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September 9, 2025 

Rhode Island Department of Environmental Management 

Office of Land Revitalization and Sustainable Materials Management  

235 Promenade Street  

Providence, Rhode Island 02908 

 

CC: Rachel Simpson, RIDEM 

Kelly Owens, RIDEM  

Tiffany Lange, EPA Region 1 

Catherine Maxwell, EA Engineering, Science, and Technology Inc. 

Becky Raymond, SAGE Environmental 

Zachary Shepard, RIDOH 

Catherine Feeney, RIDOH 
Subject: Investigation of Contamination at 333 Strawberry Field Road in Warwick, Rhode Island 

Dear Rhode Island Department of Environmental Management,  

The Rhode Island Department of Health (RIDOH) received a request on March 6, 2025 from the Rhode 

Island Department of Environmental Management (RIDEM) to provide insight on if and how the current 

conditions at 333 Strawberry Field Road (referred to as “the Site”) may impact the health of building 

tenants and their employees.  

Following this inquiry, RIDOH and RIDEM coordinated with the environmental consultant, SAGE 

Environmental Inc. (SAGE), handling remediation on the property to create and share messaging for the 

tenants on human health risks from the chemical contaminants detected at the Site. This Letter Health 

Consultation serves as technical support for the health risks in the messaging shared by the consultant. 

The Environmental Health Risk Assessment Program (EHRAP) analyzed relevant scientific literature, 

historical sources of pollution, and the available environmental data for the Site. This letter, referred to as 

a Letter Health Consultation (LHC), describes the analysis conducted by RIDOH and our conclusions.  

EHRAP found that the health risks associated with the contaminated air at 333 Strawberry Field 

Road are significant. Exposure to trichloroethylene at the indoor air concentrations present at 333 

Strawberry Field Road may result in noncancer health effects (fetal heart malformations and 

damage to the immune system). The risk of cancer is slightly elevated due to both tetrachloroethylene 

and trichloroethylene.  In the cancer risk calculation, RIDOH used conservative estimates to best protect 

public health. As a result, the calculation likely overestimated the risk. The actual cancer risk from 

exposure to the Site is likely lower than the estimated risk.  For this LHC, RIDOH used ATSDR’s process 

to evaluate risks from environmental contamination. For additional information about ATSDR’s process 

to evaluate risks from environmental contamination at specific sites, see ATSDR’s Public Health 

Assessment Guidance Manual1. 

Background: 

The property 333 Strawberry Field Road (the Site) is in Warwick, Rhode Island and is owned by 

Strawberry Field Estates, Inc. (SFE). The Site consists of 77 acres and includes a single-story industrial 

building covering 16 acres. Since the 1960s the Site was used for a range of industrial operations, 
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including equipment manufacturing, metal finishing, industrial painting, rustproofing, warehousing, and 

office spaces2,3. 

Environmental investigations of soil and groundwater at the Site have been conducted by environmental 

consultants in accordance with the RIDEM’s Office of Land Revitalization & Sustainable Materials 

Management since the early 1990s. These investigations have confirmed the presence of various chemical 

compounds that are associated with the past industrial operations, such as volatile organic compounds 

(VOCs) and petroleum hydrocarbons. This LHC will only focus on health risks determined from indoor 

air sample data taken in February 2025 (Appendix A).  

The current Site owner, SFE, is not responsible for the historical pollution. The operations which caused 

historic contamination at the Site are not ongoing and are a result of an old release. The historic 

contamination is associated with the Leesona Corporation, a company involved in textile machinery 

manufacturing. RIDEM was notified in April 2025 that one of the building tenants use an aerosol plastic 

mold release product containing 90% TCE. This product was in use during the February 2025 indoor air 

sampling event. The environmental consultant has since worked with that tenant to discontinue use of the 

product. The property is currently leased and managed by Lares Group II LLC, which subleases portions 

of the facility to other tenants.2,3  

Indoor air sampling results from February 2025 identified a number of chlorinated volatile organic 

compounds (CVOCs). These chemicals can enter buildings through soil vapor intrusion. During soil 

vapor intrusion, chemicals from polluted soil or groundwater can enter the air that is trapped in soil. From 

there, the contaminated air moves through cracks in the foundation or utilities into a building4. These 

chemicals may also be present in indoor air if products that contain CVOCs are used indoors. The federal 

