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Section 1
Introduction

1.1 Background

Hoag Hospital is an existing facility located at One Hoag Drive in the City of Newport
Beach. The approximately 38-acre site is generally bounded by Hospital Road to the
north, West Coast Highway to the south, Newport Boulevard to the east, and
residential development and Superior Avenue to the west. Sunset View Park is a
linear/consolidated park that extends along much of the northern boundary of the
Lower Campus and separates the hospital from the Villa Balboa and Seafaire
condominiums. A site drawing and aerial map are attached in Appendices A and B,
respectively.

The hospital cogeneration plant is located at the west end of the Lower Campus of
Hoag Hospital property. It has three (3) currently permitted internal combustion
engines (ICE) fueled by natural gas, one boiler (1) fueled by natural gas, and one (1)
standby ICE fueled by diesel. Air quality Permits To Construct were obtained in 2003
from the South Coast Air Quality Management District (SCAQMD) for these existing
units. In addition to the new cogeneration plant, there is also an existing utility plant
located in the northwest corner of the Upper Campus which has five (5) diesel engine
gensets, four (4) natural gas fueled boilers, and two (2) natural gas fueled heater/
chillers. The cogeneration plant has been designed to accommodate three (3) future
cogeneration natural gas ICEs to meet anticipated power and heating demand in the
future. Although not specifically known, this future demand date is expected to be
after 2010. Relative to the cogeneration plant, the nearest commercial area is to the
southwest approximately 500 feet away. The nearest K-12 school, Newport Heights
Elementary School, is approximately 0.6 miles to the northeast of the facility. Three
nursing homes are appromately 750 feet to the north of the facility. Residential
locations are very close to both plants; specifically north of the cogeneration plant and
west of the utility plant.

This technical report was developed to address health risk impacts associated with
the three future cogeneration ICEs, as part of the Supplemental Environmental Impact
Report (EIR) that has been prepared for Hoag Hospital. The health risk assessment
was conducted following the Tier 4 Detailed Risk Assessment methods in South Coast
Air Quality Management District’'s (SCAQMD’s) Risk Assessment Procedures
document!. As specified in those procedures, the California Air Resources Board's
(ARB'’s) Hotspots Analysis and Report Program (HARP) model was used to calculate
incremental and cumulative risks.

"' SCAQMD “Risk Assessment Procedures for Rule 1401 and 212, Version 7.0,” July 1, 2005.
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Section 1
Section Title

1.2 Significance Thresholds

For this analysis, the project is assumed to be the installation and operation of the
three future cogeneration ICEs. Therefore, the health risk assessment has been

conducted in such a way that results are comparable to the following significance
thresholds.

* Incremental project health risks associated with operation of the three future
ICEs are compared to SCAQMD'’s California Environmental Quality Act
(CEQA) thresholds?:

O 10 per million cancer risk threshold?
0 Chronic non-cancer hazard index (HI) >=1.0
O AcuteHI>=1.0

* Cumulative hospital cogeneration and utility plant health risks are compared
to SCAQMD Rule 1402 limits for facility-wide toxic air contaminant (TAC)
emissions#:

O 25 per million cancer risk threshold
0 Chronic non-cancer HI >=3.0
O Acute HI>=3.0

2 SCAQMD Air Quality Significance Thresholds, available at http://www.agmd.gov/ceqa/hdbk.html .

3 “Per million” means per million persons exposed to the toxic air contaminants being analyzed.

* SCAQMD Rule 1402 “Control of Toxic Air Contaminants from Existing Sources,” Amended March 4,
2005.

CDM 12
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Section 2
Equipment and Process Descriptions

The Lower Campus cogeneration plant has three existing ICEs fueled only by natural
gas, one boiler fueled only by natural gas, and one standby ICE fueled only by diesel.
There are also three future ICEs identical to the existing ones to be installed at much
later date. The existing Upper Campus utility plant has five diesel generator sets, four
natural gas boilers and two natural gas heater/chillers. The equipment descriptions

are presented in the following Tables 2-1 through 2-4, and the manufacturer data

sheets are attached in Appendix C.
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Table 2-1
List of TAC Emitting Equipment in Hoag Hospital Cogeneration and Utility Plants
New/Existing Location Equipment Type Fuel Type No.
Proposed Cogeneration Plan | Internal Combustion Engine (ICE) Natural Gas 3
Project (New)
Existing Cogeneration Plant | Internal Combustion Engine (ICE) Natural Gas 3
Boiler Natural Gas 1
Standby ICE Diesel 1
Utility Plant Standby ICE Diesel 5
Boiler Natural Gas 4
Heater/Chiller Natural Gas 2
Total Equipment 19
Source: CDM 2007.
Table 2-2
Natural Gas Cogeneration ICE Parameters (per unit)
Parameter Value
Manufacturer WAUKESHA
Engine Size 2080 BHP
Stack Height (Above ground) 46 ft
Stack Diameter 18in
Exhaust Flowrate 5374 acfm
Exhaust Temperature 400 F
Fuel Consumption Rate 17640 cfh (natural gas)
Operation Schedule 24 hr/day, 365 days/yr
Source: CDM 2007.
2-1
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Section 2

Equipment and Process Descriptions

Table 2-3
Natural Gas Boiler Parameters (SCAQMD permit application data)
Parameter Value
Boiler Size 16 MMBtu/Hr
Stack Height (Above ground) | 46/40ft ™
Stack Diameter 26/12in @
Exhaust Flowrate 3719 acfm

Exhaust Temperature

200 F (assumed)

Fuel Consumption Rate

16000 cfh (natural gas)

Operation Schedule

24 hr/day, 365 days/yr

Source: CDM 2007.

[1] The boiler release height and diameter were measured at 46-ft and 26-in from
available Cogen Plant drawing, and estimated at 40-ft and 12-in for boilers at
Central Utility Plant from site walk.

Table 2-4
Existing Cogeneration Plant Diesel Standby ICE
Parameter Value
Manufacturer Caterpiller
Engine Size 400 ekW
Stack Height (Above ground) 12 ft
Stack Diameter 121in
Exhaust Flowrate 3333.7 acfm
Exhaust Temperature 872 F
Fuel Consumption Rate 109.9 L/hr (diesel)
Operation Schedule Test — 52hr/yr, Maintenance — 10hr/yr,
Total 62 hriyr

Source: CDM 2007.

Table 2-5
Existing Utility Plant Diesel Standby ICE
Parameter Value
Manufacturer Caterpiller
Engine Size 2518 bhp
Stack Height (Above ground) 40 ft
Stack Diameter 18in
Exhaust Flowrate 15135.9 acfm
Exhaust Temperature 761.7 F
Fuel Consumption Rate 109.9 L/hr (diesel)
Operation Schedule Test — 52hr/yr, Maintenance — 10hr/yr,
Total 62 hri/yr

Source: CDM 2007.



Section 3
Emission Estimates

3.1 TACs Identification

CARB Speciation profiles can provide estimates of the chemical composition of VOC
and PM emissions from different processes.In this analysis, most TAC emissions from
natural gas fueled equipment were identified using the CARB source profiles and
OEHHA TAC:s table. Natural gas PAH emission factors were obtained from
SCAQMD and included in Appendix F. The following source profiles were
downloaded from the CARB source profile database, as presented in Table 3-2. In
each profile, a group of chemicals were given in terms of weight percentage based on
total organic gases (TOG), which were converted to mass percent of VOC in order to
use the permitted VOC emission rates by SCAQMD. The conversion was included in
Appendix D. For equipment fueled by diesel, the diesel particulate matter was
identified as the only carcinogenic TAC to represent diesel exhaust as recommended
by OEHHA guidelines.

Table 3-1
CARB Source Profiles
Source
Profile ID Process/Source Type Speciation from
719 ICE-reciprocating-natural gas TOG
3 External combustion boiler - natural gas TOG
818 Farm equipment - diesel - light & heavy TOG

R:\Hoag HHRA\HRA

Source: CDM 2007.

3.2 TAC Emission Estimates

The non-PAH TAC emissions from natural gas fueled equipment were calculated
using the TAC’s weight percentage multiplied by the source VOC emissions, which
were either the allowable emissions permitted by SCAQMD or manufacture test data.
The PAH emissions were calculated using the fuel consumptions and emission factors
from SCAQMD as attached in Appendix F. The detailed calculation worksheets were
attached in Appendix H. For each of the cogeneration ICEs, the VOC emissions were
calculated from the source testing data in SCAQMD permit document, i.e. 0.15g/bhp-
hr for VOC emission as shown in Appendix G. The emission results were presented in
Table 3-2a. The boiler VOC emission was calculated using the emission factor of 5.5
Ib/MMcf, which was submitted in the existing boiler permit application to SCAQMD.
The TAC emissions were summarized in Table 3-3a. The standby diesel engine
emissions were calculated using the diesel emission factors provided in the technical
data sheet from manufacturer, which are 0.11 g/bhp-hr and 0.062 g/bhp-hr
respectively for HC and PM. The results were presented in Table 3-4. In emission
calculations, it was assumed that there are no direct PM emissions from natural gas
combustion, thus only the diesel equipment generated PM emissions. In addition, the

3-1




Section 3
Emission Estimates

speciation factors of CARB profiles were based on TOG emission that should be
converted to VOC speciation profile because either source testing or manufacturer’s
spec data only provides the VOC or NMHC emissions.

The PAH is an important group of TACs in VOC emissions, but detailed speciation of
PAHs are not provided in CARB source profiles. The SCAQMD PAHs emission
factors were used to calculate annual and hourly PAH emissions. For the natural gas
ICEs, a control efficiency of 70 percent was assumed applicable to all PAHs, which
was reported as NMHC control efficiency in the source testing report provided by the
manufacturer. However, for the natural gas boiler, since there was not any control
efficiency for any kinds of organic gas emissions indicated in the permit documents,
the PAHSs emissions were calculated without any control efficiency applied. The PAH
emissions were summarized in Tables 3-2b and 3-3b, respectively, for the
cogeneration ICEs and the boiler. For the diesel standby ICE, the PAH emissions were
not calculated separately because diesel PM emission was assumed as the only TAC
causing cancer risks.

Table 3-2a
Non-PAH TAC Emission Estimates for Each Natural Gas ICE
Using CARB Source Profile No. 719

CHEMICAL NAME Speciation Each Engine
(excluding PAHS) CAS Fraction LBS/HR LBS/YR
{1i,23’f14;TTRIR|’ll\ﬁ/IEETTHHY\l(fBEENNZZEENNEE} 95636 3.9705E-04 2.7573E-04 2.415
ACETALDEHYDE 75070 1.1911E-03 8.2716E-04 7.246
BENZENE 71432 4.3673E-03 3.0329E-03 26.568
BUTYRALDEHYDE 123728 7.9406E-04 5.5143E-04 4.831
CYCLOHEXANE 110827 3.9705E-04 2.7573E-04 2.415
ETHYLBENZENE 100414 3.9705E-04 2.7573E-04 2.415
ETHYLENE 74851 2.5013E-02 1.7370E-02 152.162
FORMALDEHYDE 50000 3.2160E-02 2.2333E-02 195.637
ISOMERS OF XYLENE 1210 7.9406E-04 5.5143E-04 4.831
M-XYLENE 108383 3.9705E-04 2.7573E-04 2.415
N-HEXANE 110543 7.9406E-04 5.5143E-04 4.831
O-XYLENE 95476 3.9705E-04 2.7573E-04 2.415
PROPYLENE 115071 6.7098E-02 4.6596E-02 408.181
TOLUENE 108883 1.5881E-03 1.1029E-03 9.661

Source: CDM 2007.

3-2
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Table 3-2b
PAH Emission Estimates for Each Natural Gas ICE

Using SCAQMD Emission Factors

Section 3
Emission Estimates

SCAQMD EFs
TAC CAS (Ibs/MMcf) LBS/HRM LBS/YRM
PAHSs 1151 0.0004 2.12E-06 1.85E-02

Source: SCAQMD, http://www.agmd.gov/prdas/pdf/ COMBEM?2001.pdf.; CDM 2007.

[1] A 70 percent control efficiency applied to PAHs (assumed the same as for NMHC control from manufacturer’s

testing data)

Table 3-3a
Non-PAH TAC Emission Estimates for Natural Gas Boilers/Heaters

Using CARB Source Profile No. 3

CHEMICAL NAME Speciation

(excluding PAHSs) CAS Fraction LBS/HR LBS/YR
FORMALDEHYDE 50000 0.1660 1.4606E-02 127.948
BENZENE 71432 0.0830 7.3029E-03 63.974
TOLUENE 108883 0.0415 3.6515E-03 31.987
CYCLOHEXANE 110827 0.0207 1.8257E-03 15.993
HEXANE 110543 0.0207 1.8257E-03 15.993
Source: CDM 2007.

Table 3-3b

PAH Emissions for Natural Gas Boilers/Heaters Using SCAQMD Emission Factors
Source CAS EFs (Ibs/MMcf) LBS/HR LBS/YR
Cogeneration Plant Boiler 1151 0.0004 6.4E-06 5.61E-02
Utility Plant Boilers (each) 1151 0.0004 6.4E-06 5.62E-02
Utility Plant Heater/Chillers (each) 1151 0.0004 3.05E-06 2.67E-02

Source: CDM 2007.

3-3
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Table 3-4
TAC Emission Estimates for Diesel Standby ICE
Using CARB Source Profile No. 818 (TOG) and 116 (PM)1

Speciation WEIGHT %

CHEMICAL NAME CAS Fraction of TOG LBS/HR LBS/YR
FORMALDEHYDE 50000 0.1471 14.714 0.0191 1.1847
BENZENE 71432 0.0200 2.000998 0.0026 0.1611
METHYL ETHYL KETONE (MEK) (2-

BUTANONE) 78933 0.0148 1.476998 0.0019 0.1189
TOLUENE 108883 0.0147 1.473 0.0019 0.1186
M-XYLENE 108383 0.0061 0.611 0.0008 0.0492
O-XYLENE 95476 0.0034 0.335 0.0004 0.0270
P-XYLENE 106423 0.0010 0.095 0.0001 0.0076
STYRENE 100425 0.0006 0.058 0.0001 0.0047
METHYL ALCOHOL 67561 0.0003 0.03 0.00004 0.0024
VANADIUM 7440622 0.0055 0.55 0.0004 0.0250
Diesel PM 9901 7.320E-02 4.538

Source: CDM 2007.

[1] The speciated TACs were used for acute risk analysis only. For cancer risk, Diesel PM was the only TAC to represent the diesel
exhaust in the analysis as recommended in Risk Assessment Procedures to Evaluate Particulate Emissions From Diesel-Fueled
Engines, OEHHA Air Toxics Hot Spots Program Guidance Manual for Preparation of Health Risk Assessments.

CDM 3-4

R:\Hoag HHRA\HRA



R:\Hoag HHRA\HRA

Section 4
Health Risk Analysis by HARP Modeling

HARRP is software developed by CARB for HRA analysis under the OEHHA
Guideline for Air Toxics Hot Spots Program. It basically comprises of three modules,
i.e. emission inventory, dispersion modeling, and risk analysis. The emission
inventory was developed by entering the emission estimates from the previous
section. The dispersion modeling module needs the input of all source information,
such as stack locations, heights, diameters, exhaust temperatures, flowrates, and
dimensions of any on-site buildings close to any stacks, as well as receptor locations
and terrain elevations. The output will be the ground concentrations of TACs at each
receptor. The risk module will combine the emission rates and dispersion results to
determine health risks for each receptor. The following sections will discuss in details
to set up dispersion modeling inputs, and risk analysis using HARP Version 1.3.

4.1 Dispersion Module Setup

Two maps were used to help the setup of dispersion module, the site drawing from
client and the aerial map downloaded from TerraServer as attached in Appendix D
and E. The terrain file was downloaded as a DEM file from USGS website. The origin
of facility UTM coordinates was determined at the hospital ER entrance from the
download TerraServer aerial map. Then with site drawing, each source location was
determined relative to the facility origin using the site map scale. The coordinates of
the property line was determined by measuring some points on fenceline using site
drawing scale. Since the hospital is located in an area with terrain changes, a DEM
file, downloaded from USGS website was imported to determine the terrain elevation
of the area. Stack dimensions and exhaust parameters were obtained from equipment
spec sheets from manufacturers. Based on SCAQMD guideline on HRA for an area
ranging between 25 and 100 acres, a minimum of 100-meter spacing was chosen for
grid receptors outside property fenceline and a maximum of 75-meter spacing for grid
receptors on fenceline. And the grid receptor system outside hospital property line
was extended to 1200 meters on each direction from the facility origin. The
meteorological data file was downloaded from SCAQMD website.

4.2 Risk Module Setup

The risk module combined the results of emission data and modeled TACs ground
concentrations from the previous two modules, to calculate cancer, chronic and acute
risks for all receptors on and outside fenceline. Except inhalation pathway, four other
pathways were chosen in the analysis as recommended by OEHHA guideline, i.e. the
home grown produce, the dermal, soil ingestion and mother’s milk pathways. Since
the closest residential receptor is immediately to the fenceline at the hospital
northwest corner and residence normally has higher risks than workers at same
location, the fenceline receptors were all modeled as residential area.

4-1



Section 5
Rules Evaluation

The applicable rules are SCAQMD rule 1401 and 1402 for toxic air emissions during
operations of the cogeneration plant project. The rules require that for existing
facilities the cumulative cancer risks should not exceed 25 per million, and cumulative
HI for chronic non-cancer and acute risks should not exceed 3.0 for any target organ.
The incremental project cancer risks should not exceed 10 per million, and
incremental HI for chronic non-cancer and acute risks should not exceed 1.0 for any
target organ. In addition, the cancer burden should not exceed 0.5 if individual cancer
risks exceeds 1 per million.

CDM 5-1
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Section 6
Analysis and Conclusions

The health impacts were evaluated for cancer, chronic and acute risks using HARP on 1239
receptors, including 10 sensitive receptors, 38 fenceline receptors, 625 grid receptors and 566
population census receptors. For the proposed future project with 3 natural gas ICEs, the
modeled residential peak risks of cancer, chronic and acute impacts were found at the
closest residential area just north of the cogeneration plant. The risk values are summarized
in Table 6-1, and the residential peak cancer risk was calculated to be 5.7 per million which
is lower than the SCAQMD CEQA threshold of 10 per million.

The cumulative impacts were also evaluated by modeling all existing and future equipment
at both the utility plant and the cogeneration plant. The peak cumulative cancer risk was
found about 20.6 in a million and also occurred at the receptor north of and nearest to the
cogeneration plant. Note that the natural gas ICEs in the cogeneration plant are assumed to
have oxidation catalysts, while all other existing boilers and heaters are not assumed to have
add-on VOC or PAH controls. The new natural gas ICEs were modeled with 70% PAHs
control efficiency, which was assumed same as the control efficiency for HC from
manufacture test data.

