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AWe have an obligation and a responsibilit
our students and our schools. We must make sure that people

who have the grades, the desire and the will, but not the

money, can stil!]l get the best education po

~ Barack Obama

INTRODUCTION

This thesis examines the issue of environmental quality in Rhode Island schools
and its i mp bealthandmeadensicperfdrmance. $hé assessment
incorporates evaluation of the data on major school environment pollutants including
polychlorinated biphenyls (PCBs). Geographic Information System (GIS) methods were
utilized to visualize the scope of the potential problem with poor environmental quality in
schools, as well as to identify spatial patterns that may indicate a relationship between
indoor and outdoor environmental qualitya nd st udent s 6 Rhalelflandr manc e
schools. Policies regulating presence of the toxicants in Rhode Island schools were
examined in order to develop and propose recommendations for an action plan for

potential problem remediation and environmental quality improvement.

The idea for this thesis project came from studying polychlorinated biphenyls
(PCBs) 1 very stable chemicals widely used in construction, electrical insulation, and
other applications in the beginning of the 20" century. In the United States PCBs were

better known by their trade names, the most common of which was Aroclor® (EPA,



2008). PCBs have been demonstrated to cause cancer, as well as a variety of other
adverse health effects on the immune system, reproductive system, nervous system, and
endocrine system (EPA, 2008). In 1979, the U.S. Environmental Protection Agency
(EPA) banned the use of PCBs. Despite this ban PCBs are still found in many schools
throughout the country. Case studies have shown that the problem of PCBs in lighting
ballasts and caulking in schools is an acute health issue in many states with old buildings
and low budgets. As shown later in this thesis, unlike other indoor environment
contaminants such as asbestos, lead, and radon, the issue of PCBs in Rhode Island
schools has been poorly studied and regulated. As the research on PCBs evolved, |
became interested in the broader issue of public health and environmental quality in

Rhode Island schools.

According to EPA, indoor levels of air pollutants in schools can be 2-5 times
higher, and occasionally 100 times higher, than outdoor levels. Nearly 55 million people,
20 percent of the U.S. population, spend their days inside elementary and secondary
schools. According to the 1995 federal government report, an estimated 50 percent of the
nationds schools have probl emBPAI20lHked t o p
Generally, children are much more susceptible than adults to toxic chemicals due to
greater respiration, high contact with house dust and outside soil, and metabolic
mechanisms that are still developing (OEHHA, 2007). Scientific studies have shown that
inadequate cleaning, poor ventilation, excessive use of cleaning chemicals, and other
substandard environmental conditions in schools can trigger serious health problems for
students such as asthma and allergies i the main reasons of school absenteeism (Bullock,

2007; Akinbami, 2006; Duran-Narucki, 2008). In contrast, other studies demonstrate that



improved indoor air quality results in better health, attendance, and overall academic
performance (Sheets, 2009; Boese & Shaw, 2005; Hughes, 2006; Picus, Marion, Calvo,

& Glenn, 2005; Lewis, 2000; Earthman, 1995).

It is important to assess not only the exposure and risk, but also to determine ways
the problems could be remediated or eliminated. During my research | worked with the
Rhode Island Department of Education (RIDE), which pays special attention to
environmental quality in schools. In May 2007, in order to improve indoor air quality
(IAQ) in schools, Rhode Island mandated the implementation of EPA 1AQ Tools for
Schools or a similar IAQ program through the adoption of School Construction
Regulations (SCR).! As a RIDE intern in the summer of 2010, | participated in the work
on statewide assessment of Rhode Island school conditions; and also was a part of an
organizing committee of the first in Rhode Island conference on environmental quality
and green curriculum entitled fiSchool as a Tool. ®he conference was held in
Providence, Rhode Island in October 2010 and gathered government representatives,
educators, environmental advocates, school facility managers, students and parents from

every corner of the state.

In order to further facilitate the work of RIDE in assessing environmental quality
of the schools, I included a GIS component to create comprehensive maps of the State of
Rhode Island which included public schools (268 schools in 38 districts) and major
sources of outdoor pollution (i.e. factories, brownfields, highways). The map features
were referenced to a large amount of attribute data, among which school facility

conditions and academic performance rates were key for future analysis. The follow-up

! Available at http://www.ride.ri.gov/Finance/Funding/construction/ (Site accessed on October 3, 2010)



research investigated the association between indoor and outdoor pollution and academic

performance in schools, and identified the most vulnerable districts and schools.

Understanding the scope and potential of the problems with environmental quality
in Rhode Island schools is necessary to provide a foundation for further research and
action in order to improve the environmental quality in schools and hence the health of
school children. Lessons learned in other states and countries, as well as best practices in
improving environmental quality in schools will also endow the recommendation list

with valuable suggestions.

LITERATURE REVIEW: FROM HISTORY TO ACTION

History of PCBs and Their Health Effects

PCBs were first synthesized in 1881.% They represent a class of 209 discrete
chemical compounds, called congeners, in which one to ten chlorine atoms are attached
to biphenyl rings. Most of the commercially marketed PCBs are clear viscous liquids.

The more a mixture is chlorinated, the higher its viscosity.

PCBs were praised for their stability. These compounds did not biodegrade easily
and they had low water solubility and low vapor pressures. PCBs conducted heat, but at

the same time were resistant to thermal and oxidative breakdown. These qualities were

? Fox River Watch. History of PCBs. Available at
http://mww.foxriverwatch.com/monsanto2a_pch_pcbs.html#2 (Site accessed on March 12, 2011)



commercially recognized by Monsanto Corporation (St. Louis, MO) that became the
major producer and distributer of PCB containing mixtures from 1930 to 1977 (Erickson,
1997). Starting in the 1920s, PCB mixtures were marketed under the trade name
Aroclor® for a variety of uses including dielectric fluids for capacitors and transformers,
heat transfer fluids, additives to pesticides, paints, copying paper, sealants, and plastics.
Used as an insulating material, PCBs were widely applied in construction in the middle
of the twentieth century. Following the proliferation of children born to parents during
the Baby Boom® and the need for rapid school construction, thousands of school
buildings throughout the U.S. were built, electrified, and insulated with materials

containing PCBs.

Although there are benefits,th er e i s a n e g physicalstbilisyi de t o |
and low biodegradation rate. These two qualities of PCBs make this chemical dangerous
for the environment and humans. Once spilled, dumped, ingested, or inhaled, PCBs stay
in the environment or in the body for a very long time without changing.
Bioaccumulation is another feature of PCBs that contributes to the danger and toxicity for

people.

First reports on PCBsotoxic effects of occupational exposure were filed as early
as in 1936. The U.S. Public Health Service reported a case where family members of a
worker from a PCB producing plant had developed chloracne, a combination of

bl ackheads #&amdustégniad with theevo & ,k aothidgs The case

® Baby Boom in the U.S. refers to the demographic phenomenon of the post World War 11 period of 1946-
1964 when a dramatic number of almost 4 million children per year were born.



report al snaddigon ta thesedkinfedionastsymftoms of systemic poisoning

have occurredamong wor ker s i nh a($cliroedgr, 1990 ese f umes. 0

In 1937, the Harvard School of Public Health hosted the first conference on PCBs
and their impact on health. Besides scientists and public health officials, the conference
was also attended by representatives of the PCB manufacturing companies including the
PCB giants i Monsanto and General Electric (GE). After consideration of repeatedly
occurring cases of chloracne apwonvogadt he com
been accidentally inhaling PCB fumes, the conference board announcedthatic hl or i nat e (
diphenyl is certainly capable of doing harm in very low concentrations and is probably

t he most dangerous [ of 't he(Drimker|1837)i nat ed hyd

These events led to development of workplace threshold limit values (TLVs) of
PCBs (ACGIH, 1999). However, the mass production of PCBs was not stopped or even
decreased. Moreover, it was only in 1956 that the Monsanto Corporation adopted a new
safety policy in its manufacturing facilities that provided the workers with protective

gear.

In 1964, Dr. Soren Jensen of Sweden, as he studied the aftereffect of DDT* on
human health, made a disturbing discovery: all blood samples he had been studying had
traces of PCBs. Later, all of Sweden and its adjacent seas were found to be highly
contaminated with PCBs (Jensen, 1966). Qil refineries were named as a possible cause of
the pollution. J e n s e n &al trighéres mooe scentific talks on the problem of

PCBs 6 per si st en cWhenitha Mansaneo Caeporationdeanedral@ut t .

* DDT, or dichlorodiphenyltrichloroethane, is a synthetic pesticide that was banned due its probable
carcinogenic effect on humans.



Soren Jensenods findi ngaSwederotooptanhiy r epr esent
methodology on identifying PCB traces in blood samples, as well as detecting PCBs in

environment (Francis, 1998). Meanwhile, workers of the electric hardware manufacturer
Westinghouse in Indiana pressure the compa
assurance of that PCB liquids they were working with were not poisonous. Despite the

reports from the companyds chemists about
the meetings with employees in order to prove PCBs were harmless, the plant manager

washed his hands and face in a bucket that contained presumably PCB liquid.®

A turning point in the history of PCBs occurred in 1968, when a mass poisoning
from PCB contaminated cooking oil in Japan, so-called Yusho disease, led to the first
series of epidemiological studies of PCBs6toxic effects (Kuratsune, Yoshimura,
Matsuzaka, & Yamaguchi, 1972). It was evident that the poisoned oil had a fatal effect on
poultry i over 400,000 birds were Killed due to inability to breathe after being fed with
forage prepared with contaminated oil. About 14,000 people were affected. Common
symptoms included dermal and ocular lesions, irregular menstrual cycles, and a lowered
immune response. Additionally, poor cognitive development in children was reported
(Aoki, 2001). In 1973, researchers added another fact to PCB controversy i a study
showed that sea mammals suffer from reproductive disorders caused by PCBs residues

(DeLong et al, 1973).