Agency for Toxic Substances and Disease Registry (ATSDR) sets Minimal Risk Levels (MRLs) for 

certain chemicals. An MRL is the daily amount of a substance a person can be exposed to without likely 

harmful effects (excluding cancer), based on the exposure duration and route. MRLs can be derived for 

acute-duration exposure (≤14 days), intermediate-duration exposure (15–364 days), and chronic-duration 

exposure (≥365 days) for inhalation and oral routes.1 

Indoor air samples collected on February 17, 2025 (Appendix A), show that trichloroethylene (TCE) 

levels in the building exceed the ATSDR minimal risk level (MRL). TCE was found at a maximum 

concentration of 423 µg/m3 [78.7 parts per billion (ppb)] in the building’s basement. The chronic-duration 

inhalation MRL is 2.1 µg/m3 (0.4 ppb) was also adopted as the intermediate-duration MRL for TCE.5,6 

Sampling efforts also revealed tetrachloroethylene (PCE) at a maximum concentration of 102 µg/m3 (15 

ppb) in the indoor air of the building. The MRL for PCE is 41 µg/m3 (6 ppb). This MRL is the same for 

all three inhalation exposures: acute-duration inhalation (≤14 days), intermediate-duration inhalation (≥14 

to 365 days), and for chronic-duration inhalation (≥365 days).7 

An analysis performed by SAGE measured additional contaminants in the indoor air of the building at 

levels exceeding Massachusetts Department of Environmental Protection (MassDEP) 

Commercial/Industrial Threshold Values (C/I-TVs). RIDOH also analyzed the same data using ATSDR’s 

criteria for health risks. RIDOH’s analysis showed 1,3-butadiene, benzene, chloroform, and naphthalene 

as chemicals at levels posing potential health risks. The other contaminants identified by RIDOH as 

exceeding ATSDR’s criteria may pose potential health risks, but these risks are lower than those 
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associated with TCE and PCE. Therefore, these other contaminants are discussed in less detail than TCE 

and PCE throughout the document. Additional contaminants were detected, but at lower levels which did 

not pose significant risk to human health according to ATSDR thresholds. As a result, these contaminants 

are not discussed in this document. Refer to Appendix A for sample data of the contaminant levels 

detected and MassDEP exceedance criteria.  

Environmental Health Investigation: 

EHRAP’s evaluation had three parts: (1) a review of the scientific literature, (2) current regulatory limits, 

and (3) an environmental data review and analysis. The results of these analyses are described below. 

(1) Review of Relevant Scientific Literature 

Short- and long-term exposure studies have found both TCE and PCE pose human health risks. There are 

several ways that people may be exposed to these contaminants. “Exposure pathways” are the ways that 

contaminants can get into the body. Exposure pathways include skin contact (taking up contaminants 

through the skin), ingestion (swallowing contaminants), and inhalation (breathing in contaminants).1 

Health outcomes differ depending on several factors like who is exposed, how long exposure lasts, and 

what type of exposure occurs. In this section, we will discuss the sources, exposure pathways, and 

potential health effects of TCE, PCE, and other contaminants. 

General Information about TCE: 

TCE is a nonflammable, colorless liquid. It is a chemical which is part of a group of chlorinated solvents 

referred to as CVOCs. TCE is a solvent used to remove grease from metal parts. It is found in industrial 

and manufacturing materials such as adhesives, paint removers, varnishes, lubricants, and spot removers.5 

TCE has high mobility in soil, which results in it moving into groundwater, where it degrades slower.5 

Exposure to TCE from soil can occur through soil vapor intrusion – a process in which TCE migrates as a 

gas through the soil and enters buildings through cracks or openings in the foundation.5 It is not unusual 

for low levels of TCE to be present in indoor air.5 MassDEP states that up to 0.4 ug/m3 (0.06 ppb) is a 

normal level of TCE in indoor air.8 

Noncancer Health Effects of TCE 

Inhalation of TCE has shown to increase both cancer and noncancer health effects in scientific studies. 

Respiratory effects such as labored breathing and other asthma related symptoms have been reported in 

workers in gun and aircraft manufacturing; other chemicals may have contributed to symptoms as well.5 

In an inhalation exposure study of 2,021 mg/m3 (376 ppm) of TCE, 4 hours/day, for 5 days/week for 28 

days showed bronchiolitis and alveolitis in rats.5 Nasal irritation, presence of mononuclear cells, and 

morphology of lung cells were also observed.5 

Acute inhalation exposure to TCE may result in nausea and vomiting.5 Chronic effects of occupational 

exposure include anorexia in addition to nausea and vomiting.5 Women chronically exposed to 

occupational levels between 215 and 4,299 mg/m3 (40 and 800 ppm) reported anorexia, vomiting, 

inflamed eyes, and dermal sensitivity.9 The same study observed acute hepatitis (inflammation of the 

liver) in the study participants over a period of several years, emphasizing that TCE is a liver toxicant.5,9 
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Occupational exposure to TCE has been associated with the occurrence of scleroderma (a chronic 

autoimmune disease), decreases in types of lymphocytes, and suggestive immunosuppression.5 

Various neurological and developmental effects have been observed in human and animal studies. At an 

acute exposure of 5,374 mg/m3 (1,000 ppm) for 2 to 2.5 hours, impaired visual coordination was seen in 

rodents10. In another study, human workers experiencing intermediate and chronic exposure to TCE 

reported symptoms of sleepiness, dizziness, headache, and nausea from levels between 204 and 924 

mg/m3 (38 and 172 ppm).11 

TCE was often used as a surgical and anesthetic agent and for obstetrical anesthesia in the early- and mid-

1900s. This resulted in inhalation of very high concentrations, which sometimes lead to central nervous 

system depressants, cardiac arrhythmias, and sometimes death.5 The exact concentrations of TCE at these 

exposures were often not measured. 

