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March7,2003

Mr. Bamey Chan
Hazardous Materials Specialist
Alameda County Health Care Services Agency
I l3l Harbor Bay Parkway,2no Floor
Alameda, Califomia 94502 8?

Re: Response Package and Draft Addendum to lluman llealth Risk Assessment -

Future Port of Oakland Field Support Services Complex - 2225 and 2277
Seventh Streeto Oakland, California

Dear Mr. Chan:

Please find enclosed for your review, the subject Response Package and Draft Addendum
to the Human Health Risk Assessment Future Port of Oakland Field Support Servtces
Complex (PFSSC) report prepared by Iris Environmental on behalf of the Fort of
Oakland (Porl) for 2225 and 2277 Seventh Street in Oakland, Califomia. This Draft
Addendum is being submitted in accordance with Alameda County Health Care Sewices
Agency (County) requirements to complete the Human Health Risk Assessment
fiHRA).

Individual comments provided by Dr. Roger Brewer of the Regional Water Quality
Control Board (RWQCB) are addressed in Iris Environmental's cover letter. In addition,
the Draft Addendum addresses Dr. Brewer's HHRA review comments provided on
December L8,2002. The Draft Addendum also incorporates the main points that were
outlined by Dr. Brewer during our meeting with him on January 27, 2003 at the RWQCB
office.

After you and Dr. Brewer have reviewed this Draft Addendum, we would appreciate your
concturence to proceed with our redevelopment plans. Please provide your review and
approval as soon as possible because ground breaking for building construction is
planned for later this month. Site preparation activities for new building construction are
now complete. Former buildings/structures have been demolished and the site has been
rough graded. During these recent demolition activities, real time field monitoring of soil
gas and vapors was performed. Monitoring results revealed that methane and volatile
organic compounds (VOCs) were rarely detected as the slabs and foundations were
removed. During the entire demolition project, airbome methane and VOC
concentrations always remained below the action levels specified in the site Health and
Safety Plan. All on-site work was therefore performed in Level D personal protective
equipment, with no upgrades required.
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Mr. Bamey Chan
Alameda County Health Care Sewices Agency

March 7, 2003

Real time field monitoring of soil gas will be performed during all future construction
that involves subsurface excavation activities. Worker protection will be clearly
described in the construction Health and Safety Plan, to be based in part on the final
HHRA and Addendum. Upon completion of the PFSSC, precautions for subsequent
subsurface construction activities will be clearly described in the Risk Management Plan
that will be prepared for the entire site.

Ifyou have any questions regarding the HHRA and this Draft Addendum, please contact
me at (510) 62'7 -1134.

Sincerelv.

Associate Port Environmental Scientist
Environmental Health and Safety Compliance

Enclosure: noted

Cc (w encl.): Mikhail Korsunsky (Port Engineering Dept.)
Roger Brewer (Regional Water Quality Contrcl Board)
Rachel Hess (kurovative Technical Solutions, Inc.)

Jeff Jones (Port Environmental Health & Safety Dept.)
Roberta Schoenholz (Port Environmental Health & Safety Dept.)
Chris Alger (Iris Environmantal)

Cc (w/o encl.):
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Inrs EwvIRoNMENTAL
Via Hand Delivery

March 7, 2003

Mr. Jeffrey Rubin
Associate Port Environmental Scientist
Port of Oakland EH&SC Department
530 Water Street
Oakland, Califomia, 94607

Response Package and Addendum to Human Health Risk Assessment for Future
Port of Oakland Field Support Services Complex, 2225 and 22'17 Seventh St.,
Oakland, Califomia

Dear Mr. Rubin:

On behalf of the Port of Oakland @or1), kis Environmental, with the assistance of Treadwell &
Rollo, has prepared this response package and addendum to the subject Port Human Health Risk
Assessment - Future Port of Oakland Field Support Services Complex (PFSSC) report (HHRA)
for 2225 and,227'/ Seventh Street in Oakland, Califomia.

The responses presented in this package were prepared to address comments and
recommendations provided by Dr. Roger Brewer of the Regional Water Quality Control Board
(RWQCB) Toxics Cleanup Division subsequent to his initial review of the draft HHRA. Dr.
Brewer's comments were transmitted to Mr. Bamey Chan of the Alameda County Health Care
Services Agency (County), in a letter dated December 18,2002. Further discussions were held
concerning the draft HHRA at the RWQCB of{ice on lantary 27,2003, and were summarized in
an e-mail message from Dr. Brewer on January 28,2003. We have responded to each of Dr.
Brewer's comments in the following response to comments section.

The draft HHRA has evolved due to integration of RWQCB requested or suggested revisions and
as a result of the availability ofrecent, design-specific information for the PFSSC building and
site redevelopment, including the plans and specifications for the soil gas mitigation and vapor
barrier systems that will be integrated into the future PFSSC. Changes to the draft HHRA are
memorialized in a revised Executive Summary and text included here as Attachment A. Once
the revised text are approved by the Port, RWQCB, and the County, we will issue a formal
addendum package for the HHRA to all recipients of the draft HHRA. The addendum will
provide replacement text and tables and correspondence to facilitate conversion ofthe draft
HHRA to a final version.

The Cathedral Building . 1615 Broadway, Suite 1003 . Oakland, Califomia 94612 . (510) 834JRIS (4?47) . (510) 834-4199 fa\ . www.itsenv.conl
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Mr. Jeff Rubin March 7, 2003

RESPONSES TO COMMENTS

GENERAL COMMENTS
COMMENT: To summarize, t}Ie risk assessment concludes that wind dispersion of methane and other flammable
gases during constuction and trenching activities will be rapidly decreased to below explosive limits by wind
dispersion and therefore significant risks to workers are unlikely. While this may be tue in some cases,
concenhations of explosive gases in excavations during initial trenching or during periods of stagnant wind could
easily exceed explosive limits. Appropriate health and safety measues should therefore be taken. OSHA
regulations require that all work be stopped when the cumulative concentration of gases reach 20% of the Lower
Explosive Level (LEL).

RESPONSE:
The Port has acknowledged, and Iris Environmental concurs with, the need for a Risk
Management Plan (RMP) for both construction and future use of the Site. An appropriate RMP
will be submitted in due time. The RMP will discuss flammable gas monitoring at the Site
during development. We note that during creation of this assessment, demolition, slab and
footing removal, and initial grading occurred at the Site under concunent combustible gas
monitoring, and combustible gases did not pose a threat at any time. Furthermore, as the asphalt
Site surface has been removed, some diffusion and dispersion ofgases in soil has likely
occuffed, and levels of combustible gases at the Site may be lower than expected.

We note furthermore that incorporation ofrevised total petroleum hydrocarbon chernical
characteristics (as per the RWQCB)' into the risk assessment have resulted in a significant
decrease in the estimated potential explosive hazmd, in particular for diesel. Hazards from
accumulation of combustible vapors are now considered to be negligible, even with the use ofa
more conservative safety factor (10% ofthe LEL) and the cumulative hazard ratio (i.e., the sum
of constituent exolosive hazard ratios).

COMMENT: The risk assessment also concludes that irpacts at the site pose potentially unacc€ptatle, long-term
risks (>1x10-5 risk) to workers in funre buildings in the absence of unspecified "passive vapor ventinB systems"
beneath the foundations of the buildings. While I concur with this conclusion, though not necessarily the calculated
risks (see below), additional review of proposed "vapor venting system" needs to be caried out and methods to
ensure that the measures are adequate in the futule need to be presented in a formal Risk Management Plan (e.g.,
periodic soil gas and indoor-air monitoring). In addition, the models predict that TPH levels in indoor air after use
ofthe vapor venting system may exceed screening levels for both human health and nuisance concerns.

Note tlut a similar risk assessment was submitted to our offrce for the former Mobil Terminal Facility at 909 Ferry
Street in Oakland (October, 2002, Revrj ed Human Health Risk Assessment and Methane Evaluatton and Ecological
Rrsft Iss,es). A copy of key sections of that document is attached. High levels of methane in soil gas are also
present beneath a large area of this site. As stated in the dsk assessment, and concurred with by our offrce, "The
remediation of methane (and other flamrnable gases).., present beneatb th€ site asphalt covel is required to reduce
acute (i.e., explosive)... risks and to ensure the safety of site workers and future site occupants (during and following
proposed redevelopmenQ.' I recommend that actions proposed in the 909 Ferry Street site risk assessment to
address potential acute explosive hazards and long-term risks also be applied to the 2225 and 2277 SeveDth St. site.
This includes targeted remediation of soil and groundwater impacts to r€duce levels ofvolatile chemicals in soil gas

to ten-percent or less of their Lower Explosive Level.

I California R€gional Water Quality Control Board (RWQCB), San Francisco Bay Region. 2001- Application of Risk-
Based Screening Let'els [RBSLs] and Decision Making to Sites with Impacted Soil and Groundwater. Oakland,
Califomia. December.
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Mr. JeffRubin March 7, 2003

RESPONSE:
Targeted remediation at the Seventh Street Site is likely and the Port has indicated that they will
develop a strategy in the near future. The HHRA was designed to quantify baseline risks; the
Port will develop an appropriate response to conditions at the Site separately.

Modeling and assessment of TPH vapors has been modified, given the recommendations of the
RWQCB. Modeled TPH vapor concentrations and associated risks are within acceptable limits
for commercial workers after incorporation of RWQCB chemical properties and associated
toxicological parameters. Furthermore, Site soil properties have been updated, as indicated in
tlle response to Comment 8.

SPECIFIC COMMENTS:
1. Section 3.3. Exposure pathways. Indude potential dermal exposure and inhalation of volatiles and

particulates as exposure pathways for conmerciaUoflice workers. The exclusion of dermal contact and
inhalation ofparticulates but inclusion ofsoil ingestion as potential exposure pathways for commercial workers
is not compatible. The full range of potential exposure pathways should be initially evaluated. If target risk
are exceeded under this scenario then remedial actions and-/or risk management practices (e.g., maintaining a
protective cap) should be recommended.

RESPONSE:
It is unclear ifthis comment is applicable, as both the report and modeling tables indicate that
these pathways were evaluated for the commercial worker in the baseline evaluation. Due to
elevated risks resulting from direct exposure to soils, risk management practices (i.e., a surface
cap) were recornmended, and soil dermal contact, ingestion, and par-ticulate inhalation pathways
were excluded from the Site develooment evaluation.

2. Section 3.4. Exposure assumptions - Justify use
intrusive work€rs. While this assumotion Inav be
maintenance office.

of two-day exposure frequency assumed for futufe
valid. it should be based on discussions with the Port

RESPONSE:
The selection of the two-day per year exposure for intrusive workers was based on discussion of
potential repair operations with Port EH&SC and Operations Staff. Repeated annual exposure
was selected in place of one-time exDosure.

3. Section 4.0. Background M etals - Usemean background concentrations ofmetals in soil to evaluate
potential human-caused impacts. As discussed in Volume l, Section 2.8 ofour offrce's Risk-Based Screening
Levels document (RBSLs, December 2001), the "background" concentrations of metals in soils presented in the
1995 Lawrence Berkeley Laboratory (LBL) are not adequate as stand-alone screening levels. The LBL
document presents Upper Threshold Levels, or statistical maximum concentrations of metals in soils at the LBL
facility. Statistical average, v ersus m aximum, concentrations ofm etals in s oil should b e used to screen fol
background versus potential human-caused impacts. The LBL document is currently being revised and will
reportedly include statistical mean concentrations of metals in soils in the LBL property. If so, these values
should be used for initial screening purposes. Refer to Figure 4 of our RBSL document for specific information
on the evaluation of arsenic in soils.
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Mr. Jeff Rubin March 7, 2003

RESPONSE:
These comments have been noted. LBNL inaccurately describes its own data as mean
background data, when in fact it is upper threshold data. The background concentrations of
metals have been corrected (i.e., the 95% UCL [upper confidence limit] on the means of the
dataset available in the LBNL document were calculated) and selection of metals has been re-
evaluated. Copper and zinc have been added throughout the HHRA as COPCs, as Site
concentrations ofthese two inorganics are greater than the LBNL 95% UCL (but lower than the
LBNL 95% UTL [upper tolerance limit] on the mean). These compounds do not add
significantly to estimates ofcancer risk or non-cancer hazard index, as indicated by the tables
presenting cumulative risks and hazard indices.

4. Section 4.0. Chemicals of Potential Concern - Include evaluation of methylnaphtbalen€ and Total
Petrol€um Hydrocarbons (TPH) for soil and groundwater impacts; address potential nuisance concerns.
Melhylnaphthalene can be a significant component of diesel flrel and is highly toxic to aquatic organisms,
should the plume migrate offsite and ifipact surface water. An evaluation of TPH must always be included
with the evaluation of target indicator compounds such as PAHs. Refer to Appendix 1, Chapter 4 of the
RWQCB Risk-Based Screening Levels document (December 2001) for additional information. Screening
levels for methylnaphthalene and TPH are presented in our oflices RBSL document. For indoor air, the
reference doses for TPH-gasolines and TPH-middle distillates (e.g., diesel) presented in Appendix l, Table J of
that document can be used to evaluate potential noncarcinogenic risks, based on modeled impacts to indoor air.

The model results presented in the report (Table 5-4) predict concentrations of TPH-cliesel in indoor-air in the
mnge of 250 mg/m3 (assuming presence of vapor venting system) 10 1.800 rng/m3 (not assuming presence of
vapor yenting systern). Based o-n my calculations, the health-based indoor-air screening level for TPH in
general is approximately 32 ug/m". The predicted levels also exceed the odor recognition tbreshold for TPH in
ambient air (in the range of 0.5 rng/m3 to 7.0 mg/m3, based on ATSDR profiles), suggesting that irnpacts may
also cause nuisance concems.

RESPONSE:

According to the Port, further remediation ofthe groundwater will be addressed by expanding
the size of the cunent free-product recovery system at the site, which will reduce the potential
for genetating additional levels of hazmdous vapors beneath the site. The free-product recovery
system will operate until a minimum recoverable product thickness is observed in the site wells.
The need for additional groundwater, soil and soil gas remediation will then be evaluated based
on the extent ofresidual product, quarterly groundwater monitoring data, vapor monitoring data,
and results of a risk assessment to be completed at that future time.

As the purpose ofthis evaluation was solely to address human health risks, an ecological risk
evaluation was not conducted. If this is deemed necessary as part of future Site mitigation
planning, the Pod may have to conduct additional modeling.

2-methylnaphthalene was included by the list of COPCs evaluated for adverse human health
effects. The chemical was found to contribute to the cumulative non-cancer hazard index along
with other comoounds. but it is not a maior driver of risk.

Page 4 of9



Mr. Jeff Rubin March 7, 2003

To evaluate TPH-diesel and TPH-gasoline for toxicological effects independent of (and in
addition to) the toxicological evaluation ofTPH fractions, we have used the chronic oral RID
(0.03 mg/kg/day) and chronic inhalation RfC (50 ug/m3 [x 0.001 mglug x 20 m3/day x 1l70kg:
0.014 mg&g-dayl) values presented by MADEP' as recommended parameters. (We note that in
Appendix I of the RBSLs document, the RWQCB cites MADEP and states that both oral and
inhalation RfDs are 0.03 mg/kg-day; as indicated above, however, the inhalation toxicity listed
by MADEP does not correspond.)

The Henry's Law constant used for TPH corresponds to the value presented by the RWQCB in
Appendix 7 of the RBSLs for TPH (7.2 x 10-4 atm-m3/mol). ln developing this number, it
appears that the RWQCB has used the MADEP data with a number of assumptions about the
makeup of TPH. In using this Henry's Law constant for TPH we are assuming that the approach
and assumptions used by RWQCB are correct. To evaluate the dermal contact pathway for TPH,
the Kp ofnaphthalene was used as a surrogate. As a result ofthis anaiysis, TPH-gasoline is a
major contributor to Cumulative Hazard Index and nuisance odor evaluation for the construction
worker. The construction worker Health and Safety Plan and Site RMP (which will be
developed by the Port) will idantify proper procedures for operations at the Site in order to
ameliorate the potential exposure of construction workers to chemicals of concern.

Treadwell & Rollo is currently developing Site management procedures that will address
subsurface maintenance work. According to Treadwell & Rollo, utility worker health and safety
protection and mitigating lateral migration of hazardous vapors will be accomplished in several
ways. First, utility vault and manhole covers at the site, where workers could enter a helsw
grade utility, will be labeled in accordance with existing CaUOSHd confined space e4try
regulations and consistent with the Port'$ confined space entry procedure.

Additionally, all new utility trenches at the site will be backfilled every 50 linear feet with a
bentonite soil mixture to mitigate lateral migtation of contaminated groundwater and hazardous
vapors, as illustrated in the detail presented herein as Attachment B. Health and Safety Plan
requirements for on-site contractors will be implemented during construction to mitigate worker
exposure to hazardous materials.

An Operations and Maintenance Manual will be prepared by the Port and implemented for the
new Port facility. In addition to as-built drawings of the venting system and routine maintenance
requirements, this manual will present a vapor monitoring schedule for the site building. Vapor
monitoring will be implemented at regular intervals to monitor select locations inside the
building, and at the test ports installed in the below-grade collection pipe and at the roof level in
the vent pipe. These data will be used to verify that vapors are not accumulating inside the new
building at haz ardous concentrations.

To mitigate risks to future site operations, the Port has indicated that they will place a deed
restriction on the site. This restriction will notify all potential users and future owners ofthe site
of the possible below grade hazards and appropriate mitigation measures.

I 
Massachusetts Department of Environmental Protection (MADEP). 2002. Chalacterizing Risb posed by

Petroleum Contamination; Implementatton o/ the MADEP VPH/EPH Approach, Final Policy. October 31.
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Mr. Jeff Rubin March 7, 2003

5, Section 5.1. Exposure point concentrations. Do not include sample data outside of areas of
impact in the calculation of exposure point concentrations (i.e., "non-detect" data). In
accordance with CaIEPA nsk assessment guidance, sample data outside of impacted areas should not
be included in the calculation of exposure Doint concentrations. Refer to Section 2.2 of our offices
RBSL document.

RESPONSE:
Iris Environmental agrees that sample data outside ofimpacted areas should not be included, if
100% ofthe building footprint is directly over the impacted areas (otherwise, one is simply
diluting the representative chemical concentrations and thereby underestimating the total risk).
Nonetheless, for this Site, kis Environmental believes that the calculation ofEPCs is adequate
for a conservative evaluation ofhealth risks. As was discussed with Roger Brewer during our
January 27th meeting, the sampling effort and EPCs were developed with a focused scenario of
construction and future use in mind. We have included many chemical source areas that are not
below the planned building footprint, or are below only a fraction of the building footprint;
moreover, in many cases we have included chemical concentrations greater then those found
below the building foo@rint in our calculation ofEPCs. Therefore, we believe that use of the
95%UCL for all data maximizes the number of chemicals in the evaluation and allows for a
conservative assessment of total oossible risk.

6. Sections 6.6, 7.4, Appendix B. Explosiv€ Hazards. Refer to the conclusions and recommendations in the

risk ass€ssm€nt prepared for the 909 Ferry Street in Oakland (October, 2002' Revised Human Hesllh
Risk Assessment arul Methane Evaluation and Ecological Risk Isszes). See above discussion and attached
sections of that document. The combined concentrations of flammable gasses should be used to evaluate
potential explosive hazards (e.g., methane + TPH-gasoline + TPH-diesel + other flamrnable gasses).

RESPONSE:
Use of a cumulative hazard mtio for potential explosive hazard has been noted. It is useful to
note, however, that revisions to the chemical properties ofTPH compounds (as per
RWQCB/MADEP guidance) have resulted in a sigrrificant reduction in the estimates of TPH
vapor migration and associated explosive hazard. Modeling indicates that explosive hazards are
not likeiy to exist even in the baseline modeling scenario (i.e. without the soil venting system)'

7. Appendix B, Sections B-3 and B-5, Dust Model - Use the assumed air-born particulate concentration of
500 ug/m3 presented in Section B-3 for an intrusive/colstruction exposure scensrio. Assunptions for air-
bom particulate concentrations presented in Section B-5 are not appropriate for construction worken and appear
to conflict with more valid assumptions presented in Section B-3. It is unclear how Section B-5 was
incor?orated into the results of the risk assessment, For commerciaVindustrial workers, utilize a Particulate
Emission Factor in the risk assessment rather than an assumed percent of the OSHA standard. Refer to
Appendix 2 ofour offices RBSL document.

RESPONSE:
We acknowledge that the Dust Model explanation was repeated in the modeling appendix;
however, the sections were consistent with one another and with the recommendation in

2
\
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Mr. Jeff Rubin March 7, 2003

Comment 7. We have eliminated the redundant section and have provided the assumed ar
concentrations in units of both milligrams per cubic meter and micrograms per cubic meter for
clarity (see Attachment A). The particulate air concentrations used for indoor populations
(commercial workers) and outdoor populations (construction and trench workers), were 50 ug/m3
and 500 ugimj, respectively. The default concentrations using the PEF metlrod described in the
Appendix 2 ofthe RBSLs guidance manual would conespond to 0.76 ug/m'(indoor) and 700
ug/m'(outdoor, construction site). While we note that the default outdoor level is 40% greater
than the level used in modeling, the particulate inhalation pathway is not a significant pathway
for the outdoor populations, even if the risks are scaled by 40%.

8, Appendix B. J&E Model Assumptions. Assume a d€fault water-filled porosity of 0.15 and sandy soils
under future buildingsl assume the presence of a 0.1 cm-wide crack for every 10m length of floor space;
provide printouts of models. The assumed water-filled porosity of 0.34 for sand soils (and sand loams) is not
adequately conservative and could cause potential irrpacts to indoor-air to be significantly under predicted. A
default water-frlled porosity of 0.15 should be used in the absence of site-specific data for soils under buildings.
The default walVfloor crack width of 0.1 cm presented in the J&E guidance docurrent referenced in the risk
assessment is intended for small buildings (10m x 10m) and may not be adequately consewative for large
structwes as assumed in the models (230m x 21m). By my calculations, assuming the presence ofa 0.1 cm-
wide crack every 10m of floor length yields a cumulative crack area of approximately 9700 cm'. This is
rougl y double the total crack area assumed in the model. Doubling the assumed model crack width is one way
to address this issue (i.e., use 0.2 cm). Refer also to Appendix 1, Section 2.3 of our oflices RBSL document.

RESPONSE:
Iris Environmental has revised parameters for modeling, including soil type (sandy clay), soil
bulk density (1.7 g/cm3), soil total porosity (0.36), soil water-filled porosity (0.14), and organic
carbon fraction (0.00137), to reflect site-specific values for [Port ofOakland] Berths 23 and 24,
as presented in the coffesponding Treadwell & Rollo risk assessment '. The J&E model is based
on an assumption t}lat the contaminant vapors enter structures primarily tbrough wall-floor
seams. Cracks in the concrete foundation are not included primarily because they are likely to be
too narow to allow significant advective flow (given the head loss due to the narrow and
convoluted crack and the preferential pathway provided by the wall-floor seam). Therefore, Iris
Environmental does not believe that building wall/floor crack size should be changed.
Intermediate calculations in the modeling ofvapors are included for reference, as requested in
Attachment C.

9. Section 7.0, Appendix B. Provide details ofthe proposed "passive vapor venting syst€m." The assessment
suggests that unspecified "passive vapor venting systems'' will be adequate to Degate potential indoor air
concems but no details of this system or examples where it has been successfully used in the past are provided.
Long-term monitoring of subslab soil gas and indoor-air impacts should be required in the absence ofadequate
remediation.

RESPONSE:

3 Treadwell & Rollo Environmental and Geotechnical Consultants. Revised Human Health Risk Assessment and
Methane Hazard Eyaluation, Former Mobtl Bulk Fuel Terminal, Port of OaHand Berths 23 and 24, Oakland,
California. October 7.
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Mr. Jeff Rubin March 7, 2003

The subgrade soil gas collection and venting system has been designed by Treadwell & Rollo
Engineers, and is similar to other systems designed by T&R in the Bay area, and is based in part
on CCR Title 27 regulations for landfill post-closure development and the Omnge Country Fire
Authority Guidelines for Combustible Soil Gas Hazard Mitigation.

Copies of the pertinent plans and specifications for the soil gas mitigation and vapor barrier
systems that will be integrated into the future PFSSC were transmitted by the Port to both the
County and the RWQCB on February 7, 2003.

10. Section 7.3. Evaluate pot€ntial odor concerns from petroleum vapors infiltrating new buildings, The
models prcdict concentations of T?H-diesel in indoor air between 250 mg/nr.' (with vapor venting system) and
1,800 mg/ni (without vapor venting system).

RESPONSE:
As noted, potential odor concems may be encountered. We have incorporated odor threshold
analysis into the Acute Hazard Estimates tables using the 507o odor recognition levels for
benzene (as a surrogate for TPH-gasoline) and naphthalene (as a surrogate for TPH-diesel)
which are found in RBSL Table H-2. TPH-diesel appears to be an odor nuisance even in the Site
development evaluation. Note that we have conservatively assumed that some transport into the
building may continue even in the present of the designed passive vapor control system. While
unlikely, this assumption is necessary to protect public health. In the case of odor issues, no such
assumption is necessary. If there are odors of note in the building, the passive system may be
changed to an active system, and the problem eliminated.

11. General. Dgtcrnitre tte ertcr of cberricab in soll geo to at least 100/6 of tbe LDL$ for escb
concentration of 10olo of a chemicals LEL should be used to d€lineate areas where levels of flammable eases in
the vadose zone rxry pose potential explosive hazards. Based on the data preserted, this has not been
adequately investigated in the south part of the site.

RESPONSE:
This comment has bem noted. We note filtherrrore that incorporati-o4gf,revised !_ot-_a.!1.
petroleunr hydrocerboa chemical chfrcteristics (as per the RW@B) h*ve resulted iii h ,
sigrtificant decrease in the estimated potential explosive hazard, in particular for,diesel. Haz ards
from accumulation of combustible vapors are now considered to be negligible, even with the use
ofa more conservative safety factor (10% of the LEL) and the cumulative hazard ratio (i.e., the
sum of constituent explosive hazard ratios). The RMP is likely to include a visual representation
ofareas (i.e., a map ofsoil gas high concern areas) which will require additional caution during
groundbreaking in order to allow for sufficient ventilation of trenches.

As discussed during the Jantary 27thmeeting at the RWQCB, the southem part of the site noted
above is distal to the set location ofthe future PFSSC. This area was not accessible during the
Phase II Environmental Site Assessment (ESA) for sampling.

12. General. Prepare a Risk Management ?lan to address residual impacts and poteotial fulure concerns to
workers. Include a table ofindoor-air screenins levels for potential chemicals of concem.
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Mr. Jeff Rubin March 7, 2003

RESPONSE:
The Port acknowledges the need for a RMP and an appropriate RMP with indoor-air screening
values will be submitted in due time.

CLOSING

We hope the responses to the comments and HHRA revisions will provide the RWQCB with the
requested additional information, and are consistent with the discussions between the RWQCB,
the Port of Oakland, and the consultants.

Please feel {iee to contact Rob Balas, aI (510) 834-47 47 , ext. 17 , or Chris Alger at ext. 21, with
any questions or cornments.

Sincerely,
kis Environmental

/) /)/ ll^ffi-F>/ /L_
| /tr- "'-"' I- 

Rob B"l^* 
t

Principal

6,,'-+"rk^ 5 Alft/
Christopher S. Alger, C.E.c., Ch.; 4 C'

Principal Engineering Geologist

CC (w. encl) Jeff Ludlow (Treadwell & Rollo)

ATTACHMENT A: Revised Sections of draft HHRA (text, tables, and Appendix B)
ATTACHMENT B: Treadwell & Rollo Trench backfi1l detail
ATTACHMENT C: Intermediate Air Modeline Calculations
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EXECUTIVE SUMMARY

Iris Environmental prepared this baseline human health risk assessment (HHRA) on behalf of the
Port of Oakland ("the Port"), to support the design, engineering, construction, and safe future use
ofthe proposed Field Support Services Complex ("the Complex') on the subject Site ("the
Site"). This HHRAfocuses on the construction and future use of t}te Complex. As such, the
HHRA was desigred with the express purpose ofproviding a a highly conservative technical
analysis ofthe human health impacts associated with on-site exposures resulting from these
activities. The Site is approximately 12 acres in size and is located at 2225 md 2227 Seventh
Street, immediately west of Maritime Street and south of the adjacent Bay Area Rapid Transit
(BART) right-of-way, on Port property in Oakland, California (Figure 1). Approximately eight
acres ofthe Site are designated for construction ofthe Complex.

The proposed project involves the demolition of two existing structures and one-quarter ofa
third structure, the excavation ofexisting building footings and dernolition debris, the
importation ofclean fil1, and the construction ofa new Field Support Services Complex.

The purpose of this risk evaluation is to determine whether the residual chemicals at the Site
could adversely impact human health during development (construction) and throughout the
proposed future use of the Site. Specifically, this report assesses the human health risks
associated with possible exposwes to Port employees from chemicals detected in soils, soil gas,
and groundwater during the March 2002 Phase II investigation of the Site (Iris Environmentai,
2002a). As exposure to these chemicals ofpotential concern (COPCs) could potentially occur
both during Site development and future use of the Complex, the health risks associated with the
development and future land use phases are both evaluated.

Three different populations ofPort workers were evaluated for each land use phase.
During the development phase, it was assumed that the populations that may be exposed to
COPCs included:

r On-Site construction workers involved in the development.

Following development, when the Complex is in use, it was assumed that the populations who
could become exposed to chemicals present at the Site after the deveiopment is complete
included:

r On-Site commercial workers (e.g., Port employees working in and around the proposed
structure) who will be using the Complex (structure and grounds); and

r On-Site intrusive workers (e.g., Port utility workers installing, repairing, or removing
utility lines in trenches at the Site). Exposure of Port utility workers to COPCs is
assumed to be similar to on-Site construction workers.

In order to assess the positive impact ofproposed mitigation measures being incorporated into
the development, the Site was first evaluated under worst-case baseline conditions (the "baseline
evaluation"), where specific design elements that will be incorporated into the Site development
are not included. These speci{ic desigr elements include the planned passive soil venting
systems that will be placed beneath the proposed building and the asphalt cap that will
completely cover the Site. The Site was then evaluated under the proposed Site development
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conditions (the "Site development evaluation") reflective of and consistent with the
aforementioned design elements. Note that these design elements will only affect the evaluation
of the commercial worker scenario.

Al1 COPCs are evaluated based on their potential to cause cancer or chronic noncancer health
effects in human populations under the development and future land use exposure scenarios.
Select volatile organic compounds (VOCs) were also evaluated for potential explosive hazards.
Furthermore, the generation ofmethane at the Site was evaluated as an additional transport
mechanism that may potentially enhance chemical transport of VOCs.

In preparing this HHRA, Iris Environmental used standard risk assessment techniques and
regulatory assumptions recommended by the United States Environmental Protection Agency
([JSEPA) and the Califomia Environmental Protection Agency (CallEPA), as well as
conservative modeling approaches. Given the multiple conservative assumptions, the potential
health risks presented in this analysis are likely overestimates of the actual risks that may be
associated with the proposed development project. Risk assessment results for the three receptor
populations identified in Section 3.2 are summarized in the table and bullets on the following
page.

Baseline Evaluation Results

Exoosure Scenarios
Cancer Risk

( l )
Noncancer

HI (2)

Cumulative
Explosive

Hazard
Ratio (3)

Odor
Nuisance

(4)

Dev€lopment Phase

On-Site Construction Worker
(Intrusive)

F'uture Land Use Phase

On-Site Commeroial Worker

On-Site Intrusive Wotker

3.5 i x 1046 (s)

1.83  x

1.46 x

l0-5

10-6

3.61

0.18

0.02

0.01

0.00004

0.0002

6.30

0.01

0.29

Site Development Evaluation Results

Future Land Use Phase

On-Site Commercial Worker 1.41 x 10-6 0.02 0.00004 0.01

Nsle:
(l) Cancer Risk is defined as the incremental probability that an individual will develop cancer over the course ofa lifetime as a
result ofexposure to the potential carcinogen. The USEPA defines the upper range ofacceptable cancer risks to be betr{een I
per 10,000 ( 1E-04, or 104) and 1 per 1,000,000 ( I E-06, or l0{). (The USEPA "acceptable risk range" is the upper range of
probabilities for cancer risk which USEPA applies to federally regulated sites.) The maximum risk level_generally considered
acceptable by Cal/EPA DTSC and regulatory agencies such as the RWQCB is I in 100,000 (l E-5, or l0r).
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(2) Noncancer HI (Hazard Index) is the parameter used to evaluate the potential for adverse noncancer health effects. The HI
represents a mtio ofthe projected exposure to an "aaceptable" level of exposure; the USEPA defrnes the acceptable Noncancer
Hazard lndex as 1.0 or less (i.e-, the projected exposure is below the "acceptable" exposure)-

(3) Cumulative explosive hazard mtio is the parameter used to eyaluate potential l€vels ofcombustible gases/vapo6, Itisthe
sum ofratios ofthe predicted combustible gai concenfations to the chosen hazard thresholds. Explosive hazard thresholds are
not regulated by USEPA or Cal/EPA DTSC.

(4) Odor nuisance is established by the 50% odor recognition level published by the Massachusetts Department of
Environmental Protection (MADEP). A value greater than I indicates a likelihood thar a majority of exposed populatioN will
detect nuisance odors-

(5) 3.51 x loi is scientiflc notation approximately equivalent to the fiacrion l/285,000 (3.51 x loi/l = l/285,000; a calculated
incremental cancer risk of I per 285,000 can thus be interpreted).

1 . Baseline incremental cancer risks estimated for on-Site construction workers during
development and on-Site commercial and intrusive workers during future use, respectively,
are 3.51 x 10-06, 1.83 x 10-0s, and 1.46 x 10-06. These risks are all within USEPA's acceptable
risk range of I x 104 to I x 10-6. Note that risks associated with risk levels below 1x 10{ are
also "acceptable"; indeed, these risks axe considered insignif,icant. The risks for construction
workers are below 1 x 1O5, a risk level generally considered acceptable by CallEPA DTSC
for commercial land-use scenarios. Incorporating plarured Site development design elements
such as passive vapor confiols and the Site-wide asphalt cover into the risk analysis results in
cancer risks below 1 x 10-5 for future on-site commercial workers as well.

2. Exposures to noncancer agents result in noncancer HIs within health guidelines (i.e., less than
one) for the on-Site commercial worker and intrusive worker. The noncancer HI for the on-
Site construction worker is above the health guideline. For construction workers, exposures
will be mitigated through standard health and safety practices that will be documented within
the Health and Safety Plan and an appropriate Risk Management Plan (RMP);

3. The predicted worst-case steady state on-Site concentrations ofexplosive vapors are below
the respective lower explosive limits (LEL) with a safety factor of ten. While actual explosive
hazard to the on-Site intrusive and construction worker is likely low, potential hazards as
instantaneous/acute exposure to in-site levels of flammable gases will be mitigated by an
appropriate RMP; and,

4. Nuisance odor evaluation indicates that on-Site construction workers may experience
undesirable odors. The Health and Safety Plan and the RMP will be developed to address
potential odor issues.
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1.0 INTRODUCTIONANDOBJECTIVES

Iris Environmental prepared this human health risk assessment on behalfofthe Port of Oakland
("the Port'), in support of the design, engineering, construction, and future use of the proposed
Field Support Services Complex and associated grounds ("the Complex" and "the Site,"
respectively). The Site is approximately 12 acres in size and is located at 2225 ard2227 Seventh
Street, immediately west of Maritime Street and south of the adjacent Bay Area Rapid Transit
(BART) right-of-way, on Port property in Oakland, Califomia (Figure 1). Approximately eight
ofthe 12 acres are designated for the Complex.

The proposed project involves the dernolition of two existing structues and one-quarter ofone
structure, the excavation of existing building footings and demolition debris, the importation of
clean fill, and the construction of a new Complex, to be used by the Port for field services and
associated support activities.

The puqpose of this risk evaluation is to determine whether the residual chemicals at the Site
could adversely impact human health during development and proposed future use of the Site.
Specifically, this report assesses the human health risks associated with possible exposures to
Port employees from chemicals detected in soils, soil gas, and groundwater during the March
2002 Phase II investigation of the Site (lris Environmantal,2002a). As exposure to these
chemicals ofpotential concern (COPCs) could potentially occur both drning Site development
and future use of the Complex, the health risks associated with the development and future land
use phases are both evaluated.

The Site was also evaluated under worst-case baseline conditions (the "baseline evaluation"),
where specific design elements that will be incorporated into the Site development are not
included. These specific design elements include the plarmed passive soil venting systems that
will be placed beneath all constructed buildings and the asphalt cap that will completely cover
the Site. The Site was then evaluated under actual Site development conditions (the "Site
development evaluation") reflective of and consistent with the aforementioned design elements.
Note that these design elemants will only affect the evaluation of the commercial worker
scenano.

All COPCs are evaluated based on their potential to cause cancer or chronic noncancer health
effects in human populations under the development and future land use exposure scenarios. We
also evaluated select volatile organic compounds (VOCs) for potential explosive hazards
Furthermore, the generation of methane at the Site was evaluated as an additional transport
mechanism that may potentially enhance chemical transport of VOCs.

The methodology used in this HHRA is consistent with risk assessment guidelines provided by
the United States Environmental Protection Agency's (USEPA) "Risk Assessment Guidance for
Superfund, Volume I, Human Health Evaluation Manual (Part A), Interim Final" (USEPA 1989)
and by the Califomia Environmental Protection Agency (Ca1/EPA), Department of Toxic
Substances Control's (DTSC) "Supplemental Guidance for Haman Health Multimedia Risk
Assessments of Hazardous Waste Sites and Permitted Facilities" (Cal/EPA 1992). As described
by USEPA, a human health risk assessment estimates the potential for adverse health effects to
occur as a result of exposure to COPCs. According to the USEPA (1989), and as summarized
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below, there are four basic steps in the quantitative human health risk assessment process: (1)
data collection and analysis, (2) exposure assessment, (3) toxicity assessment, and (4) risk
characterization. These steps are summarized brieflv as follows:

Data Collection and Analysis: For this HHRA, environmental sampling data from the
2002 Phase II ESA were reviewed to idartify COPCs and their concentrations at the Site;

Exposure Assessment: Site physical features were evaluated to develop a conceptual Site
model which identifies the pathways by which potential receptors could potentially be
exposed to Site-specific constituents. The magritude ofthe potential human exposures
was estimated;

Toxicitv Assessment: This phase of the risk assessment presents the relationship between
the magnitude of exposure and potential adverse effects (dose-response assessment). As
a part of the toxicity assessment, toxicity values were determined or derived and were
then used to estimate the likelihood ofadverse effects which potentially could occur at
different exposure levels; and,

Risk Characterization: The exposure and toxicity assessments were combined to
characterize and quantify the potential for adverse health effects as a result ofpotential
Site-specific exposures. The risk characterization estimates the likelihood that the
estimated potential exposures to COPCs at the Site will result in either cancer or other
noncancer adverse health effects.

The remaining sections of this report are as follows: Section 2.0 provides descriptions of the Site
and the proposed project, and summarizes sampling activities that have been conducted at the
Site. Section 3.0 identifies the populations that may potentially be exposed to Site COPCs, and
the pathways by which potential exposures may occur. Section 4.0 identifies the COPCs that
have been included in this HHRA. Section 5.0 presents the methodology for estimating
representative exposure concentrations for chemicals present in soii, soil gas, and groundwater.
Section 6.0 presents the toxicity values and explosive limits used in the calculation of the cancer
risks, noncancer hazard indices, and explosive hazards. Section 7.0 presents the metlodology
used to calculate the cancer risks, noncancer hazard indices, and explosive hazards and
summarizes the results of the HHRA. The references used in this report are presented in Section
8.0. There are four Appendices that accompany the report. Appendix A presents the data
collected during the Phase II ESA, from which a representative subset was selected to
characterize the representative concentrations present in the Site media. Appendix B presents the
modeiing used by Iris Environmental to estimate the mass flux emissions of COPCs from the
Site and the corresponding predicted air concentrations to which the various human populations
may be exposed, and Appendix C discusses the uncertainties inherent in the health risk
assessment. The output from LEADSPREAD, the Ca1/EPA DTSC-developed model used to
evaluate potential health effects from exposure to lead, is presented in Appendix D.
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2.0 SITE CHARACTERIZATION

This section provides a brief description of the Site layout and other physical features, as well as
a summary of the development and proposed future land use of the Site. This information is
used as the basis for identifying the exposure pathways that are relevant at the Site. In addition,
previous and recent Site investigation activities are discussed below.

2.1 Site Location

The Site is approximately 12 acres in size and is located at 2225 and 222'7 Seventh Street,
immediately west of Maritime Street and south of the adjacent Bay Area Rapid Transit @ART)
righfof-way, on Port property in Oakland, Califomia (Figure 1). Access to the Site is from
Maritime Street.

2.2 Site Description

The Site is generally surrounded by railroad, trucking, ocean shipping, and other facilities used
for freight transportation. The Site is bound by the Port's Joint Intermodal Transport Railway
(JITR) and the Bay Area Rapid Transit (BART) righrof-way to the north (iust south of Seventh
Street), Maritime Street to the east, and Port-owned (but former Navy Flegt Industrial Supply
Center Oakland [FISCO]) property to the south and west, as shown on Figure 2. Thus, the
human populations present in areas surrounding the Site are industriaVcommercial workers; there
is no nearby residential land use. As part ofthe Port's Vision 2000 expansion plan, the areas to
the south and west have been raised approximately three to five feet relative to the Site with filI
dredged from the Oakland estuary.

The Site is currently paved and relatively flat. The curent description of the Site encompasses
three Port-owned buildings @igure 2) that are scheduled for demolition or modification prior to
development of the Complex:

o Port Building C-401 is located, at 2277 Seventh Street, in the northem portion ofthe Site.
The building is approximately 44,000 square feet. Approxim alely 7 5Vo of Ihe structure is
a raised, open-walled transloading platform now leased by Three Rivers Trucking
Company (TRT). Approximately 25To of the structure is office space and vehicle
maintenance bays which will be dernolished;

o Port BuildingC-407 is located at 22'17 Seventh Street in the center of the Site. The
building is approximately 19,000 square feet, and is cunently vacant. The building
contains an unused truck wash, several open truck bays, and a warehouse area with
offices on a mezzanine level; and

o Port Building C-406 is located at 2225 Seventh Street on the eastem side of the Site. The
building is approximately 28,000 square feet. The northem two-thirds are unused and
damaged by fire (loading dock and former multi-floor office space), and the southern
third was used until recently as a loading dock by TRT.

The history ofthese buildings and past Site use is presented in Section 2.4.
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2.3 Planned Development and Future Use

The planned development and proposed future use of the Site includes the demolition of
Building C-406 and Building C-407, demolition of the eastem one-quarter of Building C-401,
and the removal of demolished structwe footings and excavation of the asphalt pavement.
Following demolition, the overali gade at the Site will be raised through the importation of one
to two feet of clean fill. Construction of the Complex will encompass an eight acre portion of
the Site, located on the eastem portion ofthe Site. The conceptual layout ofthe Complex rs
illustrated by the Port Development Plan presented in Figure 3. Development of the Complex
will last approximately 6 months (120 construction days). A brief description ofthe
development activities (obtained from the Port) is summarized below.

2.3.1 Demolition

Buildings C-406 and C-407 will be completely demolished, and the eastern one-quarter of
Building C-401 (the enclosed office portion of the structure) will be demolished. A1l debris will
be transported off-Site for disposal. The footings of all denolished structures will be removed
and transported off-Site for disposal. The monitoring well free-product recovery system has
recently bear relocated to avoid potential damage during demolition.

2,3.2 Excavation of Pavement and Importation of Fill

Approximately eight acres of pavernent will be removed to prepare the Site for imported filI and
regrading. The exposed surface and building footing excavations will be covered with clean
imported fill and re-graded to provide adequate drainage. The overall effect will be to raise the
average height ofthe Site approximately one and one-half feet.

2.3.3 Construction

Approximately eight acres ofthe Site will be dedicated to the Complex. The proposed size of
the structure is 61,000 square feet. A passive soil vapor vanting system with a permeable sand
and gravel layer below the structure footprint will allow for enhanced control ofvolatile
subsurface chemicals. The rest of the Site will then be completely paved over with asphalt.

2.4 Site History

All information contained in the Site History section of this report was obtained from the Phase I
ESA (Iris Environmental, 2002b). Complete references and further information may be found in
the Phase I ESA.

2.4.1 Pre-demolitionBuildingHistory

Prior to demolition activities, the Site includes three buildings that are owned by the Port of
Oakland (Figure 2). These buildings are evident on a 1989 aerial photograph, but were likely
constructed at least 25 years ago. Aerial photographs dated 1949 and 1959 indicate that railroad
tracks and freight storage were located on the Site. Aerial photos between 1959 and 1989 were
unavailable. Descrintions ofthese buildines are included below for reference.
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2.4.1.1 C-401 (2277 Seventh Street)

Building C-401 was vacant and unused until recently, when TRT moved into the westem portion
of the building. The building was last occupied by Pacific Container Company @CC), and was
occupied by Sealand prior to PCC. The building was occupied by Shippers Imperial prior to
Sealand.

The eastem end ofbuilding C-401 was formerly used for truck repair and has several service
bays with roll-up doors. Offrce space is also located in the eastem end ofthe building. The
westem portion of the building has an elevated floor, com.rgated steel roof, and no walls, and
was formerly used as a loading dock.

Four underground storage tanks (USTs) were removed from the area adjacent to the south side of
Building C-401 in 1993, as shown on Figure 2. An active product recovery system is located
adj acent to the south side of the bui lding. The system was installed in 1 996 to collect free
product from an active skimmer in one groundwater monitoring well (MW-3 at 22'77 Seventh
Street) and a passive skimmer installed in one groundwater monitoring well QvIW-l at 2277
Seventh Street). The monitoring wells are used to extract free product associated with releases
from the former USTs. Alameda County Health Care Services Agency (ACHCSA) is cunently
the lead regulatory agency for the Site.

2.4.1.2 C-406 Q225 Seventh Street)

The Port reacquired the lot and building from lessee Dongary Investments in June 1999 after it
had been damaged by fire in late 1997 or early 1998. The northem two-thirds of Building C-406
were damaged in the fire, including the two-story office space portion near the center ofthe
building.

2.4.1.3 C-407 (2277 Seventh Street)

Building C-407 is separated into three distinct sections by one fixed and one temporary wall.
The middle and westem sections were vacated in early 2002 by a hotel operator which used tlre
building to store fumiture and durable goods. The eastem portion of Building C-407 was
formerly used as a truck washing and maintenance facility. A drive-through truck wash is
located in the eastem end of the building. The washing facility has been out of use for at least
four years. A vehicle maintenance pit, which is currently covered by pl1"wood, is located inside
the eastem portion of the building. The maintenance pit is approximately four feet wide, 40 feet
long, and 5 feet deep.

The building was formerly subleased from Dongary lnvestments to Sealand and became part of
the operations at 2277 Seventh Street. A total of nine USTs were removed from the area
adj acent to the northeast and east sides of Buildin g C-407 in 1990 and 1992. Alameda County
Health Care Services Agency (ACHCSA) is currently the lead regulatory agency for the Site.

Currently, the road located adjacent to the Site to the east is Maritime Street. A vacant lot is
located west of the Site, but a bridge (the BART/JITR "flyover") and roadway (former extension
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of Maritime Street) extended along the west side of the Site until their demolition was completed
in July 2000. Maritime Street and Middle Harbor Road were rerouted as part of the Port's Vision
2000 plan, and the flyover bridge and roadway were removed at that time.

2.4,2 Underground Storage Tanks and Free-Phase Product

A total ofnine USTs were removed from an area adjacent to Building C-407 in 1990 and 1992,
including a "nest" of seven diesel tanks and two oil tanks. Free product diesel has been
recovered from an active pumping systern located adjacent to Building C-401 since the
excavation ofthe tanks. Quarterly monitoring is currently conducted by Harding ESE. Alameda
County Health Care Services Agency (ACHCSA) is currently the lead regulatory agency for the
Site.

Four USTs were removed from the area adj acent to the south side of Building C-401 in
September 1993. Holes from conosion were noted in some ofthe excavated tanks, and free
product was noted on the surface of groundwater during excavations and investigations (Uribe,
1994). Previous soil and groundwater investigations have identified the presence of a diesel fuel
plume containing free product between Buildings C-407 and C-401 (see Figure 4).

A recovery system connected to monitoring wells is part ofongoing mitigation efforts. A
quarterly groundwater monitoring report from late 2001 (Harding ESE, 2001) noted measurable
free product in the two we1ls used for product reco\lery ̂ t the 2277 Seventh Street area. The
active skimmer in one well (MW-3) had removed in excess of 7,000 gallons of product between
December 1997 and mid-2001, and product thickness in the same well in the first seven months
of2001 ranged fiom 1.25 to 1.50 feet. The quarterly monitoring report also indicated
measurable quantities (in at least one well) of the following compounds: total petroleum
hydrocarbons (TPH) as gasoline, TPH as diesel, benzene, toluene, ethylbenzene, xylenes, and
methyl tertiary butyl ether (MTBE).

Al expanded free product recovery system is proposed to replace the existing system. Seven
recovery wells equipped with pneumatic, self-controlled free product skimmer pumps and eight
replacement groundwater monitoring wells are proposed for the redeveloped Site in order to
continue the mitigation and Site monitoring program (ITSI, 2002).

Data obtained from monitoring wells associated with the recovery system have been
supplemented by data obtained during the Phase II ESA (Iris Environmental, 2002a). When free
product was encountered during the Phase II ESA, Lmovative Technical Solutions, Inc. (ITSI)
collected product samples and logged findings. Results are found in lhe Additional Site
Characterization and Remedial Action Plan for 2225 and 2277 Seventh Street, OaHand,
California (ITSI, 2002). ITSI identified the plume as consisting generally of medium range
boiling point petroleum hydrocarbons, such as diesel or kerosene. Migration offree product
appears to have been retarded by low permeability sediments in the plume region (ITSI, 2002).
A figure in ITSI 2002 (duplicated as Figure 4) indicates a region offree product at least three
inches thick between Building C-401 and Building C-407. An area of trace plume thickness
extends from the area adjacent to the south side of Building C-401 to the area near the southeast
comer of BuildingC-4}7 and the northem half of Building C-406 (see Figure 4).
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t < Geology and Hydrogeology

The geology and hydrology of the Site was most recently characterized during the Phase II ESA
(Iris Environmental, 2002a), and the information presented below was obtained fiom the Phase II
ESA.

2.5.1 Underlying Geologic Materials

The entire Site is covered either with asphalt pavement or buildings. The asphalt pavement was
typically an inch or two thick with several inches to a foot of underlying base rock. Soil
materials encountered beneath the base rock consisted ofvarious types of imported frll materials
placed over Bay Mud-type soils. The Site was known to have been constructed on hydraulically
placed dredge spoils, and these materials were encountered in each ofthe 46 borings. An
additional filI material was encountered in several borings above the dredged materials. This
upper filImaterial was a heterogeneous, interlayered mix ofgravel, sand, and silt that often
contained demolition debris (bricks, wood fiagrnents, glass, and slagJike waste).

Bay Mud was encountered at the Site at depths ranging from approximateiy 8.5 feet below
ground surface (bgs), in bodng MFC-13 located south of Building C-401 in the central portion of
the Site, to 11 feet bgs in the boring MFC-45, located near the southeastem-most property
boundary. The coloration of the Bay Mud varies from olive gray to greenish gray. Muds and
clays generally have low permeabilities, theoretically restricting vertical groundwater migration
and limiting horizontal migration. For the purposes of this risk assessment, we have assumed for
the baseline evaluation that the soils at the Site may be conservatively represenled by sandy clay.

Site soil type, soil total porosity, soil water-filled porosity, soil bulk densiry and soil organtc
carbon fraction were assumed to be the same as the site-specific values developed for the
adjacent Berths 23 and 24 site (Treadwell & Rol1o 2002).

2.5.2 Hydrogeological Setting

Based on a review of the 1993 Oakland West USGS topographic map, ground elevation at the
Site is less than ten feet above mean sea level. The topography of the Site is generally flat. The
Site was developed in the 1930s using hydraulically-placed dredge sediments. The nearest
surface water, which is located approximately one-half mile northwest of the Site, is the Oakland
Outer Harbor, which is part of the San Francisco Bay. The Oakland Middle Harbor and hmer
Harbor Channel are also located approximately one-half miie west and south ofthe Site,
respectively.

Croundwater was typically encountered during Phase II drilling activities from 4.5 feet bgs to
13.0 feet bgs. Groundwater was notably depressed in areas under the building footprints.
Groundwater was not encountered at several boring locations (MFC-10, MFC-24, MFC-30,
MFC-32 and MFC-42). In areas where temporary wells were installed, it was noted that the
general recharge of groundwater was slow and it was often difficult to collect enough
groundwater for the entire anal1'tical bottle set. Additional information on groundwater
elevations at the time of drilling is noted on the boring logs found in the Phase II ESA. For the
purposes of this risk assessment, the depth to groundwater was determined based on site specific
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data: to estimate the flux of COPCs from groundwater to the surface, an average depth of
groundwater across the Site of 8.75 feet was used; to estimate the flux from groundwater to the
Complex, the average groundwater depth below the Complex (7 feet) was used.

Storm water runoff at the facility is currently discharged to storm drains located in the paved
areas on the Site. Storm drains discharge to the San Francisco Bay.

2.6 Site Investigation Activities

The Site has been the subject of multiple soil and groundwater investigations over the past
decade. Investigation ofthe Site in the 1990s followed the removal of 13 underground storage
ta*s (USTs) from 1990 to 1993. These investigations focused exclusively on total petroleum
hydrocarbons and do not address the Site as a whole, or address other potential COPCs.
Therefore, these investigations are inadequate for use in this risk assessment: they are briefly
discussed below. To assess the COPCs that may be present at the Site and to thoroughly
understand the lateral and vertical extent ofsaid COPCs across the Site, ]ris Envimnmental and
the Port in 2002 implemented an expanded environmental Site assessment, or Phase [I (kis
Environmental, 2002a). This Phase II is discussed in detail below.

2.6.1 Previous Investigations (1993-2002)

lris Environmental identified a number of investigations and reports and used the following
select documents for investigating the extent ofTPH in Site soils and groundwater following the
excavation of the USTs and the discovery of associated releases:

. Ramcon Engineering and Environmental Contracting (1993), Soil and Groundwater Site
As s es s ment : Dongary Investments-Oakland;

o Uribe & Associates (1994), Report of Additional Investigation and Groundwater
Monitoring W'ell Installation and Sampling at 2277 Seventh Street, Oakland, Califumia;
and

r Harding ESE (2001), Third fuarter 2001 Quarterly Groundwater Monitoring and
Product Recovery Report, 2277 anil 2225 Seventh Street.

These reports address activities and Site conditions directly related to the USTs removed from
the Site and potential impacts to the Site from leaks associated with these tanks. Laboratory
analysis of samples collected during this effort was limited to total petroleum hydrocarbons
(TPH). Free-phase hydrocarbons in soil and dissolved-phase hydrocarbons (primarily as diesel

. fuel-grade petroleum hydrocarbons, but with some gasoline-grade petroleum hydrocarbons) were
identified in soil and groundwater at the Site in these investigations, and a monitoring and
extraction system was designed and implemented to address TPH impacts at the Site. The
investigations were focused on hydrocarbon impacts in the vicinity of the former USTs. In order
to further characterize the hydrocarbon impacts, the following investigation listed below was
conducted in early 2002:

r krrovative Technical Solutions, Inc. [ITSI] (2002), Additional Site Characterization and
Remedial Action Plan, 2225 and 2277 Seventh Street, Oakland, California.
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The ITSI report focused on identification of the condition and extent of the free-phase and
dissolved-phase petroleum hydrocarbon plumes and fuel fingerprinting of product samples.
Again, sample collection was limited to the vicinity of the former USTs and laboratory anallsis
of samples collected during this effort was limited to TpH.

2.6.2 Rational for Focused Investigation

Upon review of the Site investigations mentioned above, it was determined that the analytic data
was inadequate for a complete baseline HHRA, as the dataset was based solely on pefioleum-
related investigations and TPH analyses, did not attempt to characterize other potential chemicals
ofconcern, and did not adequately investigate other areas of the Site away from the TPH
releases. Therefore, the ACHCSA-approved Phase II ESA Workplan (kis Environmental,
2002c) was developed with the following objectives:

e evaluation of Site media for a comprehensive set ofhazardous chemicals, including
volatile organic compounds (VOCs), semi-volatile organic compounds (SVOCs), total
petroleum hydrocarbons (TPH), and metals;

o definition of the lateral and vertical extent of the existing hydrocarbon plume in both soil
and groundwater; and

r characterization ofmedia likely to be encountered during Site development and during
future Site use, to support risk assessment for redevelopment planning.

By meeting these objectives, the dataset collected during the Phase II ESA is the only dataset
that includes a comprehensive list ofCOPCs and adequately characterizes all parts of the Site.
Therefore, the data from the 2002 kis Environmental Phase II ESA was the only dataset that
could be used to estimate chemical concentrations for the purpose ofexposure modeling and
human health risk assessment. A complete summary of the data collected as a part of this Phase
II ESA, illustrating the extent and breadth ofthe sampling conducted, is presented below.

2.6,3 Summary of Phase II Sampting (2002)

Subsurface data for the Phase II ESA (his Environmental, 2002a) were collected during a single
sampling event conducted from March 25 tbrough March 28, 2002. A total of 46 borings were
drilled as part of the program. Locations ofborings are presented on Figwe 2. During the
investigation, an on-Site mobile laboratory was used to analyze selected samples to provide real
time data on sample concentrations of VOCs and TPH. The sample collection locations could
then be adjusted as necessary to refine the field investigation. An off-Site laboratory was used
for the remaining analyses. Chemical analyses included TPH, and VOCs, as well as SVOCs,
metals, and fixed gases (including methane). As polychlorinated biphenyls @CBs) were not
previously detected at the Site, they were not included in the Phase II list of analytes. No history
ofpesticide use or storage was identified in the Phase I ESA, and therefore pesticides were not
considered in Phase II ESA analyses.

Table 2-1 provides an overall summary ofall sample collection and chemical analyses from the
Phase II ESA. Table 4-2, presented in Section 4.0 of this report, presents a detailed summary
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and breakdown of the results of analyical testing of samples collected during the Phase II
sampling event.

In this section, the recent Phase II Site investigation activities undedaken at the Site are
presented. This includes soil sampling, groundwater sampling, and soil gas sampling. Each
section discusses the locations of sampling, the number of samples collected, and the laboratory
methods used to analyze the samples.

2.6.3.1 Soil Sampling

Between one and three soil samples were collected from each of the 46 boring locations
advartced during the Phase II investigation for laboratory analysis. In general, a shallow soil
sample was collected from a depth of approximately 0.5 feet below ground surface (bgs), an
intermediate sample was collected from approximately 2.5 feet bgs, and a deeper sample was
collected from approximately 5.5 feet bgs. Samples analyzed for SVOCs were vertically
composited at each sample location for analysis due to cost considerations. Additional soil
duplicate samples were collected for quality control analyses. Soil samples collected from
saturated materials were not submitted for chemical analyses.

