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1.0 INTRODUCTION AND PROJECT DESCRIPTION

This technical report has been prepared to evaluate the potential health risks to the surrounding
community from chemicals that may become airborne due to soil disturbances and diesel
particulate matter (DPM) in heavy equipment exhaust during construction activities on a
contaminated site in Sacramento. The redevelopment of the Sacramento Railyards consists of
five phases (Phases 1a, 1b, 2, 3, and 4) over a period of 20 years, from 2011 to 2030. The details
of the phasing plans are described in the draft Railyards Specific Plan prepared for the City of
Sacramento®.

The history of the Railyards site shows continuous industrial operations since the 1860’s as a
locomotive and railyard car assembly, building, repair, and refurbishing facility. These functions
and supporting activities involved the use of substances and materials that are considered toxic.
In 1988, the Railyards site was listed as a state superfund site, and investigations and cleanup
activities have been carried out.

Chemicals present in site soil may be released into air during demolition and site grading of the
redevelopment project. Similarly, diesel construction equipment exhaust contains DPM, which
is listed as a toxic air contaminant by the Office of Environmental Health Hazard Assessment
(OEHHA). This report is intended to evaluate the potential health impacts that the construction
activities may have on the nearby business and residential communities.

The methodology and the results of the human health risk assessment (HHRA) of exposures to
the activities discussed above are described in the following chapters.

! Administrative Draft, dated May 31, 2007.
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2.0 ESTIMATED EMISSIONS

Emissions of individual air toxics from soil fugitives and DPM were estimated based on
URBEMIS 2002 outputs and soil concentrations from remedial investigations conducted for the
Railyards site. This is described in further detail below.

2.1 EMISSIONS OF CRITERIA POLLUTANTS

Air emissions from construction activities were estimated by EIP/PBS&J using URBEMIS 2002
and included the following pollutants: reactive organic gas (ROG), carbon monoxide (CO),
nitrogen oxides (NOy), sulfur dioxide (SO,), total respirable particulate matter (PM), PM1g
exhaust and PM, dust.

The URBEMIS output files were provided to ENVIRON International Corporation? and
contained the annual and daily emissions and the operating schedule for the following categories
of sources during each year of the five planning phases from 2011 to 2030:

e Demolition Emissions
o Fugitive Dust
Off-Road Diesel
On-Road Diesel
Worker Trips

e Site Grading Emissions

O O O

Fugitive Dust
Off-Road Diesel
On-Road Diesel
o Worker Trips

o O O

e Building Construction

o Building Construction Off-Road Diesel
Building Construction Worker Trips
Arch Coatings Off-Gas
Arch Coatings Worker Trips
Asphalt Off-Gas
Asphalt Off-Road Diesel

O O O O O

2 Email communication from Mr. Bodipo-Memba at EIP/PBS&J on July 5, 2007.
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0 Asphalt On-Road Diesel
o Asphalt Worker Trips

This HHRA focused on the emissions of chemicals that will occur at the project site. This would
include the fugitive PMyo dust emissions during the demolition and site grading, and the PMyg
exhaust emissions (i.e. DPM from off-road diesel equipment during demolition, site grading and
building construction):

e Demolition Emissions
o0 Fugitive Dust (dust PMy, only)
o0 Off-Road Diesel (exhaust PMj, only)
e Site Grading Emissions
o Fugitive Dust (dust PMy, only)
o0 Off-Road Diesel (exhaust PM, only)
e Building Construction
o Building Construction Off-Road Diesel (exhaust PMj, only)

EIP/PBS&J used URBEMIS 2002 to estimate emissions for the daily and annual averaging
periods. According to its output files, the construction equipment will operate six to eight hours
per day. The maximum hourly emissions were estimated from the maximum daily emissions, by
conservatively assuming six hours of operation per day.

This HHRA was performed for the unmitigated emissions, although the URBEMIS 2002 runs
also estimated mitigated emissions of fugitive dust, assuming a 50% control efficiency of PMyg
from watering exposed surfaces three times per day. It is also noted that fugitive dust emissions
from off-road diesel equipment are not accounted for in URBEMIS 2002, even though soil could
be disturbed and released into the air by the operation of the equipment on dirt roads at the site.

