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CC: Superintendent Robert Wargo, Barrington Public Schools
Principal Dawn August, Primrose Hill School
Zachary Shepard, RIDOH
Catherine Feeney, RIDOH

Subject: Investigation of Soil Contamination at Primrose Hill School in Barrington, Rhode Island
Dear Barrington Public Schools Department,

The Rhode Island Department of Health (RIDOH) received a request on October 29, 2024, to investigate
soil contamination discovered on the Primrose Hill School property and determine if there are any health
risks. After completing an examination of all the available data, the RIDOH Environmental Health Risk
Assessment Program (EHRAP) found that the health risks associated with the contaminated soil in a
section of the Primrose Hill School property are negligible (meaning zero or almost zero). This letter
describes the analysis conducted by RIDOH and our conclusions.

EHRAP spoke to members of the Primrose Hill Parent Teacher Organization (PTO) on November 18,
2024, to address questions regarding this environmental concern. Based upon their inquiries, the EHRAP
analyzed the relevant scientific literature, historical sources of pollution for the town of Barrington, and
the available environmental data for the school property.

Background:

The Primrose Hill School is located at 60 Middle Highway, Barrington, Rhode Island. The school
occupies 36,000 square feet. There is an average enrollment of 375 students, in grades Pre-k to third
grade.! An environmental investigation was performed by GM2 Associates, Inc. (GM2) in preparation for
a school expansion and renovations plan. The investigation identified levels of three soil contaminants—
chrysene, benzo(a)pyrene, and manganese—greater than Rhode Island Department of Environmental
Management (RIDEM) guidelines. The level of manganese detected was 543 mg/kg, which is greater than
the RIDEM Residential Direct Exposure Criteria (R-DEC) of 390 mg/kg. The highest detected amount of
chrysene was 543 ng/kg, which is greater than RIDEM’s R-DEC of 400 pg/kg. The highest detected
amount of benzo(a)pyrene was 507 nug/kg, which is greater than RIDEM’s R-DEC of 400 pg/kg. RIDEM
was informed of the results in October 2024. At that time, the superintendent of Barrington Public
Schools contacted RIDOH for more information and to provide context for concerned parents. The
primary concern focused on the potential impact of soil contamination on students' health, especially



because the contaminated soil is located near the playground. Additionally, there were concerns that other
areas of the school grounds might also be contaminated.

RIDOH attended a parent teacher organization meeting to address concerns and provided further context
about the situation in an updated Frequently Asked Questions (FAQ) document (see attached document,

“FAQ”).

Stakeholder Concerns:

The RIDOH EHRAP met with the PTO of the school on November 18, 2024, to learn about parent and
caregiver concerns at Primrose Hill School. Prior to the PTO meeting, the school department provided an
FAQ document to address concerns. After RIDOH attended the meeting, the EHRAP team provided an
updated FAQ document for the school. This updated FAQ document is attached to this letter.

The concerns expressed during the PTO meeting are described and addressed directly below. Parents
were generally interested in the following topics:

1) Where was the contamination found?

a.

The contamination was found in a section of soil behind the swings at the corner of where

the playground and the parking lot meet. This area of soil was identified by GM2, the group
hired by Barrington Public Schools to perform sampling in preparation for school expansion
planning. The sampling was done by drilling holes, or borings, at different depths in the soil.

2) What were the contaminant levels?

a.

Testing revealed elevated levels of manganese and two polycyclic aromatic hydrocarbons
(PAHS): chrysene and benzo(a)pyrene. Manganese, chrysene, and benzo(a)pyrene were all
found at levels greater than what is allowed by RIDEM regulations. These contaminants are
all common in the environment. Manganese is a naturally occurring metal found in soil and
used in road salts. Chrysene and benzo(a)pyrene are byproducts of incomplete combustion.
These substances are frequently found in petroleum, pavement, fire pits, vehicle exhausts,
charred foods, and urban soil due to historical and environmental factors.?® Manganese was
detected at 543 mg/kg, which exceeds the RIDEM Residential Direct Exposure Criteria (R-
DEC) of 390 mg/kg. The highest detected amount of chrysene was 543 ug/kg, which is
greater than RIDEM’s R-DEC of 400 ng/kg. The highest detected amount of benzo(a)pyrene
was 507 pg/kg, which is greater than RIDEM’s R-DEC of 400 pg/kg.