Soil samples collected during this investigation were tested for various chemical compounds as
summarized in Table 2-1. Soil samples from each boring were analyzed for TPH as gasoline,
diesel, kerosene, jet fuel, and motor oil (TPHg/d/k/j/mo, respectively) by EPA Method 8015M;
VOCs by EPA Method 8260/82608; SVOCs by EPA Method 8270; and Title 26 Metals by EPA
Methods 6010,6020, '1471, and7196A. Selected samples were also analyzed for organic lead by
the Califomia Leaking Underground Storage Tank (LUFT) Method. Select soil samples were
tested for TPHg using EPA Method 8260G by Mobile Chem Laboratory. Phase II ESA soil
chernical data tables are presented in Appendix A.

2.6.3.2 Groundwater Sampling

Grab groundwater samples were collected through ternporary PVC well casings set into twenty-
five selected boreholes immediately after soil sample collection. Water sample locations were
distributed across the Site and groundwater sampling was subject to the ability to drill to
groundwater and collect a sufficient amount of water. The temporary wells were constructed
using factory cleaned, two inch diameter PVC casing with machine cut slots. Each temporary
well was allowed to equilibrate for a minimum of forty-five minutes prior to sanpling. The
upper water column was observed for evidence of free product prior to sampling. If free product
thickness greater than a sheen was present, a free product sample was collected by ITSI. The
groundwater samples were collected fiom the temporary wells using a pre-cleaned, PVC
disposable bailer. Groundwater was transferred directly from the bailer into sampling containers
provided by the laboratory.

Groundwater samples collected during this investigation were tested for various chemical
compounds as summarized in Table 2- 1 . Groundwater samples were analyzed for TPHg, TPHd,
TPHk, TPHj, and TPHmo by EPA Method 8015M; VOCs by EPA Method 8260/82608; SVOCs
by EPA Method 8270; and organic lead by the CA LUFT Method. Phase II ESA groundwater
chemical data tables are presanted in Appendix A.
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2.6.3.3 Soil Gas Sampling

Twenty-four soil gas samples were collected from selected boring locations for chemical
analyses. Soil gas was collected at a depth of approximately 4.0 feet bgs in both Tedlar samgle
bags and Summa canisters. Each soil gas sample set was collected directly through Teflon ""
tubing routed down a l-inch diameter drill rod and connected to a sealed, retractable tip. The
drill rod was advanced to approximately 4.0 feet bgs and retracted a short distance to open the tip
and expose the soil interface. A calculated volume of air was then purged from the tubing and
borehole space using a vacuum pump. Tedlar bag samples were collected using a differential
pressure chamber connected to the vacuum pump. The Tedlar bag was placed in the chamber,
connected to the sample tubing, and opened. As the chamber is evacuated and pressure dropped
below ambient soil pressure levels, soil gas flowed into the bag. After filling the Tedlar sample
bag, the sample tubing was closed and transferred to an evacuated Summa canister for additional
sampling. Samples collected in Tedlar sample bags and Summa canisters were transported under
chain'of-custody protocol to STL San Francisco for chemical analysis.

Soil gas samples collected during this investigation were tested for various chemical compounds
as summarized in Table 2-1. Soil gas samples were analyzed for VOCs by EPA Method 8260;
methane and fixed gases by ASTM Method D1946; and total purgeable petroleum hydrocarbons
(TPPH) (gasoline) by Standard Method TO-3. Phase II ESA soil gas chemical data tables are
presented in Appendix A.

2.6.4 Nature and Extent of Chemical Impacts

As summarized in the Phase II, results of the soil, groundwater, and soil gas sampling conducted
identified a patt€rn of chemical impacts that are consistent with past Site use and known
petroleum hydrocarbon releases from USTs. Free product distribution pattems characterized by
ITSI (2002) and included on Figure 4 are consistent with gradianrdriven groundwater transport
of separate-phase petroleum hydrocarbon releases from known UST locations. Distributions of
TPHg in soil gas, TPHg and TPHd in groundwater, and TPHd and TPHmo in soil suggest a
broader pattem ofpetroleum hydrocarbon releases or migration than is evidenced by the free
product distribution pattem. This broader pattern may be the result of fluctuating groundwater
flow directions and elevation over time that expanded the distribution ofdissolved phase
hydrocarbons beyond the free product plume area.

Low level concentrations and inconsistent distributions ofVOCs and SVOCs observed in the
sampling results did not identifu a clear source area for the detected chernicals. The areal extent
of VOC and SVOC detections in soil and groundwater samples does coincide roughly with the
TPH detection pattem in soil and groundwater, although no systematic area of elevated
concentrations was identified.

TPHg and methane detections in soil gas were relatively consistent to the pattem of free product.
Soil gas pattems followed the observed deflection of the free product plume westward along the
southem edge ofBuilding C-401, suggesting that geologic and possibly building foundation
controls have an effect on chemical misation in this area.
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3.0 IDENTIIICATION OF POTENTIALLY EXPOSED POPULATIONS AI\D
EXPOSURE PATIIWAYS

To determine whether the leveis of constituents present at the Site could pose a risk to human
health, it is necessary to identiry both the populations that may be present in the area and the
pathways through which potential exposwes may occur. The identification of the potentially
exposed populations is based upon the human activities and land use pattems at and around the
Site. Once the potentially exposed populations are identified, the complete pathways by which
the individuais may be exposed to chemicals present at the Site must be determined.

An exposure pathway is defined as "the course a chemical or pollutant takes from the source to
the organism exposed" (USEPA 1988). An exposure route is "the way a chemical or pollutant
enters an organism after contact" (USEPA 1988). A complete exposure pathway requires four
key elements: on-Site chemical sources; release mechanism and transport pathway; an exposure
point for contact (i.e., fill, air, or water); and human exposure routes (i.e., oral, dermal,
inhalation). An exposure pathway is not complete unless all four elements are present.
Conceptual Site Models (CSMs) are used to show the relationship between chemical sources,
exposure pathways, and potential receptors for a Site. These source-pathway-receptor
relationships provide the basis for the quantitative exposure assessment. Only complete source-
pathway-receptor relationships are included in this HHRA.

As we have evaluated the Site under both under worst-case baseline conditions and actual Site
development conditions, the exposure pathways for the commercial worker scenario will vary.
As the Site development will include an asphalt cover for the Site, the particulate inhalation and
dermal exposure pathways for the commercial worker scenario will be altered. These changes
will be noted in Section 3.3.2 below.

3.1 Chemical Sources and Potential Release Mechanisms

Hydrocarbons known to have been released to soil and groundwatei from former underground
storage tanks represent the primary source ofCOPCs that have been encountered during Site
investigations. Spills and leaks related to the former underground storage tanks are the primary
known potential release mechanisms for TPH related COPCs at the Site. Suspected handling of
chemicals by previous Site users may be the source of other, non-TPH related COPCs. Once
released into the air, soil gas,.soil, or groundwater, COPCs may be transported via potential
secondary release mechanisms into exposure media such as soi1, ambient air, indoor air, surface
water, and groundwater.

As the Site will first undergo development and then be used as a service Complex, future
activities at the Site may be divided into two parts: 1) Site construction activities; and 2) future
land use. During Site construction activities, there is one receptor population of concem: on-Site
construction workers. During future land use, there are two receptor populations of concem: on-
Site intrusive workers (who could be involved in periodic subsurface repair activities) and on-
Site commercial workers (Port employees). The respective souce-pathway-receptor
relationships for each period are summarized in the CSM (Figure 5), and are summarized below.
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3,1.1 Site Construction Activities

The potential mechanisms through which chemicals can be released during the construction at
the Site include the following:

r Wind erosion of soil and atmospheric dispersion of particulate-bound COPCs (dust) into
ambient air:

o Volatilization and atmospheric dispersion of COPCs in soil, soil gas, and gtoundwater
into ambient air:

r Leaching and groundwater transport ofCOPCs to groundwater and surface water; and

o Runoff of precipitation that has come into contact with soil, allowing transport of COPCs
to nearby surface water.

The mechanisms listed above represent the theoretically compiete mechanisms through which
COPCs at the Site can be released and transported from one environmental medium to another.
A discussion ofeach ofthese transport mechanisms, including those that are considered
incomplete, is incorporated into Section 3.3, below.

3.1.2 Future Land Use

The potential baseline mechanisms through which chemicals maybe released following the
construction ofthe Complex include the following (in the absence ofany controls such as a Site-
wide surface cap or passive subsurface vapor barriers):

. Wind erosion of soil and atmospheric dispersion of particulate-bound COPCs (dust) into
ambient air;

o Volatilization and atmospheric dispersion of COPCs in soil, soil gas, and groundwater
into ambient air;

r Volatilization of COPCs in soil, soil gas, and groundwater into the indoor air of on-Site
structures;

r lnfiltration or percolation of COPCs in soil vertically into underlying groundwater and
lateral migration into surface water; and

. Runoff of precipitation that has come into contact with soil, allowing transport of COPCs
to nearby surface water.

The mechanisms listed above represent the theoretically complete mechanisms tbrough which
COPCs at the Site can be released and transported from one environmental medium to another.
A discussion ofeach ofthese transport mechanisms, including those that are considered
incomplete, is incorporated into Section 3.3, below.

Febmary 2003
l:\Ponof Oakland\7thsT\Revrsed HHRA.doc

J - Z IRIS ENVIRONMENTAL



3.2 Potentially Exposed Populations

During the development of the Complex, demolition, excavation, grading, and construction
activities will be performed on-Site. The populations that may be exposed to COPCs during the
development process include:

e On-Site constmction workers involved in the development. All workers are
conservatively modeled as workers potentially exposed to subsurface conditions and ifi
contact with all environmental media.

Following development, the Complex built on the Site will be used. Accordingly, the
populations who could become exposed to chemicals presant at the Site after the development is
complete include:

r On-Site commercial workers (e.g., Port ernployees working in and around the proposed
structure) who will be using the Complex (structure and grounds); and

o On-Site intrusive workers (e.g., Port utility workers installing, repairing, or removing
utility lines in trenches at the Site). Exposure of Port utility workers to COPCs is
assumed to be similar to on-Site construction workers. as discussed above.

3.3 Exposure Pathways

The following section identifres the potentially complete exposure pathways through which
various populations could be exposed to COPCs detected at the Site. The section also provides
the rationale for excluding certain exposure pathways from further consideration. A11 exposure
pathways included in the HHRA are identified in Figure 5, the Conceptual Site Model for the
Site.

3,3.1 Complete Exposure Pathways

Complete exposure pathways included in this HHRA were considered respective to the two parts
of the proposed project mentioned above: Site Construction Activities and Future Land Use.

3.3.1.1 SiteConstructionActivities

On-Site construction workers involved in the development of the Site will potentially be exposed
to COPCs present in the soil, soil gas, and groundwater via the following complete pathways:

o Inhalation of ambient air vapors resulting ftom the volatilization and dispersion of
COPCs present in soil, soil gas, and groundwater;

r Inhalation of airbome particulates resulting from dust emissions and dispersion of COPCs
present in soil;

o lngestion of COPCs present in surface and subsurface soil;

r Dermal contact with COPCs present in surface and subsurface soil: and.
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. Dermal contact with COPCs present in groundwater.

3.3.1.2 Future Land Use

During future land use, on-Site commercial workers and on-Site intrusive worken (e.g., Port
utility repair worker) may potentially be exposed to COPCs present in soil, soil gas, and
groundwater via the following complete pathways:

. Ingestion ofCOPCs present in surface and subsurface soil;

o Dermal contact with COPCs present in surface and subsurface soil;

r Ilhalation of ambienVindoor air vapors resulting from the volatilization and dispersion of
COPCs present in the soil, soil gas, and groundwater; and

e Inhalation of airborne particulates resulting from dust ernissions and dispersion of
COPCs present in soil.

3,3.2 IncompleteExposurePathways

Baseline exposure pathways considered incomplete were not included in the risk evaluation.
Development and future land use exposure pathways considered incomplete are discussed below:

o Ingestion of groundwater: Excavation at the Site is anticipated to be limited to depths
required for the removal ofbuilding footings and installation of subgrade utilities.
Compliance with a Health and Safety Plan during demolition and construction is likely to
limit exposure to groundwater, and ingestion of groundwater is therefore unlikely.
Ingestion is also unlikely for on-Site intrusive workers, as proposed utility lines are
located above groundwater level.

. Ingestion of and dermal contact with surface water: During construction, engineering
controls will be implemented to reduce standing water and encourage drainage of any
precipitation. Surface drains and proper grading will ensure that users of the Complex
will not enoounter surface water. The nearest naturally-occurring surface water is
approximately one-half mile away, and is unlikely to be impacted by COPCs at the Site.

r Use of Potable Water: Groundwater beneath the Site is highly impacted with TPH-
related chemicals and will likely not be used as a potable water source for the proposed
service Complex.

The inclusion of Site development design elements will cause the following additional exposue
pathways to be considered incomplete for the commercial worker scenario:

o Dermal contact with soil, inhalation of soil particulate, and ingestion of soil. Site
development includes the construction of a Site-wide asphalt cover. This cover will
prevent Port commercial workers from contacting, inhaling, or ingesting Site soils in the
Site development evaluation.
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3.4 Exposure Assumptions

Intake of a chemical is dependent on various exposure assumptions including exposure duration,
inhalation rate, body weight, and averaging time. The baseline route-specific exposure
assumptions used to estimate exposure to COPCs in the soil, soil gas, and groundwater at the Site
are presented in Table 3-1. The changes to the exposure assumptions for the commercial worker
as a result of plarned Site development design elements are presented in Table 3-2. Note that all
other scenarios are unchanged. These are the specific exposure assumptions that are used in the
calculation ofthe intake ofa chemical, as discussed in Section 7.2. Default exposure
assumptions are obtained from Cal./EPA and USEPA guidance documents, wherever possible or
applicable.

To determine whether short-term exposures to COPCs at ttre Site during the development phase
of the Site could adversely impact human health, Iris Environmental has conservatively
estimated that complete development of the Site will take 6 months (120 work days) and that the
construction worker could be exposed throughout this time period.

To determine whether long-term exposures to COPCs at the Site after development could
adversely impact human health, Iris Environmental has estimated the lifetime exposure for on-
Site commercial workers using default parameters. The on-Site commercial worker was
assumed to work at the Site for 250 days per year for a 25-year period. As it is highly unlikely
that any individual would work at the Site for a 25-year period, exposures and risks estimated for
the future on-Site commercial worker are expected to be significantly lower than presented in
this analysis. To estimate exposures that could be incurred by a future intmsive worker who may
be involved in limited subsurface repair activities, Iris Environmental has assumed a 2-day per
year exposue frequency. To account for the possibility that the same repair worker could be
assigned to the Site and return on an annual basis, we have assumed that the intrusive worker
could be exposed 2 days per year, for a 25-year exposure period.
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4.0 SELECTION OF CHEMICA],S FOR INCLUSION IN THE RISK EVALUATION

The purpose of this section is to identify COPCs at the Site to be included in the HHRA. All
Site-related data collected during previous and recent Site investigations as discussed in Section
2.6were qualitatively evaluated for use in the HHRA. As previous Site investigations focused
on TPH-related impacts and the recent Phase II ESA was conducted to provide an adequate
dataset ofall potential chemicals ofconcem on-Site for the purpose of oonducting a risk
assessment, only Phase II ESA data was used in this HHRA. The selection of COPCs to be
included in the quantitative evaluation was based on guidance provided by USEPA (1989) and
CaLEPA (i997). Anallical data collected as part of the Phase II ESA was compiled, and Site-
wide statistics for each chemical were calculated and summarized (e.g., frequency of detection,
maximum detected concentration, mean concentration). The summary of chemicals detected
across the Site is presented in Table 4-1.

All chemicals ever detected in soils, soil gas, and groundwater were initially included in the
quantitative evaluation. Consistent with general risk assessment guidance, the only chemicals
excluded from the quantitative evaluation are metals that were detected at levels within regional
background levels. Regional background levels of metals in "Coliuvium & Fill" soils, as
published by Lawrence Berkeley National Laboratory (LBNL) in 1995, were compared to metal
concentration levels at the Site. Based on these criteria, the 95% Upper Confidence Limit (95To
UCL) of the mean concentration of six of the detected metals were below the LBNL 95% UCL
background levels: antimony, chromium, mercury, nickel, selenium, and thallium. These metals
were not selected as COPCs for evaluation in the HHRA. See Table 4-2 for the comparison of
Site-specific levels to background levels published by LBNL.

Even ifa compound was only detected once, it was conservatively included in the risk
assessment. The selection of chemicals is summarized in the rishtrnost column of Table 4-1. As
indicated by Tables 2-1 and 4-1:

r Out ofa possible 154 compounds, 56 were detected in soil, soil gas, or groundwater and
seiected for use in the HHRA; of these:

r 27 were VOCs (17 in soil, 19 in groundwater, and 14 in soil gas):
. 1l were SVOCs (11 in soil and five in groundwater):
r two were total petroleum hydrocarbons;
. nine were metals; and

. additionally, methane was considered in soil gas.

Consistent with DTSC risk assessment guidance (CaVEPA 1994), risks associated with the
presence ofTPH are assessed by evaluating the sigrrificance of individual chemical constituents
within the TPH mixture.
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5,0 ESTIMATIONOF'REPRT,SENTATIVEEXPOSURECONCENTRATIONS

The purpose ofthis section is to estimate the representative concentrations ofCOPCs in soil, soil
gas' and groundwater to which human populations may be exposed. As described in preceding
sections, on-Site construction workers during development and on-Site commercial and intrusive
workers during the proposed future land use scenario (the "Receptors') could potentially be
exposed to COPCs identified in the environmental media (i.e., soil, soil gas, and groundwater;
i.e., "the Source") at the Site. An estimate of the potential total exposure to COPCs requires that
the exposures resulting from each pathway be estimated and included in a calculation oftotal
exposure.

Developing a Source-Receptor relationship requires estimating representative concentrations of
the COPCs in the soil, soil gas, and groundwater and then conducting fate and transport
modeling to estimate the concentrations of coPCs that may be present in the air where the
Receptors are located. To provide a conservative estimate ofpotential health risks posed by
coPCs at the site under the development and future land use scenarios, Iris Environmental
estimated potential exposures under baseline conditions, with the assumption that the Site is
developed without the benefit of the various specific engineering design elements that will
mitigate exposure (i.e., the baseline conditions do not incorporate the reduction in exposwes that
will result from the passive venting system that is a component of the building design and the
asphalt cover that will preclude daily direct contact with soils) Exposures wer€ then estimated
by incorporating the specific engineering design elements that will minimize exposures,
specifically the passive soil venting system and the asphalt cap that will cover all soils at the Site.

The remaining parts ofthis section discuss the methods used to estimate the representative
COPC concentrations to which the Receptors may be exposed based on the existing anallic data
and the predicted emissions from the Source. A detailed discussion of the modeling approaches
used in this risk assessment is presented in Appendix B.

5.1 Estimation of COPC Concentrations in Soil, Soil Gas, and Groundwater

The list of coPCs which may be encountered in each medium (soil, soil gas, and groundwater)
was determined using the sampling results presented above in Section 4.0. A comprehensive
summary of all sampling for chemicals in various media, and the COPCs selected for evaluation
in the HHRA, are presented in Table 4-1.

USEPA recommends the use of the 95% upper confidence limit (ucl) of the arithmetic mean
concentration as the representative exposure point concentration (EPC; USEPA 1989). For the
purposes of this risk assessment, kis Environmental utilized the 95% UCL of chemical
concentrations based on Phase II ESA analytical results, except in instances where the 95% UCL
was greater than the maximum detected concentration. consistent with USEPA guidance, the
maximum detected concentration was used as the representative EPC where the 95% UCL was
greater than the maximum. The representative EPCs for soil, soil gas, and groundwater used in
the HHRA are presented in Table 4- 1 . Use of Site-wide data was deemed a conservative
approach, as the dataset was inclusive and representative of Site conditions. As the Complex
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will be constructed on only a fraction of the Site and away from the main source area, it will be
situated on soils which are likely to have a subset of chemicals at lower concentrations than used
in the assessment. We have conservatively included many chemical source areas thpt are not
below the planned building footprint, or are below only a fraction of the building footprint;
moreover, in many cases we have included chemical concentrations gteater then those found
below the building footprint in our calculation of EPCs. Therefore, we believe that use ofthe
95% UCL of Site-wide data mer-ximizes the number of chemicals in the evaiuation and allows for
a conservative assessment of total possible risk,

Where possible, only discrete samples for soil (by boring location and depth) were used in the
risk assessment. This was not possible for SVOC samples, which were depth-composited in the
field for cost-effective laboratory analysis. Some soil samples were analyzed for on-Site
feedback purposes by Mobile Chem Laboratory, as indicated in Section 2.6.3. On-Site
laboratory results were selected as representative of a particular sample location ifthe detected
level of a particular chemical was higher than that reported by the off-Site laboratory;
conversely, for results reported as non-detect by both laboratories, the sample result with the
lower detection limit was selected as representative of the particular sample location. No
duplicate sample results or co-located sample results were selected for use in the risk assessment
to ensure unbiased chemical characterization.

Estimation of Air Concetrtrations Resulting from the Emissions from Soil, Soil Gas'
and Groundwater

Various models were used to estimate on-Site indoor and outdoor ambient air concentrations
associated with the emission and dispersion of COPCs in soil, soil gas, and groundwater. The
estimation ofthe COPC concentrations at on-Site receptors consisted of two steps: (i) the
estimation of emission rates of COPCs into air; and, (ii) the estimation of the dispersion these
emissions into trenches and indoor environments. The trench and indoor air concentrations were
calculated by multiplying the volatilization flux by the dispersion factor.

A table summarizing the models used for each scenario and the associated input concentration is
presented below. Further description of all Models used to determine air concentrations is
included in Appendix B. The physicochemical properties of the COPCs used in these models me
presented in Table 5-1. The Site data properties are presented in Table 5-2. Table 5-3 presents
the air concentrations associated with the baseline modeling and Table 5-4 presents the ambient
air concentrations associated with the engineering control modeling.

1 7

Population
Exposure

Pathwav/l\{edia Input Concentraticn(s) Model

On-Site Construction Worker;
On-Site Intrusive Worker

Soil Particulate Soil Dust

Ambient Air Soil, soil gas,
groundwater Trench

On-Site Commercial Worker
Soil Particulate Soil Dust

Indoor Ambient Air
Soil, soil gas,
groundwater Johnson & Ettinser
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As discussed in Appendix B, Iris Environmental incorporated pressurized methane flow that
results in enhanced migration ofother COPCs through the soil column. Methane concentrations
at the Site are likely the result ofthe use of hydrocarbons as a food substrate by subsurface
microorganisms. As the microorganisms consume the hydrocarbons as food, methane is released
as a blproduct. The generation of methane builds up the local gas pressue, resulting in a
pressure gradient between the source of the TPH and the surface. This pressure gtadient causes
methane, and other collocated gases, to be "pushed" to surface at a rate greater that expected
fiom the diffusion gradient. Therefore, we have conservatively incorporated this additional
transport pathway in our baseline modeling.
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6.0 TOXICITY ASSESSMENT

The following section has two primary objectives. The first objective is to present the toxicity
values that will be used in subsequent sections to quantify potential health impacts associated
with the predicted chemical exposures. The second objective is to briefly discuss the basis for
these values.

The toxicity assessment, also referred to as the dose-response assessment, chatacterizes the
relationship between the magnitude of exposure to a chemical and the potential for adverse
health effects to occur as a result of that exposure. Guidance from Cal./EPA and USEPA requires
that risk assessments evaluate two different categories oftoxic effects: carcinogenic and
noncarcinogenic. Different methods are used to estimate the potential for carcinogenic and
noncarcinogenic health effects to occur. Some chemicals that produce carcinogenic effects may
also be associated with noncarcinogenic effects. Most regulatory agencies consider carcinogens,
such as benzene, to pose a risk for cancer at all exposure levels (i.e., a "no-threshold"
assumption); that is, any increase in dose is associated with an increase in the probability of
developing cancer over the course of a lifetime. Noncarcinogens, in contrast, are thought to
produce adverse health effects only when some minimum exposure level is exceeded (i.e., a
threshold dose).

In this HHRA, the possibility for the potential exposures occurring during the development and
post-development use of the Site to result in cancer or noncancer health effects was evaluated.
Additionally, the potential for exposures resulting releases during Site development to result in
explosive hazards under the on-Site construction scenario was evaluated. The specific sources of
toxicity information used for this analysis correspond to CaVEPA's and USEPA's recommended
toxicity sources, as described further in the remaining sections.

The remaining sections present the specific toxicity values that will be used to quantifu the
potential for carcinogenic and noncarcinogenic health effects to result from predicted exposrres.
Additionally, this section describes the specific method that is recommended by CallEPA to
evaluate potential adverse health effects from exposure to lead. Finally, this section concludes
with a description of the threshold concentrations that will be used in Section ?.0 to assess the
potential for the predicted exposures to pose an unacceptable explosive hazard.

6.1 Toxicity Assessment for Carcinogenic Effects

Current health risk assessment practice for carcinogens is based on the assumption that, for most
substances, there is no threshold dose below which carcinogenic effects do not occur. Thrs
current "no-tlreshold" assumption for carcinogenic effects is based on an assumption that the
carcinogenic processes are the same at high and low doses. This approach has generally been
adopted by regulatory agencies as a conservative practice to protect public health. The "no-
threshold" assumption is used in this risk assessment for evaluating carcinogenic effects.
Although the magnitude of the risk declines with decreasing exposure, the risk is believed to be
zero only at zero exposure.

Cancer slope factors (CSFs) are used to quantify the response potency ofa potential carcinogen.
The CSF reoresents the excess lifetime cancer risk due to a continuous, constant lifetime
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exposure to a specified level of a carcinogen. CSFs are generally reported as excess incremental
cancer risk per milligram of chemical per kilogram body weight per day (mglkg/day)-'. The
CaVEPA and USEPA have published a list of CSFs recommended for use in risk assessments.
The CallBPA-recommended CSFs are maintained on the CaVEPA Office of Environmental
Health Hazard Assessment's (OEHIIA) on-line toxicity criteria database (Cal/EPA 2002). The
USEPA-recommended CSFs are maintained on the USEPA's Integrated Risk ldormation
Sys/erz onJine database (USEPA, 2002). Consistent with CaVEPA risk assessment guidance,
the OEHHA CSFs are used, when available USEPA CSFs are used when OEHHA CSFs are not
available. The CSFs used to evaluate the potential carcinogenicity of COPCs are presented in
Table 6-1.

6.2 Toxicity Assessment for Noncarcinogenic Effects

The toxicity assessment for noncarcinogenic effects requires the derivation ofan exposure level
below which no adverse health effects in humans are expected to occur. USEPA refers to these
levels as reference doses (RfDs) for oral exposure and reference concenfations @fC$ for
inhalation exposure ([JSEPA, 1989). The noncancer RfD represents a dose, given in milligrams
of chemical per kilogram ofbody weight per day, that would not be expected to cause adverse
noncancer health effects in potentially exposed populations. The noncancer RfD, reported in
units ofmg/kg/day, is often referred to as the "acceptable dose." The noncancer Reference
Concentratiol (RfC) represents the airbome concentration (in units of micrograms per cubic
meter [pglmj]) that would not be expected to cause adverse noncancer health effects in
populations exposed through the inhalation pathway. OEHHA refers to these "acceptable air
concentrations" as Reference Exposure Levels @ELs). As the inhalation RfCslRELs are derived
from inhalation toxicity studies, they are used for evaluating inhalation exposures, when
available, and are converted to corresponding inhaled doses (inhalation RIDs) using USEPA
standard conversion assumptions. As recommended by USEPA, inhalation RfCs/RELs are
converted to inhaled doses (inhalation RfDs) by assuming a breathing rate of20 m'lday, and a
body weight of 70 kilograms (i.e., RfC/REL (pg/m3) x (20 mr/day) x (l/70 kg) x (1 mg/I000 pg)
: RID (mglkg/day)). If inhalation RfCslRELs were not available, then RIDs obtained from an
oral study (oral RIDs) were extrapolated and applied to the inhalation in this evaluation (i.e., the
inhalation RfD was assumed to be equivalent to the oral RID, under the toxicological assumption
that the chemical could produce the same tlpe ofnoncancer effects via the inhalation route as
observed through the oral route of exposure).

As recommended by USEPA (USEPA, 1989), RfDs are obtained from the Integrated Risk
Information Sys/ez (IRIS) (USEPA, 2002) or liom the Health Effects Assessment Summary
Table-s (HEAST) IJSEPA, 1997). As recommended by DTSC, noncancer RELs, (in units of
pglmr), obtained from OEHHA's on-line toxicity database (CaLEPA,2002), are used for
evaluating noncancer effects from inhalation exposures, where available. If OEHHA-RELs are
not available, RfCs are obtained from the IRIS (USEPA, 2002) or from HEAST (USEPA, 1997).
All noncarcinogenic toxicity values used in this risk assessment are presented in Table 6-1.

6.3 Toxicity Assessment for Lead

The traditional RfD approach to the evaluation of chemicals is not applied to lead because most
human health effects data are based on blood lead concentrations, rather than extemal dose
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(Cal,tEPA, 1992). Blood lead concentration is an integrated measure of intemal dose, reflecting
total exposure from Site-related and background sources. A clear no observed effects level
(NOEL) has not been established for such lead-related endpoints as birth weight, gestation
period, heme s)'nthesis and neurobehavioral development in children and fetuses, and blood
pressure in middle-aged men. Dose-response curves for these endpoints appear to extend down
to 10 micrograms/deciliter (pg/dl-) or less (ATSDR, 1993). The DTSC has developed a
methodology for evaluating exposure and the potential for adverse health effects resulting from
exposure to lead in the environment (Ca1/EPA, 1992). The methodology results in a blood lead
concentration ofconcem for the protection of human health and presents an algorithm for
estimating blood lead concentrations in children and adults based on a multi-pathway analysis.

DTSC has provided a spreadsheet (LEADSPREAD) based on its guidance for evaluating lead
toxicity (CaUEPA, 1993). Per DTSC risk assessment guidance, the updated version spreadsheet
model, LEADSPREAD Version 7, has been used in this HHRA. As recommended by DTSC,
the estimated 99th percentile blood lead concentration for the given exposure scenarios in the
spreadsheet are used to screen against the target endpoint of 10 ug (lead/dl- (blood). The default
parameters for the construction and intrusive worker in the DTSC LEADSPREAD model have
been modified to reflect the exposure assumptions depicted in Table 3-1. The results ofthe blood
lead concentration calculations are presented in Appendix D and are discussed in Section 7.0
(Risk Characterization).

6,4 Assessment of Acute llazards

Explosive hazard tbresholds are used to evaluate potential explosive hazards from hydrocarbons
detected at the Site. The results ofthis screafng evaluation will be used to determine if
explosive hazard control measures will need to be implanented during Site development.
Methane was detected in soil gas at high concentrations, and diesel and gasoline were detected in
soil and water. These hydrocarbons may cause an explosive hazard, particularly in confined
spaces. The available explosive threshold for methane used in this screening evaluation is 1.25%
by volume of air. Note that this threshold incorporates a safety factor of four. The explosive
threshold selected for gasoline in this evaluation was 0.35% by volume of air. The explosive
threshold selected for'No. 1 grade diesel fuel in this evaluation was 0.875% by volume in air.
Explosive thresholds selected in this evaluation incorporate a safety factor of four (i.e., the
explosive threshold selected is 25To of the lower explosive limit [LEL]), and LEL sources are
noled in tables 7- l0 and 7- I L

Odor thresholds are used to evaluate potential nuisance from vapors detected at the Site. Of
particular concem are TPH compounds. 50% odor thresholds are based on MADEP values
(MADEP 2OO2),
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1.0

7.1

RISK CHARACTERIZATION

Introduction

Risk characterization is the final step ofa risk assessment; the exposue and toxicity assessments
are combined to produce an estimate ofrisk and a characterization of the uncertainties in the
estimated risks. This section oresents the results of the HHRA. A discussion of the uncertainties
inherent in all risk assessments, including this one, is presented in Appendix C.

The risk posed by chemicals is directly related to the amount of exposure that an individual has
to the chemicals. The amount of exposwe that the identified potential receptor populations will
incur is Site-specific, and is a function of the following elements:

o the initial maximum concentration of chemicals inthe soil, soil gas, and groundwater;

r the ability of COPC to migrate from the soil, soil gas, and groundwater into the ambient
outdoor and/or indoor environment;

o the influence of Site-specific development plans, such as a Site-wide asphalt cover and
vapor controls (e.g., subgrade venting system) beneath buildings used by Port
commercial workers, on the potential exposures to COPCs incurred by Site receptors;

o the predicted airborne concenfiation in the ambient and indoor air after atmospheric
dispersion of the chemicals from all sources (i.e., chemicals in the soil, soil gas, and
groundwater) has occuned; and

. the amount oftime that a potential receptor may be present and exposed to the combined
chemical concentrations from the soil, soil gas, and groundwater.

Each of the elements listed above was integrated into an exposure model using standard
regulatory guidelines for risk assessment. This exposure information is then combined with the
toxicity values to estimate the likelihood that the predicted exposures will result in adverse health
effects. The overall goal ofthe State and Federal agencies is to protect public health.
Consequently, the risk assessment relies on a series ofhealth protective assumptions that
typically overestimate the potential for exposure and risk. For example, health protective
assumptions were used to estimate the movement of chemicals from one environmentai medium
(i.e., soil, soil gas, and groundwater) to another (i.e., outdoor or indoor air). The assumptions in
the baseline exposure model are designed to provide a conservative (i.e., high) estimate ofan
individual's exposure to chemicals. Similarly, the techniques used by the agencies to develop
carcinogenic and noncarcinogenic toxicity values rely on a series ofhealth protective
assumptions. The combination of conservative assumptions used in the exposure and toxicity
assessment ensures that the likelihood of underestimating the health risks is low.

I The methodology used to evaluate the likelihood that potential cluonic exposures will result in
cancer or noncancer health effects is described in the followine section.
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Methodology

Estimating chronic risks (cancer risks and noncanc er hazard indices) for exposures to chemicals
in soil, soil gas, and groundwater requires information regarding chemical concentrations in the
various media, the level of intake ofthe chemical, and the relationship between intake ofthe
chemical and its toxicity as a function of human exposure to the chernical. The methodology
used to derive the cancer risks and noncancer hazard indices for the selected chemicals of
concem is based on guidance provided in the regulatory documents listed below.

. U.S. Environmental Protection Agency (JSEPA). 1989. Rrsk.,4ss essment Guidance for
Superfund. Volume I: Human Heahh Evaluation Manual (Part A). Interim Final. Office
of Emergancy and Remedial Response. EPA/540/1-89/002. Washington, D.C.
December.

o U.S. Environmental Protection Agency (USEPA). 1991b. Risk Assessment Guidance for
Superfund. Volume I: Human Health Evaluation Manual. Supplemental Guidance.
Standard Default Exposure Facfors. Office ofEmergency and Remedial Response.
March 25.

r Califomia Environmental Protection Agency (Ca1/EPA). 1992. Supplemental Guidance
for Human Heahh Multimedia Risk Assessmetzts of Hazardous Waste Sites and Permitted
Facilities. Department of Toxic Substances Control. July.

The potential risk associated with a measured concentration of a chemical in a medium is
estimated using the following equations that describe the relationship between estimated intake
of Site constituents, toxicity ofspecific chanicals, and overall risk for carcinogenic and
noncarcinogenic health effects. For carcinogenic effects, the relationship is given by the
following equation (USEPA, 1989):

Cancer Risk : CDI x CSF

Where:

Cancer Risk Cancer risk; the probability of an individual developing cancer as a
result of exposure to a particular cumulative dose ofa potential
carcinogen (unitless);
Chronic Daily Intake of a chemical (mg chemical,/kg body weight-
dav);
Cancer Slope Factor; the toxicity value which indicates the upper
limit on lifetime incremental cancer risk per unit of dose of
chemical (mg chemical&g body weight-day)''.

The relationship for a noncarcinogenic chemical is given by the following equation
(USEPA, 1989):

Hazard Quotient = CDVRfD
Hazard Index : I Hazard Quotient

CDI

CSF
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Where:

Hazard Quotient = Hazard Quotient; an expression of the potential for a chemical to
cause noncarcinogenic effects, which relates the allowable amount
of a chemical (reference dose [R{D]) to the estimated Site-specific

Hazard Index :
intake (unitless);
Hazard Index; the sum of the chemical-specific Hazatd Quotients,
which represents the cumulative potential for predicted exposures
to result in noncarcinogenic effects (unitless);

CDI = Chronic Daily Intake of a chemical (mg chemical/kg body weight-
da9;

RfD = Reference dose; the toxicity value indicating the threshold amount
of chemical contacted below which no adverse health effects are
expected (mg chemicallkg body weight-day).

Intake is dependent on the exposure concentration and contact rate. The equations and used to
calculate the chronic daily intake for each chemical via the identified complete exposure
pathways under the development and future land use scenarios are presanted in Table 7-l . These
equations are used to derive the cancer risks and noncancer hazard indices associated with
exposure to chemicals at the Site. State and Federal agencies have established acceptable
incremental cancer risk levels to be within the ranse of one-in-ten thousand (l x l0*) and one-in-
one million ( I x 1 0-6); that is, they consider a calcilated excess cancer risk within this range of
numbers to be acceptable. Regulatory agencies consider the one-in-one million risk level to be
an insignificant risk, and terms such as 'hegligible risk" and "safe dose" have been used to
characterize the one-in-one million risk level. As a risk managanent policy, the CaVEPA DTSC
generally requires risks to be closer to the I x l0-s end of the target range for commercial
scenarios, consistent with Califomia Code of Regulations (CCR, Title 22) use of I x 10-'risk
target in estimating No Significant Risk Levels for Proposition 65 listed carcinogenic chemicais.
The CDIs for carcinogens, calculated under baseline conditions, are presented in Table 7-2. The
CDIs for carcinogens, calculated under Site development conditions, are presented in TableT-3.

For noncancer health hazards, an HI ofone (1) is identified as the target level of concem.
Chemical exposures that yield hazard indices ofless than I are not expected to result in adverse
noncancer health effects (JSEPA, 1989). The CDIs for noncarcinogens, calculated under
baseline conditions, are presented in Table 7-4. The CDIs calculated for noncarcinogens,
calculated under Site development plans are presented in Table 7-5.

7.3 Risk Assessment Results

The probability that populations will develop cancer or suffer noncancerous adverse health
effeots from exposure to chemicals associated with the Site was determined by combining the
toxicity values for each chemical (presented in Section 6.0) with the quantitative estimates of
exposure (discussed in Sections 3.0 and 5.0). Cancer risks and noncancer hazard indices were
calculated for exposure to chemicals present in soil, soil gas, and groundwater.

A discussion ofthe potential cancer risks and noncancer hazard indices associated with the
development phase and the proposed future land use of the Site are described below, in Sections
7.3.1 and 7.3.2, respectively.
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7.3.1 DuringDevelopment

Development phase health risks for the on-Site construction worker, calculated as cancer risk,
noncancer hazard indices, and lead exposure, are included below.

7.3.1.1 Cancer Risk Estimates

As indicated in Table 7-6, the total incremental cancer risk for the on-Site construction worker
involved in the development of the Site is estimated to be 3.51 x 10-6, which is within the
acceptable incremental cancer.risk range of 1x lOa and 1x 106 and withinthe 1x 10-5 cancer
risk level commonly considered by Ca1/EPA DTSC as the "acceptable" risk level for commercial
land-use scenarios. Approximately 59% of the predicted cancer risk for the on-Site construction
worker is attributable to the soil ingestion pathway and 24% is attnbutable to inhalation of
vapors which have migrated up from groundwater. Further, approximately 70% ofthe total
cancer risk for on-Site conskuction workers is attributable to arsenic in soils and 2l% is
attributable to vinyl chloride in groundwater. In sum, the chemical exposures that could occur
during the development ofthe Site would not be expected to result in unacceptable cancer risks
for workers involved in the development ofthe Site. The predicted cancer risks associated with
the developmant phase of the project are within levels that are often considered acceptable by
USEPA and below the risk level often considered by CaVEPA DTSC, particulmly for
industrial/commercial exposure scenarios. It is important to note that although 21% ofthe risk is
attributable to vinyl chloride, this compound was detected in only 3 out ofa total of37
groundwater samples and 2 out of 23 soil gas samples. Thus, it does not appear to be widespread
throughout the Site and basing our risk estimates on this compound is likely consewative.

7.3.1.2 Noncancer Hazard Indices

As indicated in Table 7-7, the estimated cumulative noncancer HIs for exposure to chemicals
present in the soil, soil gas, and groundwater is 3.61 for on-Site conshuction worker during Site
development. The estimated cumulative noncancer HI for on-Site construction workers is above
the target HI of 1, indicating that exposures to construction workers may result in adverse health
effects in the absence of health and safety practi ces.'1 4o/o of the noncancer HI for the
construction worker is attributable to gasoline vapors. This is likely a conservative assessment,
as the EPC of gasoline vapors is skewed by one hit of 28,000 ppmv at MFC-16; the RMP will
address this location and proper protocol for ensuring worker safety in the vicinity.

7.3.1.3 Lead

As previously described, the reference dose approach used for assessing potential
noncarcinogenic effects is not used to evaluate exposure to lead. Rather, the DTSC has
developed specific guidance for evaluating exposure and the potential for adverse health effects
resulting from exposure to lead in the environment using a model based on absorbed doses and
estimated blood-lead concentrations. The guidance is implemented using a spreadsheet, obtained
from DTSC, in which a multi-pathway algorithm is used for estimating bloodJead
concentrations in children and adults.
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Appendix D presents the output from LEADSPREAD. Using the representative EPC of lead
detected in soil (57.4 mglkg), the 99th percentile blood lead level associated with construction
wotker exposures to lead from the Site and from the Site via all exposure pathways and from
background sources in air, food, and drinking water is 3.8 ug/dl. This level iswell below the
target concentration of 10 ug/d1, developed to be protective ofchildren's health (CaVEPA, 1992).
The results from LEADSPREAD for on-Site construction workers are Dresented in Table D-l.

7,3.2 Future Land Use

Future land use phase health risks for the on-Site commercial worker and on-Site intrusive
worker, calculated as cancer risk, noncancer hazard indices, and lead exposures, are included
below.

7.3.2.1 Cancer Risk Estimates

On-Site Commercial Worker

As indicated in Table 7-6, the total incremental baseline cancer risk predicted for the on-Site
commercial workers during future land use of the Site is complete iJ esdmated to be 1.83 x 10-5,
a level that is within USEPA's established acceotable incremental cancer risk range of I x 104
and 1 x 10-6, but above the 1 x 10-s risk level co'rnmonly considered as the "accept-able" risk level
by CallEPA DTSC for commercial land-use scenarios. Approximately 6l% of the predicted
cancer risk for the future on-Site commercial worker is attributable to the soil ingestion pathway.
Approximately 84% of the total cancer risk for on-Site commercial workers is attributable to
arsenic in soils.

As shown in Table 7-8, the incorporation ofplanned Site development design features (i.e.,
passive vapor venting system and asphalt cover across the Site) results in a predicted cancer risk
of 1.41 x 1Oo, a leve1 that is well within USEPA's established acceptable incremental cancer risk
rangeof lx lOaand lx10-6 ,andbe lowthe lx t0 -5r isk leve lcommonlycons ideredas the
"acceptable" risk level by Cal/EPA DTSC for commercial land-use scenarios. With controls,
approximately 42% of the predicted cancer risk for the future on-Site commercial worker is
attributable to vapors which have migrated up from soil gas and accumulated in indoor air.
Approximately 47% of the total cancer risk for on-Site commercial workers is attributable to
benzene.

On-Site Intrusive Worker

As indicated in Table 7-6, the total incremental cancer risk for the on-Site intrusive worker
involved in repeated annual subsurface maintenance activities at the Site is estimated to be 1.46 x
10{, which is well within USEPA's acceptable incremental cancer risk range of I x lOa and 1 x
10{, and below the 1 x 10-s risk level commonly considered as the "acceptable" risk level by
Cal/EPA DTSC for commercial land-use scenarios. Approximately 59% of the predicted cancer
risk for the on-Site intrusive worker is attributable to the soil ingestion pathway, and,24Yo is
attributable to the inhalation ofvapors which have migrated to the trench frorn gtoundwater.
Further, approximately 70%o ofthe total cancer risk for on-Site intrusive workers is attributable
to arsenic in soils.
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7.3.2.2 Noncancer Hazard Indices

On-Site Commercial Worker

As indicated in TableT-7, the estimated cumulative noncancer HI for exposure to chemicals
present in the soil, soil gas, and groundwater is 0.18 for the on-Site commercial worker. The
estimated cumulative noncancer HI is below the target HI of l, indicating that exposures to
commercial workers would not be expected to result in any adverse noncancer health effects.
Approximately 42olo of the noncancer HI for the on-Site commercial worker is from the soil
ingestion pathway and 32To ofthe noncancer Hl is due to particulate inhalation. T6Vo ofthe
cumulative noncancer HI for the on-Site commercial worker is attributable to arsenic.

As shown in Table 7-9, the incorporation ofplanned Site development design features (i.e.,
passive vapor venting system and asphalt cover across the Site) results in a predicted noncancer
HI of 0.02 indicating that exposures to commercial workers would not be expected to result in
any adverse noncancer health effects. Approximat ely 57Vo ofthe noncancer HI for the on-Site
commercial worker in the development model is from the soil vapor inhalation pathway, all of it
from gasoline vapors.

On-Site Intrusive Worker

As indicated in Table 7-7, the estimated cumulative noncancer HI for exposure to chemicals
present in the soil, soil gas, and groundwater is 0.02 for the on-Site intrusive worker. This
estimated cumulative noncancer HI is below the target HI of l, indicating that the chemical
exposrres for on-Site intrusive workers that could occur during the proposed future land use
would not be expected to result in adverse noncancer health effects. Approximately 36% of the
noncancer HI for the on-Site intrusive worker is attributable to the soil ingestion pathway.
Approximately 600Z percent of the cumulative noncancer HI for the on-Site intrusive worker is
attributable to arsenic in soils.

7.3.2.3 Lead

Exposure to soils for the on-Site intrusive worker and the on-Site commercial worker (after
incorporations of Site development design elements) will be less than that for on-Site
construction workers. Thus, the output from LEADSPREAD model used for the on-Site
construction worker is considered protective for both the on-Site intrusive worker and the on-Site
commercial worker. As the projected bloodlead level fro the on-Site construction worker was
estimated to be 3.8 ug/dl, a level well below the target concentration of 10 ug/dl. Accordingly,
the predicted blood-lead leveis for the on-Site intrusive worker and the on-Site commercial
worker will be below 3.8 ug/dl. Therefore, the levels of lead present at the Site are well below
levels that would result in unacceptable blood lead concentrations in either future on-Site
intrusive workers or future on-Site commercial workers.
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7.4 Explosive Hazard and Odor Estimates

As indicted in Table 7-10, the predicted cumulative combustible gas concenhations are below
the respective lower explosive limits (LEL) with a safety factor of ten for the compounds which
pose the greatest risk. Furthermore, the modeling approaches used to estimate the diesel
concentrations are conservative, and the weathering of the diesel in the groundwater is likely to
reduce the volatility ofthe diesel mix. Nonetheless, while exceedances ofthe actual LEL are
unlikely, the Health and Safety Plan for the development ofthe Site should consider the
explosive potential of vapors encountered during construction activities at the Site. As indicated
by Table 7-1 l, Site development conditions further reduce estimates for the indoor air explosive
hazard.

Tables 7-10 and 7-11 also indicate the estimated results ofodor threshold evaluation ofTPH
data. Results indicate that in the absence of controls, on-Site construction workers may be
exposed to nuisance odors. Finally, we note that predicted elevated levels ofdiesel gases may
suggest the potential for odorous sulfur compounds (in addition to TPH odors) during
consfruction activities. Monitoring for hydrogen sulfide is recommended.

7.5 Summary and Conclusions

A HHRA was conducted to ensure that development and use ofthe Site as a proposed service
Complex can occur in a manner that is protective of human health. A baseline HHRA was
conducted, to evaluate potential health risks under the assumption that the Site is developed
without the benefit of the various specific design elements that will, fom a practical standpoint,
mitigate exposure (i.e., the baseline conditions do not incorporate the reduction in exposures that
will result from the passive vapor venting system that is a component of the buildingdesign and
the asphalt cover that will preclude daily direct contact with soils). Risks were also calculated
assuming the inclusion of planned Site development design elements that will minimize
exposures, speci{ically the passive vapor venting system and the asphalt cap that will cover all
soils at the Site.

Under both scenarios, the risk assessment was intended to be very conservative, resulting rn
projected estimates of risk that are likely significantly higher than the actual risks that may be
posed by the Site. The human receptors that could potentially be impacted tlroughout the
development and use of the Site were identified and included in the evaluation. Further, all
chemicals detected in recent sampling activities were included in the evaluation; under the
assumption the 95% UCL represents the concentration to which human populations may be
exposed. The models that were used to predict the movement of chemicals from one
environmental media to another were very conservative, and tend to overestimate human
exposures. The goal of the baseline approach is to identify those uses, activities, and chemical
sowces that have the potential to contribute most significantly to human health impacts. The
identification of the most significant contributors to risk will facilitate the future development of
the Site and will ensure that human health is protected throughout the entire Site development
process.

As described in the preceding sections, the baseline risk assessment results indicate that absent
mitigation, risks to on-Site commercial workers during future use of the Site may be slightly
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greater than levels tlpically considered acceptable by regulatory agencies such as CaVEPA
DTSC. The projected risks are dominated by potential exposures resulting from the inhalation of
vapors and the ingestion of soil.

However, based on the actual development plans that will be implemented at the Site, which will
include the incorporation ofvapor controls (e.g., a subgrade venting system) beneath the building
and the covering of all exposed soils with an asphalt cover, risks to future commercial workers at
the Site will be below (i.e., lower than) levels that would be considered acceptable by regulatory
agencies.

The baseline risk assessment results indicate that absent mitigation, noncancer risks to on-Site
construction workers during development of the Site are above the level typically considered
acceptable by regulatory agencies such as CaVEPA DTSC. The projected risks are dominated by
potential exposures resulting from the inhalation ofvapors and the ingestion ofsoil, in particular
by gasoline vapors. Appropriate measures for protection of health and safety at the Site in
general, and in particular the area in which gasoline vapors were detected at elevated
concentrations, will be.addressed by the Site Health and Safety and Risk Management Plans,
which will be prepared by the Port. Construction workers involved in the duration of the Site
development should undertake all activities in accordance with the Site-specific Health and
Safety Plan that meets the requirements of all relevant rules and regulations. Similarly, risks to
future on-Site intrusive workers who may be engaged in ongoing, albeit periodic, subsurface
repair activities are below levels that would be considered acceptable by regulatory agencies
such as CaVEPA DTSC. Accordingly, the risk assessment supports that the development of the
Site, as currently planned by the Port and with the appropriate implementation of safety
measures during construction, will result in a Site that is safe and appropriate for the intended
commerciaVindustrial use.
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TABLE 3-1: BASELINE EXPOSURE ASSUMPTIONS
Future Port ofOaklsnd Field Support Services Complex
2225 and 22?7 Seventh Street
Oakland, Califordia

Notes:
r Recommended breathing rates for adults (20 m3/day) (CallEPA 1992; CaIEPA 1994).
b A soil-to-air transler coeflicient is calculated by assuming an airbome dust level of 50pg/m 3 for commercial workers, which corresponds

to theNational AmbientAir Quality Standard (CaVEPA 1994), For construction and intrusive workers, corr€sponds to a level of500 pglmr.
c Conesponds to the area of exposed skjn in each respective population. For commercial worke.s, corresponds to head, hands,

forearms and lower legs (CayEPA 2000). For construction and inlrusive workerc, corresponds to head, hands, and forearms.
d Soil adherence factors recommended by Cal/EPA (2000).
'Ingestion rate for commercial workers as r€commended by Cal/EPA (1992). A soil ingestion rate 0f480 mg/day is usql for

intrusive and outdoor work€rs (USEPA 199?).

Soorcesi

Califomia Environmental Protection Agency (Cal/EPA). 1994. Prclininary Endaneerment Assessnent Guidance

Manual. Depaftlr.ent of Toxic Substanc€s Control (DTSC). January.

Califomia Environmenial Protection Agency (CallEPA). 2000. Drafi: GLidohceJot the Der dl Etposure Path\4qJ.

Memorandum lrom Depanment ofToxic Subshnces Contrcl (DTSC). January 7.

Califomia Environmental Protection Agency (CayEPA).1992. Supplenentnl Guidahcehr Hunan Health
Multimedia Risk Assessment ofHazaftlour Waste Sites and Pemitkd Faciliries. Sacramento, CA. July.

EPA. 1997. yolume l-Gekeru[ Frctors, Exposure Factors Hdndbark Washington, D.C. August.

Prremeter Symbol

Saenarlo

Units
Development Phrse Future LNnd Use

Otr-Slte
Cotrstruction

On-Slre
Commercial

workers

Oo-Site Iotruslve
Work€rs

Inhalation of Soil Partlculates

Breathing Rate '

Transfer Coeflicient b

Dermal Contrct with soil

Surface Area "

Adherence Factor a

Absorption Factor-PAHs
Absorption Factor-Metals

Absorption Factor-Arsenic

Absorption Factor-Cadmium

Absorption Factor-Organics
Conversion Factor

Dermal Cotrtrct with Groundwater

Surface Area'

Chemical Specifi c Dermal Permeablility Coeffi cient

BR
TFp

SA

AF

ABS-PAH
ABS-Met

ABS-As

ABS.Cd

ABS-Org
CF

SA

Kp

IR

CF

BR

EF

ED

BW

ATc

ATnc

20
5.0E-07

3300
0.2

20
5_0E-08

5700
0.07

20
5.0E-07

3300
0.2

^'la"y.
(ms/m )/(mg^{e)

cnf/day

' .
unLltess

unitless

unitless

unitless

Kgmg

cmt/day

Ucrnt

Ing/day

ke/.ng

-'ia"y

hrYday
oaytyr

yr

kg
day

day

S€e Chemical Properties Table (Table 5-l)

t.0E-06

3,300

l.0E-06

NA

l.0E-06

3300
See Chemical Properties Table (Table 5-l)

Conversion Factor

Ing€stion ofSoil

Ingestion Rate'

Conversion Factor

Inhrlation ofVapors

Breathing Rate a

Population-Specilic Intrke Parameters

Exposur€ Time

Exposure Fr€quency

Exposure Duration

Body Weight

AvercBing Time-Carcino gens

Averaging Time-Noncarcinogens

l .0E-03

480
l.0E-06

20

8
r20

I

70
25,550

NA

50
l.0E-06

20

8
250
25
'70

25550
9,125

l.0E-03

480
r.0E-06

z0

I
2

25
'to

25550
9,t25
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TABLE 3.2: SITE DEVELOPMENT EXPOSURE ASSI,MPTIONS

Future Port of Oakland Field Support Services Complex

2225 xnd 2277 Seventh Street
Oakland, California

Notes:

NA = Not applicable, incomplete exposure pathway.

" Reconunended breathing rates for adults (20 mr/day) (Cal/E PA t992; Cal/EPA 1994).

Sourcesl

Califomia Environmental Protection Agency (Cal/EPA). 1994. Preliminary End.tngerme l Assessment Guidance

Manual. Dewtment of Toxic Substances Control (DTSC). January.

Califomia Environmental Protection Agency (Cal/EPA). 2000. Draft: Guidance for the Dermal Exposure Pathway.

Memorandum from Depanm€nt ofToxic Substances Control (DTSC). January 7.

Parameter Symbol

Scenario

Utrits
Future Land Use

On-Site Commerlcal
Workers

Inhalatior ofVapors

Breathing Rate '

Population-Specilic Itrtake Parrmeters

Exposure Time

Exposure Frequency

Exposure Duration

Body weight

Averaging Time-Carcinogens

Averaging Time-Noncarcinogens

Bxposur€ Duration

BR

EF

ED

BW

ATc

ATnc

ED

20

8
250
25
70

25550
9,125

788,760,000

#lday

hrVday

day/yr

yr

kg

day

day

s

llPortolDakland\7thSt\HHRA\e&j-PortTthSr conkols Page I of I IRIS EN!'IRONMENTAL



TABLE 4-l: Summary of Cbemicals Included in the Risk Assessment
Future Port of Oakland Field Support Services Complex
2225 and2277 Seventh Street
Oakland, California

Sample
Matrix Chemical

On-Site
Detection Frequency
(Detectiom/Samples

Analyzed)

Range ofOn-Site

Concentrations'
(mg/kg for soil;

groundwater; mgll
for soil gas)

95% UCL ofOn-Site

Concentrations 
b

(mg,&g for soili mg,4-
for groundwater; mg/L

for soil gas)

LBNL 1995
Background

Concentsations "
(msfte)

Included in
Risk

Assessment d

Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soi l
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soi l
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil

l"il
JOrl

l.il
50ll
Soil

LSoil
l ^ . .