The cumulative His for both non-cancer chronic and acute risks were modeled, and the risk
results are lower than the HI thresholds of 1.0 at all receptors. In addition, the cancer
burden was evaluated as required by Rules 1401 if the incremental cancer risks exceed 1 per
million. A total of 566 census receptors were found in a circle area with a 2500-meter radius,
and the highest cancer burden was determined at 0.005, which is far below SCAQMD’s
threshold of 0.5.

The breakdown of cumulative risk contributions by each chemical were provided for the
peak risk receptors in Tables 6-2 through 6-4, for cancer, chronic non-cancer and acute risks,
respectively. The main cancer risk drivers include the following four chemicals: PAHs,
formaldehyde, benzene, and diesel PM. The proposed project incremental risk breakdown
by chemical are presented in Tables 6-5 through 6-7, for cancer, chronic non-cancer, and
acute risks respectively. Additional backup information and data are contained in
Appendices E through L.

Table 6-1
Risks Summary from HARP Modeling
SCAQMD Threshold Facility Project Significant (Yes/No)
Cumulative | Incremental
Risk Type Cumulative Increment Risks Risks Cumulative || Increment
MICR (per million individuals) 25 10 20.6 5.6 No No
HIC (chronic) 3.0 1.0 0.16 0.07 No No
HIA (acute) 3.0 1.0 0.11 0.02 No No
Source: CDM 2007.
6-1
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Section 6

Analysis and Conclusions

Table 6-2
Facility Cumulative Cancer Risk Breakdown by TAC at the Peak Cancer Risk Receptor
CAS Name INHAL DERM SOIL | MOTHER | VEG ORAL™M | TOTAL %
1151 PAHs-w/o 7.13E-08 | 2.37E-06 | 3.55E-07 | 0.00E+00 | 8.68E-06 | 1.14E-05 | 1.15E-05 56
50000 Formaldehyde 3.71E-06 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 3.71E-06 18
71432 Benzene 3.44E-06 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 3.44E-06 17
9901 DieselExhPM 1.90E-06 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 1.90E-06 9
75070 Acetaldehyde 5.58E-08 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 5.58E-08 0
91203 Naphthalene 3.63E-10 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 3.63E-10 0
1210 Xylenes 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 0
74851 Ethylene 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 0
95476 0-Xylene 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 0
95636 1,2,4TriMeBenze | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 0
100414 Ethyl Benzene 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 0
108383 m-Xylene 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 0
108883 Toluene 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 0
110543 Hexane 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 0
110827 Cyclohexane 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 0
115071 Propylene 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 0
123728 Butyraldehyde 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 0
107028 Acrolein 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 0
1330207 | XYLENES 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 0
67561 Methanol 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 0
78933 MEK 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 0
100425 Styrene 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 0
106423 p-Xylene 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 0
7440622 | Vanadium 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 0
Total by Pathway 9.18E-06 | 2.37E-06 | 3.55E-07 | 0.00E+00 | 8.68E-06 | 1.14E-05 | 2.06E-05 100
Source: CDM 2007.
[1] ORAL is the subtotal of non-INHAL risks.
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Analysis and Conclusions

Table 6-3
Facility Cumulative Chronic Risk Breakdown by TAC at the Peak Chronic Risk Receptor

CAS NAME CNS DEVEL ENDO EYE GILV KIDN REPRO RESP BLOOD MAX
50000 Formaldehyde 0.00E+00 | 0.00E+00 | 0.00E+00 1.56E-01 0.00E+00 | 0.00E+00 | 0.00E+00 1.56E-01 0.00E+00 1.56E-01
107028 Acrolein 0.00E+00 0.00E+00 0.00E+00 3.74E-03 0.00E+00 0.00E+00 0.00E+00 3.74E-03 0.00E+00 3.74E-03
75070 Acetaldehyde 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.64E-03 0.00E+00 1.64E-03
71432 Benzene 1.52E-03 1.52E-03 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 0.00E+00 1.52E-03 1.52E-03
9901 DieselExhPM 0.00E+00 | 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 9.16E-04 0.00E+00 9.16E-04
115071 Propylene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 2.88E-04 0.00E+00 2.88E-04
108883 Toluene 1.28E-04 1.28E-04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.28E-04 0.00E+00 1.28E-04
1210 Xylenes 1.39E-05 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 1.39E-05 0.00E+00 1.39E-05
95476 o-Xylene 6.93E-06 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 6.93E-06 0.00E+00 6.93E-06
108383 m-Xylene 6.93E-06 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 6.93E-06 0.00E+00 6.93E-06
110543 Hexane 2.74E-06 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 2.74E-06
100414 Ethyl Benzene 0.00E+00 2.71E-06 2.71E-06 0.00E+00 2.71E-06 2.71E-06 0.00E+00 0.00E+00 0.00E+00 2.71E-06
1330207 XYLENES 2.34E-06 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 2.34E-06 0.00E+00 2.34E-06
91203 Naphthalene 0.00E+00 | 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 8.92E-07 0.00E+00 8.92E-07
78933 MEK 0.00E+00 | 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 1.52E-08 0.00E+00 | 0.00E+00 1.52E-08
106423 p-Xylene 1.39E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.39E-09 0.00E+00 1.39E-09
100425 Styrene 6.62E-10 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 6.62E-10
67561 Methanol 0.00E+00 7.71E-11 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 7.71E-11
7440622 | Vanadium 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
1151 PAHs-w/o 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
110827 Cyclohexane 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
95636 1,2,4TriMeBenze 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
123728 Butyraldehyde 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+Q0 0.00E+00
74851 Ethylene 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
TOTAL by Organ 1.68E-03 1.65E-03 2.71E-06 1.60E-01 2.71E-06 2.71E-06 1.52E-08 1.63E-01 1.52E-03 1.63E-01
Source: CDM 2007.
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Analysis and Conclusions

Table 6-4
Facility Cumulative Acute Risks Breakdown by TACs at the Peak Acute Risk Receptor

CAS NAME CNS DEVEL EYE IMMUN REPRO RESP BLOOD MAX

50000 Formaldehyde 0.00E+00 | 0.00E+00 | 7.88E-02 | 7.88E-02 | 0.00E+00 | 7.88E-02 | 0.00E+00 | 7.88E-02
107028 Acrolein 0.00E+00 | 0.00E+00 | 3.15E-02 | 0.00E+00 | 0.00E+00 | 3.15E-02 | 0.00E+00 | 3.15E-02
71432 Benzene 0.00E+00 | 8.23E-04 | 0.00E+00 | 8.23E-04 | 8.23E-04 | 0.00E+00 | 8.23E-04 | 8.23E-04
7440622 | Vanadium 0.00E+00 | 0.00E+00 | 3.36E-04 | 0.00E+00 | 0.00E+00 | 3.36E-04 | 0.00E+00 | 3.36E-04
108883 Toluene 2.25E-05 | 2.25E-05 | 2.25E-05 | 0.00E+00 | 2.25E-05 | 2.25E-05 | 0.00E+00 | 2.25E-05
78933 MEK 0.00E+00 | 0.00E+00 | 9.32E-06 | 0.00E+00 | 0.00E+00 | 9.32E-06 | 0.00E+00 | 9.32E-06
1210 Xylenes 0.00E+00 | 0.00E+00 | 4.69E-06 | 0.00E+00 | 0.00E+00 | 4.69E-06 | 0.00E+00 | 4.69E-06
108383 m-Xylene 0.00E+00 | 0.00E+00 | 4.64E-06 | 0.00E+00 | 0.00E+00 | 4.64E-06 | 0.00E+00 | 4.64E-06
95476 o-Xylene 0.00E+00 | 0.00E+00 | 3.57E-06 | 0.00E+00 | 0.00E+00 | 3.57E-06 | 0.00E+00 | 3.57E-06
1330207 | XYLENES 0.00E+00 | 0.00E+00 | 1.98E-06 | 0.00E+00 | 0.00E+00 | 1.98E-06 | 0.00E+00 | 1.98E-06
106423 p-Xylene 0.00E+00 | 0.00E+00 | 3.82E-07 | 0.00E+00 | 0.00E+00 | 3.82E-07 | 0.00E+00 | 3.82E-07
100425 Styrene 0.00E+00 | 0.00E+00 | 2.40E-07 | 0.00E+00 | 0.00E+00 | 2.40E-07 | 0.00E+00 | 2.40E-07
67561 Methanol 9.01E-08 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 9.01E-08
9901 DieselExhPM 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
1151 PAHs-w/o 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
75070 Acetaldehyde 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
91203 Naphthalene 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
100414 Ethyl Benzene 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
110543 Hexane 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
110827 Cyclohexane 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
115071 Propylene 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
95636 1,2,4TriMeBenze | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
123728 Butyraldehyde 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
74851 Ethylene 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
TOTAL by Organ 2.26E-05 | 8.45E-04 | 1.11E-01 | 7.96E-02 | 8.45E-04 | 1.11E-01 | 8.23E-04 | 1.11E-01

Source: CDM 2007.



Table 6-5

Section 6

Analysis and Conclusions

Proposed Project Incremental Cancer Risk Breakdown by TAC

at the Peak Cancer Risk Receptor

CAS NAME INHAL DERM SOIL MOTHER VEG ORALM TOTAL %
1151 PAHs-w/o 1.87E-08 6.21E-07 9.31E-08 | 0.00E+00 | 2.27E-06 2.99E-06 | 3.01E-06 54
50000 Formaldehyde 1.54E-06 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 1.54E-06 28
71432 Benzene 9.98E-07 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 9.98E-07 18
75070 Acetaldehyde 2.72E-08 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 2.72E-08 0
1210 Xylenes 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 0
74851 Ethylene 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 0
95476 0-Xylene 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 0
95636 1,2,4TriMeBenze 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 0
100414 Ethyl Benzene 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+0OO0 | 0.00E+00 0
108383 m-Xylene 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 0
108883 Toluene 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 0
110543 Hexane 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 0
110827 Cyclohexane 0.00E+00 | 0.00E+00 | O0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 0
115071 Propylene 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 0
123728 Butyraldehyde 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 0
86737 Fluorene 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 0
Total by Pathway 2.59E-06 6.21E-07 9.31E-08 | 0.00E+00 | 2.27E-06 2.99E-06 | 5.58E-06 | 100
Source: CDM 2007.
[1] ORAL is the subtotal of non-INHAL risks.
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Section 6

Analysis and Conclusions

Table 6-6
Proposed Project Incremental Chronic Risks Breakdown by TAC at the Peak Chronic Risk Receptor
CAS NAME CNS DEVEL ENDO EYE GILV KIDN RESP BLOOD MAX %
50000 Formaldehyde 0.00E+00 | 0.00E+00 | 0.00E+00 | 6.50E-02 | 0.00E+00 | 0.00E+00 | 6.50E-02 | 0.00E+00 | 6.50E-02 98
75070 Acetaldehyde 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 8.03E-04 | 0.00E+00 | 8.03E-04 1
71432 Benzene 4.41E-04 | 4.41E-04 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 4.41E-04 | 4.41E-04 1
115071 Propylene 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 1.36E-04 | 0.00E+00 | 1.36E-04 0
108883 Toluene 3.21E-05 | 3.21E-05 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 3.21E-05 | 0.00E+00 | 3.21E-05 0
1210 Xylenes 6.88E-06 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 6.88E-06 | 0.00E+00 | 6.88E-06 0
95476 0-Xylene 3.44E-06 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 3.44E-06 | 0.00E+00 | 3.44E-06 0
108383 m-Xylene 3.44E-06 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 3.44E-06 | 0.00E+00 | 3.44E-06 0
100414 Ethyl Benzene 0.00E+00 | 1.20E-06 | 1.20E-06 | 0.00E+00 | 1.20E-06 | 1.20E-06 | 0.00E+00 | 0.00E+00 | 1.20E-06 0
110543 Hexane 6.88E-07 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 6.88E-07 0
1151 PAHs-w/o 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
74851 Ethylene 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
95636 1,2,4TriMeBenze | 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
110827 Cyclohexane 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
123728 Butyraldehyde 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
86737 Fluorene 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
TOTAL 4.88E-04 | 4.75E-04 | 1.20E-06 | 6.50E-02 | 1.20E-06 | 1.20E-06 | 6.60E-02 | 4.41E-04 | 6.60E-02 100

Source: CDM 2007.
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Section 6

Analysis and Conclusions

Table 6-7
Proposed Project Incremental Acute Risk Breakdown by TACs at the Peak Acute Risk Receptor

CAS NAME CNS DEVEL EYE IMMUN REPRO RESP BLOOD MAX

50000 Formaldehyde 0.00E+00 | 0.00E+00 | 2.22E-02 2.22E-02 | 0.00E+00 | 2.22E-02 | 0.00E+00 2.22E-02
71432 Benzene 0.00E+00 | 1.46E-04 | 0.00E+00 | 1.46E-04 1.46E-04 | 0.00E+00 | 1.46E-04 1.46E-04
108883 Toluene 2.78E-06 2.78E-06 2.78E-06 | 0.00E+00 | 2.78E-06 2.78E-06 | 0.00E+00 2.78E-06
1210 Xylenes 0.00E+00 | 0.00E+00 | 2.34E-06 | 0.00E+00 | 0.00E+00 | 2.34E-06 | 0.00E+00 2.34E-06
95476 o-Xylene 0.00E+00 | 0.00E+00 | 1.17E-06 | 0.00E+00 | 0.00E+00 | 1.17E-06 | 0.00E+00 1.17E-06
108383 m-Xylene 0.00E+00 | 0.00E+00 | 1.17E-06 | 0.00E+00 | 0.00E+00 | 1.17E-06 | 0.00E+00 1.17E-06
1151 PAHs-w/o 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
74851 Ethylene 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
75070 Acetaldehyde 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
95636 1,2,4TriMeBenze 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
100414 Ethyl Benzene 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
110543 Hexane 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 0.00E+00
110827 Cyclohexane 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
115071 Propylene 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
123728 Butyraldehyde 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
86737 Fluorene 0.00E+00 | 0.00E+00 | 0.00E+00 | O.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 0.00E+00
TOTAL by Organ 2.78E-06 1.48E-04 2.22E-02 2.23E-02 1.48E-04 2.22E-02 1.46E-04 2.23E-02

Source: CDM 2007.
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Appendix C
Equipment Manufacturer Data



SAA No.  2003- 14a

) Waukesha CERTIFICATION OF ENGINEERING APPROVAL

Are Special Codes or Equipment Required for this Approval? v
List: code 1102: Hot water Cooling System - 235°F Jw

Code 1130: Breather System Modification
WPS Code 1105/1105A: Engomatic Control System Required

Engineering Approval:

Ignition Timing _21 "BTDC Carb Setting (Lambda or MAFR) 0.38% co

When operating per the site conditions listed with a commercial
quality natural gas consisting of 93% Methane by volume, WKI(TM) =
91, and 900 Btu/ft3 SLHV, WED approves a continuous rating of 2080
BHP @1200 RPM with 8% overload allowed 2hrs/24hrs.

For the site conditions listed and per the above stated fuel with
the engine operating at 2080 BHP @1200 RPM, the following heat
rejection and emissions are guaranteed to be:

BSFC: (Btu/bhp-hr) 7910+4%
. Induction Air: (SCFM) 3151+6%
) Exhaust Flow: (1b/hr) 14026+6%
- Exhaust Temp: (°F) 1201+5Q¢°
Heat To:(Btu/hr x1000)
Jacket Water: 4678+6%
Lube 0Qil: 725+6%
Intercooler: 519%6%
Tetal Exhaust: 4435+6%
Radiation: 801+25%
Emissions Not To Exceed:
*NOx: (g/bhp-hr) 13.0
CO: (g/bhp-hr) 9.0
NMHC: (g/bhp-hr) 0.50

* NOx emission at absolute humidity of 75 grains H20/1lb dry air.

Fuel must conform to WED "Gaseous Fuel Specification" §7884-7.

QW - //25/ ze03

/
Signe(:/ Jayson Ewald Date: 01/28/2003
Lﬁw /,-szﬂémxj
Signed: Mark cheiner Date: 01/28/2003

Form M-5516 04/01  Page 30of 3
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)

EMISSION CONTROL EQUIPMENT SPECIFICATION

)

Y20 Lapp Rosd, Malvern, P A 19155
. Tet: 610.971,3H00 F ax: 610.971 3116
DTE ENERGY Date §725/2003
Quote No. 463-3-059
Project: Hoag Hospital Email: calemPdieerergy com
fhane; £62-171-061

..‘.l_‘k Cole Fax: 562-371-3081
ENGINE DATA Rick Burn

Engine M[g: Waukesha

Engine Model: P9IROGS!

