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Dear Ms. Owens and Mr. Kazarian,

In September-November 2023, the Rhode Island Department of Environmental Management
(RIDEM) and Providence Public School District (PPSD) requested that the Rhode Island
Department of Health (RIDOH) review test results from indoor air sampling conducted at Dr.
Jorge Alvarez High School in Providence, Rhode Island between July and October 2023.
RIDOH provided initial recommendations in response to that request. This Letter Health
Consultation provides a more in-depth analysis and recommendations. For additional
information about ATSDR’s process to evaluate risks from environmental contamination at sites,
see ATSDR’s Public Health Assessment Guidance Manual (2023).

Background and Identifying Contaminants of Concern

Alvarez High School is located on the former Gorham Silver Manufacturing site, which
produced a variety of silver and silver-plated products from the 19" century through 1985.
During its operation, Gorham Silver Manufacturing used vapor degreasing and other metal
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cleaning procedures in its manufacturing process. This process led to extensive environmental
contamination with solvents that do not break down in the environment. Gorham Silver
Manufacturing was purchased by Textron in 1967, which is the primary responsible party for
cleanup activities. The property was sold to other parties in the 1980s and 1990s. The City of
Providence foreclosed on the property and, in the early 2000s, the former Gorham Silver
Manufacturing site was subdivided and slated for redevelopment. One part of the property,
known as Parcel A, was developed as a retail space. It previously held a Stop and Shop and is
currently being redeveloped into a Tesla “Hub” facility. Another location, Parcel B, was set aside
for Alvarez High School, while a third, Parcel C, remains undeveloped.

Solvents like trichloroethylene (TCE) and perchloroethylene (PCE) were found in the
groundwater in all three parcels and in the soil vapor in Parcels A and B.1? These chemicals are
known to cause negative health effects. RIDEM required that a sub-slab exhaust system be
installed at Alvarez High School to prevent exposure to TCE and PCE. ATSDR published 2
health assessments examining potential health risks associated with contamination at Alvarez
High School and in Parcel C. The first health assessment modelled the potential health risks
posed by TCE and PCE exposure at Alvarez High School with and without the sub slab exhaust
system.? The second examined Parcel C.!

Based on the modeled concentrations in the first health assessment, ATSDR concluded that the
proposed sub-slab exhaust system should prevent harmful exposures through the vapor intrusion
pathway. 2 Further, the report emphasized the importance of air sampling due to the potential for
the performance of sub-slab exhaust systems to degrade over time.? Based on that conclusion,
ATSDR recommended that sampling of indoor air should be conducted following the procedures
outlined in the Order of Approval to ensure that the levels of contaminants stayed below the
action levels outlined in the plan. The action level for TCE was set to 5.0 pug/m® (micrograms per
cubic meter) in the Order of Approval.

According to RIDEM and EA Engineering, Science, and Technology, the engineering consultant
for PPSD, routine indoor air testing has been conducted for 16 years at locations inside and
outside Alvarez High School to monitor levels of contaminants. A total of 63 quarterly samples
were collected prior to Summer 2023. During that time, a few isolated elevated levels of
contaminants were found. It was determined that cleaning products or other substances used
inside the building caused the high levels. No evidence of vapor intrusion was observed in the
building prior to 2023.

Routine measurements found high levels of volatile organic compounds (VOCs) in the sub-slab
air near classroom “Room 116” in June 2023. VOCs are a group of chemicals that evaporate
easily. TCE and PCE are members of this group. A follow up indoor air sample collected in July
2023 found TCE in classroom “Room 116” at 3.0 pg/m?. This level is below what was
previously set in the Order of Approval, but higher than more recent guidelines for protecting
against TCE exposure. The investigations triggered by the high sample could not identify an
indoor source of TCE. The profile of chemicals found in the classroom was very similar to that
found in sub-slab air. This indicated that TCE in indoor air could be the result of soil vapor
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intrusion. Soil vapor intrusion is the movement of gas from the pores in soil into a building. The
sub-slab exhaust system was designed to prevent soil vapor intrusion, so the high detections of
VOCs inside Alvarez High School indicated that the system was not functioning properly. More
sampling could not be completed in August 2023 due to floor refinishing activities. PPSD and
RIDEM received the results with the high detection from July on September 29, 2023. RIDEM
immediately reached out to RIDOH because the TCE concentration was above the Massachusetts
action level of 1.4 pg/m?®.