P'll
P"ll
P'l
lsorL
lSoil

Volatil€ Organic Compounds
1, 1, 1,2-Tetrachloroethane
l,l,l-Trichloroethane
I , 1 ,2,2-TetEchloroethane
1 , I ,2-Trichloroethane
I , I -Dichloroethane

I , I -Dichloroethene

l,l-Dichloropropene
1,2,3-Trichlorobenzene
1,2,4-Trichlorobenzene
1,2,4-Trimethylbenzene
1,2-Dibromo-3-chlotopropane
I ,2-Dibromoethane
I ,2-Dichlorobenzene
1,2-DichloroethaDe
I ,2-Dichloropropane
1,3,5-Trimethylbenzene
I ,3 -Dichlorobenzene

I ,3 -Dichloropropane

1,4-Dichlorobenzene
2,2-Dichloropropane
2-Butaflone(MEK)
2-Chloroethylvinyl ether
2-Chlorotoluefle
2-Hexanone
4-Chlorotoluene
4-Methyl-2-penlanone (MIBK)
Acetone
Benzene
Bromoberuene
Bromochloromethane
Bromodichloromethane
Bromofolm
Bromomeihane
Ca$on disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane

lChloroform
lChloromethane

lcis- 
1.2-Dichloroethene

lcrs-l.J-Lrcr oropropene

lDibromochloromethane
lDiblomomethane
lDichlorodifl uorcmethane

ldFlsopropyl Elher (DIPE)

lEthanol
lEthyl rert-Butyl Ether (EIBE)

lElnytLlenzene
t - , . ,
Inexacntoroouradrene
I Isopropylbenzene

0t66
0/71
0/71
o/'l1
0/7 |
l/7 r
0/66
0/66
0/66
u66
0/66
0/66
0/66
0nl
0/71
l/66
ol66
ol66
0t66
0/66
o/71
0/66
0/66
0/71
0/66
0/11
3/'11
2/lt2
0/66
0/66
0/11
0l'7 |
0t1l
0t7l
0/71
t/71
o/71
0/71
o/7 |
0/71
0/11
0/'7 |
0/66
0/66
0/23
0/23
0/23
I /T12
0/66
2166
0/'71
u7l
3/66
2/66

ND
ND
ND
ND
ND

ND - 0.008r
ND
ND
ND

ND - 0.019
ND
ND
ND
ND
ND

ND - 0.0057
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND - 0.21
ND - 0.01

ND
ND
ND
ND
ND
ND
ND

ND - 0.0078
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND - 0.0055
ND

ND - 0.098
ND

ND - 0.023
ND - 3.5
ND -  0 .17

ND
ND
ND
ND
ND

0.00217
ND
ND
ND

0.00328
ND
ND
ND
ND
ND

0.00281
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

0.0261
0.00239

ND
ND
ND
ND
ND
ND
ND

0.00216
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

0.00226
ND

0.00642
ND

0.00286
0.150

0.00912

No
No
No
No
No
Yes
No
No
No
Yes
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
Yes
Yes
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
Yes
No
Yes
No
Yes
Yes
Yes
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TABLE 4-1: Surnmary of Chemicals Included in th€ Risk Assessment
Future Port of Oakland Field Support Services Complex
2225 and 2277 Seventh Street
Oakland, California

Sample
Matrix Chemical

On-Site
Det€ction Frequency
(Detections/Samples

Analyzed)

Range ofOn-Site

Concentmtions "
(mg/kg for soil;

groundwater; mg/I-
for soil gas)

95% UCL ofOn-Site

Concentrations b

(mg,{(g for soil; mgll
for groundwater; mgA

for soil gas)

LBNL 1995
Background

Concentrations'
(ms/ks)

Included in
Rlsk

Assessmentd

Soil
Soil

Soil

Soil
Soil
Soil
Soil
Soil
Soil
Soi l
Soil
Soi l
Soil
Soil

Soil
Soil
Soil
Soi l
Soil

Soil
Soil
Soil
Soil
Soil
Soil
Soil

l"ll
5011

Soil

lsoil
lSoil
lSoil
lSoil
lSoil
lSoil
lSoil
lJo
lSoil
lsoil
lsoil
lsoil
lSoil
lSoil
lsoil
lSoil
lSoil
lSoil
lSoi l

y'olatil€ Organic Compounds (co
r-Propylbenzene
r-Isopropyltoluene
iec-Butylbenzene
ityrene
ert-Amyl Ethyl Ether (TAME)
ert-Butylbenzene
tertiary Butanot (TBA)
[ehachloroethene
loluene
xans- 1,2-Dichloroethene
rans-1,3-Dichloropropeng
frichloroethene
f richlorofl uoiomethane
Irichlorotrifl uoroethane
Vinyl acetale
Vinyl chloride
Kylene(s)

f otal Petroleum Ilydroctrrbons'
Diesel
Gasoline
Kerosene
Iet A
Motor Oil
Semi-volatile Organlc Compoun
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitroioluene
2-Chloronaphthalene
2-Chloropheool
2-Methyl-4,6-ditritrophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Nitrophenol
3,3-Dichlorobenzidine
3-Nitroaniline
4-Bromophenyl phenyl ether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl phenyl ether
4-Methylphenol
4-Nitroaniline
4-Nihophenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(alanthracene

I i66
0t66
2t66
0/71
0/2J
0/66
0/23
a1 l
7 l t12
oil l
0t7l
t/7 |
0/66
0/66
0t7 |
0/7 |
3/tt2

19/tt3
6/tlz
0/10?
0/t01
49/lO1

0/45
0/45
0/45
0/45
0/45
0145
0/45
0t45
0/45
0/45
0/45
0/45
3/45
0/45
0t45
0/45
0/45
0/45
0/45
0/45
o/45
0t45
0/45
0145
0/45
t/45
t/45
2/45
v45

nt'd)

ds

ND -  0 .17
ND

ND -  0 .12
ND
ND
ND
ND

ND -  0 .01 I
ND -  0 .018

ND
ND

ND - 0.0079
ND
ND
ND
ND

ND - 0.026

ND - 5700
ND -  310

ND
ND

ND - 3800

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

N D -  1 8
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

N D - 1 4
ND

N D - I 2
N D  . 4

0.00927
ND

0.00?55
ND
ND
ND
ND

0.00236
0.00263

ND
ND

0.00216
ND
ND
ND
ND

0.00296

186
'7.89

ND
ND
325

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
1.39
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
1.09
ND

0.9?5
0.514

Yes
No
Yes
No
No
No
No
Yer
Yes
No
No
Yes
No
No
No
No
Yes

Yes
Ycr
No
No
Y€s

No
No
No
No
No
No
No
No
No
No
No
No
Yos
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
Yes
Yes

I:\PorOakl$d\TrhStUlHR{\
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TABLE 4-l: Summary of Chemicals Included in the Risk Assessment
Future Port of Oakland Field Support Services Complex
2225 ard 2277 Seventh Street
Oakland, California

Sample
Matix Chemical

On-Site
Detection Frequency
(Detections/Sam!les

Analyzed)

Range ofOn-Site

Concentmtions "
(mg^g for soili

mgL for

Broundvrater; mg/L
for soil sas)

95% UCL ofOn-Site

Concentrations 
b

(mg,&g for soil; me/L
for goundwater; mg/L

for soil gas)

LBNL 1995
Background

Concentralions "
(melkg)

Included in
Risk

Assessmentd

loil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil

Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
5('ll

Soil
Soil

Soil

lsoil
lsoil
t ^ . .
lsorl
lSoil
t ^ . .
l lo l l

lsoil
lSoil
lsoil
lsoil
lsoil
lSoil
lsoil
lSoil
lSoil
lsoil
lsoil
lsoil

S€mi-volatile Org{nic Compounr
Benzo(a)pyrene
Benzo(b)fluolanthene
Bellzo(g,h,i)perylene
Bedzo(k)fluoranthene
BerEoic acid
Beruyl alcohol
Bis(2-chloroethoxy) methane
Bis(2-chloroethyl)ether
Bis(2-chloroisopropyl) ether
bis(2-Ethylhexyl) phthalate
Butyl benzyl phthalate
Chrysene
Dbenzo(a,h)anthracene
Dibenzofuran
Diethyl phthatate
Dimethyl phtlElate
Di-n-butyl phthalate
Di-n-octyl phthalate
Fluoranthene
Fluorene
Hexachlorobenz€ie
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Irdeno( 1,2,3-c,dhyrene
Isophorone
Naphthalene
Nitobeizene
N-Nitroso-di-n-propylamine
N-Nihosodiph€nylamire
PentachLorophe1lot
Phenanthrene
Phenol
Pyrene
Met!ls

lrum9nyA$enrc
Barium
lBeryllium
lcaarnir.rrn
lChromium
lChromium (Hexavalert)

lCobalr
lCopper
t . ,
tLeao
I
lMercurv

luotyue.nu.
lNickel
lSelenium
ll"::
I rnarnum
lVanadium
lZlnc

(cont'd)
0/45
0/45
0/45
0/45
0/45
0/45
0/45
0/45
0/45
0/45
0/45
t/45
0/45
2/45
0/45
0/45
o/45
0/45
t/45
3/45
0/45
0/4s
0/45
0/45
0/45
0/45
3t45
0t45
0/45
0/45
0r45
4/45
0/45
2/45

t7/ t07
105/107
t07/t0'7
0/lo7

t0'7/10'7
107n0'7
0/to'l

107/10'7
r07n0'7
107/l01
56/107
4/ t07

t0'7 /t07
4/t0'1
0/107
2/107

t0'7/ t07
t0'7 /10'7

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND - 2.9
ND

ND - 8.5
ND
ND
ND
ND

N D - 1 5
N D - 1 2

ND
ND
ND
ND
ND
ND

ND - 5.9
ND
ND
ND
ND

N D - 3 6
ND

N D - 1 5

N D - 2 2
ND - 880
2 -  1 8 0

ND
0.55 - 14
1.2  -  50

ND
2.3 - t4
2.5 - 380
l . l  -  680

ND - 0.58
N D . 2
t.3 - 220
ND - 2.5

ND
ND - 1.2
8-1  -  84
7.1 - 600

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

0.456
ND

0.770
ND
ND
ND
ND
1 . 1 5

0.991
ND
ND
ND
ND
ND
ND

0.633
ND
ND
ND
ND
2.M
ND
l . l 5

2.32
41.9
60.'7
ND

25.0
NT)

47.'7
5'7.4
0 . 1 1 9
0.568
32.0
1.09
ND

0.526
2',1.4
63.6

3
7.3
t41
0.5
0.5
55

l 1

l4
0.2
55
64
2

0.6

54
60

No
No
No
No
No
No
No
No
No
No
No
Yes
No
Yes
No
No
No
No
Yei
Yes
No
No
No
No
No
No
Yei
No
No
No
No
Yes
No
Yes

No
Yes
No
No
Yes
No
No
No
Y€s
Yes

No
No
No
No
No
No
No
Yes

I:\Ponoeuaod\Tlhst\l|HFA\
e&iPort?rhs+aselhe
ND - Chenicrl nor det€cted. Pag€ 3 of I IRIS EN\'IRONMENTAL



TABLE 4-1: Summary of Chemicals Included itr the Risk Assessment
Future Port of Oakland Field Support Services Complex
2225 and 2277 Seventh Street
Oaklatrd, Calilomia

Sample
Matnx Chemical

On-Site
Detection Fr€que[cy
(Detectiom/Samples

Analyzed)

Range ofOn-Site

Concentmtionsu
(mg/kg for soil;

mg/L for
groundwater; mg/L

for soil gas)

95% UCL ofOn-Site

Concentrationsb
(mg/kg for soil; mg/L
for goundwaler; mg/L

for soil eas)

LBNL I995
Background

Concentrations "
(mg&e)

Included in
Rrsk

Assessmentd

Watea
Water
Water
Water
Water
Water

Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water

Wate!
Waler
Water
Water

Wat€r
Water
Watea
Water
Water
Water

Water
waler

lWater
Water
Water
Water
Water
water
Water
Water
Water
Water
watet

lWater

l-Yater
1y.""'
Ly,"n'
lwater
lWater
lWater

Volatile Organic Compounds
Carbon tetrachloride
Ethanol

Chloroform
Benzene
l, l,l-Trichloroethane
Bromomethane
Chlorom€thalle
Dibromomethane
Bromochloromethane
Chloroethane
Vinyt chtoride
Methylene chloride
Carbon disulfide
Bromoform
Bromodichloromethalle
I , I -Dichloroethane

I , I -Dichloroethene

Tertiary Butanol (TBA)
Trichlorofl uoromethane
Dichlorodifl uoromethane
Trichlorotrifl uoroethane
1,2-Dichloropropane
2-Butanone(MEK)
I , I ,z-Trichloroethane
Trichloroethene
I , I ,2,2-Tehachloroethaie
1,2,3-Trichlorobenzene
Hexachlorobutadiene
Naphthalene
2-Chlorotoluene
I ,2-Dichlorobenzene
1,2,4-Trimethylbenz€ne
1,z-Dibromo-3-chloropropane
tert-Butylbenzene
Isopropylberuene
p-Isopropyltoluene
Ethylbenzene

n-Propylbenzene
n-Butylbenzene
4-Chlorotoluene
1,4-Dichlorobenzene
1.2-Dibromoerhane
l. l-urcntoroelnane
Vinyl acetate
4-Methyl-2-pentanone (MIBK)
diJsopropylEther (DIPE)
t.JtJ- I  nmetnytbenzene
Btomobenzene
Toluene

lChlorobenzene
l2-Chloroethvlvinvl ether

0/37
0/ 18
0/31
0/37
6t37
0/3'7
0/11
0/31
0/21
0t2l
ll37
1R'l
0/37
0/37
0/37
o/3'1
3/37
l/37
0/18
0/21
0lzl
0/21
2/37
0/37
0/3'7
5/11
0/3'l
0t2l
0/21
9Dl
0nl
0tzl
3tzl
0/21
o/21
5/Zl
0/21
4t31
0t37
4l2l
4/21
0/21
0lzl
0/21
t/31
0/3'l
0/3'7
l /18
t/21
0/21
t/3'7
o/37
0/21

ND
ND
ND
ND

ND - 0.078
ND
ND
ND
ND
ND

ND - 0.011
ND -  0 .18

ND
ND
ND
ND

ND - 0.0097
ND - 0.00097

ND
ND
ND
ND

ND - 0.2
ND
ND

ND - 0.029
ND
ND
ND

ND - 0.35
ND
ND

ND - 0.0s
ND
ND

ND - 0.022
ND

ND - 0.046
ND

ND - 0.029
ND - 0.019

ND
ND
ND

ND -  0 .01 I
ND
ND

ND - 0.0026
ND - 0.002

ND
ND - 0.0012

ND
ND

ND
ND
ND
ND

0.00896
ND
ND
ND
ND
ND

0.00284
0.0152

ND
ND
ND
ND

0.00r72
0.00t32

ND
ND
ND
ND

0.01?0
ND
ND

0.00343
ND
ND
ND

0 . 1  1 7
ND
ND

0.00?50
ND
ND

0.00608
ND

0.00565
ND

0.00946
0.00652

ND
ND
ND

0.00193
ND
ND

0.00124
0.00207

ND
0,00 t 32

ND
ND

No
No
No
No
Yes
No
No
No
No
No
Yes
Yes
No
No
No
No
Yes
Yes
No
No
No
No
Yes
No
No
Yes
No
No
No
Yes
No
No
Yei
No
No
Ycs
No
Yes
No
Yes
Yer
No
No
No
Yes
No
No
Yes
Yes
No
Yes
No
No

I :\Ponoakland\7thSI\HHRA\
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TABLE 4-1: Summary of Chemicals Included in the Risk Assessm€nt
Future Port of Oakhnd Field Support Servic€s Complex
27.25 rrrd2217 StYetrth Street
Oakland, California

Sample
Matrix

On-Site
Detection Frequency
(Detections/Samples

Analyzed)

Range of On-Site

Concentrations '

(mg/kg for soil;
mg/T- for

groundwater; mg/l
for soil gas)

95% UCL ofOn-Site

Concentrationsb
(mg/kg for soil; mgll-
for groundwater; mg/L

for soil sas)

LBNL 1995
Background

Concenttations'
(ms4(s)

lncluded in
tusk

Assessment d

Water
Water
Water
Water
Water

Water
Water
Water
Water
Water
9Jater
Water
Water
Water
Water
Water
Water

Watea
Water
Water
Water
Water

Water
Wdter
Water
Water
Water
Water
Water

iWater
[Wat€r
[water
lWat€r
lwater
lwater
Lwater
lwater
[Water
lWater
lWater
I

lwater
lwarer
lWarer
lwater
lwater
lWater
lWater
lWater
lwater

Volatile Organi. Compounds (cf
1,2,4-Trichlorobenzene
Dibromochloromethane
Tetrachloroethene
sec-Butylbenzene
1,3-Dichloropropane
cis- t,2-Dichloroethene
hans- 1,2-Dichloroethene
1,3-Dichlorobenzene
I , l -Dichloropropene

2-Hexanone
2,z-Dichloropropane
l, l,l 2-Tetrachloroethar€
Ethyl tefi-Butyl Ether (ETBE)
tert-Amyl Ethyl Ether (TAME)
Xylene(s)
MTBE
cis-1,3-Dichloropropene
tr"ans- t ,3 -Dichloropropene

Total Petroleum Hydrocerbons'
Gasoline
Diesel
Kerosene
Jet A
Motor Oil
Semi-volatile Organic Compoun
Benzo(a)pyrene
2,4-Dinifopherc1
Dibenzo(a,h)anlhracene
Benzo(a)anthracene
.l-Chloio-3-methylphenol

Benzoic acid
Hexachloroethane
Hexachlorocyclopentadiene
llsoohorone
l^q,oinaphthene
t - . . . .
lulemyr pnmalare

lD-n-butylphthalate
t" ' ' -- ' - ' "-- '
lButyl benzyl phthalate

lN-Nitrosodiphenylamine
lFluorene
lHexachlorobutadiene
lPentachlorophenol
12,4,6-Trichlorophenol
l2-Nitroaniline
l2-Nitrophenol
lNaphthalene
I2-Methylnaphthalene
l2-Chloronaphthatene
t -  -  _ .  . ,  - .  . . ,
I J. J-r4CruOrOOellzrOlne

l2-Methylphenol
| 1,2-Dichlorobenzene
l2-ChloroDhenol

nt 'd)

I orzr
I ont
I u31
I s/21
I 0/21
| 8t11

I i\'l
| 0t2r
I o/21
| 0/3'7

| 0/21
| 0/21

I  o/18
!  0 /18

I zrzt
I z/3'7
| 0/37
| 0/37

I I l/36
I t6/33

| 0i31
| 0/31
| 7/3r
ds

| 0/r3
I  0/13
10 i13
| 0/t 3

I  0 /13

| 0/r3

| 0/13

I 0/13

I 0/13
| 0/13

| 0/13

|  0 3

| 6n3

| 0/13

l:,ll
I  o l :
I  o i r :

I Sitl
I oir:
|  5 /13

| 6^3

|  0 /13

|  0 /13

| 0/13

| 0/13
| 0/t 3

ND
ND

ND -  0 .013
ND - 0.015

ND
ND - 0.65
ND -  0 .13

ND
ND
ND
ND
ND
ND
ND

ND -  0 .011
ND - 0.13

ND
ND

ND - 4.6
ND - 600

ND
ND

ND -  7 ,1

ND
ND
ND

,ND
ND
ND
ND
ND
ND
ND
ND
ND

ND -  0 ,18
ND
ND

ND - 0.081
ND
ND
ND
ND
ND

ND - 0.39
ND - 0.76

ND
ND
ND
ND
ND

ND
ND

0.00191
0,00626

ND
0.0626
0.0108

ND
ND
ND
ND
ND
ND
ND

0.00296
o.ot14

ND
ND

0.6t' l
66.9
ND
ND
5.70

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

0,0856
ND
ND

0.0394
ND
ND
ND
ND
ND

0. r67
0.335
ND
ND
ND
ND
ND

No
No
Yes
Yes
No
Yes
Yes
No
No
No
No
No
No
No
Yes
Yes
No
No

Yes
Y€s
No
No
Yes

No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
Yes
No
No
No
No
No
Yes
Yes
No
No
No
No
No

I :\Porroaklmdvfi SNTHRA\
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TABLE 4-1: Summary of Chemicals Itrcluded itr the Risk Assessment
Future Port of Oakland F'ield Support Services Complex
2225 and 2277 Seventh Street
Oakland, California

Sample
Matrix Chemical

On-Site
Detection Frequency
(Detections/Samples

Analyzed)

Range ofOn-Site

Concentrations"
(mg/kg for soil;

mgi'I- for
goundwater; mg/L

for soil gas)

95% UCL ofOn-Site

Concentrationsb
(m9,4(g for soil; mg,/L
for groundwater; mg/L

lor soil eas)

LBNL I995
Background

Conce[trations "
(mcn(s)

lncluded in
Risk

Assessmentd

Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Wate.

Hater
Llarerw ater
Water

lWater
lWater
lWater
lvv arer

lWater
lwater
lwatei
lWater
lWater
I
I
lA'r
lAir
lAir
lAir
lAn
lAir
lAir
lAir
lAir
lAl'
lArr
t a  i rr  " '
lAi
lAl'
lAlr

Semi.volatile Orgrnic Compounl
2,4,5.Trichlorophenol
Nitrobenzene
3-Nitroaniline
4-Nitroaniline
4-Nitrophenol
Benzylalcohol
4-Bromophenyl phenyl ether
2,4-Dimedrylphenol
4-Methylphenol
1,4-Dichlorobenzene
4-Chloroaniline
Phenol
Bis(2-chloroethyl)ether
Bis(2-chloroethoxy) methane
bis(2-Ethylhexyl) phthalate
Di-n-octyl phftatate
Hexachlorobenzene
AnthBcene
1,2,4-Trichloiobenzene
2,4-Dichlorophenol
2,4-Dinitrotoluene
Pyrene
Dimethyl phthalate
Dibenzofuran
Benzo(g,h,i)perylene
Indeno( 1,2,3-c,d)pyrene
B€nzo(b)fluoranthene
Fluoranthene
Benzo(k)fluoraothene
Acenaphthylene
Chrysere
2-Meft yl-4,6-dinihophenol
1,3-Dichloroberuene
2,6-Dinihotoluene
N-Nitroso-di-n-propylamine
4-Chlorophenyl phenyl ether
Bis(2-chloroisoFopyl) ether

lVolrt l le Organic Compounds
lEthvlbenzene
lstv,"n"
lcis- 1,3-Dichloropropene

t,3-DichloroFropene

1,4-Dichlorobenzene
1,2-Dibromoethane
1,2-Dichloroethane

acetale

2-pentanone (MIBK)
1,3,5-Trimethylbenzene

ls (cont'd)
0/13
0/ l3

I  0 /13
0/  l3
0/ l3

I  0 /13

I o/13
|  0 / l l

| 31ll
I on:
| 0/r3
I olr
| o/rf
I onr
| 0/13

I on:
| 0n3

I or r:
|  0 / l l

I o^:
I 0/13

|  0 /13

I  r i l 3

| 0/13

|  0 /13

| 0i 13
I o/13

I onr
I o/13
I o/13
| 0/13

I o/11
| 0/r3
I o/13
I on3
I 0/l l

2/23
0/23
0/23
0tz3
l/23
0/23
0/23
0/23
0/23
0123
Dl23
0123
0/23
0/23
t/23

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND - 0.0046
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND - 0.0071
ND
ND
ND

ND - 0.0021
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND - 0.00054

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

0.00609
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

0.00152
ND
ND
ND

0-000844
ND
ND
ND
ND
ND
ND
ND
ND
ND

0.000383

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No

Yes
No
No
No

No
No
No
No
No
No
No
No
No
Yes

I:Vo.toakland\7tbSt\HHB-4\
€&j-PonTthSt_baselne
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TABLE 4-1: Summary of Chemicals Included in the Risk Assessment
Future Port ofOakland Field Support Services Complex
2225 and 2277 Seventh Street
Oakland, California

Sample
Matrix Chemical

On-Site
Detection Frequency
(Detections/Samplgs

Analyzed)

Range ofOn-Site

Concentmtions"
(mg,kg for soil;

mg/L for
grouodwater; mg/L

for soil gas)

95% UCL ofOn-Site

Concenkationsb
(mglkg for soil; mg/L
for groundwater; mg,/L

for soil gas)

LBNL I995
Background

Concentrations!
(ms^(s)

lncluded in
Risk

Assessment d

{ir

Air

Air
Air
Air
Air
Air
Air
Air
Air
Aif

Air

Air

Air

Air
Air

Arr
Air

nl'
nl'
il'
ni'^1'
i1'Al.

i1'
A].

i1'^l'
^1t
il'
l^:'
lll'
li:'
l^l'
l^l'
lol'
lArr
lAi,
lAl'
lAlr

Volrtile Organic Compounds (co
Chlorobenzene
2-Chloroethylviryl ether
1,2,4-Trichlorobenzene
Dibromochloromethane
Tetlachloroeth€ne
Xylene(s)
sec-Butylbenzene
1,3-Dichloropropane
cis- 1,2-Dichloroethene
trans- 1,2-Dichloroethene
MTBE
I ,3 -Dichloroberrzene

Carbon tetrachlodde
I , I -Dichloropropene
2-Hcxanone
2z-Dichloropropane
1, l, 1,2-Tehachloroethane
Acetone
Chloroform
Benzene
1, 1, l -Trichloroethane

Bromomethane
Chloromethane
Dibromomethane
Bromochloromethane
Chloroethane
Vinyl chloride
Methylene chloride
Carbon disulfide
Bromoform
Bromodichloromethane
I ,l -Dichloroethane

I , I -Dichloroethene

Trichlorofl uoromethane
Drcnlorool uoromemane
Trichlorotrifl uoroethane
1 ,2-Dichloropropane
2-Butanooe(MEK)
I , I ,2-Trichloroethane
Trichloroethene

I l, 1,2,2-Tetrachloroethane

| 1,2,3-Trichlorobenzene
lHexachlorobutadiene

aphthalene
-Chlorotoluene

1,2-Dichlorobenzene
1,2,4-Trirnethylbenzene
1,2-Dibromo-3-chloroptopane

nt'd)
I orzt
I orzt
| 0/23

| 0t23

| 0/23

| 3/23

I r23
| 0/23
lnz
I orzz
I uzs
| 0/23

I orzz
| 0/23

| 0/23

I rt23
| 0/23

I o/23
I ot23
| 7/23

| 0/23

I o/23
I ot23
| 0t23

| 0/21

I on3
| 2n3

| 0/23

I 0123

| 0t23

| 0/23
I o/23

I orzz
I t/23
| 0/23
I t/23
I o/21
I o/23
I o/23
I t/23
I ot23
I o/23
I o/23
I o/23
I ot23
I o/23
I u23
I o/23
I o/23
I l i2l
| 0/21

ND
ND
ND
ND
ND

ND -  0 .014
ND - 0.0012

ND
ND - 0.0014

ND
ND - 0.021

ND
ND
ND
ND
ND
ND
ND
ND

ND -  0 .17
ND
ND
ND
ND
ND
ND

ND - 0.0073
ND
ND
ND
ND
ND
ND

ND - 0.0014
ND

ND - 0.0021
ND
ND
ND

ND - 0.0016
ND
ND
ND
ND
ND
ND

ND - 0.00057
ND
ND

ND - 0.0022
ND

ND
ND
ND
ND
ND

0.00215
0_000??3

ND
0.000454

ND
0.00528

ND
ND
ND
ND
ND
ND
ND
ND

0.0209
ND
ND
ND
ND
ND
ND

0.00137
ND
ND
ND
ND
ND
ND

0_000787
ND

0.000844
ND
ND
ND

0.0004?5
ND
ND
ND
ND
ND
ND

0.000400
ND
ND

0.000538
ND

No
No
No
No
No
Yef
Yes
No
Yes
No
Yes
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
Yes
No
No
No
No
No
No
Yes
No
Yes
No
No
No
Yes
No
No
No
No
No
No
Yes
No
No
Y€s
No

I;\Poroaklaid\7thst\HHRA\
e&iPo ?|hst bls€lire
ND - Chcmical trot d.tectcd. Page 7 of8 TRIS ENVIRONMENTAL



TABLE 4-1: Summary of Chemicals Included in the Risk Assessment
Future Port ofOakland Field Support Services Complex
2225 md 2277 Seventh Street
Oakland, California

Notes:
n The range ofconcentralions ofall on-site samples (at all depths) collected during the March 2002 Phase II ESA by lris Environmental.
b Corresponds to the 95% Upper Confrdence Level (UCL) ofthe arithmetic mean calculated by assuming that ch€micals reported as non-detect (ND) are

present at ooe-halfthe analytical detection limit as recommended by the USEPA (1989). Field duplicate samples were considered for quality assurance
purposes only, and arc not inoluded in the calculations-

'SeeSection4-0ofthereportandTable4-2, As listed in Lawrence Berkeley NationaL Laboratory (LBNL) Environmental Restoration Prograrl Universi
of Califomia, Berkeley. 1995, Protocol Ior Determining Backgrcund Concentrations of Metals in Soil at Lawrence Berkelel National Labordtory .
Berkeley, califomia. August.

d Chemicals were included in the risk assessment if they were detected, with the e,cception ofmetals. Only metals deetected in soil above
background conc€ntrations wer€ included in the dsk assessment. If the 95% UCL is greater than the maximum detected concentratio[
the ma,\imum detected concentration is used for screeniog purposes.

o T?H evaluated usine detected individual related constituents.

Sample
Matrix

On-Site
Detection Frequency
(Detections/Samples

Aaalyzed)

Range ofOn-Site

Concentrations "
(mg^g for soil;

nglL fot
groundwater; mg/L

for soil gas)

95%UCL olOn-Site

Concentrations b

(mg/kg for soil; mg/L
for grou[dwater; mg/L

for soil gas)

LBNL 1995
Back$ound

Concentralions'
(Ir'sks)

Included in
Risk

Assessmentd

Air
Methane
I?H-Gasoline

2t/21
l5D3

ND - 520.10?9
ND - I  14.1

2 1 8
14.3

Yes
Yes

llPortorklandvthSt[IHBA\
e&IPort?ths+as€lnc
ND = Ch€nical not det€ct€d. Page 8 of8 IRIS ENVIRONMENTAL



TABLE 4-2: COMPARISON OF DETECTION LEVELS OF METALS IN SOIL TO BACKCROUND CONCENTR{TIONS
Fulur€ Port ofOrkland Field S€rvices ComDlex
2225 rrd 2277 S€venth Street
Orkhnd, Caliaornie

Raferencesi
Iris Environrnentrl. 2U)2. Ph6e II Entio^hentdl Site .llsesshent, Futte Pod FieA Suppoft Senicd Conpla, 2225

& 2277 Seeenth Sreet, Pott oJ Oakldnd, Odkldnd, Colifornia . Oaklan4 Califonia. Ju€ I | .

rnwrEnce Berkeley Nationtl LaboEtory (IBNL) Enviutrne al Restor.tioo Protram, Univenity ofcalifoEi., Be.keley-

1995. Ptotocol for Detemiiing Backyound Concentratiohs ofMetals i, SoiI a! Lo\|rence Be*elel Ndtional

Iabontory. Bed<eley, Califomia. Au$st. ++This document incon€ctly pr€sents ib own sbtistical

evaluation. The 95% UCL (upper coofidence tinit) of the rn€sn pnsenied as b&ksroMd &t w.s elculated o3ing the

rn€ar snd stardard d€viatior presen|€d by LBNL in rhe docun€n! howev€r, md pres€nted along with LBNL'S 95%

UTL (upper tolennce linir).

!sE!r
I Corr€spondg to the 95% Upper Confidence Level (UCL) of the arithmetic m€an calculated by assuming that

chemicals r€ported as non-detect (ND) are present at one-halfthe analrtical detection limit as recommended by

the USEPA (t989). Field duplicate samples were considered for quality assurance purposes only, and are not

included in the calculations.
-- = No data available.
NA = Not applicable.
ND = Not detected.

Chemical

colluvlum & Flll Background
(LBNL, r995)

Phese II ESA
(lris Environmental,

?002) 959/. UCL Within
Backgroudd?

95% UCL Conceitration
(in ppm tng.&gl)

95% UTL Concentsation
(in ppm tms/ksl)

95% UCL Concentration
(-g/te)'

Barium
Beryllium
Cadrnium
Chromium
Chromium (Hexavaleno
Cobalt
Copper
Lead
Mercury
Molybdenum
Nickel
S€lenium
Silver
Thallium
Vanadium
zinc

J .0

t47

, ;

l 4
0.2

64
2.O
0.6
n

60

14.0
359
0.9
1 .5
9 l

22
60
t 5
0.3

120
5.6
t . 7
43
78
92

2.32
41 ,9
60.7
ND
2,45
25.0
ND
6-58
47.1
57.4

0 . 1 1 9
25.0
32.0
1.09
ND

0,526
27.4
63.6

Ye6
No
NA
NA
No

NA
NA
No
No
Yes
NA
Yes
Yes
NA
Yes
NA
No

l:UonOaklud\?thst\HHRA\Tbl 42_Comp.risonBactBbundMeul!_'$ PrBe I of I IRIS ENVIRONMENTAL
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TABLE 5-2: SITE-SPECIFIC PROPERTIES
Future Port ofOakland Field Support Services Complex
2225 and 2277 Seventh Street
Oakland, Califoruia

Notes:
SC = Sendy clay.
NA = Not applicable.
1- USEPA. 1997. User's Guidefor the Johnson and Ettihger (1991) Model For Subsurface f/apor Intrusion Into Buildings.

Office ofEmergency and Remedial Response. Washington, D.C., September,
2. Site-Specific Value.
3. Little et al. 1992. Transport ofSubsudace Contaminanls into Buildings. Environ. Sci. Technol., Vol. 26, No. I I
4. Site-speDific value for Berths 23 ald 24. Treadwell & Rotlo Environmental and Geotechnical Consultants. 2002, Retised

Human Heabh Risk Assessmeht dnd Methane Hazard Evaluation, Former Mobil Bulk Fuel TerminaL Porl ofOakldnd
Betlhs 23 ahd 24, Oakland, California- October 7.

Parameter Symbol Commercial I Outdoors UDits I Source

Soil Parameters

Average soiVgroundwaler temperuture

Depth below grade to top of contami[ation

Thickness of soil stratum A

Depth below grade to bonom ofcontamination

Depth to groundwater

Soil stratum A SCS soil type

Stratum A soil dry bulk density

Straom A soilrotal porosity

Skatum A soil water-Iilled porosity

Stratum A soil organic carbon ftaction

G rouhdwate r P arameters

Depth below grade to water table

Thickness of soil shatum A
SCS soil typ€ direcaly above water table

Buildi g Paramelers

Depth below grade to bottom ofenclosed space floor

Enclosed space floor thickness

Soil-bldg. pressure differential

Baseline methane pressure differential

Methane pressure dilferential with engineering conhols

Enclosed space floor length

Enclosed spac€ floor width

Enclosql s?ace height

Floor-wall seam crack width

lndoor air €xchange rate

Area of Building Over Plume

I re\cn farame,ers
Depth ofTrench

I Width of Trench
l , ^ - .
lr-engm or rrcncn

I Default Suface wind Speed
I r,.,'"r' fa"t.,.

n

9*A

T5

L1

hA

Lb

Ls*

Lw"r

L!

DP

BMuo

Moo*

LB

HB

ER

D

L

46
l l

2t3
213

SC

1.70

0.36

0-  l4

0.002

2r3
213
sc

t )

l )

40
15000

0
22860
2134
488
0.10
0.80
100%

NA
NA
NA
NA
NA

t )

?59
259

t.'t0
0.36
0.14

0.002

259
259
sc

L )

l 5
40

15000
0

22860
zt34
488
0.20
0.80
100%

r00
150
400
2,25
0.1

cm

cm

cm

cm

, 3gam

cmt/cm

cm'/cm

cm

cm

cm

cm

g/cm-s2
g/cm-s!

g/cm-sl

cm

cm

cm

cm

l/hr

cm

cm

cm

m/s

I

Conseftative Estimate

Crnsewative Estimate

Consewative Estimate

Conservative Estimate

Conservative Estimate

4

+
4

4

Conservative Estimate

Conservative Estimate
4

Default from I

Default from I

Delault from 1

Default from 3

Engineering judgement

Site-specific

S ite-specific

Default from I

Default from I

Default from I

Default from I

Engineering judgement

Engineering judgement

Engineering j udgeme[t

Engineering judgernent

Ensineerine iudsement

t:\Potumakhnd\?rhSI\HHRAE&j.PonTrhSr basehn€ Page ) of 1 IRIS ENVIR0NMENTAL



TABLE 5-3: BASELINE AMBIENT AIR CONCENTRATIONS
Future Port ofOakland Field Support Services Complex
2225 and 2277 Seveoth Sfteet
Oaklmd, California

Chemicel

Resultitrg from Soil Cas (mg/rrl) Resulting from Soil (mg/Itl) Resulting from Groundwater (mglnf)

DeveloDment Future L{nd Use Oeveloprnent Future Lrnd Use Dev€lopment Futur€ Land Use

Or-Site
Construction

Workers

Otr-Slte
Commerci|l

Workers

On-Site
lotrusive

On-Site
Construction

On-Site
Commercltl

On-Site
Intruslve

Otr-Site
ConstructioI

Work€rs

On-Site
Commerchl

Workers

O'r-Sit€
Intrusive
Workers

Volatile Organic

I , l -Dichloroethane

I, l -Dichloroethylene

1,2,4-Trimethylbenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene

Benzene
Chlombenzene
Chloro€thane
;is- 1,2-Dichloroethylene
Di-isopropyl ether
Ethylbenzene
Freon t 13
Isopropylbenzene (Cumene)

Methane
Methyl tcrt-butyl ether
NaphthaleDe
n-ButylbenzeDe
N-propylberlzene
sec-Butylbenzene
Tetrrchloroethylene
Toluene
trans- 1,2-Dichloroethylene
Trichloro€thylene
Trichlorof luoromettnne
Vinyl chloride (chloroethene)

Xylenes

Feml-Voletlle Comtrnunds

12-methylnaphlhalene
lAcenaphthene
r -^ --'- '
Penz(a)anthncene
lchrysene
t ^ . .
lurDenmruran
lFluoranrhene

lNaphthalene
lPhenanthrene
t-

lPeft oleum Hydrocarbons

Ittu-ueset.
ITPH-casoline

NA
NA

L l9E-05
NA
NA
NA
NA

l-t3E-05
NA
NA

?.098-07
NA

6.45E{6
t.31E4'1
8.31848
3.23E42
3.708-05

NA
NA

7.64E-06
4.20E-06

NA
1.04E-06

NA
'7.79E-07

1.908-07
3.98E-07
3.53E-06

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
2.84E{l

NA
NA
NA
NA
NA
NA
NA

NA NA
NA

t.70E-06 4.78E41
NA NA
NA NA
NA NA
NA NA

8.87E45 1.25E-06
NA NA
NA NA

1.93E46 2.83L08
NA NA

6.458-06 2.58E-07
4.09E-0? 5.48E-09
2.488-0'7 3.32E-09
9.64E02 1.29E-03
2.24F.05 1.48E-06

NA NA
NA NA

3.588-06 3,06847
3.288-06 1.68E{7

NA NA
1.62E46 4.18E-08

NA NA
2.O2E-06 3.128-08
5.66E-07 

'7.s9E 09
1.198-06 l .s9E-08
9.128-06 t.41E-07

NA NA
6.078-02 L13E+00

NA
NA

NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA

NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA

NA

NA
NA
NA
NA
NA
NA
NA

NA
2.42E-06
3.66E-06

NA
NA

3,14E-06
2.94E-05
2.61E-06
2.4t8-O6

NA
NA
NA

2.52E-06
NA

7-l6E-06
NA

3.198-06
1.67E-04
1.04E-05
1.03E-05
8,438-06
2.638-06
2.948-06

NA
2.41E-06

NA
NA

3.30E,06

l-55E-03
1,22E43

NA
NA
NA
NA
NA
NA

'|.o6E-04

NA
NA

2.08E-01
8.81E-01

NA
NA
NA
NA
NA
NA
NA

NA NA
'7.21E-06 9.69E-08
5.20E-07 1.46E-.07

NA NA
NA NA

2,568-06 1.25E-07
1.45E46 1.178-06
7.55E-'06 1.07E-07
1.80E-06 9.648-08

NA NA
NA NA
NA NA

2.52E-06 l.0lE-07
NA NA

?.14E-05 2.878-0'7
NA NA

1.93E-06 1.28E-0'7
1,83E 06 6.70806
4.40E 06 4.16E-01
4.85E-06 4.14E-0'7
6.58E-06 3.31E-0'7
'7.86E.06 1.058-07
4.5?E-06 1.178-0?

NA NA
6.24E-06 9.64E-08

NA NA
NA NA

8,54E-06 r.32E41

2.47E-05 6.21E-05
1.038-06 4.878-0s

NA NA
NA NA
NA NA
NA NA
NA NA
NA NA

1_t3F-O6 2.83E-05
NA NA
NA NA

5.138-05 8.30E-03
1.88E-05 3.52E-04

NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA

1.84E-05
1.078-04
2.56E-O4
7.09E-06
1.78E-04
9.248-05

NA
1.9rE{4

NA
1.87E-04
9.99E-04
1.69E45
1.53E-04

NA
4.17E42

NA
4.1lE-05
1.66E-04
5.12E-04
5.95E-04
7.01E-04
1.25E-04
2.888-05
4-r1E-04
t.32E-O4

1.88E-03
1.30E-04

1.04E-03
NA
NA

NA
NA
NA
NA

2.38E-04
NA
NA

1.s0E42
2.66E-03

NA
NA
NA
NA
NA
NA
NA

1.15E-06 3.84E-05
3.19846 1.07E-04
7.66E{6 7.56E-04
6.20E47 7.09E-06
1 .99E46 1 .78E-04
2.-t6E46 9.248-05

NA NA
5-71E-06 t.9l E-04

NA NA
5.59E-06 1.878-04
1.98E-05 9.99E-04
5-06E-07 1.69E-05
4_5?E-06 1.538-04

NA NA
l.3lE-03 4.37E-02

NA NA
2.45E-06 4-l1E-05
1.55E-05 l -66E-04
1.538-05 5-t2E-04
1.78E-05 5_95F04
2.t0E-05 7_0lE-04
3.73E 06 1.25E-04
8,6?E.01 2.88E-0s
1.238-05 4.1lE-04
3.96E-06 1.32E-04

NA NA
5.628-05 t.88E-03
3.89E 06 r.30E-04

3.l  lE-05 1.04E-03
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA

2.2rE-05 ?.38E-04
NA NA
NA NA

9.63E-04 1.50E-02
2.13E-04 2.66E-03

NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA

Ng!c$
NA = Not applicable
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TABLE 5-4: STTE DEVELOPMENT AMBIENT AIR CONCENTRATIONS
F[ture Port ofOakland Field Sopporl Services Compler
2225 and 2!77 Seventh Street
Oekhrd, California

Ch€mlcal

Rerultins from
Soil Gas
(mg/m)

Resrlting from
Soil

(mglml

Reiulling from
Grotrndrd{ter

('ndml

On-Sitc Commercial On-Sile CommerciNl On-Slte Commercial
Workert

Vohtile Orgaoic Compoutrds
l, I -Dichlomethane

I,l-Dichloroethylene

1,2,4-Trimethylbenzene

t ,2-Dichloroelhane
I ,2-Dichloropropane
1,3,5-Trinethylbenzene

Ben?ene

Chloroethane
cis- 1,2-Dichlo.oethylene
Di-isopmpyl ether
Ethylben?ene
Frcon I 13
Isopropylb€nzene (Cumene)

Methane
Methyl tert-butyl ether

lNalhthalene

ln-Butylbenzene
[N-nronvlbenzene
sec-Butylbenzene
T€trachloroethylene
lToiuene

Itrans- 1,2-Dichloroethylene

Itrichloroethytene
lTrichlorofl uoromethane

chloride (chloroethene)

Volstlle Compoutrds

Ilydroc*bons

anadium

NA
NA

1.57E,06
NA
NA
NA
NA

8. t3E45
NA
NA

1.76E-06
NA

5.94E-06
4.O2E-01
2.46E-O1
9.63E42
2.07E45

NA
NA

3.30E-06
3.02E-06

NA
1,50E-06

NA
1.85E-06
5.3?E47
l. l6E46
8-35E-06

NA
NA
NA
NA
NA
NA
NA

NA
NA
NA

NA
5.61E-02

NA
NA
NA
NA
NA

NA

NA
'|.23846

5.94E47
NA
NA

2.81E-06
L34E-06
7.66E-06
1.968-06

NA
NA

2-78E46
NA

2.t4E45
NA

1.85E-06
2.09E-06
5.00E-06
s.50E-06
?..r48-06
?-868{6
4.92E46

NA
6.63E-06

NA
NA

9.1lE-06

2.828-05
l. l7E-06

NA
NA
NA
NA
NA
NA

8.80E-06
NA
NA

5.88E-05
2.t6E45

NA
NA
NA
NA
NA
NA
NA

I.l  lE-06
7.32E]J7
1.66E-06
6.20E-07
'7.99E-06

I.00E-06
NA

5.45E-06
NA

2,29E-06
1.98E-0s
s.01E-10
2.93E{6

NA
4-56E-06

NA
2.45E-06
1.55E-oJ
3.67E-06
1,63E-08
3.58E-06
L l2E-06
6.61E-O',7
8.44E-06
2. t2E46

NA
!.35845
l.6lE-06

2.71E{8
NA
NA
NA
NA
NA
NA
NA

22tE45
NA
NA

9.63E-04
2.138-04

NA
NA
NA
NA
NA

NA

\b!cs
NA = Not applicable
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TABLE 6-1: TOXICITY VALUES OF TIIE CHENIICALS OF POTENTIAL CONCERN
Future Port of Oakland Field Support Services Cornplex
2225 a'nd,2277 Seventh Street
Oakland, California

Chemicrl

C{ncer Slope Frctor (CSF')

(ms/kq{ayft
Chronia Notlcalrc€r Referelce Dose (RID)

(mq/ks-day)

Inhrlrtion Source Orrl Source lnhrlat ion Source Oral Source

Yolatile Orginic Compounds
t,l-Dichloroethane
t,l-Dichloroethylene
1,2,4-Trimethylbenzene
1,2-Dichloroethane
I ,2-Dichloropropane
1,3,5-Trimethylbenzene
{cetone
Behzene
:hlorobenzene
:hloroethane
]is-1,2-Dichloroethylene
Di-isopropyt ether
Ethylbenzene
Freon 113
Isopropylbenzene (Cumene)
Methane
Methyl tert-butyl ether
Naphthalene
n-Butylbenzene
N-propylbenzene
sec-Butylbenzene
Tetrachloroethylene
Toluene
tssns-1,2-Dichloroethylene
Trichlorocthylene
Trichlorofl uoromcthane
Vinyl chloride (chloroethene)
Xylenes
S€mi-Volrtile Compounds
2-mothylnaphthalene

Rccnaphthene

Penz(a)snthracen€
phrysene

lDibenzofumn

fluoran 
then e

rruorene
[Naphrhalene
lPhenanthrene
lPVrene
lMetals

5.708-03
1.75E-01

NC
720E-02
3.608-02

NC
NC

1.00E{l
NC
NC
NC
NC
NC
NC
NC
NC

1.80E-03
NC
NC
NC
NC

5.40E-01
NC
NC

1.00E-02
NC

2.70E-01
NC

NC
NC
NC

3.90E41
3.mE-02

NC
NC
NC
NC
NC
NC

t.2081111
NC

L50E+01
NC
NC
NA
NC
NC
NC

I

3
I

I

I

I

I

I

I

t
I
3
I

t
I

I

I

I

I

I

I

I

I

I

I

I

I

1

t
I

I

I

I

I

I

1

1

1

I

I

I

I

I

I

l
I

1

I

5.708-03
6-00E-01

NC
4.70E-02
3.608-02

NC
NC

1,00E41
NC
NC
NC
NC
NC
NC
NC
NC

1.80E-03
NC
NC
NC
NC

1.50E-01
NC
NC

1-53E-02
NC

2.708-01
NC

NC
NC
NC

1.20E+00
1.208-01

NC
NC
NC
NC
NC
NC

l-50E+o0
NC

3,808-01
NC
NC
NA
NC
NC
NC

I

I

I

I

I

I

I

I

t
I

I

I
I
I
I
I

j

I

I

I

I

3

I

I

I

I

t
I
I
1
I
3
I
I
I
I
I
I
I
I
i
I
1
1
1
1
I
I

1.43E-01
2.00E-02
1.708-03
1.408-03
t.t4E-03
1.70E-03
t.008-01
| .7 tE-02
2.86E-01
8.57E+00
1.0E42

2.00841
5.7184r
3.00E+01
1.14E41

NA
2.298+00
2.51E-03
1.00E-02
1.00E-02
1.00E42
1.00E-02
9.57E-02
2.008{2
| .718{1
3.00E41
2.86E42
2.008-01

2_5?E-03
6.00E42
3.00E-01
3.00E-02
3.00E-02
4.00E-03
4.00E-o?
4.008{2
2.s1843
3.00E41
3.00E42

8.57E46
1.43E-04
5.71E-06
6.008-02
3.11E-02

NA
s.008-03
7.00E-03
3.00E-01

2
I
4

3
4
3a
lb
lb
lb

3c
lb
3a
3b
1
lb
l b
4a
4a

lb
3
lb
3a
3b
l b

l e

3a
3f

4a.
3B
la
lb
3g
3a

lb
2
l b
4a
3a
j

3a

1.008-01
9.008{3
5.008-02
3.008-02
Ll4E-03
5,008-02
t.008-0t
3.008-03
2.00E-02
4.00E-0t
1.08-02

2.008-01
1.008-01
3.00E+01
1.00E-01

NA
8.608-01
2.008{2
1.008{2
1.00E42
1.00E42
1.00E42
2.00E-01
2.008-02
6.00E-03
3.00E-0t
3.00E-03
2.00E+00

2.00E-02
6.00E-02
3.00E{1
3.008{2
3.00Ei2
4.00E43
4.00E-02
4.00E-02
2.008-02
3.00E-01
3.00E-02

1.00E-04
7.00E-02
1.008-03
6.00E-02
3;t0E-02

NA
5.00E-03
7.00E-03
3.00E{1

2
3

4

3^

3
4
3
4
2

3
3
3
I

3a
3
4
4

3
3
3

J{l

3
3
l

3
3
3h
4

j

3
2
3
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TABLE 6-1: TOXICITY VALUES OF THE CHEMICALS OF POTENTIAL CONCERN
Future Port of Oakland Field Support Services Complex
2225 and2277 Seventh Street
Oakland, California

Notes: '

NA - Not available. Route-specific toxicity value for this compound was not available.

NC - Not considered to be a carcinosen.

" Route-to-route extrapolation.
b This value has been converted ftom an RfC value (units: mg chemicaVnl air), assuming a 20 nilday inhalation rate

and a 70 kg body weight.

" Sunogate value - assumes toxicity for ethyl ether
d This value was withdrawn from the Integrated Risk Information System Database. Value obtained ftom USEPA 2000.
' Surrogate value - assumes toxicity for naphthalene
rBecause the USEPA has not developed, an R{D for this chemical, the noncancer RfD for pyrene is used as a sunogate value.
s Surrogate value - assumes toxicity for anthracene
o Th" RfD for cadmium is estimated for cadmium exposure in food.
' The RfD for copper is based on a drinking water standard of 1.3 mg/L.
I Lead exposure is evaluated using CaVEPA'S LEADSPREAD Model. See Section 6.3

Sources:
I . California Environmental Protection Agency (Cal/EPA) . 20Ol . Toxtcity Criteria Database. Maintained online

at www.oehha.org. Offrce of Environmental Health Hazard Assessment (OEHHA).

2. United States Enyiroffnental Protection Agency (USEPA). 1997. Heahh Effects Assessment Sunmary Tables.

FY 1997 Update. July. OIhce of Environmental Health Hazard Assessment (OEHIIA).

3. UnitedStatesEnvironmentalProtectionAgency(USEPA).200l.IntegratedRisklnformationSystemDatobase.

Maintained online by the USEPA.

4. NCEA. National Center for Environmental Assessment ftom Region IX PRG table.

Found at www.epa. gov/regionO9/waste/sfu nd/prg/s4_06.htrn.

5 . United States Envfuonmental Protection Agency (USEPA) 1999 . Region IX Preliminary Remediation Goals. Ocnber.
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TABLE 7-1: EQUATIONS USED TO CALCULATE CIIRONIC DAILY INTAKES
F'uture Port of Oakland Field Support Services Complex
2225 md2277 Seventh Street
Oakland, California

C " x B R x E F x E D

cDIi"!." :

BW x At.

C "xBRxEFxEd
BW x AT"

C . x T F o x B R x E F x E D
BWxAt i r

C , x T F o x B R x E F x E d

BW r AT"

C, x SA x AF x ABS x EF x ED x CF
BW x At"

C. x SA x AF x ABS x EF x ED x CF

CDI.. =
C . x I R x C F x E F x E D

CDI,"" :

BW x At.

C , x I R T C F x E F x E D

BW r AT"
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TABLE 7-1: EQUATIONS USED TO CALCULATE CHRONIC DAILY INTAKES
Future Port of Oakland Field Support Services Complex
2225 and2277 Seventh Street
Oakland, California

Where:
A B S :

A F :

B R :

B W :
C F :
E D :
E F =

cDId,_ =

cDI;.a o :

cDli,h,, :

tr{s =
IRw :

S A =

c:
rp=

Absorption Factor ftJnitless]
Soil to Skin Aclherence Factor [mg/cm2]
Averaging Time for Carcinogenic Compounds [days]
Averaging Time for Noncarcinogenic Compounds [days]

Breathing Rate [m 
3/day]

Body Weight ftgl
Conversion Factor [kg/mg]
Exposure Duration fyears]
Exposure Frequency [days/year]
Chronic Daily Intake: Dermal Contact fmg 

"6,1*1 
/kg 5oa, *";*6, -day]

Chronic Daily Intake: Ingestion [mg "6.;-1l 
kg 66" *,1"6 -day]

Chronic Daily Intake: Soil Particulate Inhalation fmg 
"r,"",i*r 

/ kg ua" *"ier, -day]

Chronic Daily Ittake: Vapor Inhalation [mgp",61&g6.a" *";r;,,-day]
Concentration of Chemical in Soil [mg&g]
Concenhation of Chemical in Water [mg/L]
Concentration of Chemical in Air [mg/nl]
Soil Ingestion Rate [mg/day]
Water Ingestion Rate [iters/day]
Surface Area of Exposed Skin lcmz /day]
Dermal permeability coeflicient (unitless)

Soil Paniculate-to-Air Transfer Factor [(mg/m' )/(mglkg)l

C* x SAx Ko x EF x ED x CF
BWxAt."

C * x S A x I ( x E F x E D x C F

BW x AT"
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TABLE 7-2: BASELINE CHRONIC DAILY lNTAKES-CARCINOCENS
Future Port ofOsklatrd Field Support Services Complex
2225 rnd 2277 Seventh Street
Oakland, Crlilornia

Chemicrl

DeveloDment Phrse

On-Site Construction Worker

Soil Gas
PNthwNy

(mgkg-d.y)

Soll Pathway
(mg/kg-day)

Croundwater Prthway
(me/ks-day)

vapor
Irhrlation

P|rticulate
Inhalallod

Dermsl
Contact

Ingestion
Vrpor

Inhalation
Dermal
Contmt

Vapor
lnhaletion

Volrtile Organic Compounds
I , I -Dichloroethane
l,l-Dichloro€thylene
1,2,4-Trimethylbenzene
1 ,2-Dichioroethane
I ,2-Dichloropropane
1,3,5-Trimethylbenzene

Benzene
Chlorobenzene
Chloroethane
cis-1,2-Dichloroethylene
Di-isopropyl ether
Ethylbenzene
Freon 113
Isopropylbenzene (Cumene)
Methane
Methyl tert'b'rtyl ether
Naphthalene
n-Butylb€nzene
N-propylbenzene
sec-Butylb€nzene
Tetmchloroethylene
Toluen6
trans- 1,2-Dichloroethylene
Trichloroethylene
Trichlorof luoromethane
Vinyl chloride (chloroethene)
Xyl€nes
Semlvol.tlle Compounds
2-methylnaphthalene
Acena!hthene
Anthlacene
Benz(a)anthracene
Chrysene
Dibenmfuran

Fluoranthen€
lFluorene
fNaphthalene

lPhenanthrene

lFetroteum uyarocarboas
ITPH-Djesel

ITPH-Casoline
lMetals
nrsenrc
tI*t"T
lLaomrum
lcot"t,

ND
ND
NC
ND
ND
ND
ND

4.20E-08
ND
ND
NC
ND
NC
NC
NC
NC

4.968-08
ND
ND
NC
NC
ND
NC
ND

1.05E-09
NC

5.148-10
NC

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
NC

ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
1.46E-12

NC
ND
ND
NC
NC

1.60E-r2
NC
ND
ND
ND
NC
ND
NC
ND

t.92Lt2
NC
NC
NC
NC

1.58E-12
NC
ND

1.45E-12
ND
ND
NC

NC
NC
NC

1.458-10
1.068- l0

NC
NC
NC
NC
NC
NC

NC
NC

2.81E,08
NC

t.64E-09
NC
NC
NA
NC
NC

Not VOC

5.578-08
NC

1.08E-r0
NC
NC
NA
NC
NC

Not VOC

ND
9.61E-12

NC
ND
ND
NC
NC

1.06E-t I
NC
ND
ND
ND
NC
ND
NC
ND

L27E-l I
NC
NC
NC
NC

1.058-11
NC
ND

9.51E-12
ND
ND
NC

NC
NC
NC

3.4rE-09
3.03E-09

NC
NC
NC
NC
NC
NC

NC
NC

ND
6.99E-l I

NC
ND
ND
NC
NC

7.70E-11
NC
ND
ND
ND
NC
ND
NC
ND

9.21E-l I
NC
NC
NC
NC

7.608-11
NC
ND

6.96E-11
ND
ND
NC

NC
NC
NC

1.66E-08
1.47E-08

NC
NC
NC
NC
NC
NC

NC
NC

L35E-06
NC

7.89E{8
NC
NC
NA
NC
NC

Not VOC

ND
3.25E-09

NC
ND
ND
NC
NC

3.588-09
NC
ND
ND
ND
NC
ND
NC
ND

4.28E-09
NC
NC
NC
NC

3_53E-09
NC
ND

321E-09
ND
ND
NC

NC
NC

Not VOC
Not VOC
Not VOC
Not VOC
Not VOC
Not VOC

NC
Not VOC
Not vOC

NC
NC

Not VOC
Not VOC
Not VOC
Not VOC
Not VOC
Not VOC
Not VOC
NoI VOC
Not VOC

2.708-08
2,738-08

NC
1.81E.08
3.018-07

NC
ND

3.13 E-07
ND
NC
NC
NC
NC
ND
NC
ND

7.92E-08
NC
NC
NC
NC

1.62E47
NC
NC

9.72E44
ND

t.91E-07
NC

NC
ND
ND
ND
ND
NC
ND
NC
NC
NC
ND

NC
NC

ND
ND
ND
ND
ND
ND
ND
ND
ND

5.r68-08
1.43E-07

NC
9.5 tE-09
2.38E{7

NC
ND

2.5'7E47
ND
NC
NC
NC
NC
ND
NC
ND

5.5rE48
NC
NC
NC
NC

t.67E47
NC
NC

1.78E-07
ND

2.52E-06
NC

NC
ND
ND
ND
ND

Not VOC
ND

Not VOC
NC

Not vOC
ND

NC
NC

ND
ND
ND
ND
ND
ND
ND
ND
ND

!Pl!q
ND= Chemical not detect d in mediun.
NC - Nol cansidsed a ruinogcn.
Not vOC = Chmacal not wlatile,
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Ch€micsl

Future LNnd Use

On-Site Commercial worker

Soil Gas
Prthwry

(ng/kg-dry)

Soil Pethway
(mg/kg-day)

Groundwrter
Prthway

(mgkg-day)

VNpor
Itrhrlatlon

Particulate
lnhalation

Dermal
Contsct

Ingestion
Vrpor

hh ation
Vapor

Inhalation

Volatlle Orgaolc Compoundr
I , 1-Dichloroethane
1,1-Dichloroethylene
1,2,4-Trimethylbe&ene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene

Benzene
Cblombenzene
Chloroethane
cis-1,2-Dichloroethylene
Di-jsopropyl ethcr
Ethylbenzene
Freon 113
Isopropylbenzerc (Cumene)
Methane
M€lhyl tert-butyl ether
Naphthalene
n-Butylbenzene
N-propylbenz€ne
sec-Butylbenzene
Teb_achloro€thylene
Toluene
trans- 1,2-Dichloroethylene
Trichloroethylene
Trichlorofl uorometlEne
Vinyl chloride (chloroeth€ne)
Xylenes
Semi-Volrtlle Compounals
2-methylnaphthalene
Acenaphthene

lAnthracene
lBenz(a)anthracene
lChrysene

loibenzofuran
lFluoranthene
Fluorene
lNaphthalene
lPhenanthrene
t_
lryrene
lPetroleum Hvdmcrrbons

ND
ND
NC
ND
ND
ND
ND

6.196928-06
ND
ND
NC
ND
NC
NC
NC
NC

1.56554E-06
ND
ND
NC
NC
ND
NC
ND

t.40839E-07
NC

8.303278-08
NC

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
NC

ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
7.58E-12

NC
ND
ND
NC
NC

8.35E-r2
NC
ND
ND
ND
NC
ND
NC
ND

9.99E-12
NC
NC
NC
NC

E.258-12
NC
ND

7.55E-12
ND
ND
NC

NC
NC
NC

1.80E 09
1.59E-09

NC
NC
NC
NC
NC
NC

NC
NC

1.46E-07
NC

8.56E-09
NC
NC
NA
NC
NC

Not VOC

ND
3.03E-10

NC
ND
ND
NC
NC

3.33E-10
NC
ND
ND
ND
NC
ND
NC
ND

1.99E-10
NC
NC
NC
NC

l-29E-10
NC
ND

3.0tE-10
ND
ND
NC

NC
NC
NC

1.08E-07
9.54E-08

NC
NC
NC
NC
NC
NC

NC
NC

1.75E-06
NC

3.42E49
NC
NC
NA
NC
NC

Not VOC

ND
3.79E-10

NC
ND
ND
NC
NC

4.18E-10
NC
ND
ND
ND
NC
ND
NC
ND

5.008-10
NC
NC
NC
NC

4.t28-t0
NC
ND

3.77E-10
ND
ND
NC

NC
NC
NC

8.98E-08
1s7E48

NC
NC
NC
NC
NC
NC

NC
NC

1328-06
NC

4.28E-0?
NC
NC
NA
NC
NC

Not VOC

ND
5.058-07

NC
ND
ND
NC
NC

5.288-07
NC
ND
ND
ND
NC
ND
NC
ND

1.35E-07
NC
NC
NC
NC

5-50E-07
NC
ND

4.36E41
ND
ND
NC

NC
NC

Not VOC
Not VOC
Not VOC
Not VOC
Not VOC
Not VOC

NC
Not VOC
Not VOC

NC
NC

Not VOC
Not VOC
Not vOC
Not VOC
NotVOC
Not VOC
Not VOC
Not VOC
Not VOC

8.01E48
2.23E-0?