General Information about Perchloroethylene: 

Tetrachloroethylene, also known as perchloroethylene and commonly referred to as perc, PERC, or PCE, 

is a chlorinated solvent associated with other chemicals called CVOCs. It is widely used in dry cleaning 

products and as a metal degreasing agent, such as an automotive brake cleaner.7 It is a non-flammable, 

colorless, and dense liquid with a mildly sweet odor. PCE volatilizes quickly when it is released in water 

or soil.7 In addition to PCE, populations may be exposed to its breakdown products, such as TCE and 

vinyl chloride, which are often present as contaminants.7 

The most significant routes of exposure to PCE for the general population are inhalation in outdoor and 

indoor air and the ingestion of contaminated drinking water. ATSDR states that exposure to 

tetrachloroethylene could harm the nervous system, liver, kidneys, and reproductive system, and may also 

affect unborn children.7 

Noncancer Health Effects of PCE 

Acute and chronic exposure to varying concentrations of the inhalation of PCE have shown significant 

health effects. Irritation of the nasal passages was reported after occupational exposure ranging from 1465 

to 2,612 mg/m3 (216 to 385 ppm) for 45 minutes to 2 hours.12,13 Effects on the liver have been seen in 

chronic occupational exposure studies from levels as low as 10 to 20 ppm [time weighted average 

(TWA)].7 The kidney may also be affected by exposure to concentrations between 10 and 85 ppm.7 These 

studies were done at varying exposure durations, but all showed changes in renal function.7 Although 

evidence is limited, it has been suggested that PCE may have immunological effects such as inflammation 

and hypersensitivity.7 

Neurological effects such as dizziness and drowsiness were reported at an exposure of 1465 mg/m3 (216 

ppm) for 45 minutes to 2 hours, and loss of motor coordination occurred after 2 hours at 1,899 mg/m3 

(280 ppm).13 Chronic effects on neurological function have been observed at a TWA concentration of 81 

to 366 mg/m3 (12 to 54 ppm) for 11 and 12 years.7,13 This study showed impaired perceptual function, 

attention, and intellectual function.7,13,14 

Developmental and reproductive health effects associated with PCE inhalation exposure have limited and 

weak evidence for human studies.7 
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General Information about Other Contaminants: 

The other contaminants measured in the indoor air of the building at levels exceeding ATSDR criteria for 

cancer risk include 1,3-butadiene, benzene, chloroform, and naphthalene. 

1,3-butadiene is a colorless gas. Breathing air containing butadiene is the primary route of exposure.15 

1,3-butadiene is released into the air from vehicle exhaust, tobacco smoke, wood burning, burning of 

rubber and plastic, and other sources.15 Studies have shown that 1,3-butadine exposure can result in an 

increased risk for blood and lymphatic system cancers; it is classified as a human carcinogen.15 

Noncancer effects may include inflammation of nasal tissues, changes to lung, heart, and reproductive 

tissues, neurological effects, and blood changes.15 

Benzene is an organic compound formed primarily by human activity. It can be generated by heavy 

traffic, tobacco smoking, organic material combustion, or manufacturing activities.16 Chronic low-level 

inhalation is the most common exposure route for the general public.16 Health effects of benzene include 

the disruption of hematopoiesis (blood cell production) and immunosuppression.16 Additionally, benzene 

has been classified as a human carcinogen.16 Hematotoxicity, immunotoxicity, and hematopoietic cancer 

are stated health effects by the ATSDR Toxicological Profile.16 

Chloroform is a volatile, colorless liquid with a non-irritating odor. Chloroform is sometimes referred to 

as trichloromethane or methyl trichloride. Although chloroform is produced naturally through biological 

and physical processes, it is most commonly used in production of refrigerants and polymers (i.e., 

waterproofing, non-stick, and non-corrosive purposes).17 Chloroform readily volatilizes from water to 

indoor and outdoor air.17 Therefore, the most likely exposure to chloroform for the general population is 

through the inhalation of indoor and outdoor air.17 The noncancer human health effects of chloroform are 

not well documented; however, hepatic and neurological health effects are the known hazards for 

humans.17 There is limited evidence of associations between chloroform exposure and cancer in humans. 

