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APPENDIX A-1

URBEMIS2007 Output — Operational Worker
Trips

Prepared by Impact Sciences, Inc.
August 2008
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APPENDIX A-2

URBEMIS2007 Output — Operational Emissions
under Current Zoning

Prepared by Impact Sciences, Inc.
August 2008
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ENVIRON

WWWw.environcorp.com

March 25, 2008

Ms. Emily Keller

Senior Scientist, Wetlands and Wildlife Biologist
PBS&J

1200 Second Street

Sacramento, CA 95814

RE: Health Risk Screening Analysis - Proposed Sacramento Natural Gas Storage
Project, Florin Gas Field Facility

Dear Ms. Keller:

At the request of PBS&J, ENVIRON International Corporation (ENVIRON) performed an
ambient air quality health risk screening analysis (HRSA) of the toxic air contaminant
(TAC) emissions from a glycol dehydration unit associated with the Sacramento Natural
Gas Storage Project at the Florin Gas Field (the “Project”) in Sacramento, California (the
“Site”). Our analysis indicates that the proposed operations of the Project are not
expected to have a significant human health risk impact as defined under Sacramento
Metropolitan Air Quality Management District (SMAQMD) California Environmental Quality
Act (CEQA) Guidelines.

Process

ENVIRON performed this HRSA using information obtained from PBS&J. This HRSA
reflects the fact that we utilized conservative methodologies for:

1) the estimation of TAC emissions,
2) the calculation of screening-level airborne TAC concentrations at offsite receptors, and
3) the estimation of cancer risks and non-cancer hazards at these receptors.

Potential incremental health effects resulting from exposure to projected emissions of TAC
associated with the Project were evaluated for hypothetical offsite workers and offsite
residential receptors nearby the Site boundary. Two sensitive offsite receptors
representing Still Water's Academy and Elder Creek Elementary were also considered.
ENVIRON evaluated potential exposures to TAC emission at these locations using
conservative (i.e., health protective) exposure parameters consistent with the California
Environmental Protection Agency (Cal/EPA) Office of Environmental Health Hazard
Assessment (OEHHA) risk screening guidance.*

Using an established emission estimation model developed by the Gas Research Institute
(GRI) for use in regulatory permitting projects (GRI-GLYCalc 4.0), ENVIRON estimated

! california Environmental Protection Agency (Cal/EPA). 2003. The Air Toxics Hot Spots Program
Guidance Manual for Preparation of Health Risk Assessments. Office of Environmental Health Hazard
Assessment. August.

Marketplace Tower, 6001 Shellmound Street, Suite 700, Emeryville, CA 94608  Tel: 510. 655.7400 Fax: 510.655.9517
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TAC emissions for the glycol dehydration unit. Parameters used for GRI-GLY Calc and
emission estimates are shown in Table 1. GRI-GLYCalc estimates emissions of the BTEX
compounds (i.e., benzene, toluene, ethyl benzene and xylenes) and n-hexane, all of which
are considered TACs under OEHHA guidance.?

Consistent with SMAQMD-approved practices, TAC concentrations for estimated
emissions at receptor locations were conservatively estimated using the United States
Environmental Protection Agency (USEPA) air dispersion model SCREENS3, which
represents worst-case scenario meteorological conditions. Parameters used in SCREENS3
modeling are shown in Table 2 and estimated one-hour maximum and annual average
concentrations for BTEX and n-hexane are presented in Table 3. One-hour maximum
concentrations estimated using SCREEN3 were converted to annual average
concentrations using a conservative conversion factor of 0.1, per OEHHA guidance.?

Quantitative estimates of cancer risks and non-cancer health effects associated with
potential offsite residential, offsite worker and offsite child exposure at nearby schools to
TACs from the Project were then calculated based on the screening air dispersion
modeling results. Exposure assumptions used in this analysis are presented in Table 4
and toxicity values are presented in Table 5. GRI-GLYCalc only estimates BTEX
emissions as a composite, therefore all BTEX was assumed to be benzene as it has the
highest toxicity of all BTEX compounds. This is a conservative assumption as BTEX
emissions represent a mixture of compounds that have a composite toxicity lower than
benzene.