NC
4.33E48
5.58E-07

NC
ND

3.99E-07
ND
NC
NC
NC
NC
ND
NC
ND

|.7 tE-07
NC
NC
NC
NC

2.60E-07
NC
NC

2.11F-01
ND

3.938-06
NC

NC
ND
ND
ND
ND

Not VOC
ND

Not VOC
NC

Not VOC
ND

NC
NC

ND
ND
ND
ND
ND
ND
ND
ND
ND

TABLE 7-2: BASELINE CHR0NIC DAILY INTAKES-CARCINOGENS
Future Port ofOrklsnd Field Support Services Complex
2?25 aod 2277 Seventh Street
Orkland, Cslifornia

o
N9!9s
ND = Chcmical not d.bact d i. n.dium.
NC = Not considd.d I cNoogs,
Not VOC = Chmi€l nor volltile.
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TABLE 7-2r BASELINE CHRONIC DAILY INTAKES-CARCINOGf,NS
Future Fort ofOakland Field Support Services Complex
2225 rnd 2277 Seventh Street
Oakland, Calitornie

Ch€mical

Future Land Use

On-Site IntruslveWoiker

Soil Gig
Pathway

(mgkgday)

Soil Pethwey
(mgkg-day)

Groundwater Pathway
(mgkg-day)

Vapor
lnhalation

Partlculate
lnhalatior

Dermal
Contact

Ingestion
Vrpor

Inhalatlon
Dermsl
Contact

Vapor
Itrhaletion

Voletile 0rgaoia Compounds
1,1-Dichloroethane
1,1-Dichloroethyl€n€
1,2,4-Trimethylbenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,s-Trimethylbenzene

Benzene
Chlorobenzene
Chloroethane
cis- 1,2-Dichloroethylene
Di-isopropyl ether
Ethylbenzene
Fr€on 113
lsopropllb.nzene (CumenE)
Methane
Methyl tert-butyl ether
Naphthalen€
n-Butylbenzene
N-propylbenzene
sec-Butyltrenzene
TeFachloroethylene
Toluene
trans- 1,2-Dichloroethylene
Trichloroothylene
Trichlorofl uoromethane
Vinyt chloride (chloroethene)
Xylenes
Semi-Volatil€ Compounds

P-methyl$aghlhalene

Anthlacene
Ben4a)anthracene
Chrysene
DibenzofutEn
tluotanthene

fNaphthalene
Phenanthr€ne
Pyrene
Petrol€um Hydrocrrbons
TPH-Diesel
TPH-Gasoline
Metals

l!"!"'
lLadmrum
lCobalt
lcopper
t - ,

lMolybdenum
lvanadium
lzinc

ND
ND
NC
ND
ND
ND
ND

7.00687E-10
ND
ND
NC
ND
NC
NC
NC
NC

8.27197E-10
ND
ND
NC
NC
ND
NC
ND

L74195E- l1
NC

8.90029E-12
NC

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
NC

ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
6.O',7E-13

NC
ND
ND
NC
NC

6.68E-13
NC
ND
ND
ND
NC
ND
NC
ND

8.00E,13
NC
NC
NC
NC

6.60E-13
NC
ND

6.048-l l
ND
ND
NC

NC
NC
NC

t.44E-10
t.21E-t0

NC
NC
NC
NC
NC
NC

NC
NC

1.t78-08
NC

6.85E-10
NC
NC
NA
NC
NC

Not VOC

ND
4.008-12

NC
ND
ND
NC
NC

4.4tE-t2
NC
ND
ND
ND
NC
ND
NC
ND

5.28E-12
NC
NC
NC
NC

4.35E-12
NC
ND

3.99E-12
ND
ND
NC

NC
NC
NC

1.42E-119
1.26E49

NC
NC
NC
NC
NC
NC

NC
NC

2.328-08
NC

4.52E-tl
NC
NC
NA
NC
NC

Not VOC

ND
2.91E- l  l

NC
ND
ND
NC
NC

3.218-l I
NC
ND
ND
ND
NC
ND
NC
ND

3.84E-l I
NC
NC
NC
NC

3.17E-t l
NC
ND

2.90E-l I
ND
ND
NC

NC
NC
NC

6.90E-09
6.12E49

NC
NC
NC
NC
NC
NC

NC
NC

5.62E-07
NC

3.29E-08
NC
NC
NA
NC
NC

Not VOC

ND
5.42E-t 1

NC
ND
ND
NC
NC

5.97E-11
NC
ND
ND
ND
NC
ND
NC
ND

7.t4E-t l
NC
NC
NC
NC

5.89E-l I
NC
ND

5.398-t I
ND
ND
NC

NC
NC

Not VOC
Not VOC
Not VOC
Not VOC
Not VOC
Not VOC

NC
Not VOC
Not VOC

NC
NC

NotVOC
Not vOC
Not VOC
Not VOC
Not VOC
Not VOC
Not VOC
NotVOC
NoI VOC

l l2E-08
l. l4E-08

NC
?.558-09
t.75E47

NC
ND

1.39E-07
ND
NC
NC
NC
NC
ND
NC
ND

3.30E-08
NC
NC
NC
NC

6.11E48
NC
NC

4,05E-08
ND

8,19E-08
NC

NC
ND
ND
ND
ND
NC
ND
NC
NC
NC
ND

NC
NC

ND
ND
ND
ND
ND
ND
ND
ND
ND

2-15E-oE
5.97E-08

NC
3.96E-09
9.91E-08

NC
ND

t.o1E47
ND
NC
NC
NC
NC
N'D
NC
ND

2.30E-08
NC
NC
NC
NC

6-97E-08
NC
NC

7.4t8-08
ND

l.0sE{6
NC

NC
ND
ND
ND
ND

Not VOC
ND

Not VOC
NC

Not VOC
ND

NC
NC

ND
ND
ND
ND
ND
ND
ND
ND
ND

N9!9!
ND = Cftemi.al not dete.ted id n.diun.
NC = Noi consid@d a c@inoser.
Not VOC = Chflical nol volatil..
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TABLE 7.3: SITE DEVELOPMENT CHRONIC DAILY INTAKES-CARCINOCENS
Futur€ Port ofO!kland Field Support Services Complex
2225 and 2277 Seventh Streel
Oakland, Crlifornia

Futur€ Land Use

On-Site Commercial Worker

Soil Cas
Pathwny

(ftdks-day)

Soil
Pathwiy

(ms/kc-day)

Groundwater
Prthway

(ms/kq-day)

Vapor
Inhalat ion

Vapor
(nhalation

Vrpor
lnhrlat ion

Yolrtile Organic Compounds
1,1-Dichloroethane
I ,1 -Dichloroethylene

1,2,4-Trimethylbenzene
I ,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trirnethylbenzene

Benzene
Chlorobenzene
Chloro€thane
cis-1,2-Dichloroethylene
D-isopropyl ether
Ethylbenzene
Freon 113
Isopropylb€nzene (Curnene)
Methan€
Methyl tert-buf,yl ether
Naphthalene
n-Butylbenzene
N-propylbenzene
sec-Burylbenzene
Tetrachloroethylene
Toluene
trans-1,2-Dchloroelhylen€
Trichloroethylene
Trichlorofl uoromethan€
Vinyl chloride (chloroethene)
Xylenes
Semi-Volatile Compounds
2-methylnaphthalenE
Acenaphthene
Anthracene
Benz(a)anthracene
Chrysene
Dibenzoluran
Fluomnthene
Fluorene

[Naphthalene
Phenanthrene
Ptrene
M€tal:

Barium

lcxdmiurn

lcobelt
Lopl"
lLeao
lMolybdenum

lvanaolum
lZinc

ND
ND
NC
ND
ND
ND
ND

5.68535E{6
ND
ND
NC
ND
NC
NC
NC
NC

|.44479E-06
ND
ND
NC
NC
ND
NC
ND

1.29103E-07
NC

8.07844E-08
NC

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
5.05E-07

NC
ND
ND
NC
NC

5.36E-07
NC
ND
ND
ND
NC
ND
NC
ND

1.29E4',7
NC
NC
NC
NC

5.s0E-07
NC
ND

4.638{7
ND
ND
NC

NC
NC

Not VOC
Not VOC
Not VOC
Not VOC
Not VOC
Not VOC

NC
Not VOC
Not VOC

Not VOC
Not VOC
Not VOC
Not VOC
Not VOC
Not VOC
Not VOC
Not vOC
Not VOC

7.78E-03
5.1lE-08

NC
4.338-0E
5.58E-07

NC
ND

3.81E-07
ND
NC
NC
NC
NC
ND
NC
ND

r. ' t  rE 47
NC
NC
NC
NC

7.818-08
NC
NC

1.48E-07
ND

9.47E.O7
NC

NC
ND
ND
ND
ND

Not VOC
ND

Not vOC
NC

Not VOC
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND

Ibl!!i
ND = Chcmicd not dctected i! mcdiom.
NC - Nor cmsid.red a cs.cinogeu.
Nor VOC = Cbemical notvolatilc.
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TABLE 7-4: BASELINE CHRONIC DAILY INTAKES-NONCAIICINOCENS
Frturc fort ofOakLtrd Field SupportSewices Complex
2225 and 2277 Seventh Stre€t
O{kland, Celifornir

Chemical

DeveloDm€nt Phase

Oo-sit€ Construction Worker

Soil Gas
PNthwry

(ms/kE-dav)
Soil Psthway (mg/kg{ay)

Groondwater frthL,ay
(mg/kgiry)

InhNlrtion
Particulate
Inhalrtion

It€rmrl
Contact

Iog€stion
Vepor

Inhalation
Derm{l
Cont4ct

Vapor
Inhalatiod

Voletll€ Orgaoic Compounds
l, l -Dichloroethan€

I,l-Dichloroethylene
1,2,4-Trimethylbenz€ne
| ,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimelhylbenzene

Benzene
lhlorobenzene
:hloroethane
:is-1,2-Dichloroethylene
Dihopropyl ether
Ethylbenzgne
Freon I l3
tsopropytbenzene (Cunrene)
Methane
Methyl ter-butyl ether
Naphthalene
n-Butylb€nzene
N-propylbenzene
sec-Butylbenzene
Ietrachloroethylene
IoLuene
trans-1,2-Dichloroethylene
Irichloroethylene
Irichlorofl uoromethane
Vinyl chloride (chloroethene)
Kylenes
Semi-Volatlle Compoundt
2-methylnaphthalene

Benz(a)anthracene
Chrys€ne
Dib€nzofuran
Fluonnthene
Fluorene
Naphthalene
Ph€nanthEne
Plrene
P€troleum Hydrocarbons
T?H-Diesel
IPH-Gasolin€
Melels

Bllium
Cadmium
Cobalt
Copper
Lead
Motybdenum

Zinc

ND
ND

1.12E-06
ND
ND
ND
ND

2.94E-06
ND
ND

6.66E-08
ND

6.068-07
1.29E-08
l.8lE-09

NA
3.418-06

ND
ND

7.18E-07
3.94E-07

ND
9.818-08

ND
't32E-08

1.78E-08
3.74E-08
3 .31E  07

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
2.668+00

ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
1.028-10
1.54E-10

ND
ND

r.32E-10
1.24E49
l. t  2E-10
l.0lE-l0

ND
ND
ND

1.06E-10
ND

3.02E-10
ND

I. l4E-10
7.05E-09
4.38E-10
4.35E-10
3.55E-10
t - l 1E -10
1.24E-10

ND
1.01E-10

ND
ND

1.39E-10

6.514-08
5.t28-08
4.58E-08
2.41E-08
2.14E-08
3.62E-08
5..toE-o8
4.658-08
2.9'7E-08
1.15E-0?
s.40E-08

8.74E06
3.7tE-o?

1.97E-06
2.85E-06
l. l5E-07
3.09E-07
2.24E-06

NA
2.6',7E-08
1.29E-06
2.99E-06

ND
6.738-10
1.02E-09

ND
ND

8.7 t8 -10
8.r5E-09
7.418-10
6.708-10

ND
ND
ND

7.018 - t0
N'D

1.998-09
ND

8.87E-10
6.9?E-08
2.89E-09
?.8?E-09
2.348 09
't.32E-lO

8.15E-t0
ND

6.?0E-t0
ND
ND

9.18E-t0

4.31E-01
5.0?E-07
4.53E-07
239E-O7
2.t2E-0'7
2.19E-01
5.35E-07
4.61E-07
2,94E-07
1.13E-06
5.15E-07

s.7?B-05
2,45E-06

3.90E-06
1.888-06
7.59E-09
7,O4E-01
1.488-06

NA
1.768-08
8.498-07
1.97E,06

ND
4.89E-09
7.39E-09

ND
ND

6.33E-09
5.93E-08
5.39E-09
4.E7E-09

ND
ND
ND

5.09E-09
ND

1.45E-08
ND

6.458-09
l.l8E-07
2.10E-08
2.09E-08
1.70E-08
5.32E-09
s.938-09

ND
4.87E-09

ND
ND

6.67E{9

3.t3E{6
2.46E{6
2-20E-06
t-t6E46
l-038{6
1.74E46
2.59E46
2_23E46
r-43E46
5-50E46
2.59E-06

4.19E-04
1.78E-05

9.45E45
t.31E44
5,52E{6
r-48E45
1.08E44

NA
1,28E-06
6.18E45
l.4tE-04

ND
2.278-07
3.44E-07

ND
ND

2.95E-01
2.76F'O6
2.5 tE-07
7.76E-D'7

ND
ND
ND

2.31E41
ND

6.73E-0'7
ND

3.00E{7
1,57E-05
9.11E-01
9.72E-0'7
'7.9tE-01

2.41E-l'l
2.76E-07

ND
2.26E-0',7

ND
ND

3.l0E-07

1.46E-M
l. l4E-04
Not VOC
Not VOC
Not VOC
Not vOC
Not VOC
Not VOC
6.64E45
Not vOC
Not VOC

1.95E-02
8.27E{4

Not VOC
Not VOC
Not VOC
Not VOC
Not VOC
Not VOC
Not VOC
Not VOC
Not VOC

1.89E-06
L9l E-06
t.?4E-04
t.27E-06
2,1I E-05
2.34E-O5

ND
2.33E-05

ND
?.82E,06
1.76E45
LilE-07
5.18E{5

ND
1.06E-04

ND
5.548-06
L0 t E-01
1.0 | E-04
1.72E-04
3.94E-04
L l4E-05
6.70E-06
t.038-05
6.80E-06

ND
I.38E-05
2.94E-05

5.918-03
ND
ND
ND
ND

8-40E45
ND

8.37E-04
I.44E43
2.87E43

ND

3.00E-02
5.31E43

ND
ND
ND
ND
ND
ND
ND
ND
N'D

1.618-06
1.00E-05
2.418-05
6.66E-07
1.678-05
8.68E-06

ND
1.80E-05

ND
I.768-05
9,388-05
r.598-06
1.448-05

ND
4.t lL03

ND
3.868-06
I.56E-05
4.81E-05
5-59E-05
6.598-05
r-t7E-05
2.7 tE-06
3.86E-05
1.24E-05

ND
t.76E-04
l-22E-05

9.??E-05
ND
ND
ND
ND

Not VOC
ND

Not VOC
2.21E-05
Not VOC

ND

t.4lE-01
2.50E-04

ND
ND
ND
ND
ND
ND
ND
ND
ND

N!!!!
ND = Chmicd not delecled or ror samplcd.
NA =Nol applicable. S€e ApFerdix D.
NorvOC-Ch€miril n t volaril.-
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Chemical

Future Land Use

On-Site CommerciNl Worker

Soil Grs
P.thwry

(mc/ksdav)
Soil Paahwry (mg/kg-day)

Groundwrter
Palhway

{ms/kc-dry)

Vapor
Itrhalstion

Particulale
Irh!letioo

Dermel
Cotrtact

Ingestion
VNpor

Inhrlrtion
Vrpor

Inhalation

Yolatile Orgaoic Compoutrds
I , l -Dichloroethan€

| , I -Dichlomethylene

1,2,+Trimethylbenzene
l,2.Dichloroethane
I,2-Dichloropropane
1,3,5-Trimethylbenzene

Benzene
Chlorobenzene
Chloroethane
;is- 1,2-Dchloroethylene
Diisopropyl €th€r
Ethylb€nzene
Freon 113
Isopropylbenzene (Cumene)
Methane
Methyl ten-butyl ether
Naphthalene
n-Buty]benzene
N-propylbenzene
sec-Butylt'enzene
Tenachlomethylene
Toluene
trans- 1,2-Dichloroethylene
Trichlorcethylene
Trichlorofl uoromethane
Vinyl chloride (chloroethene)
Xylenes
Seml-Volrtlle Compoutrds
2-methylnaphthalene

B€n4a)rnrhracene
pl'.rsene
Dibenzofuan
Fluoranthene
Fluorene

lNaphthalene
lPhenanthrene

lPetroleum Hydrocarbons

lr fH-ules€l
lT?H-casoline
lMerals
lArsenic
lBanurn
lCadmium
lcobah
lCopper

|Ir,Iolybd"nu-
t . , . .

lzin

ND
ND

3.32E41
ND
ND
ND
ND

t.74845
ND
ND

3.77E-07
ND

1.26E-06
8.01E-08
4.86E-08

NA
4.188{6

ND
ND

7.01E-07
6.42E4',7

ND
3.18E47

ND
3.94E41
l. l  tE-07
2.32E-0'l
1.78E-06

ND
ND
N'D
ND
ND
ND
ND
ND
ND
ND
ND

ND
0.0t 1872

ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
2. t2E-11
1.21E-l1

ND
ND

2-75E-l I
2.5?E-10
2.348-l I
2 .118 - l  t

ND
ND
ND

z.ztE-tl
ND

6.28E-t 1
ND

2.80E-l I
1.47E-09
9.12E-11
9.078-l I
7.398-11
2.318-l I
2.57E-11

ND
2 .118 - l  I

ND
ND

2.90E-t I

1.36E-08
1.07E-08
9.J4E-09
5.03E-09
4,46E-09
?.53E-09
l. l3E-08
9.708-09
6.19E-09
2.39E-08
l. l3E-08

1.82E{6
7.72E48

4.10E-07
5.94E47
2.408-08
6.44E48
4,61E 07

NA
5.56E-09
2.68E-O7
6.22E-0'l

ND
8.47E-10
1.28E-09

ND
ND

l. t 0E-09
L03E-08
9-33E-10
8-43E-10

ND
ND
ND

8.82E-10
ND

2.51E-09
ND

l.12E-09
8.78E-08
1.64E 09
1.62E-09
2.958-09
9.21E-10
1.038-09

ND
8-43E-10

ND
ND

l. l6E49

5.43E41
6.38847
5.718-07
3.01E 07
2.61F.07
l.0l E{7
6;73E-07
5.80E-07
1.7 tE-01
1.43E-06
6.13E-0'7

7.26E-05
3.088-06

4_91E{6
2_37E46
9.57E49
2.57E4'7
1.86E46

NA
2.22E-08
1.0?E-06
2.48E-06

ND
1,06849
t-60E49

ND
ND

1.37E-09
1.298-08
1.1?E-09
1.06E-09

ND
ND
ND

1.11E{9
ND

3.14E-09
ND

1.40E-09
7.34E-08
4.56E-09
4.54849
3.69E49
l - 15E49
t.29E49

ND
1.068-09

ND
ND

1.458-09

6.80E-0?
5.33E-07
4.17E-07
2.5tE-O1
2.23E41
3.',71E4',7
5-638-0?
4.8584?
3.108{7
l. l9E46
5.618-07

9.108-05
3.868-06

2.05E-05
2.9'78-05
1.208-06
3.Z2E-06
2.3t8-05

NA
2.18E-01
1.34E-05
3.t lE-05

ND
l.4rE-06
1.02E-07

ND
ND

5.0 | E-07
2.83E-07
1.48E-06
3.51E-07

ND
ND
ND

4.94E4',7
ND

4.198-06
ND

3.78E47
3.58E-07
8.62E-07
9.49E4?
t.29E-06
1.54E.06
4.94E-07

ND
1.22E-06

ND
ND

1.67E-06

4.848-06
2.01E,0?
Not VOC
Not VOC
Not VOC
Not VOC
Not VOC
Not VOC
1,51E-06
Not VOC
Not VOC

1.00E45
3.69E-06

Not VOC
Not VOC
Not VOC
Not VOC
Not VOC
Not VOC
Not VOC
Not VOC
Not VOC

2,25E-07
6.2584'7
1.50E-06
t.21B.4',7
1.56E46
5.40E47

ND
l. l2E46

ND
1.09846
?.788-06
9,918-08
8-948-07

N'D
2.56F-04

N'D
4.t9E-07
3.03E-06
2.99E{6
3.48E-06
4.10E46
1.29E-01
1.698-07
2.40E-06
'7.'t5E-O'7

ND
l. l0E-05
'7.6tE4',7

6.08E46
ND
N'D
ND
ND

Not VOC
ND

Not VOC
4,32E-06
Not VOC

ND

1.89E-04
4.16E,05

ND
ND
ND
ND
ND
ND
ND
ND
ND

TABLE 74: BASf,LINf, CHRONIC DAILY INTAKES-NONCARCINOGENS
Future Port ofOrkhnd Field Support Servlc€$ Complex
2225 and 2277 Seventh Street
Oakl.od, Crliforria

IJgEq
ND = Ch.si.al nol d.t .ted or not edpled.
NA = Not.!9li@tle. Se App.dir D.
Not vOC = Cbmi€l nor rolatil€.

I:\lono(),uEd\nh.rr\HHM\.Jti?d76sr_belin. IFrs ENvTRoNMENTAL



TABLE 7-4: BASELINf, CHRONIC DAILY INTAXf,S-NONCARCINOGENS
Future Port olO&klsnd Fi€ld Support Services Compter
2225 xnd 2277 S€ven.h Street
Oakhn4 Calitornia

Ch€micrl

Future Land Use

On-Site Intrusive Worker

Soil Gas
Pathway

(mdke{rv)
Soil PNthway (mgkg-day)

Groundwrter
PNthway

(mc/ksdrv)

Inhalatiotr
Particulrt€
Inhal.tlon

Dermxl
Contect

lngertion
Vrpor

Inhahtlon
Dermal
Conarct

Vrpor
lnhrlNtion

Volrtile Organic Compounds
I ,I -Dichloroethane

l, l -Dichloroethylene

1,2,4-Trimethylb€nzene
1,2-Dichloroethane
I,2-Dichloro$opane
1,1,5-Trinelhylb€nz€ne

Benzene
Chlorobenzene
Chloroethane
cis- 1,2-Dichloroethylene
Di-isopropyl ether
Bthylbenzene
Freon I 13
Isopropylbcnzene (Cumene)
Methane
Methyl te.t-butyl erher
Naphthalene
n-Butylbenzene
N-propylb€nzene
s€c-Butylb€nzene
Tetrachloroethylene
Toluene
trans- I,2-Dichlom€thylene
Trichloroethylene
Trichlorofl uoromethane
Vinyl chloride (chloroethene)
Xyleneg
Semi-Volstil€ Compounds
2-merhylnaphthalene

Bedz(a)anthmcene
Chrysene
Dibenzofuraa
Fluonnthene
Fluorene
Naphthalene
Phenanthrene
Pyrene
Petroleum Hydrocarbont
TPH-Diese!
TPH-Galoline
MetAls

Baium
Cadmiurn
Coball
Lopper
Lrad

lMotybdenum
lvanadium
lzi^c

ND
ND

1.47992E-10
ND
ND
ND
ND

1.96192E-09
ND
ND

4.44E-tl
ND

4.048-10
8.58E.12
5.20E-12

NA
232E49

ND
ND

4.78E-10
2.638-10

ND
6-54E-l I

ND
4.88E-l I
l . l9E-l I
2.49E-tl
2.21E-10

ND
ND
ND
N'D
ND
ND
ND
ND
ND
ND
ND

ND
0.001??581I

ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
1.108-t2
2.5tE-tz

ND
ND

2.20E-t2
2_06E-l I
r .8?E-12
1.69E-t2

ND
ND
ND

t_'17E-12
ND

5.038-12
ND

2.248-12
t. l7E-10
't.30E-12
't.z6B-t2

5 .918 -12
1.85E.12
2.06E-12

ND
1.69E- l2

ND
ND

2.32E-12

1.09E-09
8.538-10
7,63E-10
4.02E-10
1.578-10
6.03E-10
9.00E-10
'7.16E-t0

4.95E-10
l.9lE-09
9.008-10

r.46E-0?
6.18E49

1.28E.08
4.75E-08
1.928-09
5. t 5E-09
3.?3E-O8

NA
4.458-10
2.I4E48
4.98E48

ND
t . l 2E - t  I
1.69E-l I

ND
ND

1.45E-11
1.36E-10
1.23E-11
L l2E-l l

ND
ND
ND

l . l ?E -  11
ND

3.32E-l l
ND

1.48E-l I
l . l6E-09
4.828-1r
4.79E-l l
3.908-l I
1.22E-11
r.368-11

ND
t . l 2E -1 r

ND
ND

1.53E-l l

7.18E{9
8.45E{9
7.56E49
3.98E49
3.s3849
3.98849
8.91E49
7.68849
4.918-09
1.89E-08
8.91E-09

9.6tE-07
4.08E-08

6.49E-08
3,14E-08
1,2?E-10
3.40E-09
2.46E-08

NA
2,91E-10
1,42E-08
1,29E-08

ND
8. t5E-l I
1.23E-10

ND
ND

1,06E-10
9.88E-10
8.98E-11
8 .12E-1 t

ND
ND
ND

8.49E-11
ND

2.41E-10
ND

1.0?E-10
5.64E49
3.50E-10
1.48E-10
2.848-10
8.87E-l I
9.88E-11

ND
8-t2E-t 1

ND
ND

l . t  lE -10

5.22E-08
4.10E-08
3.66E-08
1,93E-08
t.7t E-.08
2.898-08
4.32E-08
3.72E-08
2.38E-08
9.l7E-08
4.328-OB

6.998-06
2.96E-O'l

1.57E-06
2.288-06
9.218-08
2.47E-''l
1.79E-06

NA
2.13E-08
1.03E"06
2.39846

ND
1.52E-r0
2.29E-10

ND
ND

1.96E-10
r.84E-09
1.6?E-10
l . 5 lE -10

ND
ND
ND

1.58E-10
ND

4.498-10
ND

2,00E-10
1.05E-oE
6.5 rE-10
6.488-10
5.28E-10
1.65E-10
1.848-10

ND
1.51E-10

ND
ND

2.0?E-10

9.71E48
7.62E48
Not VOC
Nor VOC
Not VOC
Not VOC
Not VOC
Not vOC
4.42E.08
NotVOC
Not VOC

1,308-05
5 .51E  07

Not VOC
Not VOC
Not VOC
Not VOC
Not VOC
Not VOC
Not VOC
Not VOC
Not VOC

3.l5g-08
3.18E-08
2.068-06
2.118-08
3.51E-07
3.90E-0?

ND
3.89E-07

ND
4.70E-08
L298-06
l. l9E48
8.64E-01

ND
1.76E-06

ND
9.24844
1.68E-05
5.028-06
2.87E-06
6.578-06
1.89E-07
l.t2E-01
t.12E-07
l. l3E-07

ND
2.29E-m
4.898{7

9.85E45
ND
ND
ND
ND

1.40E-06
ND

1.40E-05
2.39E-05
4.?8845

ND

5.00E-04
8.85E-05

ND
ND
ND
ND
ND
ND
ND
ND
ND

6.02E-08
t.67E-01
4.01E-07
l. l  lE-08
2.',7gE-O',7
1.458-07

ND
2.99E-O1

ND
2.93E47
I.56E-06
2.65E-08
2.39E41

ND
6.84E{5

ND
6.43E-08
2.61E47
8.01E47
9.32E4'1
r-t0E{6
l-95E47
4.52E48
6.43E41
z.o7E{7

ND
2.94E46
2.04E41

1.638-06
ND
ND
ND
ND

Not VOC
ND

Not VOC
3.72E-07
Not VOC

ND

2.15E-05
4.17E-06

ND
ND
ND
ND
ND
ND
ND
ND
ND

!91gri
ND -Chdic not ddccrcd d nor ehplcd.
NA - Nol applic.bl.. Se.App€ndk D,
Nol VOC = Chemical not voLtile-

r],on;1o.rd&d,Trbs xHra\.&j-f od$sr_belilc lrus ENvTRoNMENTAL



TABLE 7-5: SITE DEVELOPMENT CHRONIC DAILY INTAKES-NONCARCINOGENS
truture Port ofOeklsnd Field Support Serviaas Complex
2225 and 2277 Seventh Street
Of,kland, Crlifornia

Chemical

['uture Land Use

On-Site Commercial Worker

Soil Gas
Pathwsy

(mdks-dNv)

Soil
Pathwry

(m!y'ke-d4v)

Gro ndwatar
Pqthwry

(ms/ke-daY)

VNpor
lnhalstion

Vapor
lnhalation

Vapor
Inhalation

Yolatile Orgrnic Compounds
I , l -Dchloroethane
I ,1-Dchloroetlyleno
1,2,4-Trimethylb€nz€ne
1,2-Dchloroethane
1 ,2-Dichlo.op.opane
1,3,5-Trimethylbenzene

Benzene
Chlombenzene
Chloroethane
cis-1,2-Dichloroethylene
Di-isopropyl ether
Ethylbenzene
Freon I l3
Isopmpylbcnzene (Cumene)
Methan€
Methyl tgrt-butyl ether
Napbthalene
n-Butylbenzene
N-propylbenzene
sec-Butylbenzene
TeFachloroethylene
Toluene
trans-1,2-DchlotoethylenE
Trichloroethylene
Ttichlorofl uorornethxne
Vinyl chloride (chloroethene)
Xylenes
Semi-Volatile Compounds
2-methylnaphthalene
Acenaphthene

Benz(a)anthracene
Chrysene
Dibenzofurafi
Fluoranthene
Fluorene
Naphthalene
Phenanthrene
Pyrene
Mdals
Arsenlc
banum
Cadmium
Cobalt
Copper
Leao
Molybdenum
Vanadium
Zinc

ND
ND

3.OtW07
ND
ND
ND
ND

1.598{5
ND
ND

3.45E47
ND

l.r6E-06
7.88E48
4,81E-08

NA
4.05E-06

ND
ND

6.46E-07
5.91E-0?

ND
2.93841

ND
3.61E-07
1,048-01
2.26E-07
1,638-06

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
l.4lE-06
1.t6847

ND
ND

5.61E-07
2.63E-01
1.508-06
3.838-0?

ND
ND
ND

5.45E-07
ND

4.198-06
ND

3.63E-07
4.08E-07
9.19E-01
1.088-06
1.468{6
1.54E{6
9.61E{7

ND
1.30E46

ND
ND

1.78E-06

5.52E-06
2.308-07
Not VOC
Not VOC
Not VOC
Not VOC
NotVOC
Not VOC
132E-06
Not VOC
Not VOC

Not VOC
Not VOC
Not VOC
Not VOC
Not VOC
Not VOC
Not VOC
Not VOC
Not VOC

2 . l 8E {7
1.43E{7
1.16E47
t2 lE47
1.568-06
1.96E-07

ND
1.0?E-06

ND
4.47E-07
7.748-06
9_808-l I
5.73E41

ND
8.93E-07

ND
4.79F-07
3.038{6
7.t9E4'1
3.19849
7.018-07
2.19E'47
1,318-07
1.65E46
4.15847

ND
2.65E-06
3.158-07

5.35E-09
ND
ND
ND
ND

Not VOC
ND

Not VOC
4.32E-05
Not VOC

ND

ND
ND
ND
ND
ND
ND
ND
ND
ND

No!g$
ND = Chflri.rl tro! <brected or not sampled.
Nol VOC = Ch€mical not voltliLe-

Prge I oi I IRIS ENVIRONMENTAL



TAaLE 7-6: BASELINE CANCER RISK ESTIMATES
Future Port ofOrklaod Fleld Support S€rvices Complex
2225 end 2277 Seventh Street
oakhnd, Callfornia

Chemical

DeveloDmenl Phasa

On-Site Construction Worker

Soil Css
Pathway

Soil Pathwry Crouodwrter  Pathway

Tot.l Risk
Vrpor

Inbalrtion
farticulate
lnhalrtion

Dermel
Cotrtrct

Ingestion
IIhalatlon

Dermal ContNcl
Vapor

Inhalatioo

volNtlle Orgdic Compounds
l, l -Dichloro€thane

1, I -Dichlomethylene

1,2,+Trimethylbenzene
1,2-Dichlomelhane
1,2-Dichloroproparc
1,3,5-Trimethylbenzene

Benzene
Chlorobenzene
Chloroeihane
cis-1,2-Dichloroethylene
Di-isopropyl €th€r
Ethylb€nzerc
Freon I 13
IsopmFylbenzene (Cu$!ene)
Methane
Mefiyl ten-butyl ether
Naphthalene
n-Butylbenzene
N-propylbenzene
sec-Butylbenzene
Tetrachloro€thyl€ne
Toluene
t€ns- 1,2-Dichloroe6ylede
Trichloroethylene
Tnchlorofluoromethan€
Vinyl chtoride (chloroethene)
Xylenes
S€mi-volatlle Compound$

| 2.melh)lnaphthalene

I Acenaph$ene

I Aithracene

I Benz(a)anthlacene

lo''y*'"
I Dibenzofuran

I 
Fluorantltene

I r ruorene

I Naphtnalene

I'J::***
I *'",r"*". 

"to.*"r0"*ITPH-Diesel
ITPH-casoline
I Metrls

lArsen'c
I Barium

I Cadmium

I Cobah

I copper

I Lead

I Molybdenun

I Vanadium

lzi,nc
I
I Cumulatlve Cancer Risk

ND
ND
NC
ND
ND
ND
ND

4.20E-09
ND
ND
NC
ND
NC
NC
NC
NC

8.93E-l I
ND
ND
NC
NC
ND
NC
ND

r.05E-11
NC

1.44E-10
NC

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
NC

ND
ND
ND
ND
ND
ND
ND
ND
ND

4.45E-09

ND
2.55E-13

NC
ND
ND
NC
NC

1.60E-13
NC
ND
ND
ND
NC
ND
NC
ND

3.45E-15
NC
NC
NC
NC

8,55E-13
NC
ND

1.45E.14
ND
ND
NC

NC
NC
NC

1.34E-10
Ll98-l I

NC
NC
NC
NC
NC
NC

NC
NC

3.37E4',7
NC

2.4?E48
NC
NC
NA
NC
NC
NC

3.62E-0',7

ND
5.',t'tE-12

NC
ND
ND
NC
NC

1.06E-12
NC
ND
ND
ND
NC
ND
NC
ND

2.288-14
NC
NC
NC
NC

t.5'7E-1?
NC
ND

1.46E-l l
ND
ND
NC

NC
NC
NC

4_ l0E-09
3.61E-t0

NC
NC
NC
NC
NC
NC

NC
NC

8.3s848
NC

4.12E-l l
NC
NC
NA
NC
NC
NC

8.80E-08

ND
4.198-l I

NC
ND
ND
NC
NC

't.'t0E tz
NC
ND
ND
ND
NC
ND
NC
ND

r.66E-13
NC
NC
NC
NC

1.14E- t  1
NC
ND

1.06E-12
ND
ND
NC

NC
NC
NC

l-99E-08
t.'t6E-09

NC
NC
NC
NC
NC
NC

NC
NC

2.02846
NC

3.00E48
NC
NC
NA
NC
NC
NC

2.08E-06

ND
5.69E- | 0

NC
ND
ND
NC
NC

t.58E-10
NC
ND
ND
ND
NC
ND
NC
ND

't .'t lE-17
NC
NC
NC
NC

l.9lE-09
NC
ND

1.23E-11
ND
ND
l{c

NC
NC

Not voc
Not VOC
Not VOC
Not VOC
Not VOC
Not vOC

NC
Nol VOC
Not VOC

NC
NC

Not VOC
Not VOC
Not VOC
Not VOC
Not VOC
Not VOC
Not VOC
Not vOC
Not VOC

2.88E-09

t.548-10
I.64E48

NC
8.528-10
l-08E48

NC
ND

3.33E-08
ND
NC
NC
NC
NC
ND
NC
ND

1.428-10
NC
NC
NC
NC

2.44E48
NC
NC

1.49E-09
ND

5.31E-08
NC

NC
ND
ND
ND
ND
NC
ND
NC
NC
NC
ND

NC
NC

ND
ND
ND
ND
ND
ND
ND
ND
ND

1.41E-07

2.948-r0
2.51E48

NC
6.85E-10
8.588-09

NC
ND

2.5',7E-08
ND
NC
NC
NC
NC
ND
NC
ND

9.92E-1r
NC
NC
NC
NC

9.03E48
NC
NC

1.?8E-09
ND

6.81E 07
NC

NC
ND
ND
ND
ND

Not VOC
ND

Not VOC
NC

Not VOC
ND

NC
NC

ND
ND
ND
ND
ND
ND
ND
ND
ND

8.338-0?

4.488-10
4.21E{8

NC
L54E-09
L94E-08

NC
NC

6.368-08
NC
NA
NA
NA
NC
NA
NC
NA

3.39E-10
NC
NC
NC
NC

LlTE-07
NC
NA

3.31E-09
NA

1.34F47
NC

NC
NC
NC

2.41E{8
2_ l4E{9

NC
NC
NC
NC
NC
NC

NC
NC

2.44E-06
NC

5.47E-08
NC
NC
NA
NC
NC
NC

3.518-06

ND - Not d4d.d/seDl.d i'r kdim.
NC = Nor .funk.d r c4idotd'.
NA - Not zpptic$L. seApDqdh D.
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TABLE 7-6: AASOLINf, CANCER RJSK ESTIMATES
Future Port ofOxkland Fleld Support Servicet Complex
2225 lod 2277 Seventh Street
Oakland, California

Chemlcal

Futur€ Lrnd Use

On-Sile Commercial worker

Soil Gas
P.th{ay

Soil Prthway
Groundwater

Patbway

Totrl Rrsk
Vapor

I[halatiod
Plrticulate
Itrhelrtion

Dermal
Cotrt|ct

Ingestion
Inhrlation

Vapor
InhrlNtion

Volrrile Organic Compounds
I ,1-DichLoroethane
1,1-Dichloro€thytene
1,2,4-Trimethylbenzene
I,2-Dichloroethan€
1,2-Dichloropropane
l,3,5.Trimethylbenzene

B€nzene
Chlorobenzene
Cbloruethane
ci!-1,2-Dichloroethylene
Di-isopropyl ether
Ethylbenzene
Freon I l3
Isopropylbenzene (Cumene)
Methane
Methyl tert-butyl ether
Naphthalene
n-Butylbenzene
N-pmpylb€nzen€
sec-Butylb€nzene
Tetrachloroethylene
Toluen€
trans- 1,2-Dichloroethylene
T.ichloro€thylene
Trichlomfluoromethane
Vinyl chloride (chloroethene)
Xylenes
Semi-Volatil€ Compounds
2-methylnaphthalene

Benz(a)anthmcene

!1"*':
FluorBnthene
Fluorene
Naphthalene

L Phenanthrene
lPvrene
I Peroleum Hvarocrrtons

l r ru-o ieset '
ITPH-CasoLine
lMetals

lCadmium
I cobah

I Copp€r

I Lead
I Molybdenun
t . ,

I zinc
I
I Cudulrtiv€ C5n.er Risk

N D I
N D I
N C I

i lBl
NDI
N D I

6.20E.07 |

IBI
N C I
N D I
N C I

x:l
Nc l

2.82E{e I

ilBl
il:l
N D I
N C I
NDI

l.4lE-oe I
N c l

2.24E-08 |NCI
N D I
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
NC

ND
ND
ND
ND
ND
ND
ND
ND
ND

6.468,07

ND
| .3 lE -12

NC
ND
ND
NC
NC

8.35E-13
NC
ND
ND
ND
NC
ND
NC
ND

1.80E-14
NC
NC
NC
NC

4.45F.12
NC
ND

1.55E-t4
ND
ND
NC

NC
NC
NC

7.01E-t0
6 .2 tE -11

NC
NC
NC
NC
NC
NC

NC
NC

1.768-06
NC

1.28E-07
NC
NC
NA
NC
NC
NC

1.89E-06

ND
1.82E-10

NC
ir"D

ND
NC
NC

3.13E-11
NC
ND
ND
ND
NC
N'D
NC
ND

7.18E |3
NC
NC
NC
NC

4.948-11
NC
ND

4.6rE-12
ND
N'D
NC

NC
NC
NC

t.29E-07
l. t4E-08

NC
NC
NC
NC
NC
NC

NC
NC

2.63E-06
NC

1.10E-09
NC
NC
NA
NC
NC
NC

2.t'tE-06

ND
2.27E-l0

NC
ND
ND
NC
NC

4.188 -11
NC
ND
ND
ND
NC
ND
NC
ND

8.99E-13
NC
NC
NC
NC

6_l9E-r 1
NC
ND

5.'t 7E-12
ND
ND
NC

NC
NC
NC

t_08E-07
9.56E-09

NC
NC
NC
NC
NC
NC

NC
NC

1.10E45
NC

t.63E4?
NC
NC
NA
NC
NC
NC

1. t38-05

ND
8.84E-08

NC
ND
ND
NC
NC

5.288-08
NC
ND
NI)
ND
NC
ND
NC
ND

2.43E tO
NC
NC
NC
NC

2.g',tE-O',7
NC
ND

4.36E49
N'D
ND
NC

NC
NC

Not VOC
Not VOC
Not VOC
Not VOC
No! VOC
Not VOC

NC
Not VOC
Not VOC

NC
NC

Not VOC
Not VOC
Not VOC
Not VOC
Not VOC
Not VOC
Not VOC
Not VOC
Not VOC

4.438-0'l

4.58E-10
1.90E48

NC
3.12E49
2.01848

NC
ND

3-99E-08
ND
NC
NC
NC
NC
ND
NC
ND

3.08E-10
NC
NC
NC
NC

1.41E47
NC
NC

2.71E-09
ND

1.068 06
NC

NC
ND
ND
ND
ND

Not VOC
ND

Not VOC
NC

Not VOC
ND

NC
NC

ND
ND
ND
ND
ND
ND
ND
ND
ND

I .3 lE46

4.58E-10
1.288-07

NC
3.12E-09
2.01E-08

NA
NA

7.12F,-01
NA
NA
NC
NA
NC
NC
NC
NC

3.31V09
NA
NA
NC
NC

4.37E-01
NC
N,d

8.558,09
NC

r-08E{6
NC

NA

NA
2.37E-Ol
2.1l E-08

NA
NA
NA
NA
NA
NA

NA
NC

t.548-05
NA

2s2E47
NA
NA
NA
NA
NA
NA

1.83E-05

NO - Nd ddEc<yempr.d in n.diun
NC - Nor .oBidcd r cd.ibc.r

r\P.no![dd\7'hs HHRA\.&j,Pdd7$Si b4lis. lRts ENvIRoNMENTAL



TABLf, ?{: BASELTNE CANCER RISK ESTIMATES
Future Port ofOaklNnd Field Support Servlcer Complex
2225 .od 22?7 Seventh Street
Orklatrd, Crlifornia

Ch€micr l

Future Lsnd Use

On-Site lntrusive Worker

Soil Cas
Prthwey

Soil PathwNy Groundwater Pethwav

TotNl Ritk
Vapor

Inhd4lion
PartlculNte
Iohrlation

Dermal
Contact

lrgestion
Vapor

Itrhdation
Dermrl
Contact Idhalation

VolNtile Orgsdic Compouods
l, I -Dichloroethane

l,l-Dichloroethylene
l,2,4Trimethylbenzene
1,z-Dichloro€thane
1,2-Dichloropropane
1,3,5-Trimethylbenzene

Benzene
Chlorob€nzene
Chloroethan€
cis- 1,2-Dicbloroethylene
Di-ilopropyl ether
Ethylben?ene
Freon l ll
IsopropylbH'zene (Cumene)
Methane
Methyl tert-butyl ether
Naphthalene
n-Butylb€nzene
N-propylbenzene
sec-Butylbenzene
Tetra€hlomethylene
Toluene
trdns-1,2-Dichloroethyl€n€
Trichloroethylene
Trichlorofl uoromethane
vinyl chloride (chloroethene)
Xylenej
Seml-Vol ile Compounds
2-m€thylnaphthalene

Benz(a)anthracene
Chrysene
Dibena)furan
Fluoranth€ne
FluoreDe
Naphthalene
Phenanlhrene
Prrene
Petroletm Hydrocarbons
T?H-Diesel
TPHCiloline
Metds

Barium
Csdnium
Cobrlt
Copper
, -"i
Molybdenun
Vansdium

Cnmulrtive Crnce. Risk

ND
ND
NC
ND
ND
ND
ND

7_0lE-l l
ND
ND
NC
ND
NC
NC
NC
NC

1.49E-12
ND
ND
NC
NC
ND
NC
ND

1.74E-13
NC

2.408-t2
NC

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
NC

ND
ND
ND
ND
ND
ND
ND
ND
ND

7.418-l I

ND
1.06E-11

NC
ND
ND
NC
NC

6,68E-14
NC
ND
ND
ND
NC
ND
NC
ND

L44E-15
NC
NC
NC
NC

3.56E-13
NC
ND

6.ME.I5
ND
ND
NC

NC
NC
NC

5.60E-t I
4.91E-t2

NC
NC
NC
NC
NC
NC

NC
NC

l.4lE-07
NC

r.038-08
NC
NC
NA
NC
NC
NC

L5 tE-07

ND
2.40E-t2

NC
ND
ND
NC
NC

4.41E- |  l
NC
ND
ND
ND
NC
ND
NC
ND

9.50E-15
NC
NC
NC
NC

6.51E-13
NC
ND

6.108-14
ND
ND
NC

NC
NC
NC

1.71E-09
l . 5 lE -10

NC
NC
NC
NC
NC
NC

NC
NC

3-48E-08
NC

t.12E-t l
NC
NC
NA
NC
NC
NC

3.67E48

ND
1.75E-l I

NC
ND
ND
NC
NC

1.21E-t2
NC
ND
ND
ND
NC
ND
NC
ND

6,9rE-14
NC
NC
NC
NC

4.15E-t2
NC
ND

4.438-13
ND
ND
NC

NC
NC
NC

8.28E49
7.34E-10

NC
NC
NC
NC
NC
NC

NC
NC

8.43E-07
NC

t.25E-08
NC
NC
NA
NC
NC
NC

8.65E-07

ND
9.48E-12

NC
ND
N'D
NC
NC

5.918-12
NC
ND
ND
ND
NC
ND
NC
ND

1.288-13
NC
NC
NC
NC

3.18E-11
NC
ND

5.19E-13
ND
ND
NC

NC
NC

Not VOC
Not VOC
Not VOC
Not VOC
Not VOC
Not VOC

NC
Not vOC
Not VOC

NC
NC

Not VOC
Not vOC
Not VOC
Not VOC
Not VOC
Not VOC
Not VOC
Not VOC
Not VOC

4.19F-ll

6.4{E-l I
6.82E-09

NC
1.558-10
4.52E49

NC
ND

r.39E48
ND
NC
NC
NC
NC
ND
NC
ND

5.94E-l I
NC
NC
NC
NC

l.0lE48
NC
NC

6-20E-10
ND

2.21E48
NC

NC
ND
ND
N'D
ND
NC
ND
NC
NC
NC
ND

NC
NC

ND
ND
ND
ND
ND
ND
ND
ND
ND

s.86E48

1.21E- 10
1.04E-08

NC
2.85E-10
3.58E-09

NC
ND

1.07E-08
ND
NC
NC
NC
NC
ND
NC
ND

4.13E-l I
NC
NC
NC
NC

3.76E-08
NC
NC

7.41E-10
ND

2.84E4?
NC

NC
ND
ND
ND
ND

Not VOC
ND

Not VOC
NC

Not vOC
ND

NC
NC

ND
ND
ND
ND
N'D
ND
ND
ND
ND

3.41E-O'l

t.8?E-10
t.73E-08

NC
6.40E-10
8.09E-09

NC
NC

2.47E-08
NC
NA
NA
NA
NC
NA
NC
NA

1.02E-10
NC
NC
NC
NC

4.78E-08
NC
NA

r.368-09
NA

3.0684',7
NC

NC
NC
NC

1.00E-08
8.91E- 10

NC
NC
NC
NC
NC
NC

NC
NC

I.02E-06
NC

2.28E-08
NC
NC
NA
NC
NC
NC

1.46E-06

ND - Nor .i6er.d/spl.d i' dcdid.
NC = N6r conddn d, dcinosm.
NA-Nor rpli.abl!. s.! Arpddir 0
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TABLE 7-7; BASELINE NONCANCER IIAZARD INDICES
Future Port ofOakland Field Support Services Complex
2225 and 2277 Sevetrth Strert
Oskland, Califorrig

Chemlcal

Development Phase

On-Site Constructlon Worker

Soil GIs
Pathway

Soll Prthway
Groundwater

Pathway Totrl
Nonc4ncar

HIVapor
Iuhrlrtion

Particulate
Inhrlation

Dermal
ContNct

Ingestion
Vepor

Itrhalation
Dermil
Cotrtact

Vapor
IrnalNtion

Vot itc Organic Compou$ds
l,l-Dichloroelhane
l,l-Dichloroethylene
1,2,4-T.im€thylbenzene
1,2-Dicblorcethane
1,2-Dichloropropane
1,3,5-Trinethylbenzene

Benzen€
Chlorobenzene
Chloroethane
cis-1,2-Dichloroethylene
Di-isopropyl ether
Ethylbenzene
Freon 1i 3
Iropropylbenzene (Cumene)
Methane
Methyl tert-butyl ether
Naphthalene
n-Butylbenzene
N-propylbenzene
sec-Butylbenzene
Tetrachloroethylene
Toluene
trans-1,2-Dichloroethylene
Tricbloroethylene
Trichlorotluoromethane
Vinyl chlorid€ (chloroethene)
Xylenes
Semi-volatlle Compounds
2-methylnaphthalene

Ben"(alanthracene
Chrysene
Dibenzofuan
Fluoranthene

Naphthalene
Phenanthren€
Pyrene
Petroleum l{ydrocarbotr6
TPH-Diesel
TPH-Gasoline
Metals

Barium
Cadmium
Cobal(
Coppo
Lead
Molybdenum

Zinc
Cumulrtive Non-cancer

Hazard Index

ND
ND

l. l2E-06
ND
ND
ND
ND

2-94E46
ND
ND

6.66E{8
ND

6.06E47
t_29848
7.81849

NA
3.47E-06

ND
ND

?.18E-07
3.94E-07

ND
9.81E-08

ND
7.32E-08
1.78E 08
3.74E-08
l.3l E-r)7

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
2.66E+o0

ND
ND
ND
ND
ND
ND
ND
ND
ND

2.668+00

ND
5.10E-09
9.06E48

ND
ND

't.76E48

1.24E48
6.55849
1.558-10

ND
ND
ND

1,86E-10
ND

?.64E-09
ND

5.88E- 11
2.14E-06
4,38E-08
4.3sE-08
1.55E-08
l. l  l  E-08
L44E49

ND
5.92E-10

N'D
ND

6.95E-10

2,54E-05
E.53E-07
t-53E-0?
8.05E-07
1.14E47
9.04E{6
1_35E{6
1.16E{6
l. l6E-05
3.82E47
1.80E46

1.68E-05
l.2lE47

2.30E41
1.998-02
2.01E-02
5.15E-06
6,04E-05

NA
5.34E-06
1.84E-04
9.96E-06

2.70E-01

ND
1.4'tE-08
2.03E-08

ND
ND

1.748-08
8.158-08
2.4'7E-01
3.35E-08

ND
ND
ND

7.01E-09
r\"D

1.998-08
ND

1,03E-09
3.49E-06
2.89E-07
2.8',7E-01
2.34E-O1
7.32E-08
4.088-09

ND
L l2E47

ND
ND

4.59E-10

2.15E-05
8.45E46
1.51E-06
7.9'tE-06
7.O7E-06
5.97E-05
1.34E-05
l. l5E-05
1.47E-05
3.78E{6
1.78E-05

1.348-04
8.43E-07

1.30E-02
2.69E-05
?.598-06
3.40E-06
4.008-05

NA
3.52E-06
l.2l E,04
6.518-06

1.35E-02

ND
5-44E{7
1.48E47

ND
ND

t-27E41
5-9lE-07
t.808-06
2.43E-01

ND
ND
ND

5.09E-08
ND

1.45847
ND

7.50E-09
r.69E-05
2.10E46
2.09E-06
1.70E-06
5.t28-O'7
2.96E,08

ND
8.l2E-0?

ND
ND

3.348-09

1.57E44
4.10E45
7.13E{6
1.86E-05
3.43E-05
4.34E44
6-48E45
5.59E-05
7,t4E-05
r-8lE{5
8.64845

9.758-04
6.l lE-06

3.158-01
1.958-03
5.52E-03
2.4'7E-04
2.918-03

NA
2.56E-04
8.82E-03
4.78E,04

3.37E41

ND
l. l4E-05
2.02E-04

ND
ND

t.13E-04
?.'768-0s
1.46E-05
7 _938-Q'7

ND
ND
ND

4.15841
ND

s.898{6
ND

1.31E4?
6.12E43
9.11845
9.17E45
7.9tE45
2.47845
3.22E46

ND
1.329-06

ND
ND

1.55E06

5.61E4?
1.90E{3
Not VOC
Not VOC
Not Voc
Not VOC
Not VOC
Not VOC
2.58E-02
Not VOC
Not VOC

3.75E-02
2.708-04

Not VOc
Not VOC
Not VOC
Not vOC
Not VOC
Not VOC
Not VOC
Not voc
Not VoC

129841

1.89E-07
1.72E 08
6.t98-06
1.80E-08
2.40E-08
LlTE-06

ND
7.00E-08

ND
L t 3E-06
1.76E-01
t.67E-O'7
5.l8E-06

ND
1.068-05

ND
4.71E-06
2.01E-os
t.0lE-06
t.'72E 06
3.94E-06
l. t 4E-07
1.34E-06
2.06E-07
4.088{8

ND
4.l lE{8
5.8?E{5

1.18844
ND
ND
ND
ND

3.36E41
ND

3.358-05
2,87E-05
8.60E-04

ND

t.29E-02
1.54E-02

ND
ND
ND
ND
ND
ND
ND
ND
ND

2.94E-02

2.53E{5
5.0?E44
1.42E{2
4.16E44
1.46E42
5.10E{3

ND
1.05E-03

ND
2.05E46
9.38E{3
'7 -95E46
2.51E45

ND
3.59E-02

ND
1,698-06
6.088-03
4.818-03
5.59E 03
6.59E03
l_ l7E-03
3.16E-05
t.93E-03
1.2680s

ND
6.17E{3
6.11E-05

L808-02
ND
ND
ND
ND

Not vOC
ND

Not VOC
8.688-01
Not VOC

ND

2.1lE-O]
8.l7E{5

ND
ND
ND
ND
ND
ND
ND
ND
ND

l.63E4l

2.54E-O5
5.14E.04
t.44E-02
4.16E-M
1.46E{2
5.28E{3
2.83E4s
1.07E43
1.07846
3-18E46
9.38E43
8.12846
3.14E45
1.29E48
1,59E42

NA
t-01E45
1.22E42
4.91E{3
5.69E43
6-67E-03
t_20E{3
3.6384s
1.93E43
7.498-05
l-78E48
6.17E43
t.22E44

9.50E-O?
r.95E-03
8.99E-06
4.14E-05
4.20E-05
5.01E-04
't.958-05

1.028-04
3.46E-02
8.82E-04
1.06E-04

5.42E-07
2-68E+00

5.57E-01
2.19E-02
2.51E-07
2.56E-04
J,0 t E-03

NA
2.65E-04
9.l  lE-03
4.94E-04

l . 6 l

ND - Chemi.al not dcr*t d or nor empled in m.diun.