Although colon and pancreatic cancer have been documented, these reports contain other risk factors and 

study limitations that limit the strength of the evidence.17 Chloroform is listed as a possible carcinogen to 

humans based on inadequate evidence in humans but sufficient evidence in experimental animals.17 

Naphthalene is a volatile, white solid with a strong odor. It is naturally occurring in fossil fuels, and it is 

generated when organic matter combusts.18 It is also commercially produced for use in concrete additives, 

synthetic tanning agents, pesticides, and dye intermediates.18 Therefore, it is frequently found at industrial 

and manufacturing sites in soils and atmosphere due to discharges.18 Tobacco smoke also releases 

naphthalene in the air.18 The noncancer health effects of naphthalene exposure includes irritation and 

inflammation of the nose, decreased pulmonary and lung function, and neurological symptoms such as 

lethargy, vertigo, and confusion.18 There is inadequate scientific evidence for the potential of naphthalene 

to be a human carcinogen; therefore, it is classified as a possible human carcinogen due to the suggestive 

evidence of lung tumors from animal studies.18 

(2) Current Regulatory Limits 

RIDEM enforces the federal regulatory limits for VOCs. Federal agencies that develop regulations for 

toxic substances include the Environmental Protection Agency (EPA), the Occupational Safety and 

Health Administration (OSHA), and the Food and Drug Administration (FDA). Recommendations 
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provide valuable guidelines to protect public health but are not enforceable by law. Federal organizations 

that develop recommendations for toxic substances include the ATSDR and the National Institute for 

Occupational Safety and Health (NIOSH).  

Regulations and Recommendations for Trichloroethylene: 

Sampling efforts from February 2025 at the Site revealed TCE at a maximum concentration of 423 µg/m3 

(78.7 ppb) in indoor air of the building. Sample results can be seen in Appendix A. 

The following table summarizes the regulations and recommendations for TCE. 

Table 1. Regulations and recommendations for noncancer health effects post inhalation exposure to 

TCE.5,8,19,20,21 

Agency Value Description  

OSHA 
537,000 ug/m³ 

(100,000 ppb) 

Permissible exposure limit (an 8-hour time-

weighted average) 

OSHA 1,612,000 

ug/m³ 

(300,000 ppb) 

Maximum peak exposure (5 minutes in any 2-

hour period) 

EPA 

1 mg/m3 (0.2 

ppm) 1000 

ug/m³ (186 

ppb) 

Interim existing chemical exposure limit (an 8-

hour time-weighted average) 

EPA 500 ug/m³ (93 

ppb) 

Interim existing chemical exposure limit action 

level (an 8-hour time-weighted average) 

MassDEP* 80 µg/m3 (15 

ppb) 

Imminent hazard (5 years or less) 

MassDEP 6 µg/m3 (1 

ppb) 

Imminent hazard (5 years or less) for women who 

are pregnant 

ATSDR  2.1 µg/m3 (0.4 

ppb) 

Minimal Risk Level for intermediate and chronic 

exposure (≥15 days) 

ATSDR 0.21 µg/m3 

(0.04 ppb) 

Comparison value for cancer risk 

*The MassDEP exposure guideline is for workplace indoor air for the general population8.  

Regulations and Recommendations for Tetrachloroethylene: 

Sampling efforts from February 2025 at the Site revealed PCE at a maximum concentration of 102 µg/m3 

(15 ppb) in the indoor air of the building. 

The following table summarizes regulations and recommendations for PCE. 
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Table 2. Regulations and recommendations for noncancer health effects post inhalation exposure of 

PCE.7,,19,22,23 

Agency Value Description  

OSHA 
678,000 ug/m³ 

(100,000 ppb) 

Permissible exposure limit (an 8-hour time-

weighted average) 

OSHA 2,035,000 

ug/m³ (300000 

ppb) 

Maximum peak exposure (5 minutes in any 3-

hour period) 

EPA 
950 ug/m³ 

(140 ppb) 

Existing chemical exposure limit (an 8-hour time-

weighted average) 

ATSDR  41 µg/m3 (6.00 

ppb)  

Minimal Risk Level for intermediate and chronic 

exposure (≥15 days) 

ATSDR 2 µg/m3 (0.3 

ppb) 

Comparison value for cancer risk 

 

Regulations and Recommendations for Other Contaminants:  

The other contaminants measured in the indoor air of the building at levels exceeding criteria include 1,3-

butadiene, benzene, chloroform, and naphthalene. As mentioned previously, these contaminants are less 

concerning than TCE and PCE, so they will not be discussed in as much detail. 

The following table summarizes ATSDR’s maximum risk level for these other contaminants. Other 

agencies have guidance on these contaminants; however, they are not included below. 