® Fox River Watch. History of PCBs. Available at
http://mww.foxriverwatch.com/monsanto2a_pch_pcbs.html#1 (Site accessed on March 12, 2011)



Regulation

According to EPA, PCBs are a probable human carcinogen and may have serious
potential effects on the immune, endocrine, reproductive, and neurological systems of
ani mals and humans. The | atest research on
women suggests that PCBs contribute to failed in vitro fertilization (IVF) attempts
(Meeker et al, 2011). Me e k e r 0 sgroupexan@nadrbloold samples of 765 women
participating in IVF. The researchers tested the samples for 57 kinds of PCBs among
which so-called congeners PCB 118, 138, and 153 were of the most interest. The study
showed that out of 765 women only 286 gave birth. Of those 530 women who did not
give birth, 229 had implantation failures and 301 had miscarriages. Most implantation
failures happened to women whose blood samples showed the highest levels of PCB 153
and overall highest levels of other PCBs. Even though this study did not fully reveal a
direct cause and effect, the results remain alarming i according to Meeker, PCBs may

account for a 40 percent lower chance of giving birth after I\VF.

In 1976, EPA recognized the Hudson River environmental disaster caused by
General Electric dumping of over a million of pounds of PCBs into the river. The same
year, in order to respond to the growing public concern over toxic chemicals regulation,
the U.S. Government introduced the Toxic Substances Control Act (TSCA). In 1977, due
to the evident risk of adverse health effects and environmental contamination, U.S.
companies ceased manufacturing PCBs. In 1979, the U.S. EPA officially banned most

usages of PCBs (EPA, 2010-2011).



Toxic Substances Control Act (TSCA)

Adopted in 1976, the Toxic Substances Control Act provides the EPA, and
eventually all other involved federal and state agencies with authority to require
reporting, record-keeping, testing, and applying restrictions related to chemical
substances, mixtures, as well as their byproducts used in commerce. TSCA addresses the
production, sale, importation, use, and disposal of specific chemicals including
polychlorinated biphenyls, asbestos, radon, and lead-based paint. These provisions are
covered in the first and main Title 1 of the TSCA 1 Control of Toxic Substances. TSCA
has four more supplementary titles that were added later to discuss specific chemicals and

outline measures of treating them.

TSCA cl assifies chemicals into two categ
chemical so. The difference between the two
presence in the Toxic Substances Control Act Inventory (TSCA Inventory®). The existing
chemicals have to be studied for the environmental and health effects and included into
the Inventory. Recently, in order to increase transparency of information on chemicals,

EPA established a free of charge web access to the TSCA Inventory that currently
contains more than 84,000 entries manufactured or imported to the United States. The
new chemicals include any chemical not currently listed in the TSCA Inventory. EPA,
therefore, has the authority to prohibit production, import, and use of such uninvestigated

substances.

® Available at http://www.data.gov/raw/1630



All manufacturers are required to submit health and safety related information to
EPA for review prior to bringing any newly developed or imported chemical into the U.S.
market. In instance when EPA has questions or concerns about the risks associated with a
particular chemical, the agency can require additional information and testing. Since
TSCA was implemented, approximately 10 percent of the 36,600 new chemical
submission packages (called Premanufacture Notices or PMNSs) reviewed by EPA have
resulted in various restrictions, additional testing requirements, withdrawn submissions,
or denial. According to the TSCA Inventory Update Rule (IUR), every four years,
companies must report to EPA updated production and import data for chemicals
produced or imported in quantities above a certain threshold. Earlier, IUR required
companies on reporting on organic chemicals produced or imported in quantities greater
than 10,000 pounds per site annually, which typically resulted in reporting on about 9,000
chemicals (ACC, 2005). Recently, EPA promulgated a rule that raised the IUR reporting
threshold to 25,000 pounds, but significantly increased the reporting requirements to
include use and exposure information, as well as production data, and expanded the scope
of reporting to include inorganic chemicals. In 2006, companies began reporting under

the expanded IUR requirements.

Although TSCA remains the main federal statute for controlling chemicals in the
U.S., it has drawn a lot of criticism over the past decades mainly due to the lack of ability
to test all new and potentially dangerous chemicals. According to the Natural Resources
Defense Council (NRDC), one of the groups concerned ab
since 1976, an additional 22,000 chemicals have been introduced without any testing for

public or environmental safety. Moreover, some of the potentially worst toxicants can be
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found in cleaning and personal care products, furniture, building materials, electronics,

food and drink cont Asfantherexasting chemidals,evkee n ki d s 6
passed into law, TSCA approved the use and manufacture of more than 60,000 chemicals

that were in existence prior to 1976. According to the U.S. Safer Chemicals and Healthy

Families Coalition, EPA had only tested 200 of the original 60,000 chemicals, and only

five of these toxic substances (PCBs, asbestos, chlorofluorocarbons, dioxins, and

hexavalent chromium) have been partially restricted. Furthermore, information on nearly

20 percent of the existing chemicals is concealed due to the trade secret.”

TSCA and PCBs

According to the Rhode Island Department of Environmental Management,
TSCA is the primary law that regulates PCBs in schools here in Rhode Island. Current
PCB regulations are developed in accordance with the TSCA and included into the Code
of Federal Regulations under Title 40, Section 761 (abbr. 40CFR761). These regulations
provide a detailed guidance on characterizing, handling, sampling, and removing PCBs

from buildings and sites.

In order to better communicate these regulations to public, EPA has released
several guidance manuals that contain comprehensive information for public to be used in
PCB remediation efforts. For instance, to facilitate individuals engaging in PCB clean-

upstocomply with the TSCA requiPCBsSieent s, EPA

"U.S. Safer Chemicals and Healthy Families Coalition. What is TSCA? Available at
http://www.saferchemicals.org/resources/tsca.html
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Revitalization Guidance under the Toxic Substances Control Actd  ma®nihat sets

standards for proper PCB disposal. School administrators and maintenance personnel

may find specific instructiormrPoperon PCB disp
Maintenance, Removal, and Disposal of PCB-Containing Fluorescent Light Ballastso

guide®. In addition to the particular guidance on PCB disposal, this guide provides
background information on PCBs in the scho
the presence of the contaminant in light ballasts, as well as risks associated with the

inadequate removal of it.

Under TSCA, PCBs at |l evels greater than 50 p
of injury to health. o EPA al so <CiBast eisnutshtat
be r enmdeveedntol y EPAGs Office of Pollution Pr
compiled an instruction for schools on identifying potential problems with PCB
containing caulk and avoiding exposure to it (EPA, 2010). EPA has also classified

concentrations of PCBs indicating age specific harmfulness.™

TSCA Title 11 7 Asbestos Hazard Emergency Response Act (AHERA)

On October 22, 1986, Congress passed the Asbestos Hazard Emergency Response

Act (AHERA). This TSCA amendment established asbestos abatement programs in

& Available at http://www.epa.gov/wastes/hazard/tsd/pcbs/pubs/pcb-guid3-06.pdf (Site last accessed on
April 20, 2011)

° Available at http://www.epa.gov/wastes/hazard/tsd/pchs/pubs/ballasts.htm (Site last accessed on April 20,
2011)

10 Available at http://www.epa.gov/pcbsincaulk/maxconcentrations.pdf (Site last accessed on April 20,
2011)
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schools. AHERA requires periodic asbestos inspections and the necessary response

actions in schools.

Asbestos 1 is the general name for six naturally occurring fibrous minerals.
Thanks to their useful properties such as chemical and thermal stability, high tensile
strength, and good sound absorption these silicate minerals are widely used in

construction since late 19™ century mainly as an insulation material.

Today, ashestos can be found in many schools throughout the U.S. Ceiling tiles,
pipe wrap insulation, boiler wrap, wallboards may all contain so-called friable asbestos.
This type of asbestos that can be broken by hand pressure constitute the greatest health
risk for school occupants because of the fibers released into the air. Inhaled into the
lungs, these fibers can lead to diseases such as lung cancer, asbestosis (lung scarring),
and malignant mesothelioma 1 a rare form of cancer occurring in lung pleura. There is a
long latency period for these diseases T the symptoms could begin occurring 30 years

after exposure to asbestos.

Although a dangerous material, asbestos can be of little to no health risk to
humans if properly managed and remained intact. This is why it is vital that school
management regularly inspects asbestos containing materials to ensure they stay

undamaged.

OnJuly 12, 1989, EPA issued the Asbestos Ban and Phaseout Rule banning most
asbestos-containing products. In 1991, however, this regulation was overturned by the

Fifth Circuit Court of Appeals in New Orleans leaving ban for six asbestos containing

13



product categories. Products still banned include: 1) corrugated paper, 2) rollboard, 3)

commercial paper, 4) speciality paper, 5) flooring felt, and 6) new uses of asbestos.

AHERA requires public school districts and non-profit private schools to inspect
their schools for asbestos containing building material. This periodic examination should
be executed every six months. Schools are also required to prepare asbestos management
plans which evaluate options for reducing the hazard from any asbestos containing
materials present in the school facility. These management plans may propose action
from repairing damaged asbestos containing material, spraying it with sealants, enclosing
it, removing it, or keeping it in good condition so that it does not release fibers. AHERA
requires schools to notify parent-teacher associations at least once a year about the
availability of the sc, bsovalbstelkaseadtide efany os man a

asbestos abatement activity that might be taking place within the school.

AHERA authorizes the accreditation of abatement designers, contractor

supervisors and workers, building inspectors, and school management plan writers.

TSCA Title 111 7 Indoor Air Radon Abatement

In October 1988, Congress added a third title to the TSCA. The Radon Reduction
Act promulgates measures to be taken by state agencies in responding to the human
health threats posed by exposure to radon. EPA was required to communicate
information about the health risks of radon to public, and to inspect government buildings

and schools in order to determine levels of radon in them.

14



Radon is a colorless, odorless, and extremely toxic radioactive gas. It is naturally
presentinthe eart hdés crust and emitted by soil,
harmful outdoors as it is dissolved in the fresh air. It becomes a problem indoors where
higher concentrations of this gas can be easily inhaled and cause damage to lungs.

According to EPA, exposure to radon at homes is responsible for an estimated 20,000

lung cancer deaths each year.

Only a properly managed testing can identify levels of radon at home. EPA
provides assistance to all concerned homeowners and facility managers in obtaining
professional service to test and mitigate radon. Most of the states run their own radon
abatement programs. All interested can purchase radon test kits at national and state

radon programs, as well as at certain home improvement stores.