Not voc = Cnemicalis not voltrile.
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TABLE 7-7: BASELINE NONCANCER HAZARI) INDICES
Fulure Port olOakleod Field SupportS€rvices Complex
2225 and 2t77 Seventh Street
Oakhnd, Callfornia

Chemicsl

Future LNnd Use

On-Site CommercirlWorker

Soil GNs
Pathwry

Soil Pathway
Grolrndwater

Pathrday Totrl

HIVrpor
Itrhalrtion

Partlculate
Inhalatiod

Dermal
Cont|ct

Ingestion
vapor

Itrhxlrtion
Vrpor

Itrhrlation

Vol|tile Orgalic Compo$trds
1,1-Dichloroethane
l,l-Dichloroethylene
1,2,4-Trimethylbenzene
1,2-Dichloroethane
I ,2-Dichloropropane
1,3,5-Trimethylbenzene

Benzene
Chlorobenzene
Chlomethene
cis-1,2-Dichloroethylene
Di-isopropyl ether
Ethylbenzene
Freon 113
Isopropylbenzene (Cumene)
M€thane
M€thyl ted-butyl ether
Naphthalene
n-Butylbenzene
N-propylbenzene
s€c-Butylbenzene
T€trachloro€thylene
Toluene
trans- 1,2-Dichloroethylene
Trichloroethylene
Trichlorofluommethane
Vinyl chloride (chloroethene)
Xylenes
Semivolatile Compourds
2-nethylnaphthalme
AcensphthBne

I Benz(.)anthracene

I Chrysene

I Dibenzofiran

I Fluomnthene

I Fluorene

I Naphthalene

I Phenanthrene
I Pvrene

I tetroteurn Hldrocerlons

ITPH-Diesel
lTPH4asoline
lMetals
lArsenic
lBariuln
lcadnium
lCobalt
lCopper

1il","**,"
I v*"ai'-
lzinc
I Crmulative Non-cancer
I Hazad Ind€x

ND
ND

3.12F.-Q'7
ND
ND
ND
ND

1.74E{5
ND
ND

3.t7E-01
ND

1.268-06
8.01E-08
4.86E-08

NA
4.38E-06

ND
ND

'7.01F.-0'7

6.42E-01
ND

3.18E47
ND

3-94E4?
t . t  1E47
2.32E41
1.788{6

ND
N'D
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
t.t9E42

ND
ND
ND
ND
ND
ND
ND
ND
ND

Ll9E-02

ND
1.06E-09
t-89E-08

ND
ND

1.628{8
2.57E49
1.16E49
?.40E-l I

ND
ND
ND

1.87E-t 1
ND

5.50E-t0
ND

t.22E-11
5.11E-0'7
9- t 2E-09
9.01E-09
'1.39E49

2.31E49
1.008-10

ND
1.238-10

ND
ND

1.45E-10

5,29E,06
t.?8E-07
LlSE-08
1.68E-07
t.49E-0?
t.88E-06
2.81E47
2.42E47
2.4tE46
7.968-08
3.',t5E47

3.50E-06
2.52E-08

4.78E 02
4.15E-01
4.20E-03
1.0?E-06
t.26E-05

NA
t. l  tE-06
3.83E-05
2.0'tE-Q6

5.638-02

ND
9.41E-08
2.56E-08

ND
ND

2.19E-08
t.03E-07
3.I I  E-07
4.22E-08

ND
ND
ND

8.82E49
ND

2.51E-08
ND

1.30849
4.398-06
3.64E-01
3.62E-07
2.9sE4'l
9.21E{8
5.13E-09

ND
l.4lE-07

ND
ND

5-?8E-10

2.71E45
1.06E-05
1.908-06
1.00E-05
8.90E-06
7.52E-05
1.68E-05
1.45E-05
1.858-05
4.76E-06
2.24E-O5

1.69E-{X
1.06E{6

t.64E-02
3.39E-05
9.5?E-.06
4.28E-06
5.03E-05

NA
4.44E-06
l.5lE-04
8.28E-06

1,70E-02

ND
r_l8E-07
3.21E-08

ND
ND

2.75E{8
t.29E-01
3,90E-07
5.28E-08

ND
ND
ND

l . l 1E48
ND

L l4E-08
ND

L6lE-09
3-67E{6
4.568-0?
4.54E-01
3.69WO'l
1.15E-07
6.438-09

ND
|.16E41

ND
ND

1.24E-t0

3.40E-05
8.898-06
l_598-06
8-38E-06
1.44E-06
9.42E-05
t.4rE-05
1.21E-05
1.558-05
3.98E-06
1.88E-05

2.tzE44
l. l3E{6

6.83E42
4.24E-04
t.20E-01
5.37E-05
6.318-04

NA

1.928-03
1.04E-04

7.t IE-02

ND
7.0'7845
5.99E45

ND
ND

2.948-04
2.838-06
8.628-05
1.238-06

ND
ND
ND

8.64E-07
ND

3.669-05
ND

1.66E{7
I.39E-04
8.6284s
9.49E45
t.z9E44
1.54E-04
1.04E-05

ND
1 .t28 06

ND
ND

8.358-06

1.88E-01
l.l6E-06
Not VOC
Not VOC
Not VOC
Not VOC
Not VOC
Not VOC
5.888-04
Not VoC
Not VOC

1.91E-05
1.20E-06

Not vOC
Not VOC
Not VOC
Not vOC
Not voc
Not VOC
Not VOC
Not VOC
Not VOC

3.68E-03

1.578-06
Ll2E-05
8.81E-04
8.66E45
l. l?E-03
3.188-04

ND
6.52E-05

ND
1.28E{7
't.'t8E44

4.95E4?
1.56E46

ND
2.24943

ND
2.10E-0',7
L l8E-03
2.99E44
3.48E44
4.10E-04
7.29E-05
r.978-06
1.20E-04
4.52E-O6

ND
3.84844
3.81E46

2.36F,-03
ND
ND
ND
ND

Not VOC
ND

Not VOC
1.68E-01
Not VOC

ND

3.63E{4
1.36E45

ND
ND
ND
ND
ND
ND
ND
ND
ND

l, l0E-02

1.57E46
t.02E44
9.42E44
8.66E4s
1.378-03
6.t28-04
3.07E-06
1.69E-04
1.31E46
t.28E4'7
7.'79E-04
4.95E-0?
3.718-06
8.0tE-08
221E-01

NA
4.76E{6
r.338{3
3.86E44
4,45E{4
5.40E{4
2.27E-04
1.21E-05
1.20E-04
1.24E 05
1.1 I E-07
3.85E-04
1,39E-05

4.1tE-03
2.31E-05
3.538,06
t.86845
1.65E45
l,7lE{4
3,12E{5
2_69E-05
2.31E-03
8.82E-06
4.16L05

7.66E-04
1.19E-02

L3lE-01
4.61E-01
5.40E-03
5.90E-05
6.94E-04

6.t tE-05
2 .11E ,03
l. t  4E44

0 .18

ND - Chmical nol da€cred o. .ot smpled in nediub.

Nor vOC = Chemicalis tut volatile.

!:\Podorond\1hs'\HHR^\.&j-P.nnnsr_b.3.rin. IRIS ENVIEONMENTAL



TABLE 7-7: BASELINE NONCANCER HAZARD INDICES
Future Port ofOrkhnd Field Support Servicer Complex
2?25 and 2277 Seventh Street
olklend. Caliaortria

Chemicel

Future Land Ut€

On-Site lotrusiv€ Worker

Soil Cas
Prthwry

Soil Prthway
Grortrdwrter

P.thway Total

HIVlpor
Itrhdatiotr

Particulate
Ithrldion

Dermal
Contact

Itrgestion
Inhrlrtion

Derm{l
Contxct

Vepor
lnbalation

Voletile Orgetric Compounds
l, l-Dichloroethane
1, 1-Dichloroethylene
1,2,4-Trimethylbenzene
1,2-Dichloro€thrne
1,2-Dichloropropane
1,3,5-Trimethylbenzeoe

B€nzene
Chlorobenzene
Chloroethrne
cis- l,?-Diohloroethylene
Di-isopropyl ether
Ethylb€nzene
Freon 113
Iaopropylb$zene (CuRene)
Methan€
M€thyl ted-bufl ether
Naphthalene
n-Butylbenzene
N-propylb€nzene
s€c-Butylbenzene
Tetrachloroethylene
Toluene
tr.ns- 1,2-Dichlomethylen€
Trichloroethylene
Tri€hlorofl uoromethane
Vinyl chloride (chloroethene)
Xylenes
Semivolatile Compoutrds
2-methylnaphthalene

Benz(a)anthracen€
Chrysene
Dibenzofurdn
Fluoradtene

lFluorene
I Naphrhalene

t -
lryrene
I Petroleum Ilydrocrrbons
t ^ . . ^ , .

ITPH-Gasol ine
I Met.ls

lArsenic
lBanum
I cadmiun

I Cobalt
I CopDer
t -  - :
I rJaO
I uotuu"nu-
I v*uaiu*
I zinc
I Cumuhtive Non{Nncer
I Hrzerd Index

ND
ND

7.48E-10
ND
ND
ND
ND

1.96E-09
ND
ND

4.44E-tl
ND

4-04E-10
8-588-12
5.208-r2

NA
2.328 09

ND
ND

4.78E-10
2,63E-10

ND
6.54E-l l

ND
4.888-11
t . l 9E -11
2.49E-11
2,21E-t0

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
1.78E43

ND
ND
ND
ND
ND
ND
ND
ND
ND

l.?8E-01

ND
8.49E-t I
r .5lE-09

ND
ND

t.29E-09
2.06E-10
1.09E-10
5.92E-r2

ND
ND
ND

3.108-12
ND

4.40E-l I
ND

9.798-13
4.578-08
7.30E 10
1.26E-lO
5.91E- l0
1.85E-10
2.408-ll

ND
9.86E-12

ND
ND

l-l6E-l I

4.23E41
1.428{8
2.54949
1.34E-08
L 19E-08
1,51E-07
2.25E48
L94E-.08
1.93E47
6.17E-09
3.00E-08

2.80E-07
2.02E-09

3.838-03
3.32E44
3.36E44
8.58E48
1.01E46

NA
8.898-08
1,06E-06
1.66E-07

4,50E-03

ND
1.25E-09
3.39E-10

ND
ND

2.90E-10
1.36E49
4.l2E-09
5.58E-10

ND
ND
ND

t . l 7E -10
ND

l_l2B-10
ND

t.'t2E-tl
5.81E-08
4.82E1)9
4.79E-09
3.90E-09
1.22E-09
6.19F-ll

ND
1.86E{9

ND
ND

'7.65E-12

3_59s-07
l.4lE-07
2.52E-08
1.33E-07
1,18E-07
9.95E-07
2.238-07
t.92E-0'7
2.45E-O'7
6.308-08
2.9tE,4'7

2.21E{6
t.41E48

2.16E-04
4.48E-0 7
1.27E-07
5-67E-08
6.66E-07

NA
5.8?E-08
2.02E-06
Ll0E-07

2.258 -04

ND
9.06849
2.46E49

ND
ND

2.l lE49
9.88E-09
2,998-08
4_068-09

ND
ND
ND

8.49E 10
ND

2_4lE-09
ND

1.258-10
2.82E-01
3.50E-08
1.48E{8
2.84E48
8.87E49
4.94E-10

ND
r.35E-08

ND
ND

2.6tE{6
6.83E-07
t.zxE-01
6.44E-07
5.1lE-O1
'723E46

1.08E-06
9.31E-0?
l. l9E46
3.06E47
1.44E-06

t-63E-05
1.02E-01

5.25E-03
3.26E 05
9.21E-05
4.r2E-06
4.84E-05

NA
4.2'1E-O6
1.478-04
1.9 tE46

5.62E{3

ND
7.58E49
l.3sE-o'l

ND
ND

t.l6E-0?
1.84E 08
9.'t4F.09
5.28E-10

ND
ND
ND

2.768-10
ND

1.93E-09
ND

8.748-l t
4.08E{6
6.51E48
6-48E-08
5.28E48
1.65E-08
2.14E-09

ND
8.81E- 10

ND
ND

1.03E-09

3.78E-05
1.27E{6
Not vOC
Not VOC
Not VoC
Not VOC
Not voc
Not VOC
1.'t2E-05
Not VOC
Not VOC

2.50E,05
1.80E.07

Not vOC
NoivOC
Not VOC
Not vOC
Not VOC
Not VOC
Not VOC
Not vOC
Not VOC

8.60E-05

L t5E-09
2.86E-10
1.038-07
6.348-10
4.008-10
1.95E-08

ND
t. t7E{9

ND
1.88E48
1.29E48
z.'t9E49
8.64E48

N'D
r.76E4'l

ND
7.94E-08
3.35E-07
5.02E{8
2.87E-08
6.5?E-08
1,89E-09
2.23E-08
3..t4E-09
6.808-10

ND
6.88E-10
9.',tgE{7

1.9?E46
ND
ND
ND
ND

5.60E-09
ND

5.58E-07
4.19E-07
1.43E-05

ND

2.t58-04
2.57E44

ND
ND
ND
ND
ND
ND
ND
ND
ND

4.9iE-04

4.21E41
8.16E46
2.16E44
7.93E46
2.44E44
8.slE45

ND
1.75E45

ND
3.428-08
1.56E-04
t.338{7
4.19E4',1

ND
5.99844

ND
2.81E48
l.0lE-04
8.01E-05
9.328-05
1,10E-04
1,95E-05
5.2'1E41
322E45
l.2lE46

ND
L03E44
1.0?E{6

6.338-04
ND
ND
ND
ND

Not VOC
ND

Not VOC
1,45E-04
Not VOC

ND

4.52E-05
1.36E-06

ND
ND
ND
ND
ND
ND
ND
ND
ND

2.12F-03

4.24E-O1
8.188-06
2.368-04
1.93E46
2.44E44
8.52E{5
2.98E48
l.?5E45
5.15E49
5.30E48
t,56E44
t-35E-07
5-0tE47
8.58E-12
5-99E-04

1.10E-07
1.06E'-04
8.01E 05
9.33E-05
l. t0E-04
1.95E-05
5.52E-0'7
3.22E-05
1,23E-06
L l9E-11
1.03E-04
2.00E-06

6.76E-04
2.l  lE46
1.50E{7
'7.90E47

1.01E41
8.38E-06
t.33E46
!.?0E-06
1.64E-04
l_478-05
t.'t'tE-o6

3.04E-04
2.038-03

9.29E-03
3.658-04
4.28V04
4.26E{6
5.01E-05

NA
4.42E-06
1.52E-04
8.24E-06

0.02

NO = Chfli€l nol d.i@t d or not enpled in mcdiM.

Not VOC = Ctehi..l is not volrrilc.
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Ch€mic|l

Futur€ Lend Use

On-Site Commercial Worker

Soil Cas
PathwNy

Soil Pa(hrYry
Croutrdwcter

Path*ay
Total Risk

Vipor
lnhdalion Itrhelrtion

Vapor
IubalNtion

volNtile Organlc Compounds
l, I -Dichloroethane

I, I -Dichloro€thyl€ne

1,2,+Trimethylb€nzene
I,2.Dichloroethane
1,2-Dichloropropane
1,3,5-Tnmethylbenz€ne

Benzene
Chlorobenzene
Chloroethane
cis- 1,2-Dichloroethylene
Di-isopropyl €iher
Ethylbenz€n€
Frcon l13
Isopropylbenzene (Cumene)
Methane
Merhyl terr-butyl ether
Naphthalene
n-Butylbenz€ne
N-propylbenzene
sec-Butylbenzene
Tetrachloroethylene
Toluene
trans-1,2-Dichloroethylene
Trichloroethylene
Trichlomfluoromethane
vinyl chlonde (chloroethene)

Setnl-Volrtlle Compounds
2-nethylnaphthalene

I Acenaphlhene

I Antbracene

I 
genda)anrlmcene

I Chrysene

I noenzonran

I 
Fluoranlhene

I t'taphrtratene

I Phenanthr€ne

I Pyrene
I Peroleum Hydrocarbons
ITPH-Diesel

ITPH-casoline
lM€tals
lArsen'c
lBanum
lCadnium
lCobalt
I copper

I Lead

I Molybdenum

ll Vanadium

ll zinc
tl
ll Cumulative Cancer Rfuk

ND
ND
NC
ND
ND
ND
ND

5-69E-07
ND
ND
NC
ND
NC
NC
NC
NC

2.60E-09
ND
ND
NC
NC
ND
NC
ND

1.298-09
NC

2.188 08
NC

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
NC

ND
ND
ND
ND
ND
ND
ND
ND
ND

5.94E-0?

ND
8.84E48

NC
ND
ND
NC
NC

5.36E-08
NC
ND
ND
ND
NC
ND
NC
ND

2.33E-t0
NC
NC
NC
NC

2.9',tE-O7
NC
ND

4.63849
ND
ND
NC

NC
NC

Not vOC
Noi VOC
Not VOC
Not VOC
Not VOC
Not VOC

NC
Not VOC
Not VOC

NC
NC

Not VOC
Not VOC
Not VOC
Not VOC
Not VOC
Not VOC
Not VOC
Not VOC
Not VOC

4.44E-u1

4.43E-10 | 4 4rE-r0
I g5F-09 | g 74E-08

NCI * .
J.r2E49 | 3.r2E-09
2.01E-08 | 2.01E-08

N C I N A
N D l " "

r.8lE-08 | 6.60E.07
N D I N A
N C I N A
Nc I r,rc
N C l r o
N c I N C
N D I N C
N c I N C
N D I N C

3.088-10 | 3.r4E-09
N C I N A
N c I N A
N C I N C
N C I N C

4.22E-08 | 3.39E-01
N C I N C
N C I N A

1.48E49 | 7.40E-09
N D I N C

2.56E{7 | 2.77E41
N C I N C

NC
ND
ND
ND
ND

Not VOC
ND

Not VOC
NC

Not VOC
ND

NC
NC

ND
ND
ND
ND
ND
ND
ND
ND
ND

3.?08-07

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NC

NA
NA
NA
NA
NA
NA
NA
NA
NA

l.4lE-06

TABLE 74: SITE DEVELOPMENT CANCER RISK ESTIMATES
Futrre Port ofOaklatrd Field Support Services Complex
2225 end 2277 S€venth Srrert
Oaklatrd, C.llfornla

o

ND = C!.Ek.l sr dadl.d or sEpl.d i. D.{ruh
Nc - chrDicrl mr.sidd.rt 1 .ei6g.a
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Future Land Use

On-Site Commercial Worker

Soil Git
PNthwey

soir Prthwavl tT""iltJ"l* 
I

Jilt"{r* I*"":""'li'*,Vapor
Inhdation

Vohtile Orgatric Compounds
I, I -Dichloroethan€

I, 1-Dichloro€thylene
l,?,4-Ttimethylbenzene
I ,2.Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene

Benzene
Chlorobenzene
Chlorcethane
cis-1,2-Dichloro€thylene
Di-i5opmpyl ether
Ethylbenzene
Freon 113
Isopropylbenzane (Cumene)

M€thare
Methyl t€rt-butyl ether
Napbthalene
n-Butylbenzene
N-propylberzene
sec-Butylbenzene
T€nachloroethylene
Toluene
trans- 1,2-Dichloroeihylene
Trichloroethylene
Trichlorofl uoromethane
Vinyl chloride (chloroethene)

Xylenes
SeEi-volatile Compotrtrds
2-rhethylnaphthalene
Acedaphthene

Benz(a)anthracene
Chrysene

I Dibenzofuran

I Fluorartlrcne

I FluorEne

I Naphthalene

t _

I terroleum HydrocarUonr

ITPH-Diesel
I TPH-Casoline

lMetNls

lBarium
lCadmiun

I cobart

l (opper
t - - _ _
I Molybdenum

I vanadium

lzinc
ICttmolative Non{encer
I Hrzrrd Ider

ND
ND

3.01E47
ND
ND
ND
ND

1.598-05
ND
ND

3.45E-0'7
ND

Ll6E-06
7.88E-08
4.81E{8

NA
4.05E46

ND
ND

6.468-01
5.91E-07

ND
2.93E-01

N'D
3.6lE-07
1.04E-07
2.26841
1.63E46

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
l. t0E-02

ND
ND
ND
ND
ND
ND
ND
ND
ND

l. l0E42

ND
?.0?E-05
6.83E-05

ND
ND

3,30E44
2.61E46
8.758-05
t.34B-06

ND
ND
ND

9.t3E-07
ND

3-66E-05
ND

1.59E4?
1.59844
9.79E45
1.088-04
1.46E-04
L54E-04
l, l2E-05

ND
7.s6E-06

ND
ND

8.91E46

2.r5E43 | 2_08E-06 I 2.15E-01

1.52E-06 | 1.52E-06
7.16E46 I 1.19E-0s
4.2rE-04 | 4.90E-04
8.66E-05 I 8.66E-05
1.378-03 | 1.37E-03
l.rsE44 | 4.45E-04

ND I z.r:eor
6,23E45 |  1.66E{4

ND |  1.34E46
s.:2E-08 | s.22E48
1.18F-04 | 7.t9E44
4.9OE l0 I  4.90E-t0
1.00E 06 | 3.12E-06

ND I 7.88E-08
?.s2E{6 I 4.4sE-05

N D I N A
2.r08-0? | 4.418-06
l. l8E-03 | 1,34E-03
7.r9E{5 | 1.70E-04
3.r9E{7 | r .09E-04
7.01E-05 | 2.r6E{4
2.19845 | t .76E44
l.s2E-06 I 1.30E-05
8.26E 05 | 8.26E45
2A2E46 | r.038-05

ND I I.MF,-O?
9.2?E-05 I 9.29E-05
l.s7E-06 | 1.2tE45

3.838"06
NA
NA
NA
NA
NA
NA

2.35E-03
NA
NA

1.85E-04
l. l0E-02

NA
NA
NA
NA
NA
NA
NA
NA
NA

0.02

1.83E46 ND
Not VoC I N'D
NotVOC I ND
NoTVOC I ND
Not VOC I Not VOC
NotVOC I ND
NotvOC I Not VOC
6.?08-04 | t.688-03
NotVOC I Not vOC
NotVOC I ND

2.21E{5
1.38846

Not VOC
Not VOC
Not VOC
Not VOC
Not VOC
Not VOC
Not VOC
Not VOC
Not VOC

3-63E44
1.36845

ND
ND
ND
ND
ND
ND
ND
ND
ND

4.14E43 |  6.43E{ l

TABLE 7-9: SITE DEVELOPMENT NONCANCf,R HAZARD INDICES
Futur€ Port ofOrkland Fi€ld Support Services Complex
2225 and !277 Seventh Slreet
O.ktand, Califorria

ND = Chemr.rl no1 d.rectd or iol Mpled ir ftdiuh.

Nor VOC - Cldicrl is trot vohliL.
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APPEI{DIX B



APPENDIXB

MODELING METIIODOLOGIES



Appendix B. Modeling Methodologies

This appendix explains the methods used to model exposure to contamiirants ofpotential concem

(COPC$ for human receptors considered at the Site. These models were used to estimate on-

Site, indoor and outdoor ambient air concentrations associated with the emission ofCOPCs from

soil, soil gas, and groundwater. Estimation of airbome COPC concentrations at on-Site receptors

comprised the calculation of (i) emission rates ofCOPCs at the appropriate surface boundaries

and (ii) dispersion factors for these COPCs into trenches and indoor environments, The

calculated COPC concentrations were combined with exposure assumptions and chemical

toxicity data to characterize potential adverse health effects to on-Site receptors. Note that all of

the models presented in this appendix will overestimate ambient air concentratrons when non-

aqueous phase liquids are present.

8.1 Exposure Modeling Summary

Iris Environmental initially performed baseline modeling under an assumed default condition

where specific design elements that will be incorporated into the development were not included.

These specific design elements include 1) the planned passive soil-venting systems that will be

placed beneath all constructed buildings and 2) the asphalt cap that will completely cover the

Site. We then conducted modeling under conditions consistent with the planned site

redevelopment, incorporating the aforementioned design elements. Note that these design

elements will only affect the fate and transport of the COPCs in the commercial-worker scenario.

The calculated, site-specific exposures were combined with the appropnate COPC-specific

toxicological data to characterize the potential for adverse health effects, as described in Section

6 of the assessment. The following table summarizes the models used to estimate exposure for

each human receptor subject to a complete exposure pathway, as descnbed in Section 5 of the

assessment. Uncertainties associated with these modelins anoroaches are discussed in

Appendix C.
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Baseline Evaluation

Scenario Model
Name

Model Breakddrin

Emissions Dispersion

Development

On-Site
Construction
Worker

Soil Particulate Dust Default Default
Soil Trench Methane Advection Trench Model

Subsurface Soil
Gas Trench Methane Advection Trench Model

Groundwater Trench Methane Advection Trench Model

Future Use

Intrusive
Worker

Soil Particulate Dust Default Default

Soil Trench Methane Advection Trench Model

Subsurface Soil

Gas Trench Methane Advection Trench Model

Groundwater Trench Methane Advection Trench Model

On-Site

Commercial
Worker

Soil Particulate Dust Default Default

Soi l
Johnson &

Ettinger Methane Advection Johnson & Ettinger
Subsurface Soil

Gas

Johnson &
Ettinger Methane Advection Johnson & Ettinger

Groundwater
Johnson &
Ettinger Methane Advection Johnson & Ettinger

Planned Site Redevelopment Evaluation

On-Site
Commercial
Worker

Soil Particulate Dust Default Default

Soil
Johnson &
Ettinger Diffusive Flux Johnson & Ettinger

Subsurface Soil
Gas

Johnson &

Ettinger Diffusive Flux Johnson & Ettinger

Groundwater
Johnson &
Ettinger Diffusive Flux Johnson & Ettinger
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8.2 Physicochemical Properties and Site Parameters

The mobility of a COPC in the subsurface is govemed by the physicochemical properties of the

COPC and by the soil properties. The COPC-specific properties thut goue"n transport include

the diffusion coefficient in air, diffusion coefficient in water, Henry's law constant, solubility in

water, and the organic carbon partition coefficient. The values assumed for these properties and

their corresponding sources are listed in Table 5- 1 .

Soil properties required to estimate the transport ofCOPCs include total porosity, dry bulk

density, soil saturation, and organic carbon content. As there is considerable uncertainty with

respect to the soil properties, conservative values were assumed where site-specific data were not

available. Site-specific properties were used where available, and were based on data from the

Phase II ESA. Site soil, groundwater, building, and trench parameters are presented in

Table 5-2. Soil properties were assumed to be homogeneous.

8.3 Trench Model

The Trench Model was used to estimate airbome COPC concentrations resulting fiom the

volatilization ofCOPCs from soil, soil gas, and groundwater into trenches dug by construction

workers during Site development. This model assumes that COPCs present in subsurface soil,

soil gas, and groundwater are volatilized fiom the surface of the trench walls and dispersed

thoughout the trench by winds,

Estimation of ambient COPC concentrations for the intrusive worker consisted of two steps:

(i) the estimation of the volatilization flux of COPCs into the air; and, (ii) the modeling of the

dispersion ofthe COPCs in the trench. An analytical solution to the Fickian diffusion equation

was used to calculate the volatilization flux ofCOPCs fiom soil, sotl gas, and groundwater into

the trench. An empirical analogy approach was used to estimate the dispersion in the trench.

Section A.4.1 describes the methodology used to estimate the volatilization flux from soil, soil

gas, and grcundwater to the trench. Section A.4.2 describes the methodology used in estimating

the concentration of COPCs in the trench. Ambient air concentrations from trench modelinc arc

incomorated into Tables 5-3 and 5-4.
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8.3.1 Estimation of Baseline Flux of COPCs from Soil, Soil Gas, and Groundwater to the
Trench Assuming Methane Advection

COPCs can flux through the pores ofsoil and be emitted into the trench. '{n situations where

there is evidence of methane production resulting fiom the action of subsurface microorganisms,

the potential for the pressunzed flux of methane to resulting in the advective transport ofother

COPCs must be addressed. Methane concentrations at the Site are likely the result of the use of

hydrocarbons as a food substrate by subsurface microorganisms. As the microorganisms

consume the hydrocarbons as food, methane is released as a byproduct. The methane so released

begins to build up pressure, resulting in a pressure gradient between the source and the surface.

This pressure gradient causes methane, and other collocated gases, to be 'pushed" to surface at a

rate greater that expected fiom the diffusion gradient.

The COPC flux associated with the methane pressure gradient can be estimated by assuming a

steady-state flow associated with this pressure gradient (Little et al..1992). Under this

assumption, the normalized average flux is:

I /C  =  f }  /A+  lO ' i

where:

JIC

a
C
A

normalized contaminant flux at ground surface (m/s);

steady state fiux rate of rhe melhane gas lcm 
t/s 

t:
soil gas concentration resulting from media of concem (mg/m:';; and

area of trench surface (cm2).

The steady-state flux rate of methane is calculated from:

Q: (k/u) (PiL)A

where:

soil intrinsic permeability (cm2);

vapor viscosity (g/m.s);

pressure of methane at groundwarer table (g/cm.s:l;

distance from groundwater table to surface (cm); and

area oftrench surface (cm:).

l , _

D -

T _
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Note that the total flux into the trench may not exceed the mass available for transport. While

groundwater sources are considered infinite, soil and soil gas sources are finite; therefore, both

soil and soil gas flux estimates are checked to ensure they do not result in yiolation of

conservation ofmass. To estimate the flux under these conditions, we assumed that all ofthe

mass potentially available to flux into t}te trench did so, taking into account the potential flux of

COPCs to the surface. Under these assumotions. the normalized flux into the trench would be:

(.2W + 2l)1rz? I 4 + (D - z)*rYL
x 10-2

AT

where:

J/C

I

T'\

\ I I

T _

z=
 .

normalized contaminant flux at ground surface over time T (m/s);

soil gas concentration resulting from media of concern (mg/mi);

total flux time (exposure period, s);

depth of COPC contamination (cm);

width of trench (cm);

length of trench (cm);

depth of trench (cm); and

surface area of trench (cm2).

The trench parameters referenced above are presented in Table 5-2. Note that the formulation of

this Trench model requires that there are no NAPLs present. If this model is used to estimate the

flux of NAPLs, the flux will be overestimated. Therefore, as a conservative screen-of the impact

ofNAPLs on exposure concentrations, this approach may be used.

8.3.2 Concentration of COPCs in the Trench

Atmospheric dispersion in trenches is similar to that found in street canyons. Street canyons are

streets lined on both sides by buildings. This configuration results in a cross-street profile bound

on three sides, with an open surlace above the street. Winds normal to the stleet flow over

building rooftops and drop down through the open surface above the street to create zones of

turbulence within the canyon. Like street canyons, trenches are bound on three sides and

surface winds traveling over the trench drop down to create zones of turbulence within the

trench. Similar to emissions from cars traveline alons the street at the bottom ofthe sfeet
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canyon, emissions from the bottom of the trench may get happed within the trench walls.

Therefore, ambient air concenfations resuiting from emissions in the bottom ofthe trench may

be estimated from street canyon modeling of automotive emissions. Usin'g this analogy, the

concentrations resulting from the formation of turbulent eddies in the trench may be estimated

from the following equation (Cermak, 1974):

( -  _ =  "
n  r r r  tv r .| lr Lr Us

where:

air concentration in the trench (-g/-')

flux of COPCs into the trench tg/s-mrl
length of the trench (m)

depth of the trench (m)

area of trench walls and floor 1mr.1
average surlace wind speed (m/s)

To maintain the analogy with the experimental results presented in Cermak et al. ( I 974) the

width of the trench was assumed to be one and half times the deptli of the trench. All the input

parameters used in the trench modeling are presented in Table 5-2. The hypothetical trench is

assumed to be 100 cm deep, 150 cm wide, and 400 cm long.

The trench equation presented above itssumes that the wind is constant and is always blowing

normal to the trench; therefore, the equation gives a maximum one-hour average concentration.

A multiplication factor of 0.08 is generally used to convert maximum one-hour concentrations to

annual average concen?ations. Nonetheless, Iris Environmental conservatively assumed that the

one-year average concentrations in the trench would equal the maximum hourly concentrations;

therefore, this multiplication factor was not used. Furthermore, wind speed and direction normal

to the trench will vary significantly with change in meteorology. Therefore, it is likely that this

Trench Model will provide a conservative estimate ofthe actual annual average concentratlon rn

the trench.

I _

I .

Ht
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8.4 Dust Model

The estimation of concentration goals attendant to inhalation ofparticulates requires the

determination of the quantitative relationship between chemical concenirations in the soil

(mg/kg) and the concentration of respirable particulates (PM16) in the air due to fugitive dust

emissions. Particulate emissions are due to wind erosion and, therefore, depend on the

erodibility of the swface material. For the fugitive dust inhalation pathway, we assumed that the

ambient air particulates at the Site are equal to the National Ambient Air Quality Standard for the

annual average respirable portion of suspended particulate matter (0.050 mgimr [50 Fg/m]l

PM16) and that the particulates have the same concentration of contaminants as the soil (DTSC,

1994). For the intrusive worker, we have assumed that the airbome dust level present during the

intrusive activities would be one tenth of the standard for respirable dust particulates (i.e., one

tenth of 5 mg/mr, or 0.5 mgm3 1500 pdmrl), as established by the California Occupational

Safety and Health Administration (Ca'I/OSHA). For both the resident and worker populations,

we have assumed that 100% ofthe inhaled particulates come f?om surface soil.

8,5 Johnson and Ettinger Model

The transport of COPCs into indoor air was simulated using the UsEPA-approved Johnson and

Ettinger Model ('the J & E Model"; USEPA, 2000), as modified by Cal/EPA. The Advanced

version of the Model was used (SL-ADV Version 2.3: 3/01). The J & E Model is used to

estimate indoor air concentrations associated with the volatilization and dispersion ofCOPCs in

soil, soil gas, and groundwater into indoor environments. COPCs in subsurface,soil, soil gas,

and groundwater, may be emitted into indoor environments thrcugh advection and diffusion.

Once released into indoor air, turbulent mixing will disperse the COPCs in the building.

The J & E Model estimates the COPC indoor air concentrations in a two steps process: (i) the

estimation of the flur of COPCs into the building; and, (ii) the estimation of the dispersion of the

COPCs in the building. For our baseline analysis, we have assumed that COPCs in subsurface

soil, soil gas, and groundwater, may migrate vertically into on-Site buildings by advection and

diffusion. The advective component ofthe flux is the result of a methane pressure gradient, as

discussed above. Currently, the J & E Model does not include this advective transport
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mechanism. As this transport pathway can sigrrificantly increase tlre total flur into a building,

we have modified the J & E Model to incorporate this pathway.

Using the approach developed in Section A.4.1, the advective component ofthe flux was

incorporated into the J & E Model. This adjusted J & E Model simulates the transport of a

compound into the building by both advection and diffusion and relates the flux ofthe substance

to the pressure gradient ofmethane.

The planned site redevelopment will include passive vapor venting systems below building built

on-Site. The passive vapor venting system will decouple the advective transport of COPCs into

the building, allowing the COPCs to escape around the building, and thereby reducing the

advective transport ofsoil gas to zero. In this case, we have conservatively assumed that

diffusive transport of COPCs into the building will continue even with the addition of a passive

vapor ventlng system. We used the standard J & E Model to estimate the diffusive transport to

COPCs into the building.

The development of the Model is described in detail in the user's guide (USEPA,2000). The

modeling inputs that affect the estimate ofthe indoor air concentrations include building, soil,

methane flow rate, and physicochemical parameters. Default building parameters used include

building height, the building air exchange rate, and the seam between the floor and the building

walls. Modeling paiameters are presented in Tables 5-2. Table 5-3 shows the predicted air

concentrations associated with baseline evaluation and Table 5-4 shows the predicted indoor

ambient air concentrations associated with the inclusion ofplanned design elements.
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PARAMETtrRS USED IN BASELINE VAPOR TRANSPORT MODELING
2225 & 227? Seventh Street
Port of Oakland, Califonia

Psrameter Symbol Residentirl Comm€raial Ouldoors Unitt

3roundwater Source- building separation LT 198,36 198.36 244.08 (cm)

Itratum A soil air-filled Dorositv. 1" 0.220 0.220 0.220 1cm3/cm3

itrarum B soil air-filled porosity, l.- 0.000 0.000 0.000 1cm3/cm)

StraNm C soil air-filled porosity, c 0.000 0.000 0.000 lcml/crn31

Srraturn A effective total fluid saturation, 0.095 0.095 0.095 1cm'/cm'

Stratum A soil intrinsic permeability, kr L76E-09 l.?6E-09 't.16E-E ("-t)

Itrahrln A soil relative air permeability, 0.951 0.951 0.951 ("-')

Itrah!m A soil effeqive laDor permeability, 1.67E-09 1.67E-09 t.67E-09 ("'n')

fhickness of capillary zone 30.00 30.00 30.00 (crn)

fotalporosity in capillary zone 0.16 0,36 0.36 lcmt/cm'

Ar-filled porosity in capillary zone 0.005 0.005 0.005 lcml/cm31

water-fllled porosity iD capillary zone 0.355 0.355 0.355 lcmlcmf

Floor- wall seam perimeter. 49,98'7 49,981 49,98',7 (cm)

Bldq. ventilation rate. Qo"irai." 2.98Er{)6 5,29E+06 5.29E+0,6 (cm3is)

Area ofenclosed space below grade, 4.88E+0? 4.888+07 4.88E+0? (".')

:Iack- to{otal area ratio, h L025E{4 1.025E-04 2.050E-04 (unitless)

:rack depth below prade, 7"."x t f t f (cm)

VaDor viscosiry at ave. soil temperahxe, rnrs |.1'7E-04 t.11E-04 t.'7'7E-04 (C/crt-s)

ConvectioD pxth length, L I J l 5 tcmt

Crack radius, 0.10 0. l0 0.20 (cm)

A.rea ofcrack. 5.00E+03 5.00Er{3 1.00E r04 (".nt)

Average vapor flow mte into bldg., Q*ir 2.088+01 2.08E+01 2.378+01 (cmr/s)

Average vapor flow rate of methane o 2.248+Ol ?.24Btnl l-48E+01 (..1s)

Average flow raie out ofbldg. 2.988+06 5.29E+06 5.29E+06 (cm'A)

M,ffiAFT
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BASELINE VAPOR TRANSPORT
MODELING INTERMEDIATE
CAI,CUI,ATIONS, OUTDOOR WORKER

{CONSTRUCTION & TRENCI{)

1ll5 & l2?? Sn.oth Srre.t
Po.l orOdkl.nd, Crlifo. t

HTS Gtn-DHVJS H'TS

l.?0E-01
4.49E-03
3.14E-03
5.r98.03
1.90E{3
!.14E-03
6,30E-03
4.19E-03
334E{3
J.!9E{l
3.67E{3
3.67E{3
r.748{3
|,44l43
3,14E43
L05E{2
4.10E{3
2.95E-01
3.74E-03
3.39E-03
7,14E-01
1.59E-03
4.34E-03
r-5!E-01
3.94E-03
4.34Ei03
5l8E-0]
3.49E-03

).26E 03
2.13E-03

2.95E-03

3,49E-03
1,79E-03

?58r.O1

t,t4E-01

1.40E-01

3.80E,03
1.46E-04
t.38E-04
1.33E04
6.28E-03

8.1tE43
4.86E43

2.44E43

I 47E-03
2.r6E-04
2.60E-04
r.4?E-03

t.?88+00

NA

NA

NA

3.?tE-01
I 84E42
5.?08-Q3
6.13E-04
1.74E-03
1.7tE-01
2.51E 05
3.56ErD
2.17F.ot
L loE @
2.668-03
?.28E-O3
4.51E-01
5,21E41
1,20E+00
6.58E-01
3.9E-.04
2.18E-04
t .31E 01
1.05E-02
L87E 02
t.098,02
4,01E-03
6.35E-03
6,45E03
9.10E42
2.rXE{2
?.34E{l

5.18E-04
6.t9E-Ot
7.3?E-05
9.458-07
2.46E 05
1.30E45
5.33E-06
2.61E-05
2,18E 0,1
4.21E 05
3.52E-06

7,10t 04
7.20E-04

NA
NA

I .5?E.DL
7.?6E-01
2.418,01
2.59E-02
7.36E-02
3.25E-0i
L08E-03
t,50E4l
9 ,14E{2
4.64E-01
t . r2E-01
9.67E-02
l .9 lE-01
2.20E+01
5_0?E+0t
2_78E+!!
1.66E-02
1.00E-02
5.53E01
4.41E-01
?.89E 0l
4.60E41
t.69E{l
t.68E 0l
2.72E-n1
4.09E+00
8.? lE-01
L l0E 0 l

2,t9E-02
2.70E-03
!.00E-01
1.99E-05
1.04E-03
5,49F-04
2.25E 04
l,l0E-01
r,00E{2
L?9E 03
L49E 04

3.04E{?
3.04E-02

NA

NA

Nr\

NA

NA

NA

NA

NA

NA

5.31E-02
] 00E{l
6.t2Er{0
2.96E42
1.41E42
r.39E+00
9.78E-04
1.00E-0t
3.12E-01
7.50E-02
6.048,02
2..27E-02.
6.17E-01
2.?lE-O\
x,14E 41
8.17E 03
r.99E{2
3,40E+00
4.8rE{O
t.45E+00
1.66E+00
2.64E-01
3.09E-01
8.93E.02
1.82E 0l
2.77E-01
3.r6E,02
3,3!E-01

5.t3E+@
1.20E+0t
5.02E{l
6,11E142,
6,118 42
131E{1
r.82E+0?
2.35E+01
t,40E+{0
!,07E+01
1.79E+02

4.68E+02
t,t9E+01

NA

7,389
6,356

8,462
8,5?1

7.490
1,065
9J41

?,678

t0,092

1,219
t2,85t

9,094
1.074
8,488

4,938

t6,055
18.282
72.813
24,311

20,010
16,178
12,855

20,677

NA

3,70E43
4.49E-01
3.?4E-03
5.19E-03
3.90E-03
J.14E-03
6_10E-03
4.39E,03
1.64E-01
5.19E 03
r.67E-03
3_67E 01
3,?4E 0l
1.44E{3
t.?4E{3
r,05E-02
4,l0E4l
2.95E,01
1.?4E-(3
3.19E-01
3.748-03
3.59E-03
4.t48-01
LJ2E,03
3.94E-03
4.34E 0l
5,28E03
1.49E 03

3,26E{3
2.13E-03

2.95E-03

t.49E-01
3.79E-03
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BASELINE VAPOR TIT,ANSPORT
MODELING INTESMEI'IATE
C LCULAIIONS, OUTDOOR T'VORKI ,R
(CONSTRUCTION & ,TRENCIO

2215 & 21?7 Sev.lth Sket
Pon ol O.tlrnd, Crlifornit

(./.r)
Rg

Soil-

(dail t

nu k/n2 c) !d (g/m2 s)

YohtiL Orgr.ic Conlbnnd'

kopropylb.u6. (cumoe)

Fdnrl,2 Dj.hloctl'yLd

lvinyl chlodde (chld.0!he)

S.m|-volrri|e Conpound'

1.00E+00

NA

L00Ern0

L00E{0

1.00E+00
r.00E+00
t.00E+00
l_00E+00
r.00E+t0

l 0oE+m
I 00E+00

L00E+00

L00E+00
t,00E+00
r.00Eql0
1.00E{0

I 00E+00

NA

NA
NA

1.69E+@
6.20E01
4.55E]{)
7,t?E+Oo
3.84E+O0
?,92E+00
t ,3 tE+02
2.28E+00
8.67E+{'0
6.13E.01
?.18E+00
2.0?Ed)0
6.46E+00
2,4',1E-01
2,35E-01
2.26E-01
L0?E+01
5,9 tE+o?
L53Er{r
I 38E+01
8.27E+00
t.50E..00
4.15E+00
l.ltE+00
2.50E+00
t-6?E 0l
4,42E 01
1.50E+00

4,05E+02
7.64E+01
8.53Er3t
2.89E+07
LI lE+06
4,I lE+04
].3aE+!6
.1.64E{4
5.91E+02
1,98E+04
2.O{E+06

7.62E+44
1.02E+03

NA

L52rE+01
L52E+01
1,52E+0t
t,t2E+1)l
1 .52E{ l
1.52E+01
1.52E+01
1.52E+01
1.52E+01
l.52ErOl
t.52E+01
1.52E+01
l_52E{l
l,t2E+01
L52E+01
L52E+01
L52E+01
l 52E+0t
1.52E+01
l.J?E+o1
1.52E{l
1.52E+01
1,5?E+01
lJ2E+01
1.52E+01
1.52E+01
l 52E+01
L52E+01

LtzE+Or
t.52E+01
L52E+01
LJ2E+01
1.52E+{l
I 52E+01
1,52E+01
r.528+Ol
l-J?E+o1
l_52E+01
1.52E{t

t,52E+01
t.52E+01

1.52E+01
1.528+Ol
1.52E+01
1.52E+01
1.52E{l
l,t2E+01
t_52E+01
t.5lEr{l
1.52E+01
1,52E+!l
1,52E+01
t.t2E+01
1.52E{l
1,52E+01
t.52E+01

2,61E142
2.67E{2
2,61!142
2,61E42
2.61Er42
x.67E 42
2.67E+02
2.67E+q2
2.67E+07
2.AFra2
7.67E+r2
2.61E+02
1.6?811)2
2fiEtO7
2.61E+07
2,67F]11)2
2,67I] u2
26tE+02
2,61E142
?,67E+u2
2.67E 42
2,67E147,
2.67B42
2.6,7E147
2.67E+02
2.618+02
2,67E142
2.618+A?

2fiba
2.678+02
2.671102
2,67E+0?
2.61Er42
2.61Er42
?57E+02
2.61I147
?.67Er{2
2.67E42
2.67Er47

2,67E147
2.67E+02

2.67E+02
2,€7Er{7
1.67E1{2
2.61E42
2.0E 47
2.61E1t2.
2.61E+0?
1.6?E{2
2.61E4'2
161E+01
2.6tF142
2.61E+O2
2.67ErA
2.,61!142
2.61Er42

0,24
0.24
0.24
0.24
0.24
0.24
0.24

0.24
Q.74
0,24
0.24
0.24
0.24
0 ? 4
0.24
0.?{
0.14
0,24
0.24
o.24
o,24
o.24
0.24
0.24

I 0.21

I
| 0.24
|  0 2 4
|  0 2 4
I 0.24
I o.:o
| 0.24

I 0.24
| 0.24

I  o r n
| 0.24

o.24

0,24
0.24
0,71
0,24
0.24
0,x4
0,24
0.24
0,x4
0.24
0.14
D.24
0_?4

L
I
I

I
I
I
l
l
l
I
I
I

I
I

I

l
l
l
I
I
l
I

I
I
I

I
I
l
l

2.03E{2
?.03E+02
2.03Er{2
2,03E+02
2.03E+02
2.038+02
2_03E42
2.03E+1)2
2.03E{2
2.01E+02
2oJErn2
2,03E+0?
?.01E+02
2,O3Er42
2.O3E+!2
2.03E+02
2.03!+02
2.01E+02
2.03E{2
203E+i2
2.O1E1n2
?.03E+02
2.03E+02
2.03E+02
2.0)E142
2.01E+0?
2.0tEr{2
2.03E+O?

?,$Er{2
2,03E+O2

1.03E+01

2.03E+02
2.OJE+o2

5.59E-09

3.04E.10
NA
NA

2.89E-r0

7_94E-10
t ,88E, l l
2.89E-ll
4.64E,1l
1.3?E-09

i,6lE-09
I 02E-09

5,49E-10

3, lJE-10
4,868-ll
5.45E,| l
2.97E:r0

NA

3.74E{7

I N A
I N A
I N A

lit
l l l
l l l
IM

3.63E-lD

1.82E-10

L90E-lO

5.15E-10
t ,97Err
1,88E-ll
1.80E- l l
8.50E-10

l.loE 0)
6.59E-10

NA
3,31E-10

t.99E l0
2,93Vrl
3,53E-tl
|,99810

7.4)E-07

NA

NA

NA
NA

NA

l.6tE{9

1.82E-t0

1.mE-10

t. l5E-10
t.88E-ll
t .88E, l l
1.80E- l l
8.50E,10

Lt 0E49
6,19E-t0

3,3tE,10

1.99E-10
2.93E-11
3.53E-lt
r.998-r0

2AtE 41

IRfS ENVINONMENTAL



BASELINE VAEOR TRANSPORT
MODELINC INTERMEDIATE
CALCULATIONS, OUTDOOR WORXER
(CoNSTRUCTTON & TRINCE)
2225 & 2277 S.wbth Slct
Porr olo.kl.d, c.tifo.f i,

0.008r{!

0.00E{0

0.00Er{0

0.00E+00
0.00E{0
0.00E+00
0.00E+00
0.00E+00

0.00E1{0
0.00E+00

0,008+00

0.00E{0
0.00E+00
0.00Er{0
0.00E+00

0.00Er{0

5.59E-09

3.ME-10

2.898 r0

?.94E l0
1 .88E,1 l
2.89E,11
4.64E-11
1.37E{9

l.6lE-09
l 02E-09

5.49E-t 0

3 .15E l0
4 .86E- l l
6.468 ll
2,97E-tO

3,74E{7

NA

l_58E{6

?.96E-08

8.19E48

2.25E47
8.62E49
8.20E49
7.86E-09
3.72E47

4.80E07
2.88E{?

l.4tE{?

8.?0E{8
1,28E{8
1.54E{8
8.?1E48

1.05E-04

1.58E-09

7.94E-11

8.26E-ll

2.25E-10
8.60E-12
8,18E-12
7.84E-12
l .7 lE-10

4,798-10
2.878-r0

L.,r4E-10

8-68E-l I
1,288-l I
t -54F l l
8 .69F l l

NA
NA
NA

NA

r.0tln7

NA
NA

1.58E-09

?.94E-l I

8_26E-ll

2.?5E-10
8.60E- 12
8. t8Et2
7-a4E.t2
l.?1E-t0

4,?98-10
?.8?Ll0

1,44E,10

E.68E-ll
L!8E-l l
1 .54E- l l
8,698-tl

1.05E4?

8,34E+00

4.36E+02

9.4?E+00

rl.l TEr{l
1,76E+0r
I t2E+Ol
4.55E+06
r . l0E+02

NA
1.76E+01
l_6lE+01

7.99E+00

9 90E+00
LfiE+o1
2,86E+01
4.48E+01

NA
NA

2.98E+05

0,00E+00

NA
0,00E+!{

0.00E+00

0.00Er{)0
0.00E+q)
0.00E+00
0.00E+00
0.00E1{)

000E+00
0.00E+d)

0.00E+00
NA

0.ooErql
0.00E{0
0,00E+00
0.00E{tt

0.00E+!0

NA
NA

NA

l t2E-09
NA

NA

6,08E-11

5.79E

1.59E-10
3.77E-12
5.?8E 11
9.28E-12
2_75E-tO

3.23E,10
2.03E10

l . l0E-10

6.30E,!1
9.1tE-12
] 29E t 1
5 .93E,11

1.41F-04

NA

1.458- t0

NA

1.24E'-12

7.58E-12

2.06E-tl
7.89E-13
7,50E-13
7, t9E- t3
3 .40E- l l

4.40E-r I
1 .64E- l l

l . l 2E, l l

7_96E-12
t . l7E-12
l .4 lE-12
1.97E 12

9.$E-q9

NA

1.45E-10

?.28E-lt

? .J8E-12

2.06E-l l
?.898-13
7,50E,13
7.t9E-t3
1.408-! I

4,40E1I
?,aE-

I .32E- t  I

1.96E-t2
|,r7E-12
l .4 lE-12
1.91E-t2

9.61t 1r9

IRIS ENllRONMENIA!



BASELIIIt VA}OR'f E-ANSPORT
MODELING INTERMEDIATE
caI,cuI,ATloNs! olITDooR woRKER
(CoNSTRUCTTON & TRENCE)

2215 & ll7 Serenth Sr.€t
Port ol Orldanq Cllitornit

2.74E+U3
3.?4Er{r

2.ltE+0!
1.30E+ol
7.45E+O2
L96E+02

2.63E+O2

?.2?E+0!

1.59E{12
2.88E+00
l . l lE r !2
1.23E+02
2.06E+0?
I l3ErOl
4,0t8+0?

6,81E+02

6.80E+02

4.19E+00
222E-Ol

NA

NA

2.8EE+0{l

6.50E{2
5.61E41

NA

3,70E-01
4,49E,03
3,74E-01
5.t9E-03
3,90E,03
3.74E 0l
6.30E 01
4,19E-03
3.flE{3
5.19E 0l
l_67E{3
3.67E-03
3.74E-03
|.44E-03
3.74E-03
1,05E-02
4.10E-03
2.95E-03
3.74843
:.39E03
3.?4E-03
t.59E4l
4,34E43
3.52E-03
3.94E-01
4.34E-03
5.288-01
3.498-03

3.?6E-03
2,t3E 03

2.95E'01

3,49E-03
3.79E-03

NA
NA

L00E+oo
l.008+00

r.00E+{o
1.00E+0t)
1,@E+00
l 00E+00

l.00Er{0

|.tpE+00

L00E+00
l COE+0i)
1.00E+00
1.00E+{x)
l_00Er{0
1.00E+00
1.00E+00

NA
l.@E+m

L0oE+00

l 00E+00
|.008+00

L00Er{0
L00E+00
L00E+00
L00E+0,0
L00E+00
1.0{E+00
L00E{0
1,00E+0n
1.00E+00
l.00Er{0
1.008+00
1.00E+00
L00E+00
r.00E+00
L00E+00

t,00E+00
t.00E+00
1.00E1{10
1.00E+o0
1.00E+00
t.008+00
t.00E+00
1.00E+!0
l.00E+00
1.00E+00
1,00E+00

1.99845

NA

1.508-0,6

1.56E 06

4.24!-06
r.62E{?
r,t4E4?
] 4EE 0?
7.00E,06

9.0iE-06
5.41E 06

1,1:lE @

I 64E46
2,4tE41
1.90E-01
1,64E-06

t.988-03

NA

1.12E,09

6n8E-u

5.?9E-ll

1.59E,t0
3.77E-12
t.?8E12
9.28En2
1J5E r0

NA
3,2tE-10
2.03E,10

Lt0E.l0

6.30E-
9_71E)2
L29E- | I
J,93E-ll

1A1E 0A

NA

NA

1.58E,06

NA
?J6E.OE

8.298{8

2.25E47
8.62E-09
8.20E-09
?.86E-09
3.17E-0'l

4.80E-0?
2.88E 0?

t,45E{7

8.70E-08
1.28E-08
l 54E-08
8,71E-08

L058-0"1

6.32E,1 t

3_ l?E-12

NA
3.1r  E , t2

8J8El2
1A4E-t3

3 .14E t l
r.48E,r I

1 ,92E- t  I
l  l5E- l !

5JlE-t7

3A1E-t2
5 , l0Et l
6 , r5E,13
3,48E-t2

NA

4.20E-09

NA

6.328-ll

3 .17E,12

l .3 lE-12

8.98E-12
t_448-13
J.21E-t3
t . t4E- t l
t_48E-l t

t.92I-11
L l5E- t I

5.77E-12

3.41E-t2
i . l0E-13
6.15E- t l
338E12

4.20E'09

NA

NA

NA

l_t9E-06

6.00E{8

6.24E-08

1.70E-07
6.50E-09
6.18E-09
5.928;09
2.80E 07

3,62€41
2,t7E-01

1.09E-07

6.56E-08
9.64E,09
l.l6E0a
6,J?E-08

7.9tE-05

IRIS ET{I'IRONMENTAL



BASELINE VAPOR TRANSPORT
MODELING TTERMEDIATE
CALCULATIONS, OUTDOOR WORKEn
(coNsrRUcTroN & TRENCID

2225 & X277 Sevetrtl' Sl.et
Po.t olO.kl.nd, Cahrorrlt

Rc
Soil-

(dd2 4
0u (c/mz s) soil {}g)

YoLtiL O.gedc CoDpound:

Idop'opylbed.ne (cmcn.)

Eans 1,2-Dichlo@thyl€n€

viryl cblodile (chlorcerhs.)

S€ni-Vol.tiL Conpound'

Pctrolcun Hydrocrrbotr!

Cobelt

:"Pry'

LMllybdftu6
l':-'l
T'T]"

L69E+00
6.20E 0l
4,55E+01
7,t7E+00
3.84E+!0'131E1{o

L3lE{42
?.28E+00
8.67E+00
6,t5E-01
238E{0
2'o1E+00
6,46E+00
2.418-01
2.3tE-01
1.26E-0r
r.0?E+01
5.91E{O2
LJSE+01
I t8E+01
8.278{0
L50E+{0
4.l5E+00
r.3lE+00
2.J0E+00
1.6?E-01
4.4?E-01
2.50E+00

4.05E+02
?.64Ern]
8.t3E+04
2.89E+A
l.r tE+06
4,1lD+04
Ll8E+06
3,6.48+04
5,91t+!2
L98r+04
2,048+06

2.679+44
3.mE+01

NA

I t2E+01
t,528+01
r.t2E+{l
1.52E+01
r.52E141
t,5?E+0t
l 528+{l
1,5?E+01
1.52E+01
L52E+01
l_52E+01
l.51ErO1
L52E+0i
L52E+01
l.52Er{l
1,52E+01
r,t2Er{l
1 .52E{ l
1.52E+0t
1.52E+01
1,528+01
l.J?Er{l
1.52E+0t
r.52ErOl
1,52E+01
l.52Ertl
1.52E+01
1.52E+01

).t2E+01
1.52E+01
Li2E+01
1.52E{1
1.52E+01
l.J2E+{l
1.528{l
1,52E+01
l_5?E+0t
l_stEr{l
1.52E+01

t_52E+01
l 528+01

1.52E+01
1.52E+01
l_52E;01
1.52E{)l
1.52E+01
1.52E+01
t.J2E+Ot
l.t2E+01
1.52E+01
1,52E+01
] 52E+01
1.52E{l
1.52E+01
t.t2E+01
1.52E+01

2.67E+O2
2.67E142
2.67E!42
2.67E+02
2.67E+t;t2
2.61E+02
2.6?E+02
2.61E+o2
7n1E+02
2.6]Elnz
2.67E+07
1.6?ErO2
1,678 42
2.67E1{2
2.671142
2.67E142
2.67E1{2
2.67E+!2
2_67E+o7
2.61E'+02
1,.61E+O2
2,61E+n2
2.61E4{7
261E142
2n1E+02
2.6',1Er{2
2.6?E+02
2.6?E]{l2

2.61!rn2
2,61E42
?,67E+{2
2.67E!42
2,67E142
2,67E+U
2.67E1{2
2.67Er42
2.61E+02
2.6?Ertr
1.618+12

2.  E{7
2.61E42

r.6?E+02
2,67E+02
znlE+0?
2.67E142
2.618+02
2.618+07
7,61E]{2
1,6lE 97
2.67E1{,
2.67E+{2
2.67E42
2,678+!2
2,67E1rJ1
2.67E42
2.67E+O2

024
0.24

o.24
0,24
o.24
0,24
0,24
0.24

0.24
0.24
D.24
0.?4

0.24
0.24
024
0,24
o.24
0,14
o,74
0.24
Q,24
0.24
0.24
0.24
024

0.74
0.24
0.24
0.24
o.24
o.24
o.24
o,24
o,24
0.24

0.24
n,24

0.24
0,24
0.24
0.u

4.24

b.74
0.?4

0.24

0.24

2.01E+0?
,.03Er!2
?,03E+0?
2.03E+02
2.03Er{2
2,03E+02
2.0tE{}2
2,01E+n2
2.03E+02
2.038+02
2.0tE+02
2_03E+m
2,03E+42
?,0tE+0?
2.03E+O2
2,0lEr{2
2.03E+02
2.03E+{2
2.03E+11
2.03E+02
1.038+O2
2.03E+t2
2.O3E42
2.03E+02
2.01E+02
2.03E+02
?.03E+02
7.03E+O2

2.01E+0?
2.olEr{t

2.03E+02

2.03E+02
1.03E+02

2,29E-01
1.09E-0?