Table 3. Recommendations for inhalation exposure of Other Contaminants.15,16,17,18 

Agency Contaminant Exposure duration MRL 

ATSDR 1,3-butadine Acute, Intermediate, Chronic None 

ATSDR Benzene Acute 29 ug/m3 (9 ppb) 

ATSDR Benzene Intermediate 22 ug/m3 (7 ppb) 

ATSDR Benzene Chronic 6 ug/m3 (2 ppb) 

ATSDR Chloroform Acute 5 ug/m3 (1 ppb) 

ATSDR Chloroform Intermediate 4 ug/m3 (0.8 ppb) 

ATSDR Chloroform Chronic 2 ug/m3 (0.4 ppb) 

ATSDR Naphthalene Acute 0.3 ug/m3 (0.06 ppb) 

ATSDR Naphthalene Intermediate, Chronic None 

 

(3) Review of Available Environmental Data 

EHRAP reviewed the data provided by SAGE using the Public Health Assessment Site Tool (PHAST), 

which was developed by the federal ATSDR.1 PHAST is used to analyze and interpret data related to 

toxic substances, environmental contamination, and human exposure. This tool helps identify whether and 

to what extent people may be at risk from environmental exposures to contamination, such as the indoor 
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air in the building at the Site. Health risks were calculated for full- and part-time workers at the facility. 

The default occupational exposure factors and durations used in these calculations can be found in Table 

1 in Appendix C. 

Health risks are calculated using Exposure Point Concentrations (EPCs). EPCs are the estimated 

contaminant concentrations at a specific location where human exposure may occur. It typically 

represents a conservative value, such as an upper confidence limit (UCL) of the mean or the maximum 

detected concentration.1 This ensures that risk assessments are protective of the most severe exposures. 

The concentration used in the exposure dose calculation depends on the number of samples collected. If 

there were fewer than 8 indoor air samples, then the maximum concentration of a contaminant would be 

used as the exposure point concentration. Compounds with detections in more than 8 samples use the 95 

UCL of the mean. By using upper-limit estimates of the concentration, ATSDR and EPA are conservative 

(meaning more health-protective) in calculating exposure doses.1 Table 4 summarizes the calculation 

methods used to determine the contaminant's EPCs at the Site. 

Table 4. Contaminants and their associated EPC calculation for indoor air at Strawberry Field Estates, 

Inc.  

Contaminant EPC Calculation EPC Value 

Trichloroethylene  95% UCL of the mean 280 µg/m³ (52 ppb) 

Tetrachloroethylene 95% UCL of the mean 81 ug/m3 (12 ppb) 

1,3-butadine Maximum concentration 1.1 ug/m3 (0.50 ppb) 

Benzene 95% UCL of the mean 3.5 ug/m3 (1.1 ppb) 

Chloroform Maximum concentration 0.63 ug/m3 (0.13 ppb) 

Naphthalene Maximum concentration 3.11 ug/m3 (0.60 ppb) 

 

EPCs are compared to MRLs to determine situational health risks. MRLs are an estimate of how much of 

a hazard substance a human can be exposed to on a daily basis without health risks (not including cancer). 

MRLs are not intended to define clean up or action levels for ATSDR or other agencies. ATSDR’s MRLs 

are meant to serve as screening tool to help public health professionals decide where to look more closely 

for potential risk.1 Although concentrations of contaminants at the Site are below some of the outlined 

regulations and recommendations stated in this document, there may still be health risks present. 

Additionally, ATSDR’s PHAST is used to estimate 2 health risk exposure scenarios:  a Central Tendency 

Exposure (CTE) and a Reasonable Maximum Exposure (RME). CTE and RME are calculated for both 

cancer and noncancer health risks. The CTE represents an estimated average of a worker’s typical daily 

exposure.1 The RME reflects an estimate of the highest reasonable exposure, considering scenarios where 

workers may have prolonged or more intense exposure, such as spending more time in an area with higher 

concentrations of the chemical.2 The cancer and noncancer health risks were calculated for 2 groups: full- 

and part-time workers.  

ATSDR’s PHAST was used to calculate cancer and noncancer health risks posed by TCE, PCE, and the 

other contaminants identified. Noncancer health risks are presented as hazard quotients (HQ). An HQ 

greater than 1.0 indicates that noncancer health risks should be evaluated further. To read more about how 

PHAST calculates the health risks and the detailed explanation of the equations used, please see Section 
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ATSDR Evaluation Methodology of the Letter Health Consultation titled Bradford Dyeing Association 

that can be found at https://health.ri.gov/sites/g/files/xkgbur1006/files/2024-12/Bradford-Dyeing-

Association_0.pdf.  