Bhp: 2080

RPM: 1200

Load: 100%

Fuel: Natural Gas

Temp into Canlyst, °F: 1201

Operating Hours, hrs/yr: 8760

INE PREFORMANCE

Exhaust Flow, acfn: 9310

Exhaust Flow, scfm: 31

Exhaust Flow, scth: 136148

Exhaust Flow, lbvhr: 14013

Exhaust MW : 28.6

TYPICAL (Rich Bum) MW

Ar, vol %: 39.9 R

N2, val %: 28.0 19.70

02, vol %: 2.0 0.30

H20, wol%: 18.0 10.00

CO2, wl % 4.0 10.00

IESSIOHS DATA PRE POST % Reducton
NOx as NQ2, g/Bbp-hr. 13.00 0.15 98.3%
NOx as NOZ, Tbvhr 59.62 0.69
NOx as N(2, tonv/yr: 261.15 301
MOz as NQ2, ppmyv: 2,643.28 30.50
x as NO2, ppmvd @ [5% O2: 842.54 9.72
wJ, p/Bhp-hc 9.00 060  933% |
CO, Tvhr: 41.28 2.75
CO, toos/yr: 180.80 12.0§
CO, ppmyv: 3,006.37 200.42
CO, ppmvd @ i 5% 02 958.27 65138
THC as CH4, g/Bhp-hr. 200 0.15 92.5% |
THC a3 CH4, Ibvhir 9.17 0.69
THC as CH4, as/yr: 40.18 101
THC as CH4, ppmv: 1.169.14 87.69
THC a3 CH4, ppmvd @ 15% 02: 372.66 27.95
NMHC as CH4, g/Bhp-br- 0.50 0.15 10.0% l
NMHC as CH4, Ivhe: 2.29 0.69
NMHC as CH4, was/ 10.04 3.01
NMHC as CH4, ppav: 29229 37.69
NMHC as CH4, pnmvd @ 15% O2: 93.17 27.95
SCOPE OF SUPPLY | DualOx 2020 CC18-1A2 |

Exbaust Line Sizz, (ioches) 13

Attenuazion fype None

Length, approx (inches)...C 72

Width, apgxox (inches)...A 41

Height: approx (inches)...B 52

Weight, estimated (pounds) 1700

Housing: Carbon

Element{s) (23x24inches) 4

Back Pressure estimaned {inches H2O) k]
[Net Price:(mch) $29,256.50

Delivery: ARQ 6-8 Weeks

“ Y. Kammerer, Engine [ndustries Sales Manager..281-353-2500..fax: 281.288-45 50, .cmail: kamme w(@jtousa.com
iz wd valid for 30 days From dade of quate, FOB poind of Mamufaceoe, ondadia any wpplicable dvdes and wrer, Torm, act 1 diyt Bron date ol invowcs 25 offered
wnder }ev's el Toma and Condicion. Warraniy 1) monzhy. from dase of shipment or 12 monthd from dase of sutup. Wheen moact repared.
laa swmen service werrperaaae 1350 degree . Minsmum openning rorperature 150 degrees F.
Data above caloulasat from ongine manv fachsvs dao cotresponding to ihAp convaner srtings. A shghtly rich o nokchiomearic ur el
mtie W raquirsd (Oxygon contend in exbauat of 0.2% - U TH) oayyen seroor millivela approsimacly 700 » 300, or lamdda of 0.57 1o 0.59)

] <

Jehasaw Matther

Table | Exguee Rick rume




CATERPILLAR

TECHNICAL DATA

STANDBY 400 ekW 500 kVA
e

60 Hz 1800 rpm 480 Volts

Cpen Generater Set - - 1800 rpm/60 Hz/480 Volts

DME221

Package Performance
Genset Power rating with fan

400 ekW

Genset Power rating @ 0.8 pf

500 kVA

Cooling System
Air flow restriction {system)

0.12 kPa 0.48 in. water
Engine Coolant capacity with radiatorfexp. tank 54.5 L 14.4 Gal
Engine coolant capacity 208L 5.5 Gal
Radiator coolant capacity 33.7L 8.9 Gal

Heat Rejection
Heat rejection to coolant {total)
Heat rejection to exhaust (total)
Heat rejection to atmosphere from engine
Heat rejection to atmosphere from generator

8474 Btu/min
22691 Btu/min
4208 Btu/min
1551.41 Btu/min

“Teinperature Rise’ “'E 130 Deg € - 266 Deg £ ©
Lube System
10.0 Gal

jih to Bxceed).
1/hp-hr: ) exceed)
. HC-g/hp-hr (not'to excead).

11 gfbhp:

i PM glhp-hf inot toexceed) | Gt

062 gibhp-hr.

Ambient capability at 200 m {660 f1) above sea level. For ambient capability at othe
restriction {system) is added to existing restriction from factory.

r altitudes, consult your Caterpillar dealer. Air flow

Generator temperature rise is based on a 40° C {104° £} ambient per NEMA MG1-32.
Emissions data measurements are consistent with those described in EPA CFR 40 Part 89 Subpart D & E and I508178-1 for measuring
HC, CO, PM, NOx. Data shown is based on steady state operating conditions of 77 deg f, 28.42 in HG and number 2 diesel fuel with 35

deg APl and LHV of 18,390 Btu/ih.

! &Dﬁz,m,

17 November 2003  3:07 P
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CARB Speciation Profile



ORGPROF SAROAD ORGFRAC TOGTHC CAS

WWwWwwWwwwwwoww

43105
43122
43201
43204
43212
43220
43248
43502
45201
45202

0.01
0.09
0.56
0.04
0.09
0.06
0.01
0.08
0.04
0.02

1.036
1.036
1.036
1.036
1.036
1.036
1.036
1.036
1.036
1.036

74828
74986
106978
109660
110827
50000
71432
108883

ISOMERS OF HEXANE
ISOMERS OF PENTANE
METHANE

PROPANE

N-BUTANE

N-PENTANE
CYCLOHEXANE
FORMALDEHYDE
BENZENE

TOLUENE

External combustion boiler - natural gas
External combustion boiler - natural gas
External combustion boiler - natural gas
External combustion boiler - natural gas
External combustion boiler - natural gas
External combustion boiler - natural gas
External combustion boiler - natural gas
External combustion boiler - natural gas
External combustion boiler - natural gas
External combustion boiler - natural gas



ORGPROF SAROAD ORGFRAC TOGTHC CAS

719
719
719
719
719
719
719
719
719
719
719
719
719
719
719
719
719
719
719
719
719
719
719
719
719
719
719
719
719
719
719
719
719
719
719
719
719
719
719
719
719
719
719
719
719
719
719
719
719
719
719
719
719
719
719
719
719
719
719

43105
43106
43107
43108
43109
43120
43122
43201
43202
43203
43204
43205
43206
43212
43213
43214
43215
43216
43217
43220
43224
43226
43228
43230
43231
43232
43233
43235
43238
43242
43248
43261
43262
43265
43267
43271
43291
43295
43298
43502
43503
43510
45102
45201
45202
45203
45204
45205
45207
45208
45225
45248
98005
98039
98040
98042
98049
99912
99915

0.0002
0.0004
0.0002
0.0001
0.0002
0.0026
0.0013
0.7663998
0.1399
0.0063
0.0291
0.0169
0.0032
0.01
0.0001
0.0043
0.0002
0.0013
0.0002
0.0013
0.0001
0.0001
0.0001
0.0002
0.0002
0.0002
0.0002
0.0001
0.0001
0.0002
0.0001
0.0002
0.0004
0.0001
0.0001
0.0001
0.0001
0.0001
0.0002
0.0081
0.0003
0.0002
0.0002
0.0011
0.0004
0.0001
0.0001
0.0001
0.0002
0.0001
0.0001
0.0001
0.0001
0.0002
0.0002
0.0004
0.0001
0.0001
0.0001

0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99

74828
74840
74851
74986
115071
74862
106978
106989
75285
115117
624646
590181
109660
109671
646048
513359
96140
110543
142825
111659
111842
124185
287923
110827
108872
96377
111660
124118
108087
75832
589344
589811
50000
75070
123728
1330207
71432
108883
100414
95476
108383
108678
95636
526738

592767

763291

620144
611143

ISOMERS OF HEXANE
ISOMERS OF HEPTANE
ISOMERS OF OCTANE
ISOMERS OF NONANE
ISOMERS OF DECANE
ISOMERS OF BUTENE
ISOMERS OF PENTANE
METHANE

ETHANE

ETHYLENE

PROPANE

PROPYLENE
ACETYLENE
N-BUTANE

1-BUTENE

ISOBUTANE
ISOBUTYLENE
TRANS-2-BUTENE
CIS-2-BUTENE
N-PENTANE
1-PENTENE
TRANS-2-PENTENE
2-METHYL-2-BUTENE
3-METHYLPENTANE
N-HEXANE

N-HEPTANE

N-OCTANE

N-NONANE

N-DECANE
CYCLOPENTANE
CYCLOHEXANE
METHYLCYCLOHEXANE
METHYLCYCLOPENTANE
1-OCTENE

1-NONENE
2,4-DIMETHYLPENTANE
2,2-DIMETHYLBUTANE
3-METHYLHEXANE
3-METHYLHEPTANE
FORMALDEHYDE
ACETALDEHYDE
BUTYRALDEHYDE
ISOMERS OF XYLENE
BENZENE

TOLUENE
ETHYLBENZENE
O-XYLENE

M-XYLENE

ICE-reciprocating-natural gas
ICE-reciprocating-natural gas
ICE-reciprocating-natural gas
ICE-reciprocating-natural gas
ICE-reciprocating-natural gas
ICE-reciprocating-natural gas
ICE-reciprocating-natural gas
ICE-reciprocating-natural gas
ICE-reciprocating-natural gas
ICE-reciprocating-natural gas
ICE-reciprocating-natural gas
ICE-reciprocating-natural gas
ICE-reciprocating-natural gas
ICE-reciprocating-natural gas
ICE-reciprocating-natural gas
ICE-reciprocating-natural gas
ICE-reciprocating-natural gas
ICE-reciprocating-natural gas
ICE-reciprocating-natural gas
ICE-reciprocating-natural gas
ICE-reciprocating-natural gas
ICE-reciprocating-natural gas

ICE-reciprocating-natural gas
ICE-reciprocating-natural gas
ICE-reciprocating-natural gas
ICE-reciprocating-natural gas
ICE-reciprocating-natural gas
ICE-reciprocating-natural gas
ICE-reciprocating-natural gas
ICE-reciprocating-natural gas
ICE-reciprocating-natural gas
ICE-reciprocating-natural gas
ICE-reciprocating-natural gas
ICE-reciprocating-natural gas
ICE-reciprocating-natural gas
ICE-reciprocating-natural gas
ICE-reciprocating-natural gas
ICE-reciprocating-natural gas
ICE-reciprocating-natural gas
ICE-reciprocating-natural gas
ICE-reciprocating-natural gas
ICE-reciprocating-natural gas
ICE-reciprocating-natural gas
ICE-reciprocating-natural gas
ICE-reciprocating-natural gas
ICE-reciprocating-natural gas
ICE-reciprocating-natural gas
ICE-reciprocating-natural gas

1,3,5-TRIMETHYLBENZENE ICE-reciprocating-natural gas
1,2,4-TRIMETHYLBENZENE ICE-reciprocating-natural gas
1,2,3-TRIMETHYLBENZENE ICE-reciprocating-natural gas

C10 DIALKYL BENZENES
1-HEPTENE

C10 INTERNAL ALKENES
2-METHYL-1-PENTENE
C9 INTERNAL ALKENES
C9 AROMATICS

ICE-reciprocating-natural gas
ICE-reciprocating-natural gas
ICE-reciprocating-natural gas
ICE-reciprocating-natural gas
ICE-reciprocating-natural gas
ICE-reciprocating-natural gas

1-METHYL-3-ETHYLBENZE ICE-reciprocating-natural gas
1-METHYL-2-ETHYLBENZE ICE-reciprocating-natural gas



ORGPROF SAROAD ORGFRAC TOGTHC CAS

818
818
818
818
818
818
818
818
818
818
818
818
818
818
818
818
818
818
818
818
818
818
818
818
818
818
818
818
818
818
818
818
818
818
818
818
818
818
818
818
818
818
818
818
818
818
818
818
818
818
818
818
818
818
818
818
818
818
818
818
818
818
818
818
818
818
818
818
818
818
818
818
818
818
818
818
818
818
818
818
818
818
818
818

43201
43202
43203
43204
43205
43206
43208
43212
43213
43214
43215
43216
43217
43218
43220
43224
43226
43227
43229
43230
43231
43232
43233
43234
43235
43238
43241
43242
43248
43261
43262
43264
43271
43274
43275
43276
43277
43279
43291
43295
43301
43302
43502
43503
43504
43510
43512
43551
43552
43559
45105
45106
45201
45202
45203
45204
45205
45206
45207
45208
45209
45215
45220
45225
45234
45235
45501
90081
98020
98043
98044
98046
98049
98050
98078
98095
98132
98139
98140
98154
98169
99912
99915
99999

0.04084
0.00565
0.14377
0.00185
0.02597
0.04254
0.00466
0.00104
0.00666
0.01222
0.00922
0.00195
0.00094
0.0019

0.00175
0.00324
0.0004

0.0003

0.00392
0.00115
0.00157
0.00068
0.0014

0.00028
0.0023

0.00529
0.00261
0.00012
0.00026
0.00068
0.00149
0.00107
0.00019
0.00073
0.00115
0.00298
0.00036
0.00015
0.00061
0.00348
0.0003

0.00009
0.14714
0.07353
0.0097

0.01868
0.0011

0.07507
0.01477
0.00899
0.00127
0.00135
0.02001
0.01473
0.00305
0.00335
0.00611
0.00095
0.00194
0.0053

0.00122
0.00006
0.00058
0.0012

0.00051
0.00126
0.00699
0.00061
0.00047
0.00015
0.00188
0.00085
0.00497
0.00079
0.01749
0.03799
0.00602
0.00011
0.00057
0.00086
0.0282

0.00247
0.00138
0.13862

1.438
1.438
1.438
1.438
1.438
1.438
1.438
1.438
1.438
1.438
1.438
1.438
1.438
1.438
1.438
1.438
1.438
1.438
1.438
1.438
1.438
1.438
1.438
1.438
1.438
1.438
1.438
1.438
1.438
1.438
1.438
1.438
1.438
1.438
1.438
1.438
1.438
1.438
1.438
1.438
1.438
1.438
1.438
1.438
1.438
1.438
1.438
1.438
1.438
1.438
1.438
1.438
1.438
1.438
1.438
1.438
1.438
1.438
1.438
1.438
1.438
1.438
1.438
1.438
1.438
1.438
1.438
1.438
1.438
1.438
1.438
1.438
1.438
1.438
1.438
1.438
1.438
1.438
1.438
1.438
1.438
1.438
1.438
1.438

74828
74840
74851
74986
115071
74862
463490
106978
106989
75285
115117
624646
590181
106990
109660
109671
646048
627203
107835
96140
110543
142825
111659
563780
111842
124185
1120214
287923
110827
108872
96377
108941
108087
565593
591764
540841
589435
565753
75832
589344
67561
64175
50000
75070
123386
123728

67641
78933
591786

71432

108883
100414
95476

108383
106423
108678
95636

103651
98066

100425
526738
135988
538932
100527

637503
98828
496117
91203

78784

584941
592278
135013
558372
620144
611143

METHANE Farm equipment - diesel - light & heavy - (i
ETHANE Farm equipment - diesel - light & heavy - (i
ETHYLENE Farm equipment - diesel - light & heavy - (i
PROPANE Farm equipment - diesel - light & heavy - (i
PROPYLENE Farm equipment - diesel - light & heavy - (i
ACETYLENE Farm equipment - diesel - light & heavy - (i
1,2-PROPADIENE Farm equipment - diesel - light & heavy - (i
N-BUTANE Farm equipment - diesel - light & heavy - (i
1-BUTENE Farm equipment - diesel - light & heavy - (i
ISOBUTANE Farm equipment - diesel - light & heavy - (i
ISOBUTYLENE Farm equipment - diesel - light & heavy - (i
TRANS-2-BUTENE Farm equipment - diesel - light & heavy - (i
CIS-2-BUTENE Farm equipment - diesel - light & heavy - (i
1,3-BUTADIENE Farm equipment - diesel - light & heavy - (i
N-PENTANE Farm equipment - diesel - light & heavy - (i
1-PENTENE Farm equipment - diesel - light & heavy - (i

TRANS-2-PENTENE
CIS-2-PENTENE
2-METHYLPENTANE
3-METHYLPENTANE

Farm equipment - diesel - light & heavy - (i
Farm equipment - diesel - light & heavy - (i
Farm equipment - diesel - light & heavy - (i
Farm equipment - diesel - light & heavy - (i

N-HEXANE Farm equipment - diesel - light & heavy - (i
N-HEPTANE Farm equipment - diesel - light & heavy - (i
N-OCTANE Farm equipment - diesel - light & heavy - (i

2,3-DIMETHYL-1-BUTENE

Farm equipment - diesel - light & heavy - (i

N-NONANE Farm equipment - diesel - light & heavy - (i
N-DECANE Farm equipment - diesel - light & heavy - (i
N-UNDECANE Farm equipment - diesel - light & heavy - (i
CYCLOPENTANE Farm equipment - diesel - light & heavy - (i
CYCLOHEXANE Farm equipment - diesel - light & heavy - (i
METHYLCYCLOHEXANE Farm equipment - diesel - light & heavy - (i

METHYLCYCLOPENTANE Farm equipment - diesel - light & heavy - (i
CYCLOHEXANONE Farm equipment - diesel - light & heavy - (i
2,4-DIMETHYLPENTANE  Farm equipment - diesel - light & heavy - (i
2,3-DIMETHYLPENTANE  Farm equipment - diesel - light & heavy - (i
2-METHYLHEXANE Farm equipment - diesel - light & heavy - (i
2,2,4-TRIMETHYLPENTANE Farm equipment - diesel - light & heavy - (i
2,4-DIMETHYLHEXANE Farm equipment - diesel - light & heavy - (i
2,3,4-TRIMETHYLPENTANE Farm equipment - diesel - light & heavy - (i
2,2-DIMETHYLBUTANE Farm equipment - diesel - light & heavy - (i

3-METHYLHEXANE

Farm equipment - diesel - light & heavy - (i

METHYL ALCOHOL Farm equipment - diesel - light & heavy - (i
ETHYL ALCOHOL Farm equipment - diesel - light & heavy - (i
FORMALDEHYDE Farm equipment - diesel - light & heavy - (i
ACETALDEHYDE Farm equipment - diesel - light & heavy - (i
PROPIONALDEHYDE Farm equipment - diesel - light & heavy - (i
BUTYRALDEHYDE Farm equipment - diesel - light & heavy - (i
C5 ALDEHYDE Farm equipment - diesel - light & heavy - (i
ACETONE Farm equipment - diesel - light & heavy - (i

METHYL ETHYL KETONE ( Farm equipment - diesel - light & heavy - (i
METHYL N-BUTYL KETONE Farm equipment - diesel - light & heavy - (i
ISOMERS OF BUTYLBENZI| Farm equipment - diesel - light & heavy - (i
ISOMERS OF DIETHYLBEN Farm equipment - diesel - light & heavy - (

BENZENE Farm equipment - diesel - light & heavy - (i
TOLUENE Farm equipment - diesel - light & heavy - (i
ETHYLBENZENE Farm equipment - diesel - light & heavy - (i
O-XYLENE Farm equipment - diesel - light & heavy - (i
M-XYLENE Farm equipment - diesel - light & heavy - (i
P-XYLENE Farm equipment - diesel - light & heavy - (i

1,3,5-TRIMETHYLBENZENE Farm equipment - diesel - light & heavy - (i
1,2,4-TRIMETHYLBENZENE Farm equipment - diesel - light & heavy - (i
N-PROPYLBENZENE Farm equipment - diesel - light & heavy - (i
T-BUTYLBENZENE Farm equipment - diesel - light & heavy - (i
STYRENE Farm equipment - diesel - light & heavy - (i
1,2,3-TRIMETHYLBENZENE Farm equipment - diesel - light & heavy - (i
(1-METHYLPROPYL)BENZE Farm equipment - diesel - light & heavy - (i
(2-METHYLPROPYL)BENZE Farm equipment - diesel - light & heavy - (i
BENZALDEHYDE Farm equipment - diesel - light & heavy - (i
ETHYLHEXANE Farm equipment - diesel - light & heavy - (i
B-METHYLSTYRENE Farm equipment - diesel - light & heavy - (i
ISOPROPYLBENZENE (CU Farm equipment - diesel - light & heavy - (i

