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ABBREVIATIONS AND DEFINITIONS 

Abbreviations 

AB 2588  Air Toxics "Hot Spots" Information and Assessment Act 
ADMRT Air Dispersion Modeling Risk Tool
AERMOD   American Meteorological Society Regulatory Model 
AER   Annual Emissions Report 
AMS    American Meteorological Society 
BPIP-PRIME   Building Profile Input Program PRIME 
CARB    California Air Resources Board 
CAS    Chemical Abstract System 
HARP2    Hot Spots Analysis and Reporting Program 
HI    Hazard Index 
HRA    Health Risk Assessment 
MEIR    Maximum Exposed Individual Resident 
MEIW    Maximum Exposed Individual Worker 
MICR   Maximum Individual Cancer Risk  
OEHHA   Office of Environmental Health Hazard Assessment 
PMI    Point of Maximum Impact 
REL    Reference Exposure Level 
RRP   Risk Reduction Plan 
South Coast AQMD  South Coast Air Quality Management District 
USEPA    United States Environmental Protection Agency 
USGS   United States Geological Survey 
UTM    Universal Transverse Mercator 
ZOI    Zone of Impact  

Key Definitions 

 Action Risk Level - An MICR of twenty-five in one million (25 x 10-6), a total acute hazard index (HIA) 
of 3.0, or chronic hazard index (HIC) of 3.0 for any target organ system at any receptor location.  

 Acute Health Impacts - An effect caused by initial exposure of a hazardous chemical on the body. The 
effects are generally severe but are often reversible after exposure stops. 

 Cancer Health Impacts - An increase in the likelihood for cancer in the exposed individual, caused by 
exposure to a carcinogenic substance. 

 Cancer Burden - Cancer burden is the estimated number of theoretical c 

 Chronic Health Impacts - An effect caused by prolonged or repeated exposures over time. Symptoms 
may not be apparent immediately but develop over time and are often irreversible. 

 Chronic 8-hour Health Impacts - An effect caused by exposures that occur on a recurrent basis, but 
only during a portion of the day.  

 Dose-Response Assessment - The process of characterizing the relationship between the exposure to 
an agent and the incidence of an adverse health effect in exposed populations. 

 MEI - Maximum exposed individual (theoretical) 

 MEIR - Maximum exposed individual resident (actual) 
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 MEIW - Maximum exposed individual worker (actual) 

 Multi-pathway Substances - A substance or chemical that once airborne from an emission source 
can, under environmental conditions, be taken into a human receptor by multiple exposure routes, such 
as inhalation, skin contact with contaminated surfaces, ingestion of soil contaminated by the emission, 
etc. 

 PMI - Off-site point of maximum impact. A location, with or without people currently present, at which 
the total cancer risk, or the total noncancer risk, has the highest numerical value. 

 Reference Exposure Level - The REL is an exposure level at or below which no noncancer adverse 
health effect is anticipated to occur in a human population, including sensitive subpopulations, exposed 
for a specific duration. One-hour acute RELs are designed to be protective for infrequent one-hour 
maximum exposures. Eight-hour RELs are designed to be protective for repeated 8-hour exposures. 
Chronic RELs are designed to be protective for continuous long-term exposures. RELs are used to 
evaluate toxicity endpoints other than cancer. RELs are expressed in units of g/m3 for inhalation 
exposures and of mg/kg-day for non-inhalation exposures. 

 Risk - The estimated probability of adverse effects to human health, in this instance from the exposure 
to environmental hazards. 

 Sensitive Receptor - A location where the human occupants are considered to be more sensitive to air 
toxic pollutants than the “average” population, such as, K-12 schools, hospitals, nursing/convalescent 
homes, daycares, and senior centers. 

 Significant Risk Level - An MICR of one hundred in one million (1.0 x 10-4), a total acute hazard 
index (HIA) of 5.0, or chronic hazard index (HIC) of 5.0 for any target organ system at any receptor 
location. 

 ZOI - The area in the vicinity of the facility in which an individual is exposed to greater than or equal to 
one in a million cancer risk (1.0 x 10-6) or greater than or equal to one half (0.5) non-cancer hazard. 
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1. EXECUTIVE SUMMARY 

On behalf of Carpenter Co. (Carpenter), Trinity Consultants, Inc. (Trinity) has prepared this Rule 1402 Risk 
Reduction Plan (RRP) for Carpenter’s facility (Facility ID #7730) located at 7809 Lincoln Ave in the city of 
Riverside, California. In accordance with AB 2588 and SCAQMD Rule 1402, Carpenter has prepared this RRP 
in response to SCAQMD’s notice dated February 22, 2024.  

1.1 Project Overview 
On November 14, 2022, Carpenter prepared and submitted a Health Risk Assessment (HRA) based on its 
reported emissions for Calendar Year 2019 (2019 HRA). As per SCAQMD requirements, Carpenter was 
required to prepare the 2019 HRA utilizing the applicable state and local regulatory guidance for health risk 
assessments in effect at that time, which were the . Per H&S Code 44362 (a), the 
SCAQMD is required to approve (or return for revision and resubmission) an HRA prepared pursuant to AB 
2588 within one (1) year of receipt. Pursuant to communications and requirements of the SCAQMD staff, 
Carpenter submitted a revised 2019 HRA on May 3, 2023.   
 
The SCAQMD issued a conditional approval letter for the 2019 HRA dated February 22, 2024 (refer to 
Appendix A). Pursuant to 1402(q)(1), the SCAQMD required the distribution of an AB 2588 public notice for 
affected receptors near the facility, which Carpenter completed and verified on April 3, 2024 (refer to 
Appendix A). As per the distributed public notice, a community meeting was subsequently held by the 
SCAQMD on April 25, 2024. In its conditional approval letter, the SCAQMD also required Carpenter to 
prepare this RRP per the requirements of Rule 1402 to address the chronic health risk impacts for the 2019 
HRA.  

1.2 Facility Risk Characterization 
Per applicable Rule 1402 requirements, this RRP contains a complete facility risk characterization utilizing 
proposed or installed risk reduction measures for the facility, and an updated HRA based on the revised 
emissions data for Calendar Year 2019 (RRP HRA). The RRP HRA utilized the Hot Spots Analysis and 
Reporting Program Version 2 (HARP2) and air dispersion modeling output from the most recent version of 
U.S. EPA’s AERMOD software. The results obtained from HARP2 provide the necessary information to 
generate the zones of impact and identify the potentially exposed populations. In addition, potential health 
effects were evaluated for the maximum exposed individual resident (MEIR) and the maximum exposed 
individual worker (MEIW) for both noncancer and carcinogenic health impacts. 
 
Carpenter operates various process lines, storage tanks, and combustion sources (permits provided in 
Appendix C). Based on the 2019 HRA submitted by Carpenter and approved by the SCAQMD, emissions of 
Toluene Diisocyanate (TDI) from the Rebond Line constitutes over 99% of the 8-hour chronic health risk 
impacts for the MEIW. For purposes of the RRP HRA, emissions data was based on the 2019 Annual 
Emissions Report (2019 AER) submitted by Carpenter. Risk reduction measures were evaluated and 
specified for the Rebond Line, which are the main driver of chronic health risks. To achieve stated risk 
reduction goals, Carpenter has made a material substitution of TDI with Methylene Diphenyl Diisocyanate 
(MDI) in the Rebond Line, which has much lower non-cancer chronic health hazards. Carpenter intends to 
make this a permanent material substitution, and a permit application to modify the SCAQMD operating 
permit for the Rebond Line was submitted on June 19, 2024. The facility risk characterization and post-
implementation health risk assessment contained in this RRP applied this primary risk reduction measure. 
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1.3 Summary of Results 
Based on the facility risk characterization and proposed risk reduction measure, Carpenter is anticipated to 
reduce its chronic health risk impacts to less than Action Risk Levels. Table 1b provides a summary of all 
health risk impacts from this RRP HRA. Note that Rule 1402 risk reduction measures were not required for 
acute health and cancer risk impacts; however, the RRP HRA indicates that these acute health and cancer 
risk impacts will remain well below applicable Action Risk Levels and will also decrease due to the proposed 
risk reduction measure. Summary discussions of the key health risk impacts are provided below, including, 
Point of Maximum Impact (PMI), Maximum Exposed Individual Residence (MEIR) and Maximum Exposed 
Individual Worker (MEIW).  