As part of this HRSA, the estimated human health risks were compared to the thresholds
for significance for TACs in the SMAQMD CEQA Guidelines for a maximally exposed
individual (MEI). These results are shown in Table 6. The SMAQMD CEQA Guidelines
thresholds correspond to the TAC concentration that would not pose an unacceptable
health risk to offsite populations. According to the SMAQMD CEQA Guidelines, the
threshold for significance for TACs is a cancer risk greater than ten in one million (1 x 10®)
and a non-cancer hazard index (HI) of greater than one for the MEL.*

Findings

The results of our analysis indicate that the estimated incremental cancer risks and non-
cancer Hils for the offsite workers and offsite residents in the vicinity of Project and the
offsite children at nearby schools are below the SMAQMD CEQA thresholds (i.e. an
estimated cancer risk of less than ten in one million and an HI less than one), as
summarized in Table 6. Thus, based on the results of this HRSA, the Project should not
have a significant adverse impact on human health according to SMAQMD CEQA
Guidelines.

2 |bid.
3 Ibid.

* Sacramento Metropolitan Air Quality Management District (SMAQMD). 2004. Guide to Air Quality
Assessment in Sacramento County. July.
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To provide perspective for the results of a HRSA, OEHHA indicates that the estimated
cancer risks can be “compared to the overall risk of cancer in the general U.S. population”
or “to the risk posed by all harmful chemicals in a particular medium, such as air. The
cancer risk from breathing current levels of pollutants in California’s ambient air over a 70-
year lifetime is estimated to be 760 in one million.” Furthermore, the California
Department of Health Services (DHS) reports that two in five Californians will be
diagnosed with cancer during their lifetime, corresponding to a background cancer risk of
400,000 in one million.®

The many conservative assumptions that have been used in this screening assessment
regarding the identification of truck traffic routes and associated emissions, estimation of
ambient air concentrations, and exposure assumptions likely lead to an overestimate of
potential risks, the magnitude of which could likely be substantial. The USEPA explains
the effect of using conservative parameters in regulatory risk assessments as follows: ’

“These values are upper-bound estimates of excess cancer risk potentially
arising from lifetime exposure to the chemical in question. A number of
assumptions have been made in the derivation of these values, many of
which are likely to overestimate exposure and toxicity. The actual
incidence of cancer is likely to be lower than these estimates and may be
zero.”

Closing

Thank you for the opportunity to complete this assignment. If you have any questions
about our analysis or need further information, please feel free to contact Liz Miesner at
415.796.1938 or emiesner@environcorp.com or Michael Keinath at 510.420.2539 or
mkeinath@environcorp.com.

Sincerely, .
) %’ }é"hv\.
chael Keinath, P.E. Elizabeth A. Miesner, M.S.
Manager Principal

® Office of Environmental Health Hazard Assessment (OEHHA) 2001. A Guide to Health Risk Assessment.
California Environmental Protection Agency.

6 california Department of Health Services (DHS), California Cancer Registry. 2006. Available at
http://www.dhs.ca.gov/cdic.

" USEPA. 1989. Risk Assessment Guidance for Superfund: Volume 1- Human Health Evaluation Manual
(Part A). Interim Final. Washington, D.C. December.
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Attachments:
Table 1. GRI-Glycalc 4.0 Inputs and Outputs
Table 2: SCREEN3 Modeling Parameters
Table 3: Summary of Receptor Concentrations

Table 4: OEHHA-Recommended Exposure Parameters for Evaluating Cancer Risk for
Resident, Worker, and Child Receptors

Table 5: Inhalation Carcinogenic and Non-Carcinogenic Toxicity Values for Benzene
and n-Hexane

Table 6: Summary of Carcinogenic Risks and Non-Cancer Hazard Indices



Table 1

GRI-Glycalc 4.0 Inputs and Outputs
SNGS Florin Facility

Sacramento, CA

Inputs Units Value
Annual Hours of Operation hours 3075.0
\Wet gas temperature degrees F 97.00
\Wet gas pressure psig 250.00
\Wet Gas Water Content Saturated
Composition of the wet gas
Methane volume % 99.97%
n-Hexane volume % 0.03%
BTEX volume % <0.01%
Dry Gas Flow Rate? MMSCF / day 225-314
Dry Gas Water Content Ibs H,O / MMSCF 7.0
Lean Glycol Type: TEG
Lean Glycol Water Content: weight % H,0O 1.0%
Lean Glycol Recirculation Ratio: gallons/lb H20 3.0