2.2 LOCATIONS OF EMISSIONS

Maps from the draft Railyards Specific Plan® show that Phases 1a, 1b, 2, and 3 include the
development of 23 discrete parcels of land. In this analysis, each parcel of land is identified by
the phase number and a letter. In addition to these 23 parcels of land, Phase 4 has one land
parcel that is identified only by the phase number. The locations of these 24 parcels of land (or
construction areas) are presented in Figure 1.

® Administrative Draft, dated May 31, 2007.
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Only one phase of construction activity will take place in any one year during the 20-year
construction program. It is assumed that demolition, site grading and building construction
activities could occur anywhere within the lands developed for that phase. Thus, the total annual
emissions were proportionally divided, based on the sizes of the areas (see Table 1), to estimate
the annual emissions for each area of that phase. For the short term averaging periods, it is
assumed that the emission could occur in any area developed for that phase. Annual and hourly
emissions of DPM and soil fugitive PMy from each of the construction areas are summarized in
Table 1.

2.3 EMISSIONS OF TOXIC AIR POLLUTANTS

Concentrations of chemicals in the soil at the Railyards site have been investigated for the
groundwater and soil remediation purposes. Soil samples from the remedial investigation were
analyzed for volatile organic compounds (VOCs), semi-volatile organic compounds (SVOCs),
total petroleum hydrocarbons (TPH), total and soluble metals, and polychlorinated biphenyls
(PCBs). The statistics of compounds detected in the samples were summarized for each study
area in Table D-1 of the Draft Environmental Impact Report* of the 7™ Street Extension project.
EIP/PBS&J has stated® that these concentration values are appropriate for the speciation of
fugitive soil dust emissions. For the purposes of this HHRA, it is assumed that the average soil
concentrations listed for each chemical in each of the five soil study areas (Northern Shops Study
Area, Central Shops Study Area, Central Corridor, Car Shop Nine, and Lagoon Soil Area) are
representative of the chemical composition of dust emissions that would be present in those areas
during demolition, grading and building construction. All detected SVOCs, TPH, metals and
PCBs were included for evaluation in the HHRA. VOCs were not included, as it was assumed
that the differences in VOC emissions during construction activities and for the ‘no project
alternative’ would be minimal.

As shown in Figure 1-2 of the Year 2004 Soil Remediation Summary Report®, the five soil study
areas are not divided in a similar way as the 24 land parcels or construction areas discussed
above. If a construction area overlaps with more than one soil study area, the average of the soil
concentrations of all the study areas was assumed to be representative of the construction area,
excluding the study areas that take up less than 10% of the construction area. To estimate the
potential acute health impacts, the maximum of the soil concentrations of all the study areas was
selected for the construction area, excluding the study areas that take up less than 10% of the
construction area. The study areas included for each construction area are summarized in Table
1.

* Prepared by EIP Associates and dated November 1998.
> Email communication from Mr. Bodipo-Memba at EIP/PBS&J on July 3, 2007.
® Prepared by ERM-West Inc. and dated November 2006.
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3.0 CALCULATION OF AIR CONCENTRATIONS

Concentrations of individual chemicals from soil fugitive emissions and DPM around the
boundary of the redevelopment site were estimated using air dispersion modeling. The inputs to
the air dispersion models are described below.

31 AIR DISPERSION MODEL

Air dispersion modeling was performed using the Industrial Source Complex Model — Short
Term (ISCST3) model from the United States Environmental Protection Agency (USEPA). On
November 9, 2006, the USEPA approved AERMOD as the preferred model, replacing ISCST3.
However, the current California Environmental Quality Act (CEQA) Guide to Air Quality
Assessment’ of the Sacramento Metropolitan Air Quality Management District (SMAQMD) still
recommends ISCST3 for PMyy air dispersion modeling. In this analysis, ISCST3 was selected to
estimate the air concentrations.

3.2 SOURCE INPUTS

Polygon area sources were selected to represent the 24 construction areas, as shown in Figure 1.
All the emissions were assumed to occur at ground-level, and the release heights and the vertical
dimension of the area sources are zero.

The modeled emissions in gram per second per square meter were calculated as the inverse of the
area size in square meter, so that each area source is modeled at an emission rate of one gram per
second.