2.@E-07
7.718-07
2.26E-01
2.n6E-07

NA

2.09841

2.@E41

2.r9E-0?
t.85E-0?
2,09E-07
l-9E-07
7.198-07
2.058,07
?.25E-07

NA
2,14F.07

2.02E47

1,95E47
1.58E-07

1.85E-0?

?.02E-0t
2.10E-0?

l.l5E-07
t.35E07

l 35E-0?
t.35E-0?
t,35E 0?
L35E{?

1.358-07

l.l5E-07

|35E47
t.l5E-07
1.358{?
l.3tE{7
l_35E-0?
r.35E{?
r.ltE47

L35E-r17

l,t5E-07

r.35E-07
1.35E-07

NA
1.35E07

NA

l3J!{7
L35E-0?

!.15E{?
r.358-0?

r.35E-07
l,l5F07
1.35E-07
l.3tE-07

NA

t.35E-O7

l.lJE{7

r.358 0?
t,35E-0?
r.35E-07
r.35E-07
1.35E 07
r.3JE.o?
1,35E-0?

r.35E-07

r.lJE-07

t.35E-O7
t.35E-07

t,35E-0?

] 3tE-ot
t.l5E-07

NA

NA
NA
NA

452E47,
6.848-02

5.E6E-02
5J8E-0t
4.98E-02
4,508-02

4.7!E-02

l.34E-01

5.968-02
3.13E+00
l94E-01
l93E0l
1,57E-01
1.92E-07
538E-02

4.50F.t2

6.t7E42

2.90E{41
z.27E1Al

l.l2E+ol

3.t8E+03
t.65E+02

IRIS ENVIRONMENT L



BASELINI I'A}OR TRANSPORT
MODELINC INTERMI,DIATE
cALCUI,ATIONS, OUTDOOR \vORXER
(CoNSTRUCTTON & TR.ENCE)
Z2r5 & 22?7 SeYenth Stel
Porl of O.tbnd, Crlifornl.

oliriL Orgrnlc CoDpouldl

0,00E+00
0.00E+00

NA

0_00E{0
0.00E+00
0.00E+00
0.00E+!0

0.00E+0o

0,008+00

0.00E+00
0.00E+00
0.00E+00
0.00E{0
0,00D+00
0,00E+00
0.00Er{0

0.00E+00

0.00E+00

0.00E{0
0.00E+00

NA

0.00E+oo

0.00Er{0
0.00E+00

NA

4.58E-08
4.t8E-08

4, t8E-08
t.42E-08
4.52E-08
4.12E-08

4.t 8E-04
NA

4.18E{8

4.37E 08
3.71E48
4.18E-08
3,98E-1)8
4.18E-08
4.09E-08
4.50E-08

4_298-0E

NA
4.03E-08

1.90E 06
3,lJE-08

3.?lE-08

4.04E-08
4.2tE-08

NA

5.42E{9
5.41E-09

t,428-09
5.42E-09
5,42E-09
5.42E-tD

5!2F-09

5_42E{9

5,42E{9
5.42E 09
5.41EJJ9
5.42E-09
5.42E,09
5.42E-09
5,42E-09

5,4XE-09

5A2E-@

J.41E09
5.42E 09

5,42E-tt9

5,42E-09
5.42E-m

NA

NA

5.928-05
J.928-05

5.92E-05
5,92E-05
5,92E-0J
5.92E-05

5.92E-05

5-928 05

5.92E-05
5.92E-O5
J.92E-05
5.92E-05
5.9!E45
J.92E-0t
5.92E.05

5,92E4t

5.tE-05

5.9E 05
5.92E 05

NA

1,9!E-05
NA

5.92E-05
5.92E,05

NA
NA

NA

NA

5.9rE 08
5.91E-08

NA
5.91E-08
5_9lE{8
5.91E{8
5.9tE{8

5,9tE-08

5.91E{8

5.9iE-08
5.9r848
t.9tE{8
5.91E-08
5.9tE,08
J.9rE-08
5.91E-04

5.91E{8
NA

5.91E{8

5.91E-08
5,918-08

NA

5,91E-08

5.91E-08
5.91E-08

NA

5.9IE 08
5.91E-08

5.9tE-08
5,9tE-08
t,9t E-!€
5.91E-08

5.91E08
NA

JJ IE{8

5.9tE{8
5.9tE48
5,91E{8
5.91E-08
5,9tE-.r)8
5.91E-08
5.91E48

5.91E-08

5.91E-oE

t.9tE-08
5.9tE{8

5.9t E{A

5.91E,oa
5.9t E-08

NA

NA
NA

NA

5.42E-09
5,4XE @

NA
5.42E{9
J31E-09
5 42E{9
5.42E-{9

5.4t8 09

5.428-09

J.42E])9
5.428 @
5.4XE @
5AzE-@
5.42E-09
5.42E-09
5.42E-09

5,42E-09

5.42E-09

5,42E-09
5.42E-09

J.42E09

NA

5.42E-09
5.47E 09

0.00E{0
0.mE+00

0.008+00
0.00E+1)o
0.00E+00
0.00E+00

0.00Er{0

0.00E{0

0,00E+00
0.00E+00
0.c0E+00
0,00E+00
0.00E{0
Q.00E+00
0.00E+00

0_00E+!0
NA

0.00E+00

0,00E+00
0.00Er{0

0.mE{0

0,00E+0t)
0.00Er{0

t29E-07
209E-07

?.09E 0?
2.1tE-O1
2,26LA1
?.06E-0?

x.@E47

2.WE-07

z.t9E-07
L85E-07
2n9E-07
tsgE 07
7.098-0'l
2.05F-07
2.25E'01

?,t4E41

2.02E-0?

1,95E{7
1.58E-07

1.85E-07

2.O2E47
2.108,0?

NA

NA

NA

IRIS ENA'IRONMEMAL



BASELINE VAPOB IB.ANSFORT
MODELING INTET(MDDIAIN
cdt-cul,ATloNs, ouTDooR woRI<ER

{CONSTRUCTION & TRENCII)

tr25 & 22, S.!.nth Sheet
Po.r of Olkhtr4 Crlltorni,

{Ds/D3)
@62 s)

ldh2 sj

au G/n2 t (ss/nl)
Defn (m?/sl (n'stL,

Vol.r € Orgrli. Cotrpouldl

Goptulylb€@ne (Cnmo.)

EaN-1,2-DichlooethtleN

Vinyl chldid. (chlor@thdc)

S€Envo|!til.CoEpou.d!

Er6Bn0]*
fl".':".

[r'**,r'**
lP.trolc!h flydroc!rboN

FPE-Djes.l

lrPHaao[n€

ll*r,1

lcobrt
F"Pry'

lxi"t 
"tt - _

[halliM

LlzE-03
1.12E,03

NA
l,rzE-03
l.t2E,0l
l,t2E-03
l . t2E 03

L l2E-03

I l2E-03

l , l2E-03
I l2E 0l
l.l2E-03
l.l2E-01
t . l2E-01
t . l2E 03
l.t?F03

l.l2E-03

l . l2E{3

t . l2E43
|.l2E-03

NA
r. rzE-03

I I?E-01
Ll2E-03

NA

NA

4.58E-08
4, t8E48

4,18E-08
5.42E-08
4.52E-08
4.1?E-08

NA

4.18E 08

4.t 8E-08

4,3?E-08
l.? lE-08
4,t 8E48
3,98E{8
4.18E-08
4,09E-08
4,J0E 08

NA
4.29E-03

4.03E.08

3.90E-08
3.15E-0€

3,? lE-08

4,04E48
4.21E-08

NA

NA
NA

5.92E 05
J.92E05

5.92E{5
5.92E45
5.92E45
5.92E{t

5.928-05

592E-05

5,9!E05
5.92E 05
5.928-05
5.92E 05
J.92E.05
5,92E-05
5.92E45

5.92E-05

5.92E-05

t.9?E-05
5.928-05

NA

592F05

5.92E 05
5.92E 05

2.36E-09
?.36E-09

2.36E-09
2_36E-09
1.36E-09
2.16E-09

136E 09

2.36E{9

2,!6t 49
?.36E{9
2,36E-09
2.16E-09
2.36E-09
2.36E-09
2.t6E-09

2.16E-09

2.368 09

2.16E-09
1J6E,09

?,16E{9

?.16E-09
2.t6E-09

2.16E 09
2.36E 09

2,16E49
2.16E 09
2,:16E,09
2.t6E-09

2:36E-09

2.36E-09

2.36E-09
2.36t09
2,16E{9
1.J6E 49
2.36E{9
2.36E-09
?.36E{9

2.36E-09

2.16E-09

2.36E-09
2.36E-09

NA

2,J6E49

2,36E-09
?.36E49

NA

4.46E{5
4.46E-05

4.46E-05
4,46E-05
4.,16E-05
4.46E-45

NA

4.46E 05
NA

4,46Ei5

4,zl6E{5
4.46E4t
4.'l6E-05
4.46E-05
4.,16E-05
4.,16E-05
4.44E-0J

4_46E-05

4.46E05

,r36E{J
436E45

!.46E-05

4.4{E-05
4.4{E-05

NA

L63E-05
1.30E{6
1.24E-!6
9.17E{5
2,91E45
5.36E-06

1.60E-05

6.09E-06
2.46E-05
l,3rEoa
1,008-05

NA
4,83E{8

NA
Lt9E-01
1.838-lt4
3.41E&
r.26E-08
2.41E-06
4.t8E-06
1.25E-05
r.09E-0J
8.21E-06

3.48E-06
6,188,06

l.2lE-08

1.83E-O4
NA

5. t6E,05
8.06E-.0t

ll,A

1.05E-04
2.17E-05
4.77E 05
5.49E-04
1,82E-04
3_51E,05

1.03E-04
NA

3.99E{5
|.55E-04
9,03E-08
6.1E{5

3.1984?

2.69E-01
8.39E 04
2.28E-05
8.35E-08
t.60E-0J
z.a?E45
8.mE-05
?.04E-05
5.35E 05

NA
219E 05
4.03E05

8.03E-08

8.19E-04

t.09E-04
4,63E-M

l.00Er{0
l.00Er{0
1.008+00
|.00E+00
L00E+00
L00E+00

NA
t,00E+00

1,mE+00
1,00E+00
l.00Er{o
1.00E+00

l_00E+00

r.00E+0{
t.(oE+oo
r.00E+00
t.00E+00
1.00E+00
1.00E+00
l OoE+00
Li)0E+00
|,00E+0{t

I 00E+oo
I 00E+{x)

L00E+ix)

t.00E+00

t.00E+00
l_00E+00
t.ooE+m

t.00E+00
r.008+!0

l TS ENVTRONMENTAL



AASELINE VAPOR TNATSPORT
MODELING IITERMI,DIAIE
CALCIJLATIONS, OUTDOOR WORKER
(CONSIRUCTION & TRENCE)

2225 & 1277 S.v.nth sr@t
Po.t oaOakLnd, C.llfornl.

2238-02
l.t0E-01
141E0?
3.67E,01
l.048-02
4.62E-O2

NA
2.llE{2

6.J9E4!
L60E-!2
|.17E47
2.70E-02

?.19E{O

2.36E-01
1.,128 03
7_85E-02
6r9E 0t
l , r2E0l
652E-02
2.40E-02
3.8tE-02
3.86E42

1.24E41
4,40E-02

3.t0E,01

1.42E,03

4.1lE-03
4.31E03

NA

t.51E+!2
1.76E+42
7,4tE+02
2.59ErO!
7.36E+01
1.25E+02

Lt0E+02

4.64E{2
I l2E+02
9.62Er{l
l,9lE+02

5.0?8104

t_66E+01
t.00E+ol
5.53E+0?
4.438r{2
7,89E+02
4,60E{2
L69E{2
2,68E+02
2.12E+{7

8.11E+02
3.10841

2.19E+01

NA

1.00E+01

3.04E{l
3,0,1E+01

NA

NA

0.00E+00
0.00E+m
0,00E+00
0.00E{0
0.00E{0
0.00E+00

0.0(E+!0

0.00E+00
o.o0E+oo
0.00Er{0
0 00E+00

0.00Er{0

0.00E+00
0.00!1{r
0,00E+00
0.00E{0
0.00E+00
0.00E+00
0.00E1{)
0.00E+00
0.00E+{x}

0.00E+00
0-00E+00

0.00E+00

0.00E+00

0-008+00
0.00E+00

0.00E+{0
0.00E+00
0.00E+00
0.00E+{0
0.o{E{r)
0.00E{0

0_00E+00

0.00E+00
0.00E+m
0.00E+00
0.00E+00

0.00E{0

0.00E+00
0,mt+no
0.00E+00
0.00E+00
0.mE+00
0.00E+00
0.008r{0
0.008+00
0.00E+00

0.00E+00
0.008+00

0.008r{0

0.00E+00

0.rxE+00
0 00E+00

NA

1.04E-09
1.068{9
7_14E-10
8.93E,10
8,,t4E-10
t . l7E-10

9.73E,10

l.l6E-09
L l0E-09
5.46E-13
7.80E-10

t-02E 0)

2.8tE09
5.29Lt0
7.92E-tO
2,338-t2
7,958-t0
8.t0E i0
E.59E-r0
Ll9E-09
9.14E-10

1.25E-09
?,86E-10

l . l0E-13

5.29E-10

5.90E,10
8.84E-10

9.14E-07
4.i0E-06
l_40E-06
1.508 07
4.71E-0'l
LE9E-06

a:73E47

2.10\.46
6.51E-0?
5.59E4?
LI lE-06

2.94E-04

9.66E-08
t.82E-08
3.21E 0,6
2.5?E rX
4.58E-06
2.67E-06
933E-07
1.56E06
1.58E-06

5.06E 06
l 80E-06

|.21E41

NA

5.82E-08

t.16E-O7
|,16E-07

NA

NA

NA
N,{

IRJS ENVIRONMENTAL



BASELINE VATOR TRANSBORT
MODELING INTf,RMEDIAI!
CAI,CULATIONS, COMMERCIAL
IVORKER
2225 & 2!?7 S€rcnth Srrftl
?on of oakllnd, crlifoml.

D.IIB Delic Kd (cftl/B)
DEv.TS ms (stn- H'TS

vol.rll. Orslnic ConFu L

I$proplb.ndne (cunoc)

Fmnl.l-Di.hlorodhylde

lvinyl chlonde {.hlorodhenc)

ls.nt-Volltll. C.mloubd.

?,389
6356

4.462
8,5?l

7Agn
3,065

1,614

10,09?

1,219
12,855

9,094
7,014
8,488

4,918

16,055
18,?82
2?,8?3
24,311

10,030
16,178
12,355

24,6X7

NA

3.t3E-03
t.84E-02
5.70E-01
6.13E-04
l.?4E-01
1JrE43
7.57E-05
3,56E-01
2.t1l'0}
Ll0E{2
2.66E-Ol
2.28E43
4,5 tE4 l
5 .21E41
1.20E+00
6.58E{r
3.9!8,04
2.38E-04
l3 tE42
l.0tE42
1,8?E-02
).09E02
4,01E-03
6.35Eil
6,45E41
9,10E42
2.06E42
1.14E4'

Ll8E{4
6.19E-0i
x.t1E-05
9.45E-0?
2.46E,05
l.l0E-0i
5 33E-06
2-6lE-oi
2,l8El)4
4.21E{5
3.t2E06

't20844

?.20E{4

NA

lj7E41
tJ6E{l
2 .4 tE4 l
2.59E-02
7.16E{2
l.?5E4t
I O8E4l
t,50E4r
9.14E-02
4.648{l
r . l1E{ l
9.62E42
l ,9 lE i l
2.20E+Ol
5.07E{l
2.?8E1{l
t.66E-02
LO0E-0'
5.5lE4l
443E41
7.8984t

1.69E-01
2.688-01
2.12t Or
4.09E 00
8.71E{l
3.10E{l

2.r9E42
2.70E-03
r.mE43
1.99E.05
l.04E4l
5.49E.{4
2l5E-M
I.t0E-01
L00E-n2
L?9E41
L49E{4

3,04E 0?
3.04E-02

t.?oE-03

3.?4E-03
5.19E-03
3.90!-03
3,?4E03
6.30E-03
4.39!.ql
3.64Ei]
5.19E43
3.67E43
1_67E43
1.74E-03
L44E-01
l_74E-03
1.05E-02
4_l0E-03
2,95E-ot
l.?4E-03
3,19E-01
3.?4t-03
1,59!-01
4.l4EOl
3.52E-01
t.94E-O3
4.34E41
5.28E{l
3.49E{3

3,26E43
2.llE-03

NA

NA

2,95V03

3.49E01
3.?9E-03

NA

NA

NA

NA

NA

NA

3,70E-01
4.49E-03
3.?4Er)3
5.19E03
3.90E43
3.?4E{3
6.loErD
4.19E43
3.64E43
5.l9E4l
3.61E43
1,6?E43
:t.74E{3
l-44E-03
3.14843
!.05842
4,t0E4l
2.95E43
3.?4E-03
3.39E{3
3.?4E-03
t,l9E43
4.34E43
1.52E{3
3_94E43
4.14E.03
1,28E43
3.49E-O3

3.26E41
2.t3E{3

NA

NA

2.95E41

3.49E{3
3,79E-01

5.JtE42
1.00E41
6.1?E+00
296E42
7A3842
l.l9E+o{t
9.?88.04
Lo{tE.{l
3,?2E-01
2.50E-02
6,lXE42
2.27E42
6.17E-01
x,77E4l
3.?4E{l
8. t7E43
t.gE 2
t.,r0E+00
4.8tEi{o
3.45E+!0
3.66E+00
2.64841
3_09E41
8J3E42
2,82E{'l
tJ2E4l
3.16E"02
3,33Enl

5.13E+00
1.20E+01
5,02E+01
6,nE+A
6.1TEra
l.l2E+01
l.E2Er{2
2.3JE+01
l..oE{o
2.0?E{1
t.79E+42

4.68E+02
5.l9Er{l

NA

NA

1.69E+01
1.39E+01
|.67Er{l
1.20E+01
t.60E+01
1.6?E+Ot
99?E+00
l_42E+{l
|.12E+01
|,20€+01
l.?0E+01
t,70E+0t
i.67E+Ol
4.35E+01
1,6?E+01
5.96E+00
l,J2E+01
2.l1Er{l
1.67E+01
li4Er{l
1.67E+01
L74E+01
1.44E+01
lJTE+Ol
l.59Er{l
1.44E+!1
Ll8E+0t
|,?9E+01

1.92E+01
?,91E+{'r

2.12Er{l

l_?9Er{l
1.65E+01

2.148+07
l,l I E+0,6
r.79E+1)7
l.69Ern5
9.018+o5
r.199+47
7n2E+04
|,52E+06
2,87E+O1
L68E+05
2,45E141
2.47E1i7
L79E+07
?,?6E+18
1.79E+0?
3,86E+02
4.1!E+06
l.t7E+@
t.79E141
9.798+n7
t.l9E47
1.59E147
t:79E146
494E+47
7.69E+06
lJ9E+06
t36E+05
5.90Erm

2,08E+08
5.18E+12

LlTE+09

5.84E+07
t.428+41

IRIS ENVIRONMENTAI



BASELTNf, \'APOR TRANS'ORT
MODELINGINTERMEDIATE
CAICULANONS, COMMERCIAL
WORKER
1225 & 22t? Sw.ntt Sfe€t
Po.t of Oskla.4 C.lifo.nn

D.m
Rg

Soil.
soil (kel

(msec)

Yohdlt Org.ntc CohDouhdr

lsrrory1n.Mei. (Curehe)

hnel.2-Dichlorodhylene

lviiyl chLdd. (chiorthd.)

S.BlVoldIc Conportrd!

lPetroleub Fydro.rrbonr

FPH-Di.s.l

|1"T.(

llL.ad

llNickel

frhallirm

l.70tol
4.49E41
1.74E{3
5.19E43
3_90E-01
1.7484'
6.tl0E{3
4.398{l
l.64E4J
5,t 9E-03
3.67E-01
3,6?E-03
3.?4E{3
l..l4Ei3
3.74E43
1.05E4?
4,10E43
2.95E41
)]4843
l.t9E43
L14E41
3.59E-03
4,l4Er]3
3.52Eil
1.94E-01

5.28E41
3.49E41

1.2nE43
2.13E-03

?,95E{l

1.49E43
3.79E43

NA

2.64E42

NA
1.34E.01

NA

L40E 01

1.80E-01
1.46E44
t.38E-04
l.llE-o4
6.?8E-01

8. l lE-01
4,86E,03

2,44F.01

1.47E43

2.60E44
L4?E43

L78E+00

NA

l,00E+00

L00E+00

1.00E+0t)

|.00E+00
t.008+10
L00E+00
r.0oE+00
LooEnlo

l 00E+00
|,00E+o0

l.00E+00
NA

L(xlE+0i)
r.008+00
L00E+00
1,00E+00

1,00E+00

L69E+00
6,?0E-0t
4.llE+01
1.51E+00
3.84E+00
?.9?Er{0
t.3lE+02
2.28E+fi1
8.67Er{0
6.ltlE-01
2.18E+00
2.0?Er1'0
6,46E+00
2,1?E0r
2.35E,01
2,76F-Ot
1.0?E+01
5.91E+02
l.l3E+01
LlaE+ol
8.2?E{0
1.50E+00
4.15E+00
l  l lE+@
2,50E+00
:t.6?E-01
4,42E-01
2,50E+00

4.038+u2
?.64E+03
8.51E+04
2.89E+0?
LI lEr{6
4.1,E+04
l.l8E{6
3.64E+04
59 lE+02
lJ8E+t4
7,t]/'E146

?,62E+04
3.02E+03

NA

4.57E41
4,57E+0l
4.57E{l
4.57E+01
4.t7E+01
4.5tE+01
4.5?E+01
4,5?Er{ll
4.5?E+01
4.57E+01
4,5?E+0l
.4.5?E+01
4,51E+Ol
4.5?Efol
4.57E+01
4_5?E+01
4.57E+0r
4.5?Elit
4.51E+nl
4.5?E+0r
4.5?E+0t
4,57E+01
4.578+01
4,t7E+01

4,57E+Ol
4,57Er41
4.57E+01

4.5?E+01
4.5?E+{'r
4.5?E+0l
4.5?E+01
4.57E+0l
4,57E+01
4.57E+0t
4,r7E+01
4.51E+n1
4,t7E+01
a.5.]rE141

4.57E1rJ1
4.57E+!l

4_5?E+0t
4.57E+01
4.5?E+01
4.57E+0!
4.5?E+01
4.5?E+01
4,5?E+01
4.5?E+01
4,5?E-lOr
4.5?E+01
4,t78+01
4,57Er{l
4,57E+Ol
4.57E{{1
4.57E+01

2.13E+02
2.13E+02
2_13E+02
2,13E+02
2. l lE{2
2,11E+n2
t. t3Er{2
2.131+02
2.BE+02
2.13E+02
2.t3E+O2
2.r1E+42
1.lrlE+02
2.t3E+0?
2.13E+C2
2,13E+02
2,13E+02
2.11E42
2,13Er{)?
2.t3E+02
,.13E+02
t. tjErn2
2_t1E+02
2,llEr{2
2.l]E+02
2.13E+02
2.t3E+02
2.11EJnz

2.11E+02
?.13E+02
2.t3Ei{2
2,t1E+02
2,138+02
2. L3E+02
2.t7E+A
2.BE{2
2.13E+0?
2,l3Er{2
2.13E+!2

7.13E+02
?.llE+02

2,tiE+42
2.t3E+02
?,lJE+42
2. l lE{2
2.138+02
2, t3E+02
2.13E+02
2.l3E+02
2.t7E+07
z.tJE n2
2.1lEr{2
2.]]E+02
2.)!E+O2
2.13E+0?
?.13E+02

10,72
tn.17
30.12
10-72
i0.'12
30.72
i0:72
10,12
30.12
70,12
t0,77
!0.12
30,72
J0.17
t0 2,
to.J2

10J2
30.72
)0.12
30.12
,n,12
!0.12
j0,12
30.12
30.12
t0,77
30-72

30J2
30:72
30,12
30.12
10,12
xo.12
10.72
30.72
30.12
30.7]
30.11

1032
30:72
30.12
xo,1t
10.1X
t0,72
10.17
30,12
3n,12
10.72
10.12
30.1r.
30.72
30.1?

J0.77
3032

5.56E+00

2,9lEr{2

6.318+00

2. l lE+o l
LI?E+01
7,48E+m
3.03E+06
?,t4E+0r

l.tTErnl
1.o?Edl

5J2E+00

6,60ErO0
L09E+Ol
L90E+Or
2.99E+01

L99E+05

IRTS EN\,|RONMENTAL



BASELINE VA}OR TRANSPORI
MODELIIiG INTERMEDIATE
CALCULATIONS, COMMERCIAL
1[ORI(ER

2225 & t2?TSevenrb SFeCt
?orr of O.kl.nd, Caliao.ni.

(n9/n3)

'/ol.lil€ Org.ni( CoDpouh.lr

GoFopylbou e (cun n.)

lE6l2-Dichlob.rhyl.ne

Vinyl.hlornb (chlmeth.G)

5.Ei-Vol.lil. Conpound!

Il*"*"

lP.troleun nyd.od.boB

EIH-Diesl

NA

NA

NA

l N o

l r e
l N n
I N A

I N A
l * n
I

I N A
l . ^
I N A
I N A
I N A
I N A

l * ^
I N A
I N A
I N A

l u
I t!^
t$ t

NA

2.86E+02

NA
NA

3,16E+02

2,81E+02

2,N6E A
1 UE+02
2,86E+0?
?.99E+Ot
Ll4E+02

2.60E+02
?_a6E+02

3,l2Er1)1

3,01E+02
3.32E+02

2.67E142

NA

2.90E+O?

NA

8.?1E48

NA

?.0.4E46

L64E-06

6,13E{7
6.15E46
1.68E{5
4_9:1E45
4_07E41

2nte47
419E47

I l lE-06

1,6?t 06
1.25E-05
1.27E-O5
1.48E46

NA

1.31E-09

L59E+00

r,368+00
NA
NA

L62E+00

1.598+00
3.99E+0i)
t.59E+00
5.?JE{I
1.45E+00

I J.4Er{0
L59E+oll

1.!7Er1)O

L5lE+00
L3?E+00
l.r3E+00
t.?0E+00

1.56E+00

t,92E-06

3.90E46

3.39E 06

3,9tE46
lJSE-06
ln5E46
tt.83E46
3,92E{6

3.91E-r6
3.91E{t6

3.91E-06

3,89E-O6
3.76E46
3.81E46
t_89E-06

]J?E46

NA

NA
NA

NA
NA

N A I

a.:lelr I
N A I
N A I
N A I
N A I

a 2aE{6 |
N A I
N A I

d.24E-06 |
N A I

d,24E{6 |
4.24E46 |,i.24E46 |
{.24E46 |
l.z.re+o I

N A I

4.?4E.06
4.?4E46

NA
4.24E-06

4.74E]l6
,t,24E{6
4,24E46
4.24E-06

4,24E46

4.74E46

424846
NA

4.24E-06

4,24E06
4.24E/J6
4.24Ei6
4.24E46

4.14E-06
4.24E46

NA
424E46

4.24E{6
4,248{6
4.24E-O6
4,24E{6

4,24E-O6

?.3tE+00

l_46E{2

1.40E+02

L l8E+01
r,lrE+03
l,3lEr{]
1,45E+01
3,14E{l

2.43E+01
4.01E+0t

8.05E+01

1.33E+02
8.76E+02
1.11E+07
t.3lE+02

NA

l , l tE i l

IRIS A\\'IRONMENTAL



BASELI\E VAPOR IRANSPORT
MODEL]NG INTERMEDIATE
CALCULATIONS, COI|MtRCL{L
WORKER

2225 & 227 S.venth Streer
Porr oI O.kland, Crlifo.tri.

Up bldg.

{ngF3) (dyhl)
soil (lq) D€m tns/m3)

Re

(,ic&s)

Yol.tire Org.nh Cohpoundr

koProrylb.d.n (cmqe)

rRns U-Di.nbrcelhylfte

lvinyr chbnde {chrorc.rheie)

S.nivoLrile Conpoud!

E!e'-:

EherMrr'Fm

E rrolern flydroornoM

lrPH-Diesl

lgri1*r 
-

llead

llNi.kcl

llrh.lliM

NA
8,91E{5

4.48E{6

4.66E46

t21E-05
4,85E47
4.6tE-01
4,AXE41
2.09E-05

2_10E45
L62E{5

8.14E-06

4,90E{6
7.20E47
8.67E-07
4.90E{6

NA

5.92E-n3

NA

NA
4_24E-06

NA

4.24E-06

4.24E46

4.24E-06
4.858-0?
4.61E-0?
4.41847
4.24E-06

4.24E-rX

424E46

4,24E-06
1.2n8-01
8.6?E-0?
4.24E-n6

M
l$
l *o
I N A

| 
4.24E-06

l i l i
lili
lffi
I N A
I N A

lffi

?.08E-01

lJ0E4l

8.ME$

2.69E42
l ,?1E43
1.04E{3
4.0?E+02
9.35E42

1.49842
l.3tE-02

6,?8E-01

8.41E-03
2,36E43
4.96E43
t.8rE4?

2.53E+02

NA

NA

95%

9 t %

34%
'tuy/e

loo9,o

20%
NA
NA

52%

87%
1001A
100,/o
a1v"

NA

NA

NA

3.70E{3
4.49E{3
:t.?4!-0]
5.t9E-01
l,90ErD
3.?4E{]
6,30E-O3
4.39E-01
3,64E{3
5.r9E43
t.6?E-03
3.67E43
l.?48.01
1.44E-01
3.?4E,03
l.0JE-02
4_t0E0l
2.95E-03
3.14LO3
1.39E-01
1.14E41
3,59Eil
4.14E,01
1,52E43
3.94E-03
4.r4E-01
5.28E-03
t.49E-01

316E-03
?.11E.{t3

?,95E4

3.49E43
1.79E-0]

NA

NA

1.00E{{0
l 00E+00

L00E+00
L00E+00
L00E+00
1,00E+00

I_O0Er{0

L00E+00

1.00E+00
L00E+00
L00E+10
L00Er{0
L00E+t 0
L00E100
L00E+00

1.00E+00

t.00E+00

1.00E+00
l.0oE+00

t.ooEr{o
1.00E+00
1.00E+00
l.00Er{o
t.0oE+00
1.00E+00
l_00E+00
Ld)E{{x)
1.00E+00
1.00E+00
1.00E{0
1.00E+!0
1.00E+00
1.00E+00
t.008+00

1_00E+00
1.00E+00
l.00Er{0
1.00E+00
1.00E+00
t o0E+00
L00E{10
1.00E+00
r,00E{,0
L00E+00
L0oE+00

2.74ErA)
3.74E+!1

2.15E 42
l.30Er{ I
7.45E+02
L96E+02

2.63E+02

7.22E+O3

1,59E+02
2.88E+00
LI lE+02
l.23E+02
? 06E+02
l.r3Er{!
4.098+(D

6.81E+02

6,80E+02

4.t9E+00
2.22E41

2,88E+00

6.50E42
s.61F.ql

NA

1.69E+00
6.20E-01
4.55E+01
?.J?E'I{}o
3.84E{0
7.92E+@
t.tlE+02
2r8E+00
8,67E+00
6.l3E4l
?.18E+00
2,0?E+00
6.46E+00
2,41!.41
2.15E{i
?,6E{t
l.otE+ol
5.91E+0?
1.53E+01
t.38E+01
8.27E+00
LJoE+oo
4.i5E+lX)
l_31E1{n
2.50E+00
3.6?E4l
4.42E.lll
2,t0E+00

4.058+02
1,61E+03
8.53Er{4
2.89E+07
LIlE+06
4,t IE+O{
1.38E+06
3-64Ei{4
5.91E+02
l-98Er{4
2,04E+06

2.628+M
3.02E+03

4.5?E+01
4.5tE+01
4.5tE+01
4.5?E+01
4.5?E+01
4.57E+01
4_5?E+01
4.57E+01
4,t?E+01
4.5?E+01
4.57E+Ot
4,5?Er{l
4.57E+01
4,ltE+o1
4.5?E+0t
4,J7E+01
4.t7E+01
4.5?E+01
4,J?E+01
4.5?E+01
4.J?E+01
4.J?E+0t
4.57E+0t
4_57E1{l
4.57E+01
4.J7E+!l
4.5?l+01
4,t?E+01

4.57E+0t
4,17E{l
4.J?Eril
4,J7E+Ol
4.57E+01
4,57E+!l
4.57E141
4.J?E+01
4.5?E+01
4_5?E{l
4,57E+01

4.57E+01
4.5?E+01

4.57E+01
4.5?E+01
4.57E+{I
4.5?E+0t
4.57E+{'l
,l-51Er1ll
4_5?E+01
4,5?E+ll
4_57E+0t
4,t7E+0t
4.5?E+01
4,t7E+01
4.t?E+01
4,t7E+01
4,5?E+01

2,11E+A2
2.13E+02
2.l]!+02
2,13t+01
2.l3t+02
?.llE+02
2. l l l+02
2.llE+02
2.13E+02
2. BE+@
2.tlEroz
2,13E+02
2_BE+@
2,13E+02
2.13E+O2
2,r3Et42
2.13E+n2
z_t3E a2
2.)3E+42
2.11E42
2,ttE]42
2.138+n7
2,llE+{t2
2.tlEraz
2.l1baz
2,13E+0t
2.t1E+02
2.l3E+02

2.t1E4!2
2, t3E+02
2.l3Err12
!.ltE+q2
2,rtEr{2
z_13E102
1.t3Er{2
2.l3E1o2
2.t3F{{2
2.13E+tt
2,13E+!2

2.r38+02
2.138+42
2.11E142
2.138+02
2,UE+0?
2_t3E{2
?.llE+02
2.13E+02
2,t3E+02
2.t3E+42
2.13E+02
2,13E+0!
t.t3Er42
?,llE+{!
2.13E+02

2.t3E+0?
2.13E14J2

]RIS ENVIRONMENTAL



BASELL\E VAPOR TRANSIORT
MODEIING INTEBMEDTATE
CAT'ULATIONS1 COMMERCIAL
WORKER
2215 & 22t Scventh Srr..r
Por. of Orll.nrl, C.llfornil

Soil-

tndnr)

Yolrril€ Ory$|. CrbDorhd!

IsorrcpylboEd (cun n.)

[Ens l:-Dichloroerhyld.

lvinyl.hlo dc(Gblo@dtne)

F.i Vobrih ConPo!trd!

Eb;*o'*
lretroldb ltrdc$bod
ITPH-Di@l

JNi.||l

ln ui-

J0.12
30.72
10.72
10.72
30.72
10:72
30.12
10.12
10.12
30,17
30.72
30,12
30.77
30.12
3n.12
30.77
30.72
30.r2
10,72
30i2
30:72
30.12
30.12
10,12
10.17
30,72
40.71.
30.72

30.17
30.72
10,72
30.72
JO,72
30.72
30.72
10J2
30:12
40,12
30.12

10,12
30.72

30.72
to.12
30.72
30,12
3n.12
30.72
31.12
10.72
J0.1X
30.77
30.72
30.72
10.72
10,7X

3.01E{2
4.56E42

3.9tE42
3,66E-01
3J2842
1.00E-02

3.t4EJ)?

8,92E42

t,98E 02
2.09Er{0
l,30E4l
l.29E4t
I 05E{l
3,28E-42
3i6E42

3_00842

4,11E42

l.9tE+ol
t,t2E+l)l

8.80E+o0

2_J9E+03
l,l0E{2

NA

NA

NA

l.4lE+0?
2,86E+02

?.86Er{2
4.8tE+02
3.36E+02
7.19E+02

NA

2,96E+nZ

?.86E+02

3.14E+m
2,X6l]n2
2.86E+02
2.60E+O2
2.86Ern2
2.15E+O2
3,12Er42

3.01E1{2

731Er42

2.50E+02
L64E+02

2.26E+12

2.61E+{7
2.90E{2

1,67E46
8.?1E48

t.@E4?
5.09E48
2.04E{6
4.45E41

NA

NA
6,13E41

1.68E{5

4n1E47
5.29E49
2.60E47
2,6rE47
4.19E41
2.54E-06
Lt lE{6

1.67E-O6

t.48EO6

8.52E49
2.9JE-t0

NA
NA

5,29E-i9

l .4 lE-10
l3lE49

l l3E+{10
LJ9E+00

1.59E+{n
9_5lE-01
l.36E+I)0
1.63E+00

L59E+00

t.59!+00

L45Erno
?,00E+00
L59Er{0
L74E+00
r.59Er{0
L65E+00
Lt7E+00

l.5lE+00

1.70E+00

l 8lE+00
2_?4€{0

2.00E+00

l,?oE+t0
t.56E+00

NA

3.81E-06
1,92E46

1.91E{6
3J3E{6
1.90E.06
3,91E46

l.9lE06

3.651-06

3.91Er'6
3,92E-ll6
J.9?E-O6
3.91E-06
3.91E-06
3.8tE46
3.9iE{6

t.89E46

3.89E46

3.9?E{6
3_91€{6

NA
3.92E46

t_92E.06
392E46

NA

IRIS ENVIRONMEIITAL



BASELINE VAPOR TRT{NSf ORT
MODELING INTERMEDIAIE
CAI.CULATIONS, COMMERCIAL
WORXER

2225 & 22?? S enrb Steer
Porl of O.k|rnd, Cdllorhla

4.24E46
4,24EJJ6

NA
4.X4E46

424E46
4.24E46

4.24E46

4.24E46

4,24F.M
4.248116
4.24EJ)6
4.24E46
.4,24E-{6
4.24E46
4,24E 46

4_24E46

4_24E46

4.24E46
4.UE46

4.24846

NA

424E46
424E46

NA

NA

NA

NA

NA

1.16E.02
1.59E-04

9.10E,04
5,t0'05
:l.l6t-01
8,t tE-04

Ll2E-01

3.06E{2

1.22E45
4,12E44
5.2ttE44
4,72E44
4.31E-113
1,74E-03

2.49E-03

288+03

l_78E-05
9.44E-41

NA
NA

NA
l.?2E.05

NA

2.16E-01
2_19E-06

NA

5.28E+02
?.1?€+00

4.228+01
2.56E+00
1.46E+02
t.868+01

5.t8E+01

r.]]E+01

3,t4E+01
5.67En'
? , r9E+01
2,43E+0t
4.05E+01
2.2rE+02
8.05E+01

l.3lE+02

t.llE+02

8.27EOt
4.34E47

5_6?E4t

|.?8E42
l . l lE { l

3.31E-01
3,33E-01

3.13E-01
1.33E-03
3.3JE-03
3.3tE.01

3.33E-01

3.33E{l

3_13E,03
3,33E-03
3,llE-01
3.llE-03
3.33E-03
3,13E-01
1.33E 03

3,33E03

3.33E-03

3,33E03
3.l3E0l

3.33E-Of,

3,33E43
3.31E-01

3.33E-01
1,59E04

9,10E-04
5.508-05
Lr 6E-03
8.318-04

Ll2E0l

3,31E{]

6.?6E{4
L22E{5
4.72E44
5.23E44
4.1?144
3.tlE{3
L74E-03

2,89E43

2.88E-01

t.?8E45
9.44E41

t.22E-05

1,.768-01
2.19E-06

NA
3,U2E{2
2,11E43

NA
1,0?E42
6.04E-03
I . l tE42
?.49E43

NA

t,0lE{2

8,92E{2

8.06E43
?,64E 03
L84E-02
2.02!-D2
2.158-02
J,2AE4Z
t,9lE-o2

2.60E42

1.56Ei2

1,03E{l
4.29Ent

2.t4E4l
1.46E42

llD%

2V,4

95%
15yo
NA

14v"

t0f/"

70y"

1e/i
26v.
100%
52%

81Vr

lvr

l.6tE45
1.30E.06
7.?4E46
9.3?845
23tE45
5.168{6

L60E.{'5

6.09E{6
2AnE45
Ll?E-08
L00E 05

4.83E-08

Ll9EJ3
r,8tE{4
3.4?E{6
't,26ErA

2.43E{6
4.t8E.06
1.25E45
1.09E45
8,21E46

3.48E46
6.18E46

l.2lE48

1.83E44

5.t6E45
8.06Ei5

1.058-04
2.t?E-05
4.14E-n5
J.6tE-04
1.84E04
l.5l€-05

t.04E-04

4.00E-05
!.t7E04
9.03E-08
6.54E-05

3_19E0?

Ll6E{3
8,98E41
2.24E45
8,t5E{8
1.60E-45
2.88E-05
8.10E45
1.07E45
t,t6E45

2.29E45
4.05E-0t

8,mE48

8,98E-0.4

l.l5E-o4
4.?6E-04

t.00E{0
l.0oE+00
LO0E+00
1.00E{0
1.00E+00
1.00E+00

1,00E+!0

'1.00E+00
l.o0E+00
1.00E+00
t.00E+01)

1.00E+00

t_008r{)
l.00E+0{l
1.00E+00
t.00E+00
l_00Ern0
l_00E+{x)

1.00E+00
l,0oE+l'0

1.00E+{x)
t.00E+00

1.00E+00

1.00E+0{t

1.00E+{10
L00Er40
l_00E+{xl

l,00E+0l,
l_008r{11

IRIS ENVIRONMENTAI



BASELINE VAFOR TRANSPORT
MODELINGI^*TERMEDIATE
CAI,CULATIONS, COMMERCIAL
WORKER

2t25 & 22?7 S.Yenth Srreet
Port of o.krrnd, crliaorlb

6.68E44
t.29E43
l mE4l
3_21E44
4.70E4.4
1.38E43

6.t8E44

1.9?E43
635E.04
4,08E,.{X
8.08E,{'4

? .15E-01

L4lE-&r
132844
2,35Ei3
1.88E.0]
3.15E43
1.95E43
l.l9E44
l.l,1Ei3
l.lJE-01

3_69E,01
l .3 tE4 l

9.28E45

NA

L12E04

2.768-+a
3,45E-o,!

4.19t 41
L3lE-02
3.l9E-02
2.J9E4l
3.1tE42
l I5E-0?

2.38E-02

2,33E-02
t.66E-01
2. l lE4l
1.918,02

5..r5E+00

L02E-02
6.46E-02
6,38E-02
1.42E-07
8.?5Eq
L55E-O2
1,60E4
t.ltE-{}2
1.65E-02

2.l4E4l
1.6?E-0?

l_t0E-01

9.22E-92

4.02E+ll0
8.8?E-01

2.83E-01
6.44E+00

L52E+00

2.02E-01

1.t4E4l

7,0tE+00

l.04e4l
3.48E+00
496E+00
:t_598{X)
1,84E+00
4,05E01
4,14E-01

4.00E01

4.56E-0t

5.21E+00

1.48E+{Xl

4.68E+02
5-40E+0r

NA

9.88E.01
6.44E*00

!.t2E+00

2.01E4t

1.24E-01

6.45E+0t

!08E41
l_08E+01
4,96Er{0
1.59E+00
1.84E+00
5.8J8-01
4.t4E{l

4.00E41

4,56E.01

5.21E+00

t,08E+01

1.00E{3
l.44E+02

4.41E-01
talE+nl

NA

1.08E+00

7.51E-01

L8tE+00

6.1 lEr {1

1.27E1{0
8.45E+!0
3.47E+{O
3.6?E+00
3.18E+00
4_?4E-0t
1.89E-01

6.35E.01

4,56E41

L26E+00

?,868+00

1.88E+01
l,l3E+01

t.57E+02
1.16E142
2.4)E+!2
2.59E+01
7J6E+01
1,25€+02

L50E+{'2
NA

4,@E142
Ll2E+02
9.62E+01
1,91E+02

5.'tE+u

t.66E+01
1.00E+ol
5.51E+02
4.43E+01
7.A9E+n2
4,60E{2
I398{2
?,68E+02
2,1XE142

8,7tE+02
L loE+o?

2.19E+01

I_00Er{l

3.04E+01
3.04E+01

NA

3_8tE+00
3,t9E+{X)
2.59E+00
2.38Er{o
2.96E+00
2.60E+00

l_0tE+00

1.04E+00
4.08E{40
2.01E43
?,81E+00

3.67E+00

l.mErl}l
2.59E+O0
2.86E+00
9.26E4i
2.8?Er{o
l.t3E+00
1.69E+{O
4.57E+00
Ll5E+00

3.21E+00
1,05E+00

2.59E+00

2.3tE+ot)
3.24E{)0

1,72E-04
?.84E-04
5.10E-04
6.nE-n4
6_]18.04
5.12E-04

7.24E44

8.63E-04
8,20E-04

5,79Etr14

?.51E{4

2.45E43
4.19E44
5.37E-04
t.72E46
5.88E-0.4
6_l5E-0-4
638E-Ol
8.82E-M
6,?8E.04

9.28E.04
5,83E-(X

Lt6E 08
NA

4.45E-04
6.73E-0.4

NA

NA

4.1 tE46
9.12E41
2.04E46
1.24E4!
6.18E46
1.54E46

4.05846

t,73E46
5.65E-06
4,20E{9
2.12E-06

I 48E{8

8,46Ei6
1.32E45
1,02E46
3.88E49
1.25E41
t.77E46
l26E{6
1.91E46
2.?1E46

1.02E46
1.75E{6

1.13E49

1,12E{5

Ll0E{6
l . l3E45

NA

4.24E{6
4.24E46
4.24E-06
4,24E46
4.24E{6
4.24E46

4.24E-06

4,24E-06
4.?48-06
4,24E-06
4.24E-06

4,24E-06
4.24E-06
4,t4V06
4.241-06
4,24E06
4.24Ei6
4,24!-06
4.14E{6
4.24E46

4.14E46
4.24E4n

4.24E46

NA

4.?4E46

4.24E-06
4.24E06

IRIS ENVIRONMENTAI.



EASELINE VAPOR INIIAIATION
TNTAKD fACTORS
2225 & 22?7 Sdcn|n Slr..r
Porr of o!tl.n4 crlifomir

Chemical

IF (CDI)- Carcinoseric Effert!: Soil C.3 IF. Csrcinolenic Efects: Soil Grs

On-Site
Construction

On-Site
Commercirl

On-Site lntru!iv€
On-Site

Corstruction
On-Sit€

Connercial
On-Sit€ lnar$siv(

Yolrtile Orgrnic Compounds
I ,1-DichloroedEne
1,1-Dictiloroethylene
| 2,4-Trinctlylb€nzem
| ,2-DichloroetlEne
1,2-DichloroproFane
1,3,s-Trimethylbenzene

Shlorobenz€ne
Shloro€thme
;is- 1,2-Dicbloroethylene
Di-isop.opyl elher
Ethylbenzene
F-reon I 13
hopropylbenzene (Cun€ne)
M€ihaDe
Melhyl tert-butyl elher
Naphthalene
D-Buiylbenzene
N-propylbenzeDe
s€c-Bufylbenzene
Tetrachloro€thylene
Toluene
trans-1,2-Dichloroethylen€
Trichloroethylene
Trichlorofl uoromelhaDe
Vnryl chlond€ (chlorccrhene)
Xylenes
Semt-volalile Colnpound!
2-methylnaphdElene

Ben4a)anlhracene
Chrysene

Fluarao(hene

lNaphthal€ne

lPhenanrhrene

ferrole!mxydmcrrbons

[PH-Gssoline
Met.ls
Mercury (inorsanic)

Barium
Cadmium
Toral ChromiDm
Cobalr
LoPpet
Lead
Molybdenum

N':*.1
::':T"*
lvanadiuln
lzitlc

NA
NA

4.01E-08
NA
NA
NA
NA

2.01E-09
NA

2.O9E-u9

5.69E-09
?.18E-10
?.o3E-10
1.99E-10
9.40849

1.2rE-08
?.28E-09

NA
3.66E09

NA
2.20E-09
3.23E- '0
3.90E-10
2.20E-09

NA
NA
NA
NA
NA
NA
NA
NA
NA

2.668-06

NA
NA
NA
NA

NA

NA
NA
NA
NA

NA

NA

2.91E-01

NA
NA
NA

2.97F.01
NA

2.97F,41
NA

2.9',1E47
3.398-.08
3.22E-08
3.09E-08
2.97E-07

NA
NA

2.97E-O',l
2.97F.01

NA
2.91E-01

NA
2.9784',7
5.038-08
6_06848
2_9',1847

NA
NA
NA
NA
NA
NA

NA
NA

NA

NA
2.97E-07

NA

NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA

NA

6.68E-10

NA
NA
NA

3.358- l  I
NA
NA

349E-11
NA

9.498-11
2.63E-t2
3.46E-12
3.3t8-12
1.57E-10

NA

2.02E- t 0
L2lE-t0

NA
6.10E-

NA
3_6',7E-l1
5.19E-12
6.508-12

NA
NA
NA

NA
NA
NA
NA
NA
NA

NA
4.44E-08

NA
NA
NA
NA
NA

N,A

NA
NA
NA
NA
NA

NA

0.00E+00
0.00E+00
0.00Er{0
0.00E+o0
0.00E+00
0-00E+00
0_00E+00
2.0iE-10
0.00E+00
0.00Er{0
0.00E+00
0.00E+00
0.00E+00
0.00E{0
0.00E+00
0.00E{o
1.69E- t 1
0.00E+o0
0.00E+00
0.00E{)0
0.00E+00
0.00E+00
0-00Er{0
0.00E+00
2.20E-tl
0.00E+00
1.05E-t0
0.008+00

0.00E+o0
0.008{0
0.00E+00
0.00E+00
0,00E+00
0.00E+00
0.008+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

0.00E+00
0.00E+00

0.00E+00
0.00E+00
0.00E+00
0.00Er{0
0.008+00
0.00E+00
0.00Er{0
0.008+00
0.00El1)0
0.00E+00
0.00Er00
0.008+00
0.00E+o0
0.00E+o0
0.00E+o0

0.00E+o0
0.00E+00
0.00Er{0
0.00Er{0
0.00Er{0
0.00e]1)0
0.00E+00
2.9tE-O3
0.00E+o0
0.00E+00
0.00E+00
0.00E+{0
0,00E+{0
0.00Er{0
0.008+00
0.00Er{0
5.348-10
0.008+00
0.00E+00
0.00E+00
0.00Er{0
0.00E+00
0.00E+00
0.00E+o0
2.91E-09
0.00E+00
L648-0E
0.008+00

0.008+o0
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00Er{0
0.00E+{0
0.00E+00
0.00E+00
0.00E+00
0.00E+00

0.0oE+00
0.00E+00

0.00E+00
0.00E+o0
0.008+00
0.00E+00
0.00E+00
0.00E+00
0.008+00
0.008r{0
0.008+00
0.008+00
0.00E+00
0.008r{0
0_008r{0
0,00E+o0
0.00E+00

0.00E+00
0.mE+00
0.00E+00
0.00E{0
0.00E+00
0.008{0
0.00E+00
3.35E-12
0.00E+00
0.00E+00
0.00E+00
0.00E{0
0.00E+00
0.00E{n0
0.008+00
0.00Er{0
?.82E-13
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00Er{0
0.00E+o0

0.00E+00
1.75E-12
0.008+00

0.00E+00
0.00E+00
0.008+00
0.00E+00
0.00Er)0
0.00E+00
0.00E+00
0.00E+00
0.008+00
0.008+00
0.00E+00

0-00E+00
0.00E+00

0.008+00
0_00El{o
0.008+00
0.00E+00
0.00E+00
0.00E+00
0.00Er{0
0,00E+00
0.00E{0
0.008+ou
0.00E+00
0.008+00
0.00E+00
0.00E+0u
0.008+{t

IRIS ENVIRONMENTAL



BASELINE VAPOR t\IIAL4TION
INTAX! FACTOFS
tt25 & 2!?7 Sd.Dth Str..t
Po.r of Oatla.d, Crlifomh

Chcmicrl

lF (CDD. Carcinoq€nic Effecb: Soil tF. Carcirolenic f,rTecls: Soil

On-Site On-site
Comm€rcial

Or-Site Intruiive
On-Sii€

Construction
On-Stte

Com'trerctul
On-Site lrtrusiv(

Volatile Orgrnic Compounds
I , I -Dichlorcethan€

I , I -Dichloroeihylene

I,2+Trimerhylbenzenc
I,2-Dichloroeflane
I ,2-Dichloropropane
I ,3,5-Tnme$ylbenzene

B€nzene
Chloroberz€ne
Chloro€thane
cis-1,2-Dichloroethylene
DiisoFopyl ether
Elhylbenz€ne

lsopropylhnzene (Cumene)
Methaqe
Methyl ien-butyl ether
Naphthal€ne
n-Butylb€nzen€
N-propylbeozeDe

Tclrschloroelbylene
Toluene
tlans-1,2-Dichlo.oethylene

Trichlorofl uoromethane
Vinyl chlorid€ (chloroelhene)
xylenes
Senri.volrtile Compounds
2-methylnaphlhaleDe

Ben2(a)anthacene
Chrys€ne
Db€doturdn

lFruorene
[NaphrhaLen€

lPef roleum Hydrocart on!

lrPH-Gasoline
lMet.ls
IM€rcury (jnorcanic)

NA
t.50E-06
1.508-06

NA
NA

1.50E-06
1.50E-06
1.50E-06
1.50E-06

NA
NA

t.508-06
NA

1.50E-06
NA

1.50E-06
1.50E-06
1.50E-06
1.50E-06
1.50E-06
1.50E-06
1.50E-06

NA
t.508-.06

NA
NA

1.50E-06

1.50E-06
1.50E06

NA

NA

NA
1.50E-06

NA
NA

t.50Ei6
t,50E{6

NA

NA
NA
NA
NA
NA

NA
NA
NA

NA

NA
2.33E-04
t. t I E-05

NA
NA

6.36E-05
3.85846
2.21E44
5.818-05

NA
NA
NA

7.808-05
NA

2.33F.O4
NA

4.128-05
8.53E-07
3.108{5
3.66E-05
6.10E-05
2.3!E44
L2l E-04

NA
2.02E-04

NA
NA

2.028-04

t)4E-06
6.60E-08

NA

NA
NA
NA

8.538-07
NA
NA

1.93E48
1_6',7E47

NA

NA
NA
NA
NA

NA
NA
NA

NA
NA
NA
NA

NA
2.J0E-08
2.508-0E

NA
2.50E-08
2.508-08
2.50E-0E
?.50E-0E

NA

2,50E-08
NA

2.50E-08
NA

?.508-08
2.50E-08
2.50E-08
2.50E-08
2.50E-08
2.50E-08
2.50E-08

NA
2.50E-08

NA
NA

2.508-08

2.50E-08
2.50E-0E

NA

NA
NA
NA

2.508-08
NA
NA

2.50E-08
2.508-08

NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

0.00E+00
2_62E-O',7
0.00E{0
0.008+00
0.008+00
0.00E+o0
0.008+00
l.50E-07
0.00E+00
0.00Er{0
0.00E+00
0.00E+{o
0.00E+00
0.00E+{0
0.00E+00
0.008+00
2.70E-09
0.00E+00
0.00E+00
0.008+00
0.008+00
8.09E-07
0.00E+00
0.00E+00
1.50E-08
0.00E+00
0.00E{x)
0.0081{0

0.008+00
0.00Er{0
0-008r{0
0.00E+00
0.00Er{0
0-00E+00
0.o0E+00
0.00Er1)0
0.008+00
0.00E+00
0.00E+00

0.00E+00
0.00E+00

0_008+30
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00Er{0
0.00E+00
0.00Er{0
0.00E+00

0.00E+00
4.08E-05
0.00E+00
0.00E+00
0.00Er{0
0.008+0u
0.00E+00
2.21E-O5
0.00E+00
0.008+{0
0.00E+00
0.00E+fi)
0.008r{0
0_00E+00
0,00E+00
0.008+00
8.50E-08
0.00E+00
0.00E+00
0.ooEr{o
0.00E+00
t.26E-04
0.00E+00
0.00E+00
2.02E-06
0.00E+00
0.00E+00
0.008+00

0.00E+00
0.00E+rx)
0.00E+{o
0.00E+00
0.00Er{o
0-00E]{0
0.00E+00
0-008r{o
0-00E+o0
0_00E+00
0.00E{0

0.00E+00
0.00E+00

0.00E+00
0.00E+00
0.00Er{0
0.00E+00
0_00E+00
0.00Er{0
0.00E+00
0.00E+o0
0.00E+00
0.00E+00
0.008+00
0.008r{o
0.00E+00
0.00Er{0
0.00E+00

0.00E+00
4.37F,09
0.00E+00
0_00E+oo
0-008+00
0_00E+00
0.00Er{o
2.508.09
0.00E+00
0.00E+00
0.00Er{0
0.00Er{0
0.008+00
0.00E+o0
0.00Er{0
0.00Er{0
4.49E-l l
0.00E+00
0.00E+00
0_00E+oo
0.00E+00
1.35E-08
0.00Er{0
0.00E+00
2.50E-10
0.00Er{0
0.00Er{0
o_008+00

0.00Er{0
0.008]{0
0.00E+o0
0.00Er{0
0,00E+00
0.00E+00
0.00E+o0
0.00E+o0
0.mE+fi)
0.00E+00
0.00E+00

0.00Er{0
0.00E+o0

0.00E+00
0.00E1{0
0_00E+00
0.00E+00
0.00E+00
0.00E+00
0_00Ern0
0-00E+00
0.00E+00
0.00E+00
0-00E]{0
0.00E+00
0.008+00
0.008+00
0.00E+00

IRISf,NVIRONMENTAL



!ASELINE V,dPOR INIIALATION
INTAKE FACTORS
2225 & tt?? SNcnrh Srrel
Porr otOrtltnd, Cllifomir

olarile Organic Conpounds

I,2-Dichloroethylene

I ,2-Dichloro€thylene

chlodde (chloroethene)

Vol.lil. Compounds

7.r2848
1.088-05
0.00E+00
1.48E-07
2.10E-0?
0.008+00
0.00Er{0
t.198-06
0.00E+00
0,00E+00
0.008+00
0.00E+00
0.00Er{0
0.00E+00
0-00E+00
0.008+00
2.388-09
0_00El{0
0.008+00
0.00E+00
0.00E+o0
t.9?E-05
0.00E+00
0.00Er{0
2.16E.01
0.008+00
1,8?E-05
0.008+00

0.00Er{0
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+o0
0.008+00
0.00E+00
0.00E+00

0_00E{0
0.00E+00

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.008+00
0.00E+00
0.00E+00

3.00E-05
I.48E-04
4.58E-O5
4.93E46
1.40D-05
6.2084s

NA
2.868 05

NA
8.848-05
2.t4r-05
1.83E-05
3.630-05

NA
9.65E-03

NA
3.r7E-06
L91E-06
t.05E-04
8.44E-05
t.50E-M
8.76E-05
3.21[-O5
5. l tE-05
5.18E{5

r.66E-04
5.90E-05

4.16E-06

NA
NA
NA
NA
NA
NA

1.918.06
NA
NA

5.19E 06
5.',79E-06

NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

4.67E-.05
230E-04
?.t3E-05
z.24E 05
1.28E-05
9.65E-05

NA
4.46E-05

NA
l.3EE{4
4.44845
2.85E-05
5.658-05

NA
1.50E-02

9.84E-06
9.25E-06
t.64E-04
1.31E-04
2.348-04
1.36E44
5.02E-05
?.95E-05
8.07E-05

NA
2.58E-04
9.19E-05

6.48E-06

NA
NA
NA
NA

NA
9.25E-06

NA
NA

1.93E-05
2.41E-05

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA

1.25E-05
6.16E45
1.9 tE-05
2.05E-06
5.84E-06
2.58E-05

NA
l. I9E-05

NA
3.6EE-05
8.92E-06
?.64E-06
1.51E-O5

NA
4.02E43

NA
1.32E-06
7.96E-07
4.39E-05
3.528,05
6.26E-0s
3.658-05
1.34E-05
2.138-O5
2.16E45

NA
6.9 | E-05
x.46E-05

L74E-06
NA
NA
NA
NA
NA

NA
7.968-01

NA
NA

2.418"06
2.418{6

NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA

NA

l .7lE-07
2.59E45
0.008+00
3.55E-07
5.05E-07
0.008+00
0.00E+00
2.86E-06
0_00E+o0
0.00E+00
0.00Er{0
0.00E+00
0.00E+{o
0.00E{0
0.008+00
0.00E+00
5.?0E-09
0.008+00
0.00E+00
0.00E+00
0-00Er{o
4.13F.05
0.00E+00
0.00Er{0
5.1RE-07
0.00E+00
448E-05
0.00Er{0

0-00Er{0
0.00E+00
0.008+00
0.00E+00
0.008+00
0_008r{0
0.008]{0
0.00E+00
0.008+00
0.00E+00
0.00E+00

0.00E+00
0.00E+00

0.008+00
0.00E+00
0.00E+00
0.00E+00
0.00E+fi)
0.00E+00
0.008+00
0.008+00
0.008+00
0.00E+00
0.00E+00
0.00E+00
0.00E+oo
0.00E+00
0.00E+00

2..66E-O7
4.02E-05
0.00E+uo
1.628-06
l.l8E-06
0.0oEr{o
0.00E+00
4-46E-06
0.00E+oo
0.008+00
0.00Er{0
0,00E+00
0,00E+m
0.00E+o0
0.008+00
0.008+00
r,??E-08
0.00Er{0
0.00E+00
0.00Er{)0
0.00Er{0
1.16E-05
0.00E+{x)
0.00E{0
8.07E-07
0-008-+o0
6.97E45
0.00Er{0

0.00Ero0
0.008+00
0.00E{o0
0.008+00
0.00E+u0
0.00E+00
0.00E{{0
0.00E+00
0.00Er{0
0.00E+00
0.00E+00

o.ooE+oo
o.ooE+oo

0.00E+00
o.ooE+oo
0.00E+00
0.00E+oo
o.ooE+(n
0,00E+o0
0.008+00
0.00Er{0
0.00Er{0
o-ooE+oo
0.00E+00
0,00E+00
0.00Er{0
0.00E+00

IfuS trNVIRONMENTAI-



BASELI}IE VAMR INiIALATION
INTAKE FACTORS
2225 & 227 S€renrh Str.d
Forl ol Orthnd, Crlllo.nit

3h€nical

IF {CDI}- Noncarclnoqenic Effect!: Soil Grg IF - Noncsrcinoqenic EIT€cts: Soil Grs

On-Site
Construction

On-Silr
On-Site Intrusive

On"Site On-Sile
Comnercial

On-Site htrusive

Volrrtle Orgrnic Compounds
l,l-Dichloro€thane
I,l-Dichloro€lhylcne
1,2,4-Timerhylbenz€n€
I,2-Dichlaroethone
I ,2-Dichloropropan€
1,3,5-Tnnethylbenzene

ci!-1,2-Dichloroelhylcn€
Di-isopropyl ether
Ethylbenzene
Freon l13
Isopmpylbenzen€ (cumene)

Methyl len-butyl eiher
Naphlhalene
r-ButyLbedzere
N-propylbenzene

tmns-1,2-Dichloroelhylen€
Trichloroethylene
Tricblorofluommethane
Vinyl chlorjde (chloroeth€ne)
Xyleoes
Semt-Volatile Compounds
2-m€lhylnaphlhalene

lo,'y**

lFluoranthene

INaphthaL€de
lPl.n"n*'..o.
t_
tryrene
lP€trol€un HrdrocErbols

hPH-Dies€t

lrPH-Gasolinc
lMetrl'
Mercury (jnorsanic)

NA
NA

2.80E46
NA
NA
NA
NA

1.41E-07

I AIE-07
NA

3.988-0?
r,5lE-08
t.458-08
I.398-08
6.58E-07

NA

8.50E-07
5.108-07

NA
2.56E-07

NA
1.54E-07
2.26E-08
2.'l3E-08
1.54E-07

NA

NA
NA
NA
NA

NA
NA
NA

NA
t.86E-04

NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA

NA
NA

8.30E-07
NA
NA
NA

8.30E-07
NA
NA

8.30E-0?
NA

8.30E-O7
9.49E-08
9.03E48
8.658-08
8.30E-07

NA
NA

8.30E 0?
8.30E-07

NA
8.30E-0?