1.3.1 Comparison of Health Risk Results 

Table 1a compares the estimated health risk from the proposed risk reduction measure relative to the 2019 
HRA, which was used as the Baseline for comparison purposes. As stated above, the submitted 2019 HRA 
indicated the 8-hr chronic MEIW was approximately 3.19, based on the .  
 
As shown by Table 1b, this RRP HRA indicates the 8-hr chronic health risk for the MEIW has significantly 
declined as a result of the proposed risk reduction measure of reducing TDI emissions from the Rebond 
Line. The 8-hr chronic health risk for the MEIW due to the proposed risk reduction measure is 0.543. These 
updated health risk estimates are based on the , which indicate the post-
implementation chronic health risks for Carpenter are substantially lower than the 2019 HRA and well below 
Rule 1402 Action Risk Levels. As shown by Table 1a, the MEIR and MEIW for acute health and cancer 
hazards (HIA and HIC) also remain well below Rule 1402 Action Risk Levels. Further details on the results of 
the RRP HRA are summarized below.  

1.3.2 Maximum Carcinogenic Risks 

Table 1b summarizes the key results of this RRP HRA for cancer risk. Figures 5 and 8 identify the locations 
of the PMI, MEIR, and MEIW. For the MEIR and MEIW, emissions of diesel particulate matter (DPM) from 
the fire pump engines are the driving contributors to the cancer risks, constituting over 84% and 79%, 
respectively. After the material substitution, TDI emissions constitute less than 5% and 13% of the excess 
cancer risk for the MEIR and the MEIW, respectively; furthermore, the overall facility cancer risk has been 
significantly reduced since the 2019 HRA. Key results for PMI, MEIR, and MEIW are as follows: 
 

 PMI  
 Receptor ID – #3403 
 UTM Coordinates – 462690.4 E, 3754197.4 N 
 Location – along east side of the facility boundary, near the intersection of Freda Avenue and Grace 

Street  
 Cancer Risk – 9.67 x 10-07 

 MEIR  
 Receptor ID – #1165 
 UTM Coordinates – 462693.1 E, 3754233.9 N  
 Location – east of the facility, along Grace Street between Fern Avenue and Freda Avenue 
 Cancer Risk – 7.66 x 10-07  

 MEIW  
 Receptor ID – #1162 
 UTM Coordinates – 462693.1 E, 3754058.9 N  
 Location – south of the facility, along Lincoln Avenue 
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 Cancer Risk – 1.22 x 10-07 
 
Estimated cancer risks for MEIR and MEIW are both below 25 in a million, which is the Action Risk Level as 
defined by SCAQMD Rule 1402. Moreover, the values for the MEIR and MEIW do not exceed 1 x 10-5 (or 10 
in 1 million), which the SCAQMD requires the distribution of public notices pursuant Rule 1402. No sensitive 
receptors exist in the zone of impact for cancer risks. Census tracts were included in the zone of impact 
(ZOI), e.g., boundary in which the lifetime cancer risk is greater than 1 x 10-6.  

1.3.3 Chronic Noncarcinogenic Health Hazards

Table 1b summarizes the results of this HRA for chronic noncancer health hazards. Figures 6 and 8 identify 
the locations of the PMI, MEIR, and MEIW. For the MEIR and MEIW, emissions of TDI remain the driving 
contributor to chronic health risks, constituting over 92% and 96% respectively. However, the main 
contributing sources in the RRP HRA are the Prime Pour Line (Source 1) and Prime Pour TDI Tanks (Source 
8), whereas the contributing source in the 2019 HRA was the Rebond Pour Line. The overall chronic health 
risks have decreased significantly from the 2019 HRA. 
 

 PMI  
 Receptor ID – #3392 
 UTM Coordinates – 462639.6 E, 3754063 N 
 Location – south side of the facility boundary, along Lincoln Avenue 
 Chronic Hazard – 0.450 

 MEIR  
 Receptor ID – #1207 
 UTM Coordinates – 462718.1 E, 3754183.9 N  
 Location – east of the facility, along Grace Street between Lincoln Avenue and Freda Avenue 
 Chronic Hazard – 0.243 

 MEIW  
 Receptor ID – #1162 
 UTM Coordinates – 462693.1 E, 3754058.9 N  
 Location – south of the facility, along Lincoln Avenue 
 Chronic Hazard – 0.355 

 
Estimated chronic hazards for the MEIR and MEIW do not exceed the chronic hazard index of 3.0, which is 
the Action Risk Level as defined by Rule 1402(c)(2). Moreover, the values for the MEIR and MEIW do not 
exceed the chronic hazard index of 1.0, which the SCAQMD requires the distribution of public notice 
pursuant to Rule 1402.  

1.3.4 Chronic 8-hour Noncarcinogenic Health Hazards  

Table 1b summarizes the results of this HRA for chronic 8-hour noncancer health hazards. Figure 9 identifies 
the location of the MEIW. For the MEIW, emissions of TDI remain the driving contributor to chronic health 
risks, constituting over 97%. However, the main contributing sources in the RRP HRA are the Prime Pour 
Line and Prime Pour TDI Tanks, whereas the contributing source in the 2019 HRA was the Rebond Pour 
Line. The overall chronic health risks have decreased significantly from the 2019 HRA. 
 

 MEIW  
 Receptor ID – #1122 
 UTM Coordinates – 462668.1 E, 3754033.9 N  
 Location – south of the facility, along Lincoln Avenue 
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 Chronic Hazard – 0.543 
 
The estimated chronic 8-hr hazards for the MEIW does not exceed the chronic hazard index of 3.0, which is 
the Action Risk Level as defined by Rule 1402(c)(2). Moreover, the value for the MEIW does not exceed the 
chronic hazard index of 1.0, which the SCAQMD requires the distribution of public notice pursuant to Rule 
1402.  

1.3.5 Acute Noncarcinogenic Health Hazards

Table 1b summarizes the results of this HRA for acute noncancer health hazards. Figure 10 identifies the 
locations of the PMI, MEIR, and MEIW. For the MEIR and MEIW, emissions of TDI remain the driving 
contributor to chronic health risks, constituting over 79% and 89% respectively. However, the main 
contributing sources in the RRP HRA are the Prime Pour Line and Prime Pour TDI Tanks, whereas the 
contributing source in the 2019 HRA was the Rebond Pour Line. The overall chronic health risks have 
decreased significantly from the 2019 HRA. 
 

 PMI  
 Receptor ID – #3388 
 UTM Coordinates – 462573.8 E, 3754017.4 N  
 Location – south side of the facility boundary, along Lincoln Avenue 
 Acute Hazard – 0.041 

 MEIR  
 Receptor ID – #1125 
 UTM Coordinates – 462668.1 E, 3754258.9 N  
 Location – east of the facility, along Grace Street between Fern Avenue and Freda Avenue  
 Acute Hazard – 0.021  

 MEIW  
 Receptor ID – #1017 
 UTM Coordinates – 462593.1 E, 3754008.9 N  
 Location – south of the facility, along Lincoln Avenue  
 Acute Hazard – 0.037  

 
The MEIW and MEIR do not exceed the acute hazard index of 3.0, which is the Action Risk Level as defined 
by Rule 1402(c)(2). Moreover, the values for the MEIR and MEIW do not exceed the acute hazard index of 
1.0, which the SCAQMD requires the distribution of public notice pursuant to Rule 1402. 
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2. INTRODUCTION 

In response to an SCAQMD notice, this Risk Reduction Plan (RRP) was prepared pursuant to California Air 
Resources Board Air Toxics Hot Spots Program (Hot Spots Program), which is implemented per the 
requirements of California Assembly Bill 2588 (AB 2588). SCAQMD Rule 1402 implements the key 
requirements of AB 2588, which is intended to reduce the health risk associated with emissions of toxic air 
contaminants from existing sources by specifying limits for maximum individual cancer risk (MICR), cancer 
burden, and noncancer acute and chronic hazard index (HI). Further, Rule 1402 requires applicable facilities 
to implement risk reduction plans to achieve specified risk limits, as required by the Hot Spots Program. This 
RRP contains the required plan elements to satisfy the requirements of SCAQMD Rule 1402, as described 
herein. 