The emissions were assumed to occur 24 hours per day, as the exact daily schedule of the
operations are unknown. This is likely to be conservative for the 1-hour and annual
concentration estimation, as air dispersion is less favorable during night time hours when the
construction activities are paused.

Although some construction activities will be performed during a fraction of a year, the
emissions were assumed to occur over the entire year for the estimation of long-term health risks,
since construction schedules may shift.

33 OTHER MODELING INPUTS

Urban dispersion conditions were selected based on an Auer land use analysis of the surrounding
areas.

" http:/iwww.airquality.org/ceqa/2004AQMDCEQAGuidelines.pdf, accessed August 14, 2007
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Five years (1985-1989) of local meteorological data were obtained from the SMAQMD.® The
anemometer height of the Sacramento Executive monitor (Station ID 23232) during that period
was determined to be 20 feet. Receptors were placed along the boundary of the Railyards site, at
50-meter spacing, as shown in Figure 1. Elevations of the sources and the receptors were
estimated from the United States Geological Survey (USGS) Digital Elevation Model (DEM)
data files of the Sacramento East and the Sacramento West quadrangles. Averaging periods of
one hour and one year were selected.

34 ESTIMATING CONCENTRATIONS

Modeled with a unit emission rate (one gram per second), the resulting concentrations are called
dispersion factors of the source. The dispersion factors can be multiplied by the actual emissions
of an air pollutant from the source to estimate the concentrations of the air pollutant resulting
from the source.

34.1 CONCENTRATIONS OF FUGITIVE TOXICS
The equation used to estimate the 20 year average concentrations is:

A20Conc; ; = Z(AAPMEmisk x ASFraction; , x AADispFctr, ;)
k

Where:
A20Conci;; = 20-year Average Concentrations of Chemical; at Receptor;
(microgram per cubic meter or ug/m®)
AAPMEmisy = 20-year Average PM;o Emissions of Construction Areay (grams per

second or g/s)

Average Soil Fraction of Chemical; for Construction Areay (-)

ASFraction;

AADispFctry j = 5-year Annual Average Dispersion Factor of Construction Areay at
Receptor; [(ug/m®)/(g/s)]

The equation used to estimate the maximum annual concentrations is:

MAConc, ; = > (MAPMEmis, x ASFraction;, x MADispFctr, ;)

k

8 Email communication from Ms. Rachel Dubose at SMAQMD on October 17, 2006
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Where:

MAConc; j

MAPMEmMis

ASFraction;

MADispFctry; -

Max Annual Concentrations of Chemical; at Receptor; (ng/m®)
20-year Max Annual PM1o Emissions of Construction Areax (9/s)
Average Soil Fraction of Chemical; for Construction Areay (-)

5-year Max Annual Dispersion Factor of Construction Areay at
Receptor; [(ug/m>)/(g/s)]

The equation used to estimate the maximum hourly concentrations is:

MHConc; ; , = MHPMEmis, x MSFraction; , x MHDispFctr, ;

Where:

MHConc; jk

MHPMEmMmis

MSFraction;, k

MHDispFctry; -

Max Hourly Concentrations of Chemical; from Construction Areay
at Receptor; (ug/m®)

20-year Max Hourly PM;o Emissions of Construction Areay (g/s)
Max Soil Fraction of Chemical; for Construction Areak (-)

5-year Max Hourly Dispersion Factor of Construction Areay at
Receptor; [(ug/m>)/(g/s)]

342 CONCENTRATIONS OF DPM
The equation used to estimate the 20 year average concentrations is:

A20ConCy,,, ; = > (AADPMEmis, x AADispFctr, ;)
k

Where:
AZOCOHCDPM,J' =
AADPMEmisy =

AADispFctry,j =

20-year Average Concentrations of DPM at Receptor; (ug/m®)
20-year Average DPM Emissions of Construction Areay (g/s)

5-year Annual Average Dispersion Factor of Construction Areay at
Receptor; [(ug/m®)/(g/s)]
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The equation used to estimate the maximum annual concentrations is:

Where:

3.5

MACoNC ., ; = Y. (MADPMEmis, x MADispFctr, ;)
k

MAConcCppm,j = Max Annual Concentrations of DPM at Receptor; (g/m®)
MADPMEmMmisy = 20-year Max Annual DPM Emissions of Construction Areay (g/s)

MADispFctry; - 5-year Max Annual Dispersion Factor of Construction Areay at
Receptor; [(ug/m>)/(g/s)]

UNCERTAINTIES

Uncertainties in the calculation of air concentrations include:

Selection of average soil concentrations for each soil study area, instead of the 95
percentile on the average commonly used in risk assessments. It is assumed that the
averages were calculated using % the detection limit for nondetects. Where all chemicals
measured in an area were non-detect, a zero value was used.