INDAN Farm equipment - diesel - light & heavy - (i
NAPHTHALENE Farm equipment - diesel - light & heavy - (i
C9 AROMATICS Farm equipment - diesel - light & heavy - (i

C10 AROMATICS
ALKENE KETONE
C6 ALDEHYDES
ISOPENTANE

Farm equipment - diesel - light & heavy - (i
Farm equipment - diesel - light & heavy - (i
Farm equipment - diesel - light & heavy - (i
Farm equipment - diesel - light & heavy - (i
2,3-DIMETHYLHEXANE Farm equipment - diesel - light & heavy - (i
2-METHYLHEPTANE Farm equipment - diesel - light & heavy - (i
1,2-DIETHYLBENZENE (OFR Farm equipment - diesel - light & heavy - (i
3,3-DIMETHYL-1-BUTENE Farm equipment - diesel - light & heavy - (i
1-METHYL-3-ETHYLBENZE Farm equipment - diesel - light & heavy - (i
1-METHYL-2-ETHYLBENZE Farm equipment - diesel - light & heavy - (i
UNIDENTIFIED Farm equipment - diesel - light & heavy - (i



WEIGHT % WEIGHT ¥ WEIGHT %

PM PROFIL CHEMICA SPECIE CAS SAROAD of PM TOTAL of PM10 of PM 25
116 CALCIUM CA 7440702 12111 5 5 5 STAT. I.C. ENGINE
116 ELEM CAIC(E) 7440440 12116 4 4 4 STAT. I.C. ENGINE
116 IRON FE 7439896 12126 0.55 0.55 0.55 STAT. I.C. ENGINE
116 SILICON SI 7440213 12165 0.55 0.55 0.55 STAT. I.C. ENGINE
116 SULFATE!SO4 14808798 12403 15 15 15 STAT. I.C. ENGINE
116 VANADIUIV 7440622 12164 0.55 0.55 0.55 STAT. I.C. ENGINE

116 OTHER OTHER 99999 12999 74.35 74.35 74.35 STAT. I.C. ENGINE



Appendix E
OEHHA TACs Table



. Noncancer Effects Cancer Rizk
Chemical Acut ——
Afuare . . alati
- ® ::-:bm?“ Inhalation Date ® Chronic Date * Chronic Daze * R Date * Oral Slope | 22 * H..
Substance ~EIVICE Value Inhalation Value Oral Value Cancer Value 1__ tor Value W
Number IE‘_, Feviewed EEL Feviewsd EEL Feviewed Potency Feviewed Ackor 3 Eeviewsd A
(CAS) (ngm’} [Added] {ngm*) [Added] | ppgegigy | [Added] Factor jAdded] | (mglig-d) [Added) F
img/lg-di’
ACETALDEHYDE TEOT7-0 o.05+H00 593 LOE-02 -!- 5'? 1
[5/93]
ACETAMIDE 60-35-3 7.0E-02 409 1
ACROLEIN 107028 1.9E-01 400 01 -
ACEYLAMIDE 78061 4.5E+00 [f_' 35'] 1
ACRYLIC ACID 79-10-7 §.0E+03 499 -
ACRYLONITRILE 107-13-1 S0E+00 | 1201 1.0E+00 [;' gf] 1
ATLYL CELORIDE 10705-1 11E-02 499 1
2-ANDNOANTHR AQUINONE 117793 33E-00 409 1
ANMONIA TEE4 317 3 2E-03 49 1.0E-02 00 N
ANILINE 63-53-3 5.7E-03 /99 1
Antimony Compounds Td40-360 -
ANTIMONY TRIOKIDE 1308543 -
T35
ARSENIC AND COMPOUIDS 1.9E-01 o 2 AL . P . B+ — o P
miORGANIC) " * B 49 3.0E-02 01 3.0E-04 10/00 = 7080 1.5E+00 10400 1
AFSINE TIE442-] 1.6E+02 FT] -
ASBESTOS™E H 1332-21-4 135-34 186 :3:=.:'
BEMZENE™ T1-43-2 1.3E+03 49 §.0E+01 200 1.0E-01 135 1
AweP TAC
DTS SALTS) 02.87.5 soE-01 | ¥ 1
a: [1/81]
Benciding based dves 1020 FOE+0? f ] !
Direct Bigek 58 1937377 OE+02 f ] i
Direct Biug 6 2602467 FOE+02 f . i
Direct Brown 83 (rechnical grade) 1607I-56-0 JOE+Q2 ': __':":1 i
BENZYL CELORIDE 100447 4E+02 4/29 1.7E-01 4/99 1
TH0A1-7 . I T 499
BERYLLIUM AND COMEBOUNDS * (10217 0Ro3 1201 2.0E-03 1201 8.4E+00 [7190] 1
BIS(0-CHLORDETHYLJETFER . 00
(Dchloroetiyl ether) 111444 15E+00 499 1
BIS(CHLOROMETHYL)ETHER 542-83-1 4 6E+01 [T gf] 1
13-EUTADENE™ 106690 2.0E+01 ol SOECL 782 1




APPENDIX L -TABLE1

OEHHA/ARE APPROVED HEALTH VALUES FOR USE IN HOT SPOT FACILITY RISK ASSESSMENTS *

Noncancer Effects Cancer Rizl
Chemical” aent P——"
Acuate . - nhalation
Sub * _tbsrr'm[ Inhalation Daze * € hrouic Dae * Chrovic | Dase * . Dae® | oralslope | 22 gt
Substance Service Valus Inhalation Value Oral Value Cancer Value F ' Value W
Number IE_. Reviewed REL Reviewed REL Reviewed Potency Reviewed ACKOT | Bviewed A
(CAS) (ngm’) fadded] | ugm® | [Added] | progergy | [Added] Factor (addeq) | meke-d’ | asses) | ¢
(mgkg-d)’
CADMIUM AND COMPOURDS™ # _[;;14 20502 101 SOE04 | 100 13201 127 1
CARBON DISULFIDE 75-15-0 6.2E+03 409 8.0E+02
AveP RIC -
CARBON MONOXIDE 620080 13E+04 4/09 -
- TToT TAT 03 . e ~
A I TEACLORDE sea3s | L9ES03 | 400 [ 40% 101 15E-01 0187 1
(Temachloromethane) Al TaC
CHLOFRMMATED FARAFFING 108171 -28-2 89E-02 499 1
CELORINE TT82-50-5 1.1E=02 4109 2100 -
CELORDNE DIOXIDE 10048-04-4 -
4-CHLORO-0-FHENYLENEDIAMINE 1.6E-02 499 1
CHLOR.OBENZENE 1.0E-03 1/01 -
CELORCODEFLUCROME THANE
... {582 Fluorocarions)
CHLOR.OFORM ™ 67-65-3 LIE-02 499 3.0E+02 400 139E02 1290 1
Chisrophanaiz 1060 -
PEMNTACHLOPROFHENOL 87-86-3 1.3E-02 499 1
2.4 6-TRICHLOROPHENOL 38-06-2 7O0E-02 [']‘ gf] 1
CELOROFICETN T6-06-2 1 8E+01 4/29 4 0E-01 1201 -
CELOROFRENE 126-89-8 -
p-CHLORO-o-TOLUIDINE 05-68- 408 1
CHROMIUM 5+ * yalues aiso apply to: 18540-28-0 2.0E-01 1101 20E-02 000 184 1
Barum chramare® 1020442 20E-Q1 1401 20802 10890 1756 2055
Cricium chromane® 13765-19-0 20E-Q1 1401 20802 1090 186 LIRS
Lead chromata™® FT58-076 2 OE-01 101 20802 16700 1786 . 60d
Sadium dichromare® 10335-00-8 2 OE-01 101 20802 1600 1786 0 §w7
um chramoid® 20EQ! 1401 20E-02 T 156 2554
= - ——=
CHROMIUM TRIOXIDE 10E-03 101 10000 1/26 0.52
{{as chromic acid mist)
COPPER AND COMPOUNDS 1.OE=02 4109 -
p-CRESIDINE 1.5E-01 499 1
CRESOLS (muxturas of] 1319-77-3 6.0E+02 1101 -
m-CRESOL 108-394 6.0E+02 1:01 -




APPENDIXL -TABLE 1

OEHHA/ARE APPROVED HEALTH VALUES FOR USE IN HOT SPOT FACILITY RISK ASSESSMENTS *

MNoncancer Effects Cancer Rizl
Chemical™ ent ——
Adfuare . - alaty
_ - :tb$n?3c[ Inhalation Diate * C I-"]"’n_]': D.sr\e * C-ll]‘?lllll: D.!l:r * phata I:!u D.!l:r * Oral Slope Il.z.r\e * }‘I\_-
Substance Service REL Value Inhalation Value Oral Value Cancer Value ! Value w
Number s Feviewed REL Reviewed REL Feviewed Potency Feviewed Factor 4 | Beviewsd A
(CAS) (ngm’) [Added] (mg'm*) [Added] | ppegeegy | [Added] Factor [Added] | (mglig-d) |Added] F
{mglkg-dy’
ETHYLENE DICELORIDE ™ . R - 7.2E-02 o
{1,2-Dickloroethans) 107-06-2 4.0E+02 101 o Q35 1
ETHYLENE GLYCOL 107-21-1 4.0E+02 400 -
ETHYLENE GLYLOL BUTYL ETHER
.. [zee Glyveol ethers)
ETHYLENE OXIDE™ 75218 3.0E+01 1101 3.1E-01 1187 1
(1,2-Epomyethane) TAC
ETHYLENE THIOUREA 06457 4 5E-02 4/99 1
Fluoridas 1161 2 4E+02 409 13E+01 &0 4.0E-2 803 -
HYDEOGEN FLUORIDE _
T664-3 1 4E+02 @ A+ E; o -
{Hydrofinaric acid) B4-383 E +e8 L4E-01 | 3151 40E2
FORMALDEHYDE™ 50-00-0 2.4E+01 489 3.0E+00 2000 *1EG 382 1
GASOLINE VAPORS 1110 -
GLUTARALDEHYDE 111-30-3 BOE-02 101 -
GLYCOL ETHERS 1115
ETHYLENE GLYCOL MONOBUTTL 1782 14E-04 400 _
ETHER. - EGEE
ETHYLENE GLYCOL MOMNOETHYL Cran 3.7E+02 P S 100 -
ETHEE. EGEE 110-80-5 s aeopuer] | 7.0E+01 200
ETHYLENE GLYCOL MOMNOEIHYL - 14E+02 a x NE-nn -
111-15-2 4/99 OE+02 200 -
ETHER ACETATE - EGEEA 8 AveF 3
ETHYLENE GLYCOL 2.3E+01 , - o
86 #.3ExU 9 §.0B+0 200 -
MONOMETEYL ETHER - EGME 109-264 Avel 499 8.0E-01
ETHYLENE GLYCOL
MONOMETEYL ETHER ACETATE- 110495 2.0E+01 200 -
EGMEA
HEXACHLOROBENZIENE 118-74-1 1.3E+00 [;' gf] 1
HERACELOROCT CLOHEANES F0E-751 2 0E-00 ERT AE-00 TH00 .
(mixed or reckmical srade) 1120 e [191] T [1/92]
Alpha- o o ER P w00
HEXACHLOROCYCLOHEXANE 319825 +0E=00 ey | HOESD ] L
ety HEXACHLOROCYCLOMEXANE | 319-85-7 4.0E+00 [;' gf] 4.0E~00 [ll"g‘l“.' 1
Grarnma- -
HEXACHLOROCYCLOHEXANE 58-50-0 L1E=00 4/99 1.1E=00 1000 1
{Lindane)




APPENDIX L -TABLE 1

OEHHA/ARE APPROVED HEALTH VALUES FOR USE IN HOT SPOT FACILITY RISK ASSESSMENTS*

Noncancer Effects Cancer Risk
Chemical™ went P—
Acute ) . alati
Sub ® Abstract | g alation | Dame Chronic | pae | Chromic | Dace® :::1 " v | o siope | Dt [ AT
Substance Service Value Inhalation Value Oral Value ancer Value Factor Value W
Number 3 Feviewed REL Reviewsd EEL Feviewed Potency Reviewed Ackor 4 | Beviewsd A
(CAS) (ng/m”} [Added] {ugm*) [8dded] | oy | [Added] Factor Added] | (meliz-d)” | [addeq) .
(mg/ke-di”
n-HEXANE 110-54-3 T.0E+(3 400 -
HYDRAZINE 302012 10E-01 101 TE+01 [f gg] 1
HYDROCHLORIC ACID S PR - p— -
(Hvdrozen chlaride) 7647010 1E+03 4159 2.0E+00 2100 )
HYDROGEN BROMIDE
... (see Bromire & Compounds)
HYDROGEN CYANIDE
.. (ze8 Cyanide & Compounds)
HYDROGEN FLUORIDE
... (see Fluorides)
HYDFROGEN SELENIDE
.- (see Selepium & Compounds)
HYDROGEN SULFIDE T8 064 4.2E+01 490[700] 1.0E+]1 400 -
ISOPHORONE 2 2.0E+03 12401 -
IS0PROPYL ALCOHOL (Tsopropancl) 3.2E+03 42 7.0E+03 20D -
LEAD AND COMBOUNDS™ * 42E-02 407 % SE.0 10400 1
(inorgamic) values alro appiy fo TAD : R

N 4. 2802 . 5 2 15500 ‘7

Lead acerard® T 487 8. 5E-03 1009 T th

Lead phozpharne® T446-27-7 4 :-'ri:r 497 5.IE-03 100 1. 7659

4 1507 N ~

Lead subacetard® 1335-324 ';‘E:' 4497 5.3E-03 1000 | o696

LINDANE

.. (see gamma-Hexachlorocyclohexans)
MATFIC ANHYDERIDE TOE-01 12401 -
MANGANESE AND COMPOUNDS 21.0E-01 400 -
MERCURY AND COMPOUNDSE i o nEn S
(MNORGANIC) 1.8E+00 44 002 20D I0E-4 -

Mercuric cliloride 1ZE+00 409 LOEO2 2700 30E-04 -
MERCURY AND COMPOUNDS MIA
(OFGANIC) values also apply fo. )

METHYL MERCURY -
METHAMOL 1 BE+04 4/89 4.0E~03 400 -
METHYL BROMIDE (Bromomethans) T4-83-9 3.9E+03 4/99 5.0E+00 2000 -
METHYL tertiary-BUTYL ETHER 1634044 B.0E+03 20D 21E-4 1198 1
METHYL CHLOROFORM 71-55-6 5.3E<04 499 L0E+03 | 200 -
(1,1,1-Trchloroethans)




APPENDIXL -TABLE 1

OEHHA/ARB APPROVED HEALTH VALUES FOR USE IN HOT SPOT FACILITY RISK ASSESSMENTS*

Noncancer Effects Cancer Rizk
Chemical™ went P———
Acute ) . alati
_ s "lb"n-_\ﬂ“ Inhalation Daze * Chronic Date * Chronic Dase * nhatation Date * Oral 51 Date * A
Substance Service RET Valoe Inhalation Valuz Oral Value Cancer Value T}_" “PE L value w
Number s Feeviewed REL Feviewsd REL Revitwed Potency Reviewed “{"“ 4 | Beviewed A
(CAS) (ngm) [Added] (ugm?) [Added] | nogagy | [Added] Factor (added] | (mglz-d) [Added] F
(mglkg-d*
METHYL ETHYL EETONE (I-Butanone) TE-03-3 1.3E+04 409 -
A §24-838 1.0E+00 1201 -
RCURY
_. (z2e Mercury & Compounds)
METHYL METHACEYLATE S0-62-6 -
2 4'"WMETHYLENE S S
BIS (2-CHLOROANILINE) (MOCA) 101134 1.5E+00 +99 !
MEIHYLENE CELORIDE ™ I - - . - 35503 N
P —— 75-08-2 14E-04 499 40540 200 B 7139 1
4 METHYLENE DIANILINE A i P P P
{AND ITS DICHLORIDE) 101-778 207D 1201 L4E+00 499 1.6E=00 10400 1
METHYLENE DIPHENYL ISOCYANATE 101-58-8 T.OE-01 o1 -
MICHLER'S EETONE o .
(4.4 -Bis{dimethylamino)jbenzophenons) 90-04-8 B.6E-01 1
N-NITRO50-n-BUTYLAMINE 924-14-3 L.1E+01 1
HN-NITROSODEn-PROPYLANMINE §21-62-7 T.0E+00 1
HN-NITROSODIETHY LAMIVE 55-18-3 3.6E+01 1
N-NITROSODIMETHYLAMINE §2-75-8 L4E+01 1
N-WITROSCDIPFHENYLAMINE 86-30-6 Q0E-02 1
N-NITRO5O-M-METHYLETHY LAMINE 10505-93-6 1.2E+01 1
HN-NITROSOMORPHOLLINE 6.7E+00 1
N-NITROSOPIPERIDINE 24E+00 1
HN-NITROSOPYFROLIDINE 930-55-2 2. 1E+00 1
NAPHTHALENE
- (22 Polycyclic svomadc hydrocarbons)
- AT, 3, Al & A0 o 0y
NICEEL AND COMPOUNDS LD | corgo 420 5 DE-02 2100 SOEM | 1000 %.1E-01 £ 1
veaiues aiso apply fo. [1145 Ta
. e - e N J— — OIE-0] -
Nickel acetard® 373024 E.OE+00 408 J.OE-Q2 ] J.0E-02 1000 i &8l LR
Nickal carbanard® 3333-32:3 5.0E+00 4/09 J.0E-02 2400 J.0E-2 foeog & ';EA;D" 581 4545
Nickal carbamy® 13452303 | soE+00 | 4w soE0 | 2m0 | soEe | sowe | SIEM 591 03438
hyedroxide® 12050427 | G0E+00 499 5.08-02 oo | soEer | oo SIEN 58] 06422