NA
8.10E-07
t .4 lE-0?
r -70E-0?
8.30E-0?

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
8.30E-0?

NA
NA
NA
NA

NA
NA
NA
NA
NA
NA

NA
NA

NA
NA

1.87E-09

NA
NA

9.39E-l I
NA
NA

9,??E-11
NA

2.66E-10
t .02E-11
9.67E-12
9.27E-12
4.39E-10

NA
NA

5.67E-10
3.40E-10

NA
1 . 7 1 E - 1 0

NA
1.03E-!0
l  5 1 8 -  1 1
1.82E- l  I
1.03E-10

NA
NA
NA
NA
NA

NA
NA
NA
NA

NA
|.24E-O7

NA
NA
NA

NA
NA

NA
NA
NA

NA
NA

NA

0.00E+00
0.008+00
1.65E43
0_00E+00
0.00E+00
0.00Er{0
0.00E+00
8.2rE-06
0-00Er{0
0.00E+00
1.47E-05
0.00E+00
6.91E-O',l
5.09E-10
|.278-07

#VALUE!
2.88E-0?
0.008100
0.00E+o0
8.50E-05
5.l0E-05
0.00E+00
2.99E-06
0.00E+00
8.98E-0?
7.55E-08
9.54E-0?
1]rE-Ol

0.00E+00
0.00E+00
0.00E+00
0.008+00
0.008r{0
0.00E+o0
0.008+00
0.00E+00
0.00E+00
0.009+00
0.00E+00

0 00E+00
6.09E-05

0.008+00
0.00Er{0
0.008+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+o0
0.00E+00
0.00E+00
0 00E+00
0.00E+00

0.008+00
0.00E+00
4_88E44
0.00E+00
0.008+00
0.00Er{0
0.008+00
4.848-05
0.00E+00
0.008+00
8.30E-05
0.00E+00
1.45E-06
3.l6E-09
?.9084?
#VALUEI
3.63E47
0.00E+o0
0.008+00
8.30E-05
8.30E-05
0.00E+00
9.69E-06
0.008+00
4.84E-06
4.69E-07
5.93E-06
4.l5E-06

0.00E+00
0.00E+00
0.008r{0
0.008+00
0-0oE+oo
0.00E+00
0.008+{x)
0.00E+00
0.00E+00
0.00Er{o
0.008r{0

0.00E+oo
2.11E-O7

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00Er{0
0.00E+00
0.008+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.008+00
0.00E+00
0.00E{0

0.00E+00
0.00Er{0
l. l0E-06
0.00E+00
0.00E+00
0.008+00
0.00Er{0
5.488-09
0.00E+00
0.00E+00
9.118-09
0.00E+00
4.65E-10
3.39E.13
8-46E-l I
#VALUE!
1.92E-r0
0.008r{o
0.00E+00
5.67E-08
3.40E-08
0.00E+00
L99E-09
0.00Er{0
5.99E-t0
5.03E-r I
6.36E-10
5.r4E-10

0.008{0
0.00E+00
0.00E{o
0.00Er{0
0.mE+o0
0.00E+00
0.00E{0
0.00E+o0
0.00E+o0
0,008{0
0.00E+o0

0.00Er{0
4.068-08

0.00E]-00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0_00E+00
0.00E+00
0.00E1{0
0.008+00
0.00E+00
0.00E+00
0,008+00
0.00E+00
0.00E+00
0.00E{no

IFIS ENVIRONMENTAL



BASELINE VAPOR INHALATION
INTAKEFACTORS

2225 & 22?7 Sererlb Srre€r
Porr orOsrrrnd, Crlifornt.

Chemical

IF (CDI) - Noncarcinosenic Effecls: Soil IF- Noncarcinosenic EfietG: Soil

Or-Site On-Sile
On-Sile Intrtrliv€

OFSiie On-Sile
On-Site lntrusiv(

Volattl€ Organic Compounds
I ,l -Dichloroethane

l,l-Dichloroethyl€ne
I 2,4-Trinelhylb€nz€ne
l2-D;chloroethane
ll-DichloroproFan€
1,3,5-Tritnethylbenzene

Chloroeihane
;is-l 3-Dichloroethyl€ne
Di-isop.opyl €lher

Fr€on I 13
Isopropylbenzene (cunen€)

Methyl lerl-butyl elher
Naphrhalene

N'propylbenzene

Terracbloroethyl€ne

trane 1,2-Dichloroetlylene
Tri.bloro€tbylene
Tricblorofl uoromerhsne
Vinyl chlond€ (chloro€rhene)
XyleD€s
S€mi-Volatil€ Compotrrds
2-m€thylnaphlhalene

B€nz(a)anrhracene
Chrys€ne

P€troleum Hydrocarbotr!
TPH-Diescl
TPH-Gasoline
Metrh
Mercury (inorganic)

Banum
Cadmium
Ioral Chlomium
Cobalt
CoDDer' ' :
Molybdenum
Nickel
Sele.ium
Thallium

Zirc

l.05E-04
1.058-04

NA
NA

r.05E 04
1.058-04
t.05E-04
1.05E-04

NA
NA
NA

1.05E{4
NA

1.058-04
NA

1.05E-04
L05E-04
L058-04
1.05E-M
1.058-M
t.05E-04
1.05E-04

1.05E-o4
NA
NA

t,05E-04

1.05E44
1.0sE44

NA
NA
NA
NA

NA
1.05E-04

NA

1.05E-04
1.05E-04

NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA

6.528-04
3.10E-0s

NA
NA

1.78E-04
r.08E-05
6.18E-04
1.63E44

NA
NA
NA

2.18E-04
NA

6.52E-04
NA

1.32E-04
2.398-06
9.25E-05
1.02E-04
l .7IE-04
6.5?E-04
3.408-04

NA
5.65E44

NA
NA

5.65E-04

3.48E-06
1.85E-07

NA
NA

NA
NA
NA

2.39E-06
NA
NA

5.40E-08
4.67E-O7

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
6.99E-08
6.998-08

6.99E-08
6.99E-08
6.998-08
6.998-08

NA
NA
NA

6.99E-08
NA

6.99E-08
NA

6.99E-08
6.99E-08
6.998-08
6.99E-08
6.99E-08
6,99E-08
6.99E-08

NA
6.99E-08

NA
NA

6.99E-08

6.99E-08
6,99E-08

NA

NA
NA

NA
6.99E,08

NA
NA

6,99E-08
6.99E-08

NA
NA
NA
NA
NA
NA

NA
NA
NA
NA

NA
NA

0.00E+00
5.24E-03
6.178-02
0.00E+00
0.00E+00
6.1'7E-O2
1.05E-03
6.128-03
3.678-04
0.00E+00
0.008+00
0.00E+00
1.83E-04
0.008+00
9.17E-04
0.00E+00
4.59E-05
4.08E-02
1.05E-02
t.05E-02
t.05E-02
t.05E-02
L??E-03
0.00E+00
6.12E-04
0.00E{0
0.00E+00
5.248-04

4.08E-02
1.75E-03
0.008+00
0.00E+00
0.00Er{0
0.008r{0
0.mE+00
0.00E+00
4.088-02
0.00E+00
0.00E+00

2.02E-04
3.438-05

0.00E{{0
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00Er{0
0.00E+00
0.00E+00
0.00E+00
0.00Er{0
0.00E+00
0.00E+00
0.00E+00

0.00E+00
3.26E-O2
r.83E42
0.00E+00
0-00E+00
1.05E-01
1.08E-04
3.6rE-02
5.69E-04
0.00E+00
0,00E+00
0.00E+{0
3.82E{4
0.00E+00
5.71E"03
0_00E+00
5.79E-05
9.298-04
9.2JE-03
L02E-02
t ]lE-02
6.52E-02
3.97E-03
0.00E+00
3.10E43
0,00E+00
0.00Er{0
2.82E43

1.35E-03
3.08E-05
0.00E+fi)
0.00E{0
0.00E+00
0.00E+00
0.00E+00
0.00E+00
9.X9E-O4
0.008+00
0.008+00

r.048-07
r.5384?

0.00E+00
0.008r{0
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0-00E+00
o.o0E+oo
o.o0E+oo
0.0oE+00
0-00E+o0
0_00E+00
0.008+00
0.008+00
0.008+00

0.00E+00
3.49E-06
4.1tE-05
0.00E+00
0.00E+00
4.11E{5
6.99E-07
4.08E46
2.45E41
0.00Er{o
0.00E+00
0.00E+o0
1.12E-O7
0.00E+{0
6.128 07
0.00E+00
3.06E-08
2.72F,-05
6.99E{6
6.99E-06
6.99E46
6.99E-06
8.15E-07
0.00E+o0
4.08E-07
0.00Er{0
0.00E+o0
3_49E-O?

2.12E45
t. l6E{6
0.00E+o0
0.00E+o0
0.00E+00
0.008+00
0.00Er{o
0.00E+00
2.72E-05
0.00E+00
0.00E+00

t.t4E-0?
2.28E-08

0.00E+00
0.00E+00
0.00E+00
0.00E{0
0.00E+o0
0.00E+00
0.00E+oo
0.00E+00
0.00E+00
0.00E+00
0_00E+00
0.00E+00
0.00E+00
0.00E+00
0.008+00

IRIS ENVTRONMENTAI.



BASf, LINE VAPOR INHALATION
INTAI(E TAC,IORS

?225 & 22?7 S*€nrh Srreei
Port of O.llrnd, Crlllornlr

ol.rile Orgrnic CompouDds

I ,2-Dchloroctlylene

chloride (chloro€thene)

2.10E-03
1.03E42
3.21E-O3
3.458-04
9.82E-04
4,34E-03

2.008-03
NA

6.19E-03
1.50E-03
t.28E43
2.54843

NA
6.75E-01

NA
2.22E-O4
l 34E-04
't.37E-O3

5.91E-03
t.05E-02
6.138-03
2.26E43
3.57E{3
3.63E43

NA
t. l6E-02
4.t3E-01

2.91E-04
NA
NA
NA
NA

NA
1.34E-04

4.058-04
4.05E44

NA
NA

NA

NA
NA
NA

NA

NA
NA
NA

L3lE-04
6.44E-04
?.008-04
6.28E-05
9.19E-05
2_70E44

NA
1.258-04

NA
3_85E-04
1.24E-04
1.99E-05
L58E-04

NA
4.2rE-02

2.758-05
2.59E-05
4.598-04
3.688-04
6.55E-04
3.82E-04
L4I E-04
2.23E-04
2.26E M

'7.238-04

2.5'1E-M

I.8?E-05
NA
NA
NA
NA
NA
NA
NA

NA
NA

5.4tE-05
6.?4E-05

NA
NA

NA

NA
NA
NA
NA
NA

NA
NA
NA

).478-02
5.17E41
1.89E+00
2.46E-01
8.61E-01
2.55E+00
0.00Er{0
Lt?E-01
0.00E+00
'7.22E44

1,50E-01
6.42F-03
4.4JE-03
0.00E+00
5.91E+00
0.00E+00
9-70E-O5
520E42
1.37841
5.91E-01
l_05[r{0
6,t38-ol
2.63E-02
l.?9E-0t
z.lxE 02
0 00E+00
4.068-01
2.ME-02

l. l3E-01
0-00Er{0
0.00E+00
0,00Er{0
0.00E{)0
0.008+00
0.00Er{0
0.00Er{0
5.20E42
0.00E+00
0.00E+fi)

'7.79E44

1.3?8.04

0.00E+00
0.00Er{0
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0_00E+00
0.00E+00
0.00E{{0
0.00E+00
0_00E+00
0,00E+t)0
0.00€+00
0.00Er{0

9.t48-04
3.228-02
L t7E-01
4.49E-02
8.0?E-02
t.59E-01
0.00Er{o
'1.28E-O3

0.00E+00
4.50E45
1.24E42
3.99844
2.7?E44
0.008+00
3.68E-01
0-008{0
l.2tE-05
t.0lE-02
4.J9E-0?
3.688-02
6.55E-02
3.82E-02
I.648-03
t_l lE-02
1.32E-O3
0.00E+00
2.53E-02
1.29E43

?.06E43
0.008r{0
0.00E+o0
0.00Er{0
0.008{0
0,00E+o0
0.008r{0
0.00Er{0
1.01E-02
0.00E+00
0.008+00

r.04E-04
2.24E-05

0.00E+00
0.00Erlo
0.00E+o0
0.00E+0rl
0.008+00
0.00E+00
0.00E+o0
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0,00E+00
0.00Er{0
0.00E+00

r.45E-04
8.628-03
3.148-02
4.11E-03
1A4E42
4.?5E42
0.00E+00
!.95843
0.00E{0
1,20E-05
2.50E-03
1.07E-04
7.41E-05
0.00Er{0
9.85E-02
0.00E+00
t.628-06
8.66E-04
1.23E42
9.85E{3
1.75842
r.02842
4.39E44
2.98E-03
3.53844
0.008+00
6;7'7E-O3
3.44E-04

1.89E-03
0.00Er{0
0.008+00
0.008+00
0.0o8+o0
0.00E+00
0.00E+00
0.00E+00
8.66E-04
0.00E+00
0.00E+00

1.30E-05
2.21F-06

0.00Er{o
0.008+00
0-00Erno
0.00E+00
0.00E+00
0_00E+00
0,008+00
0.00E+00
0.00E+00
0-00Er{o
0.00E+u0
0,00E+00
0.00E+00
0_00E+o0
0.00E+00

3.50E-05
1.12E-O4
5.35E-05
5.758-06
1.64E-05
'7.23E-05

NA
3.34E-05

NA
t_03E44
2.50E45
2.14845
4.23E45

NA
1.I3E-02

NA
t.r0E-06
2.23E46
1.238-04
9.85E-05
1.75E-04
r.028-04
3.768-05
5.96E45
6.05E45

NA
1.948-(X
6_888-05

4.86E-06

NA
NA
NA
NA
NA

2.23E-t6
NA
NA

6.75E-O6
6.75E-06

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

IRIS ENVIRONMENTAL



BASELINE PARTICI]LAIE
INIIAI,ATION IMAKE FACTORS

2215 & 2277 S.v.rth Sr.€.t
Porr oI OrU.nd, Crliforni,

Chemlctl

IF(CDI) - Csrcinosenic Effecrs: Soll lF - Carclnoeenlc Effect$ Soll
On-Site

Construction
On-Site

ComIn€rcirl
On-SitE Intrusive

On-Sit€
Constructiotr

Otr-Sit€
Comnercirl

On-Site IDtrusive

volrtil€ Organic Cornpounds
I ,1 -Dichloro€than€

I ,1-Dicbloroethylen€
1,2,4-Trimethylbenzen€
I ,-Dichloro€than€
1,2-Dichloropropane
l,3,S.Trimethylbenzene

B€nzen€
Chlorobenz€ne

cis-1 :-Dichlora€ihylene
Di-isopropyl eth€r
Elhylb€nz€n€
Freon I 13
Isopropylbenzen€ (Cumen€)

M€thyl t€rt-buiyl ether
Naphthalen€
n-Burylbenzene
N-plopylbenzen€
s€c-Butylbenz€ne

Toluene
Fans-1,2-Dichlorc€rhylene
Trichloroethylene
Trichlo.ofl Doromethan€
vinyl chioride (chloroethene)
Xylene.e
S€m;Volatil€ Compounds
2-m€thylnaphthalene

Benz(a)anthncene
Chrys€ne
Dibenzofran
Fluoranth€ne
Fluoren€
Naph$al€ne

Pearoleum Hydrocfibons
TPH-Diesel
TPH-Gasolin€
Met8ls
Mercury (inorsanic)

Arsenrc

Crdmium
Total Chromium

lcobalt

t - :

lMolvHenum

lrvi.[a
lSeleniuo

ln'rttir.n
lvanad'um
lzinc

NA
6.71E- |  0
6.?lE-10

NA
NA

6.718-10
6,71E-10
6.718-10
6,71E-10

NA
NA

6.71E-10
NA

6.71E-10
NA

6-?lE-t0
6.71E-t0
6.71E-10
6.7tE-10
6.718-t0
6.71E,10
6.71E-10

NA
6,71E-10

NA
NA

6.?1E-10

6.71E-10
6.71E-10
6.71E-10
6.718-10
6 . 7 l E  l 0
6.1tF.10
6.71E-10
6.7tLt0
6.71E-10
6.7r E-10
6.71E-10

6.718-10
6.7tE-t0

6.7tE-10
6-7!E-10
6.?tE-10
6.71E-10
6_7tE-10
6.?tE-10
6.?lE-t0
6.71E-10
6.71E-10
6.7tE-t0
6.7rE,10
6.718-10
6.71E,10
6.71E-10
6.71E-10

NA
3.49E-09
3.49E-09

3.498-09
3.49E{9
1.49E49
1.49E49

NA
NA
NA

3-49E-09
NA

3.49E-09
NA

3.49E-09
3.49E-09
3.498-09
3.49E-09
3.49E-09
3.49E{g
1.49E49

NA
1.49E{9

NA
NA

3.49E-09

3.49E-09
3.49E-09
3.49E-09
3.49E-09
3.49E,09
3.49E-09
3.49E-09
3.498-09
3.49E-09
3_49E-09
3.49E,09

3.498-09
3.49E-09

3.49E-09
1.49E49
1.49E-09
1.49E49
1.49E49
t.49E-09
3.49E-09
3.49E-09
3.49E49
3.49E49
3.49E-09
3.49E-09
3.498-09
3.49E-09
3.498-09

NA
2.80E-'0
2.80E-10

2.80E-10
2.80E-10
2.80E-10
2.80E-10

NA
NA
NA

2.80E-10
NA

2_80E-t0
NA

2.80E,r0
3.EoE-10
2.80E-10
2.80E-10
2.80E,10
2.80E-10
2.80E-10

NA
2.80E-t0

NA
NA

2.80E-10

2.80E-10
2.80E-10
2.80E-10
2.80E-10
2.80E-i0
2.80E-r0
2.80E-t0
2.80E-t0
2.80E-10
2.808-t 0
2.80E-10

2.80E-10
2.80E-10

2.80E-10
2.80E-10
2.80E-10
2.80E-10
2.80E,10
2.80E-10
2.80E-10
2.80E-10
2.80E-10
2_80E-10
2_80E-10
2.80E-10
2.80E-10
2.80E-10
?.80E-10

0.00E+00
l . l 7E -10
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.008+00
6.71E-11
0.00E+00
0,00E+00
0.00E+00
0.00E+00
0.00Er{0
0.00E+o0
0_00E+00
o.00E+00
t.2.tE-12
0.00E+00
0.00E+00
0.00E+00
0.00E+00
3.62E-10
0.008+00
0_00E+00
6.',l1E-12
0_00E+00
0,00E+00
0.00E+00

0.00E+o0
0.00E+0,0
0_00E+00
2.62E-IO
2.62E-11
o.ooE+oo
0.008100
0.008+00
0.00E+00
0.00E+00
0.00E+00

0.008+00
0 008+00

0.00E+00
0.00E+00
8_05E-09
0.00E+00
l.0tE-oE
0.00E+00
0.00E+00
0.000+00
0.00E+00
0.00E+00
6 .1 lE -10
0.00E+00
0.008+00
0,00E+00
0.00E+00

0.0000E+00
6.l2El0
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+oo
3_49E-t0
0_00E+00
0.00E+m
0.00E+m
0.00E+00
0.00Er1)0
0.00E+00
0.mE+00
0.00E+00
6.298-12
0.00E+00
0.00E+00
0.00E+00
0-0{E+00
1.898-09
0.00E+00
0.00E+00
3.49E-11
0.008+00
0.00E{0
0.00E+00

0.0oE+00
0.00E+o0
0.00E+00
l36E-.09
t.36E-10
0.00E+00
0.008+00
0.00E+00
0.00E+00
0.00E+o0
0.00E+00

0.00E+@
0.00E+00

0_008+00
0.00E+00
4_ | 9E-08
0.00E+00
5,24E-08
0.00E+00
0.00E+00
0.00E1{0
0.00E+00
0-00E+00
3.l8E-09
0.00E+00
0.00E+00
0.00E+00
0.00E+o0

0.00E+00
4.898-l I
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0_00E+m
2.80E-l l
0.00E+o0
0.00E+o0
0.008+00
0.00E+00
0.00E+00
0.00E+oo
0.00E+00
0.o0E+00
s.03E-13
0.00E+00
0.00E+00
0-00E+00
0_00E+00
1 .5 lE -10
0.00E+o0
0.00E+o0
2.80E-t2
0.00E+00
0.00E+00
0.00E+00

0.008+00
0.00E+00
0.00E+00
IO9E l0
1.09E-l I
0.00E+00
0.00E+00
0.008+00
0.008+00
0.00E+00
0.00E+00

0.00E+00
0-00E+00

0-00E+00
0,00E+00
335E-O9
0.00E+00
4.19E-09
0.00E11x)
0.00E+00
0.00E+00
0.00E+00
0.00E+00
2.54E-tO
0.008+00
0.00E+00
0.00E+00
0.00E+00

IRTS ENllFONMENTAL



BASELTNE IARTICIILATE
I}IH.\L]\TION INTAI<E FACIORS
2225 & 2t7? Scvcrtn Slul
Port of Q.klrnd, C.lilorni,

Chemicsl

IF aCDn - Noncarcinosenlc Efiects: Soll lF - Noncrrcinoeenic f,ff€rts: Soil
On-Sit€ Or-Site

On-Site Intrusive
On-Slte On-Site

Comm€rcirl
On-Site lntrutive

Volatile Organlc Compoutrds
1,1-Dichloro€lhane
1 , | -Dicl'loro€rhyl€ne

1,2,4-Trim€thylbenz€ne
1,z-Dichloroelhane
1,z-Dichloropropane
t,3,5-Trimelhylb€nz€ne

B€nzen€
Chlorobenz€ne
Chloroethan€
cis- t 2-Dichloro€thylen€
Di-isoFropyL ether
Ethylb€nz€n€
Freon I | 3
Isopropylbenzene (Cumen€)
Methane
Melhyl ten-butyl €ther
Napblhatene
p-Buqlbenzene

[N-rronvlbeazene
sec-Bury]benzene
Tet achloro€thyl€ne
tt*l"- . _ .
IiAnS- | ,t -UrCntometnyl€ne

Trichlorcelhylene 
-

lncnroroI|uommerlv'ne

lvinyl cblorid€ (chloroelhene)

lxyt*."
lSemi-Volrtile Compoutrds

12.methylnaphtlulene

Hydroca*ons

NA
4.70E,08
4.?0E-08

4.?0E-08
4.70E-08
4.70E-08
4-?0E-08

NA

4.70E-08
NA

4.70E-08
NA

4.70E-08
4-70E-08
4_70E 08
4.70E-08
4.70E-08
4.70E-08
4.708-08

NA
4.70E-08

NA
NA

4.70E-08

4,70E-08
4.70E-08
4.70E-08
4.70E-08
4.70E-08
4.?0E-08
4.70E-08
4.70E-08
4.70E-08
4.70E-08
4.?0E-08

4.70E-08
4.70E-08

4.70E-08
4.70E-08
4.708-08
4.70E-08
4.?0E-08
4.70E-08
4.70E-08
4.?0E-08
4.?0E-08
4.70E-08
4.70E-08
4.?08-08
4.70E-08
4.?0E-08
4.?0E-08

NA
9.78E.09
9.78E-09

NA

9.78E-09
9.78E-09
9.78E-09
9.78849

NA
NA
NA

9.78E-09
NA

9.78E-O9
NA

9.78E-09
9.78E-@
9.78E,09
9.78E49
9.78E{9
9.78E-.09
9.78E-09

NA
9.78E-09

NA
9.78E-09

9.78E-09
9.78E-09
9.78E-09
9.78E-0S
9.78Er8
9.78E-09
9.78E-09
9.78849
9.78E-09
9.78E-09
9.78E-09

9.788-09
9.78E-09

9.',7aE 09
9.78E-09
9.',t8E-09
9.',t8E-O9
9.78E-09
9.78E-09
9.?8E-09
9.?8E-09
9.?8E-09
9.78E-09
9.78E-09
9.7EE-09
9.78E-09
9.78E-09
9.78E-09

NA
7.83E-r0
7.83E-10

NA
NA

7.83E-10
7.83E-10
7.83E-10
7.83E-t0

NA
NA

7.838-10
NA

7.83E-10
NA

7.E38-t0
7.83E-10
?.81E-10
7.83E-10
?.83E-10
7.83E-10
7,83E-t0

NA
7.83E-t0

NA
7.83E-10

7.83E-10
7.83E-10
7.83E-10
7.83E-10
7.83E-10
7.81E-10
?.8lEl0
7.838-10
?.81E-10
?.838-10
7.83E-10

7.83E-10
7.83E-10

7.83E-t0
7.83E-10
?_83E-t0
?.83E-t0
7.8tE-i0
7.83E-10
7.83E-t0
7.83E-10
l.s3E-10
7.838-10
7.83E-10
7.83E-10
7.818-10
7.ElE-10
7.83E-10

0.008+00
2.35E-06
z.76F-O5
0.00E+00
0_00E+00
2.76E-05
4.',toF.o1
2.',t4E-06
1.64E-0?
0.00E+0O
0.00E+0o
0.00E+00
8.22E-08
0.00E+00
4.1lE-07
0 0OE+00
2.05E-08
1,83E-05
4.70E-06
4.10E-06
4.70E-06
4.',l08-06
5_488-07
0.00E+O0
2.',74E-O?
0.00E+0O
0.008+00
2.35E-01

1.83E-os
7,83!-07
1.57E-07
1.5'7E46
t.5?E-06
t. l7E-05
t. l7E-06
t. l7E-06
t.83E-05
1.57F-0',7
1.578-06

9.03E-0E
1.53E-08

l_83E-03
1.l lE-M
5.48E-03
3.288-04
8.22F.03
3.13E-08
7.83E-07
|.21E-06
0.00E+00
9.39E-06
3.29E-03
8.228-06
5.87E-O1
6.71E-06
1.57E-Ol

0.00E+00
4.89E-07
5.76E-06
0.00E+00
0.00E+00
5_?6E-06
9.788-08
5.?18-07
3.42E-08
0.00E+00
0.00Er{0
0.00Er{0
t.7lE-08
0.008+00
8.568-08
0.00E+00
4,28E-09
3.8 | E-06
9.78E.O1
9.18E-01
9.78E-07
9.t8r-01
l. t4E-07
0.00E+00
5.?lE-08
0_008+00
0.00E+00
4.89E-08

3.81E-06
1.63E-07
3.268-08
326E47
3.26E47
2.45E46
2.45E47
2.45E-O7
3.81E-06
3.26E48
3.26E47

LESE-08
3.20E-09

3-8lE-04
2.45E-0S
t. l4E-01
6.84E 05
l 7 | E-03
6.52E-09
1.63E-07
L.64E 01
0.00E+00
1.96E-06
6.8s8-04
I _?t E-06
t_22L04
1.40E-06
3,26E-08

0.00Er{0
1.918-08
4.608-07
0.00E+00
0.00E+00
4.60E-O7
?.83E-09
4.57E-08
2.',74F.O9
0.00E+00
0.00E+00
0.00E+00
1.37E-09
0.00E+00
6.85E-09
0_00E+o0
3.42E-tO
3.04E47
7.83E48
7.83E-08
7,838-08
?.83E-08
9.13E-09
0.008+00
4.57E-09
0.00E+00
0.00E+00
3.91E-09

3.04E-07
1.30808
?.6tE-09
2.6tE-08
2.61E-08
1.96E-07
r.96E-08
r.96808
3.04E-07
2.6tE-09
2.6t E-08

1.5tE-09
2_56E-10

3-04E-05
t_96E-06
9-|3E 05
5.4tE-O6
1_37E-O4
s.22E-10
1.30E-08
2.t 1E-08
0-D0E+00
1.57E-07
5.48E-05
1.3tE-Ol
9.14E-O6
1.t2E-O7
2.618-W

IRIS EN\'IRONMENTA!



DASELINE INCESTION INTAKE FACTORS
Dls & 2277 S.v.!rn Str6t
Po.t of O.*lrtrd. c.ttornii

Clenlcal

IF {CDI) - C rrclnoletrh Er.cl!: Soil rF- C,rcinoe.nic Etfals: Soil

On-Site On-Slae On-Slte On-Slte Ob-Stt€ On-Slae

Volatlle OrSrnic Cohpoulds
l,I -Dichloroethae
1,1-Djchioroe$ylere
IJ,+Trin€tlyit rHe
I 3-Dichldoerbaoe

1,3,5-Tnmeihylt€rErne

ris-1,z-Dichloroelbylene

lsopropylb@c (Cumene)

Methyl t€n-butyl ethd

tlans-1,2-Dicblomethylene

Trichlo.ofludomerhane
Vinyl chlorid. (ct doeib€ne)

Sel.Lvol.ail. Conpou[ds

Pyren€
Petroleun Hydrocrrbors

[PH-Dicsel
IPH-G6olioe
Metrli

Barium
Cadmiutn

[ota] ct'tolntu$
Cob.lt
Coppe.
Lead

ll,ri:k:r::':u"
t."''11'

3-2XE-08
3-2XE48

NA
1.22E48
l.2zE{8
1.2XE4E
3.21E-{E

NA

3.22E-OA
NA

3.2?E-{)8

3.2?E{8
3_22E{E
3.22E{8
3.22E-08
3.22E{8
3.22E-08
3.22E48

3.22E44

1.2?.E48

1.2?E46
3.?2E-0E
3.2?E-08
3.228{8
3.2?E{8
3.22848
3.228{8
3.22E48
3.22E-08
3.?2E-08
3.22E44

3.228-Oa
3.22844

3-22E{8
3.22E{8
3.22F48
3.2X948
3.n848
1.22E{8
3-22r48
3.2284E
l-22E{8
1.22E{8
3.22E44
l_?2E-OE
3.?2E,O6
3.?2848
3.22E48

NA
t.75E-0',1
1.',]5E-07

NA
NA

t.'t5E-u
'!_'t5E-01

t.'t5E-07
1.75E-07

NA
NA
NA

|.75E-t1
NA

1.75E47

|.75E47
|.75847
L?5E,07
).]sE-O',l
).15E41
'1.75E+7

1-15EOl
NA

t.'t5E-07
NA
NA

1.75E-0?

|.7sE-C7
|.75E-07
|.75E47
\.75E-07
t.75E-07
1.75E,07
|.7rE47
l 75E-{)7
|.75E47
Ll5E-Ol
|.75E47

|.'75E4'l
|.'75E47

|.75E47
|.'15E47
|.'1sE-07
).15E-01
t.?5E-0?
1.75F.07
1.'15E.07
1.15E-0'l
1.1580',1
'1.'75E-01

1.75E-01
1.758-07
1.758-07
1.758-07
1.?5E-0?

NA
1.34E,08
1.34E,08

NA
NA

l.l4E-08
134848
r.34848
1.34E48

NA

NA
1.34E-08

|.34E-08
NA

1.348-0E
1.14E-08
t_34E-oE
1_34E-08
1.34E-08
1.34E-08
1.34E-08

NA
1.34E-08

L34E48

1.34848
|.34E48
|.34E-08
|.34E 0E
!.34E-06
t.34E-oE
1.348-0E
t.l4E-08
t.l4E-oE
1.348-08
1.34E-08

1.34E-08
1.34E48

l_34E-oE
t_34E-08
l_34E-06
1.34E-08
1.34E-08
1.348-08
1.34E-08
1.34E-08
1.34E-08
r.34E-08
1.34E-08
1.34E-08
1.34E-08
1.34E,08
r.34E-08

0.008+00
1.93E,0E
0.00E+00
0.00E+00
0.00E+00
0.mE+00
0.00E+00
3_22E49
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.008+00
0.00E+00
5.EoE-
0.00E+00
0-00E+00
0_00Er{0
0.00E{0
4.83E-09
0.00E+00
0.00E+00
4.93E-10
0.00E+00
0.00E+00
0.00E+00

0.00E+00
0.00Er{0
0.00Er{0
3,E68-0E
3.668-09
0.008+00
0.008+00
0.008+oo
0.008.+!0
0.00E+00
0.00E+00

0.00E+00
0.00E+oo

0.00E{0
0.00E{0
4.83E-08
0.00E{{0
l.22E4a
0.mE+00
0.00E+00
0.00E+00
0.00E+00
0.00E+0t
0.00E]{0
0.00E{1x
0.00E+00
0.00E+00
0.00E+00

0.00E+00
1.05E47
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.008+00
l_?5E-08
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+01)
0.00E+0{)
0.00E+00
0.00E{o
3. t5El0
0.00E+n0
0.00E+00
0.00E{0
0.00E{0
?.62E-08
0.00E+00
0.00E+00
2.67E49
0.00E+00
0.00E+00
0.00E+00

0.00E+00
0.00E+oo
0.00E+00
2.loE-07
2.toE{E
0.00E+00
0.00E+o0
0.00E{0
0.00Er{0
0.00E+00
0.00E+00

0.00E+00
0.00E+00

0.00E+{0
0.00E{o
2.52E-07
0.00E+00
6.64E 08
0.008+00
0.00E{n
0.00E+00
0.008+m
0.00E+00
0.008+00
0.008r{{)
0.00Er{0
0.00E+00
0.00E1{o

0.00E+00
E.05E-09
0.00E+o0
0.008+00
0.00E+00
0.008+00
0.008+00
1.34E-09
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E{0
0.00E.rc0
0.00E+00
2.42E;1)
0.00Et00
0.00E+00
0.008+00
0.008+o0
2.01E-09
0,00E+00
0.00E+00
2.058-t0
0.00E+o0
0.00Er{0
0.00E+00

0.00E+00
0.00E.rc0
0.00Er1)o
t .6 lE 0E
L61E 09
0.00Er{o
0.00Er{)0
0.00E+00
0.00E+00
0.00E+00
0.00E+00

0.00E+00
0.008{0

0.00E+00
0.00E+00
2.01E-08
0.00E+00
5.10E-09
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+o0
0.00E+00
0.00E+00
0_00E+00
0.00E+00
0.00t+o0
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BASELINE INCIIiTION INTAKE FACTORS
2225 & 1277 S.Knrb srFl
1o.r of o.ld.d4 crltfo.nit

3.98E-05
4.19E{3
0.00E+00
3.?8E-04
2j2844
0.00E+00
0-00E+u)
6-99E{4
0.00E+oo
0-008+00
0.00E+00
0.008+00
0.00E+00
0.00E+00
0.009+00
0.00E+00
1.26E-05
0-0oE{o
0.00E+00
0.00E+00
0.008r{0
1.05E-03
0.00E+00
0.00E{0
t.07E44
0.00E+00
|.898{3
0.00E+m

0.00E+00
0.00E+oo
0.00E+00
0.008+00
0.0t8+01)
0.00E+00
0.mE+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

0.00E{0
0.00E+00

0.00E+m
0.00E+00
0.008+00
0.00E+00
0.00E+00
0.00E+o0
0.008+00
0.00E+00
0.00E+00
0.008+00
0.00E+00
0.mE+00
0_00E+00
0.00E+00

3.19E-07
3.35E 05
0.00E+00
2.63E-06
2.01E46
0.00E+00
0.00E+00
J.59E-06
0.00E+00
0.008+00
0.00E+oo
0.008+00
0.008+00
0.00E+01)
0.00E+00
0.00E{o
1.01E{7
0.00E+n0
0.00E+{0
0-00E{o
0.00Er{o
8.39E-1X
0.008+oo
0.008+00
8.5J8-0?
0.00E+00
l ,5tE-05
0.00E+00

0.00E+00
0.00E+00
0.00E+00
0.00Er{0
0.ooEr0o
0.00E+00
0.00E+{n
0.00E+00
0.008+o0
0.008{0
0.00E+oo

0.00E+00
0.00Er{0

0.00E1{0
0.00E+00
0.00E+00
0_00E+00
0.00Er{0
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E.rc0
0.00E+00
0.00E{0

olatil. Org$ic Compounds
L34E 04
1.34E-&
|.34E-04
!.34E-04
t.34E-04
1.34E-04

1.34E-04
NA

l.l4E-04
1.34E{4
l 34E{4
L34E{4

NA
L34E-04

NA
|.348 04
t.l4E-04
t.34E-04
t_34E 04
t.348-04
t.34E-04
l_l4E{4
l_34E{4
r.34E44

NA
L34E-04
t.34E-M

t.34E-04
NA
NA
NA

l.l4E-04
NA

l.l4E-04
t.l4E-04
l.l4E{4

NA

r.34E44
L34E-04

NA
NA

NA
NA

NA
NA
NA

6.998-01
6.99841
6.99E43
6.9E{3
6.99E-03
6.99E{3

6.99E{3
NA

6.99E43
6.99E{3
699843
6.99E43

NA
6.99843

6.99E-01
6.99E-01
6.99E-03
6.99E{3
6.99E{3
6.99E{3
5.99E{3
6_99E43
6.99E43

NA
6 99E-03
6.99E43

6.99E{3
NA
NA
NA

6.99E-01

6.99E-.01
6.99E-01
6.99E-03

6.99E43
6.99E41

NA

NA
NA
NA

NA
NA
NA

5.59E-05
5.598-05
5.598-05
5.59E,05
5.59E 05
5.59E-05

NA
5.59E-05

5.59E45
5.J9E45
J.59E-05
5.59E-05

5.59E-05

5.59E,05
5.59E-05
5_59E{5
5_59E-05
5.59E{5
5.59E45
5.59E45
5.59E45
5.59E45

5.59E-05
5.59E-05

5.59E-05
NA
NA
NA
NA

5-59E-05

5.59E-05
5.59E{J
5.59E{5

5.59E-05
5.59E-05

NA

NA

NA
NA
NA

7.65E-07
8.05E{5
0.00E{t0
6.3tE{6
4.ElE-06
0.00Er]to
0.00E+{0
t.t4E-05
0.008+00
0.00E+00
0_00E{0
0.00Er{0
0.00E]{0
0-00E+00
0.00E+o0
0.00E+00
?.42E47
0.00E+00
c.008+00
0.008+00
0.00E+00
2.0tE,05
0.00E+oo
0.00E+00
?.05E-06
0-00E.ro0
1.62E{5
0.008+00

0.00E+00
0.00Er{o
0.008+00
0.00Er{0
0.00E{0
0.00E+00
0.008+00
0.00E+00
0.00E+00
0.mE+o0
0.00Er{0

0.00E+00
0_008r{0

0.00E{0
0.00E+00
0_00E+00
0.00E+00
0.00E+00
0.00E+{0
0.00E+00
0.00ErlN
0.00E{0
0.00E{0
0.00E+00
0.00E100
0.00Er{o
0.00E{0
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DASIILINEINGf,STION INTAKE FACTORS
22!5 & 22?? SevhlbStr*t
Po.r 0f o.u.dd. crlirornil

F ICDII - Non.rrcinop€nic Efi..t3: SoD - Nonc$clnosenicf,ft ct!: Soil

OFSite Od{ite On-Sit Otr-Si.. OI-Slle
Conm€rcial

On-Slte

[olatlle Orgeni. Conpounds

| ,?+Trimethyibdzene

1,1,5-Tnhethylteizeie

:ir-1 :-Dicbloroethylene

Frcor I ll
leprcpylbeEne (Cuffele)

Mctbyl ren-buM db6

traDF 1,2-Dichloroe$ylene

T.ichlorcnuoromethane
vinyl cnldide (cblomcttane)

S.mi.volltile Conpounds

P.trol.um Hydroclrbons
TPH-Djesel

Bari F

Cobdli

r€;

[':*.]I:u"'
zinc

NA
?.25E-06
?.15E-06

NA
NA

2_25E46
2.25E46
2.25E46
2.25E46

NA

2.25E-06
NA

225E-M

2_258-06
2.?'58-06
2.258-06
2.25E-06
2.25E-Q6
2.25E-05
2.25E-05

2_25E46
NA
NA

2.25E46

2.25E46
2.23E46
2.25E06
2.25E-06
2.25E-06
2.25E-{X
2.258-(N
2.25E-06
2.258-l}6
?.25E-06
2.?58-06

2.258-M
225E-M

225E-6
2.258-06
2.25E-06
2.25E-06
2.25E-06
2.?5E-06
2_25E-06
2-25E-06
2_?5E-06
?_25E-06
2_25E-06
2.25E-06
?.25E-06
2.25E-06
2.25F.06

4.89E{7
4.89E{7

4.E98-07
4.898-07
4.89E-07
4.898-{)7

NA
NA

4.E9E-07

4.89E{7
NA

4.89E{7
4.89E{7
4.89E{7
4.89E{?
4.89E{7
4.49E41
4.E9E-O?

4.E9E4l
NA
NA

4.E98-07

4.49847
4.89E47
4_89E47
4,89E-07
4.89E{7
4.89E41
4.89Er)7
4.89E47
4.89E47
4.E9E{7
4.89E-07

4.49E-07
4.89E{7

4_89E{7
4.89E{7
4.898{7
4.89E47
4.89E47
4.E98{7
4.E98{7
4.89E47
4.69E{7
4.69E-{)7
4.89E-07
4.89E{7
4.89E{7
4.89E-0?
4.89E4'l

3.75E.08
3.76E{8

NA
NA

3.76E48
3.76E-OE
1.76E-OE
3.76E-06

NA

3.?6E-0E

1.768-0E

3_?6E-08
3.76E-08
3.?6E-08
3.76E-08
3.?6E-08
3.76E48
3.76E-08

1.76E{E

3.76E-1)6

3.76E-06
3.76E4E
3.76E-0E
3.?6E-08
l.?6E-0E
3.16E-0€
3.?6E-08
3.76F08
3.?68-08
t.76E-08
3.?6E-08

3.76E-08
r.?68-0E

1.76E 08
3.?6E-08
3.?6E-08
3.?6E-08
3.?6E-08
3.?6E-08
3.t6E-08
3.?6E-06
l.?6E-08
3.?6E 08
l.?68-06
1.768-08
t.76U-oE
r_768-08
3 ?6E-08

0.00Er{0
2.50E-04
4.5tE45
0.00E{0
0.00E{0
4.51E{5
2.75E45
7.51E-04
L llE-1)4
0.00E+00
0.00E140
0.00E+00
2.25E-05
0.00E+00
2.258-05
0.00E+{0
?.62846
!. l3E{4
2-25E44
2.25E-04
2.25E-04
225E-M
t. l3E-05
0.00Er{0
3.76E-04
0.00Er{0
0.00E{0
1 IIE{6

1.13E{4
1.76E{5
7.51E{6
7_51E-05
7.51E{5
5.64E{4
5.64E{5
5.64E{5
l- t3E44
7.51E-06
7.51E45

5.?4E{6
7.77E47

7.51E-03
5.64E-03
7.5 tE-03
3.22E 45
2.25E43
l 50E46
3.76E45
6.09E-05
0.00E+00
4.51E 04
L llE-1)4
4.5tE{4
z.a2E42
3.22E44
7.51E-06

0.008{0
5.44E{5
9.78E{6
0.00E+00
0.00E{0
9.?8E-06
4.89E{6
1.63E44
2.45E-05
0.00E+00
0.008+00
0.00E+00
4.89E-1)6
0.008J{0
4.89E46
0_00E+00
s.69E-07
2.458{J
4.89E{5
4.89E{5
4.89E{5
4.89E45
2.45E46
0.00E+00
8.15E-05
0.00Erl)o
0_00E11)o
2.45E-01

?.45E-05
8.158-06
1.63E-1)6
1.638{5
1.638{5
1.2?E{4
t.22845
t.22E{5
2_45E{5
1.63E-06
1.63E45

t.l4E-.06
1.69847

I.63E-01
r.22E43
r.53E Ol
6_99E-06
4-89E-04
3.X6E-D',1
8.15E-06
1.3?E,05
0.00E+00
9.78E{5
2.45E-05
9.7EE-05
6. l2E4l
6.998-05
1.53E-05

0.00E+00
4.17E-06
'1_5tE-01

0.00E+00
0.00E+{rc
't_5lE-0'l

3.76E-0'l
1.25E-05
1.88946
0.00E+00
0.00E+01)
0.00E+00
3;t6E-C'l
0.00Er{0
3.76E47
0.00E+00
4.17E-06
t.88E{6
3.?5E"06
3.76E46
3.76E-06
3.76E'{6
1.88E-0?
0.00E+m
6.26E-(x
0.00E+00
0.00E1r)0
1.88E-08

1.88E46
6.?6E-07
1.25E4',1
t.258-06
t.258-06
9.198-05
9398-07
9.39E-07
1.88E-05
l_25E-07
1.25E-06

8.74E,08
t . l0E-0E

t.258-04
9_19E,05
l.?5E 04
5.11E-07
1.76E-05
2.50E-08
6.26E-01
l.02E-06
0.00E+00
7.51E-06
1.88E-06
7.51E-06
4.70E-04
5.17E-06
1.25E-07

IRIS ENVIRONMENTAL



BASEttNr, tttc[srloN INTAIC r,\c'toRs
2225 & !!tSoenrh Str...
rdt or O.klrnd, C'Ulo.!i.

1.57E-01
t.'14E-02
3.13E-03
5.22E-03
r..3?E-01
3. l tE{3
0.00E{0
5.22E4?
0.00E+00
3.918-04
|.57E 4?
7.a1E A4
l.57E'O3
0.00E+00
t.578-03
0.00E+00
1.828-(X
7.638-03
t.57E-02
1.57E42
't.5'7E42
't.5'tE-02

?.83E-04
7,838-03
2.618-02
0.mE+00
5_22E42
7.838{5

7.83E{3
0.00E+00
0.00E+00
0.00E+00
0.00E+00
1.91E42
0.008+00
3.91E{3
7.81E{3
5.?2E-04
0.00E{0

3.64E{4
5.40E45

0.00E+00
0.00E+00
0.00E+00
0.00Er{)
0.00E{0
0.00E+1x)
0.00E+00
0.00E+00
0.00E+m
0.00E+{m
0.00E+00
0.00E+{m
0.00E+00
0.00E+1]o

9.39E-03
9.398-03
9.39E-03
9_39E{3
9.39E{3
9.39E43

9.39E-01

9.39E-03
9.39E-03
9.39E 03
9.39E-03

NA
9.39E-03

NA
9.39E-03
9.19E,03
9.39E-03
9.39E41
9-39E-01
9_39E{3
9.39E-Ol
9.39E-03
9.39E-03

9.39E 03
9.39E-03

9.39E 03
NA
NA
NA
NA

9_39E-03
NA

9.39E-01
9.39E-01
9.19E,01

9.39E-03
9.39E-03

NA

NA

NA

l.578-04
L57E-04
1.57844
L5?E-{X
t.578-{X
|.57844 .

NA
'1.57E44

t-5?E-04
1-57E-04
t.57E-04
1.5?E{4

NA
1.57E{4

NA
l_57E{4
L57E-04
|.57E44
1.57E-04
1.57E{4
|.57E-04
|.57E-04
t .5?E{4
! .57844

1.5?E-04
1.57E{4

1.5?E{4

NA
NA

t.5'1E44
NA

1.57E44
t.57E{4
t.57E{4

NA

1.57E-O4
t_57E44

NA

NA
NA

NA

9.39E-C2
L04E{0
t.88E-01
L l3E-01
8.?4Er{O
].EEE-OI
0.00E+00
3.13Er+0
0.008+00
2.35E]-02
9.19E-01
4.1t8-02
9_l9E-02
0.00E+00
9_39E-02
0.00E+00
1.09E-02
4.70E,01
9.39E,01
9.19E-01
9.39E-01
9.19E-01
4.70E42
4.708 41
i.57E+00
0.0081{0
t.l3E+00
4_70E-01

4.70E-01
0.00E+00
0.00E+{0
0.mE+01)
0_00E+00
?.35E+00
0.00E+00
2.15E-0t
4.70E-01
LlSE-02
0.00E+00

2_r8E-02
3.24E-03

0.00E+00
0.00Er{0
0.00E{0
0.00E{0
0.00E{0
0.00E+00
0.00E+00
0.00E{o
0.00Em0
0.00Er{0
0.00E{0
0.00E+00
0.00E+00
0.00E+00
0.00E+00

|.968-01
2.t18+N
3.9tE-0t
6.5?E-0t
I J?Er{t
t .9tE,0l
0-00E+00
6.5?E+00
0.00E+00
4_89E-02
I _96E{0
9.78E-0?
l 95E{l
0.00E+00
L96E{l
0.00E+00
2.28E'm
9.78E-01
t.96E{O
L968+00
t.968+00
i.966+00
9.7E8-02
9.?8E-01
3.26E+00
0.00E{0
6_52E+00
9.78E-03

9.78E{l
0.mE+00
0.mE+00
0.00E+00
0.008+00
4.E9E{0
0.00E{0
4.69E-{l
9.7EE-01
6.52E42
0.00E+00

4.5JE{?
6.15843

0.00E+00
0.00Er110
0.00E]{o
0.00E+00
0.00E+{o
0.00E1{x,
0.00E{0
0.00E+oo
0.00E+{0
0.00E+00
0.00E+00
0.00E+00
0.008+00
0.00E+m

1.96E-02
1.96E-02
Lg6E-02
1.96E,02
r.96E,02
1.968-0?

L96E{2

1.96E-02
t.96E{2
).96842
r.96E 02

NA
L968 0?

1-96E-02
L96E-0?
|.96E-D?
|.96E-02
1.96E-0?
t.96E-02
1.96E-0?
r_96E-02
t.96E-07

L96E{?
i.968-02

L96E-O?
NA
NA
NA
NA

1.96E-02
NA

I _96E-02
L96E-02
1.96E-02

l.96E-02
l 96E-02

NA
NA
NA

IRIS ENYIRONMENTAL



EASELTNI DfRltAL TNTAKE fACTORS
2?!5 & 12t S*.ntl Stre.r
Po.t oro!krr!d, Crlifortri.

Chemical

t (CDI) - Carclnoler ic Efiectr: Soil - Crrcinos€nlc Efiecis: Sotl

On-Slte On-Sit.
On-Siie lntruslve

On-Slte On-Sire
On-Site Intrusivt

NA
4.43E-09
4.41E-09

NA
NA

4.43E{9
4_43E{9
4.43E{9
4.438-09

NA
NA

4.43E 09
NA

4.43E-09
NA

4.43E-09
6.64E-09
4.43E-09
4.43E-C9
4.4tE-09
4.43E49
4.438-09

NA
4.43E49

NA
4.438,09

4.41E-09
6.64E-09
6.64E-09
6.64E-09
6.64E-09
4.41E-09
6.64E-09
6.64E-09
6.64E-09
6.64E-09
5.64E-09

4.43E-09
4.43E-09

4.43E-09
4.41E.10
t .33E-09
4.43E,10
4.43E- l l
4.43E,10
4.43E-10
4.43E,10
4.43E-10
4.43E-10
4.43D,t0
4.43E-t0
4.43E-t0
4.4tE-t0
4.43E-t0

Volatlle Orgrnic ConpouIds
I ,I -Dichloro€tllne
I ,I -Dicnbro.thyl€n€

I ,2+Trimelhylbe!"e!e
I ,2-DicI!oroetlane
I ,2-Dichloroprogane
1,3,5-Trimethylberzn.

cisl,2-Diclio.o€thylene

Freon 113
I$prcpylb€nzene (Cumene)

Me$yl ted-buryl ether

trans- 1,2-Dichloro€rbylo€

Trichlorofluoronelhue
vinyl.hloride (chlonetbene)
Xyl€ms
Semi-Volrtil€ Conpounds

Chrysae

[Naphthalen€

Pyr€ne
PetroleuB Hydro.rrbors
TPH-Dies.l
TPH-G.soline
Metak

lAnt'm!^y

Aariuh
Cadmium

Foral c.nrorniuh

Fobali
19*t*

[r'ri"r"r
lseleniun
[h ' l l i !n

lZinc

NA
l.t9E-07
1.398-07

NA

1.39E-07
1.39E-07
1.39E,07
1.39E-07

NA
NA
NA

r. l9E-07
NA

l.r9E-07
NA

1.39E-0?
2.09E-O?
1.39E-0?
r.l9E-01
1.398-0?
1.398-07
1.39E-07

1.39E-07
NA
NA

1.39E-07

l . l9E-07
2_09E-n7
2.09E-07
2.098-07
2.09E,07
1_39E-07
2.09E-07
2.WE-07
2.09E-0',7
2.09E-07
2.09E-0',1

1.39E-O7
1.39E,0?