2.1 Applicable Requirements 
SCAQMD Rule 1402 implements AB 2588 for facilities within its jurisdiction, which requires health risk 
assessment, public notification and risk reduction measures for facilities which exceed applicable risk levels. 
Rule 1402 identifies public notification and action risk levels for carcinogenic impacts, as well as non-cancer 
acute and chronic hazard impacts. SCAQMD Rule 1402 specifies the following key requirements: 
 

 Public Notification – SCAQMD requires public notification to affected populations which equal or 
exceed the following health risk levels: MICR = 10 in 1 million, HIC = 1.0, or HIA = 1.0 
 

 Action Risk Levels – SCAQMD requires facilities to implement risk reduction measures if affected 
populations are exposed to health risk levels that equal or exceed the following: MICR = 25 in 1 million, 
HIC = 3.0, or HIA = 3.0 

 
 Significant Risk Levels – SCAQMD considers the following health risk impacts of affected populations 

to be significant: MICR = 100 in 1 million, HIC = 5.0, or HIA = 5.0 
 

 Risk Reduction Plan (RRP) – Rule 1402 specifies the following minimum plan elements for submittal 
of RRPs for subject facilities: (1) Facility Identification; (2) Facility Risk Characterization; (3) 
Identification of sources requiring risk reduction; (4) Evaluation of risk reduction measures for applicable 
sources; (5) Specification of selected risk reduction measures for applicable sources; (6) Implementation 
schedule; (7) Time extensions, if required; (8) Estimation of residual health risk; and (9) Proof of 
certification. 

 
As per Rule 1402 (g)(2), if the RRP contains a facility risk characterization demonstrating to the satisfaction 
of the Executive Officer that the facility does not exceed the Action Risk Levels, the RRP may be approved 
without the inclusion of the minimum plan elements described above. 

2.2 Background 
 
On November 14, 2022, Carpenter prepared and submitted a Health Risk Assessment (HRA) based on 
reported emissions for Calendar Year 2019 (2019 HRA). As per SCAQMD requirements, Carpenter was 
required to prepare the 2019 HRA utilizing the applicable state and local regulatory guidance for health risk 
assessments in effect at that time, which were the . Per H&S Code 44362 (a), the 
SCAQMD is required to approve (or return for revision and resubmission) an HRA prepared pursuant to  
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AB 2588 within one (1) year of receipt.  Pursuant to communications and requirements of the SCAQMD 
staff, Carpenter submitted a revised 2019 HRA on May 3, 2023.    
 
The SCAQMD issued a conditional approval letter for the 2019 HRA dated February 22, 2024 (refer to 
Appendix A). Pursuant to 1402(q)(1), SCAQMD required the distribution of an AB 2588 public notice for 
affected receptors near the facility, which Carpenter completed and verified on April 3, 2024 (refer to 
Appendix A). As per the distributed public notice, a community meeting was subsequently held by SCAQMD 
on April 25, 2024. In its conditional approval letter, SCAQMD also required Carpenter to prepare this RRP 
per the requirements of Rule 1402 to address the chronic health risk impacts for the 2019 HRA.  

2.3 Risk Reduction Plan Elements 
As per Rule 1402, the RRP must contain minimum plan elements. The following describes the minimum plan 
elements, and the relevant section of this RRP where the information can be located. 

Rule 1402 (f)(3)(A) The RRP must include the name, address, SCAQMD identification number and SIC 
code of the facility. This required facility identification can be found in Section 2.1 of 
this RRP. 

 
Rule 1402 (f)(3)(B) The RRP requires a facility risk characterization which includes an updated air toxics 

emission inventory and health risk assessment, if the risk due to total facility 
emissions has increased above or decreased below the levels indicated in the 
previously approved health risk assessment.  

 
Rule 1402 (f)(3)(C)  The RRP must include identification of each source from which risk needs to be 

reduced in order to achieve a risk below the action risk level.  
 
Rule 1402 (f)(3)(D)  The RRP must include an evaluation of the risk reduction measures available for 

applicable sources identified in (f)(3)(C), including emission and risk reduction 
potential, estimated costs, and time necessary for implementation.  

 
Rule 1402 (f)(3)(E)  The RRP must specify the risk reduction measures that shall be implemented by the 

operator to achieve the action risk level or the lowest achievable level.  
 
Rule 1402 (f)(3)(F)  The RRP must specify a schedule for implementing the specified risk reduction 

measures as quickly as feasible. The schedule shall include the submittal of all 
necessary applications for permits to construct or modify within 180 days of approval 
of the plan, or in accordance with another schedule subject to approval of the 
Executive Officer, and specify the dates for other increments of progress associated 
with implementation of the risk reduction measures.  

 
Rule 1402 (f)(3)(G)  If requesting a time extension, the RRP must specify information required to 

demonstrate that the request meets the required criteria specified under paragraph 
(e)(2) and the length of time up to two years requested. This requirement does not 
apply to this RRP, as a time extension is not being requested. 

  
Rule 1402 (f)(3)(H)  The RRP must provide an estimation of the residual health risk after implementation 

of the specified risk reduction measures.  
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Rule 1402 (f)(3)(I)  The RRP must provide proof of certification of the risk reduction plan as meeting all 
requirements by an individual who is officially responsible for the processes and 
operations of the facility.  

2.4 Report Format 
The report format for this RRP HRA is consistent with South Coast AQMD requirements and based on 
guidance by the OEHHA.  

Section 1.0  Executive Summary – This section summarizes facility information, emission sources, 
modeling parameters, and key findings of this HRA. 

 
Section 2.0  Introduction – This section discusses applicable regulatory requirements, project 

background, and report format. 
 
Section 3.0  Risk Reduction Measures – This section identifies the source(s) of risk from the facility 

and potential risk reduction measure(s) evaluated to reduce risk.  
 
Section 4.0  Hazard Identification – This section identifies the reported substances emitted from the 

facility. The substances evaluated for cancer and noncancer endpoints are identified for 
Appendix A-I substances. 

 
Section 5.0  Exposure Assessment – This section describes the estimated emissions for the chemicals 

of interest, the air dispersion modeling for determining airborne concentrations, the 
exposure pathways evaluated, and off-site receptors evaluated. 

 
Section 6.0  Risk Characterization – This section presents the results of the risk assessment for the 

exposure scenarios evaluated. An evaluation of the zone of impact (ZOI), sensitive 
receptors, and population health risks are presented where appropriate. 

 
Section 7.0  Certification – This section includes the proof of certification for this RRP.  
 
Section 8.0  References – This section identifies the various publications, sources, and other references 

used to prepare this HRA. 
 
In addition to this HRA report, the required and supplemental electronic files, including modeling input and 
output files, have been submitted to SCAQMD via the OnBase system. Electronic files included are as 
follows: 
 

 AERMOD Input File [Carpenter_v2.3.ami, Carpenter_v2.3_acute.ami] 
 AERMOD File [Carpenter_v2.3.amz, Carpenter_v2.3_acute.amz] 
 AERMAP Input and Output Text Files 
 BPIP Input and Output Text Files 
 AERMOD Plot Files by 1 Hour and Period by Source (.plt)
 USGS Terrain File (Carpenter.tif) 
 Meteorological Files (KRAL_v9.PFL, KRAL_v9.SFC) 
 HARP2 input files (*HRAInput.hra) 
 Supplemental input file with health values (*PolDB.csv) 
 Supplemental input file with GLCs (*GLCList.csv) 
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 Output log file (*output.txt) 
 Output file with cancer risk details (*CancerRisk.csv) 

Output file with chronic non-cancer risk details (*NCChronicRisk.csv)
 Output file with acute non-cancer risk details (*NCAcuteRisk.csv) 
 Pathway Receptor Information (*PathwayRec.csv) 

HARP2 Generated Risk Plot Files (.plt)
 Emission Tables
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3. RISK REDUCTION MEASURES 

As per SCAQMD Rule 1402, the RRP must contain minimum plan elements to reduce health impacts from 
the approved health risk assessment. This section identifies the minimum plan elements, including a 
discussion of the baseline health risk impacts from which risk reduction can be measured. 