Health risks for exposure to TCE at the Site: 

The estimated 95 UCL of the mean for the dataset was used as the EPC for TCE. The EPC is 280 µg/m³ 

(52 ppb). This value was used in the exposure calculations conducted using ATSDR’s PHAST (PHAST, 

version 2.2.1.0, database rev 7.4.5). The 95UCL value of 280 µg/m³ was used for risk assessment 

purposes, as a sufficient number of samples were collected to support its use.  

The CTE Cancer Risk for TCE is 1.8E-5 (full-time) and 6.6E-6 (part-time) for the default occupational 

chronic exposure duration scenarios of 5 and 3.1 years, respectively. The RME Cancer Risk for 

trichloroethylene is 7.1E-5 (full-time) for the default occupational chronic exposure duration scenario of 

20 years.  

Cancer risk estimates are based on potential exposure to hazardous substances, and any risk below 1 in a 

million (1.0E-6) is generally considered "no concern for increased cancer risk”. Risks between 10 and 100 

in a million (1.0E-5 and 1.0E-4) are considered a “possible concern for increased cancer risk”. In this 

case, the cancer risk is in the range of 1.0E-6 to 1.0E-04 for all chronic inhalation scenarios for TCE. This 

demonstrates that chronic exposure to the TCE concentrations present at the Site could result in a possible 

concern for an increased risk of cancer. 

The estimated cancer risk represents a conservative, worst-case scenario, meaning the actual risk is likely 

lower. This is calculated using the EPC without considering factors that could reduce risk, such as the 

limited time workers spend in the most contaminated areas of the facility (the basement) over their entire 

career. The actual cancer risk for full-time workers at the facility is expected to be lower than these 

calculated figures, given the actual conditions of exposure. When all factors are considered (calculated 

cancer risk, highest exposure in the basement, and variable exposure time per person), there is only a 

slightly increased risk for cancer. The primary health concerns for exposure at this site are noncancer 

health effects, discussed below. 

In both the chronic hazard quotient CTE and RME scenarios, HQs were greater than 1.0 for TCE 

exposure in full- and part-time workers. An HQ greater than 1.0 indicates that noncancer health risks 

should be evaluated further.  

The chronic and intermediate duration MRL for TCE is 2.1 µg/m3 (0.4 ppb). In this case, the MRL was 

determined based on 2 oral toxicity studies in rodents, which showed immune system effects and reported 

fetal heart malformations.24,25 In a study, mice were exposed to 0.35 mg/kg/day of TCE for 30 weeks.24 At 

the Site, workers may be exposed to indoor air containing 280 ug/m3. Immunological changes such as 

reduced thymus weight, elevated Immunoglobulin G (IgG), and autoantibodies were observed in the 

female mice of a study.24 In the second study, pregnant rats were administered TCE in drinking water at 

various levels throughout gestation (days 1-22).25 An associated increased incidence of cardiac 

malformations in developing rat fetuses was observed.25 This also suggests that pregnant women and their 

fetuses are especially sensitive to the health effects of TCE. Additional health effects can be read in detail 

in Section 1 above “Health Effects of TCE.”  
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The health risks discussed here are based on the air sampling results from February 2025. Monitoring 

results from May 2025 show decreasing concentrations. Therefore, exposure concentrations should 

decrease as well. 

Health risks for exposure to PCE at the Site: 

The estimated 95 UCL of the mean was used as the EPC value for PCE. The EPC for exposure to PCE in 

air is 81 ug/m3 (12 ppb). This value was used in the exposure calculations conducted using ATSDR’s 

PHAST (PHAST, version 2.2.1.0, database rev 7.4.5) which is discussed in this section. 

The PHAST provides an estimate of the amount of PCE a full- and part-time worker is exposed to and the 

associated cancer and noncancer health risks.  The CTE Cancer Risk for PCE is 3.3E-7 (full-time) and 

1.2E-7 (part-time) for the default occupational chronic exposure duration scenario of 5 and 3.1 years, 

respectfully. The RME Cancer Risk is 1.3E-6 (full-time) for the default occupational chronic exposure 

duration scenario of 20 years.  

Cancer risk estimates are based on potential exposure to hazardous substances, and any risk below 1 in a 

million is generally considered "no concern for increased cancer risk”. In this case, the cancer risk is 

greater than 1.0E-6 only for the RME full-time occupational chronic inhalation scenario for PCE. The 

RME value of 1.3E-6 corresponds to approximately 1.3 additional cases of cancer per million full-time 

worker exposed for an exposure duration of 20 years. This estimate represents a conservative, worst-case 

scenario, meaning the actual risk is likely lower. This is calculated using the exposure without 

considering factors that could reduce risk, such as the limited time workers spend in the maximum 

contaminated area sampled in the facility (the basement). Considering realistic exposure at the site and the 

low cancer risk values, overall cancer risk related to PCE is negligible (meaning 0 or almost 0). 