3) What are the existing health risks associated with the soil found on the property?

a.

The health risks from the contaminants in the soil are negligible (zero or nearly zero). The
amount of the contaminants found in the soil are lower than the level that would cause health
effects. The contaminants in the soil, at their current amounts, do not easily move into the air
or spread through the ground to other areas of the property, and they are unlikely to increase
over time.24>67.8A|so, the thick woodchip layer on top of the soil in the playground acted as
a buffer that prevented children from coming into contact with the contaminated soil below.
Additionally, when the contamination was discovered, the area was immediately blocked off
with caution tape to prevent public access.

4) What is the plan moving forward for addressing the contamination?
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a. Additional soil sampling was done to ensure contamination is not present in other areas of
the property. Primrose Hill School was planning to remove contaminated soil from the
premises (as of 12/3/24).
5) What are the health risks after the identified contamination is removed?
a. Removing the soil will prevent children from coming into contact with the contamination.
After the soil is removed, there will be no health risk from the identified contaminated soil at
Primrose Hill School.

Environmental Health Investigation:

EHRAP’s evaluation had three parts: (1) a review of the scientific literature, (2) an analysis of potential
historic pollution sources, and (3) an environmental data review and analysis. The results of these
analyses are described below.

(1) Review of Relevant Scientific Literature

At high enough amounts, polycyclic aromatic hydrocarbons (PAHs) and manganese have been found to
pose health risks. There are several ways that people may come into contact with (or 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). Health outcomes differ depending on 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, potential health effects of PAHs and manganese, and actions that
people can take to protect their children and themselves from their adverse health effects.

General Information about Polycyclic Aromatic Hydrocarbons (PAHSs)

PAHs are formed when organic materials are burned and accumulate in air, soil, or water.> VVolcanic
eruptions and forest fires are examples of naturally occurring PAH pollution. Other PAH pollution is
caused by human pollution from industrial, transportation, and agricultural sources.” For example, PAHs
can be found in vehicle exhaust, waste incineration, and cigarette smoke.”® PAHs are also released in the
cooking processes such as grilling and barbecuing food over an open flame, where the food can adsorb
these chemicals.® These chemicals are typically found in soil near industrial sites, highways, or areas with
heavy vehicle emissions.

When children play outside, they may come into contact with contaminated soil through hand-to-mouth
behavior, such as playing in or eating dirt or touching surfaces that have been contaminated with the
s0il.1° Children are at higher risk for negative health impacts from soil contamination than adults. This is
because children have higher absorption rates, hand-to-mouth behavior, higher skin surface area relative
to body weight, and developmental sensitivity.!! This means that because of their behaviors, size, and age,
children are more likely to have health effects from environmental contamination.

Consistently swallowing small amounts of contaminated soil over a long period of time (such as every
day for more than a year) containing chrysene or benzo(a)pyrene can lead to serious health issues.
Chrysene and benzo(a)pyrene are carcinogens, which means they can cause cancer. Exposure to these
contaminants increases the risk of developing cancers such as lung, stomach, and skin cancer.” PAHs can
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also disrupt brain development and increase risk of behavioral disorders such as attention deficit
disorder.”® Health risks from PAHSs in contaminated soils are negligible when people are in contact with
low concentrations for short amounts of time.*

There are many actions that parents can take to protect their children and themselves from the health
effects caused by PAHSs:

o Do not allow children to play in areas that have known contamination;

e Make sure children always wash their hands after playing outside or touching soil. This will
prevent children from accidentally swallowing harmful chemicals that can be present in soil;

e Make sure homes are free from tobacco smoke

e Reduce cooking practices that may release PAHSs, such as grilling food over an open flame.

e Adults can lower their own exposure by wearing protective gear when working in
environments where PAH levels are elevated, such as waste management or coal tar
production sites.3!