In Rhode Island the Radon Control Program is maintained through the
Department of Health (DoH). The program provides education, outreach, and technical
assistance to public. DoH also works with state and local governmental organizations and

firms on radon reduction and encourages radon resistant construction in the state.

TSCA Title IVT Lead Based Paint Exposure

In October 1992, TSCA was again added with a new amendment i the Lead
Based Paint Exposure Reduction Act. This regulation intended to reduce lead
contamination in the environment, and prevent the adverse health effects caused by lead.

Exposure of children was the primary concern. Unlike earlier statutes, the TSCA Lead

15



Based Paint Exposure Reduction Act authorized EPA to evaluate and control lead

containing substances before they could be manufactured. Provisions of the Act included
exposure studies, determination of lead levels in products, establishing state programs for
monitoring and abatement, and training and certification requirements for lead abatement

workers.

Lead is a toxic heavy metal that was widely used in paint production before 1978.
Lead is also frequently used in polyvinyl chloride (PVC) plastic, which coats electrical
cords. Lead is poisonous and can considerably damage nervous system and cause
learning disabilities, hearing loss, and violent behavior in children. Most common sources
of lead include peeling and chipping lead paint, dust from lead paint, soil and dirt in the

yard, tap water from lead pipes, and pottery, crystal, or ceramic dishes.

Children are particularly vulnerable to lead poisoning. Even a small amount of
| ead can have a negative effect on a chi

or renovation are most likely to be exposed to lead poisoning at their workplaces.

Lead poisoning is preventable. The DoH established the Childhood Lead
Poisoning Prevention Program to reduce lead exposure and eliminate lead poisoning in
Rhode Island children. This program coordinates statewide efforts to promote lead
screening in children younger than six years old. Data collected during this procedure are
entered into the Lead Elimination Surveillance System that allows health care
professionals to monitor and measure the lead screening rates and identify prevalence of

lead poisoning in particular areas. DoH offers case management services and

16



environmental inspections to all homes identified with higher lead exposure rates.* DoH
conducts educational trainings for parents, homeowners, and general public about the
dangers of lead poisoning and ways of preventing it. DoH licenses professionals involved
in lead removal from properties, as well as conducts site specific investigations to ensure
the lead removal is up to standard. According to DoH, thanks to the Childhood Lead
Poisoning Prevention Program only 330 children in Rhode Island had a blood lead level

more than 10 mcg/dL in 2009, compared to 1,161 cases in 2003.

TSCA Title Vi Healthy High-Performance Schools

In 2007, Congress added a fifth title to TSCA. The Healthy High-Performance
Schools statute authorized EPA to establish a grant program to provide technical
assistance for states implement environmental health programs in schools. These state
programs outlined standards for school building design, construction, and renovation, as
well as identification of environmental problems in existing school buildings, and
recommended solutions to resolve the problems. Specific environmental health problems
to be considered by the state programs included hazardous substances, pollutant
emissions, moisture control, mold, and pest control. The state programs also needed to
provide guidelines for schools in order to address energy and water conservation, natural
day lighting; ventilation; heating and cooling, acoustics,and Aot her i ssues r el

health, comfort, productivity, and perform

' Rhode Island children younger than six years old are considered significantly lead poisoned if they have
one venous blood lead level of 20 mcg/dL or two persistent venous blood lead levels of 15 to 19 mcg/dL in
tests performed at least 90 days but less than 365 days apart. (RI DoH, 2011)
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Anot her major component of the state he
outreac h . Under provisions of thiscaryatgul ati on,
public outreach to inform individuals and entities of the information and services [related

tohigh-per f or mance green buildings] availabl e

In order to fulfill needs of the state programs in technical assistance, Congress
authorized appropriations of $7 million through 2013 for the EPA Healthy High-

Performance Schools program.

In 2007, Rhode Island launched the RIDE School Construction Program that

works within the framework of the TSCA Title V.

EPA Indoor Air Quality Tools for Schools Program

Indoor air quality is an important issue in the U.S. schools. As it will be discussed
further, good IAQ is a key factor in achieving better academic performance in schools.
School districts throughout the country become increasingly interested in improving 1AQ
in schools, and accomplishing their core mission T providing high quality education to
children. Federal and state agencies are ready to assist schools in implementing various
| AQ i mprovement programs. Since its |l aunch
program became the most popular and effective instrument among the school managers

who work on making schools a healthier place to teach and learn.

Today, tens of thousands of schools nationwide are successfully implementing the

Tools for Schools program. i We saw a significant decrease
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children, especially for a child with severe asthma attending the school, since we
completed the IAQ upgradesoi says Priscilla Santiago, a school nurse at Little Harbour
School in New Hampshire. In order to aid schools, EPA provides a variety of resources
including 1AQ Tools for Schools Kit, a technical hotline, a variety of publications and
brochures on IAQ-related topics. In addition, EPA encourages participating schools to
join the Tools for Schools Awards Program 1 a competition on the best IAQ management
plan. Every year EPA hosts the annual IAQ Tools for Schools National Symposium. This
annual forum brings together school board members, business managers, researchers,
teachers, and students to discuss results and develop strategy for future action in

improving 1AQ in schools.

Due to the lack of unified system | was not able to determine a precise number of
Rhode Island schools that implement IAQ management plans. It is known, however, that
there are schools that have participated in the Tools for Schools program, In 2003, Exter-
West Greenwich School District of West Greenwich, R1 was recognized by EPA for
achievements in implementing the program and received three awards: National

Excellence Award, National Leadership Award, and National Great Start Award.

So what are the Tools for Schools and why are they so useful? The idea behind
this program is simple yet very innovative. The program designed to involve school
occupants in understanding the IAQ problems of their school and finding solutions to
resolve those. The informational resources i papers and a DVD 1 included in the Tools
for Schools program kit can be divided into two categories: background information and
specific activities. Backgrounders and video materials help to understand the basic

principles and factors that influence indoor air quality in schools. Checklists and an 1AQ
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Problem Solving Wheel help to address the IAQ problems by managing pollutant sources
and utilizing certain measures to control pollutants. The kit also includes guidelines on

how schools could get started with the program.

The suggested framework for effective school IAQ programs includes six steps:

1) Organizing. Participating school districts have to form a team that would manage
the program implementation. School facility operators, nurses, custodians,
administrative members, teachers, students and even parents with a strong
commitment to improving IAQ in their school can be engaged in the IAQ
management. The | AQ team should be the
communicate the | AQ problems to the sch
possible solutions with the senior management of the schools.
2) Assessing. Once the IAQ team is formed and the IAQ Coordinator is elected, it is
important to determine the scope and details of existing IAQ conditions and issues
facing the school district. The assessment starts from developing and maintaining
the 1AQ profile for each of the school buildings in the district. The IAQ team has
to evaluate schoolsé floor plans, healt
information. The next step would be a simple walkthrough around the school
facilities to physically spot any deformations or alterations inside or outside the
building, equipment malfunctions, clogs around air intakes, and any other factors
that may lead to IAQ problems. The walkthrough checklists provided in the Tools
for Schools kit offer guidelines and techniques of performing this simple
inspection which mostly relies on basic observations. All findings of the

walkthroughs should be filed for future analysis.
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3) Creating a Plan. A well developed 1AQ management plan that clearly outlines

goals, objectives, and actions can save the time, efforts, and money to the school
district in addressing the schoolsd | AQ
analysisofthes ¢ h o o |  FAQ prablenis, tthe 1A téam should create a list

of priority actions to resolve 1AQ problems. The IAQ team should communicate

goals, policies, actions, and timelines to the school community. Depending on the

new goals and objectives, the IAQ management plan should be updated on regular

basis to reflect the changes in priorities. The IAQ management plan should serve

the team as a reference guide in understanding the course of actions to be taken. It

also should outline any costs of the actions, and list potential partners that could

be involved in resolving current IAQ problems.

4) Taking Action, After a thorough planning, the IAQ team could collaborate with
partners on taking the action according to the management plan strategy. By
maintaining consistency in actions and following developed strategy, school
districts proved to remedy and prevent a lot of existing or potential IAQ problems.
5) Evaluating. In order to evaluate success of the implemented IAQ management
pl an, it 1 s 1 mpor t amprbgressand atsassahe rksults. he | AQ
Understanding the actual IAQ improvements helps schools to better plan future

actions.

Perhaps the genius of the EPA IAQ Tools for Schools program is the ability to go
beyond the basic informational aid for schools. Thepro gr amés dat abase cons:s
expands and advances as more and more schools are sharing success stories of improving

their IAQ situation. Case studies and important findings are continuously communicated
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to public via EPA website and during networking at the 1AQ Tools for Schools National

Symposium. | became a participant of the last 2011 IAQ Symposium in Washington D.C.

This yearo6s forum brought together school
environmental activists, and researchers like me to learn about latest issues in
environmental health of the nationds schoo
effective management of IAQ problems, and design models for high-performance schools

based on information for the actual troubled school districts.

Schools can use EPA IAQ Tools for Schools as a foundation to start efforts on
addressing their IAQ problems. This model has been proven to be successful in many
school districts throughout the country including schools in Rhode Island. As mentioned
earlier, RIDE expects all schools in the state to implement IAQ improvement programs

by 2012. Proper model of administering this process will be discussed further.

Persistence in Schools

Despite the 1979 ban, PCBs are still found in schools all over the U.S. It is
important to distinguish PCBs from lead and asbestos, two key environmental
contaminants found in many schools. Unlike the asbestos case, for instance, where the
potential damage can be eliminated through capsulation of the source, the PCBs case is
more complicated, as PCBs are proven to off-gas, even if undisturbed or capsulated.'? By

demarcating the differences between asbestos and PCBs, there are opportunities to

12 Available at http://www.epa.gov/wastes/hazard/tsd/pcbs/pubs/ballasts.htm

22



explore the danger for humans who spend their time studying or working in older

buildings found to have PCBs in caulking for instance.