Glycol Pump Type

Electric/Pneumatic

Flash Tank Control®

Vented to atmosphere

[IF1ash Tank Temperature: degrees F 200.0
Flash Tank Pressure: psig 75.0
Output
Annual BTEX Emissions Ibs/yr 976
(at Average Dry Gas Flow Rate)

Maximum Hourly BTEX Emissions Ibs/hr 0.44
(at Maximum Dry Gas Flow Rate)

Annual n-Hexane Emissions

(at Average Dry Gas Flow Rate) Ibslyr 9,614

Notes:

1. Client data specified BTEX concentrations <1 ppm. To be conservative,

ENVIRON assumed a concentration of 1 ppm of BTEX.
2. The average flow rate is 225 MMSCF/day; the maximum flow rate is 314

MMSCF/day.

3. Assumed to be conservative.

Abbreviations:

BTEX - benzene, toluene, ethyl benzene, xylenes

F - Fahrenheit
hr - hour
Ib(s) - pound(s)

MMSCF - million standard cubic feet

ppm - parts per million
TEG - triethylene glycol
yr - year

% - percent

Source:
Inputs provided by client.

ENVIRON



Table 2

SCREENS3 Modeling Parameters

SNGS Florin Facility

Sacramento, CA

Parameter Units Value
BTEX Emission Rate (1-hr maximum) * g/s 0.056
BTEX Emission Rate (annual) ? gls 0.014
n-Hexane Emission Rate (annual) ? gls 0.14
Stack Height m 6.1
Stack Diameter m 0.356
Exit Velocity m/s 491
Exit Temperature K 644
Air Temperature K 293

Notes:

1. 1-hour maximum emission rate = hourly emissions (Ibs/hr)*453.59 g/Ib / (3600 s/hr)
2. Annual emission rate = annual emissions (Ibs/yr)*453.59 g/lb / (8760 hr/yr * 3600 s/hr)

Abbreviations:

BTEX - benzene, toluene, ethyl benzene, xylenes
g-gram

hr - hour

K - Kelvin

Ib - pound

m - meter

s - second

yr - year

ENVIRON
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APPENDIX A-4
Odor Analysis

Prepared by Impact Sciences, Inc.
August 2008
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APPENDIX A-5

Greenhouse Gas Emissions—Construction

Prepared by Dudek
August 2008
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Adjustment of Estimated Construction Emissions
to Account for Other GHG Emissions
from Construction Worker Vehicle Trips

Data
Emission Source Source Project Construction Emissions
Worker Trips 1 392 tons CO,
2 413 tons CO,E
Project Total 1 979 tons CO,
Diesel Equipment and Vehicles calc 587 tons CO,
Adjusted Total calc 1,000 tons CO,E
calc 907 metric tons CO,E

Notes:

1. tons of CO, from SNGS, Supplemental PEA (2007).

2. US EPA, Office of Transportation and Air Quality, Greenhouse Gas Emissions from a
Typical Passenger Vehicle (EPA420-F-05-004), (2005) 4
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APPENDIX A-6

Greenhouse Gas Emissions—Operational

Prepared by Dudek and Impact Sciences, Inc.
August 2008
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Sacramento Natural Gas Storage
Greenhouse Gas Emissions from Glycol Reboiler

Heat Input Rating 3.0 MMBtu/hr
Operating Hours 3,075 hr/yr
CO, CH, N,O

Emission Factor kg/MMBtu 53.06 0.0059 0.0001
Global Warming Potential 1 21 310
Greenhouse Gas Emissions metric ton/yr 491

tons/yr 541
Source:

Operating Hours: Environ, Health Risk Assessment Screening Analysis - Proposed

SNGS Project, 3/25/08.
Emission Factors for Natural Gas Combustion: CCAR, General Reporting Protocol, 2008.

Impact Sciences, Inc. August 2008
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