RIDOH performed an initial analysis following ATSDR’s procedures. RIDOH compared the test
results to comparison values (CVs) set by ATSDR. CVs allow scientists to easily compare
concentrations of chemicals in the field to concentrations that could cause health effects. ATSDR
has established a chronic exposure (over many years) CV of 0.21 pg/m®and an intermediate
exposure (over weeks or months) CV of 2.1 ug/m?®for TCE. Because a decision was required by
PPSD on September 29, 2023, RIDOH recommended closing Room 116 the classroom. This
decision was made out of an abundance of caution based on the TCE detection of 3.0 pg/m?in
July 2023, which is higher than the intermediate CV of 2.1 ug/m?. Based on this initial screen,
RIDOH determined that TCE was a contaminant of potential concern for the site, and it will be
discussed in more detail below.

After the decision to close the classroom was made, results became available for indoor air
samples in Room 116 taken on September 15, 2023, and from Rooms 115, 116, and 117 taken on
October 6, 2023. No elevations of TCE or any other contaminants above background were
observed in those samples.

As investigations into the ongoing issues with the sub-slab exhaust system proceeded, RIDOH
was asked to provide input on the potential health risks associated with a detection of carbon
tetrachloride. Indoor air collected from the space between the walls separating Rooms 116 and
117 on October 9, 2023, was found to have carbon tetrachloride levels of 0.55 pg/m3. This is
greater than the 0.5 pg/m? standard used by RIDEM and the ATSDR chronic CV (0.17 pg/m?) to
protect against cancer. However, this concentration of carbon tetrachloride is well within the
range expected to be found in indoor and outdoor air in urban environments.® According to EA,
previous readings at the site from both indoor and outdoor air had consistently found carbon
tetrachloride at levels between 0.3 and 0.95 pg/m?, with similar levels indoors and outdoors. This
indicates that the contamination is not likely from activities at Gorham Silver Manufacturing.
There are also no historical or environmental data to suggest that carbon tetrachloride was used
at the site. Similar concentrations of carbon tetrachloride have been discovered in urban areas
across the United States.* Overall, carbon tetrachloride is found only at background levels, so it
IS not a contaminant of concern for this site. It is RIDOH’s recommendation that no further
action or analysis based on this finding is warranted. No intervention at Alvarez High School
would reduce exposure to carbon tetrachloride because it is at the same concentration inside and
outside the school.

On October 20, 2023, EA upgraded the rooftop fans to increase the vacuum for the sub-slab
system. While the vacuum measured on the rooftop was significantly increased, there continued
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to be issues with the amount of vacuum found sub-slab, including multiple locations with no or
very low negative pressure. High levels of total VOCs (10,000 ppb or higher) were detected via a
hand-held monitor in the sub-slab air under the teacher’s lounge and a classroom, Room 152,
PPSD took the conservative approach to immediately close Room 152. RIDOH was not asked
for input regarding this decision and would not have been able to make recommendations
without a better understanding of what VOCs were involved and the degree to which VOCs were
infiltrating the classroom.

On November 1, 2023, RIDOH was asked to comment about detections of PCE in indoor air
collected from the school on October 25. PCE was found in Room 116, which remained closed,
at 1.6 pg/m?3, in the library at 2.0 ug/m?, and in a kitchen storeroom at 3.7 pg/m?®. These findings
were below the PCE action level of 5.0 pg/m?® established in the 2006 Order of Approval but the
library and storeroom were above Massachusetts’ current standard of 2.0 pg/m?®. The levels in all
three rooms were slightly below ATSDR’s cancer-based chronic CV for PCE of 3.8 pg/m?®.
RIDOH advised EA that the Massachusetts standard was established to protect against cancer
risk following years of exposure and that no immediate action was warranted unless the situation
was likely to persist for a year or more or the levels increased. PPSD had already elected to close
the library based on the measurement. Because PCE is above the Massachusetts comparison
value and because it is a known contaminant at the site that is of particular concern to
stakeholders, RIDOH determined that PCE is a contaminant of potential concern for this site that
will be discussed in more detail below. During a meeting to discuss these results, one option that
RIDOH supported, and which was ultimately agreed upon by PPSD and EA, was to increase the
frequency of monitoring of indoor air concentrations to biweekly to ensure that we had up to date
information about contamination entering the building. Thus far, that monitoring has not found
any concerning levels of contaminants.

In November 2023, EA performed a video inspection of the system, which found no blockages
or other major defects in the four sump pits that they were able to reach to fully inspect. They
were able to partially inspect the system under the gymnasium. While it was currently free of
blockage, there was a line suggesting that water had previously occupied approximately half of a
lateral pipe. Three other sumps were not able to be reached: under the cafeteria, kitchen, and
boy’s locker room. Overall, the video inspection was not able to determine a cause of the
system’s failure to operate to specifications.