APPENDIX L -TABLE 1

OEHHA/ARE APPROVED HEALTH VALUES FOR USE IN HOT SPOT FACILITY RISK ASSESSMENTS

Noncancer Effects

Cancer Rizlc

Chemical™ et —
Adure . - alat
- - .tbsrr_act Inhalation Date * Chronic Date* {.hrt.nuc Dase hata ".“ Dace * Oral Slope Date * M_‘
Substance Service REL Value Inhalation Value Oral Value Cancer Value ! Value W
Number 3 Feviewed REL Reviewsd EEL Reviewed Potency Feviewed Factor 4 | Eeviewed A
(CAS) (mgm’) [Added] (ng/m*) [Added] | mogigy | [Added] Factor Added] | (mglg-d) [Added] F
(mglz-d)’
Nickelocend® 171280 | oE+00 | amo seE0r | awe | semer | sowo | SMEH 89 4017
MICKEL OXIDE* 131300 6.0E=00 408 1.0E-01 200 5.0E-02 10/00 ';']15;:'1 g9l Taee
Nickel rgffnery dust from the Tras AT LA & P . T Aman a0 D IEQI o1 y
mromaraliurgical process Lis0 HHE T L JOE-Q2 200 F.0E-02 1000 i L ]
Nicke! subsulfide® 2035722 | 6.0E+00 4109 sep0r | 20 | semez | umae | SIEW 89 2443
NITRIC ACID TERT-37-2 B.6E+01 409 -
NITROGEN DIOXIDE 10102-24-0 4.7E+02 4200107] -
2-NITROPROPAMNE To-44-0 -~
p-NITROSODIPHENYLAMINE 156-10-5 2.2E02 499 1
OZONE 10028-15-6 1.3E+02 4eaLe)] -
FARTICULATE EMISSIONS FROM w00, 5 0E=00 208 1500 203 :
DIESEL-FUELED ENGINES™“ = TAC i TAD
FENTACHLOR.COPEENOL
._. (z2e Chiorophenals)
FERCHLOROETHYLERE 127-134 2.0E+04 499 3.5E=01 1091 2.1E-02 1091 1
(Temacklorpedrylene) TAC TAC
PHEMOL 58E+03 489 20E+02 400 —
PHOSGENE 4.0E+00 499 --
- 2.0E-01 R
PHOSPHINE Q02 -
PHOSPHORIC ACID TH64-38-2 T.0E+00 200 -
FHTHALIC AMNHYDFEIDE 25440 2.0E+01 1101 -
[ CH JATED BIPHENY
FCE (POLYCELORTNATED BIFHENYLS | 336 363 T.0E-02 202 T.O0E-02 - 1
nnspecizted mivmrs) [lowest osk)] 2102
i T TAT 1D Y 212
FCE [POLYCELORINATED BISHERYLS | 336 56 4.0E01 4.0E-01 - 1
unspecizted mixture) [low risk)] 02
PCB (POLYCHLORIMATED BIFHEIYLS - ke = o 102 I
unspeciated mixture) [high dsk] * 1336-363 2.0E-00 20E-0D 202 !
PCE (POLYCHLOFIMNATED BIFHEINYLS
(zpectated)V
33 44 -TETRACHLOROBIFHEN YL (77) 33208-13-3 4.0E-01 203 1.0E 04 205 13E+HIL FAE] 1.3E +01 803
344 5-TETRACHLOROBIFHENYL (31} TO362-50-4 4.0E-01 2103 1.0E 04 [V 13E+01 203 1.3E +01 203
2, 44" - FENTACHLOROSFHENYL FIE0E-14-4 4.0E5-01 8103 10E—04 8103 1.3E +01 203 1.3E +01 203
(105) WE-D1
2344 5-PENTACHLOROEIPHENYL (114) | 74472-37-0 8. 0E-02 03 20E-05 203 §3E+01 g3 G.3E +01 203
1324 5 FENT. Y 3150500 . [ 3E-D 03 3E GE
._]]g4 & PENTACHLOROBIPHENYL FTE08-00-6 40E-01 803 1.0E —04 803 L3E+01 g3 1.IE+01 ]




APPENDIX L -TABIE1
OEHHA/ARB APPROVED HEALTH VALUES FOR USE IN HOT SPOT FACILITY RISK ASSESSMENTS *

C hemical” Noncancer Effects Cancer Rislz
BITELEA.
Al Acute _ . Inhalation Al
N ® Absiract Inhalation Dare * Chronic Date * Chronic Dare * Dare * Oral 51 Dare * -
Substance S_E:I'\'.ICE REL Valus Inhalation Vahe Oral Value Cancer Value ;‘ O_FE Value W
Number s Feviewed REL Reviewed REL Feviewed Potency Reviewed ACKOT | Boviewed A
(CAS) (rgm’) (A dded] ugm’) [Added] | ppogery | [Added] ( rnlzmga1 [Added] | (mglkg-d) |Added] F
mg/kz-d)’
T 344 5 PENT. T B3510-44-3 03 03 3E +0 03 3E + 03
._]3;.+ _3-FENTACHLOROBFHENTL 3510443 4.0E-01 2103 1.0E—04 8103 1.3E +01 8103 1.3E +01 2
I_:.].i:.-' - PENTACHLOROBIFHENTL F7465-26-8 40ED &05 LOE 07 A 13E ~04 D 13E ~4 303
5 :: EEEE A iy 3R3E0-0 ] e ESE 0 03 IE 4 03
._]f-.-i 4 5-HEXACHLOROBEFHENTYL FEIB-0E-4 2 0E02 2103 3 0B 05 2103 §.3E +01 g103 63E +01 203
133 44 5] A Y S0TEI-00-7 03 [7E 53E 0 iE IE - i}
._]_-.'J A4 5-HENACHLOROBIPHENYL G0782-50 2. 0E.02 2103 3 0B 03 8103 §.3E +01 8103 6.5E +01 2
AT AT S5 A Y 52663 12- 03 03 3E +00 03 3iE <00 03
.7]"-57::1'4 5.5 HEXALHLOROBEIFEEN YL 51665-72-6 40E00 205 L0E—03 ] 13E ~00 EDE 1.3E =00 203
I:]i;—:‘ -HEXACELOROBIFHENYL ERERENT N 40E-08 2103 10E—05 2103 1.3E +03 g103 1.3E +03 2103
EET HLOR HENY 30635-31- 03 [ 3E -0 03 iE - fiE}
Fi::.é]Jf. 53 -BEPTACHLOROBIPHEENYL | 36635-31-9 40E0] &05 L0E0s A T3E ~01 D 13E =01 A3
POLYCHLOFIMATED DIREWNZO-P- o
DIOXING (PCDD) ig;
(A5 37,8 PCDD EQUIVALENT)™ " :
) T J H BEW7 - TEHDS IE=05
Efd%ﬁmac_lomnm_r\_cﬂv 1746016 40E05 200 1.0E-08 10/00 13205 &6 13k E6 1
7 APENTACHLORODISENZO- PR . A = B P
oy 40321-76-4 B.0E-05 2400 20E-08 10/00 L 3E<05 400 | 3E-05 10:00 1
2347 B-HEX! d IZ0- - o . . -
J]._;:I'}'ID':\.'E\;PE' ACELORODIBENED 30217-25-6 4.0E-04 200 1.0E-07 10/00 1.3E+04 409 13E~04 10:00 1
73.6.7.6-HEX: T TTo- | oo o ] - _
J].J'_‘I'}'I'g'xf\.m' ACHELORODIBENED 57653-85-7 40E-M4 200 1.0E-07 10/00 1.3E+04 499 1.3E~04 10:00 1
1.2.3,7.8.0-AEXACALORODIBENZ0- 1 e A R B mena e P
P-DIOYTT 19403-T4-3 4.0E-04 2000 1.0E-07 1000 1.3E+} 409 1.3E-04 10400 1
113385,78- ram e PR o e - o S o
HEP AL DRODEENZO-POIOND | 35822460 4.0E-03 2100 1.0E-06 10/00 1.3E+03 4700 1.3E-03 1000 1
123467.88- 37 7. OE-02 A0 1 0E-N5 1000 IE=} 3E=0 000
T A0 ORODIEENEC. P- IO 3268-87-0 4.0E-02 2100 1.0E-03 10/00 1.3E+01 499 1.3E~01 1000 1
POLYCHLORIMATED DIEENZOFURANS
7 3-:{::[} EQUIVALENT) 1030
(PCDE)
2378 5120-73 OE- 2000 1.0E-07 1000 FE+-4 3E-{ 000
TETE ACHL ORODIEENZOFLEAN 5120-73-19 4.0E-04 2100 1.0E-07 10/00 1.3E+0 499 1.3E~04 1000 1
123.73- §7117-4 OE- 2000 2 0E-07 1000 SE+3 SE-03 000
PE T ACHLORODIEENEOFUERAN 57117-41-6 8.0E-04 2100 2.0E-07 10/00 6.5E+03 499 6.5E~03 1000 1
T3 478 - . A = B ez o P
PENTACHLORODIEENZOFURAN 57117-31-4 B.0E-05 2000 I0E-08 1000 §.5E+04 499 6.5E~-04 10400 1
123476 ein e A R B ez e P
HEX ACHLORODIBENZOFURAN TO643-26-9 4.0E-04 2000 1.0E-07 1000 1.3E+4 409 1.3E-04 10400 1




APPENDIX L -TABLE 1

OEHHA/ARB APPROVED HEALTH VALUES FOR USE IN HOT S5POT FACILITY RISK ASSESSMENTS*

Chemical® Noncancer Effects Cancer Ritl:
RITELCA.
Abstract Acute . Chronic . Chronic . Inhalation . . A
Sub - ey Inhalation Date ! D.sr\e ‘ D.!l:r ) D_:l:r Oral Slope Il.z.r\e il
Substance Service Value Inhalation Value Oral Value Cancer Value F ' Value W
Number 3 Feviewed EEL Eeviewed EEL Fevtewed Potency Reviewed actor 4 | Beviewed A
(CAS) (ngm’) [Added] mzm*) [added] | (poaig) | [Added] Factor [Added] | (mgle-d) [Added] F
(mglg-d)’
T.236,78- N o R o P
HEXACHLORODIBENZOFURAN S0 4.0E-04 200 13E=04 490 L3E=04 | 1000 1
123,780- R e I - N rn .
i ——— T1018-21-0 4.0E-4 2400 1.0E-07 10/00 1.3E+0 400 1.3E+04 10400 1
T346.18- riare o AU I o o .
HE% ACHLORODIBENZOFURAN §0851-34-5 4 0E-4 240D 1 .0E-07 10000 1.3E+04 409 1.3E-04 1000 1
T13357%8- e om R - - N e o
HEPTACHLORODIEENZ OFURAN §7562-30-4 4. 0E-03 200D 1 .0E-06 10000 1.3E+03 4aa 1.3E+03 1000 1
121327580- e oo R I - e . .
HEPTACHLORODIEENZOFURAN 35673-20-7 4.0E-03 2400 1.0E-06 10/00 1.3E+03 400 1.3E=03 10400 1
113357 50- o PR e B I o o
T ACHL OR ODBENTOFRAN 30001-02-0 4. 0E-02 200D 1 .0E-03 10000 1.3E+01 409 1.3E-01 1000 1
POLYCYCLIC AROMATIC 1150
HYDROCARBON (PAH) 1151
e — R . . 409 . 10400
o L CERE* 56-55- SE-01 2E-00 -
BENZ{A)JANTHRACENE 39E- [04] L.2E [494] 1
JO— . non PR EX n 1000
BEMZO{AIFYRENE 50-32-8 3.9E+00 [4/94] 1.2E+01 [+84] 1
B j N . - 409 - 10400
a * I oy AR
BENZO(BFLUORANTHENE 05892 3.9E-01 [204] LIE00 | 4oy !
B ) - N 490 o 10:00
JZOTIF LANT * 205-82 SE-01 1.2E-+00 _ 1
BENZO({TFLUORANTHENE 5-82-3 3 [454] [4/04
Iz FLU TEEME* 07080 3.9E-01 488 TE=00 104000
BENZO(EFLUCRANTHENE 20708 3.0E-01 [204] LIES00 | ryog L
B VSENE® 215018 B 490 en 10:00
CHRYSENE 21801 3.9E-02 [2/04] 1.2E-01 [4/94] !
] . - e - aEn 400 o 10:00
ENZA H) ME 226-34-8 SE-01 1.2E-+D0 1
DIBENZ(A H)ACRIDINE 3 3 ao4] r404)
T A A% ArEnE® 53703 0 449 s 10400
DIBENZ{A H)ANTHRACENE 53-70-3 4.1E+00 [494] +1E-0D [494] !
\ 4aa 10400
—— " ekl mym ~ ] ') YR
DIBENZ(A NACPRIDIMNE 224420 3.9E-01 [204] 1. 2E+0D [494] 1
i EXT 1000
S - 3§ 3. 0E+00 2E+D "
DIEENZO{AEFYRENE 192854 3.9E [4/04] LIE-01 [494] L
s Tror e o - oren 100 e 10700
DIBENZO(A H)FYRENE 150540 3.0E+01 [494] 1.2E=02 494] 1




APPENDIXL -TABLE1

OEHHA/ARE APPROVED HEALTH VALUES FOR USE IN HOT SPOT FACILITY RISK ASSESSMENTS *

Noncancer Effects Cancer Rizk
Chemical” ent F—
Abstract ace Diare * Chrenic Diare * Chrounic Dare * nhalation Dare * Dare * M
Substance * Service Iuh;g_nuu Viloe Inhalation Valuz Oral Value Cancer Valoe Oral Slgpe Value w
Number 3 Eeviewed Feviewed EEL Feviewed Potency Reviewed Factor 4 | Beviewsed A
(CAS) (ngm’) [Added] (ngn?) [Added] | ipeqeergy | [4dded] Factor Added] | (mglg-d) [Added] F
(mg/kg-d)’
DIEENZO(AIPYRENE " 189-55-8 39E+01 e 128-q2 | 000 1
ENZOG. o TE | oy | M| ped
e o . o A 790 R ]
DIEENZO(A LSYRENE 191-30-0 3 8E+01 [04] LIE-02 [4/94 1
TH-DEENZO(C, GICARBATOLE® 194-59.2 3 9E+00 +58 12E=g1 | 1000 .
' S - ' [294] - [494)
T o - 39 [ Lo, | 0@
DIMETHYLBENZ(ANTERACENE® | 7797F HEE ) poy | PETR ] g !
— " — - omn 399 R 10:00
1.5-DRITROPYRENE 42307-654-5 3.8E+01 [404] LIE-02 [484] 1
1.2-DINITROFYRENE®* 1307-65-0 3.9E=00 +o0 12E-01 | 1000 1
T i [#94] [494]
INDENO(1,2,3-C D)FYRENE® 103395 3.9E-01 +99 128-00 | 100 1
ENO(1,2,3-C.DJPYRE? a4 (494
) e e goc N 390 e 10/00
Y NTHRENE 5649-3 21.2E+0 2 2B+ :
3-METHYLCHOLANTHRENE + E+01 (204 B0l | o 1
5 METHYLCHRYSENE®* 3607243 39E+00 | oy | 1201 | s 1
NAPETHALENE 01-20-3 ©.0E-00 400 N
S-NITROACENAPHTHENE® 2 L3E01 98 L3E01 1700 .
5-KITROACENAPHTHENE : SE [494] B [4/94]
. EX 0700
- - * . . 2 n VR
§-NTTROCHRYSENE 7406028 3.0E+01 (494 12E-02 | piou 1
- - " - o EX - 0700
2-NITROFLUORENE 607-57-3 39E-02 (204 1.2E-01 404 1
. o aan R EX - 070
1-NITROPYRENE 5572430 39E-M (204 12E-00 | ryou 1
, . e p—— EX —— 0700
4-KITROPYRENE 35914 39E-01 [404] LIE-00 [+94] 1
DOTASSIUN BROMATE
_. (see Bromine & Compounds)
1.3-PROPANE SULTONE 14E+00 499 1
TROPYLENE (PROPENE) 115071 3.0E~03 400 -
TROPYLERE GLYCOL MONOMETHEYL — T —
gl 107882 7.0E+03 2100
ETHER. -
— - R A - 790
PROPYLENE OXIDE 75-56-9 3.1E+03 3.0E=01 2100 13E-02 (700] 1
SELEMIUM AND COMPOUNDS ! "[3." el 2.0E+01 1201 -
HYDROGEN SELENIDE TIEI075 5.0E~00 -
Selenium suffide Tddh-34-4 20E+OI -
SODIUM HEYDROXIDE 1310-732 8.0E+00 4 8E+00 7190 -




APPENDIXL -TABIE1

OEHHA/ARE APPROVED HEALTH VALUES FOR USE IN HOT SPOT FACILITY RISK ASSESSMENTS *

Noncancer Effects Cancer Risl:

Chemical™ ent ——

Acute ) . alati
_ - :tb$n?3c[ Inhalation Diate * C I-"]"’n_]': D.sr\e * C-ll]‘?lllll: D.!l:r * phata I:!u D.!l:r * Oral Slope Il.z.r\e * }‘I\_-
Substance Service Value Inhalation Value Oral Value Cancer Value ' Value W
Number s Feviewed REL Reviewed REL Feviewed Potency Feviewed Factor 4 | Feviewed A
(CAS) (ng'm’) [Added] (ugim®) [Added] | poneigy | Added] Factor [Added] | (mglz-d) [Added) F

imgkz-d)’

TYRENE 100-42-5 2.1E+04 489 SOE+D2 400 -
SULFATES 2960 489 2.5E+01 1492 -
SULFUF. DICKIDE TA46-00-5 4ee[1e1] §.6E+02 1492 -
SULFUFRIC ACID AWND OLEUM TEG4-0 30 48 1OE+QQ 12401 -

SULFLURIC ACID TEG4-03-0 4/00 1OE+00 12401 -
SULFUR TRIOXIDE a5-Tid 200 _
OLEUM S004-057 4/00 1QE+00 12401 -
1.1.2 2-TETRACHLOF.OETHANE T8-34-3 2.0E-01 499 1
TETFACHLOROPHENOLS
.. (see Chlorophenals)
2.4 5-TRICHLOROFHENOL
.. (see Chlorophenols)
2.4 6-TRICHLOROFHENOL
.- [z2e Chlorophenals)
THICACETAMIDE G2-55-3 §.1E+00 499 1
TOLUENE 108-88-3 3.TE+04 48 3.0E+02 440 -
Toluene diisacyantates e 70Em 1 59E0 499 i
TOLUENE-24-DIISOCTANATE 554-828 T.0E-02 01 3.9E-02 499 1
TOLUENE-16-DIIS0OCTAMNATE 01-08-7 T.0E-02 01 3.9E-02 499 1
l] 2 -1'R_.CHLDP:GETH.-".I\'E 70.00-5 5.TE-02 499 1
(Winyl micklorde)
TRICELOROETHYLENE™ 70-01-6 400 B3 1090 1
TRIETHYLAMIME 121448 2.8E+03 48 Q102 -
- . - o1 — ER
UFETHANE (Erthyl carbamare) 51-T8-6 1.OE+DD [7:90] 1
Famadium Compoinds Nid
Fanadivm (fume or dust) 7440-52-2 3.0E+01 400 -
VAMNADIUM PENTOXIDE 1314-52-1 3.0E+01 48 -
VINTL ACETATE 108054 2.0E+02 1201 -
VINYL CHLORIDE™ {Chiorosthylens) 75-01-4 1.3E+03 49 3-71'5;3'1 1220 1
TINYLIDENE CHLORDE I, - E-01 ol i
(1,1-Dichloroetvisns) o T N
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OEHHA/ARE APPROVED HEALTH VALUES FOR USE IN HOT SPOT FACILITY RISK ASSESSMENTS*

Noncancer Effects Cancer Risk

Chemical™ Y -
- Abstract Arute Date * Chronic Darte * Chronic Diaee * Iukalation Doate * Date * M
- £ o Inhalation . _ _ : - . Oral Slope . r
Substance Service Value Inhalation Value Oral Value Cancer Value ' Value W
Number s Feviewed FEL Feviewsd EEL Feeviewed Potency Feviewed Factor 4 | Beviewsd A
(CAS) (ngm’) [Added] (mzm*) [Added] | o) [Added] Factor [Added] | (mglz-d) |Added] F

(mg/kg-d)”
. . 1330-20-7 L n . .