3.1 Facility Identification 
Name Carpenter, Co. 

Address 7809 Lincoln Avenue 
Riverside, California 

Facility ID 7730
SIC 3086 

3.2 Baseline Health Risks  
For purposes of this RRP, the 2019 HRA will serve as initial baseline to evaluate the extent of health risk 
reductions required to meet Action Risk Levels. The following discusses the health risk impacts that were 
reported in the 2019 HRA: 
 
On November 14, 2022, Carpenter submitted its 2019 HRA which estimated health risk impacts based upon 
the 2015 OEHHA Guidelines. Table 1b summarizes the results of the 2019 HRA for cancer risks, chronic 
hazards, and acute hazards, which includes the PMI, MEIR and MEIW for all health risk impacts. As shown 
by Table 1b, cancer risk and acute hazard indices are well below Action Risk Levels, and therefore, an RRP 
was not deemed required to address these health risk impacts. For chronic health risks, the MEIR and MEIW 
were estimated to be 2.28 and 1.92, respectively. For 8-hour chronic health risks, the MEIW was estimated 
to be 3.19. The 2019 HRA indicated that over 99% of the chronic health risks were caused by TDI emissions 
from the Rebond Line.  

3.3 Source Identification 
As per Rule 1402 (f)(3)(C), the RRP must include identification of each source from which risk needs to be 
reduced in order to achieve a risk below the action risk level. As discussed above, over 99% of the chronic 
health risks in the 2019 HRA resulted from the TDI emissions from the Rebond Line. As a consequence, the 
primary source subject to this RRP is identified below: 
 

  Device ID No. 2 – Rebond Pour Line (Permit No. F62238) 

3.4 Risk Reduction Evaluation 
As per Rule 1402 (f)(3)(D), the RRP must include an evaluation of the risk reduction measures available for 
applicable sources identified in paragraph (f)(3)(C), including emission and risk reduction potential, 
estimated costs, and time necessary for implementation. 

3.4.1 Material Substitution 

At the time the 2019 HRA was submitted, the Rebond Line utilized both TDI and MDI in the process. The 
2019 HRA was based on reported TDI and MDI emissions, based on annual usage of each chemical. The 
proposed risk reduction measure for the Rebond Line completely eliminates the use of TDI within the 
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process and replaces it with a 100% MDI-based system for the Rebond Line. The MDI binder to TDI binder 
replacement ratio is approximately one-to-one (1:1). The replacement to MDI significantly decreases chronic 
health risk impacts over the existing TDI usage. As shown in Table 2a and 2b, the TDI and MDI emissions 
from the Rebond Line for Reporting Year 2019 have been updated for purposes of this RRP, while all other 
air toxic emission rates at the facility were unchanged from the approved 2019 HRA. Chronic health risk 
impacts are expected to be reduced to well below Action Risk Levels, as demonstrated by the updated HRA 
provided in this RRP. 

3.5 Measure Specification 
As per Rule 1402 (f)(3)(E), the RRP must specify the risk reduction measures implemented that will achieve 
the Action Risk Level. In this case, the implementation of the TDI to MDI substitution is anticipated to 
achieve the Action Risk Levels. MDI has lower chronic and acute risk compared to TDI; in addition, there is 
no cancer risk associated with MDI, while TDI also contributes to cancer risk. A permit application to prohibit 
the use of TDI for bonded foam in the Rebond Line was submitted to SCAQMD on June 19, 2024. Even 
assuming the worst-case baseline chronic health risk based on the SCAQMD estimates, the material 
substitution is expected to reduce these baseline chronic health risks to well below 3.0, which is the Rule 
1402 Action Risk Level. Given that the Rebond Line and TDI are at least 99% of the chronic risk impacts, 
the material substitution will be sufficient to achieve compliance with Rule 1402. For reference, the RRP HRA 
and facility risk characterization is provided in subsequent sections of this RRP, which further demonstrates 
the effectiveness of this risk reduction measure. 

3.6 Schedule 
As per Rule 1402 (f)(3)(F), the RRP must specify a schedule for implementing the specified risk reduction 
measures as quickly as feasible. The schedule shall include the submittal of all necessary applications for 
permits to construct or modify within 180 days of approval of the plan, or in accordance with another 
schedule subject to approval of the Executive Officer and specify the dates for other increments of progress 
associated with implementation of the risk reduction measures. As previously noted, a SCAQMD application 
to modify the operating permit was submitted on June 19, 2024. Carpenter implemented the material 
substitution in March 2024. 

3.7 Time Extension 
As per Rule 1402 (f)(3)(G), if requesting a time extension, the RRP must specify information required to 
demonstrate that the request meets the required criteria specified under paragraph (e)(2) and the length of 
time up to two years requested. This requirement does not apply, as a time extension is not being 
requested. 

3.8 Residual Risk Estimate 
As per Rule 1402 (f)(3)(H), the RRP must provide an estimation of the residual health risk after 
implementation of the specified risk reduction measures. As discussed, the post-implementation risk 
estimates are being provided in this facility risk characterization and RRP HRA, which are summarized in the 
subsequent sections of this RRP. For reference, Table 1b identifies the post-implementation health risks for 
the facility based on the 2019 AER, which indicates residual risks will decrease to well below Rule 1402 
Action Risk Levels. As shown by Table 1b, the air toxic emissions can increase over five times from 2019 
levels, and residual risks will still remain below Rule 1402 Action Risk Levels. 
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4. HAZARD IDENTIFICATION 

Hazard identification involves identifying if a hazard exists, and if so, what are the pollutant(s) of concern 
and whether a pollutant has potential human carcinogen and/or other adverse health effects. In general, 
OEHHA guidelines require health risk assessment for chemicals identified as Appendix A-I Substances per AB 
2588 regulations. This section provides descriptions of the facility, applicable plant processes, pollutants of 
concern, and emission estimates. 

4.1 Facility Description 
Carpenter manufacturers flexible polyurethane foam products for use in furniture, carpet cushion 
underlayment, bedding, and other applications. Carpenter operates  

 located in Riverside, CA. In general, the local topography around the 
plant is flat terrain within an urban environmental setting (refer to Figure 2). To support its manufacturing 
operations, Carpenter operates nine (9) emission sources, which are identified on Figure 3, and described 
further below.  

4.2 Process Description 
Carpenter manufactures flexible foam slabs and related products, which are used in consumer applications 
such as carpet underlay, bedding, seat cushions and others. For purposes of this HRA, the primary air toxic 
emission sources for Carpenter’s operations are a Prime Pour Line, Rebond Line, Storage Tanks, Slab Gluing 
Loop, and various combustion sources (diesel and natural gas). Emissions of regulated air toxics from 
Carpenter’s operations are principally volatiles from the foam pouring lines, gluing process, and products of 
fuel combustion. 

4.2.1 Prime Pour Line 

The Prime Pour Line produces flexible polyurethane foam in batches. Chemicals are mixed prior to 
introduction to the prime pour line.  

 
 After the foam is poured, it is transported to storage 

areas for curing before shipment. Emission calculations for TDI emissions from the Prime Pour Line are 
based on permitted emission rates provided in Permit No. G66773. Emission calculations for MDI emissions 
from the Prime Pour Line are based on approved emission factor per communications with South Coast 
AQMD staff per email from Vanessa Tanik dated July 6, 2022. The Prime Pour Line emissions are controlled 
through a . 

4.2.2 Rebond Line 

 
The 

bonded foam produced from this process is eventually processed into rolls of carpet cushion underlayment. 
Emission calculations for MDI emissions from the Rebond Line are based on approved emission factor per 
communications with South Coast AQMD staff per email from Vanessa Tanik dated July 6, 2022. The 
Rebond Line emissions are controlled through  
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4.2.3 Storage Tanks  

The facility utilizes aboveground storage tanks for TDI and MDI, which are utilized in the Prime Pour Line 
and Rebond Line, as discussed above. Emission calculations for TDI emissions from storage tanks are based 
on permitted emission rates provided in Permit No. G48365. Emission calculations for MDI emissions from 
the storage tanks are based on approved emission factor per communications with agency staff per email 
from Vanessa Tanik dated July 6, 2022. 