General Information about Manganese

In everyday life, both children and adults are exposed to manganese through various environmental and
lifestyle factors. Manganese is naturally occurring element. When manganese occurs in soil or bedrock in
high levels, it can get into surface and groundwater. People consume food containing manganese.
Manganese can also be released into the environment by human activities, like mining, steel production,
and battery manufacturing.?

Manganese is essential for human health in small amounts; however, very high exposure can lead to the
neurological health impacts. Work in industries that handle scrap metals, such as recycling, or in battery
manufacturing and welding, can increase the risk of higher manganese exposure. Even small amounts of
soil can have high levels of manganese. Ingesting small amounts of soil with high levels of manganese
over a long period of time can lead to health issues.

Manganese exposure can affect brain development and lead to neurological issues like reduced cognitive
abilities, motor impairment, and anxiety.>!® Since children’s bodies are still developing, they are more
vulnerable to these pollutants, and the long-term consequences can lead to developmental delays and
learning difficulties.’* To reduce manganese exposure, kids should avoid dusty areas, wash up after
playing outside, stay away from contaminated soil or water, and make sure their environment is well-
ventilated. To reduce excessive manganese exposure, children should avoid playing near industrial waste
sites or highways.

(2) Analysis of Potential Historic Sources of Pollution

Businesses and individuals that have improperly disposed of contaminants by releasing them into the
environment are tracked by several programs. RIDOH has access to information from RIDEM, the
Environmental Protection Agency (EPA), Department of Defense, Brown University, and the Rhode
Island Geographic Information System (RIGIS) that indicates where sites of potential chemical
contamination are located. RIDOH conducted a geospatial examination of the area around the school (a
1,500-foot radius) to assess health risks posed by any historic sources of potential contamination, such as
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former manufacturing and hazardous waste sites. The report by GM2, prepared for Barrington Public
Schools, included mention of a site history search going back to 1953; this report was shared with
RIDOH for review as well.

The analysis of this information showed that the only record of a potential source of contamination at
Primrose Hill School is an underground storage tank. This tank was located at the corner where the
asphalt and playground meet and contained heating oil number 2 during operation. In 2015, the tank and
surrounding soil were removed due to corrosion of the tank and resulting leakage. Soil was then filled into
the resulting pit. Contaminated soil was only found in the area near where the underground storage tank
was removed.

One manufacturing site was identified in historical land use records within 1,500 feet of the school. The
site identified was a ladder and supply repair company. It was more than 1,400 feet away, small, and only
at the location for a short time. This makes it unlikely to have caused significant contamination. RIDOH
concluded that this business was unlikely to have a significant environmental impact on the area.

To conclude, no other manufacturing or previous industrial activities were found on school grounds. The
soil samples only show contamination from where the previous underground storage tank was located. It
seems likely that the pit left behind when the storage tank was removed was backfilled with contaminated
soil. From this review, we can conclude that there are no other sources of contamination on site.
Contamination is likely limited to the area where the underground storage tank was removed.

(3) Review of Available Environmental Data

EHRAP reviewed the data provided by GM2 using the Public Health Assessment Site Tool (PHAST), a
tool developed by the federal Agency for Toxic Substances and Disease Registry (ATSDR). PHAST
allows us 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 soil contamination at Primrose Hill School. Health
risks were calculated for children in pre-kindergarten, kindergarten, and elementary school (up to 5%
grade) and full- and part-time educators and workers at the school.