Additionally, it is important to note that in both the chronic hazard quotient scenarios for CTE and RME, 

HQs were below 1.0. An HQ greater than 1.0 indicates that noncancer health risks should be evaluated 

against the study or studies that provided the MRL. Since the HQ were below 1, the noncancer health risk 

is considered minimal for PCE for both full- and part-time worker scenarios for chronic, intermediate, and 

acute inhalation exposures.  

Limitations of Analysis: 

Health risk assessments are based on assumptions about exposure to individuals. This analysis was 

limited to the exposure of TCE and PCE through inhalation from a sampling event February 2025. Other 

routes of exposure through skin contact and ingestion exist. Additionally, the assumptions made in this 

LHC may not always accurately represent real-life scenarios. Assumptions made for this analysis are 

protective of public health and tend to overestimate the amount of exposure a person may receive. 

People’s exposure to indoor air varies greatly depending on where they physically work each day. 

Individual exposures differ depending on the amount of contact they have. The PHAST analysis assumes 

the Site is accessed by all building tenants equally throughout the day. This assumes equal exposure to 

different sections of the facility, which is a health-protective assumption. Additionally, contaminant 

concentrations in indoor air at the site have shown to be declining over time. As levels decrease, exposure 

and associated health risks are also reduced. 
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The indoor air sampling at the facility was conducted using a targeted sampling approach. For a health 

risk analysis, the Interstate Technology Regulatory Council (ITRC), with support by the EPA and 

ATSDR, recommends assessing specific areas where vapor intrusion is most likely to occur, such as 

basements, utility penetrations, or locations near known sources of contamination.19 This approach 

ensures that sampling is conducted in areas most likely to be affected, avoiding random or less relevant 

sampling locations. Indoor air sampling at the Site generally followed a targeted approach; however, 

several limitations may affect reliability of results. These include potential sampling bias, the possibility 

of missed vapor intrusion points, and a lack of clarity on whether all high-risk areas were adequately 

assessed.19 

As a result, our analysis and findings were more conservative, potentially overestimating the 

concentration of contaminants. The basement area, where indoor air contamination is the highest, is not 

occupied. The ITRC recommends that indoor air sampling decisions should be based on the specific 

conditions at the site and supported by multiple lines of evidence, since each has its own strengths and 

limitations.19 Additionally, the February 2025 indoor air samples collected by SAGE were not originally 

meant for a health risk analysis. We were able to use these samples to provide a worst-case scenario that 

allowed us to quantify the maximum exposure experienced by a full- and part-time worker.  

Indoor air data can sometimes overestimate health risks if other indoor sources of VOCs (like cleaning 

products, paints, or stored fuels) are not properly ruled out. Short-term sampling may capture temporary 

spikes that don’t reflect long-term exposure. In some cases, building conditions (e.g., open windows, 

altered ventilation) can influence air movement and artificially elevate or reduce VOC levels. Health risk 

assessments often use conservative assumptions. A continuous exposure over many years, which may not 

match actual use patterns, is an example of a conservative assumption.  

Although the PHAST analysis assumes the Site is one exposure unit, it is important to note that the Site is 

sectioned into different areas for different building tenants. While RIDOH did not assess specific rooms, 

this information is included here for awareness and transparency. Another consultant, EA Engineering, 

Science, and Technology, Inc. (EA) worked with RIDEM and SAGE to identify 7 tenant occupied spaces 

in the building on Strawberry Field Road. These 7 spaces were distinguished based on their current use 

and layout. The following table of tenant spaces and associated chemicals of concern is adapted from a 

technical memorandum written by EA from April 2025.26 
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Table 5. Tenant occupied spaces and associated chemicals of concern at the Site.26 

Tenant Occupied Space  Chemical of Concern Sample ID* 

Laramee Wignall Bromodichloromethane, Naphthalene,  

Tetrachloroethylene (PCE),  

Trichloroethene (TCE) 

SE-IA-101 

Basement Acetone, PCE, TCE, vinyl chloride  

(VC) 

SE-IA-102, SE-IA-103 

Antaya Technologies Acetone, PCE, TCE SE-IA-105, SE-IA-106 

Accurate Molded Products PCE, TCE SE-IA-107, SE-IA-108, 

SE-IA-109 

Overflow Storage Acetone, PCE, TCE SE-IA-104, SE-IA-110 

Claflin Company TCE SE-IA-111 

Millard Wire PCE, TCE SE-IA-112 

*Please refer to Appendix B for the map of the sampling ID locations with respect to the building.  