4.2.4 Slab Gluing Loop 

In this process, foam slab blocks are placed on a loop track and glued together to form larger blocks  
 

 Per communications with South Coast AQMD staff, the agency recommended an 
emission calculation methodology in the MDI/Polymeric MDI Emissions Reporting Guidelines for the 
Polyurethane Industry as published by the Alliance for Polyurethane Industries (page 111), which estimate 
emissions from open processes such as boardstock production. Emission estimates utilizing this 
methodology were approved by the South Coast AQMD staff per email from Vanessa Tanik dated June 4, 
2022. Based on process information from Carpenter, the following assumptions are applied for the slab glue 
loop process, which are reflected in the approved emission calculations:  
 

    
 

 
 

 Consequently, MDI emissions from the gluing process are determined to be negligible (< 
0.0001 lbs/year). 

4.2.5 Combustion Sources 

The facility operates several combustion sources which were part of the 2019 ATIR, which include: (1) a 
natural gas steam generator (Permit No. G20595); (2) a natural gas fiber line oven (Permit No. F49010); 
and (3) two emergency diesel fire pumps (Permit Nos. D22228 and D43309). Air toxic combustion emissions 
from the steam generator were calculated using approved South Coast AQMD default factors for natural gas 
boilers (< 10 MMBtu/hr). Air toxic combustion emissions from the fiber line oven were calculated using 
approved South Coast AQMD default factors for natural gas ovens (< 10 MMBtu/hr). Combustion emissions 
from the fire pumps were calculated using approved South Coast AQMD default factors for diesel fired 
stationary internal combustion engines. 

4.3 Updated Emissions Inventory 
For purposes of this RRP HRA, Trinity utilized the material usages provided by Carpenter for 2019, assuming 
the complete substitution of TDI with MDI in the Rebond Line. For the Rebond Line, Trinity identified 
SCAQMD Rule 1401 toxics from the associated Safety Data Sheets. Based on this AER, emission calculations 
applied emission factors assigned in SCAQMD permits and default AB 2588 air toxic emission factors for 
combustion. These processes were modeled as point and area sources, the operating schedules for the 
various sources are further discussed in Section 5.2. 
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4.4 Pollutants of Interest 
Per OEHHA Guidelines, the modeled chemicals in this HRA from the facility emission sources were identified 
from AB 2588 Appendix A-I list of substances. The chemicals that were identified from the listed Appendix 
A-I substances are displayed in Table 2a and 2b. Chemical profiles of these air toxics are well established by 
OEHHA and regulatory authorities, such as physical characteristics, general uses, and toxicity information. 
As shown by Table 3, of the 25 identified AB 2588 emitted substances, 14 substances have carcinogenic 
impacts, 22 substances have chronic noncancer hazard impacts, and 21 substances have acute noncancer 
hazard impacts. Some substances have multiple health impacts. As shown by Table 4, potential target 
organs for the acute and chronic noncancer health effects are as follows: cardiovascular system (CV), 
central nervous system (CNS), immune system (IMMUN), kidney (KIDN), alimentary liver system (GILV), 
reproductive system (REPRO), respiratory system (RESP), skin (SKIN), eye (EYE), bone and teeth (BONE), 
endocrine system (ENDO), hematopoietic system (HEM), and odor (ODOR).
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5. EXPOSURE ASSESSMENT 

Exposure assessment involves estimating the extent of public exposure to each regulated substance for 
which there exists potential cancer risk and/or noncancer health hazard effects. This involves modeling of 
environmental transport, evaluation of environmental fate, identification of exposure routes, identification of 
exposed populations, and estimation of short-term and long-term exposure levels. 
 
This section describes air dispersion modeling and associated parameters used to estimate the potential for 
human exposure to the AB2588 emissions from this facility, including: (1) summarize and describe the 
source information and emission estimates used in the environmental transport models; (2) describe 
potentially exposed populations; (3) describe the assumptions used in the air dispersion and assessment of 
chemical exposure model; and (4) identify primary methodologies for calculating health risk impacts. 

5.1 Air Dispersion Modeling 
Air dispersion modeling is used to estimate off-site air concentrations of chemicals associated with facility 
emissions. For this HRA, Trinity used the most recent version of the American Meteorological Society 
(AMS)/EPA Regulatory Model (AERMOD) version 23132. Developed to replace the Industrial Source Complex 
Short-Term Version 3 (ISCST3) model, AERMOD is a steady-state Gaussian plume model that can be used 
to assess ground level pollutant concentrations from a wide variety of sources (point, line, area or volume) 
for distances up to approximately 50 km, including urban and rural terrains. AERMOD can calculate ground 
level concentrations for various averaging periods, such as acute short-term exposures (1-hour averaging), 
chronic long-term exposures (annual averages) or other required meteorological data periods (i.e., 3-hour, 
8-hour, 24-hour). The assumptions used for this model are discussed in more detail below. 

5.1.1 Model Options 

For this RRP HRA, SCAQMD recommends single and multi-source dispersion modeling in urban or rural areas 
with "simple terrain" (flat or gently rolling, with ground elevations below the pollutant release heights), 
which is typical of the area immediately surrounding the facility. The following AERMOD model options were 
used in the modeling analysis: 
 

 AERMOD Version   23132 
HARP2 ADMRT 22118

 Projection    Universal Transverse Mercator (UTM) 
 Datum    World Geodetic System 1984 
 UTM Zone    11 
 Hemisphere    Northern 
 Selection    Hourly and Period 
 AERMOD File   AMI and .AMZ 
 AERMOD Output File  Plot File by Source 

 
The following default model options were used in accordance with SCAQMD guidelines: 
 

 Use regulatory default?   Yes 
 Urban or Rural?    Urban 
 Include building downwash?  Yes 
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All the point sources at the facility are identified on various manufacturing buildings (refer to Figure 3). To 
determine noncarcinogenic acute health hazards, AERMOD model calculated ground level concentrations for 
the maximum 1-hour averaging period. To determine noncarcinogenic chronic health hazards and 
carcinogenic health impacts, AERMOD model calculated ground level concentrations for the annual average 
period. 

5.1.2 Source Parameters 

The AERMOD model supports a variety of source types, including point, area, volume, and line. Based on 
current facility operations and reported emissions, modeling sources were identified for purposes of this 
HRA. Modeling sources are generally identified as point, line, volume, or area sources. There are nine (9) 
sources of AB 2588-listed substance emissions, six (6) of which are characterized as point sources. The 
following inputs are defined for the point source: 
 

 Source ID 
X Coordinate

 Y Coordinate 
 Base Elevation 
 Release Height above Ground 
 Emission Rate 
 Stack Gas Exit Temperature 
 Stack Gas Exit Velocity 
 Stack Diameter 

The point source stacks are vertical,  and there is no source grouping.  
 
Three (3) sources are characterized as area sources. The following inputs are defined for the area source: 
 

 Source ID 
 X Coordinate 
 Y Coordinate 
 Base Elevation 
 Release Height above Ground 
 Emission Rate 
 X Length 
 Y Length 

Zero sources are characterized as volume sources.  
 
All relevant emissions source parameters that were applied for this model are provided in Table 5. Maximum 
1-hour and annual average emission rates for each source and regulated chemical are provided in Table 2. 
For inputted sources, AERMOD calculates ground level concentrations based on inputted source-specific 
parameters, including the emission rate, stack height, stack inside diameter, stack exit velocity, and stack 
gas temperature. 

 

Variable emission rates were applied to each source in AERMOD based on the respective operating 
schedule. The operating schedule for each source is provided in the table below. 
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Source 
ID Source Description 

   
 

 Variable 
Rate

1 Prime Pour Line    4.2 
2 Rebond Pour Line 3.36
3 Fire Pump Engine 1    3.73 
4 Fire Pump Engine 2    3.73 
5 Fiber Line 1 Oven    4.2 
6 Steam Generator   F 1.98 
7 MDI Storage Tank    1 
8 Prime Pour TDI Tanks    1 
9 Slab Gluing Loop 1    3.36 

5.1.3 Receptors

According to OEHHA Guidelines, HRAs must provide a detailed analysis of the potentially exposed 
population. This analysis includes identification of the maximum exposed individuals (MEIs) for nearby 
residences (MEIR) and workers (MEIW), identification of sensitive receptors within the ZOI, identification of 
fence line receptors, and evaluation of potential population impacts within the ZOI. As required, various 
receptor locations were inputted into AERMOD which covered the property fenceline, nearby residences and 
workers, sensitive receptors, and census blocks. Additional detail for each receptor type is provided as 
follows: 
 

 Facility Boundary – Facility boundary receptors were defined at 20-meter increments along the 
property border. Figure 3 shows the fenceline for this HRA. The facility boundary receptors are identified 
as receptors 3383-3461. 