Health risks for exposure to PAHSs:

Health risks are calculated for PAHSs using benzo(a)pyrene (BaP) equivalents. The BaP equivalent is a
standard measure used to compare the toxicity of a mixture of different PAHs to benzo[a]pyrene. PAHs
always occur together, in a mixture of chemicals, which affect similar parts of the body. The BaP
equivalent helps us assess the potential health risks of the mixture, relative to the known toxicity of
benzo[a]pyrene. We use the maximum detected concentration value for each of the PAHSs to calculate
risk. This approach is protective of public health by assuming a “worst case” exposure scenario. We also
use the concentrations for all the detected PAHSs to calculate BaP equivalents, regardless of whether they
exceeded RIDEM’s requirements.

The BaP equivalent value for Primrose Hill School was determined as 0.68 mg/kg. When children are
exposed to this soil (through ingestion, skin contact, or inhalation), they absorb a portion of that 0.68
mg/kg based on factors, such as how much soil they come into contact with and how the chemical is
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absorbed by their bodies. The PHAST tool provides an estimate dose of the amount of BaP a child
absorbs through exposure. The exposure dose is presented as either a Central Tendency Exposure (CTE)
or Reasonable Maximum Exposure (RME) dose. The CTE represents the average daily dose that children
are typically exposed to. The RME reflects a higher estimate, considering scenarios where children may
have prolonged or more intense exposure, such as spending more time in contact with the soil.

The CTE dose for a child spending 8 years at Primrose Hill School was calculated to be 1.0E-6
mg/kg/day, and the RME was 2.6E-6 mg/kg/day. This dose value is representative of exposure to PAHs
from accidentally eating and touching contaminated soil. Primrose Hill School is a pre-K through third
grade school, so using 8 years in the calculation represents the worst-case exposure scenario.

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 RME dose of
2.6E-6 corresponds to approximately 2.6 additional cases of cancer per million children exposed—still an
extremely low risk. This estimate represents a conservative, worst-case scenario, meaning the actual risk
is likely lower. This is calculated using the assumed maximum exposure without considering factors that
could reduce risk, such as the protective woodchip layer on the soil or the limited time children spend in
the contaminated area of the playground. The actual cancer risk for students at Primrose Hill is
expected to be much lower than these calculated figures, given the actual conditions of exposure.
When all of the factors are considered (extremely low calculated cancer risk, protective wood chip layer,
and limited time of exposure), the overall risk for cancer is negligible.

Cancer risk estimates for educators and workers at Primrose Hill School were all below the 1 in a million
risk that is considered “no concern for increased cancer risk”. For educators and workers in the school,
the worst case scenario assumes 20 years of exposure.

Health risks for exposure to manganese

The highest concentration of manganese sampled in the soil at Primrose Hill School, 313 mg/kg, was
used in the exposure calculations done by the PHAST tool. The calculations were done based on
combined ingestion and skin chronic exposure scenarios. The CTE and RME doses were found for
students in groups: pre-kindergarten, kindergarten, and elementary school. The CTE dose range was
0.0012-0.0019 mg/kg/day and the RME dose range was 0.0025-0.0040 mg/kg/day. Doses for adults were
much lower than the doses for children. Previous studies suggest that when manganese is ingested at
levels ranging from 0.06 to 0.08 mg/kg/day for 5 or more years, it can result in:

e Reduced working memory, visual-spatial skills, and non-verbal reasoning

¢ Difficulty remembering things or learning new information (general, verbal, and visual memory)
e Problems with free recall or retrieving information

e Struggles with paying attention

o Lack of focus, especially in the classroom

The worst-case scenario (meaning the maximum exposure) of the exposure dose of manganese (0.0025-
0.0040 mg/kg/day) at Primrose Hill School was significantly lower than the amount (0.06-0.08
mg/kg/day) found to cause health effects in scientific studies.?
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Our analysis suggests that the risk to health from the contaminated soil is very low even if the soil is still
left on the property at Primrose Hill School. At Primrose Hill School, the levels of manganese are low,
reducing risk for health effects. Direct skin contact with the soil is limited by a thick layer of wood chips,
and the contaminants do not spread easily through the ground or air.24567# Because of these factors, the
risk is minimal, making it very unlikely to cause harm.