EA has been monitoring levels of VOCs, including PCE and TCE, monthly throughout 2024.
These results have been provided to RIDOH for analysis. The last report from EA for 2024 was
submitted to RIDOH on January 8, 2025. In the sampling data provided, PCE remained below
the Massachusetts standard of 2.0 pg/m?®. These levels were measured throughout most of the
year. Concentrations of PCE were similar inside and outside the building, so PCE levels were not
above background. There were no samplings in June through August of 2024 because of issues
with funding and scheduling conflicts with floor waxing at the school. Negative pressures in the
sub slab indicate that the ventilation system is working.

Community Description and Concerns
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Based on the most recent data available from the 2021-2022 school year, there are 681 students
at Alvarez High School and 87 staff (RIDE, 2023). Student demographics put them at
particularly high risk of health effects from chemical exposure, as described below. In addition to
the variety of factors that contribute to their risks from environmental exposure, students are also
likely burdened by exposure to other contaminants, particularly lead, at home.

As children, students at Alvarez High School are already more at risk because their bodies are
still developing. They also have limited autonomy and legal rights that would provide them with
choices to avoid any potential exposures due to their age. While they remain children, girls at
Alvarez High School are old enough to become pregnant and are thus a population of concern for
toxicity to the developing fetus. If pregnant, teenage girls are at much higher risk of
complications and are less likely to receive adequate prenatal care, increasing the potential for
harm from prenatal exposure to chemicals at the site.

In addition to being adolescents, students at Alvarez High School have a variety of
socioeconomic factors that increase their vulnerability. In 2023, the median income for the zip
code that includes Alvarez High School (02907) had a median income of $49,000 (2023
dollars).® This was lower than the median income for Rhode Island, which was $85,000 (2023
dollars).® Alvarez High School has 5 times as many English language learners (55%) as the
average Rhode Island school (11%). Students at Alvarez High School are predominantly
Hispanic (80%), with 11% Black and 3.4% White. Statistics on graduation rates, attendance, and
standardized tests provide further evidence that students at Alvarez High School face more
challenges than students at other urban Rhode Island schools

In addition to hearing concerns expressed by PPSD and RIDE administration, RIDOH
participated in a meeting with faculty and staff at Alvarez High School on October 11, 2023.
RIDOH, RIDEM, PPSD, and EA met with concerned staff to present the plan for addressing the
issues, answer questions from staff, and hear about their specific concerns. Staff at Alvarez High
School report a variety of concerns. They worry about health effects from exposure to TCE and
other site-related contaminants, particularly birth defects, reproductive toxicity, neurotoxicity,
and cancer. Staff understood RIDOH’s initial assessment that the levels of exposure currently
being measured were not cause for concern. They were concerned whether measurements were
being taken frequently enough. Staff first found out about the high measurement taken in July
after approximately 3 months, so they were also concerned about how long it would take to be
informed of a potential future exposure. Based on the initial meeting, RIDEM and EA indicated
that they would be revisiting the Order of Approval to update policies and procedures to address
those concerns. Staff speculated that the ongoing construction of the Tesla Hub at the former
Stop and Shop site could be contributing to the ongoing challenges with the mitigation system,
which EA is investigating.

Scientific Evaluation

There is one complete route of exposure to chemicals for students and staff at Alvarez High
School: inhalation of indoor air following soil-vapor intrusion. Environmental data collected by
EA show that chemicals are sometimes migrating from the former Gorham Silver Manufacturing
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site through groundwater and soil, entering the sub-slab air under the school, and migrating into
the building.

It appears that this pathway was effectively interrupted for the first 16 years of operations at the
school through the installation of the sub-slab exhaust system that removes contaminants from
under the school and keeps them from entering the school. While still mostly operational, that
mitigation system was no longer performing well enough to completely interrupt this exposure
pathway. Small amounts of chlorinated solvent vapor sometimes enter indoor air at the school.
Recent improvements to the exhaust system seem to have reduced the concentrations of
chemicals to background levels.

Other exposure pathways do not appear to be complete for the site based on the data available at
this time. This means that other ways that people could be exposed to contaminants at Alvarez
High School are not likely. No routes of exposure other than soil vapor intrusion were assessed
in the previous Health Consultations for the site.?

As discussed above, there are two contaminants of potential concern in the indoor air at Alvarez
High School: PCE and TCE. Measurements are used instead of calculated exposure point
concentrations because they were taken in indoor air. Air sampling has occurred regularly at
Alvarez High School since 2007. This means that we have a good understanding of the past and
current exposure at the school. Prior results indicate that health risks were negligible before
2023. The current health risks that can be calculated as discussed below.