Out of the chemicals of concern listed in Table 5, TCE is the only chemical that has associated health 

risks associated with short-term exposures.4,26 Therefore, TCE is the only chemical found to pose 

potential health risks to tenants presently working in the building.26 

Finally, since the February 2025 sampling event, a product that contains 90% TCE was discovered in 

April 2025 in an area with some of the highest indoor air impacts. The use of the product has begun to be 

phased out. As a result of this, the indoor air contaminant values may have changed, impacting the 

associated health risks. The unknown change in indoor air quality after the discontinued product use is a 

limitation of this health risk analysis. 

Conclusions and Recommendations: 

The Rhode Island Department of Health understands the concerns of tenants and employees when it 

comes to health. Our investigation has led to understanding that overall risk of noncancer health effects is 

significant at the Site. There is also an increased risk of cancer associated with the indoor air quality at the 

Site. EHRAP drew the following conclusions from our investigation: 

• The historical source of contamination at the Site is not an active, ongoing release. The VOCs 

detected in indoor air during the routine sampling event in February 2025 likely reflect the 

contamination from both historic operations on site and the use of a product containing TCE 

by a tenant, identified April 2025. 

• Indoor air sampling may reflect the use of a TCE product by building tenants. Since the 

product has been phased out (April 2025), an updated indoor air assessment may be useful to 

determine if indoor air is still impacted. 

• TCE concentrations in the indoor air at the building can potentially cause noncancerous 

health effects (immune system effects and fetal heart malformations). Indoor air 

concentrations of TCE may pose health risks to both full- and part-time workers. 

• Employees of the facility were notified in June 2025 of indoor air findings, risks, and 

proposed and ongoing remedial actions. The notices were posted on a board in each office.  
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• Based on current exposure guidelines and toxicological data, the cancer and noncancer health 

risks associated with the detected indoor air concentrations for PCE and other contaminants 

of concern (excluding TCE) are considered negligible (i.e., no expected risk or the risk 

approaching zero) for full-and part-time workers.  

• TCE concentrations at the Site indicate increased risk for cancer. Recent sampling indicates a 

decline in the levels of chemicals of concern, suggesting natural attenuation or effective 

interim controls that are in place in the facility. 

From these conclusions, EHRAP recommends:  

• The Site owner, Strawberry Field Estates, Inc., should implement the remedial measures 

proposed by the consultant and RIDEM to the fullest extent possible. 

• Access to the basement area with the highest VOC concentrations should continue to be 

restricted until appropriate air purification or mitigation systems are in place. 

• Since it is unclear how visible the notices from June 2025 are to employees, there should be 

additional communication measures, so the employees are made aware of the health risks of 

exposure to the chemicals onsite. Tenants, employees, and concerned people are encouraged 

to contact RIDOH or RIDEM with inquiries about health risks.  

• People in the building should minimize exposure to elevated VOC levels, particularly in areas 

of known contamination. 

• VOCs used during manufacturing processes should be minimized and used in well-ventilated 

areas. 

• RIDEM or the Site owner should promptly share any new environmental data with RIDOH 

for further review. 

• An updated indoor air assessment is recommended to determine how contamination continues 

to change. If results are above 6 ug/m3 of TCE, that room should be closed and biweekly 

monitoring should be implemented. 
o If monitoring detects levels of TCE at or above 2 μg/m3 for 2 consecutive 

measurements or at or above 6 μg/m3 in a single measurement, that room should be 

closed.  

o If monitoring detects levels of PCE at or above 40 μg/m3 for 2 consecutive 

measurements, that room should be closed.  

o If monitoring consistently shows TCE levels at or above 0.21 μg/m3 or PCE levels at 

or above 2 μg/m3 for more than 12 months even with inclusion of all available 

mitigation techniques, Site tenants should investigate options to move to a new 

building. 

 

If there are any questions or concerns about the health risks associated with future potential 

environmental exposures, please reach out at: Isabella.Silverman@health.ri.gov. RIDOH is available as a 

resource to tenants, employees, and other interested groups. 
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Sincerely, 

 

Isabella Silverman, MS 

Environmental Health Risk Assessment Toxicologist 

Rhode Island Department of Health 
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Appendix C 

Default Occupational Exposure Factors and Durations 

Exposure 

Group 

CTE 

Hours 

per Day 

RME 

Hours 

per Day 

CTE 

Days 

per 

Week 

RME 

Days 

per 

Week 

CTE 

Weeks 

per 

Year 

RME 

Weeks 

per 

Year 

CTE 

Exposure 

Duration 

(years) 

RME 

Exposure 

Duration 

(years) 

Full time 

worker  
8.5 8.5 5 5 50 50 5 20 

Part time 

worker  
5.1 NA 5 NA 50 NA 3.1 NA 

Abbreviations: CTE = central tendency exposure (typical); NA = not available; RME = reasonable 

maximum exposure (higher) 

 