It is unlikely that the children enrolled at Primrose Hill School have been in contact with a chemical
contaminant for long enough or at high enough concentration in the school playground soil for there to be
serious health implications. Additionally, once the contaminated soil is removed, the exposure will be
completely eliminated.

Limitations of Analysis:

Health risk assessments are based on assumptions about exposure to individuals through inhalation, skin
contact, and ingestion. These assumptions 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 my receive. People interact with soil differently and their exposures differ depending
on the amount of contact they have.

The soil sampling at Primrose Hill School was done doing selective (or random) sampling. For a health
risk analysis, soil sample guidelines established by the Interstate Technology Regulatory Council (ITRC)
recommend systematic or grid sampling.* This method ensures that all regions are equally likely to be
sampled and helps avoid clustering of samples in certain areas. As a result, our analysis and findings were
more conservative, potentially overestimating the concentration of contaminants. Adopting a systematic
or grid approach could have reduced bias and provided more consistent results.** The soil samples
collected by GM2 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
child. Additionally, the soil samples were collected at depths ranging from 0 to 10 feet. However, the
EPA’s Soil Screening Guidance defines surface soil as the top 3 inches.** This is the most relevant for
assessing human health risks. Surface soil samples are typically used to evaluate risks related to direct
ingestion, skin contact, or inhalation of dust. Our analysis used the soil sample data from GM2, at depths
ranging up to 10 feet. It was overly conservative in terms of public health because we included extra soil
that people would not normally be exposed to. It is likely that concentrations would have been lower if
samples of the top 3 inches of soil were collected in a grid across the entire playground.

Conclusions and Recommendations:

The Rhode Island Department of Health understands the concerns of parents and families when it comes
to their children’s health. Our investigation has led to understanding that risk is minimal. With regards to
the concern over Primrose Hill School, EHRAP drew the following conclusions from our investigation:

e The only historical source of contamination at Primrose Hill School was the underground
storage tank that was removed. The contamination discovered at Primrose Hill School was
likely due to contaminated soil used to fill the hole where the tank was removed. The
contamination found in the soil is not likely to travel to other parts of the property.
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o The health risks associated with the contaminated soil found at Primrose Hill are negligible
(zero or nearly zero).

From these conclusions, EHRAP recommends:

e The Primrose Hill School should follow steps suggested by GM2 to remediate the
contaminated soil.

e The Primrose Hill School should continue to restrict access to the area of contaminated soil
until clean soil has been brought in.

e Parents and caregivers should avoid high level exposures to PAHs and manganese in daily

life, by:
a.
b.

Do not let children to play in areas that might be contaminated.

Make sure children always wash their hands after playing outside or touching dirt to
avoid eating outdoor materials.

Keep your home smoke-free to reduce exposure to pollutants in the air.

Avoid cooking practices that may release chemicals, such as grilling food over an
open flame.

If adults work in places with high levels of contaminants (like waste management or
construction), they should wear protective gear to stay safe.

e The Primrose Hill School should share any new environmental data with RIDOH for review.

The scientific literature and environmental health information available to RIDOH for this analysis
indicates that there is minimal risk from the environmental exposures to the contaminated soil. If there
are any questions or concerns about future potential environmental exposures at Primrose Hill School,
please reach out at: Isabella.Silverman@health.ri.gov. RIDOH is available as a resource to concerned
parents, caregivers, and community members.