1.19E-1)7
1.39E{8
4.188{8
1.39E-08
1.39E49
1_39E-{)8
1.39E{8
1_39E-08
1.39E{8
l.r9F-o8
l 39E-08
l.39E-08
1.398-08
L39E-08
l.l9E-08

NA
1.858-09
1.85E-09

1.85E-09
1.85E-09
1.85E-09
1.85E-09

NA
NA

I.85E49
NA

1.85E49

1-85E-.09
2.7 tE-09
1,85E-09
1.85E-1)9
1.85E{9
1.85E49
l_858-09

NA
l E5E-09

NA
NA

1.85E-09

1.858-09
2.77E-09
2.',]7E49
2.77E-09
2.'l7E-O9
1.85E-09
2.1',7E49
2.1',7E49
2.11E49
2.17E49
2.11E49

1.85E{9
I.65E{D

t.85E,09
t .85El0
5.54E-10
t .85El0
1.85E-
1.85E-r0
1.85E-10
t .85El0
1.8JE-10
1.85E;10
1.85E-10
t .85E-10
1.85E-10
1.85E-10
1 8 5 E . 1 0

0.00E+00
2.66E-n9
0.00E+00
0.008+00
0.00E+00
0.00Er{0
0.00E{0
4.43E-t0
0.008r{0
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0_00E+00
0.00Er{0
7.97E-12
0,00E+{0
0.00E{0
0.008+00
0.00E+00
6.64E-10
0.008+00
0.00E+o0
6-78E,l l
0.00Er{0
0.00E+00
0.008+{0

0.008r{0
0.00Er{0
0.00E+00
?.9?E-09
't.97E-1C

0_00E+00
0,00E+00
0.008+00
0.00E100
o.0oE+oo
0-00E{{0

0.00E{-00
0.008{0

0.00Er110
0.00E+00
1.99E-09
0.00E+00
1.68E-l l
0.00E+00
0.00E100
0_00E+00
0.00E+o0
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0 00E+00

0.00E+00
8.378-08
0.00E+00
0.00E+00
0.008+00
0.00E+00
0.008+00
t.39E-08
0.008+00
0.008+00
0.00E+00
0.008+00
0.00E+00
0.00E{0
0.00Er{0
0.00E+00
2.51E-10
0.00E+00
0.00E+00
o.00E+00
0.008+00
2.09E-08
0.00E+00
0.00E+00
2.1JE 09
0.00E+00
0.008+00
0.00E+00

0.008+00
0.008+00
0.00E+00
2.51847
2.51E-08
0.008+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

0.00E+00
0.008+00

0.00E+00
0.008+00
6_2'lE-C8
0_008+00
5.30E-r0
0.00E+00
0_00E+00
0_00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.0{E+00
0.00E+00
0,00E+00

0.008+00
t.1lE49
0.00E+00
0.00Er{0
0.00E+oo
0.00E+00
0.00E+00
l.85ElO
0.00E+00
0.00E1{0
0.008+00
0.00E1{0
0.008+00
0.008+00
0.00E+00
0.00E+00
i.32E-12
0.00E+00
0.00E+00
0.00E+00
0.00Er{o
2]7E-\O
0.00E+00
0.008+01)
2.828-l l
0.00E+00
0.00E+00
0.00E+00

0.mE+00
0.00E+00
0.mE+00
3,12E49
3.32E-10
0.0oE+00
0.00E+00
0,00E+00
0.00E+00
0.mE+00
0.00E+00

0-00E+00
0.00E+00

omE+00
0.00E+00
8.30E-10
0.mE+00
?-0lE-12
0.mE+00
0.00E+00
0.00E+00
0-00E+00
0.mE+00
0_008+00
0_00E+00
0.00E+00
0.00E+00
0.00E+00

IRIS ENVIRONMENTAL



BASELINf, Df,RMAL II\'TAKE FAqTOIS
ttls & 22??Sd.nth Str.er
Po.r or O.klDd, Crlifornir

3.72E-08
7.03E-06
0.00E+00
r.848-07
2.66E-07
0.00E+00
0-008{0
1.55E-06
0.00E+00
0.00E+00
0-008+00
0.00Er{0
0.00E+00
0.00E+o0
0.00Er{0
0.00E+00
3.4tE-m
0.00E+00
0-00E1{0
0.00E+00
0,008+00
5.31E-06
0,00E+00
0.00E{0
1.81E-07
0.00Er1)o
1.45E-06
0_00E+00

0.008{0
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E{0
0.00E+00
0.00E+00
0.00E+00
0.008r{}
0.00E+00

0.00E+{0
0.00Er{0

0.008+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0_008{0
0.00Er{o
0.008r{o
0.00Er{m
0.00E+00
0.008+00
0.00E+00
0.00E+00
0.00Er{0
0.00E+00

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.008+00
0.00E+00
0.00E+00
0-008{-00
0.mE+m
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+oo
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.ooEr0o
0.00E+00
0.00E+00

0.00E+00
0.00E+00
0.0{E+00
0.00E+00
0.008+00
0.00E+00
0.00Er{n
omE+m
0.00E+00
o00E+m
0.00E+00

0.00E+00
0.008+00

0.008+00
0.00E+00
0.00E+00
0.00E+00
0.008+00
0.00E+00
0_008+00
o00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.008+00
0.00E+00

Lg4E-08
1.69E{5
0.008+00
4.41E-0?
6.388-0?
0.00E+00
0.008+00
3.12E-06
0.00E+00
0.00Er{0
0.00E+00
0.00E r{{)
0.00E+00
0.00E+00
0.00E+00
0.00E+00
8.19E-09
0.00E+oo
0.00E+00
0.00E+00
0.00Er1}0
1.28E-05
0_00E+00
0.00E+00
4.348-07
0.00E+00
3.49E,06
0.00Er{0

0.00E+00
0.00E+00
0.00E+00
0.00Er{0
0.00E+00
0.00Er{0
0.00E+00
0.008+oo
0.00E+00
0.00E+oo
0.00E+00

0.00E+00
0.00E+0{)

0.00E+00
0.00E+00
0.00Er{0
0.00E1{0
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00Er{0
0.00Er{0
0.00E+00
0.00E+00
0-00E+00

I ,2-Dicbloroelhane

1.57E-05
2.8tE-05
?.36E-04
9.39E-06
1_11E45
1.6?E{4

NA
3.728-05

t.42E-OS
1.77E-05
9.648-06
I.3 | E-04

2.4EE-04

4.55E{6
t.2lE-1)4
6.60E-04
2.60E-04
9.00E-04
8.508-05
7.9',tE-05
1.36E,05
?.83E-05

NA
1.298{5
1.42E44

2.52E-04
NA

NA

2.6tE44
NA

3.04E-04
1.238-U
4.?8E-04

NA

1.23E44
1.23E.{}4

NA

NA

NA
NA

NA
NA
NA

NA
NA

NA
NA

NA

NA
NA

NA
NA
NA
NA
NA

NA
NA
NA

NA
NA
NA
NA

NA

NA
NA

NA

NA
NA

NA
NA
NA

NA
NA
NA

NA

6.53E-06
l-17E-05
9.82E-05
3.918,06
7.38E-06
6.97E-05

NA
1.55E-05

NA
5.90E-06
?.38E-05
4.02E-06
5.ul6E-05

NA
l-0tE-04

l 90D-06
5. | 2E-05
2.758-04
1.08E-04
3.?5E,04
3.54E-05
3.3?E{5
5.68E{6
1 l SE-05

5-39E-06
5.908-05

1.05E-04

NA

1.09E{4

1.26E44
5-l2E-{}5
1.99E-04

5.t28-05
5.128-05

NA
NA
NA

NA
NA

NA

NA

NA
NA

IRISENVIRONMEI{TAL



AASELINE DERMAT INTAKf, FACTORS
t223 & 2??7 S.v6th Srr..t
Port orO.klr.d, C.liaoml.

lh€micrl

lF (CDI)- Nonctrcitrosenic Eflecl!: Soil lr- Notr(srciros€nic Eff..t!: Soil

On-Sit€ Or-Site
OrSite lnl.u6i!€

On-Sit€ Orslte
On-Slte Intruslv€

Yolrtil€ Orgenic ComDound!
l,l-Dichloroelhaoe

1,2,4-TrjmethylteEene
I ,2-Dichloroetban€
l,?-DichlorcF.opane
1,3,5-Tr;m€thylb€nzen€

Cnloroelhan€
cis-1,2-Dichlorocrhylene
Di-tuopropyl etld

Freon l ll
lsopropylb€nzene (Cumene)

M.thyl hn-butyl ether

trans- 1,2-Dichloroe,thyld€

Tricblorofluoome roe
vinyl cl ond. (chloro€lb€ne)
Xylenes
Semi-Yolatile Compounds

!1"*"'.

lFluocre

lm*-t'.*"
t_

lr"t.ot",- xyo.o"""lon'

FPH-Diesel
fIPH-OasoUne

NA
3.10E-0?
3.10E-{)?

NA
l.l0E-07
3. | 0E-07
3. t 0E-07
3.10E 0?

NA
NA

3.10E47
NA

3.1oE-O?
NA

3-l0E-07
4.65E-07
L r0E-0?
3. l0E4?
3.10E 07
3. i 0E-07
3.t08-07

NA
3-10E-07

NA
NA

l.l0E.{7

3.loE-07
4-65E-O7
4.65E-O'l
4.65E-m
4.65E-O'l
Lt0E-07
4.65E-0',1
4.658-07
4.65E47
4.65E-07
4.658-07

!.loB o7
l . t0E-07

3.108-07
3.10E-08
9.30E-08
l- t0E-0E
3.10E-09
3.10E-08
3.10E-08
3.108,0E
3.10E-08
3.t0E-08
3.10E-08
3.10E-08
l.l0E-08
3.l0E-08
3.10E-08

NA
3_90E-{?
1.90E-0?

NA

3.90E-0?
3.90E-0?
1.90E-07
3.90E-0?

NA
NA
NA

3.90E,07
NA

1.90E-07
NA

3.90E{?
5.86E{?
3.908-0?
3.mE,O?
3.90E-0?
3.90E-07
3.90L0?

NA
3.90E-07

NA
NA

3.90E-07

3.90E-07
5.86E-07
5_86E,0?
5.86E{7
5.86E,07
1.90E4?
5.86E-{7
5.86E4?
5.86E-07
5.86E4?
5.E6E-0?

1.90E-0?
3.908-0?

3.90E-0?
3.90E-08
L l7E-07
3.90E08
3.90E,09
3.90E-08
1.908-08
3.90E-08
1.908-08
3.90E-08
3.90E-08
3.908-08
3.90E-08
3.90E-0E
3_90E,08

NA
5.17E-09
J.r?E-09

NA

5.t 78-09
5.t 7E-09
5.t7E-09
5.17E,09

NA

NA
5.t78{9

NA
5.1?E{9

NA
5.17E-09
?-?5E,09
5.17E-09
J. l7E-09
5.1?E-os
5.178-09
5.17E-09

NA
5. r 7E,09

NA
NA

5.t7E-09

5.t?E49
7.15E49
7.?58{9
7.'15E49
7.758{9
5.11849
7 ]5E49
?.?5E{9
'7.t5E-O9
'7.15E49

7.75E49

5.1?E-09
5_1?E-09

5.11E-.t9
5.17E-10
1.55849
5.17E-10
5.17E- l l
5.17E-10
5.17E-10
5:l?E,10
5.17E-10
5.178-10
J.1?E-10
5.17E-10
5.17E-10
5.17E-10
5.178-10

0.00E+00
1.448 05
6.20E-06
0.00E+00
0.00E+00
6.208-06
3.r0E-06
1.03E-04
1.558-05
0.00Er{0
0.00E+00
0.00E+00
3.10E-06
0.00E+00
3.10E{6
0.00E+00
3.60E-07
2.32E-05
3.10E-05
Ll0E-05
t.10E-05
3.10E-05
1.55E-06
0.00E+00
5.t7E-05
0.00E+00
0.00E+00
t.55E-07

r.55E-05
1.15E46
t.55E{6
t .55E{5
1.558{5
'7-75E45

1.168{5
Ll6E{5
2.3XE45
1.55E.{6
1.55E45

't.2tE4',l

1.0?E-0?

t.03E-03
1.15E45
t. l0E{4
4-43E47
3.108-06
2.0?E-08
5.17E-07
8-38E-0?
0.00E+00
6.?0E-06
1.55E-06
6.20E-06
3.87E-M
4.43E-06
l .0 lE-07

0_00E{0
4.34E-05
7.81E-06
0.mE{0
0.00E+00
7,81846
3.90E-06
L30E-(X
l 95E-05
0.00E+{0
0.00E+00
0.008+00
3.908-06
0.008r{0
3.908-06
0.00Er{0
4.54E-07
2.93E-05
3.90E-05
3.90E-05
3.90E-05
3.90E-.05
r.95E-06
0.00E+00
6.51E-05
0.00E+00
0.00E+00
1.95E-0?

1.958-05
9.?6E-06
t.95E-06
t.95E-05
t.95E-05
9.?6E-05
r.46E-05
1.468,05
2.93E-05
).958,06
1.95E-05

9.08E-07
r.35E-07

r.30E-03
9.76E-05
3.908-04
5.588-07
3_90E-06
2.60E-08
6.51E-07
r.06E,06
0.00E+00
7.ElE-06
1.9JE-06
7.81E-06
4.88E-04
5.58E-06
1.308,07

0.00E+00
5.14E-07
t.038,07
0.00Er{0
0.00E+00
r.03E-07
5.17E-08
1_12E46
2.58E47
0.00E+{x)
0.00E+fl)
0.008+00
5.l7E-08
0_00E{0
5.178-08
0.00Er{0
5.01E-09
3.E7E-07
5.l?E-07
5.178-01
5.11E47
5.1'1E-07
2.588-08
0.00E+0{)
E_6lE{?
0.00E+00
0.00E+00
2.J8E-09

2.58E47
t.29E4l
?.58E-08
2.58E4-l
?.58E41
1.29E{6
1.94E-07
l.94E-07
3.8?E-07
2.58E-08
2_58E41

1.20E-.08
1.78E-09

t.72E45
1.29E-.05
5. t7E-0,6
7.38E-09
5.17E-0E
3.44E-10
8.618-.09
l.40E{8
0.00E+00
l.03E-07
2.58E-08
1.038-07
5.458-06
7.38E-08
|.7?E-09

IRIS ENryIRONMENTAL



BASELINE DERMAL TNTAKE IACTORS
!!!5 & 22t Sctenth Strer
Porr olO.klrnd, CrDlo.llr

1,83E-06
2.95E-07
1.37E"05
3.29E41
?.36E-0E
9.75E{6
0_00E1{o
L30E-0?
0.00E+00
6.618-06
2.078-O7
2.25E-06
l_53E-05
0.00E+00
?.90E-05
0.00E+00
4.56E46
2.8?E-06
'7.10E46

3.03E-06
L05E-05
9.928-07
r.85E-05
3.18E4?
r.98E,07
0.00E+00
4.53E-0E
3.:J1E-04

5_88E{6
0.00E+00
0.00E+{x)
0.00E+00
0.00E11)0
r.22E-06
0.00E+00
t.42E 05
2.87E-06
1.57E-04
0.008+00

6.17E-05
4.16E-04

0.00E+00
0.00E+00
0.008+00
0.00E+00
0.00Er{0
0.00E+00
0.00E+00
0.00E{0
0.00E+00
0.008{0
0.00E+00
0.008r{0
0-00Er{0
0.00E+00

I l0E-04
1.??E-05
8.25E 04
l-978-05
1.41E{5
5.85E44
0.00E+00
7.8lE 06
0.00E+00
3.978-D4
1.24E-05
1.15E-04.
9.18E 04
0.008+00
t.74E-03
0.00E+00
2.74E44
t.72E44
4.628-04
|.82E-04
6.308-04
5.95E-05
1.12E-03
I  9tE-05
l.l9E-05
0.00E1{{)
2-72E46
L98E-02

3.53E-04
0.008+00
0.00E+00
0.00E+00
0.00E+00
7.3tE-05
0.00Er.00
8.50E,04
1.7"E-04
1.mE-02
0-00Er{0

3.70E-{ll
2!9842

0 00E+00
0.00E+00
0.008+00
0.008+00
0.008+00
0.008+00
0.00E+00
0.008+{0
0.008+00
0.00E+00
0.00E{0
0.00Er{0
0.00E+00
0.00E }00

0.00E+00
0.00E+00
0.008+00
0.008+00
0.008+00
0.008+00
0.008+00
0.00E+00
0.00Er{0
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.008+00
0.008+00
0.00Er{0
0.008{0
0.00E+00
0.00E+00
0.00Er{0
0,00E+00
0.00E+00
0.00E+00
0.00E+00
0.00Er{0
0.00E+00
0.00E+00

0.00E+00
0.00E+00
0.00E+00
0.00Er{0
0.00E+00
0.00Er{0
0.00E+00
0.008+00
0.00E+00
0.00E+00
0.00E+00

0.00E+00
0.00E+00

0.00E+{0
0.00E+00
0.00E+t0
0.008+00
0.00E+00
0.00Er{0
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+oo
0.00E+00
0-008+00
0.00E+00
0.00E+oo

l.l0E-.01
l 97E-03
1.65E-02
6.578-04
1.24E-03
t_11E-t2

NA
2.60E-03

NA
9.92E-ft
l.?4E-03
6.7sE,M
9.18E-03

NA
1-14E42

NA
3.l EE-0rr
8.60E-03
4.62E-D2
1.82E-02
6.30E,02
5.95E-03
5.58E43
9.55E{4
1.98E-03

9.05E-O4
9.92E-03

t.76E-02
NA

NA

l.83E-02
NA

2.t2E-02
8.608-03
3.35E-02

6.60E-03
8.60E-03

NA
NA
NA
NA
NA

NA
NA

NA
NA
NA

NA
NA

NA

NA

NA
NA
NA

NA
NA
NA
NA

NA
NA

NA

NA

NA

NA
NA
NA
NA
NA
NA
NA

NA
NA

NA

NA
NA
NA

NA

NA

NA

NA

r.838-05
3.28E{5
2.75E44
1.10E-05
2.01E-Os
1.958-04

NA
4.348-05

NA
1.65E-05
?.07E,05
1.12E-05
1.53E44

NA
2.908-{X

NA
5.31E-06
1.43E-04
7.708-U
3.03E-04
t.05E,03
9-92E{5
9.30E{5
1.59E{5
3.31E-05

NA
1.518-05
1.65E-04

2.94E-04'

NA
NA

3.04E{4

3.54E-04
1.43E-.r)4
5.58E-1X

1.43E 04
l.43E-04

NA

NA
NA
NA
NA
NA

NA
NA
NA
NA

NA
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PARAMETERS USED TN SITE DEVELOPMEF"T VAPOR TRANSPORT MODDLING
22!5 & 22?? Seventh Street
Port of Oakland, Califonia

P$rameter Symbol Residenlal Commericel Ouldoors Units

iround\',,ater SoDrcr- building separanon t 198.36 198.36 244.O4 cm

Stratum A soil air-filled porcsity. 0.220 0}20 0.270 (cmr/cm1)

Slratum B soil air-filled porosrty, 0.000 0.000 0.000 r..'n}"-')

Stratum C soil air-filled porosiw, q.c 0.000 0.000 0.000 (cm1cm)

Itratum A elTective rotal fluid saturation, 0.095 0.095 0.095 (cm'/cm')

itratum A soil intrinsic permeability, kt 1.76E-09 1.76E-09 1.76E-09 (crn1

Itratum A soil relative air permeability, 0.951 0.951 0,951 ("*')
ltratum A soil elfective vapor permeabilitv, 1.67E-09 1.6?E-09 1.67E49 G.')
fhickness of capillary zone 30.00 30.00 30.00
[ota] porosiiy jn capillary zoDe 0,36 0.36 0.36 cm3/cln3

Air-filled poro$ity in capillary zone 0.005 0.005 0.005 cm3/cm3
Water-filled porcsity in caDillarv zone 0.355 0.355 0.355 cm3/cm3

Floor- wall seam perimeter, 49,98'7 49,98'7 49,987

lldg. venlilalion rate, 2.98E+06 5.298+06 5.29E+{6 (cm3/s)

q,rea ofenclosed space below prade, 4.88E+07 4.88E+07 4.88E{7 (".')
:rack- to-lotal area ratio, h 1.025E-04 1.025E-04 1,025E-04 (unitleBs)

:rack depth below gmdq l ) l ) G*)
Vapor viscosity at ave, soil temperafurc. 1.11E-04 |.1',78-04 1.17E44 (c/cm-s)

lonvection path length, L l 5 (cm]

rack radius, 0 .10 0 .10 0.10 Gm)
5.00E+03 5.00E+03 5.00E+03 (".')

Average vaDor flow mte into blds.. 2.088+01 t.08E+01 2.08E+01 (cmr/s)

Avemge vapor flow r3te of methane 0.008+00 0.00E{{0 0.00E+{0 (cm'/s)

Av€{age flow mte out ofbldg. 2.98E+06 5.29E+06 5.29E+n6 cm3/s

IRJS ENVIRONMENTAL



SITE DEVELOPMENT VAFOR
TRANSPORT 'VTODELINC
INTI,RMf, DIATE CAl-CUI-AIIONS,
CON4MERCIAL WORKf,R

1225 & 2l?t Sd.n$ Sri6l
Pon or Or*r.rd, Crliforni.

DHvJs

r'oh6le O.g.ni. Coopou.d!

sopropylb.ud (cMc)

h8.1,2-Dichld*rhyl€oe

vinyl chlo.ide {ohloroetb*)

S.ni-vohril. CoEpdnd!

PeFol.ub Hydro..rboor

?,339

3.462
8,5? t

?,490

9J41

1573

10,092

1.2t9
12,855

8,488

4938

15,055
18.282
22,81t

20.030
r6 , t78
12.855

20.62?

1,73E-03
r,84E-02
5.?0E-03
6.r3t-04
L74€-01
1.1tL03
2.5?E05
1.56E-03
2.t7E-01
l.l0E{2

228E{3
4.51E-01
5llE-01
l.20E+00
6,58E-01
3.948-04
2.38E-04
I .3 lE  0 l
t,058-02
1.3?E-02
1.09E-02
401E03
6 35801
6.4JE-03
9.70E42
2.O6E42
?.t4E-03

5 ! 8E-O,l
6.398 05
2.31E-05

?.46E.05
1.t0E.05
5,33E-06
2.61E05
2.JaE U
4.21E-05
3,r2E-06

?.20E 04
?.20E-04

t .5?E-Ol
1.16L01
2.4tl]-0l
2,598 m
1.16L02
3.2JE-01
1.08E.03
l.50E4l
9.14E4?
4.6{E4l
l . l2E4 l
9.62e42
l ,9 lE4 l
2,20E+01
5.0?E{l
2.?8E1{t
L6690'
1,00E{2
5.53E01

4.60E-01
l.@E-0t
? .68EOl
2,72E4r
4,09E+00
8.?!E-0t
3 . l0E4 l

2.t9E-02
2,?08-03
r,0{E-03
3.99E-05
LME-03
J.49t04
2,25E1)4
L t0E:03
1.00E-02
1,79E03
1.49E+l

3.04E 02
3.OlE 02

3.roE-otl
4.49E-03
3.74E41
5.t9E-03
3.90E,03
1.14E-01
6.10E-03
4.39E-03
1,64E-01
5.19E-01
3.67E-03
3,67E-03
l.74E0l
1.44E 03
3.74t03
1.05E-02

2.95E,03
3.?4E-0rl
3,39E-03
1.74E-01
3.59E,03
4.34E-03
3.52e-03
3 94E-03
4.14E-03
5,28E-01
3.49E-03

3.26E.01
?.13E-03

2.95E-03

1,19E4!
1.79E{3

NA

NA

3.?0E m
4.49E-01
3.?,1E43
5.19E43
1.90E$
l.?4E-03
6.30E43
4_t9E-03
3.64E 03
5.19E-03
,,61E-03
3.6?E.03
t.14E-0t
1,4,rt03
3,74E 03
1.05E-02
4.10E-03
2,95E-03
1_74E41
3.39E41
t.74E4a
3.5rE43
4.34E-03
3.52E{3
t.948-03
4,14€43
5.28E-03
3.49E-03

3,26E-03
LL3E-03

NA

2.95E-03

t.49E-01
3.79E41

4.J38 02
8.0?E 02
5,1oE{o
2.33E42
5.99E41
l.L2Er{0
7.88E4{
a.mE42
3,O0Ij-0l
2,01E 02
4.46E"02
t .79E-A
1.91E41
?.19E{l
3.0lE 0l
6.59E-01
r,60E01
2,74Er{0
1.88E+00
2.78E+00
2,95U{0
2.t2E4l
2.49E41
?.19E-02
7,27E41
2.19E{l
7.55E-02
2.698-0t

4.t3E+01)
9.?0E{0
4.O4E+01
5.45E+02
5.4JEr{2
L06E+01
t,41E)47
1.89Er{t
2.74Er]oO
L67E+01
l,44E+02

3.?lE{?

L69!+01
t,l9E+tll
1.6?Er{L
r,10E+01
l.6oE+0l
1.6?Er{t
9,92E{O
1.42E+01
t.?2Ernl
t.20E+01
1.70E+oI
1.70E+0!
1.6?Er{l
4.35E1{l
1.6?E+!l
5.96E+00
t.528+il
2.r 2E1{)r
1,6?E+01
L84E+Ot
t.6?E]{ll
L74E1{l

t,11E+!l
1.59E+Ol
l.44ErOl
L.l8E+01
l.79Enll

t.92E+Ol
2.93E{l

2_12E+Ol

L?9E+O1
l.65Er{l

7.l4E]n7
L.l tE+06
t.?9E+07

9.01E+06
t.798+tr1
2.0?E+O1
l.52Er{6
2,828141
L68E+!5
2,45E+0?
2.41E!41
'|.19E141

?,76E+18
1,79E+07
3.86Er{2

1.5?E+09
1.79E+07
9.t9Err'?
r.79Er{?
3.59E+O7
1.79E+06
4.94E{?
?.698+06
l.?9E+06
l_16E+05
J.908{?

?.0€E+08
5.38E+t2

1.5?E{9

5.44E{?
l.42Er{?

IRIS ENVIRONMI'NTAL



SITE DEVELOPMENTVAPOR
TRANSPORT MODELINC
IIITf, RMEDTATE CALCULATIONS,
COMMI]RCIAL WORKER

2225 & 227? Sd.nrh Stict
Pon or O.Lhnl Cllitor.ir

Rg Soil'
hldg.

VoLtil. Org.ni. Conpoud!

lsopiolylb€@ne (cudde)

F,sn,2-DionloroetyLDe

viryl chl@dc (.hlorotih@l

Schtvolrille C.mpond!

Peirolc!n ltydroc.rbonr

p"6"r'

t.?0E.01
4.49E-03
1.71E 01
5.19E-O3
l_90E-03
3.7,1E.03
6.30E43
4.39E.01
3.64E{3
519E43
1,6?E03
3.6?843
3.?4E43

1,7,4E-03
1.05E-02
4.10E03
2.91t.03
3.?4E.01
3.39t03
3.?4L03
3.5tE03
4.t4E.01
3.52E-O3
1.91E-01
4.14E{t
5.28E-0:l
rl39E4l

1.26E43
2.t3E,03

2.S5E-03

3.49E-03
3.79E03

NA

2.)1E-02

l.2lE-03

t.29E4J

3,t?E-03
L.4lE4l
t.t?E{4
lJlE4l

6.60843
3,9?S49

2.09E.03

1,27E-03
2.0lE(X
2.33E44
1.26E 03

L438+00

t.00E+oo

L0oE+00

l,0oE+00

1.00E+00

LmEr{o
1.00E+00

t.00E+00

r.008+00
L0{E+0t}
1.00E {0
r,00E+1)0

1.58E+00
5.?7E41
3.63E+01
7.?0Er{o
t.50Elio
6.5t E+00
r,3lE1{2
2.06E{0
?,33E+00
5,9JE-0r
2.20E+00
t.99t+o0
J.39E+00
2.43E0t
2.llE-o1
2.25t 01
l.03Er4l
4.',?9811)2
t.2,rE]{l
t_l2E{l

l,3lE+00
3.55E+{0
L20Er{0
2.168+00
3,4tE{l
.r.308.01
2.15E+00

3.28E+02
6,l7E+03
6.88E+04
2.]]E+{?
8.928+i5
3,328+04
l.t LE{6
2.91lj44
4.?9E{1

l.65Ed6

Lt lEr+{

4_57E+01
4.5?Er4l

4.5?Er{t
4.5?E101

4.t7E+01
4_5?E+01
r,JrEl{t
4,57Er{r
4,57E{t
4.57E]Al

4,5?E+01

4.57Er41

4.57Ernl
4.J?Er{l

4.57ErOl
4.5?E+01
4.51E141
1.518t41
4.5?E{l
4.5?E{l
4.51E+41

4.5?E+01
4,57Er{

4.5?E+Ol
4.5?Er{l

4,51E+nl
4.5?E+Ol
4.57E{t
4.J?E101
4.5?E+OL

4.57Er{l

4.57E+01

4.57Er{t
4.57Eltl
4.57E+o1
4.57Er{l
4.J?Er4l
4.57Errl
4.57E+ol
4.5?Eril

4.5?E1{l
4.5?E{t

4.5?E+01

2.Ltl+{2
2.t1Er{2
2.r3E+02
2,t3E+02
2.t3E+02
1.13E{2
2,\3E+n2
2_l3E+02
2,138142
2,13E+O2
2,13E!42
2.13E{2
2.t3Er{2
2.t1E 42
2,tJE11)2
2.ttE+42
2. l3Er {2

2.LlE+02
,.t3lr{2
2.13t1{2
2.13E142
2.11Efl2
2.l3Err)2
l.llErr)?
2.t1E+4)7
2.13E+O?
?.l3Er{2

7.13E!12
2.)3E+O2
2,13E+0?
2.13E+O?
!.t3E+O2
2,l3Er{2
2.t1E+47
!.t]E+02
2.tiE42
2,13E+O2
2,138+{2

2.t3E42
,.13E+01

2.13E+02
2.t3E+02
2.t3E+O2
2.13E+02
2,11E147
2.t1E42
2.1381{2
!.l3t+02
2.t1E+02
2.t3ErO1
2.13E+0?
2 tlE+O2
2.t1E+O2
7.t7E+m
z llE+@

10.12
30.12
10_12
10.12
10.72
30.7X
30i2
10:12
t0_12
30.12
30.12
JO,12
30,?2
10.12
tt,17
30.72
10_72
3nt2
30.12
10.11
30.77
30.72

30_12
)o.12
30,71
30,12

30,12
30,t1
30.12
10.11
10.72
J0,77
30.11
30.12
10.12
10.12
10.17

10.72
10J?

)o.72
30.72
10.77
30J2
30.12
lo.12
30_12
J0.12
10,12
30.12
10.??
3n.12
30,12

5.56E+00

2.9) E+02

6.lt Erfi

2 . l lE+Ol
L t7E4L

t.03E+06
1,14E+nr

t.l'7E+ol
L.O7E+01

532Er{o

6,60E+00
1.09E+ol
1.90e+01
?,99E+0l

L-99E+05

NA

,.36E+02

336E+m

2.8tE+02

/a6E1{,
t.!lE+02
2.86E+O?
1.99Er42
3,148+02

2.60E{2
2,86E+02

3.17E+02

3.01E+01
1.12Efl2
4-04E{2
2,67Er47

2.90E+0?

IRIS ENVIRONMENIAL



STTE Df, VEIOPII1ENT VAPOR
TRANSPORT MODELINC
INTERTTEDIATf, CALCUL{TTONs'
COMi|E.RCIAL WORXIR
2225 & 2r?7 S.v.nlh SlGt
Port of Ortdand. C.tifor.is

1.03E 0?

2:5E-06

r.77E-06

?.35E.0?
6,25E-06
1.70E45
4,93E01
4.73l.m

).71E-01
i.88E47

,.30E-06

'.94E-06
1,33E-05
l,l0E-0t
t.17E-06

r.6t€-09

NA

1.59E+00

ll6Er{o

L628{0

I 598+00
3,99E+00
1.59E+00
5.?5 t  01
1.45E+00

,.59E+00

l l?E+00

L Er{0
!,t?E+00
LI3E+fi)
L70E+00

L56E+00

3.92t-06

1.89E46

3.89E-06

l.9lE-{r5
3.13E.06
3.64E-06
3.838,06
3.91'6

3.9rE-06
3.91E-06

:t.90E-06

1,89+06
3.?58-06
3,81E-06
1.88E-06

3,92E.06

t0e/.

92',4
twa

92%

3.?01;03
,t.49E-01
l.74t0l
5.19E-03
3.90E-O3
3.74Ei3
6.30E43
4.39E43
1.64E4J
5.19E-03
i.6?E-03
161E43
t,?4E-03
l44E.03
3.148-0t
|,0JE-02
4,10E-03
2.95E 01
3.14E-01
3,39E-03
1.74E-03
3.59E-03
4.34E-03
3.J28-03
J,94E-01
4.34E03
J.18E03
3.49E-Ol

3-16E{3
2.13E-O:

295E-03

3,,r9E43
1.79E-03

1.00E+00

r.00E+00
l 00E+00
1.008{00
L008+o0

!,0r)E+0o

1.00E{4t)

1.00E+00
1.00E+00
1.0011i0
l,0oD1{)0
1.00E+{,0
1.00E+t)0
t.0oE{0

1.008+00

l.@E+oo

1.00E+00
l00E100
l008140
l 00E+o0
L00E+00
r.0081{0
L00Er{o
L00E+oo
L{EE+00

LmE+00
L00E+{t)

!.00Er{0
L0{)E+00
|.00Er{0
t.00E+00
L00E{0
l 00E{0
L00E+o{l
L()0E+0t)
LiioE{0

L00E{0
l.00Ero0
1.00E{0
1.00!r+)
l.0oE+00

0.00E+00

0,00E+00
0.0oEr{0
0.008r{0
0.00E+(r0
0.00E+q)

0.00E+00

0.00E{{0

0,00E+00

NA

0_00El{0

1.92E-06

1,89E-06
NA

3.89E-06

t.9tE.06
3.31E46
3.6,1E-06
3.83E-06
1.92E.06

l,9lE-06
1.91E.06

3,90E06

3.898-06
3.?5E 06
3.8tE-06
l.88EJl6

1.92L06

NA

9.1 lE{0

L6lE+02
NA

t,51!+02

6.2oE+Ol
L lTEr{3
l.34ErO3
l.45Erq
1.26E+0t

2,98E+01
4.96E+01

931Er{l

1j48{2
9.30E+02
7,5?E{l
l.5tE+02

1.38E-01

NA

7.2tE-05

4,04E-06

4.3lEO6

1.06E-05
4.77E O7
d56E 07
4.42E41
2.01E-05

?,20E.05
1.32E.05

6,96E-06

4.22E-06
6.1',1E01

4.20E 06

4_',l1E-03

NA

3.9E 06

1,89E{6

3,89E-06

3.91E.06
4.17E 01
1,56€.01
4,42E-01
1,92E-06

l.9lE06
l.9tE-06

3.89E-06
631E47

3.88E{6

3.92E06

6.548 01

3.l9E4l

7J6E43

248E42
1.68E-03
1,028.0J
4,0tE+0?
8,62E-02

1.33E-01
1,268-02

6.24t 03

1_1tE-01
7.72F.01
4.82E-03
1.48E{2

2.i4E+02

rruS ENVTRONMINTA!



STTE Df, VELO'I\4ENT VAPOR
TRANSPORT MODI'LING
INTERMEDIATE CALCULATIONS,
COMIIIERCIAL WORXIR
2225 & tr77 S.vuth Str d
P.ri or O.kLnd. Crrilornir

{h/m0

RB Soil'
bid8.

(mc/nt

r'ol. l.Orgrnl.Conpoudr

eFopylb€cd (Cund€l

lr.cl.2-Dicnlroerhyle.e

Vioyl .hltrid€ {chlobdh.n )

S.mi-Volrtile Coop@rdr

P.trol€!E Uydroo.botrr

2,941t+{t3
4,67E41

7,6tE n1
l.loEr{l
8.24Ed2
2.11.E!o2,

3,15E+0?

7.30E{3

l,6tE{2
3.55E{O
t.11E1{J2
1.528+02
7.5X81o2
t.30Er{l
4.?9E{1

?,89E+02

7.91E4,2

5. i8E{0
2.16E4\

3,55E+00

8.06E-0?
6.988-01

1.58E€0
577E-0I
3.68E+01
'1.20E+.gJ

3.r0E+00
6,'E{0
l.ltEr{2
2.06E+{10
7,118r{0
5.95E-01
2.20E+!n
1.99E1{X'
J.l9E+00
2.43t0t
1.31E-01
21.5E41
t.038+01

L24Er{l
l , l?E{ I
6.?4E{0
L3t E{io
3,J5E+{)0
L20E+00
2,16E+00
1.45E-01
4.t0E4l
:.r5Er{o

3.288+02
6.t1E+01
6.88E+04
1.llE+07
8.928+0'
l_l2E+04
Ll lEr{6
2.93E+0,{

1.60E+04
1.65E{6

2.1tEio{
2.44E+03

4.5?E+0t
4.57E+01
4.5tErr)l

457E+Ol
4.57E+01
4.578+Ol
4.57E+0t
4.57E+01
1.518+41
4-5?E+01
4,5?E+01
4,t?E+01
4.5?E+Ol
4.5?E+01
4,57E+01
4.5?E+01

4.5?E+0'
4.5?E+01
4.57E+01

4.57E+{1
4,57E+01

4,57E+Ol
4,t?E+!l

4,JtE+01
4,t?E+01
4.5?E+01
ir.J7E+01
4.57E+0L
4.5?E+01
4.5?Er{l

4.5?E+01
4.518+01
4.5?E+01

4,s7Erol
4.stEr{l

4.s7E+Ol
4.57E+01
4.57E+OI

4.51E+O1
4.5?E+01
4.5',1E!4)

4.t?Erol
4.5?E+01
4.5',18!41
4,518141
4.5?E+Ol
4.5?E+OI

?.t3E+02 |
2.DE+o? I
2.tiEro2 |
2.13E142 |
r , l ]E{z I
LllE+o2 |
2.8E1{: I
LllE+02 |
l.lrEr{2 |

2.r1E{O1 |
2.DE+{2 |
r .BE{r  I

2.lrE{2 |
2. l lE+02l
2.t1E+Ot

2,13E+n2
2.LlE+02
2.11E!42
2.138+02
2.llE1{t
2.t1E+nz
7.t!lra2
2.t381{2
z.taFrn2
2.13E42

2,13E+02
2.t1E+02

l.l3E+02
2.llE+02
2.t3E142
2.llE1{12
2,13E+0t
2,llE1{)2
2.t7E4n2
1 llEr{2
2.11E+02
2.]]E+02
2.]]Er{2
2.l3Er{t
2.13E+02
2.13E42
?.13E+02

2.13E+!2
!_[E+02
2.13E{1
2.l1E401,
2,llEr{?
2.l]Er{2
2.l3Er{2
!, L3Er{2
?.LlElO?
2.t3E+42
2.1381{2

30.'12
10,12
30.?2
3i.77
3n,12
J0.77
10.17
30.17
10.12
30.1'
30.72
10.72
10.7?
30:72
10,1X
30.12
30.?2
30.12
30,1X
30.72
30.12
t0.17
10.12
3012
10_12
30.12
10.12
JO.71

30.72
ao.1?
30J2
30.72
30.12
30,?2
30.'12
30,12
10.t2
30.72
t0.12

30.72
30.11

30_17
30.?2
30.17
30,12
30.12
)o.12
30.t7
10.72
30J2
30:72

J0.71
J0.72

1.02E47
4.J6E-0!

l.9tE{?
3.6684r
3.32E-0?
l_00E.02

L l4E02

8,92E02

3.98E-02
2.09Er'00
r.3oE-ol
l.?9E{l
t.05E-01
1.24E42
1.64e42

3_00E.02

4,1 lE-02

r,9tE+{l
L52E+OL

8,80E+00

2.59E111
l.l0Er{2

NA

NA
NA

1.43E+t2
2.86E+02

2,86E+02
4.81E+02
3.l6Er{?
ti9E+1)1

z,a6E 42

2.86E{2

3,14E+02
2.26E+n2
2.86Er{2
t.608+01
2.86E+ll2
2.15E+n2
3.32E{r)2

3.0rE+02

261E142

2.50E4{'

NA

2.16Er'02

15?Er!2
2.90E+O2

3.13E-06
1.03E 07

6 08E-07
5.!0E{6
2.25E.06
5.26E47

't,15E-!J7

l.?0E.05

4,71!.n1
6,51E-09
1.20E-01
3.118 0?
5.888 07
7.90806
t.30E 06

l.9,lE-06

L?28{6

1.05E48
3.66E-r0

6.53E09

l.?6t"10
1.65E09

1.33E{4
1.59E{0

t.59E+{0
9.51E-01
1.36E+00
l13Erd)

|.59E+00

1.59E+00

LJ9E+00

t.J9E+O0
t.65Er{0
t_l7E+o0

t.5l Ei{o

lJoErq)

t .8LE+00
2.?48+00

NA

2.00E{)o

1.?0E{0
L56E+00

IRIS I'NVIRONMENTAL



SITf, DEVEIOPMENT VAPOR
TRANSPORT MODELING
INTER[4EDhTc CALCULATTONS!
COMN4ERCIAL WORJIER
2lt5 & 227? S.v.nlh Srr..t
Port of Orlrlhd, C.lilorni.

L00E+00
L00E+{x)
L00E+00
1.ooE+llo
1.00E+00
r.00E{0

l_00E+00

1,00E+m
1.00E+00
t.00E{o

l.00E+00

|.rloEi{o
L00E+00
I 00E+{lo
1.00E+00
r.0tlE{0
1.00E+00
l.0oE+00
r.00Err)0

1.00E+00
t.o0Er{0

1.00E+o0

L00E+00

LiloE+00
L00Er1'0
L00E1{0

1.00E+00
l.00Er{0

t.6lE-05
3.30E06
1.24846
9.31F-05
2.9rE-05
5,36E06

t.@E-05

6.09E46
246845
l,37E-08
l.00E45

4.818.08

l.l9E{l
l.8lE-04
3.41l'!6
L26E 03
2.43E06
4.38E46
125E45
I O9E45
8.2! E46

1.48846
6.18E-06

L2lE-08

1,838-0,1

5.r6E{5
8,06E{5

t.058-04
2. t?E-oJ
4.14E45
5_6lE-04
l.8,lE.Ol
3.51E45

r_04E-04

4.0{tE.0t
I.J?E.IX
9.03E.03
6.54E-0J

NA
t.t9E a1

l,16E03
8,98E{4
224E45
8.l5EO8
1.60E45
2.88E{5
8_loE45
?,0?E-ot
5,16E45

2.29E-05
4.05E45

8.03E.08

NA

4.93E-Oil

l.I5E4.l

3,81E06
1.92E 06

3.91E{6
3.93E46
3.89E-O6
3.91E.06

l,9lE-06

3.9E.06
3.9!E46
3.91E-06
3.91E-06
3,918-06
3.86E.06
3.90E-06

1.898-06

3.8!E46

:l-9E46
l.9lE{6

3.92E06

3.9?E46
3.92E-06

0.00E{o

0.00E+00
0.00E+00
0.00f,+00
0.00E+00

0.00E+00

0.00E{0
0.00E+1ln
0.001+00
0.00E+00
0-00E+00

0.00E+00

0,008+00
o.ooE+oo

0,00E+00

o,ooE+oo
o.ooEl{()

l , l 2E-02
l.8lE-04

t,02E-01
5. l lE  05
l.2lE-01
9.0?E O{

,.2lE-03

2,66E-02

6.48t04
L.39E 05
J.37E-04
5,glFor
9.86E-O{
5.0rE43
1,37E-03

3.0?E-01

1.08!.03

2.03t05
t.08E 06

] 39E.05

i,t6E-07
2.74l-0d

5.66E+02
9.1I Er{o

5.l4EriL
t.l?E+00
L.6LE+02
4.56E{l

6r0E+ol

r.l4E{l

1.26E+Ol
7.00t0r
2.70E+01
2.98E+01
4.96Err)l
2.5Xt n2

L54E+02

t.55E142

l.02Ed0
5.421;01

t.ooE4l

t.59E.02
t.33E{l

t.33E-01
3,llE-03

3.33E 03
3.33E-03
t.ltE.03
3.33E-03

3.33E-03

l,3lE-01

3.33E-03
l.3lE03
3.33E03
l.3lE-03
3.33E-01
3.33E43
l.t3E{l

3.338-03

3.33E-03

l.3lEfi
1.33E-03

3.13E43

1.31E.03
3.33€.03

3,ltE-01
L81E 04

1.02E-01
5 . r I E 0 5
3.2tE-04
9.n1E-O4

L2lE-03

3.13E03
NA

6.48E04
1.39E 05

5.91E-Ol
9.86E-O{
3.33E43
1.3?E-03

3.0?8.01

1.08E03

!.03E0t
1.08E06

l.t9E-05

3.16E-0?
2.?4E-06

1.02E-0!
2.48E-03

t.208-a
5.60r.03
3.20f.07
8.17E-01

l l6E-0?

8,9t8-02

1.71E-0J
3.?0E-03
2.09t.02
2.29LO2
Ll lE-02
3.2aE.Ol
2 o5E-@

736E-97

3,80E-0?

L lSE-0r
4.90E-01

1,67LO2

235E-01
9.01E,02

5%

3 r %

77%

100.,4

92%

NA

IRIS ENVIRONMENTAL



STT}] DEV[:LOPMENT VAPOR
TRANSPORT II1ODELTNC
!NTERMEDIATE CAT,CU!ATTONS,
COMMf,RC]AL WORKER

2225 & 22?7 9.t.ntt St.El
Pon ol Orkrrnd, C.riforni,

l.57Ed2
1,16E42
2.4lErn1
2.59ElOl
?,16E+01
l_25Ein2

l.50Er{2

I ltE{2
9.62E nl
).9tE$2

1.66E{t
l.0oE+01

4.41E42
?.89Er{2

1.69E{?
2.68Er{2
2.12E142

8.?t E+O2
l.1oE{2

?,19E{ t

NA

l.00Erol

3.O{E101

l,8lE+!0
3.19E{40
2.59E{11
r.38E {t)
2.96E{l)
2.60E{0

3.0lEr'00

3.OrEr{o
4.08E+O)
?.01r.03
2_83E{0

3,6?E+00

L09Er{l
l.t9E+oo
!,86E+00
9.268-03
2.87E+{0
3. LIE+00
2.69E+00

3.t5E+00

3.2lEnlo
l.05Er{o

4.5tE-O{

2.598r{0

2.33E+00

1.1]I-O+
7.34E-0,1
5.30E-04
6.71E-O4
6.31E-04
5,32E-04

724E-04

8.6t8 04
8.20E-M
4.04E-07
t,?9E-O4

?.51E:04

1.45t03
4.198-0r
5.8?E-04
r.12Er)6
5.33E-O{
6.t5E,Oa
6.38E-04
8.82E-04

9.?8E-04
5,83E-04

8.16E.08

613E{4

4.t lE 06
9,12rO'1
2.03E-06
1.2.{E-0J
6.38E-06
t.54E-06

4.05E-06

l.?38-06
t.55E-06
4.20F.09
2,12E-06

1.43E-08

8.46t-06
1.32E05
t.0?L06
3.88E09
1,25!.07
LZ'iF.6
3.28E-06
7.91E-06
x21E-6

I O2E-06
L?5E-06

3,?38-09

1.32E05

9.LoErX
l.llE05

NA

0,00E+00
0.00E+no
0,008+00
0,00E+00
0.00E{o

0.00Er{0

0.mE+!0
0.00E{0
0.00E+io

0.ooE+q,

0_0oEr{o
0.ili)E+oo
0,00E+00
0,00!{0
0.00r+00

0.0oE+00
0.00E+00

0,00E+00
0.00Er{o

0.@E+00

0.0oE]q)

0.00E+{1)
0.00Er{0

NA

6J7E-04
?.5,1E,0.4
4.88E-04
3,tlE-tx
4.?oE-tx
5.00E,04

6.09E.04

8.05E-04
6.3J!.04

5.18E 04

1.51404

l.,1lE-04
t.32E-O+
5.63E{.r
l:12E-O6
5.?2E,04
5,8tE-04
5,56E-04
7.318-{X
6,18E-04

8.91E-04
5.43E.04

8.t6E.08

1.32E-Ol

7.768 M

4,64E-03
1.05E 03
1,538-02
2.t9E-01
3.33E-02
4.1?E.03

2.28E-02

9.54'03
l.66E0t
2.09r"06
1.2?E{2

1.90E{2

1.0?E42
6.46E42
1.53E4?
6.79E45

4,65E-03
2J8E43
3.52E-02
8.858.01

5.65E-02
6.? tE0 l

Ll4E-04

NA

9.11E-01

402Er{O
t.37E4t

2_63E-01
5,21E+00

L258+00

l .8 lE .0 l

6.04E0t

6.94E+@

l_0lE-01
ti2Er@
4,01E+00
t.92Er1t)
l.l3E+@
1.54E{!
:l,9E4l

3..{5E-.Ol

, .91E-0 t

4.22E+00

2.32Er{0

1.118147
4,35E+01

2.26E-01
2,10E+{'0

4.90E01

L90E-01

120E41

2.25E{l

2.l7E4l
9.5tEi{o
t.05E+!0
2.90E-03
5.80E-01
lJ6E-01
291E41

2,028-01

l,?6E-01

4.02E43

9.51E+00

8.?5E+m
t.26E+!J2

l.0lE-01
6, t7E+0O

3.49E{l

1.t2E4l

2_t3E.01

r,3rE1{)0
?,4:Er{o
?.l4E0l
?.96E.03
4,3 lE0 l
1,42E{l
1.36E-01

3,t0E4L

l,?6t01

9.68E-04

2_5t Er{o

l.6rEr{l
9.84E+00

IRIS ENVTRONMENTAT



SITE DEVELO}IIIE:\T VAPOR
TNHALATION
INTAI(X FACTOIS

2225& 22?7 Sn.rlh St..r
'orr ot O*lrr4 Crltforrh

Chenical

rF (cDD -
Carcinog€nic Eflecb:
Soil Gas

IF - Car.inogenic
Efiects: Soil Gas

rF (cDr) -
Csrcinogenic
Effects: Soir

lF-Carcinogenic
Eff€cls: Soil

On-Site Conmercirl On-Site Conft€rcial On-Sile Commercirl On-Sit€ Comm€rcirl

Yolaril€ Orgrnic Compoundr
L, , -Dichloroelhane

L, I -Dichlomethylene

L ,?3-Trimerhylb€mene
| ,2-Dichloroethane
I ,2-Dichloropropane
1,3,s-Trimethylbenzene

lhlorce!han€
:is-1,2-Dichloroethylene
D;jsopropyl €lher

Fieon I i3
lsopropylbenzede (Cumene)

Methyl tert-buM ether
Naphtbalcn€

N-propylbeMen€
sec-Butylhnzene
T€lrachlomethyl€ne

trans-1,2-Dichlorcethylene
Trichloroethylene
Tnchiorofluoromethane
Vinyl chloride (chloro€rh€ne)
Xyl€nes
SeniVolrtite Conpound3
2-rnelhyldaphlhalene

Ben4a)anthla€ene
Chrysene
Dibenzotu|an

Naphthalene

Petroleum Hydroca.bom
TPH-Dies€l

Meirl!
Mercury (itlo.ganic)

Barium
Cadmium
Total Chromium
Cobalt
Copper
Lead
Molybd€nun
N'ckel

Thallium

Zina

NA
NA

2.74E4?
NA
NA
NA
NA

2.',|2E-O',7
NA
NA

2.72L0?
NA

?.?3E-07
3.33E-08
3.19E-08
3.09E-08
2.748-O'l

NA
NA

2_13E47
2.13E47

NA
2.73E-O7

2.12E-07
4.?3E-08
5.90E-08
2.t1E-07

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
2;74E-O'l

NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

0_00E+{0
0.00E+00
0.00E+00
0.00E+00
0.00Er{0
0.00E+00
0.008+00
2.72E-O8
0.0oE+o0
0.mE+oo
0.008r{0
0.00E+00
0.00E+00
0.00E+00
0.008+00
0.00E+00
4.93E-10
0.00E]{0
0.008r{0
0.008+{0
0.00E+00
0.00E+00
0.00E+00
0_00E+00
2.t2E49
0.00E+{0
1.59E-08
0.00E+00

0.00E+00
0.00Ern0
0.00E+00
0.00E{0
0.0OE+00
0.008+00
0.00E+00
0.00E{0
0.mE+00
0.008+00
0.008+00

0.00E+00
0.00Er{0

0.008+00
0.00E+o0
0.008r{0
0.00Er{0
0.00E+00
0.00E+00
0.00E+00
0.00Er{0
0.00E+00
0,00E+00
0.008+00
0.00E+00
0.008+00
0.008+00
0 00E+00

NA
1.33E44
1.268-05

NA

7.r3E-05
3.5tE-O6
2.24E 04
6.34E-05

NA
NA
NA

8-6LE-05
NA

2.33E-04
NA

4.51E-05
9.',72E4',1
3.?58-05
4. t4E-05
6.89845
2.338-04
1.31844

NA
2.14E44

NA
NA

2.15E-O4

1.42F'06
7.53E-08

NA
NA
NA
NA

9.12E-01
NA
NA

2.218-08
t.9tF'o7

NA

NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA

0.00E+00
4.088-0J
0.008+00
0.00E+oo
0.00E+{0
0-008r{0
0-008+00
2.24E45
0.00E+00
0.00E+o0
0.008+0t)
0.008+00
0.00E{{0
0.008+00
0.00Er{0
0.00E+00
8.r5E-08
0.00E+00
0.00Er{0
0.00E+00
0.00E+{0
t_26E44
0.00E+00
0.00Er{0
2.14846
0.00E+00
0.008r{0
0_00811)0

0,00E+00
0.00E.{0
0.00E+00
0.00E+00
0.00Er{0
0.008r{0
0,00E+00
0-00Er{0
0.00Er1}0
0,00E+00
0.008+00

0.00Er{0
0.00E+00

0.00Er{0
0.00E+00
0.00E+00
0.00Er{0
0.00E+00
0.008+00
0.00E+00
0.00€+00
0.00E+00
0.00E+00
0.008+00
0_00Erno
0.00E+00
0.008+00
0_00E+00

TPJS ENT'IRONMENTAI



SITE DE}TET,OPMENT VAPOR
INIIALATION
INTAI(E FACT()RS

2225 & 2tt7 Sddrh Srrci
torr of Orkl!n4 C!litorbli

Orgrnic Compornds

chloride (chloro€thene)

4.52E-05
5.2?E-05
3.41E-05
2.24E45
3.28E{5
3.49E-05

NA
4_25E45

NA
5.63E45
4.448-05
2.82E-08
3.628-05

NA
5.25E-05

NA
9.84E-06
9.2JE-06
1.948-05
t.20E-o?
4.00E-05
4.09E-05
3.89E-05
5.46E-05
4.32E-05

NA
6.23E-OS
3.808-05

5.70849
NA
NA
NA

NA
NA
NA

9.258-06
NA
NA

1.93E45
2.41E-05

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA

2.58E-0?
9.23F.06
0.00Er{0
1.62E-06
1_ t 8E-06
0.00E+00
0.008+00
4.2sF-06
0.00E+o0
0.00E+00
0.00Er{0
0.00E+00
0.00E+o0
0.008+00
0.008+00
0.00E+00
1.77E-08
0.008]{0
0.00Ern0
0.008r{0
0.00E+00
2.21E-05
0.008r{0
0.00Er{0
432847
0.00E+00
1.688-05
0.00E+o0

0.00Er{0
0.00E{o
0.00E+00
0,00E+00
0-00Er{0
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.008+00

0.008+00
0.00E{0

0.00E+oo
0.00E+00
0.00E+00
0.008r1t0
0.008+00
0.00E+o0
0.008r{0
0.008+00
0.00E+00
0.008+00
0.008r{0
0.00Er{0
0.008r{0
0.00E+00

0.00E+00
0.00E+00
4.51E-04
0.008+00
0.008+00
0.00E+00
0.00E+00
4.448,0s
0.00E+00
0.008+00
7.61E45
0.008+o0
1.34E-06
3.1tE-09
7.828-07
0-00E{{0
3.358-07
0,008+00
0.00Er{0
'7.66F-05

7.658 05
0.00E+00
8.918-06
0.00E+00
4.44E-06
4.4r8-0?
5.'t7E-06
3.80E-06

0,00E+00
0.00E+00
0.008+00
0.00E+00
0.00E+00
0.008+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

0.00E+00
2.51E-07

0.008+00
0.00E+00
0.008+00
0.00E+{o
0.00E+00
0.00E+00
0.008+00
0.00E+o0
0.00E+00
0.00E+00
0.008+00
0.00E+00
0.008+00
0.00E+00
0.008+00

NA
NA

't.6?E47

NA
NA
NA
NA

7.62E-01
NA

7.6lE-01
NA

7.658-07
9.33E-08
8.938-08
8.558-08
'1.66E47

NA
NA

1.66E41
'1-65E47

NA
'7.64E47

NA
't.6tE-o'l

r32847
1.65E-07
1.60E47

NA
NA
NA
NA
NA
NA
NA
NA
NA

NA

NA
'7.6t8 01

NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA

IRIS ENI'IRONMf,NTAL



SITE DEIELOPMENT VAIOB
'NHALAI'ION
INTAKf, FASIORS

2225 & 22?? Sd..th Srrfti
Port of O.klrbd Crlifo.nh

olrlile Organir CoItrpound!

chlodde (chloroethen€)

NA
6.52E-04
3.54E 05

NA
NA

2_00E-04
9,99E-06
6.278-04
1.71F-04

NA
NA

2.41E44
NA

6.52E-04
NA

|.2',7E-04
1.129-06
1.05E-04
1. l6E-04
1.93E-04
6.52E-04
3.66E-04

NA
6.00E-04

NA
6.O2E-04

3.9',1E-06
2.t  lE-0?

NA
NA

NA
NA

2.12E-06
NA
NA

6.r9E-08

NA
NA

NA
NA
NA
NA

NA
NA
NA
NA
NA

NA

0.00E+00
3.26E-O2
2.088-02
0.008+{0
0.008+00
1 I TE-0t
9.99E 05
3.66E-02
6.21E-04
0.00E+00
0,00Er{0
0.008r{0
4.22E-0!
0.00E+o0
5.718-03
0.00E+00
5.55E-05
1.06E-03
1.05E-02
1.16E-02
L93E-02
6.5!E-02
4.27E-03
0.00E+00
3.508-03
0.00E+00
0,00E+{0
3.01E-03

1.558-03
3.52E-06
0.00Er40
0.008+00
0.00E+00
0.00E+00
0.00E+00
0.00E+oo
t.068,03
0.00E+00
0.00E+o0

L 19E-07
1J5E-0',1

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+oo
0.00E+00
0.008+00
0.00E+00
0.00E+00
0 00E+00
0 00E+00

1.21E-04
1.48E-04
9.558-0s
6.28E-05
9.19E-05
9,78E-05

NA
l.l9E-04

NA
1.58E-04
1.248-04
7.91E-08
1.018{4

NA
t.4'7E44

2.75E{5
2.598-05
t . l0E44
337E47
t. t2E44
l.r4€-lH
t.09E{4
I.5lE{4
t.?lE-o4

t.74E-04
t.06E-&

r.60E-08
NA
NA
NA

NA

NA
2.59E-05

NA
NA

5.41E-05
6.14E-05

NA
NA
NA
NA

NA
NA
NA
NA

NA
NA
NA
NA

8.85E-04
7.38E-03
5.62E42
4.49E-02
8.07E-02
5.',76E-O2
0,00E+00
6.958-01
0-00Ero0
1.848-05
r.24E-02
3.958-07
1_',1'1E44
0.00E+00
1.29E-01
0-00E{0
t.2tE-05
1.01E-02
l. | 0E-02
3.3?E-05
1.t2E-O2
1.t48-DZ
l.?7E-.03
'1.64E43
't.06E44

0.00E+00
6.10E-03
5.31E44

6.21E46
0.00Er{o
0.00E+00
0.00s+fi
0.008+00
0.008{0
0.008+00
0.008+00
l.0lE-02
0.00E+00
.0.00Er{0

1.048-04
2.20E-05

0-00E+00
0.00E+00
0.00E+00
0.00E+00
0.008+00
0.00E+00
0.00E+00
0-008+00
0_008{0
0.00E+00
0.00Er{0
0.00E+00
0.00E+o0
0.0081{0
0.00E-$0

IBIS ENVIRONME]{TAL