Emissions from each of the 24 area sources are evenly spread over the whole area source.
This might underestimate the concentrations for short term averaging periods, when the
construction activities are possibly confined to a small area within a large modeled area
source near the Railyards boundary.

The chemical concentrations in soil were measured during the 1998 remedial
investigation. These concentrations are likely to be lower due to the soil remediations
that have been performed since then.

Unmitigated dust emissions provided by EIP/PBS&J were used to estimate the emissions
of potentially contaminated soils. Actual concentrations and health risks will be lower as
a result of mitigation.

Although VOCs could be emitted by volatilization during construction activities, it was
assumed that the differences in emissions during construction activities and for the ‘no
project alternative’ would be minimal.

There are no soil chemical concentrations listed for the Sacramento Station Study Area.
Accordingly, contaminant concentrations for this area are assumed to be zero.
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e URBEMIS 2002, rather than the most recent version of URBEMIS was used to estimate
tailpipe exhaust concentrations. URBEMIS 2002 does not take into account new
developments in restrictions on diesel equipment. As a result, the risks from DPM may
be overestimated. In addition, no consideration of the new Off-road Diesel Vehicle
Regulation recently promulgated by the California Air Resources Board. This regulation
will further reduced DPM emissions from fleets of off-road vehicles and result in a
further reduction in DPM emissions over what was assumed in this document. However,
ENVIRON did not consider DPM emissions from on-road vehicles in this assessment, as
the DPM emissions from those vehicles are much lower than off-road vehicles, and most
emissions from those vehicles will take place off-site.

e Only the inhalation pathway was assessed. Therefore, risks from other pathways that
may exist as a result of particulate deposition was not considered. As a result, risks may
be higher than estimated here.

e The boundary receptors were placed around the entire boundary of the redevelopment
area. Risks to populations that may move into the redevelopment area during the
redevelopment process were not considered.
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40 ESTIMATED CANCER RISKS AND NONCANCER HAZARD
INDICES

4.1 METHODOLOGY

The methodology used to derive the cancer risks and noncancer Hls is based on guidance
provided by the California Environmental Protection Agency (CalEPA) and USEPA. For
carcinogenic effects, the relationship is given by the following equation:

Risk = | * CSF

Where:

Risk

Cancer Risk; the incremental probability of an individual
developing cancer as a result of exposure to a particular cumulative
dose of a potential carcinogen (unitless)

I = Intake of a chemical (milligrams [mg] chemical/kilogram [Kg]
body weight-day)

CSF = Cancer Slope Factor (mg chemical/kg body weight-day)™

The relationship for chronic noncarcinogenic effects is given by the following equation:

Where:

HQ = Hazard Quotient; an expression of the potential for
noncarcinogenic effects, which relates the allowable amount of a
chemical (RfD) to the estimated site-specific intake (unitless)

I = Intake of chemical (mg chemical/kg body weight-day)

RfD = Reference Dose; the toxicity value indicating the threshold amount
of chemical contacted below which no adverse health effects are
expected (mg chemical/kg body weight-day).
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The hazard index (HI) is the sum of more than one hazard quotient for multiple substances
and/or multiple exposure pathways. For this HHRA, only the inhalation pathway was evaluated.