YLENES (muixed isomers) 1710 2.2E+04 48 T.0E+02 400 -
m-XYLENE 105-38-3 2.2E+04 489 T.0E+02 400 --
o-XYLENE 05-47-6 2.2E+04 499 7.0E+02 400 -~
p-XYLENE 106-42-3 2.2E+04 499 T.OE+02 400 -




Appendix F
Emission Estimates for Existing New and Old
Equipment



CARB Speciation Method

SCAQMD Efs http://mww.agmd.gov/prdas/pdf/COMBEM2001.pdf

VOC (Ibs/day) 50 3 engines (permit)
VOC (g/s) 0.2627 Control Eff. (%) 70 [1]
Gas Consumption (scf/hr) 17640 per engine
ICE-NG ROG/VOC ROG/VOC
CHEMICAL NAME CAS Speciation [Emission Rate Each Engine
(excluding PAHS) Fraction (g/s) LBS/HR LBS/YR
1,2,4-TRIMETHYLBENZENE { 95636 3.9705E-04 1.0432E-04 |2.7573E-04 2.415
ACETALDEHYDE 75070 1.1911E-03 3.1294E-04 |8.2716E-04 7.246
BENZENE 71432 4.3673E-03 1.1474E-03 |3.0329E-03| 26.568
BUTYRALDEHYDE 123728 7.9406E-04 2.0862E-04 |5.5143E-04 4.831
CYCLOHEXANE 110827 3.9705E-04 1.0432E-04 |2.7573E-04 2.415
ETHYLBENZENE 100414 3.9705E-04 1.0432E-04 |2.7573E-04 2.415
ETHYLENE 74851 2.5013E-02 6.5717E-03 [1.7370E-02 152.162
FORMALDEHYDE 50000 3.2160E-02 8.4493E-03 [2.2333E-02 195.637
ISOMERS OF XYLENE 1210 7.9406E-04 2.0862E-04 |5.5143E-04 4.831
M-XYLENE 108383 3.9705E-04 1.0432E-04 |2.7573E-04 2.415
N-HEXANE 110543 7.9406E-04 2.0862E-04 |[5.5143E-04 4.831
O-XYLENE 95476 3.9705E-04 1.0432E-04 |2.7573E-04 2.415
PROPYLENE 115071 6.7098E-02 1.7629E-02 |4.6596E-02| 408.181
TOLUENE 108883 1.5881E-03 4.1725E-04 [1.1029E-03 9.661
70% NMHC control efficiency applied to PAHs (assumed same as the testing for NMHC)
Controlled [Controlled
PAHs CAS EF (Ibs/MMcf) LBS/HR LBS/YR
PAHs 1151 0.0004 2.12E-06 1.85E-02




BOILER-NG

AQMD Backup data for Boiler on Page 9

Parameters
Size 16 MMBtu/hr
Fuel Consumption 16000 cfth
Operating Scenario Ave. Max.
Load 100% 100%
Hour/day 24 24
Days/Week 7 7
Days/Year 365 365
Days/Month 30 30
Emission Factors Uncontrolled Controlled
(6{0) 50 50 ppm
NOx 9 9 ppm ROG Emission Rates
PM10 7.6 7.6 Ib/mmcf LBS/HR LBS/YR
ROG 5.5 5.5 Ib/mmcf 0.09 770.88
SOx 0.8 0.8 Ib/mmcf

CHEMICAL NAME CAS Speciation

Fraction LBS/HR LBS/YR

FORMALDEHYDE 50000 0.1660 1.4606E-02] 127.948
BENZENE 71432 0.0830 7.3029E-03] 63.974
TOLUENE 108883 0.0415 3.6515E-03] 31.987
ISOMERS OF HEXANE 110543 0.0207 1.8257E-03] 15.993
CYCLOHEXANE 110827 0.0207 1.8257E-03] 15.993
ISOMERS OF PENTANE NA 0.1867 1.6432E-02] 143.941
N-BUTANE NA 0.1867 1.6432E-02] 143.941
N-PENTANE NA 0.1245 1.0954E-02] 95.961
PROPANE NA 0.0830 7.3029E-03] 63.974
Note: CAS with NA means this chemical is not listed as a TAC in HARP database.

CHEMICAL NAME CAS Efs(Ib/mmcf) LBS/HR LBS/YR |If chemical is
Acetaldehyde 75070 0.0031 4.9600E-05 0.434 |the Efs from ,
Acrolein 107028 0.0027 4.3200E-05 0.378
Propylene 115071 0.53 8.4800E-03 74.285
Naphthalene 91203 0.0003 4.8000E-06 0.042
Xylenes 1330207 0.0197 3.1520E-04 2.761
Ethylbenzene 100414 0.0069 1.1040E-04 0.967




Control efficiency 70%

PAHs CAS | EF (Ibs/MMcf)|  LBS/HR LBS/YR

PAHs 1151 0.0004 1.92E-06 1.68E-02
SCAQMD Efs http:/iww.agmd.gov/prdas/pdf/COMBEM2001.pdf

Standby Diesel Engine

Size 400 ekW 536 bhp-hr |
Operation 62 hr/yr 1-hr test/wk + 10-hr Maint/yr
Exhaust 3334 acfm
Release Height/Diameter 12 ft 1 ft
Fuel Consumption (100% Load 29 gal/hr
Emission factors (Caterpillar Technical Data)
Nox 5.46 g/bhp-hr
CO 0.32 g/bhp-hr LBS/HR LBS/YR
HC 0.11 g/bhp-hr 0.130 8.052
PM 0.062 g/bhp-hr
TACs
CAS EF(g/bhp-hr) Ib/hr Ib/yr
Diesel PM 9901 6.20E-02 7.320E-02 4.538

Other HC having Chronic and Acute impacts from CARB Speciation Profile 818

Speciation WEIGHT % LBS/HR LBS/YR

CHEMICAL NAME CAS Fraction of TOG

FORMALDEHYDE 50000 0.1471 14.714 0.0191 1.1847
BENZENE 71432 0.0200 2.000998 0.0026 0.1611
METHYL ETHYL KETONE (ME 78933 0.0148 1.476998 0.0019 0.1189
TOLUENE 108883 0.0147 1.473 0.0019 0.1186
M-XYLENE 108383 0.0061 0.611 0.0008 0.0492
O-XYLENE 95476 0.0034 0.335 0.0004 0.0270
P-XYLENE 106423 0.0010 0.095 0.0001 0.0076
STYRENE 100425 0.0006 0.058 0.0001 0.0047
METHYL ALCOHOL 67561 0.0003 0.03 0.00004 0.0024

Other metal PM having Acute impacts from CARB PM Speciation Profile 116
PM10/2.5
VANADIUM 7440622 0.0055 0.55 0.0004 0.0250

PAHSs' Ef from SCAQMD-http://www.agmd.gov/prdas/pdf/COMBEM2001.pdf

(Ib/1000 gal) LBS/HR _ LBS/YR
PAHs 0.0559 0.0016211 0.1005082




CARB Speciation Method

BOILER-NG

AQMD Backup data for Boiler on Page 9

Parameters
Size 16.6 MMBtu/hr
Fuel Consumption 16000 cfh
Operating Scenario Ave. Max.
Load 100% 100%
Hour/day 24 24
Days/Week 7 7
Days/Year 365 365
Days/Month 30 30
Emission Factors Uncontrolled Controlled
CoO 50 50 ppm
NOXx 9 9 ppm ROG Emission Rates
PM10 7.6 7.6 Ib/mmcf LBS/HR LBS/YR
ROG 5.5 5.5 Ib/mmcf 0.09 770.88
SOx 0.8 0.8 Ib/mmcf

CHEMICAL NAME CAS Speciation

Fraction LBS/HR LBS/YR

FORMALDEHYDE 50000 0.1660 1.4606E-02] 127.948
BENZENE 71432 0.0830 7.3029E-03|] 63.974
TOLUENE 108883 0.0415 3.6515E-03] 31.987
ISOMERS OF HEXANE 110543 0.0207 1.8257E-03] 15.993
CYCLOHEXANE 110827 0.0207 1.8257E-03] 15.993
ISOMERS OF PENTANE NA 0.1867 1.6432E-02] 143.941
N-BUTANE NA 0.1867 1.6432E-02] 143.941
N-PENTANE NA 0.1245 1.0954E-02] 95.961
PROPANE NA 0.0830 7.3029E-03] 63.974
CARB VOC Source Profile ID#3
Note: CAS with NA means this chemical is not listed as a TAC in HARP database.

CHEMICAL NAME CAS Efs(Ib/mmcf) LBS/HR LBS/YR
Acetaldehyde 75070 0.0031 4.9600E-05 0.434
Acrolein 107028 0.0027 4.3200E-05 0.378
Propylene 115071 0.53 8.4800E-03 74.285
Naphthalene 91203 0.0003 4.8000E-06 0.042
Xylenes 1330207 0.0197 3.1520E-04 2.761
Ethylbenzene 100414 0.0069 1.1040E-04 0.967

If chemical is not available in source profile,
the Efs from AQMD backup data were used.




No control efficiency applied for the Boiler's PAHSs.

PAHs CAS | EF (lbs/MMcf)]  LBS/HR | LBS/YR |
PAHs 1151 4.00E-04 6.40E-06 5.61E-02
CATEF Heater emission factor of PAHs, Boiler's not available.
SCAQMD Efs http://mww.agmd.gov/prdas/pdf/COMBEM2001.pdf
Standby Diesel Engine
Size ekw 2018 bhp-hr
Operation 62 hr/yr
Exhaust 15135.9 acfm
Release Height/Diameter 12 ft 1 ft
Fuel Consumption (100% Load 138.9 gal/hr
Emission factors (Caterpillar Technical Data)
Nox 5.39 g/bhp-hr
CO 0.29 g/bhp-hr LBS/HR LBS/YR
HC 0.11 g/bhp-hr 0.489 30.314
PM 0.026 g/bhp-hr
TACs
CAS EF(g/bhp-hr) Ib/hr Ib/yr
Diesel PM 9901 2.60E-02 1.156E-01 7.165
http://www.cat.com/cda/components/fullArticle/?m=39280&x=7&id=215813&lanqguageld=7  Rating 2000
Other HC having Chronic and Acute impacts from CARB Speciation Profile 818
Speciation WEIGHT % LBS/HR LBS/YR
CHEMICAL NAME CAS Fraction of TOG
FORMALDEHYDE 50000 0.1471 14.714 0.0719 4.4605
BENZENE 71432 0.0200 2.000998 0.0098 0.6066
METHYL ETHYL KETONE (ME 78933 0.0148 1.476998 0.0072 0.4477
TOLUENE 108883 0.0147 1.473 0.0072 0.4465
M-XYLENE 108383 0.0061 0.611 0.0030 0.1852
O-XYLENE 95476 0.0034 0.335 0.0016 0.1016
P-XYLENE 106423 0.0010 0.095 0.0005 0.0288
STYRENE 100425 0.0006 0.058 0.0003 0.0176
METHYL ALCOHOL 67561 0.0003 0.03 0.00015 0.0091
Other metal PM having Acute impacts from CARB PM Speciation Profile 116
PM10/2.5
VANADIUM 7440622 0.0055 0.55 0.0006 0.0394
PAHSs' Ef from SCAQMD-http://www.agmd.gov/prdas/pdf/COMBEM2001.pdf
(Ib/1000 gal) LBS/HR LBS/YR
PAHs 0.0559 0.0077645 0.48139962

Heater/Chiller

AQMD Backup data for Boiler on Page 11

Parameters

Size

Fuel Consumption
Operating Scenario
Load

Hour/day
Days/Week
Days/Year
Days/Month
Emission Factors
CO

NOXx

PM10

ROG

SOx

7.623
7623
Ave.
100%
24
7
365
30
Uncontrolled
50
9
7.6
55
0.8

MMBtu/hr
cfh
Max.
100%
24
7
365
30
Controlled
50
9
7.6
55
0.8

ppm

ppm ROG Emission Rates
Ib/mmcf LBS/HR LBS/YR
[b/mmcf 0.09 770.88
Ib/mmcf




CHEMICAL NAME CAS Speciation
Fraction LBS/HR LBS/YR
FORMALDEHYDE 50000 0.1660 6.96E-03] 60.959
BENZENE 71432 0.0830 3.48E-03] 30.479
TOLUENE 108883 0.0415 1.74E-03] 15.240
ISOMERS OF HEXANE 110543 0.0207 8.70E-04] 7.620
CYCLOHEXANE 110827 0.0207 8.70E-04] 7.620
ISOMERS OF PENTANE NA 0.1867 7.83E-03] 68.579
N-BUTANE NA 0.1867 7.83E-03] 68.579
N-PENTANE NA 0.1245 5.22E-03] 45.719
PROPANE NA 0.0830 3.48E-03] 30.479
CHEMICAL NAME CAS Efs(Ib/mmcf) LBS/HR LBS/YR
Acetaldehyde 75070 0.0031 2.3631E-05 0.207
Acrolein 107028 0.0027 2.0582E-05 0.180
Propylene 115071 0.53 4.0402E-03 35.392
Naphthelene 91203 0.0003 2.2869E-06 0.020
Xylenes 1330207 0.0197 1.5017E-04 1.316
Ethylbenzene 100414 0.0069 5.2599E-05 0.461

If chemical is not available in source profile, the Efs from AQMD backup data were used.
for the Boiler's PAHs.

No control efficiency applied

PAHs

CAS

TEF (Ibs/MMch) |

LBS/HR

[ LBSIYR |

PAHs

SCAQMD Efs http://www.agmd.gov/prdas/pdf/COMBEM2001.pdf

1151

4.00E-04

3.05E-06

2.67E-02



Appendix G
Permit Document for Existing Equipment

(These documents are on file at the City of
Newport Beach Planning Department)



Appendix H
SCAQMD PAH Emission Factors



VENTURA COUNTY AIR POLLUTION CONTROL DISTRICT

669 County SquareDrive, Ventura CA 93003 805/ 645-1401 FAX 805/ 645-1444 www.vcapcd.org

AB 2588 COMBUSTION EMISSION FACTORS

Emission factors for combustion of natural gas and diesel fuel were developed for use in AB
2588 emission inventory reports in 1990 and updated in 1991, 1992 and 1995. These factors
have been updated again based on new data available from the USEPA (1) (10).

These emission factors are to be used where source testing or fuel analysis are not required by the
AB 2588 Criteria and Guidelines Regulations, Appendix D. The factors are divided into external
combustion sources (boilers, heaters, flares) and internal combustion sources (engines, turbines).
Natural gas combustion factors are further divided into a number of sub-categories, based on
equipment size and type.

If better source specific data such as manufacturer's data, source tests, or fuel analysis is
available, it should be used rather than these emission factors.

Natural Gas Combustion Factors

Natural gas combustion factors were developed for listed substances identified by the California
Air Resources Board (CARB) as significant components of natural gas combustion emissions (2)
and for some federal HAPs.

In the past, the VCAPCD has included emission factors for natural gas fired internal combustion
equipment in this document. In 2000, the USEPA published air toxics emission factors for
natural gas fired turbines and engines. For natural gas fired internal combustion equipment, the
emission factors from the USEPA publication AP-42 (1) should be used.

For natural gas fired turbines, emission factors from Table 3.1-3 of AP-42, dated April 2000
should be used. For natural gas fired internal combustion engines, emission factors from Tables
3.2-1, 3.2-2, and 3.2-3 of AP-42, dated August 2000, as applicable, should be used.

Natural Gas Fired External Combustion Equipment

<10 MMBTUh 10-100 MMBTUh >100 MMBTUh flare
Pollutant Emissions (Ib/MMcf)
benzene 0.0080 0.0058 0.0017 0.159
formaldehyde 0.0170 0.0123 0.0036 1.169
PAH's (including naphthalene) 0.0004 0.0004 0.0004 0.014
naphthalene 0.0003 0.0003 0.0003 0.011
acetaldehyde 0.0043 0.0031 0.0009 0.043
acrolein 0.0027 0.0027 0.0008 0.010
propylene 0.7310 0.5300 0.01553 2.440
toluene 0.0366 0.0265 0.0078 0.058
xylenes 0.0272 0.0197 0.0058 0.029
ethyl benzene 0.0095 0.0069 0.0020 1.444
hexane 0.0063 0.0046 0.0013 0.029

May 17, 2001



External combustion equipment includes boilers, heaters, and steam generators.
Derivation of Factors

The emission factors for boilers, heaters, and steam generators were based on the results of
source tests performed mostly on units rated at between 10 and 100 million BTU per hour. The
following test data was used: benzene (3) (6) (16) (19); formaldehyde (3) (6) (19); PAH,
naphthalene, toluene, xylenes, ethyl benzene (16) (19); acetaldehyde, acrolein, and propylene
(19); and hexane (20).

The test results listed above were used directly to determine the emission factors for boilers,
heaters, and steam generators with heat input ratings of 10-100 MMBTU/hr.  For units <10
MMBTU/hr and >100 MMBTU/hr, were caculated by scaling the factors for 10-100
MMBTU/hr equipment by the ratios of their TOC emission factors (7).