The levels of PCE detected thus far are unlikely to increase risk for negative health effects, based
on our current understanding of PCE toxicity. PCE was detected at 1.6-3.7 pg/m?in indoor air in
the building in 2023. This level is below thresholds for concern about non-cancer effects from
exposure. ATSDR sets the level of concern for non-cancer health effects from PCE at 40 pg/m?,
independent of the amount of time a person is exposed. Given the low concentration relative to
the non-cancer comparison value (40 pg/m®), there are negligible non-cancer risks associated
with PCE exposure at the school.

A cancer risk greater than 1 in a million means that after exposure to a contaminant for the given
concentration and time could result in 1 excess cancer case per 1 million people exposed who
were similarly exposed. ATSDR estimates that chronic exposure to PCE at 3.8 pg/m? could
increase cancer risks above 1 in a million. The Massachusetts estimate is 2.0 pg/m?3. At its peak,
concentrations of PCE in the building were between the Massachusetts and ATSDR values. The
October 25, 2023, Alvarez High School sample was the first time a PCE measurement exceeded
Massachusetts’ level of concern. The exceeding measurement occurred due to soil vapor
intrusion at the school. There is no reason to believe that exposure will continue for years. Indoor
air measurements in 2024 showed that the improvements to the sub-slab exhaust system have
successfully reduced the concentration of contaminants in the school to below the threshold for
concern. Also, the assumptions used to determine cancer risks from chemical exposures assume
that people are exposed for 24 hours per day for many years. Students and staff do not spend 24
hours per day or 7 days per week at school. When averaged over a week, the actual PCE chronic
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exposure to students and staff is well below what would be expected to increase cancer rates by 1
in a million if exposure occurred for many years. Therefore, if PCE levels do not increase above
the levels that have previously been measured, the actual risk of developing cancer from PCE is
a much lower than a 1 in a million risk. Currently, levels of PCE in the school range 0.14-2.7
pg/m?, which is lower than the ATSDR 1 in a million cancer risk value of 3.8 pg/m?®.

The levels of TCE detected at Alvarez High School indicate that increased risk for negative
health effects is unlikely. TCE was detected once at 3.0 pg/m? in one classroom at Alvarez High
School in July 2023. This level is above the threshold of 2.1 pg/m?® set by ATSDR for the
potential for non-cancer health effects from intermediate duration exposures (headache,
dizziness, sleepiness). Exposure for weeks or more to this level of TCE could slightly increase
non-cancer health effects, assuming someone was breathing the air 24 hours per day, 7 days per
week. It is important to note that students and staff do not spend 24 hours per day, 7 days per
week in the school.

The 3.0 pg/m? detection is also well above the 0.21 pg/m? comparison that ATSDR uses for the
potential for cancer effects from chronic exposure to TCE over many years. The measurement
was taken over the summer when students and staff are not spending much time in the building.
Levels of TCE at this concentration were not detected in any other samples taken before or after
the July 2023 sample. Samples throughout 2024 show that TCE concentrations range from
0.054-0.33 pug/m?®. The higher end of this range is slightly greater than the ATSDR comparison
value for increased risk for cancer. Samples at the higher end of the range were collected in
September 2024. The next round of sampling in October 2024 shows that concentrations of TCE
returned to levels below the ATSDR comparison. However, as discussed above, the population at
Alvarez High School is likely particularly sensitive to potential TCE exposure. Because of that
increased sensitivity, additional precautions to prevent TCE exposure are warranted even though
the levels are below the threshold for concern.

Overall, the currently available data suggest that the risk of health effects from inhalation of PCE
and TCE at Alvarez High School is minimal. While health risks are low, the changes in PCE and
TCE concentrations that have been detected at Alvarez High School indicate some issues with
the sub slab exhaust system. The levels of PCE and TCE are both higher than the modeled
maximum concentration calculated by ATSDR for the 2006 Health Consultation. This is also the
first time that contaminants were detected entering indoor air from the surrounding soil at
Alvarez High School at levels of potential concern. EA’s repairs to the system seem to have
fixed the intrusion issues and reduced the level of contaminants to background levels. The sub-
slab exhaust system should be carefully monitored to ensure that it continues to perform as
expected.

Public Health Implications

The evidence collected indicates that students and staff at Alvarez High School have likely not
been exposed to levels of contamination that would impact their health. At this time, the levels of
TCE and PCE are not expected to increase risk of health effects in Alvarez High School students
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or staff. However, if the concentrations increase over time, they may reach levels that could
contribute to health effects.