Sincerely,

Lt Hheinan)

Isabella Silverman, MS
Environmental Health Risk Assessment Toxicologist
Rhode Island Department of Health

F EALTH gy
/ \‘@\4 Op, ™\,
/ T, \
b

- A 1

'
&
/8
[ <
F
%

9,
Lougy o v

&, © /
K, S
N Accreo

State of Rhode Island 8



References:

[1] Rhode Island Department of Education (RIDE). (2017). Barrington Primrose Hill School - Facility
Condition Assessment.
https://www.eride.ri.gov/SBA/analysis/school/Barrington_Primrose_Hill_School%20-
%20FCA_Detail.pdf

[2] Agency for Toxic Substances and Disease Registry (ATSDR). (2012). Toxicological profile for
manganese (TP-151). U.S. Department of Health and Human Services, Public Health Service.
Retrieved from https://www.atsdr.cdc.gov/ToxProfiles/tp151.pdf

[3] Agency for Toxic Substances and Disease Registry (ATSDR). (2014). Toxicological profile for
polycyclic aromatic hydrocarbons (PAHS). U.S. Department of Health and Human Services,
Public Health Service. Retrieved from https://www.atsdr.cdc.gov/toxprofiles/tp69.html

[4] Choi, H., Harrison, R., Komulainen, H., et al. (2010). Polycyclic aromatic hydrocarbons. In WHO
guidelines for indoor air quality: Selected pollutants. World Health Organization.
https://www.ncbi.nlm.nih.gov/books/NBK 138709/

[5] U.S. Environmental Protection Agency (EPA). (2017). Toxicological Review of Benzo[a]pyrene
Executive Summary. Integrated Risk Information System (IRIS).
https://iris.epa.gov/static/pdfs/0136_summary.pdf

[6] Kariyawasam, Thiloka & Doran, Gregory & Howitt, Julia & Prenzler, Paul. (2021). Polycyclic
aromatic hydrocarbon contamination in soils and sediments: Sustainable approaches for
extraction and remediation. Chemosphere. 291. 132981. 10.1016/j.chemosphere.2021.132981.

[7] Mallah, M. A., Changxing, L., Mallah, M. A., Noreen, S., Liu, Y., Saeed, M., Xi, H., Ahmed, B.,
Feng, F., Mirjat, A. A., Wang, W., Jabar, A., Naveed, M., Li, J.-H., & Zhang, Q. (2022).
Polycyclic aromatic hydrocarbon and its effects on human health: An overview. Chemosphere,
296, 133948. https://doi.org/10.1016/j.chemosphere.2022.133948

[8] Obeng, S. K., Kulhanek, M., Balik, J., Cerny, J., & Sedlat, O. (2024). Manganese: From Soil to
Human Health—A Comprehensive Overview of Its Biological and Environmental Significance.
Nutrients, 16(20), 3455. https://doi.org/10.3390/nu16203455

[9] Venkatraman, G., Giribabu, N., Mohan, P. S., Muttiah, B., Govindarajan, V. K., Alagiri, M., Abdul
Rahman, P. S., & Karsani, S. A. (2024). Environmental impact and human health effects of
polycyclic aromatic hydrocarbons and remedial strategies: A detailed review. Chemosphere, 351,
141227. https://doi.org/10.1016/j.chemosphere.2024.141227

[10] Egendorf, S. P., Gailey, A. D., Schachter, A. E., & Mielke, H. W. (2020). Soil toxicants that
potentially affect children’s health. Current Problems in Pediatric and Adolescent Health Care,
50(1), 6-15. https://doi.org/10.1016/j.cppeds.2019.12.001

[11] U.S. Environmental Protection Agency (EPA). (2021). "Children's Health and the Environment."
Environmental Protection Agency. Retrieved from https://www.epa.gov/children

S RRALTH
/® o N\
R 20\

I‘J‘ N e

O
&
&
5
\2
%

%

4, © /
K, S
N Accreo

State of Rhode Island 9



[12] Coetzee, D. J., McGovern, P. M., Rao, R., Harnack, L. J., Georgieff, M. K., & Stepanov, I. (2016).