The National Contingency Plan (NCP) (40 Code of Federal Regulations [CFR] 8300) is
commonly cited as the basis for target risk and hazard levels. According to the NCP, lifetime
incremental cancer risks posed by a site should not exceed one in a million (1 x 10°®) to one
hundred in a million (1 x 10™), and noncarcinogenic chemicals should not be present at levels
expected to cause adverse health effects (i.e., HI greater than one). As a risk management
policy, the CalEPA generally considers 1 x 10° to be a point of departure for purposes of making
risk management decisions, with most approved remediation achieving incremental risk levels of
10 in one million (1 x 10) or lower. The typical threshold of significance for impacts from
stationary sources (i.e., factories, or other fixed sources of contaminants) for HHRAs used to
support Environmental Impact Reports (EIRS) is 10 in a million. This threshold is the same
threshold used for most air quality permitting evaluations and is the threshold for warnings under
California’s Proposition 65.

4.2 EXPOSURE ASSUMPTIONS AND TOXICITY VALUES

For both equations, the chemical intake or I is calculated as follows:

Ca*IR*EF*ED

BW * AT
Where:
Ca = Concentration in air (milligrams per cubic meter or mg/m?)
IR = Inhalation Rate (cubic meters per day or m*/day)
EF = Exposure Frequency (days)
ED = Exposure Duration (years)
BW = Body Weight (kilograms or kg)
AT = Averaging Time (days)

The exposure assumptions used in the calculation of the cancer risk and chronic noncancer HI’s
are summarized in Table 2. All boundary receptors were evaluated for potential residential land
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use. This is a conservative measure as some boundary areas will be used for commercial
purposes.

The majority of the demolition and grading takes place in the first year of each construction
phase. For chronic noncarcinogenic effects, it is assumed that the adult and child resident are
exposed to the estimated maximum annual emissions for each chemical. That is to say, the
concentrations used to estimate the chronic noncancer effects are based on the highest year of
PM emissions, average chemical concentrations for each site, and the most conservative year of
modeling. For carcinogenic effects, an age-adjusted intake factor was calculated which takes
into account the differences in route-specific intake rates, body weights, and exposure duration
for children and adults. The 20-year construction duration (or potential exposure period) is a
composite of exposure assumptions for six years as a child and 16 years as an adult. Regulatory
guidance recommends this age-adjusted approach.

The hierarchy of sources for toxicity values used is consistent with the CalEPA guidance
outlined in the Preliminary Endangerment Assessment Guidance Manual (CalEPA, January
1994). However, where more recently updated values are available they are given higher
priority. The toxicity criteria used in this evaluation are presented in Table 3. This table
includes the CalEPA acute reference exposure levels (RELSs) which were compared to the
maximum hourly concentrations to determine the acute HIs. This was the only source of
toxicological information used to estimate acute Hls.

The values published by CalEPA for DPM were used for both the carcinogenic and non-
carcinogenic toxicity. The CalEPA toxicity value for diesel exhaust is not without controversy.
The USEPA, relying in part on an expert panel report by the Health Effects Institute (HEI),
ultimately reached a different conclusion than CalEPA and decided not to pursue a unit risk
factor for diesel exhaust emissions as it considered the available data too uncertain. Consistent
with the findings of CalEPA, other health agencies and scientific bodies have concluded that
diesel exhaust is a probable human carcinogen. However, with the exception of the World
Health Organization (WHO), these agencies have concluded that there is insufficient information
from which to determine a quantitative dose-response relationship and thus to derive a unit risk
factor.

4.3 RESULTS

The estimated cancer risks and noncancer hazard indices for the maximum boundary receptors
are shown in Table 4. For dust emissions, the maximum estimated cancer risk at a boundary
receptor, assuming residential land use is 1.4 x 10 and the maximum chronic HI is 0.07. These
levels are well below agency target risk levels. The maximum acute HI is estimated to be 1.2.
When mitigation is considered, this value will likely be below the target level of 1. For DPM,
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the estimated cancer risk at the maximum boundary receptor, assuming residential land use is 2.2
x 10°°; with an HI of 0.16.
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5.0 CONCLUSIONS

In this HHRA, potential health risks to surrounding businesses were assessed for both soil and
DPM fugitive emissions from construction activities. Chemicals present in site soils may be
released into air during demolition and site grading of the redevelopment project. For dust
emissions, the maximum estimated cancer risk at a boundary receptor, assuming residential land
use is 1.4 x 10® and the maximum chronic HI is 0.07. These levels are well below agency target
risk levels. The maximum acute HI is estimated to be 1.2. When mitigation is considered, this
value will likely be below the target level of 1.