For flares, the factors were developed by applying the CARB species profiles (8) to the USEPA
TOC emission factor for flares (1). The internal combustion species profile was used as CARB
stated that they had very little confidence in the external combustion profile, and they use only
the internal combustion profile (9). Information on acrolein was not contained in the species
profile used. It was therefore assumed that the ratio of acrolein to formaldehyde is the same for
flaresasfor turbines. The PAH emission factor isfrom EPA (10)

May 17, 2001



Diesel Combustion Factors

Diesel (#1, #2 fuel oil) combustion factors were developed for listed substances identified by the
CARB as significant components of diesel fuel combustion emissions (2) and for federal HAPs
for which data was available.

Diesel Combustion Factors

external combustion internal combustion
Pollutant Emissions (1b/1000 gal)

benzene 0.0044 0.1863
formaldehyde 0.3506 1.7261
PAH's (including naphthal ene) 0.0498 0.0559
naphthalene 0.0053 0.0197
acetaldehyde 0.3506 0.7833
acrolein 0.3506 0.0339
1,3-butadiene 0.0148 0.2174
chlorobenzene 0.0002 0.0002
dioxins ND ND

furans ND ND

propylene 0.0100 0.4670
hexane 0.0035 0.0269
toluene 0.0044 0.1054
xylenes 0.0016 0.0424
ethyl benzene 0.0002 0.0109
hydrogen chloride 0.1863 0.1863
arsenic 0.0016 0.0016
beryllium ND ND

cadmium 0.0015 0.0015
total chromium 0.0006 0.0006
hexavaent chromium 0.0001 0.0001
copper 0.0041 0.0041
lead 0.0083 0.0083
manganese 0.0031 0.0031
mercury 0.0020 0.0020
nickel 0.0039 0.0039
selenium 0.0022 0.0022
zinc 0.0224 0.0224

ND - not detected
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Derivation of Factors

For external combustion equipment, formaldehyde, PAH, and naphthalene emission factors for
were developed using source test data (17). Based on information from CARB it was assumed
that acetaldehyde and acrolein emissions would be the same as formaldehyde (14). Emission
factors for toluene, xylenes, propylene, ethyl benzene, and hexane were based on USEPA
emission factors for total organic compounds and CARB species profile (8) for substances
identified by CARB as significant.

For internal combustion engines, emission factors for formaldehyde, PAH's, naphthalene, and
metals were based on source testing (4), (5), (6), (18). Benzene, acetaldehyde, acrolein, toluene
and xylenes emission factors were based on sources (4), (5), and (18). Propylene factors were
based on source tests (4) and (5). 1,3-butadiene was based on (4). Ethyl benzene and hexane
emission factors were based on (18).

For al oil combustion equipment, emission factors for chlorobenzene, hydrogen chloride, and
metals were based on stack testing and fuel analyses (4), (5), (6), (12), (13), (18). It was assumed
that 99.9% of the chlorine contained in the fuel was converted to hydrogen chloride (15), with the
remainder converted to chlorobenzene. 5% of the chromium in the fuel samples was assumed to
be emitted as hexavalent chromium (15).

Dioxins (PCDD's), furans (PCDF's), and beryllium were identified as potentially significant
components of diesel combustion exhaust (2). However, the only test results for diesel
combustion found (11) reported "not detected” for dioxins and furans. Beryllium has not been
detected in any of the diesel fuel analyses reviewed (4), (5), (6), (12), (13), (18). For emission
inventory reporting purposes, facilities should report these compounds on for PRO using an
emission estimation code of "99" and writing "ND" for the emissions.
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Appendix I
Cumulative Risk Summary



Chem

O©CO~NOOOUTAWNPEP
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11
12
13
14
15
16
17
18
19
20
21
22
23
24

CAS
9901 DieselExhPM
50000 Formaldehyde
67561 Methanol
71432 Benzene
78933 MEK
95476 o-Xylene
100425 Styrene
106423 p-Xylene
108383 m-Xylene
108883 Toluene
7440622 Vanadium
1151 PAHs-w/o
75070 Acetaldehyde
91203 Naphthalene
100414 Ethyl Benzene
107028 Acrolein
110543 Hexane
110827 Cyclohexane
115071 Propylene
1330207 XYLENES
95636 1,2,4TriMeBenze
123728 Butyraldehyde
74851 Ethylene
1210 Xylenes

Diesel engine exhaust, particulate matter
Formaldehyde

Methanol

Benzene

Methyl ethyl ketone {2-Butanone}
0-Xylene

Styrene

p-Xylene

m-Xylene

Toluene

Vanadium (fume or dust)

Source

existing ICE #1

existing ICE #2

existing ICE #3

existing new boiler

existing new diesel Genset
existing old diesel Genset #1
existing old diesel Genset #2
existing old diesel Genset #3
existing old diesel Genset #4
existing old diesel Genset #5
existing old boiler #1

PAHSs, total, w/o individ. components reported [Triexisting old boiler #2

Acetaldehyde
Naphthalene

Ethyl benzene

Acrolein

Hexane

Cyclohexane

Propylene

XYLENES (mixed xylenes)
1,2,4-Trimethylbenzene
Butyraldehyde

Ethylene

Xylenes (mixed)

existing old boiler #3
existing old boiler #4
existing old chiller #1
existing old chiller #2
future ICE #1
future ICE #2
future ICE #3

Stk #

104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122



AVERAGE CHRONIC HI, RECEPTOR 664

CAS Name INHAL DERM SOIL MOTHER VEG ORAL TOTAL %

1151{PAHs-w/o | 7.13E-08]| 2.37E-06| 3.55E-07| 0.00E+00| 8.68E-06| 1.14E-05| 1.15E-05 0.56

50000|Formaldeh| 3.71E-06| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 3.71E-06 0.18

71432|Benzene 3.44E-06| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 3.44E-06 0.17

9901 [DieselExhH 1.90E-06| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 1.90E-06 0.09

75070|Acetaldehy] 5.58E-08| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 5.58E-08 0.00

91203[Naphthalery 3.63E-10| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 3.63E-10 0.00

1210{Xylenes 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00 0.00

74851 |Ethylene | 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00 0.00

95476|0-Xylene | 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00 0.00

95636(1,2,4TriMe[ 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00 0.00

100414|Ethyl Benz| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00 0.00

108383|m-Xylene | 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00 0.00

108883|Toluene 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00 0.00

110543|Hexane 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00 0.00

110827|Cyclohexal] 0.00E+00( 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00 0.00

115071|Propylene | 0.00E+00( 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00 0.00

123728|Butyraldeh] 0.00E+00( 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00 0.00

107028|Acrolein 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00 0.00

1330207|XYLENES| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00 0.00

67561|Methanol | 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00 0.00

78933|MEK 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00 0.00

100425]|Styrene 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00 0.00

106423|p-Xylene | 0.00E+00( 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00 0.00

7440622|Vanadium | 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00 0.00

Total 9.18E-06| 2.37E-06| 3.55E-07| 0.00E+00| 8.68E-06| 1.14E-05| 2.06E-05 1.00




AVERAGE CHRONIC HI, RECEPTOR 664

CAS NAME CNS DEVEL ENDO EYE GILV KIDN REPRO RESP BLOOD MAX
50000|Formaldehyde 0.00E+00{ 0.00E+00( 0.00E+00| 1.56E-01| 0.00E+00| 0.00E+00{ 0.00E+00( 1.56E-01] 0.00E+00| 1.56E-01
107028 |Acrolein 0.00E+00( 0.00E+00| 0.00E+00| 3.74E-03| 0.00E+00{ 0.00E+00| 0.00E+00{ 3.74E-03| 0.00E+00| 3.74E-03
75070(Acetaldehyde 0.00E+00( 0.00E+00| 0.00E+00{ 0.00E+00| 0.00E+00{ 0.00E+00| 0.00E+00{ 1.64E-03| 0.00E+00| 1.64E-03
71432|Benzene 1.52E-03| 1.52E-03| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00{ 0.00E+00| 0.00E+00 1.52E-03f 1.52E-03
9901 [DieselExhPM 0.00E+00{ 0.00E+00( 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00{ 0.00E+00( 9.16E-04| 0.00E+00| 9.16E-04
115071 (Propylene 0.00E+00( 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00{ 0.00E+00| 0.00E+00f 2.88E-04| 0.00E+00| 2.88E-04
108883 Toluene 1.28E-04| 1.28E-04| 0.00E+00{ 0.00E+00| 0.00E+00{ 0.00E+00| 0.00E+00{ 1.28E-04| 0.00E+00| 1.28E-04
1210|Xylenes 1.39E-05( 0.00E+00( 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00{ 0.00E+00( 1.39E-05| 0.00E+00| 1.39E-05
95476|0-Xylene 6.93E-06]| 0.00E+00| 0.00E+00{ 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 6.93E-06{ 0.00E+00| 6.93E-06
108383|m-Xylene 6.93E-06| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00( 0.00E+00| 6.93E-06/ 0.00E+00{ 6.93E-06
110543 [Hexane 2.74E-06| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00{ 2.74E-06
100414 |Ethyl Benzene 0.00E+00( 2.71E-06| 2.71E-06[ 0.00E+00| 2.71E-06 2.71E-06| 0.00E+00f 0.00E+00| 0.00E+00| 2.71E-06
1330207|XYLENES 2.34E-06| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00( 0.00E+00| 2.34E-06/ 0.00E+00{ 2.34E-06
91203 |Naphthalene 0.00E+00( 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00{ 0.00E+00| 0.00E+00{ 8.92E-07| 0.00E+00| 8.92E-07
78933|MEK 0.00E+00{ 0.00E+00( 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00{ 1.52E-08[ 0.00E+00| 0.00E+00| 1.52E-08
106423 [p-Xylene 1.39E-09( 0.00E+00( 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00{ 0.00E+00( 1.39E-09] 0.00E+00| 1.39E-09
100425|Styrene 6.62E-10| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00( 0.00E+00| 0.00E+00{ 0.00E+00{ 6.62E-10
67561 [Methanol 0.00E+00{ 7.71E-11| 0.00E+00f 0.00E+00| 0.00E+00{ 0.00E+00| 0.00E+00f 0.00E+00| 0.00E+00| 7.71E-11
7440622 |Vanadium 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
1151|PAHs-w/o 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
110827 [Cyclohexane 0.00E+00( 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00{ 0.00E+00| 0.00E+00f 0.00E+00| 0.00E+00| 0.00E+00
95636(1,2,4TriMeBenze 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
123728 [Butyraldehyde 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
74851|Ethylene 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
Total 1.68E-03[ 1.65E-03| 2.71E-06| 1.60E-01| 2.71E-06| 2.71E-06| 1.52E-08| 1.63E-01 1.52E-03[ 1.63E-01




ACUTE HI, RECEPTOR 664

CAS NAME CNS DEVEL EYE IMMUN | REPRO RESP BLOOD MAX %
50000 jormaldehyd 0.00E+00 | 0.00E+00 | 7.88E-02 | 7.88E-02 | 0.00E+00| 7.88E-02 | 0.00E+00 | 7.88E-02 0.71
107028 | Acrolein | 0.00E+00 | 0.00E+00| 3.15E-02 | 0.00E+00 [ 0.00E+00 | 3.15E-02 | 0.00E+00 | 3.15E-02 0.28
71432 | Benzene | 0.00E+00 | 8.23E-04 | 0.00E+00 | 8.23E-04 | 8.23E-04 | 0.00E+00 | 8.23E-04 | 8.23E-04 0.01
7440622 | Vanadium| 0.00E+00 | 0.00E+00 | 3.36E-04 | 0.00E+00 | 0.00E+00 | 3.36E-04 | 0.00E+00 | 3.36E-04 0.00
108883 | Toluene | 2.25E-05 | 2.25E-05 | 2.25E-05 | 0.00E+00 | 2.25E-05 | 2.25E-05 | 0.00E+00 | 2.25E-05 0.00
78933 MEK | 0.00E+00 | 0.00E+00| 9.32E-06 | 0.00E+00 | 0.00E+00 | 9.32E-06 | 0.00E+00 | 9.32E-06 0.00
1210 Xylenes [ 0.00E+00 | 0.00E+00 | 4.69E-06 | 0.00E+00 | 0.00E+00 | 4.69E-06 | 0.00E+00 | 4.69E-06 0.00
108383 | m-Xylene | 0.00E+00 | 0.00E+00 | 4.64E-06 | 0.00E+00 [ 0.00E+00 | 4.64E-06 | 0.00E+00 | 4.64E-06 0.00
95476 | o-Xylene [ 0.00E+00 | 0.00E+00 | 3.57E-06 | 0.00E+00 | 0.00E+00 | 3.57E-06 | 0.00E+00 | 3.57E-06 0.00
1330207 | XYLENES| 0.00E+00 | 0.00E+00 | 1.98E-06 | 0.00E+00 [ 0.00E+00 | 1.98E-06 | 0.00E+00 | 1.98E-06 0.00
106423 | p-Xylene | 0.00E+00 | 0.00E+00| 3.82E-07 | 0.00E+00 | 0.00E+00| 3.82E-07 | 0.00E+00| 3.82E-07 0.00
100425 | Styrene | 0.00E+00| 0.00E+00| 2.40E-07 | 0.00E+00 [ 0.00E+00 | 2.40E-07 | 0.00E+00 | 2.40E-07 0.00
67561 | Methanol | 9.01E-08 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 9.01E-08 0.00
9901 pieselExhPN 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 0.00
1151 | PAHs-w/o| 0.00E+00 | 0.00E+00 [ 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 0.00
75070 jcetaldehyd 0.00E+00| 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 0.00
91203 Naphthalen{ 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 0.00
100414 |thyl Benzer 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 0.00
110543 | Hexane | 0.00E+00| 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 0.00
110827 [yclohexan{ 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 0.00
115071 | Propylene| 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 0.00
95636 |,4TriMeBerl 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 0.00
123728 |utyraldehyd 0.00E+00 | 0.00E+00 [ 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 0.00
74851 | Ethylene | 0.00E+00| 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 0.00
Total 2.26E-05 | 8.45E-04 | 1.11E-01 | 7.96E-02 | 8.45E-04 | 1.11E-01 | 8.23E-04 | 1.11E-01 1.00




Cancer Risk by Source

SRC INHAL DERM SOIL MOTHER VEG ORAL TOTAL %
existing new boiler 1.40E-06 7.59E-07| 1.14E-07 0.00E+00 2.78E-06| 3.65E-06] 5.05E-06| 0.245
future ICE #1 8.75E-07 2.10E-07| 3.15E-08 0.00E+00 7.69E-07| 1.01E-06] 1.89E-06| 0.092
future ICE #2 8.72E-07 2.09E-07| 3.14E-08 0.00E+00 7.66E-07| 1.01E-06] 1.88E-06| 0.091
future ICE #3 8.74E-07 2.10E-07| 3.14E-08 0.00E+00 7.68E-07|] 1.01E-06] 1.88E-06| 0.091
existing ICE #3 8.69E-07 2.09E-07| 3.13E-08 0.00E+00 7.64E-07] 1.00E-06| 1.87E-06| 0.091
existing ICE #1 8.58E-07 2.06E-07| 3.09E-08 0.00E+00 7.54E-07] 9.91E-07| 1.85E-06] 0.090
existing ICE #2 8.60E-07 2.07E-07| 3.09E-08 0.00E+00 7.56E-07| 9.93E-07| 1.85E-06] 0.090
existing new diesel Genset 1.80E-06 0.00E+00| 0.00E+00 0.00E+00 0.00E+00( 0.00E+00| 1.80E-06| 0.087
existing old boiler #1 1.33E-07 7.20E-08| 1.08E-08 0.00E+00 2.64E-07| 3.46E-07| 4.79E-07| 0.023
existing old boiler #2 1.31E-07 7.13E-08] 1.07E-08 0.00E+00 2.61E-07| 3.43E-07| 4.74E-07| 0.023
existing old boiler #3 1.30E-07 7.04E-08| 1.06E-08 0.00E+00 2.58E-07| 3.39E-07| 4.69E-07| 0.023
existing old boiler #4 1.27E-07 6.92E-08| 1.04E-08 0.00E+00 2.53E-07| 3.33E-07| 4.60E-07| 0.022
existing old chiller #1 7.25E-08 3.93E-08] 5.89E-09 0.00E+00 1.44E-07| 1.89E-07| 2.61E-07| 0.013
existing old chiller #2 7.19E-08 3.90E-08| 5.84E-09 0.00E+00 1.43E-07| 1.87E-07| 2.59E-07| 0.013
existing old diesel Genset #5 2.08E-08 0.00E+00| 0.00E+00 0.00E+00 0.00E+00|( 0.00E+00| 2.08E-08| 0.001
existing old diesel Genset #4 2.07E-08 0.00E+00| 0.00E+00 0.00E+00 0.00E+00|( 0.00E+00| 2.07E-08| 0.001
existing old diesel Genset #3 2.05E-08 0.00E+00| 0.00E+00 0.00E+00 0.00E+00|( 0.00E+00| 2.05E-08| 0.001
existing old diesel Genset #2 2.04E-08 0.00E+00| 0.00E+00 0.00E+00 0.00E+00|( 0.00E+00| 2.04E-08| 0.001
existing old diesel Genset #1 2.02E-08 0.00E+00| 0.00E+00 0.00E+00 0.00E+00| 0.00E+00| 2.02E-08| 0.001
Total 9.18E-06 2.37E-06| 3.55E-07 0.00E+00 8.68E-06| 1.14E-05| 2.06E-05( 1.000
Receptor 664 Run 618 without PAH control on existing new boiler

Source Group Cancer RisfContribution Total %

Existing Old 2.50E-06 12% Cogen Plant Existing Equip. 1.24E-05 6.03E-01

Existing New 1.24E-05 60% Future Equip. 5.65E-06 2.74E-01
Baseline 1.49E-05 73% Central Plant  Existing Equip. 2.50E-06