Measuring the impact of manganese exposure on children’s neurodevelopment: advances and
research gaps in biomarker-based approaches. Environmental health, 15, 91.
https://doi.org/10.1186/s12940-016-0174-4

[13] Liu, W., Xin, Y., Li, Q., Shang, Y., Ping, Z., Min, J., Cahill, C. M., Rogers, J. T., & Wang, F. (2020)
Biomarkers of environmental manganese exposure and associations with childhood

neurodevelopment: a systematic review and meta-analysis. Environmental health : a global access
science source, 19(1), 104. https://doi.org/10.1186/s12940-020-00659-x

[14] ITRC (Interstate Technology Regulatory Council). (2022). Soil background and risk assessment,

technical/regulatory guidance. Interstate Technology & Regulatory Council. https://sbr-
1.itrcweb.org/wp-content/uploads/2022/02/SBR-Guidance-Document-Final-1-28-2022-Web-
1.pdf

F EALTH p

/ \‘@\4 Op, ™\,
/ T, \
,

PHAB

'

&
/8
[ <

F

%

4 f’o‘ku o pe®

%, &/
Z, S
My Acc “D\"’ /

State of Rhode Island

10



Report Preparation

This publication was made possible by a cooperative agreement [program # 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 ATSDR, or the U.S. Department of
Health and Human Services.

Author

Isabella Silverman, MS
Environmental Health Risk Assessment Toxicologist
Rhode Island Department of Health

Reviewers

Zachary Shepard, PhD
Environmental Health Risk Assessment Toxicologist
Rhode Island Department of Health

Caroline Hoffman, MPH
Senior Public Health Promotion Specialist
Rhode Island Department of Health

Bradford Brokaw
Communications Specialist
Rhode Island Department of Health, Contractor

F EALTH p

/ \‘@\4 Op, ™\,

/ T, \
b

3 piac il

'
&
/8
[ <
F
%

4 f’o‘ku o pe®

%, &/
Z, S
My Acc “D\"’ /

State of Rhode Island 11



DE IS { T
o 4 o Puby;
s 2 /8 %
=] = ‘ 5 =3 ‘
" rz - o~ a @
7 - o\
0 & \g\ & 2/
A % AN Ry
ENT O g st

Frequently Asked Questions: Non-compliant Soil at Primrose Hill School
Updated November 2024
1. Where is the impacted soil located?

Soil samples are taken from drilled holes called borings. Impacted borings are situated between
the playground and the paved section, behind the swings. Please see the attached map handout
(Figure 3).

2. What contaminants were found, and how common are they?

Testing revealed elevated levels of manganese and two polycyclic aromatic hydrocarbons
(PAHS): chrysene and benzo(a)pyrene. Manganese is a naturally occurring metal found in soil
and used in road salts. Chrysene and benzo(a)pyrene are byproducts of incomplete combustion.
These substances are frequently encountered in petroleum, pavement, fire pits, vehicle exhausts,
charred foods, and urban soil due to historical and environmental factors. These contaminants are
very common in the environment.

3. What are the levels of contaminants found?

Manganese, chrysene, and benzo(a)pyrene were all found at levels greater than what is allowed
by Rhode Island Department of Environmental Management (RIDEM) regulations. Manganese
was detected at a concentration of 543 mg/kg, which exceeds the RIDEM Residential Direct
Exposure Criteria (R-DEC) of 390 mg/kg. The highest detected concentrations for chrysene and
benzo(a)pyrene were 543 pg/kg and 507 pg/kg, respectively. The RIDEM’s R-DEC is 400 pg/kg
for each compound.

4. Did Barrington Public Schools report this to RIDEM, and if so, when?

Barrington Public Schools notified RIDEM on October 25, 2024, in accordance with state
requirements after receiving the results. Subsurface environmental investigations were completed
as part of the project’s due diligence phase for future construction and design parameters.
RIDEM was informed of the findings as part of the regulatory compliance process.