Diesel construction equipment exhaust contains DPM. DPM emissions were evaluated during
demolition, grading and construction. For DPM, the estimated cancer risk at the maximum
boundary receptor, assuming residential land use is 2.2 x 10; with an HI of 0.16. As presented,
the risks from DPM are slightly higher than 10 in a million. It is likely that mitigation of
construction equipment, including the addition of diesel particulate filters, reduction in idling of
equipment and the use of newer construction equipment will results in risks lower than 10 in a
million.
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Table 1: Summary of Soil Fugitives and DPM Emissions

Sacramento Railyards Redevelopment

Sacramento, CA

20-yr Avg Annual Emissions (g/s) Max Annual Emissions (g/s) Max Hourly Emissions (g/s) Soil Remediation Study Area
Construction Phase Area (m2) Modeled Emissions
Area ID (9/s/m2) Northern Central Lagoon Soil
Dust PM,, DPM Dust PM,, DPM Dust PM,, DPM Shops Central Shops Corridor Car Shop Nine| Area
1AA 1A 5.18E+04 1.93E-05 1.48E-03 3.19E-04 2.96E-02 3.61E-03 1.26E+00 6.34E-02 * *
1AB 1A 3.45E+04 2.90E-05 9.85E-04 2.13E-04 1.97E-02 2.40E-03 1.26E+00 6.34E-02 *
1AC 1A 2.77E+03 3.61E-04 7.90E-05 1.71E-05 1.58E-03 1.93E-04 1.26E+00 6.34E-02 *
1AD 1A 3.03E+04 3.30E-05 8.65E-04 1.87E-04 1.73E-02 2.11E-03 1.26E+00 6.34E-02 *
1AE 1A 2.53E+04 3.96E-05 7.21E-04 1.56E-04 1.44E-02 1.76E-03 1.26E+00 6.34E-02
1BA 1B 2.40E+05 4.16E-06 3.21E-03 9.12E-04 6.42E-02 9.25E-03 1.26E+00 7.33E-02 * * *
1BB 1B 2.24E+04 4.47E-05 2.99E-04 8.49E-05 5.98E-03 8.61E-04 1.26E+00 7.33E-02 *
1BC 1B 6.95E+03 1.44E-04 9.30E-05 2.64E-05 1.86E-03 2.68E-04 1.26E+00 7.33E-02 * *
1BD 1B 7.32E+03 1.37E-04 9.79E-05 2.78E-05 1.96E-03 2.82E-04 1.26E+00 7.33E-02 *
1BE 1B 3.01E+03 3.32E-04 4.03E-05 1.15E-05 8.06E-04 1.16E-04 1.26E+00 7.33E-02 *
1BF 1B 4.12E+03 2.43E-04 5.51E-05 1.57E-05 1.10E-03 1.59E-04 1.26E+00 7.33E-02 *
2A 2 4.42E+04 2.26E-05 1.36E-03 8.43E-04 2.71E-02 3.91E-03 1.26E+00 6.11E-02 *
2B 2 2.45E+04 4.07E-05 7.53E-04 4.68E-04 1.51E-02 2.17E-03 1.26E+00 6.11E-02 *
2C 2 1.29E+04 7.77E-05 3.95E-04 2.46E-04 7.90E-03 1.14E-03 1.26E+00 6.11E-02 * *
2D 2 7.93E+03 1.26E-04 2.43E-04 1.51E-04 4.87E-03 7.01E-04 1.26E+00 6.11E-02
2E 2 7.76E+03 1.29E-04 2.38E-04 1.48E-04 4.76E-03 6.86E-04 1.26E+00 6.11E-02
2F 2 2.64E+04 3.79E-05 8.10E-04 5.03E-04 1.62E-02 2.33E-03 1.26E+00 6.11E-02
3A 3 4.07E+04 2.46E-05 6.19E-04 3.87E-04 1.24E-02 1.78E-03 1.26E+00 6.11E-02 *
3B 3 9.84E+04 1.02E-05 1.50E-03 9.37E-04 3.00E-02 4.32E-03 1.26E+00 6.11E-02 * * *
3C 3 2.25E+04 4.45E-05 3.42E-04 2.14E-04 6.84E-03 9.85E-04 1.26E+00 6.11E-02 * *
3D 3 2.06E+04 4.86E-05 3.14E-04 1.96E-04 6.27E-03 9.03E-04 1.26E+00 6.11E-02 * *
3E 3 6.23E+04 1.61E-05 9.49E-04 5.93E-04 1.90E-02 2.73E-03 1.26E+00 6.11E-02
3F 3 4.87E+03 2.05E-04 7.42E-05 4.64E-05 1.48E-03 2.14E-04 1.26E+00 6.11E-02 * *
4 4 1.58E+05 6.33E-06 3.80E-03 2.76E-03 7.59E-02 1.04E-02 1.26E+00 5.75E-02 * *
g =grams
m2 = square meter
s = seconds