As recently as January 19, 2011, there were reports that another two schools in
Staten Island, NY were found to contain high levels of PCBs in classroomsé | i ght f i xt
(Berke, 2010). These two public schools in Staten Island, PS 36 and PS 53, were shut
down after PCBs were identified in leaking light ballasts in the classrooms. As it turned
out, the schools were still equipped with light fixtures made before 1978, and therefore
contained PCBs. The city has since changed all the light fixtures in the schools. However,
concerned parents are asking for air testing in the contaminated buildings, as well as
urging the municipality to conduct air testing in other old schools. These findings alarm
communities, municipalities, and states, and lead to the potential of many millions of
dollars spent remedying the problem. A Why ar endét we being proact
reactive?0 i s one o matelyhaised by aparentof childrenwhoh at wa
study in one of the old schools of Staten Island i a school that could potentially have

PCBs.

The issue of PCBs in schools has broad and far reaching implications. Key cases
include 24 school buildings in the Boston area (Herrick et al, 2004), the University of
Rhode Island, and 772 schools in New York City alone (Watnick, 2009). Since these
school buildings were built in the mid twentieth century, most of them require
renovation. The main concern raised by school administrations and communities is that
the renovation of buildings where PCBs are identified is relatively dangerous, as there is
a potential for PCBs to leach into indoor air, and therefore the costs of renovation are

both monetary and health-related.
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A ground-breaking PCB related litigation is Yorktown Central School District v.
Monsanto Company. In 2008, the Yorktown Central School District in New York City
finished the remediation of PCB-containing caulk in all of its school buildings. The
school district used taxpayer monies to initiate the clean-up in 2005.*® That same year the
District filed a lawsuit against the Monsanto Company in federal court, urging that the
company should bear the whole fiscal burden. If Monsanto Company is found liable in
this particular lawsuit, it will likely have to bear responsibility for the costs associated
with PCBs clean-ups in all of America, since Monsanto has been the only manufacturer
of PCBs in the U.S. since 1935. To date, this lawsuit has not been resolved. At this point,
the plaintiff and the defendant are exchanging motions to dismissor amend each ot

claims.

Another important case is the Chafee Social Science Center at the University of
Rhode Island (URI). In 2000, the Chafee building was tested at the request of building
occupants for the presence of a broad array of possible contaminants, primarily
pesticides. The occupant sd concerns wercasesighere mar i |y
were 11 confirmed cases among females working in the building. The breast cancer
occurrence rate at URI was higher compared to both the overall national data and state
level data that came from the Rhode Island Cancer Registry. The results, delivered to the
University on December 18, 2000, did not reveal any pesticides but showed presence of
PCBs. Even though blood tests of the building occupants did not show dangerous levels
of PCBs, as a precautionary measure, the University shuttered the building on December

23, 2000 (URI, 2004). Remediation of the largestb ui | di ng on URI és <camp

13 Available at http://www.pcbinschools.org (site accessed April 12, 2010)
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after closure, in 2001. This case is parti
attention to the problem. URI allocated $3.8 million for the PCB abatement and for
epidemiological studies of the buildingos
PCB sources, and removal of all PCB containing materials. In order to resolve the

situation, URI formed a remediation team to work on the Chafee project. The

Univer s i dssisténtsvice president for business services, J. Vernon Wyman, was
appointed to lead that team. The URI1 6 s dmevdisa ond6és Assistant Dir
Lavallee noted t theuniversity wasalnlektosbring togethdfy ma n ,

specialists from Environmental Health and Engineering of Newton, Mass., scientists from

Bost on UrbschooleotPsblictHsalth,sand consultants from the Rhode Island
Department of Health to wdadavdtleesidthaelRsE e s s me n't
offered medical testing to 300 current and former employees dating back to 1972, the

year the building opened. The blood serumtestsofthe Ch a f e e dCoapants éid nét s
demonstrate elevated levels of PCBs. Moreover,thef e mal es 6 bl oodn sampl e
overall lower level of PCBs than males. During the eight month of remediation, the

Chafee project team was able to replace windows, gaskets, and caulking in the facility.

This allowed URI to open most of the lecture halls in the Chafee Center6 s | oelser | ev
Remediation of the building was completely finished by the fall of 2002. According to

the universityds media division, there wer

Center reopened.

Perhaps the city of New York, the biggest school district in America, could be
called the leader in PCB developments. New York news coverage provides several

unprecedented decisions in PCB cases. In February 2011, the City began to fix lighting
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equipment in over 1,200 schools in the district. New York education officials named 772
schools that had light fixtures that contain PCBs. For a long time, EPA, forced by
concerned parents and organizations, urged the city to change contaminated lighting
systems in the schools. In addition, specialists pointed out that by replacing older and less
energy efficient fluorescent light fixtures, the municipality would also save on electric

bills in the long run.

The new remediation plan will have a record fund of $708 million. This is a huge
investment expected to replace all PCB-contaminated light fixtures in nearly two-thirds
of New York City schools and make them greener by increasing their energy efficiency.
The plan is designed to be completed in 10 years, which was immediately criticized by
school advocates, who argued that the urgency of the problem does not allow a decade
for addressingitn The wor k can be completed in two y
priority,. Thereds no reason to subject school ch
eightyears, 06 sai d Miranda K. S. Massie, director
Lawyers for the Public Interest, the organizations that represents parents in a lawsuit

against the city over PCB contamination from caulk used in school buildings.

Another side of the plan that is highly criticized is that it does not include any
PCB abatement in window and doorway caulk, a potentially more dangerous source of
PCBs in schools. In response to the rising criticism, New York City officials recognize
the new plan as a way to basically save the city money by improving the energy
efficiency of the schools. Along with the light fixtures improvement, the plan includes

upgrading of other energy equipment such as outdated No. 4 and No. 6 fuel oil boilers in
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schools.* This is primarily about fixing the costly energy inefficient light fixtures, and it

I's just a coincidence that those contain P
energy efficiency at our schools and simultaneously address the issue of PCBs in old light
fixtures, o0 the city schoolsatkemepaéel | 6G] VEa
both the EPA and the Department of Health have said there is no immediate health threat

to students in these buildings, we believe
While PCBs may not bear an immediate threat to humans, the persistence of the chemical

in our body is the source of concern. As noted earlier, PCBs are a probable cause of

various cancers, damage to immune and reproductive functions, lower 1.Q. and other

effects, problems that our children may havet o deal with at any ti me
idea that they are prioritizing boilers and energy efficiency i how about prioritizing the
hazardous materials first? Thereds a heal't
right now, 0 said Michael Mul gr eaghers,wha esi den

called the new plan Afrustrating. o

Accor di ng t oqrentedmatonwveill cover Girst thegodildings with
visually apparent leaks of PCB containing materials. Specialists will then look at
elementary and secondary schools built between 1950 and 1966, followed by elementary
and secondary schools constructed between 1967 and 1979, and lastly, elementary and
secondary schools built before 1950. EPA officials in New York praised the city for

taking At his st epheyjhoweverlare reviewing kthe¢ plamandr e ct i on o

4 Number 4 fuel oil is commercial heating oil for burner installations without pre-heaters (Perry et al,
1963). This type of fuel may be obtained from the heavy gas oil cut (Kent, 1983). Number 6 fuel il isa
high-viscosity residual oil that requires preheating to between 220F to 260F. Residual oil is a remainder of
the more valuable cuts of crude oil, and usually contains various undesirable impurities including 2 percent
water and one-half percent mineral soil (Perry et al, 1963).

27



timeline in order to offer some recommendations. The Department of Education, in its

turn, will review the midway results of the 10-year remediation effort in 2014.

Environmental Quality of Schools and Academic Performance

Many scientific studies, as early as 1967, have demonstrated statistical
correlations between poor indoor environmental quality in schools and lower academic
performance. Two major variables were considered in these studies: the age of the
buildings, as a cumulative factor for the building condition variables, and student
achievement and behavior rates, as the academic performance variable. In their 1967
study, Burkhead, Fox, and Holland looked at a sample of 238 schools in large cities.
They found that building age was an i mport
regression. Later, similar studies by Blincoe, Michelson, Guthrie, McGuffey and Brown,
and Plumley reported analogous results. In their studies Chan, Edwards, and Cash found
a positive relationship bet weamrmcadentice school

performance as measured by the lowa Test of Basic Skills (ITBS).

In his 1995 statewide study of student achievement and school building condition,
Earthman examined schools in North Dakota, where students traditionally score among
the highest in the nation on the Scholastic Achievement Test. Earthman designed a
survey for school principals to assess the school buildings6conditions. The survey
questions were designed to get the best objective picture of the environmental quality at
schools. The results showed that over 80% of the North Dakota schools were up to or
even above the standard. Earthmant hen compared the studentsé
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different standardized tests, as well as misbehavior incident rates with the survey results;
and revealed a positive associationb et ween | mproved school bui l

higher student performance.

In her 2005 study, Penard-Morand estimated exposure to traffic-related air
pollution (TAP) of the 6,683 school students from six French cities to determine the
effects of urban air pollution on allergies and respiratory health. Using available
information and data gathered during air sampling around 108 schools, Penard-Morand
calculated annual mean concentrations of benzene, CO, NO;, NOy, PM, and SO in the
schools. One of the major distinctions of this particular study is that the results of the
statistical analysis of the concentrations were validated by the STREET 5 software,
which combines data on regional and | ocal
dispersion conditions (topography of the street segments and meteorology). Usage of the
software like STREET 5 allowed researchers in this study to model small scale (i.e. street
level) variations in urban air pollutions, and thus reduce misclassifications in exposure to
TAP in epidemiological studies. Thus, researchers were able to geographically reference
TAP in accordance with specific features of the geographic segments (streets in this case)
in order to single out exposure to TAP at examined schools. The study demonstrated that
about 64% of the schools had annual mean concentrations of NO, exceeding the
European Commi ssion6s environfokactual quality
concentrations “pojeiedaTheust of thoSTREBT 5soffwamnmin
this study has also shown the capacities of a GIS based software to process and analyze
data for a public health research. Other studies also have used spatial approach to

understanding levels of exposure to outdoor air pollution. One of them is a 1996 study by
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Briggs and others that used three regression-based geostatistical modeling techniques for
mapping traffic-related air pollution in countries of the European Union. The three
techniques i regression mapping, ordinary kriging®®, and universal kriging, provided
reasonable predictions for concentrations of air pollutants. This particular study was
successful in showing that GIS methods could produce accurate maps for further health

related analysis.