 Receptor Grid – A tiered receptor grid was used to identify locations of potential MEIs. The first tier 
has spacing of 25 meters out to 500 meters from the facility boundary. Tier 2 has spacing of 50 meters 
from 500 meters to 1 kilometer. Tier 3 has spacing of 100 meters from 1 kilometer to 2 kilometer. Tier 4 
has spacing of 250 meters from 2 kilometers to 4 kilometers. The receptor grid receptors are identified 
as receptors 1-3377.  

 Discrete Receptors – Discrete receptors were added to identify the potential MEIs. Discrete receptors 
were also added for residences, workplaces, and census blocks preliminarily identified to have a 30-year 
cancer risk higher than 1 in a million. The discrete receptors are identified as receptors 3378-3382.  

 Sensitive Receptors - In accordance with OEHHA Guidelines, sensitive receptors must be identified 
within the ZOI, such as K-12 schools, hospitals, nursing/convalescent homes, daycares, and senior 
centers. As applicable, to determine the location of nearby sensitive receptors within the ZOI, Trinity 
reviewed applicable public sources of information and databases, including, Google and online search. 
Sensitive receptors are identified as receptors 1444, 1445, 1488-1491, 1534-1536, 1580-1582, and 
1625-1627. A breakdown of the sensitive receptors is identified in Table 7a, and ground level 
concentrations for the sensitive receptors is provided in Table 7b. 

5.1.4  Building Downwash 

The purpose of this evaluation is to determine if stack discharge might become caught in the turbulent 
wakes of structures within close proximity. Wind blowing around a building creates zones of turbulence that 
are greater than if the building was absent. The USEPA-approved Building Profile Input Program PRIME 
(BPIP-PRIME) was used to simulate the building downwash, which is the effect of nearby structures on the 
flow of the plumes from their respective emission sources. U.S. EPA has promulgated stack height 
regulations that restrict the use of stack heights in excess of “Good Engineering Practice” (GEP) in air 
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dispersion modeling analyses.1 Under these regulations, that portion of a stack in excess of the GEP height 
is generally not creditable when modeling to determine source impacts. This essentially prevents the use of 
excessively tall stacks to reduce the ground-level pollutant concentrations. The stack height not subject to 
the effects of downwash, called the GEP stack height, is defined by the following formula: 
 

HGEP = H + 1.5L
 
Where: 
 

HGEP = GEP stack height, 
H = structure height, and 
L = lesser dimension of the structure (height or projected width) 

 
This equation is limited to stacks located within 5L of a structure. Stacks located at a distance greater than 
5L are not subject to the wake effects of the structure. If there is more than one stack at a given facility, 
the above equation must be successively applied to each stack. If more than one structure is involved, the 
equations must also be successively applied to each structure. To calculate downwash effects, if any, 
building coordinates and height of nearby structures were inputted into BPIP-PRIME and can be seen on 
Table 6. A total of eight (8) facility buildings and a total of seven (7) external buildings were modeled for 
building downwash. Figure 3 shows the facility boundary, buildings, and sources. 

5.1.5 Meteorological and Elevation Data 

CARB provides AERMOD-ready meteorological data. The appropriate regional meteorological data set was 
chosen based on station proximity to the facility. The Riverside Airport meteorological data set was 
identified as most applicable. 
 
OEHHA Guidelines recommend five years of meteorological data be used in the model if available. The 
following five-year AERMET processed meteorological data files for years 2012 through 2016 were 
downloaded from the South Coast AQMD Met Data site: 
 

 KRAL_v9.SFC 
 KRAL_v9.PFL 

The surface file and profile file were inputted into AERMAP and processed with all receptors and sources. 
Topography classification (Simple, Intermediate, Complex) is not required with the AERMOD dispersion 
model. Terrain options employed within AERMOD, using AERMAP to obtain source, building, and receptor 
elevations from the following file downloaded and resized from the USGS National Map (USGS 2022):  
 

 Carpenter.tif 

 

 

1 U.S. Environmental Protection Agency, Good Engineering Practice Stack Height Regulations, October 1988 
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5.2 Assessment of Chemical Exposure  
For this RRP HRA, SCAQMD requires the use of the Hotspots Analysis and Reporting Program, Version 2 
(HARP2). The health risk module of HARP2 incorporates the current OEHHA guidelines, exposure factors 
and most recent toxicity values for modeled substances.

5.2.1 HARP2 Analysis

AERMOD estimates off-site ambient air concentrations for each averaging period (i.e., 1-hour, annual 
average, etc.) based on source parameters and a normalized emission rate (1 gram/sec) from each emission 
source. The AERMOD output provides a theoretical concentration based on this normalized emission rate for 
each chemical at each receptor location from each source. This normalized emission rate for each source 
was used to generate a file that contained the partial contribution of each source to the total air 
concentration in units of micrograms per cubic meter ( g/m3) at each receptor. This AERMOD model output 
file was used as an input file to the HARP2 model, which combined the partial contributions with actual 
source emission rates to estimate the chemical-specific air concentrations at each receptor location. HARP2 
sums up the contribution from each source at a given receptor in order to estimate the total pollutant 
concentration for each emitted chemical. HARP2 also contains updated toxicity information (cancer potency, 
RELs, etc.) for listed regulated substances, which are applied to estimate cancer and noncancer health 
hazard impacts for relevant exposure pathways and applicable target organs.  
  
As required, the HARP2 model input and output files were submitted with this HRA report in electronic 
format, as listed in Section 2.3. 

5.2.2 Exposure Pathways 

Exposure pathways are generally classified as primary pathways and secondary pathways. Inhalation is the 
primary exposure pathway for all modeled sources and substances. For multi-pathway substances, there are 
non-inhalation exposure pathways that should also be evaluated. As applicable, the non-inhalation pathways 
include dermal exposure, water ingestion, crop ingestion (direct deposition), soil ingestion, ingestion of 
mother's milk, fish, and dairy products, or other. 
 
In general, most air toxics assessed under the Hot Spots program are volatile organic compounds that 
remain as gases when emitted into the air. These volatile chemicals are not subject to appreciable 
deposition to soil, surface waters, or plants. Therefore, human exposure does not normally occur to any 
appreciable extent via ingestion or dermal exposure. Rather, the primary exposure pathway to these 
volatiles occurs through the inhalation pathway. A small subset of regulated substances, i.e. semi-volatile 
organic and metals, is emitted partially or totally as particles subject to deposition. In these cases, ingestion 
and dermal pathways as well as the inhalation pathway must be evaluated. 
 
Based on OEHHA Guidelines the multi-pathway analyses that will be included in this HRA will consider 
exposure via the mandatory minimum pathways of: 
 

 Inhalation 
 Soil Ingestion 
 Dermal Absorption 
 Mother's Milk 
 Homegrown Produce 
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The area surrounding the facility is primarily industrial, commercial, and residential. There is no local potable 
surface water supply in the vicinity of the facility. Therefore, it is assumed that there is no risk involved in 
the exposure through ingestion of local fish nor through ingestion of surface water or groundwater. There is 
no adjustment to exposure time, worker adjustment, and time away from home applied to this HRA. 
 
If applicable, particle deposition will be predicted using the procedures and the values presented in the 
OEHHA Air Toxics “Hot Spots” Program Risk Assessment Guidelines, February 2015. The deposition rate of 2 
cm/s will be used in this HRA, as applicable. 

5.2.3 Carcinogenic Health Impacts 

In accordance with the OEHHA Guidelines, cancer risk estimates based on the theoretical upper-bound 
cancer risk were evaluated for the MEIR, MEIW, and PMI. The guidelines also require cancer risk to be 
evaluated for affected sensitive receptors and populations within the ZOI. 
 