5. What is the plan to address the contaminated soil?

RIDEM has issued a Letter of Responsibility — Dig and Haul Approval on October 30, 2024.
Under the RIDEM Dig and Haul Policy, the Town will excavate the contaminated soils and
transfer the material for off-site disposal. A remediation contractor is being selected as soon as
October 31, 2024. Once the contractor has been selected, a work plan will be established and
communicated to families. Work will be performed outside of school hours to prevent
disruptions to students.



The area has been secured with a temporary fence to restrict access and exposure. The
contaminated soils will be excavated, loaded, and hauled to an offsite disposal facility. The soil
will be carefully handled and transported to an approved and licensed facility for disposal.

Additional tests will be performed after the excavation to ensure all non-compliant soils have
been removed. Upon receipt of acceptable confirmation sample analytical results, the excavated
area will be filled with stone and topped with playground wood chips.

6. Are there health risks associated with exposure to these contaminants?

The current risk is minimal as access to the contaminated area has been restricted, concentrations
of the contaminants are low, and the soil is covered in a thick layer of woodchips. The
contaminants in the soil may only increase the risk of health effects if someone comes in direct
contact with the soil. The contaminants do not easily spread through air or through the ground to
other areas on the property. However, the school is proceeding with additional soil sampling as
well as soil removal, or remediation, out of an abundance of caution.

Barrington Public Schools contacted the Rhode Island Department of Health (RIDOH) and its
Environmental Health Risk Assessment Program responded. The Program joined the
Parent/Teacher Organization meeting on 11/18.

7. How long will it take to remediate the area?

Remediation is expected to take place within a three-week window. Work will only be conducted
outside of school hours and on weekends to prevent disruptions to students.

8. How was the contamination discovered and what was the source of it?

The contamination was identified as part of a standard environmental sampling assessment for
the planned school renovations. Soil samples were collected and analyzed, leading to the
detection of elevated levels of the contaminants in a small area at the edge of the asphalt surface.
After further investigation, it was found that an underground storage tank was removed from the
same area in 2015. The soil used to fill in the hole where the tank was removed was tested as part
of the standard environmental sampling. The results revealed that the soil was contaminated with
levels of manganese, chrysene, and benzo(a)pyrene greater than RIDEM’s exposure criteria.

The Environmental Health Risk Assessment Program reviewed land use records and found that
there are no historic sources of contamination on school grounds except the underground storage
tank that was removed. This indicates that the source of contamination was likely soil used to fill
in the hole after the underground storage tank was removed. Since a source of historic
contamination at Primrose has not been identified, it is unlikely that there is a wider problem of
contaminated soils.

9. Will the non-compliant area remain fenced off until remediation is complete?

Yes, the area including the swings will remain securely fenced to prevent access until all
remediation work is completed and it is deemed safe for regular use.



10. How confident is the school department that the contamination has not spread to
nearby areas, like the playground?

The school’s environmental consultants have conducted additional testing around the school and
identified no other issues. Additionally, the contaminants in the soil do not easily spread into the
air or through the ground to other areas on the property.

11. How will the school department keep parents and guardians informed about next
steps?

Barrington Public Schools and Principal Dawn August will send regular email updates going
forward to address any questions or concerns.

12. What does this mean for the health of our children?

The Environmental Health Risk Assessment Program analyzed the soil data collected by the
environmental consultant. They have determined that current health risks to students and staff are
very low. The manganese and PAH levels found in the soil are not expected to impact a child's
health. They are below the level that is known to increase the risk of health effects. The
woodchip layer on top of the soil also creates a barrier between children and the contaminated
soil. This barrier prevents exposure and further reduces the risk of any health effects. Once the
soil is removed and replaced, there will no longer be a potential health risk. Students and
teachers should take normal precautions when playing/working outside: wash hands, keep shoes
clean, keep the school clean and dust free. RIDOH’s team will prepare a detailed health analysis
report that will be shared with the school community. Health-related questions/concerns about
this contamination can be shared with: isabella.silverman@health.ri.gov