METHODS AND DATA

Study Design

The first steps of this thesis were designed to look at the scope of the problem
with PCBs in schools throughout the U.S., and then project acquired results onto the
schools of Rhode Island. This approach allowed me to compare the situation with PCBs

on national and state levels.

In order to understand potential of the problem with PCBs in Rhode Island, |
found that two state agencies T Rhode Island Department of Elementary and Secondary
Education and Rhode Island Department of Health 7 were in charge of overseeing
environmental quality of the state schools, and responding to health issues of the school

facil it i els2010,6condustgdaseriesof.interviews with officials at RIDE

15 Kriging is one of the methods of geostatistical estimation where the value of a random unobserved field
is averaged from the values of its neighboring locations. Retrieved from
http://www.kriging.com/whatiskriging.html
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and DoH. Thatincludedi nt er vi ews with t he RIDHESB) Schoo
members, and an interview with the Director of DoH, Dr. David R. Gifford. The main

purpose of the interviews was to understand the perspective of the RIDE and DoH

officials on the issue of PCBs in schools and to better understand the situation with PCBs

in Rhode Island schools.

As my assessment of the problem with PCBs progressed, | became interested in
studying the broader topic of environmental quality in Rhode Island schools, and in better
understanding the associationb et ween st udentsd health and t
This led the thesis project to analyze existing data on environmental quality in schools,
health issues, and academic performance of the students using GIS methods. | developed

maps, and followed with a spatial analysist o char acterize school so

The final stage of this thesis project focused on producing recommendations. This
process involved analysis of the existing regulations on environmental quality of the
schools, as well as a review of indoor air quality improvement programs. In order to
complete this analysis, 1 worked with the resources available at EPA. This included
anal ysis of EP padveell apintdrviews wvith thaspeaahists foen she

agencyd Idoor Air and IAQ Tools for Schools Program.

Interviews with Key Stakeholders

For this thesis project | was particularly interested in the current situation with

PCBs in Rhode Island schools. Partly my interest was based on the fact that Rhode Island
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is an old state i according to the Rhode Island Historical Preservation and Heritage
Commission, even the newest communities in the state are almost a century old. Indeed,
most of the school buildings in Rhode Island were built at the time when PCBs were

widely used in construction (RIDE CAPP).

How much is known about PCBs in Rhode Island schools? Is this a problem here
as it is in other states? Who is in charge of fixing the problem if it occurs? These were the

questions | was interested in at the beginning of my research.

| set the following goals for the interviews with officials from the RIDE and DoH:

1) Identify formal positions of the Rhode Island Department of Education and
the Department of Health on the problem of PCBs.

2) Identify preparedness of the agencies and their ability to address the problem.

3) Identify other stakeholders involved, and resources available to remediate the
problem.

4) ldentify any action taken or planned to remediate the problem.

| developed a questionnaire that addressed the goals presented above. | also
included several questions that could help me to understandtheo f f i ci al sd per cer

environmental risks in general.

| identifietd R1 DE& s S c h o oRrogr@&roasnas antityuhat supekvises the
process of reimbursing school districts for building and renovating school facilities. This
program examines construction applications from school districts and makes decisions on

compensations. As all the applications are checked in compliance with the Rhode Island
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School Construction Regulations, the SCP also makes sure that all construction and

renovation projects meet the indoor air quality standards.

RIDE works closely with the Rhode Island Department of Healthons c ho o | s 0

environmental quality. DoH has the capacity to monitor, control, and prevent health
I ssues | n t hTeerefore, & waeirdpsrtans tc deternoirie the. formal position
of the DoH on the issue of PCBs in Rhode Island schools. These preliminary interviews

helped me to better structure the further analysis on the issue.

Stakeholders Mapping

Stakeholders mapping is an important tool for identifying interested parties that
are responsible for certain aspects of problem management. As my thesis project focused
on investigating environmental quality problems in Rhode Island schools and developing
a proposed plan for action to remediate those problems, it was vital to identify all
agencies and organizations that take responsibility for resolving problems related to
environmental quality of the stateods
occupants. It was also important to identify stakeholders that could take an active part in
proposing policy changes to the current environmental quality and health protection

legislation in order to improve current situation or remediate existing problems.

In this particular project, the stakeholders mapping strived to create a more

general list of interested parties that had capacity and/or mandate to manage problems
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with environmental quality in Rhode Island schools. My intent in creating this list was to

aid future research on implementing changes to existing policy.

Laws and Regulations

For this research project it was important to determine which environmental laws
and regulations relate to controlling hazardous contaminants in school buildings, as well
as set the rules on remedying environmental quality problems that occur in schools.
Based on the findings of the environmental legislation analysis, | was able to identify
specific laws that address indoor air pollution and protect human health; and develop a

list of recommendations for environmental law enforcement in Rhode Island schools.

Indoor Air Quality Improvement Programs

One element of this research project included analysis of existing indoor air
quality improvement programs. This was important in drafting environmental quality
improvement recommendations for the Rhode Island schools. In 1995 EPA released the
IAQ Tools for Schools Action Kit providing schools implementing the program with
resources and checklists to evaluate their indoor air quality and prevent IAQ problems.
This simple Action Kit included information on most common IAQ problems that occur
in schools, as well as provided guidance on how to avoid the problems and improve the
indoor air. The main purpose of the Tools for Schools Program was to reach District
officials, school managers, teachers, and even students and their parents with the message
that 1AQ problems can be much less expensive and time-consuming to prevent than fix.
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Hundreds of schools and districts throughout the U.S. that have put into practice Tools
for Schools note a significant improvement in 1AQ, as well as progress in academic
performance.® For this project it was important to determine if schools in Rhode Island

implement Tools for Schools or any other IAQ improvement program.

Spatial Analysis of Environmental Quality of Rhode Island Public Schools

In order to better understand the current situation with the environmental quality
of Rhode Island schools, I utilized Geographic Information System methods to
investigate the association between environmental and socio-economic vulnerability and

academic performance in public schools of Rhode Island.

All data for the project were processed in GIS softwarei ESRI E  Ar ¢ Map E.
goal was to identify spatial patterns in distribution of the most vulnerable schools, and
propose mitigation actions in accordance with the Rhode Island School Construction
Regulations and Capital Asset Protection Plan (CAPP). A primary objective of the study
was to identify Rhode Island districts with schools at the highest risk which, therefore,
require priority in the statewide asset protection planning. A subtractive approach was
applied during the project. The most vulnerable schools were identified by selecting those
with poorest outdoor and indoor environmental quality, insufficient academic

performance, and location in economically deprived districts.

8 EPA 1AQ Tools for Schools Case Studies. Available at http://www.epa.gov/iag/schools/casestudies.html
(Site accessed on April 12, 2011)
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This approach resulted in selecting 35 schools at the highest risk from 9 districts
of Rhode Island. The location of the vulnerable schools demonstrated a spatial pattern:
almost all of the schools were densely placed in one particular area. This project took a
new approach in the analysis of environmental quality in schools. Along with studying
outdoor air pollution factors, it also considered an important IAQ aspect 1 the overall

condition of a school facility.

The data for this project were collected from the U.S. Census Bureau, Rhode
Island Geographical System (RIGIS), RIDE, and DoH. RIGIS was extremely helpful in
providing shapefiles'’ for the geographical location of the schools, industrial zones,
highways, and school district boundaries. The shapefiles were relatively new. The oldest
information was provided for the location of industrial zones T data were gathered in
2000. The newest shapefiles came for the highway locations i data were gathered in
2010. The U.S. Census Bureau website provided data on the median incomes in Rhode
Island districts, as well as in the median income for the whole state. The newest data were
available only for the year of 2000 when the last U.S. census was conducted. RIDE and
DoH provided data on the conditions of the school facilities, information on the 1AQ
regulations, attendance rates, as well as Adequate Yearly Progress (AYP) reports. All

data were available for the year of 2010.

17 A shapefile stores nontopological geometry and attribute information for the spatial features in a dataset.
The geometry for a feature is stored as a shape comprising a set of vector coordinates. Shapefiles can
support point, line, and area features. (Source: ESRI)
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RESULTS

Interviews with Key Stakeholders

Preliminary interviews with the officials from RIDE and DoH helped to direct my
research. Perhaps the key point drawn from the interviews with state officials is that state
agencies do not consider PCBs in Rhode Island schools as a significant concern. Earlier
in 1990s, in order to replace PCB contaminated electric ballasts, RIDE initiated an
abatement program in Rhode Island schools. According to RIDE, there was no need for
considerable actions regarding PCBs after that as no cases of PCB contamination were
reported in schools. Yet the presence of PCBs in schools was not denied. It was
specifically noted that RIDE is ready to take all possible actions in order to address

problems related to PCB contamination.

The interviews with the RIDE officials revealed several noteworthy facts. It was
reported that all environmental quality testing and treatment is performed by the
contracted hazmat firms. Although the Department itself does not conduct any testing at
schools, it has the authority to mandate initiation of the environmental quality testing
after a school district applies to the SCP for permission to start a construction or
renovation project in school facilities. Otherwise, the authority and responsibility to
conduct testing belongs to the cities that basically own the school facilities. RIDE
controls and manages both the construction and renovation processes in schools from
their schematic design. The management of both processes is guided by the School

Construction Regulations. The SCR mandate Rhode Island schools to implement and
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comply with several regulation protocols: North East Collaborative for High Performance

Schools (NECHPS) protocola n d  EIR@AT@ds for Schools program. The goal of the

NECHPS protocol is to develop high quality schools that conserve energy and provide a

healthy and comfortable learning environment for students. The goal of EPAOGS
Schools program is to provide guidance for school managers and occupants on how to

identify and address indoor air quality problems in their facilities.