Future 5.65E-06 27% Total 2.06E-05

Facility Cumulative 2.06E-05 100%




Chronic Non-Cancer Risk by Source

NAME CNS DEVEL ENDO EYE GILV KIDN REPRO RESP BLOOD %
future ICE #1 1.65E-04 1.61E-04 | 4.07E-07 | 2.20E-02 | 4.07E-07 | 4.07E-07 | 0.00E+00 | 2.23E-02 | 1.49E-04 | 2.23E-02 0.1368
future ICE #3 1.65E-04 1.60E-04 | 4.07E-07 | 2.20E-02 | 4.07E-07 | 4.07E-07 | 0.00E+00 | 2.23E-02 | 1.49E-04 | 2.23E-02 0.1368
existing ICE #3 1.64E-04 1.60E-04 | 4.04E-07 | 2.18E-02 | 4.04E-07 | 4.04E-07 | 0.00E+00 | 2.22E-02 | 1.48E-04 | 2.22E-02 0.1362
future ICE #2 1.64E-04 1.60E-04 | 4.06E-07 | 2.19E-02 | 4.06E-07 | 4.06E-07 | 0.00E+00 | 2.22E-02 | 1.49E-04 | 2.22E-02 0.1362
existing ICE #1 1.62E-04 1.57E-04 | 3.99E-07 | 2.16E-02 | 3.99E-07 | 3.99E-07 | 0.00E+00 | 2.19E-02 | 1.46E-04 | 2.19E-02 0.1344
existing ICE #2 1.62E-04 1.58E-04 | 4.00E-07 | 2.16E-02 | 4.00E-07 | 4.00E-07 | 0.00E+00 | 2.19E-02 | 1.47E-04 | 2.19E-02 0.1344
existing new boiler 4.75E-04 4.72E-04 | 1.95E-07 | 1.97E-02 [ 1.95E-07 | 1.95E-07 | 0.00E+00 | 1.98E-02 | 4.29E-04 | 1.98E-02 0.1215
existing old boiler #1 4.49E-05 4.47E-05 | 1.84E-08 | 1.87E-03 [ 1.84E-08 | 1.84E-08 | 0.00E+00 | 1.87E-03 | 4.06E-05 | 1.87E-03 0.0115
existing old boiler #2 4.45E-05 | 4.42E-05 | 1.82E-08 | 1.85E-03 | 1.82E-08 | 1.82E-08 | 0.00E+00 [ 1.85E-03 | 4.02E-05 | 1.85E-03 | 0.0113
existing old boiler #3 4.39E-05 4.37E-05 | 1.80E-08 | 1.82E-03 [ 1.80E-08 | 1.80E-08 | 0.00E+00 | 1.83E-03 | 3.97E-05 | 1.83E-03 0.0112
existing old boiler #4 4.31E-05 4.29E-05 | 1.77E-08 | 1.79E-03 [ 1.77E-08 | 1.77E-08 | 0.00E+00 | 1.80E-03 | 3.90E-05 | 1.80E-03 0.0110
existing old chiller #1 2.45E-05 2.44E-05 | 1.01E-08 | 1.02E-03 | 1.01E-08 | 1.01E-08 | 0.00E+00 | 1.02E-03 | 2.22E-05 | 1.02E-03 0.0063
existing old chiller #2 2.43E-05 | 2.42E-05 | 9.98E-09 | 1.01E-03 | 9.98E-09 [ 9.98E-09 | 0.00E+00 | 1.01E-03 | 2.20E-05 | 1.01E-03 | 0.0062
existing new diesel Genset 0.00E+00 [ 0.00E+00 [ 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 8.67E-04 | 0.00E+00 | 8.67E-04 | 0.0053
existing old diesel Genset #5 8.30E-08 7.98E-08 | 0.00E+00 | 1.02E-05 | 0.00E+00 | 0.00E+00 | 3.08E-09 | 2.01E-05 | 6.96E-08 | 2.01E-05 0.0001
existing old diesel Genset #4 8.24E-08 7.92E-08 | 0.00E+00 [ 1.02E-05 | 0.00E+00 | 0.00E+00 | 3.06E-09 | 2.00E-05 | 6.90E-08 | 2.00E-05 0.0001
existing old diesel Genset #3 8.18E-08 | 7.86E-08 | 0.00E+00 | 1.01E-05 | 0.00E+00 | 0.00E+00 | 3.03E-09 | 1.98E-05 | 6.85E-08 | 1.98E-05 | 0.0001
existing old diesel Genset#2 | 8.12E-08 | 7.80E-08 [ 0.00E+00| 1.00E-05 | 0.00E+00 | 0.00E+00 [ 3.01E-09 | 1.96E-05 [ 6.80E-08 | 1.96E-05 | 0.0001
existing old diesel Genset #1 8.04E-08 7.73E-08 | 0.00E+00 | 9.91E-06 | 0.00E+00 | 0.00E+00 | 2.98E-09 | 1.95E-05 | 6.74E-08 | 1.95E-05 0.0001
Total 1.68E-03 1.65E-03 | 2.71E-06 | 1.60E-01 | 2.71E-06 | 2.71E-06 | 1.52E-08 | 1.63E-01 | 1.52E-03 | 1.63E-01 1.0000

Source Group Chronic Risk|Contribution
Existing Old 1.03E-02 6%
Existing New 8.58E-02 53%
Baseline 9.61E-02 59%
Future 6.68E-02 41%
Facility Cumulative 1.63E-01] 100%

Receptor 664 Run 618 without PAH control on existing new boiler




Acute Risk by Source

NAME CNS DEVEL EYE IMMUN REPRO RESP BLOOD MAX %

existing new boiler 4.16E-06 1.67E-04| 1.61E-02| 6.70E-03| 1.67E-04| 1.61E-02| 1.63E-04| 1.61E-02 0.15
existing ICE #1 9.35E-07 5.01E-05| 7.44E-03| 7.49E-03| 5.01E-05| 7.44E-03| 4.91E-05| 7.49E-03 0.07
future ICE #2 9.34E-07 5.01E-05| 7.45E-03| 7.49E-03| 5.01E-05| 7.45E-03| 4.91E-05| 7.49E-03 0.07
future ICE #3 9.29E-07 5.41E-05| 7.41E-03| 7.46E-03| 5.41E-05| 7.41E-03| 5.32E-05| 7.46E-03 0.07
future ICE #1 9.28E-07 4.64E-05| 7.40E-03| 7.44E-03| 4.64E-05| 7.40E-03| 4.55E-05| 7.44E-03 0.07
existing ICE #2 9.26E-07 4.99E-05| 7.38E-03| 7.43E-03| 4.99E-05| 7.38E-03| 4.90E-05| 7.43E-03 0.07
existing ICE #3 9.24E-07 4.83E-05| 7.35E-03| 7.40E-03| 4.83E-05| 7.35E-03| 4.74E-05| 7.40E-03 0.07
existing old boiler #1 1.88E-06 6.02E-05| 7.30E-03| 3.02E-03| 6.02E-05| 7.30E-03| 5.83E-05| 7.30E-03 0.07
existing old boiler #2 1.86E-06 5.96E-05| 7.22E-03| 2.99E-03| 5.96E-05| 7.22E-03| 5.77E-05| 7.22E-03 0.07
existing old boiler #3 1.84E-06 5.89E-05| 7.12E-03| 2.95E-03| 5.89E-05| 7.12E-03| 5.70E-05| 7.12E-03 0.06
existing old boiler #4 1.80E-06 5.77E-05| 6.97E-03| 2.88E-03| 5.77E-05| 6.97E-03| 5.59E-05| 6.97E-03 0.06
existing old chiller #1 1.06E-06 3.29E-05| 4.13E-03| 1.71E-03| 3.29E-05| 4.13E-03| 3.19E-05| 4.13E-03 0.04
existing old chiller #2 1.06E-06 3.26E-05| 4.10E-03| 1.69E-03| 3.26E-05| 4.10E-03| 3.16E-05| 4.10E-03 0.04
existing old diesel Genset #5 6.95E-07 1.59E-05| 2.73E-03| 2.67E-03| 1.59E-05 2.73E-03| 1.52E-05| 2.73E-03 0.02
existing old diesel Genset #4 6.84E-07 1.57E-05| 2.69E-03| 2.63E-03| 1.57E-05 2.69E-03| 1.50E-05| 2.69E-03 0.02
existing old diesel Genset #3 6.74E-07 1.54E-05| 2.65E-03| 2.59E-03| 1.54E-05( 2.65E-03| 1.48E-05| 2.65E-03 0.02
existing old diesel Genset #2 6.62E-07 1.52E-05| 2.60E-03| 2.55E-03| 1.52E-05 2.60E-03| 1.46E-05 2.60E-03 0.02
existing old diesel Genset #1 6.49E-07 1.50E-05| 2.55E-03| 2.50E-03| 1.50E-05( 2.55E-03| 1.43E-05| 2.55E-03 0.02
existing new diesel Genset 0.00E+00f 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00( 0.00E+00| 0.00E+00( 0.00E+00 0.00
Total 2.26E-05 8.45E-04| 1.11E-01| 7.96E-02| 8.45E-04| 1.11E-01| 8.23E-04| 1.11E-01 1.00
Source Group Acute Risk ]Contribution

Existing Old 5.01E-02 45%

Existing New 3.84E-02 35%

Baseline 8.85E-02 80%

Future 2.24E-02 20%

Facility Cumulative 1.11E-01 100%




Appendix J
Proposed Project Incremental Risk Summary



Chem CAS NAME

1 1151 PAHs-w/o PAHSs, total, w/o individ. components reported [Treated as B(a)P for HRA]
2 1210 Xylenes Xylenes (mixed)
3 50000 Formaldehyde Formaldehyde
4 71432 Benzene Benzene
5 74851 Ethylene Ethylene
6 75070 Acetaldehyde Acetaldehyde
7 95476 o-Xylene 0-Xylene
8 95636 1,2,4TriMeBenze 1,2,4-Trimethylbenzene
9 100414 Ethyl Benzene Ethyl benzene

10 108383 m-Xylene m-Xylene

11 108883 Toluene Toluene

12 110543 Hexane Hexane

13 110827 Cyclohexane Cyclohexane

14 115071|Propylene Propylene

15 123728 Butyraldehyde Butyraldehyde

16 86737 Fluorene Fluorene




Cancer Risk by TAC

CAS NAME INHAL DERM SOIL MOTHER VEG ORAL TOTAL %

1151 PAHs-w/o 1.87E-08 | 6.21E-07 | 9.31E-08 | 0.00E+00 | 2.27E-06 | 2.99E-06 | 3.01E-06 0.54
50000 Formaldehyde 1.54E-06 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 1.54E-06 0.28
71432 Benzene 9.98E-07 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 9.98E-07 0.18
75070 Acetaldehyde 2.72E-08 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 2.72E-08 0.00

1210 Xylenes 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 0.00
74851 Ethylene 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 0.00
95476 0-Xylene 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 0.00
95636 | 1,2,4TriMeBenze| 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 [ 0.00E+00 | 0.00E+00 | 0.00E+00 0.00
100414 Ethyl Benzene | 0.00E+00 [ 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 0.00
108383 m-Xylene 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 0.00
108883 Toluene 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 0.00
110543 Hexane 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 0.00
110827 Cyclohexane 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 0.00
115071 Propylene 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 0.00
123728 Butyraldehyde | 0.00E+00 [ 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 0.00
86737 Fluorene 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 0.00
TOTAL 2.59E-06 | 6.21E-07 | 9.31E-08 | 0.00E+00 | 2.27E-06 | 2.99E-06 | 5.58E-06 1.00




Chronic Non-Cancer Risk by TAC

CAS NAME CNS DEVEL ENDO EYE GILV KIDN RESP BLOOD MAX %
50000 Formaldehyde | 0.00E+00 | 0.00E+00 | 0.00E+00 [ 6.50E-02 | 0.00E+00 | 0.00E+00 | 6.50E-02 | 0.00E+00 [ 6.50E-02 | 0.98
75070 Acetaldehyde 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 [ 0.00E+00 | 0.00E+00 | 8.03E-04 | 0.00E+00 | 8.03E-04 | 0.01
71432 Benzene 4.41E-04 | 4.41E-04 | 0.00E+00 | 0.00E+00 [ 0.00E+00 | 0.00E+00 | 0.00E+00 | 4.41E-04 | 4.41E-04 | 0.01

115071 Propylene 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 [ 0.00E+00 | 0.00E+00 | 1.36E-04 | 0.00E+00 | 1.36E-04 | 0.00
108883 Toluene 3.21E-05 | 3.21E-05 | 0.00E+00 [ 0.00E+00 | 0.00E+00 | 0.00E+00 [ 3.21E-05 | 0.00E+00 | 3.21E-05 | 0.00

1210 Xylenes 6.88E-06 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 6.88E-06 | 0.00E+00 | 6.88E-06 | 0.00

95476 0-Xylene 3.44E-06 | 0.00E+00 | 0.00E+00 [ 0.00E+00 | 0.00E+00 | 0.00E+00 | 3.44E-06 | 0.00E+00 | 3.44E-06 | 0.00
108383 m-Xylene 3.44E-06 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 3.44E-06 | 0.00E+00 | 3.44E-06 | 0.00
100414 | Ethyl Benzene | 0.00E+00 | 1.20E-06 | 1.20E-06 | 0.00E+00 | 1.20E-06 | 1.20E-06 | 0.00E+00 | 0.00E+00 | 1.20E-06 | 0.00
110543 Hexane 6.88E-07 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 [ 0.00E+00 | 0.00E+00 | 6.88E-07 | 0.00

1151 PAHs-w/o 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 [ 0.00
74851 Ethylene 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 | 0.00
95636 | 1,2,4TriMeBenze| 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 | 0.00

110827 Cyclohexane 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 | 0.00
123728 | Butyraldehyde | 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 | 0.00
86737 Fluorene 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 | 0.00
TOTAL 4.88E-04 | 4.75E-04 | 1.20E-06 | 6.50E-02 | 1.20E-06 | 1.20E-06 | 6.60E-02 | 4.41E-04 | 6.60E-02 1.00




Acute Risk by TAC
CAS NAME CNS DEVEL EYE IMMUN | REPRO RESP BLOOD MAX %
50000 Formaldehyde | 0.00E+00 | 0.00E+00| 2.22E-02 | 2.22E-02 | 0.00E+00 | 2.22E-02 | 0.00E+00 | 2.22E-02 0.996
71432 Benzene 0.00E+00| 1.46E-04 | 0.00E+00| 1.46E-04 | 1.46E-04 | 0.00E+00| 1.46E-04 | 1.46E-04 0.007
108883 Toluene 2.78E-06 | 2.78E-06 | 2.78E-06 | 0.00E+00| 2.78E-06 | 2.78E-06 | 0.00E+00 | 2.78E-06 0.000
1210 Xylenes 0.00E+00| 0.00E+00 | 2.34E-06 | 0.00E+00 | 0.00E+00 | 2.34E-06 | 0.00E+00| 2.34E-06 0.000
95476 0-Xylene 0.00E+00| 0.00E+00| 1.17E-06 | 0.00E+00 | 0.00E+00| 1.17E-06 | 0.00E+00| 1.17E-06 0.000
108383 m-Xylene 0.00E+00| 0.00E+00| 1.17E-06 | 0.00E+00 | 0.00E+00| 1.17E-06 | 0.00E+00| 1.17E-06 0.000
1151 PAHs-w/o 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00| 0.000
74851 Ethylene 0.00E+00| 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00| 0.000
75070 Acetaldehyde | 0.00E+00 | 0.00E+00 [ 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00| 0.000
95636 |1,2,4TriMeBenze| 0.00E+00| 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00| 0.00E+00| 0.000
100414 Ethyl Benzene | 0.00E+00 | 0.00E+00 [ 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00| 0.000
110543 Hexane 0.00E+00| 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00| 0.000
110827 Cyclohexane | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00| 0.000
115071 Propylene 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 [ 0.00E+00 | 0.00E+00 | 0.00E+00| 0.000
123728 Butyraldehyde | 0.00E+00 [ 0.00E+00 | 0.00E+00 | 0.00E+00 [ 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00| 0.000
86737 Fluorene 0.00E+00| 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 0.000
TOTAL 2.78E-06 | 1.48E-04 | 2.22E-02 | 2.23E-02 | 1.48E-04 | 2.22E-02 | 1.46E-04 | 2.23E-02 1.000




Cancer Risk by Source

RECEPTOR 664

SRC_NAME INHAL DERM SOIL MOTHER VEG ORAL(SubTotal)| TOTAL %
Future ICE #1 | 8.58E-07 | 2.06E-07 | 3.09E-08 | 0.00E+00 | 7.54E-07 9.91E-07 1.85E-06 0.33
Future ICE #2 | 8.60E-07 | 2.07E-07 | 3.09E-08 | 0.00E+00 | 7.56E-07 9.93E-07 1.85E-06 0.33
Future ICE #3 | 8.69E-07 | 2.09E-07 | 3.13E-08 | 0.00E+00 | 7.64E-07 1.00E-06 1.87E-06 0.34

Total 2.59E-06 | 6.21E-07 | 9.31E-08 | 0.00E+00 [ 2.27E-06 2.99E-06 5.58E-06 1.00




Chronic Non-Cancer Risk by Source

RECEPTOR 664

SRC_NAME DEVEL ENDO EYE GILV KIDN RESP BLOOD MAX %
Future ICE #1 | 1.57E-04 | 3.99E-07 | 2.16E-02 | 3.99E-07 | 3.99E-07 | 2.19E-02 | 1.46E-04 | 2.19E-02 0.33
Future ICE #2 | 1.58E-04 | 4.00E-07 | 2.16E-02 [ 4.00E-07 | 4.00E-07 | 2.19E-02 [ 1.47E-04 | 2.19E-02 0.33
Future ICE #3 | 1.60E-04 | 4.04E-07 | 2.18E-02 | 4.04E-07 | 4.04E-07 | 2.22E-02 | 1.48E-04 | 2.22E-02 0.34

Total 4.75E-04 | 1.20E-06 | 6.50E-02 | 1.20E-06 | 1.20E-06 | 6.60E-02 | 4.41E-04 | 6.60E-02 1.00




Acute Risk by Source

RECEPTOR 664

SRC_NAME |CNS DEVEL EYE IMMUN |REPRO [RESP BLOOD |MAX %

Future ICE #1 | 9.35E-07| 5.01E-05| 7.44E-03| 7.49E-03| 5.01E-05| 7.44E-03| 4.91E-05| 7.49E-03 0.34

Future ICE #2 | 9.26E-07| 4.99E-05| 7.38E-03]| 7.43E-03| 4.99E-05| 7.38E-03| 4.90E-05| 7.43E-03 0.33

Future ICE #3 | 9.24E-07| 4.83E-05| 7.35E-03| 7.40E-03| 4.83E-05| 7.35E-03| 4.74E-05| 7.40E-03 0.33
Total 2.78E-06 1.48E-04| 2.22E-02| 2.23E-02| 1.48E-04| 2.22E-02| 1.46E-04| 2.23E-02 1.00




Appendix K
HARP Modeled Output Files for Facility
Cumulative Cancer, Chronic and Acute Risks

(These documents are on file at the
City of Newport Beach Planning Department)



Appendix L
HARP Modeled Output Files for Incremental
Cancer, Chronic and Acute Risks by Facility

(These documents are on file at the

City of Newport Beach Planning Department)