The HARP2 model computes the total cancer risk from both inhalation and non-inhalation pathways at each 
receptor location. For example, the inhalation risk for each pollutant at a receptor location is calculated by 
multiplying the inhalation dosage by its cancer potency factor (example below). The estimated risks for 
individual substances emitted by the facility are added to provide the total cancer risk for individual receptor 
locations. For inhalation exposures, cancer risk must be separately calculated for specified age groups 
because of age differences in sensitivity to carcinogens and age differences in intake rates. Some 
substances are subject to deposition onto soil, plants, and water bodies and therefore need to be evaluated 
by the appropriate non-inhalation pathway. Cancer risk for both inhalation and non-inhalation pathways is 
calculated using Equation 8.2.4 A and 8.2.5 from the OEHHA Guidelines, generalized in the following 
equation: 

Cancer Riski= Dose × CPF × ASF × 
ED
AT

× FAH 

Where:  
Cancer Riski  =  Cancer risk for specific exposure pathway (inhalation/non-inhalation) 
Dose   =  Daily Inhalation Dose (mg/kg-day) 
CPF   =  Cancer Potency (or Unit Risk Factor) (mg/kg-day)-1 
ASF   =  Age sensitivity factor for a specified age group (unitless) 
ED   = Exposure duration (in years) for a specified age group 
AT   = Averaging time for lifetime cancer risk (years) 
FAH   =  Fraction of time spent at home (unitless) (residential inhalation pathway  

only) 
 

Per OEHHA Guidelines, South Coast AQMD assumes an exposure duration of 30 years for residential and 
sensitive receptors. For worker receptors, the exposure duration is reduced to 25 years. 

5.2.4 Noncarcinogenic Health Impacts 

Potential noncarcinogenic health effects (acute HI and chronic HI) associated with exposure to chemical 
emissions have been evaluated using the HARP2 model. Acute and chronic health hazards for different 
substances impact different target human organs (e.g., central nervous system, reproductive system, liver, 
etc.). For inhalation exposures, the model divides the predicted average air concentrations for each chemical 
at the receptor locations by the appropriate inhalation Reference Exposure Levels (RELs) provided by 
OEHHA. These ratios are chemical-specific to the chronic or acute hazard quotients. 
Noncarcinogenic health effects were also evaluated in terms of their assumed potential additive effect on 
target organs or systems. For inhalation exposures, the target organ-specific HI is the sum of the individual 
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hazard quotients for each chemical affecting a specific target organ as defined in Section 8.3.1 of the 
OEHHA Guidelines, as shown below: 
 

Hazard Index (HI)Organ=
GLC

RELOrgan Chemical
Where:  

GLC  =  ground level concentration (µg/m3), annual average concentration for chronic and 1- 
hour max concentration for acute 

REL  =  Reference Exposure Level (µg/m3) 
 

In the case of a multi-pathway pollutant (i.e., pollutants with non-inhalation exposures), health risk impacts 
consider the additional noncancer risks associated with non-inhalation routes of exposure from certain 
pollutants. 

5.2.5 Worker Adjustment Factor 

Per South Coast AQMD’s AB 2588 and Rule 1402 Supplemental Guidelines, worker adjustment factors 
(WAFs) are needed for facilities that do not operate continuously. The adjustment reflects the pollutant 
concentration that an offsite worker breathes. WAFs are only applicable when estimating worker cancer 
risks and non-cancer chronic 8-hour HI, and the WAFs only affect the inhalation pathway. WAFs were 
calculated per source based on the potential operating hours, and it is conservatively assumed that the 
offsite worker and the facility have the same operating schedule, meaning the operating schedules 
completely overlap.  
 
WAFs can typically be entered into HARP2 via the Inhalation Pathway. This method allows for one WAF to 
be used for the entire facility. For Carpenter,  

 the WAFs were directly applied to the worker cancer inhalation risk 
and the non-cancer chronic 8-hour risk for each source through post-processing in Microsoft Excel.  

 

 

Source ID Permit ID Source Name  
 

 
 

 
  

WAF 

1 G66773 Prime Pour Line   4.20
2 F62238 Rebond Pour Line    3.36
3 D22228 Fire Pump Engine 1   3.73
4 D43309 Fire Pump Engine 2   3.73
5 F49010 Fiber Line 1 Oven   4.20

6 G20595 
Clayton Natural Gas 

Fired Steam 
Generator

  1.98 

7 G48365 MDI Storage Tank    1
8 G48365 Prime Pour TDI Tanks    1
9 NA Slab Gluing Loop 1   3.36
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6. RISK CHARACTERIZATION 

The facility risk characterization section discusses the results of the modeling, including, noncancer health 
hazards, carcinogenic health hazards, zones of impact, maximum exposures, cancer burden calculations and 
affected populations. The following summarizes the key modeling parameters and results from this HRA. 

6.1 Dose-Response and Dose Estimates 
Dose-response assessment describes the quantitative relationship between the amount of exposure to a 
substance (the dose) and the incidence or occurrence of an adverse health impact (the response). For 
cancer health risk, CARB’s Scientific Review Panel on Toxic Air Contaminants has approved a list of cancer 
potency factors developed by OEHHA or USEPA. The potency factors are provided in Appendix A of the 
OEHHA Guidelines and used in HARP2 ADMRT. The potency factors for the facility are listed in Table 3. For 
noncancer health effects, the dose-response information is used to determine the RELs. The RELs are 
provided in Appendix B of the OEHHA Guidelines and used in HARP2 ADMRT. The RELs for the facility are 
listed in Table 3. 

6.2 Zone of Impact 
As required, modeling receptor points were identified to include the property fence line, nearby workers, 
and local residential neighborhoods. In addition, any sensitive receptors within the ZOI were identified (see 
Figure 5 for ZOI residential cancer risk). The ZOI is commonly defined as the area surrounding the facility 
where receptors have a potential cancer risk equal or greater than 1 in 1 million, acute hazards equal or 
greater than 0.5, or chronic hazards equal or greater than 0.5. The ZOI is defined once the air dispersion 
modeling process has determined the pollutant concentrations at each designated off-site receptor and a 
risk analysis has been performed. The results from the HARP2 model provide the information necessary to 
identify the ZOI by generating the associated risk isopleths (i.e., a geographical presentation of areas of 
equal risk). Maps depicting the ZOIs for this HRA are provided in Figures 5 through 11, as applicable. 

6.3 Carcinogenic Health Effects 

6.3.1 Point of Maximum Impact (PMI) 

Results for the PMI by each pollutant and by each source are presented in Tables 8 and 9, respectively. The 
receptor ID, UTM coordinates, cancer risk, driving compound, driving emission source, and driving pathway 
for the PMI are listed below.  
 

 Receptor ID – #3403 
 UTM Coordinates – 462690.4 E, 3754197.4 N 
 Cancer Risk – 9.67 x 10-7 
 Driving Compound – Diesel Particulate Matter (DPM) 
 Driving Emission Source – Fire Pump Engine 1 and Fire Pump Engine 2 (Source ID 3 and 4) 
 Driving Pathway – Inhalation 

The PMI is located along east side of the facility boundary, near the intersection of Freda Avenue and Grace 
Street, shown on Figure 5. 



 

Carpenter Co. / Risk Reduction Plan 
Trinity Consultants 6-2 

6.3.2 Maximum Exposed Individual Resident (MEIR) 

Results for the MEIR by each pollutant and by each source are presented in Tables 10 and 11, respectively. 
The receptor ID, UTM coordinates, cancer risk, driving compound, driving emission source, and driving 
pathway for the MEIR are listed below. 
 

 Receptor ID – #1165 
UTM Coordinates – 462693.1 E, 3754233.9 N

 Cancer Risk – 7.66 x 10-7  
 Driving Compound – Diesel Particulate Matter 
 Driving Emission Source – Fire Pump Engine 1 and Fire Pump Engine 2 (Source ID 3 and 4) 

Driving Pathway – Inhalation

The MEIR is located to the east of the facility, along Grace Street between Fern Avenue and Freda Avenue, 
shown on Figure 5. Figure 5 presents the cancer risk isopleths identifying the ZOI for residential modeling 
scenarios. 