The interview with the RIDE official en
activities addressing the overall environmental quality problems in Rhode Island schools.
It also became a starting point for my collaboration with RIDE on assessing the
environmental quality in the stateds publi

i mpr ovement s environmental quelitys c hool s 6

Director of Rhode Island Department of Health, Dr. David R. Gifford, pointed out
that the DoH has a mandate and responsibility to address health issues in schools.
However, DoH does not conduct regular air testing at schools. Any contamination
accidents, hazardous spills, emergencies or health threats in schools are investigated upon
request from the school administrations or other authorities. There were no significant
cases of PCB contamination in schools reported here in Rhode Island in the past years.
Dr. Gifford added although PCBs were a priority health problem for DoH, there is no
evidence that PCBs is a considerable threat for school occupants in Rhode Island.
According to Director Gifford, DoH runs numerous programs to address other
environmentally triggered health problems in schools. This work is conducted within
thethe Asthma Control program and Childhood Lead Poisoning Prevention program. In

recent years DoH has performed a massive replacement of water pipes that contained
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lead. Dr. Gifford noted that this operation was partially a result of numerous reports from
concerned parentsabout their childrends health

in drinking water, as it was later discovered.

The interviews with the officials from RIDE and DoH, as well as interviews
with representatives from other organizations such as the EPA Region 1 Office for New
England and Rhode Island Committee on Occupational Safety and Health helped to
identify important aspects of distribution of authority in monitoring environmental
quality in Rhode Island schools, as well as potential for cooperation in addressing the
environmental quality problems that may arise. The results of this stakeholders mapping

will be discussed in the next chapter.

The interviews with Rhode Island officials showed that the state does not have
comprehensive information on PCB concentrations in schools. PCBs are not considered
an immediate health threat, nor are they considered a priority in indoor air quality
improvement action in Rhode Island schools. According to the stakeholders involved in
maintaining environmental health in Rhode Island schools, the state has a scientific
capacity to address a problem with PCBs if one arises. Rhode Island health and education
authorities are taking steps to improve environmental quality in the schools. RIDE and

DoH collaborate on numerous state-run programs and civic initiatives addressing

pr obl

childrenbébs health problems, such ashonast hma

monoxide poisoning, and several others.
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Stakeholders Mapping

The analysis of the stakeholders involved and resources available to remediate
potential problems with environmental health in Rhode Island schools resulted in a list of
the state authorities that oversee environmental quality problems. Stakeholders mapping
has also explained the infrastructure of the elementary and secondary education
institutions. Finally, the mapping provided an opportunity to understand possible
cooperative efforts among the authorities when addressing certain environmental quality

problems in schools.

The United States Environmental Protection Agency (EPA). EPA regulates all

efforts for monitoring and improving environmental quality of life, including research on

indoor air pollutants, and programs that offer guidance on improving indoor air quality

problems. Comprehensive information on effortsfors chool s heal t hi ness
available through the EPA website.*® In 2007 and 2008, in order to support Rhode Island

school districts in implementi nRpgionlgr een cl
funded New England Healt hy Schools NetworKk
He al t h 0. Tie goal gfthia program was to protect custodial workers, students and

staff, as well as the environment from the adverse impacts of cleaning chemicals by

identifying toxic substances of concern and promoting the use of safer products and

practices. In 2010, EPA partnered with the Rhode Island Department of Education,

Department of Health, and other stakeholders in organizing the first in Rhode Island

18 Available at http://www.epa.gov/iag/schools/
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ASchool as a Toolo forum that brought

specialists to discuss environmental quality of the state schools.

The Rhode Island Board of Regents. The Board of Regents for Elementary and

Secondary Education (K-12) is the chief policy-setting body overseeing elementary and
secondary education in Rhode Island. Originally established as the "State Board of
Education” for Rhode Island in 1870, it was separated from the Board of Higher
Education through legislation in 1981. The Board consists of 11 members, including
eight public members appointed by the Governor; the chairman of the Board of
Governors for Higher Education or his/her designee; the chairman of the Senate Finance
Committee or his/her designee; and the chairman of the House Finance Committee or
his/her designee.'® The Board of Regents gathers once or twice every month to develop
policy and implement broad goals and objectives for elementary and secondary education
in Rhode Island. This includes adoption of educational standards and general supervision
over all elementary and secondary public and non-public education in the state. The
Board has a power to determine the necessity of school construction and approve
standards for design and construction of school buildings throughout the state. All
deci si ons ar epromaedmaximunmefficiancg ad ecohomy irfithe

delivery of elementary and secondary educational services in the state. 2%

The Rhode Island Department of Elementary and Secondary Education (RIDE).

RIDE is a state agency that oversees the implementation of the state education strategy

and ensures compliance of elementary and secondary institutions to the educational

19 Available at http://ride.ri.gov/

% Rhode Island Board of Regents. History, Powers, and Duties. Available at
http://mww.ride.ri.gov/Regents/PowersDuties.aspx
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standards set by the Board of Regents. The education institutions are otherwise called as

Local Education Agencies (LEAs). In Rhode Island, there are approximately 400 schools

in 36 school districts, 6 state-owned career and technical schools, and 13 charter schools.

LEAs serve educational needs of more than 157,000 students. RIDE runs several

programs in order to gather information on the state school facilities, as well as monitor

and support healthy and safe | @GpitalAsseng envi
ProtectionPlani s a comprehensive tool thatalis used
conditions and forecast potential future action in the school facilities. The CAPP survey

requires all LEASs to provide information on a variety of topics, and this information is

usedt o address facilitiesd maintenance, i den

quality.

Rhode Island School Construction Regulations (SCR). In 2007, the Rhode Island

Board of Regents for Elementary and Secondary Education developed the state School

Const ructi on Re g uestablishstatawile unifarmity in theequalityob i

school buildingp, and meet the needs of school dist
student friendly facilities. SCR are implemented and administered by the RIDE. RIDE

has the authority to evaluate and approve

SCR provide thorough guidelines on how districts should be planning the
construction projects and applying for the reimbursements. These guidelines were
developed in accordance with the statewide Capital Asset Protection Plan which allows
the state to identify capital construction needs in particular districts for a five year time

frame.
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According to the SCR section 1.04-1: High Performance School Design, all
construction projects must comply with the requirements of the most recent Northeast
Collaborative for High Performance Schools protocol (NECHPS). Thus, they should
provide high quality learning environments, conserve natural resources, consume less
energy, and make the maintenance of the new or renovated facilities easier.
Environmental impact and health safety are considered the key criteria in the construction
projectsodé evaluation. RI DE has afonP€Bsdat e t
radon, lead, asbestos, and other contaminants in the design of the new and renovated
school facilities. SCR denote a number of other construction requirements: new
constructions shall be oriented on the site the way they would take the maximum
advantage of natural day lighting and avoid shadows from surrounding buildings, as well
as optimize solar gain (for urban-infill sites); classrooms with no windows or with
operable windows less than four percent of the floor space shall be air conditioned;
spaces in which power tools and machines in shops generate dust shall have dust
collecting equipment which shall comply with National Fire Protection Association
(NFPA) Standard 664 fAStandards for the Pre
Processing and Wo o d wiherude of chiproflicaocarbdn-bated e s 0 ( 1 9
(CFC) refrigerants in any new system for building heating, ventilating, air conditioning,
or refrigeration is prohibited; school facilities shall store pesticides in locked metal
cabinets with vents to the exterior; all new construction and major reconstruction projects
shall meet applicable local ordinances for recycling space and provide space within the
building that is dedicated to the separation, collection, and storage of materials for

recycling.
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Protection of the student health is considered the most important issue during site
selection. SCR set requirements in order to provide construction sites free of pollutants
known to be fhazardous to student and staff health.0 While reviewing the construction
projects, RIDE evaluates a variety of factors, from hazardous materials in the soil to
airborne pollutants from nearby sources. The SCR provide the following list of site

selection requirements:

1. Project sites must be at sufficient distances from facilities that might reasonably
be anticipated to emit hazardous air emissions or to handle hazardous or acutely
hazardous materials, substances, or waste. The projects must demonstrate that the health

and safety of students and staff are not jeopardized by the location of the site;

2. Project sites must have a minimum separation of 500 feet from 50-133kV
power-lines, 750 feet from 220-230kV power-lines, and 1,500 feet from 500-550kV
power-lines; and 1,500 feet from railroad tracks, hazardous pipelines, and major

highways;

3. Project sites may not be located in an area with moderate or high radon
potential, or in an EPA radon zone, unless the school building project plan incorporates a

radon mitigation strategy;

4. Sites shall be free from harmful pollution or contamination, and shall be
selected to avoid flood plain, wetlands or other environmentally sensitive areas. A new
school site must not be located within a one-mile radius of an active landfill. A landfill,

as defined by the Rhode IslandDe par t ment of Environmental Me
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Waste regulations?, shall mean a disposal facility or part of a facility where hazardous
waste is placed in or on land and which is not a land treatment facility, a surface

impoundment, an injection well, a waste pile, or a corrective action management unit.

In addition to the site selection requirements, SCR outline standards for the site
and building layout consideration. Among these standards is the consideration of
prevailing winds. The shape of the building shall create wind-sheltered spaces. Adjoining
parking lots and driveways shall be designed to help keep the exhaust fumes away from
the school buildings. Parking lots and driveways should generally limit students &
proximity to traffic related emissions, this includes keeping vehicle exhausts away from
any of t drentake eerisoThelcansbruction projects should maximize the use of
existing land formations and vegetation in order to provide shelter from extreme weather
and to deflect unwanted noise. The SCR seek for design solutions that maximize
opportunities for on-site renewable energy generation. Finally, SCR provide specific

space standards for the new or renovated school buildings.

As noted earlier, the School Construction Regulations provide guidelines for
districts on how to develop construction or renovation projects and submit applications
for the construction costs reimbursement. In addition to this reimbursement fund, SCR
allocate supplementary funds for new construction projects that demonstrate energy and
water efficiency cost reduction beyond the minimum school construction threshold
requirements as defined in the NECHPS protocol. According to the SCR, districts are
eligible for 2% additional reimbursement funds for projects that achieve energy

efficiency 30% above the Rhode Island Building Energy Code (RIBEC), 3% additional

21 Available at http://www.dem.ri.gov/pubs/regs/regs/waste/hwregs07.pdf
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reimbursement for energy efficiency 40% above the RIBEC, and 4% additional

reimbursement for energy efficiency 50% above the RIBEC.