PCE is acutely and chronically toxic to the brain, liver, and kidney with effects that vary
according to the dose. Scientific studies have not shown that it affects unborn babies. Exposure
to low levels of PCE over long periods of time may contribute to the development of cancer,
including blood cancers and bladder cancer. In the scenario at Alvarez High School, it is unlikely
that students and staff have been exposed for long enough to have lasting health effects.

A wide range of adverse non-cancer health effects have been associated with low levels of TCE
inhalation exposures. Unborn babies are particularly sensitive to TCE toxicity, based on fetal
heart malformations observed in rodents. Major cardiac development in humans occurs over a
three-week period during the first three months of pregnancy’, and TCE inhalation exposures
during this period may increase the risk of fetal heart malformations.® From animal studies, in
utero TCE exposures may also lead to spontaneous abortion, small birth weight, immune system
defects, and central nervous system defects.® TCE is also a known human carcinogen, associated
with kidney cancer, liver cancer, and non-Hodgkin’s lymphoma.® Based on the available data, an
increased risk for health effects is not expected from TCE exposure. One sample with very high
TCE concentrations was reported in July 2023. No other sample had concentrations at the same
level throughout the testing that has occurred at Alvarez High School since then. Concentrations
of TCE sampled throughout 2024 are not above the ATSDR comparison value for long enough
to be a health concern to students, staff, or unborn babies in the building.

Limitations of Analysis

While extensive data have been collected regarding indoor air at Alvarez High School, it cannot
cover every room or provide constant data. Given the unknowns about the conditions that are
leading to the observed concentrations of TCE and PCE in sub-slab and indoor air, it is possible
that the concentrations might be higher at times when TCE and PCE weren’t being monitored.

This analysis exclusively focused on exposure to indoor air through soil vapor intrusion at
Alvarez High School and does not cover other potential exposures, including potential exposures
at the other parcels of the former Gorham Silver Manufacturing site.

Conclusions and Recommendations
Based on the available data, RIDOH reached the following conclusions.

e The available data suggest a negligible increase in cancer and non-cancer health risks
from exposure to TCE and PCE in indoor air at Alvarez High School.

e The detections of TCE and PCE in indoor air in various locations of Alvarez High School
suggest that the sub-slab exhaust system was no longer operating as designed. Recent
improvements to the system have reduced the concentrations of contaminants in the air.

State of Rhode Island
10



From these conclusions, RIDOH makes the following recommendations:

1.

There are no data to suggest that any rooms at Alvarez High School should be closed now
because of health concerns. Multiple measurements below the level of concern have been
reported for Room 116 over several months (January-October 2024). This indicates that
the conditions that led to the high level of TCE in July 2023 are no longer present.
RIDOH no longer recommends keeping that room closed from a health perspective.

PPSD should continue to investigate conditions that are leading to higher than expected
indoor and sub-slab VOC concentrations and report the results of those investigation
activities and any proposed mitigation system adjustments or repairs to RIDEM. Without
a clear understanding of why VOCs are entering the building, it isn’t possible to know
whether conditions are likely to deteriorate in the future.

It is currently unclear why the sub-slab depressurization system failed originally. EA
engineers should determine the root cause and work to prevent that at Alvarez High
School.

PPSD should continue to monitor VOCs in select rooms on a more frequent (bi-weekly)
basis until there is a clearer understanding of why VOCs were entering the building at
potentially concerning levels.

If biweekly monitoring detects levels of TCE at or above 2 pg/m? for 2 consecutive
measurements or at or above 6 pg/m?in a single measurement, that room should be
closed. Additional monitoring should also be performed in adjacent rooms.

If monitoring consistently shows TCE levels at or above 0.21 pg/m®or PCE levels at or
above 2 pg/m?3 for six months or longer even with inclusion of all available mitigation
options, PPSD should investigate options to move Alvarez High School classes to
another building at the start of the next school year.

In addition to the sub-slab depressurization to prevent VOCs, PPSD can further reduce
potential indoor air contaminants by bringing in as much outdoor air as possible,
including air purifiers with carbon filters in classrooms, and opening windows if the
building design and weather allows.

If there are any questions, please contact me at zachary.shepard@health.ri.gov.

Sincerely,

%,
N Acco
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Principal Environmental Health Risk Assessment Toxicologist

Zachary Shepard, PhD
Rhode Island Department of Health
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Report Preparation

This publication was made possible by a cooperative agreement [program # CDC-RFA-TS-23-

0001] from the Agency for Toxic Substances and Disease Registry (ATSDR). Its contents are

solely the responsibility of the authors and do not necessarily represent the official views of the

Agency for Toxic Substances and Disease Registry, or the Department of Health and Human

Services.
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