6.3.3 Maximum Exposed Individual Worker (MEIW) 

Results for the MEIW by each pollutant and by each source are presented in Tables 12 and 13, respectively. 
The receptor ID, UTM coordinates, cancer risk, driving compound, driving emission source, and driving 
pathway for the MEIW are listed below.  
 

 Receptor ID – #1162 
 UTM Coordinates – 462693.1 E, 3754058.9 N 
 Cancer Risk – 1.22 x 10-7 
 Driving Compound – Diesel Particulate Matter 
 Driving Emission Source – Fire Pump Engine 1 and Fire Pump Engine 2 (Source ID 3 and 4) 
 Driving Pathway – Inhalation 

The MEIW is located to the south of the facility, along Lincoln Avenue, shown on Figure 7. Figure 7 presents 
the cancer risk isopleths identifying the ZOI for worker modeling scenarios. 

6.3.4 Sensitive Receptors 

Table 7a identifies the location of the sensitive receptors, which are also shown in Figure 11. None of the 
sensitive receptors that were modeled exceeded the level requiring public notification or risk reduction per 
Rule 1402. 

6.3.5 Population Cancer Burden

AB 2588 requires an estimate of the number of impacted individuals in residences and off-site workplaces 
within the ZOI. Census data is used to determine affected populations within geographic areas defined by 
census tracts. A census tract centroid (geographical center) is identified as a receptor location, which 
represents exposure to the population within that census tract. Census tract information was obtained 
directly from the HARP2 ADMRT background data for census tracts located with the ZOI.  
 
The ZOI is within Tract 313. For this HRA, affected populations were estimated based on census data from 
Calendar Year 2010, as published by the United States Census Bureau. The census tract receptors were 
inputted into AERMOD and are identified as receptors 3457-3461. The cancer burden results are presented 
in Tables 28, as follows:  
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 Total cancer burden – 0.00007 

6.4 Noncancer Chronic Health Effects 

6.4.1 Point of Maximum Impact (PMI) 

Results for the PMI by each pollutant and by each source are presented in Tables 14 and 15, respectively. 
The receptor ID, UTM coordinates, chronic hazard, driving compound, driving emission source, and driving 
target organ for the PMI are listed below.  
 

 Receptor ID – #3392 
 UTM Coordinates – 462639.6 E, 3754063 N 
 Chronic Hazard – 0.450 
 Driving Compound – Toluene Diisocyanate (TDI) 
 Driving Emission Source – Prime Pour Line and Prime Pour TDI Tanks (Source ID 1 and 8)  
 Driving Target Organ – Respiratory System 

The PMI is located along the south side of the facility boundary, along Lincoln Avenue as shown on Figure 6. 

6.4.2 Maximum Exposed Individual Resident (MEIR) 

Results for the MEIR by each pollutant and by each source are presented in Tables 16 and 17, respectively. 
The receptor ID, UTM coordinates, chronic hazard, driving compound, driving emission source, and driving 
target organ for the MEIR are listed below. 
 

 Receptor ID – #1207  
 UTM Coordinates – 462718.1 E, 3754183.9 N 
 Chronic Hazard – 0.243 
 Driving Compound – Toluene Diisocyanate (TDI) 
 Driving Emission Source – Prime Pour TDI Tanks (Source ID 8)  
 Driving Target Organ – Respiratory System 

The MEIR is located to the east of the facility, along Grace Street between Lincoln Avenue and Freda 
Avenue, shown on Figure 6. Figure 6 presents the chronic hazard isopleths identifying the ZOI for residential 
modeling scenarios. 

6.4.3 Maximum Exposed Individual Worker (MEIW) 

Results for the MEIW by each pollutant and by each source are presented in Tables 18 and 19, respectively. 
The receptor ID, UTM coordinates, chronic hazard, driving compound, driving emission source, and driving 
target organ for the MEIW are listed below.  
 

 Receptor ID – #1162 
 UTM Coordinates – 462693.1 E, 3754058.9 N 
 Chronic Hazard – 0.355 
 Driving Compound – Toluene Diisocyanate (TDI) 
 Driving Emission Source – Prime Pour Line and Prime Pour TDI Tanks (Source ID 1 and 8)  
 Driving Target Organ – Respiratory System 
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The MEIW is located to the south of the facility, along Lincoln Avenue, shown on Figure 8. Figure 8 presents 
the chronic hazard isopleths identifying the ZOI for worker modeling scenarios. 

6.4.4 Sensitive Receptors 

Table 7a identifies the location of the sensitive receptors, which are also shown in Figure 11. None of the 
sensitive receptors that were modeled exceeded the level requiring public notification or risk reduction per 
Rule 1402. 

6.5 Noncancer Chronic 8-Hour Health Effects 

6.5.1 Maximum Exposed Individual Worker (MEIW) 

Results for the MEIW by each pollutant and by each source are presented in Tables 26 and 27, respectively. 
The receptor ID, UTM coordinates, chronic 8-hour hazard, driving compound, driving emission source, and 
driving target organ for the MEIW are listed below.  
 

 Receptor ID – #1122 
 UTM Coordinates – 462668.1 E, 3754033.9 N 
 Chronic Hazard – 0.543 
 Driving Compound – Toluene Diisocyanate (TDI) 
 Driving Emission Source – Prime Pour Line (Source ID 1)  
 Driving Target Organ – Respiratory System 

The MEIW is located to the south of the facility, along Lincoln Avenue, shown on Figure 9. Figure 9 presents 
the chronic hazard isopleths identifying the ZOI for worker modeling scenarios. 

6.6 Noncancer Acute Health Effects 

6.6.1 Point of Maximum Impact (PMI) 

Results for the PMI by each pollutant and by each source are presented in Tables 20 and 21, respectively. 
The receptor ID, UTM coordinates, acute hazard, driving compound, driving emission source, and driving 
target organ for the PMI are listed below.   
 

 Receptor ID – #3388 
 UTM Coordinates – 462573.8 E, 3754017.4 N 
 Acute Hazard – 0.041 
 Driving Compound – Toluene Diisocyanate (TDI) 
 Driving Emission Source – Prime Pour Line (Source ID 1)  
 Driving Target Organ – Respiratory System 

The PMI is located along south side of the facility boundary, along Lincoln Avenue, shown on Figure 10. 

6.6.2 Maximum Exposed Individual Resident (MEIR) 

Results for the MEIR by each pollutant and by each source are presented in Tables 22 and 23, respectively. 
The receptor ID, UTM coordinates, acute hazard, driving compound, driving emission source, and driving 
target organ for the MEIR are listed below.    
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 Receptor ID – #1125 
 UTM Coordinates – 462668.1 E, 3754258.9 N 
 Acute Hazard – 0.021 
 Driving Compound – Toluene Diisocyanate (TDI) 

Driving Emission Source – Prime Pour Line and Prime Pour TDI Tanks (Source ID 1 and 8)
 Driving Target Organ – Respiratory System 

The MEIR is located to the east of the facility, along Grace Street between Fern Avenue and Freda Avenue, 
shown on Figure 10. Figure 10 presents the acute hazard isopleths identifying the ZOI for residential 
modeling scenarios. 

6.6.3 Maximum Exposed Individual Worker (MEIW) 

Results for the MEIW by each pollutant and by each source are presented in Tables 24 and 25, respectively. 
The receptor ID, UTM coordinates, acute hazard, driving compound, driving emission source, and driving 
target organ for the MEIW are listed below.  
 

 Receptor ID – #1017 
 UTM Coordinates – 462593.1 E, 3754008.9 N 
 Acute Hazard – 0.037 
 Driving Compound – Toluene Diisocyanate (TDI) 
 Driving Emission Source – Prime Pour Line and Prime Pour TDI Tanks (Source ID 1 and 8)  
 Driving Target Organ – Respiratory System 

The MEIW is located to the south of the facility, along Lincoln Avenue, shown on Figure 10. Figure 10 
presents the acute hazard isopleths identifying the ZOI for worker modeling scenarios. 

6.6.4 Sensitive Receptors 

Table 7a identifies the location of the sensitive receptors, which are also shown in Figure 11. None of the 
sensitive receptors that were modeled exceeded the level requiring public notification or risk reduction per 
Rule 1402. 
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