The Rhode Island School Construction Regulations is an important tool that
allows the state to enforce environmental quality standards in school construction, as well

as introduce the practice of important environmental regulations to be discussed further.

The RIDE School Construction Program. Launched in 2007, the School

Construction Program (SCP) brings together architect professionals and business

managers inordertoassessL EAs 6 capit al i mprovement proje
request construction reimbursements from t
construction averages $75M aStayewider. Being a
Efficiencies, the School Construction Program evaluates the reimbursement applications

from LEAs which includes assessment of the
incorporates verification for compliance of the projects to the School Construction

Regulations. Accor ding to SCP, Afheal thy indoor env
high performance schools and this priority is reflected in the 18 Indoor Environmental

Quality (1 AQ) prerequisites thatregRiditddE adop
include: (1) the highest standard for design of ventilation, (2) three-part walk off mats, (3)

high performing filtration media, (4) the adoption of an Integrated Pest Management

program, and (4) the specification of low VOC materials. Compliance with these

provisions ensures that the highest standards are maintained during the construction and

renovation of school facilities, which in its turn results in a learning environment with

healthy indoor air quality. In order to maintain IAQ high standards even after the school

construction project is complete, RIDEmandat es LEAs to i mpl ement
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Schools program or an equivalent | AQ i mpro
adoption of the NECHPS Policy and Operations Section. According to the CAPP all of
the school districts in Rhode Island will be required to implemet EPAGs Tool s for

Schools program by 2012.

The Rhode Island Department of Health. The Department of Health (DoH) is a

state agency that is mandated to prevent diseases, protect health, and ensure safety of
Rhode Island people. The DoH manages various programs to address health issues in
Rhode Island schools. The DoH collects and analyses health data in order to identify the
health problems and create a strategy to treat them. The Department also provides
analytical and technical laboratory tools to maintain disease observation, prevention, and

control, environmental health protection, food safety, and emergency response activities.

The DoH Healthy Homes Program. The Healthy Homes program brings together
health specialists and industrial hygienists in order to monitor and address issues with
environmental quality of the buildings in Rhode Island. The program gathers and
analyses data on environmental quality testing performed in facilities. The Healthy
Homes team oversees programs on asbestos abatement in Rhode Island schools,
childhood lead poisoning prevention, radon control program, and a number of others.
DoH partners with RI Ddansnor@cthjanefforts@dionst r uct i
monitoring and improving environmental quality issues in Rhode Island schools. Healthy
Homes program also cooperates with the Centers for Disease Control and Prevention,

National Center for Healthy Housing, and Rhode Island Housing Resources Commission.
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The DoH Asthma Control Program. Funded by the Centers for Disease Control

and Prevention, the Asthma Control Program consists of health professionals who work
on providing quality health care to all Rhode Islanders with asthma. The Asthma Control
team employs all available community resources and services in order to address
environmental quality problems that cause adverse health effects in the areas, including
indoor spaces, where fpeople live, work, learn, and playo. The program staff manages the
Asthma State Plan. This plan provides health education and tools for all people with
asthma. According to DoH, specific target populations include: people of low income,
Hispanic adults and children, black non-Hispanic adults and children, women 65 years
and older, Medicaid and Medicare recipients, and low income children and adults
residing in the core cities (with a special focus on the city of Providence). These target
groups were chosen based on current data in order to reduce disparities among
populations disproportionately affected by asthma. The Asthma Control Program team
partners with the Rhode Island Asthma Control Coalition, and works closely with RIDE
in an effort to control existing indoor air quality problems in Rhode Island schools, and

thus, reduce the burden of asthma.

One of these work projects brings together the DoH Asthma Control Program, the
Rhode Island Ast hma Contr ol Coal it i onRrovidéie,shbr o Chi |
Rhode Island Certified School Nurse Teachers Association, and the American Academy
of Pediatrics T Rhode Island Chapter in the work on improving health outcomes among
school students with asthma. The key elements of this project imply increasing the
number of schools where nurse teachers receive asthma action plans from asthma

prevention professionals, and enforcement of the schools Bealth regulations that approve
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students to carry and self-administer asthma medication to better and timely address

asthma.

Has br o CHodpitaldHaesnborso Ch i | dsthepedéatsic ddision pi t a |

of the Rhode Island Hospital. It conducts educational workshops for children with asthma
and their parents. T h érawitA-Breatho workshops were designed to provide affected
families with knowledge, skills, and tools to effectively manage asthma. These trainings
are offered in English and Spanish, and are provided in two of the core cities: Providence

and Pawtucket.

The Rhode Island Chronic Care Collaborative (RICCC). A part of the DoH, the

RICCC works on improving quality of care for patients with chronic diseases such as
asthma. By September 2010, the RICCC has opened Asthma Sites in 13 health centers in
Rhode Island providing health care for people of low income who are uninsured,

underinsured, or receiving Medicaid and Medicare insurance.

The Rhode Island Department of Environmental Management (DEM). DEM is a

state agency that is committed to preserve the quality of Rhode Island environment, as
well as maintain the health and safety of Rhode Islanders. The Department enforces
environmental laws, and constantly gathers data on the troubled areas where such
enforcement is needed. DEM runs numerous successful community based programs that
address air quality problems. These programs range from simple air quality monitoring to

air toxics abatement action.

The Agency for Toxic Substances and Disease Reqistry (ATSDR). ATSDR is a

federal public health agency of the U.S. Department of Health and Human Services.
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ATSDR offers public and interested organizations with complete information on toxic

substances, and the best scientific ways of dealing with them. These data include easy-to-

understand health information that is needed to prevent harmful exposures and diseases

related to toxic substances. ATSDR is a powerful database that could be used in making
regulatory decisions regarding remediation

PCBs, ashestos, radon, lead, and others.

The Rhode Island Committee on Occupational Safety and Health (RICOSH). A

non-profit resource center, RICOSH is affiliated with the National Council for
Occupational Safety and Health centers in several other states, and works to prevent
occupational and environmental disease and injury. In order to achieve this goal,
RICOSH provides training, technical assistance, and advocacy for public. RICOSH
partners with the Asthma Coalition and Rhode Island Department of Health in the Rhode
Island Healthy Housing Collaborative in order to address environmental health problems
from asthma. RICOSH works with the Rhode Island New Public Transit Alliance
(NuPTA), an informal coalition of public health and environmental groups, to develop
one integrated strategy to r eduatenehealthr af f i c
as well as strengthen the Rhode Island public transit system. RICOSH also partners with
the DEM and the University of Rhode Island to re-establish a Pollution Prevention Center
here in Rhode Island. T h e  C e n twasrtodimit thg toxic Imaterials and their
byproducts in manufacturing of goods and services. In 2010, RICOSH became a part of

the organizing committee for the fiSchool a

The Apeiron Institute for Sustainable Living. The Apeiron Institute brings

together scientists and environmental consultants to promote sustainability in Rhode
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|l sl and. The or g &ansfounRhodedsland isto agusta@nhble state t o i
where the needs of the present are met without compromising the needs of future
generations.0Thelnsti t ut e actively participated in or.

forum in 2010.

The Collaborative for High Performance Schools (CHPS). The Collaborative for

High Performance Schools is a non-profit organization that offers schools, school
districts, and professionals throughout the country with construction and operation tools
to develop high performance schools design. These tools are utilized in the NECHPS
protocol compliance to which is required by the 2007 Rhode Island School Construction

Regulations.

The Northeast Energy Efficiency Partnerships (NEEP). Established as a non-

profit organization in 1996, NEEP collaborates with policy makers, energy efficient
program administrators, and businesses in order to build regional partnerships over
promoting the efficient use of energy in homes, buildings and industry in the Northeast of
the country. NEEP develops programs that maximize energy efficient solutions, as well
as support environmental quality improvement efforts in the region. NEEP partners with
the RIDE School Construction Program in the process of developing schools with cleaner

indoor environment.

The Environmental Justice League of Rhode Island. This non-profit organization

brings together individuals to discuss environmental problems in the communities. The
community based perspective on environmental issues gives an opportunity for policy

makers and regulation enforcement bodies to address acute problems in a timely and
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effective manner. The Environmental Justice League partners with the state agencies and
school sé Parent Teacher Associations (PTAs

schools.

The Chemicals Safe Schools Committee. This Committee brings together

specialists from the RIDE. DoH, DEM, as well as scientists from universities of Rhode
Island to discuss environmental quality problems at schools, and develop strategy on
reducing the amount of chemicals at schools and making them a healthier place for

students and staff.

Higher education institutions provide an invaluable scientific expertise in the
efforts over environmental quality improvement in Rhode Island schools. These
educational stakeholders include specialists from Brown University, University of Rhode

Island, and Boston University.

The Rhode Island Geographic Information System (RIGIS). Hosted by the

University of Rhode Island, this online database represents an important resource for
spatial analysis in Rhode Island. The geographic data provided by RIGIS were used in

this thesis project to analyze the environmental quality of Rhode Island schools.

National Grid and ARAMARK are two for-profit companies directly involved in

managing and providing utilities for schools facilities in Rhode Island. These
stakeholders take an active part in improving quality of the schools, and co-sponsor

various initiativesr el at ed t o advancing the school sd e
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Environmental Health of Rhode Island Schools: Measuring Reality

In 2010, in order to establish a basis for the implementation of School
Construction Regulations, RI' DE |l aunched a statewide scho
which intended to collect data on socio-economic, academic, and environmental
standings of the schools. This thesis project utilized data gathered during the statewide
assessment and analyzed themi n Ar c MapE, t he .IGdrd&ftobased sof't
visualize schools and their exposure to various pollution sources the mapping process

was performed in several steps.