DPM = Diesel Particulate Matter
PMy, = Total Respirable Particulate Matter
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Table 2: Exposure Assumptions - Residential Land Use

Sacramento Railyards Redevelopment

Sacramento, CA

Parameter Symbol Resident
Adult | child
Inhalation of Vapors and Particulates
Inhalation Rate (m°/day) IR gay 20 10
Exposure Time (hours/day) ET 24 24
Exposure Frequency (days/year) EF 350 350
Exposure Duration (years) - demolition/grading ED 1 1
Exposure Duration (years) - Age-Adjusted EDage-aqj 14 6
Body Weight (kg) BW 70 15
Averaging Time for Carcinogens (days) AT, 25,550 25,550
Averaging Time (chronic) for Noncarcinogens (days) ATne 365 365

kg = kilogram
m® = cubic meter
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Table 4: Toxicity Values
Sacramento Railyards Redevelopment
Sacramento, CA

Chemicals Inhalation Inhalation Inhalation Inhalation Inhalation
Slope Factor Unit Risk Chronic REL RfD Acute REL
(mg/kg-day)-1 (ug/m3)-1 (ug/m3) (mg/kg-day) (ug/m3) b
Diesel Particulate Matter (DPM) 1.10E+00 Cal EPA 2007 3.00E-04 5 1.43E-03 Cal EPA 2005a
Metals
Silver 0.01 2.86E-06 NCEA
Arsenic 1.20E+01 Cal EPA 2007 3.30E-03 0.03 8.57E-06 Cal EPA 2005a 1.90E-01
Barium 1.40E-04 HEAST
Beryllium 8.40E+00 Cal EPA 2007 2.40E-03 0.007 2.00E-06 Cal EPA 2005a -
Cadmium 1.50E+01 Cal EPA 2007 4.20E-03 0.02 5.71E-06 Cal EPA 2005a
Cobalt 9.80E+00 PPRTV - - 5.70E-06 NCEA -
Triavalent Chromium
Hexavalent Chromium 5.10E+02 Cal EPA 2007 1.50E-01 0.2 5.71E-05 Cal EPA 2005a -
Copper 1.00E+02
Mercury - - 0.09 2.57E-05 Cal EPA 2005a 1.80E+00
Molybdenum
Nickel 9.10E-01 Cal EPA 2007 2.60E-04 0.05 1.43E-05 Cal EPA 2005a 6.00E+00
Lead 4.20E-02 Cal EPA 2007 1.20E-05
Antimony
Selenium 20 5.71E-03 Cal EPA 2005a
Tin
Thallium
Vanadium
Zinc
Cyanide
Polychlorinated Biphenyls
Aroclor 1248 2.00E+00 Cal EPA 2007 5.70E-04 - - -
Aroclor 1254 2.00E+00 Cal EPA 2007 5.70E-04 2.00E-05 Cal EPA 2005a, a
Aroclor 1260 2.00E+00 Cal EPA 2007 5.70E-04 - - -
Semi-volatile Organic Compounds
Acenaphthylene
Benzo(a)anthracene 3.90E-01 Cal EPA 2007 1.10E-04
Benzo(a)pyrene 3.90E+00 Cal EPA 2007 1.10E-03
Benzo(b)fluoranthene 3.90E-01 Cal EPA 2007 1.10E-04
Benzo(g,h,i)perylene
Benzo(k)fluoranthene 3.90E-01 Cal EPA 2007 1.10E-04
Benzyl butyl phthalate 2.00E-01
Benzoic acid 4.00E+00
Carbazole 2.00E-02 HEAST
Chrysene 3.90E-02 Cal EPA 2007 1.10E-05
Dibenzo(a,h)anthracene 4.10E+00 Cal EPA 2007 1.20E-03
Dibenzofuran 2.00E-03
Diethylphthalate 8.00E-01 Cal EPA 2005a, a
2,4-Dimethylphenol 2.00E-02
Di-n-butylphthalate 1.00E-01 a
Di-n-octylphthalate 4.00E-02 alpprtv
Indeno(1,2,3-cd)pyrene 3.90E-01 Cal EPA 2007 1.10E-04
Isophorone 0.00095 IRIS, a 2000 5.71E-01
2-Methyl-4,6-dinitrophenol 1.00E-04 Reg 9, a
2-Methylnaphthalene 4.00E-03 IRIS, a
2-Methylphenol 5.00E-02 Cal EPA 2005a, a
4-Methylphenol 5.00E-02 Cal EPA 2005a, a
N-Nitrosodiphenylamine 9.00E-03 Cal EPA 2007 2.60E-06 2.00E-02 Cal EPA 2005a, a
Phenanthrene
Pentachlorophenol 0.018 Cal EPA 2007 4.60E-06 3.00E-02 RIS, a
Phenol 200 5.71E-02 Cal EPA 2005a 5.80E+03
bis(2-Ethylhexyl)phthalate 8.40E-03 Cal EPA 2007 2.40E-06 === 2.00E-02 Cal EPA 2005a, a -
Total Petroleum Hydrocarbons
- all compounds [ | [ [ | 1.43E-02 [ CalEPA2005b |

ug/m® = micrograms per cubic meter
mg/kg-day = milligrams per kilogram-day

Cal EPA = California Environmental Protection Agency

DTSC = Department of Toxic Substances Control

HEAST = Health Effects Assessment Summary Tables (USEPA 1997)
IRIS = Integrated Risk Information System (USEPA 2007)

NCEA = National Center for Environmental Assessment (USEPA 2004)
PPRTV = Provisional Peer Reviewed Toxcicity Values (USEPA 2004)

a = oral reference dose used for inhalation; assumes route-to-route extrapolation
b = acute RELs from CalEPA 2000.

Sources:
California Environmental Protection Agency (CalEPA). 2000. Acute Reference Exposure Levels (RELs), Averaging Times, and Toxicologic Endpoints. May.
California Environmental Protection Agency (CalEPA). 2005a. All Chronic Reference Exposure Levels Adopted by Office of Environmental Health
Hazard Assessment (OEHHA) . February.
California Environmental Protection Agency (CalEPA). 2005b. Cal/EPA's Proposed Methology for Evaluating TPH. August. (Most
conservative inhalation reference dose was used to screen all TPH compounds.)
California Environmental Protection Agency (CalEPA). 2007. Toxicity Criteria Database Cancer Slope Factors, Adopted by Office of Environmental Health
Hazard Assessment. June.

United States Environmental Protection Agency (USEPA). 1997. Health Effects Assessment Summary Tables (HEAST). FY 1997 Update. EPA 540-R-97-036.

Office of Solid Waste and Emergency Response. Washington, D.C. July.
United States Environmental Protection Agency (USEPA). 2004. USEPA Region 9 Preliminary Remediation Goals (PRGs) 2004. San Francisco, CA. October.
United States Environmental Protection Agency (USEPA). 2007. Integrated Risk Information System (IRIS) . Online database Maintained by the USEPA.
Cincinnati, OH. Accessed June 2005.
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Table 4: Estimated Cancer Risks and Noncancer Hazard Indices at the Maximum Boundary Receptor

Sacramento Railyards Redevelopment

Sacramento, CA

Sources HealthParameter UTMx UTMy Value
Fugitive Dust Cancer Risk 630615 4272332.5 1.40E-08]
Fugitive Dust Chronic Hl 630615 4272332.5 6.74E-02
Fugitive Dust Acute HI 631859.1875 4272006.5 2.30E-01]
DPM Cancer Risk 631715.6875 4272163.5 2.22E-05
DPM Chronic HI 630615 42723325 1.58E-01
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