The RIGIS shapefiles were used to firstly map public schools. RIGIS database
contained the ASchool so shapefi liecludingat had
preschools. Out of all 677 facilities, 268 were identified as public schools (see Figure 1:

N2010 Rhode I sland Public Schbhenkxsstepof ndustr

manipulation with the shapefiles included identification of geographically vulnerable
public schools. Rhode Island SCR require that all schools must have a minimum
separation of 500 feet from industrial utility lines, and 1,500 feet from highly trafficked
transportation lines, such as highways (Site Standards Section 1.05-2: Responsible
School Site Selection). Using these criteria, 211 schools were selected that do not meet
these standards, and therefore have potential outdoor air quality problems (see Figure 2:

2010 Rhode Island Geog)aphically Vulnerab

The next step included identification of public schools that are vulnerable to both
outdoor and indoor pollution. As shown in the Literature Review, the age of the school

buildings could be considered as an indoor air quality (IAQ) factor. Study of the IAQ
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Figure 1: 2010 Rhode Island Public Schools, Industrial Zones, and Highways.
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Figure 2: 2010 Rhode Island Geographically Vulnerable Schools.

2010 Rhode Island Geographically Vulnerable Schools.
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regulations resulted in selecting 1986 as the year by which the major IAQ related codes

were adopted or majorly amended (TSCA, AHERA, SDWA?). Therefore, all

Aunregul at ed s c h opdorte 1886 tveneiconsidered to have gotential a t e d
IAQ problems. Out of the 211 geographically vulnerable schools 190 schools were

identified as the ones with potential IAQ problems (see Figure3:12 010 Rhode 1| sl a

Public Schools with Poor Environmental Quali t)y o

Next, data on median incomes per district in Rhode Island were joined in order to
identify public schools located in relatively poor neighborhoods. All schools located in
districts with income below the state median of $51,491were considered as schools from
poorer neighborhoods. These schools are therefore exposed to potential socio-economic
problemst hat af f ect ,iscludinglceses whenichilaven tofna ave health
insurance and thus are vulnerable to potential health problems. Using this criterion, 129

schools out of the 190 with potentially poor environmental quality were selected (see

Figure4:12010 Rhode I sland Public Schools with

Districts with I ndome below State Mediano

The next step included identification of public schools with insufficient academic
progress. For this project the 2010 Adequate Yearly Progress (AYP) was used as an
academic performance measurement for the schools and districts in Rhode Island. A list
of schools that did not meet 2010 AYP requirements was created. Out of 268 public

schools, 51 schools did not meet the requirements of the 2010 AYP.

22 3afe Drinking Water Act
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Figure 3: 2010 Rhode Island Public Schools with Poor Environmental Quality.
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Figure 4: 2010 Rhode Island Public Schools with Poor Environmental Quality and
Districts with Income below State Median.
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The last step of the mapping process was to identify schools at the highest risk
due to both outdoor and indoor environmental quality vulnerability, location in poor
neighborhoods, and inadequate academic performance level. Thirty five schools from six
districts were identified as the most vulnerable to aforementioned factors (see Figure 5:

2010 Rhode I sland Most o BEnvinreneniliézads, Sc hoo |l s

Socio-Economi c Factor s, and Academic Perfor mar

The following are the results of the mapping evaluation of the Rhode Island

schools:

9 There are 211 public schools that do not comply with one or more requirements of the
Rhode Island School Construction Regulations and have potential outdoor
environmental quality problems such as unacceptable proximity to industrial zones
and highly trafficked transportation lines. This is more than 78% of all public schools
in the state.

9 There are 190 public schools that in addition to the potential of outdoor
environmental quality problems might have indoor environmental quality problems in
them. All of the schools are built before 1986, and therefore are most likely to have
unregulated construction materials. This is 71% of all public schools in the state.

9 There are 129 public schools that in addition to possible outdoor and indoor
environmental quality problems are located in poor neighborhoods based on median
income per district. This is more than 48% of all public schools in the state.

9 There are 35 schools that in addition to the potential of outdoor and indoor
environmental quality problems, and location in poor neighborhoods are not

satisfying the Adequate Yearly Progress requirements. These schools were classified

59



Figure 5: 2010 Rhode Island Most VVulnerable® Schools. Assessment of

Environmental Hazards, Socio-Economic Factors, and Academic Performance.

2010 Rhode Island Most Vulnerable Public Schools.
Assessment of Environmental Hazards,
Socio-Economic Factors, and Academic Performance
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as the most vulnerable in terms of environmental and socio-economic statuses. This

number accounts for more than 13% of all public schools in the state.

Table 1: Preliminary Assessment of Rhode 1 sl an
and Socio-Economic Vulnerability. Major Estimations.
Number of Percent of Total
Vulnerability Factor Number of Schools
Schools
(%)
Outdoor Environmental Quality (OEQ):
unacceptable proximity to industrial
zones and highly trafficked transportation 211 78.3
lines
OEQ + Indoor Environmental Quality
(IEQ) (based on age: built before 1986) 190 70.9
OEQ + IEQ + Location in a poor
nelgh'bor'hood (based on median income 129 48.1
per district)
OEQ + IEQ + Poor District + Inadequate
Adequate Yearly Progress (AYP) 35 13.06
As seen in the map 5, there is an apparent spatial pattern in the most vulnerable
public schoolsé distribution. The majority

Rhode Island: Providence, East Providence, Pawtucket, Warwick, West Warwick,

Johnston, Cranston, and Central Falls. Further analysis of attribute data shows that 48.6%

of the schools are located in Providence. Interestingly, the only vulnerable school located
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in the district of Central Falls, Central Falls Senior High School, is nationally known for

its serious academic issues earlier in 2010.%*

In order to get a better picture of academic performance in the most vulnerable
schools, | analyzed attendance rates in the vulnerable schools. The latest data on
attendance rates in public schools (as of October 2010) were obtained from the RIDE.
After adding these data to the existing project database, | analyzed them for patterns. The
analysis resulted in the following outcomes: the lowest attendance (overall below 90%)
was recorded in high schools (45% of all vulnerable schools); the highest attendance
(overall above 90%) was recorded in elementary schools. Another interesting fact is that
the only vulnerable school in the southwestern part of the state, Westerly High School,

reported the highest attendance rate among high schools T 94%.

This pilot project resulted in determining the precise number of the most
vulnerable public schools and districts. These findings could especially contribute to the
R D E 6 @l Cénstrhction Program by helping it to target reimbursements for
construction and renovation projects to the districts with schools at a very high risk due to
facility conditions. In fact, members of the School Construction Program expressed their
interest in the project and its approach to identifying vulnerability of schools after the

results of this preliminary assessment were presented at RIDE. It was advised that the

*In February 2010, the school Superintendent, Frances Gallo, ordered the firing of the entire staff at

Central Falls High School i about 100 teachers, administrators and assistants. That decision came after the
teacherds union at Centr al Falls High refused the
without much extra pay. The plan proposed improving academic performance at the chronically lowest

achieving school where only 7 percent of 11th-graders passed the state math tests. The plan had the

foll owing conditions of fAéadding 25 minutes to the
before and after school, eating lunch with students once a week, submitting to more rigorous evaluations,

attending weekly after-school planning sessions with other teachers and participating in two weeks of

training in the summeahodol Lditsetrr iiont Maryd 2t0Hd ,t € eheeh er
agreement to rehire most of the dismissed teachers.
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study should be continued by including more variables and data sets for analysis.
Specifically, it was advised that the economic vulnerability of the schools, for instance,
could be assessed based on the data on subsidized lunches; meaning that schools
receiving subsidized lunches for students were to be considered poorest. The School
Construction Team members have also expressed eagerness in collaborating with Rhode
Island Department of Environmental Management in order to obtain geocoded data on
brownfields, functioning factories, and other outdoor air pollution sources, in order to

include it into further analysis.

There is also a possibility to conduct more thorough analysis of the
environmental quality and school occupants
and mold testing performed in schools are available at DoH for future analysis. In 2010,

RIDE has also launched an interactive online database, RI DataHub?, that is soon to be
supplemented with schools specific data on asthma, lead poisoning, and other health
hazards rates. Along with the data on the school facility renovations, these could be used

in more detailed analysis of IAQ problems in schools.

As this project has operated with the state-specific data and considered two types
of environmental quality factors (i.e. indoor and outdoor) together, there is no previously
developed methodology to support the approach applied in this particular study.
However, the results of the preliminary as
socio-economic vulnerability provided important findings that could be used in the work

of RIDE and DoH. This project has also established a basis for further studies on spatial

% Available at: http://www.ridatahub.org/
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analysis of the schoolsd environmental qua

Rhode Island using GIS methods.

DISCUSSION AND RECOMMENDATIONS

AWel come toilRbdhme eo i s Besnmidic schaoBosRhode
Islanders used to say. Today Rhode Island faces tough economic crisis and budget cuts.
School districts across the state are in serious need of financing to maintain their
facilities. In March 2011, Mayor of Providence Angel Taveras recommended closing
several elementary schools as the city tries to close its budget gap. According to the
Providence schools Superintendent Tom Brad
not economically feasible is the main reason to close the schools. A month later, after
numerous heated discussions, and despite objections of hundreds of parents, teachers and
students, the Providence School Board has voted to shut five elementary schools: Flynn
Elementary School, Windmill Street Elementary School, West Broadway Elementary
School, Asa Messer Elementary School, and the Asa Messer Annex. By closing these
schools and cutting staff Providence plans to save between $7.7 million and $10.4

million.

While municipalities are cutting expenses, Rhode Island Department of Education
strives to make sure children are educatedandares af e i n school s. RI DEG

Construction Program launched the Rhode Island schools statewide assessment program
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based on CAPP in order to build a database with the most updated information about the
school s 0. Tlese datd derte iasa foudation for analysis of the school needs for
improvement. The analysis itself is based on the precise construction standards outlined
in the Rhode Island School Construction Regulations. Since all schools in the state are
required to participate in the CAPP, RIDE will soon have all the information needed to

perform the necessary analysis.

Among other instruments, RIDE intends to apply GIS tools in the analysis of the
school needs. The GIS has proven to provide researchers with comprehensive and vivid
results of database analysis. The GIS project performed within the framework of this
thesis showed the ability to process large amounts of the statewide assessment data and
produce accurate results for several vulnerability measurements. The analysis outcomes

solely depend on the type and accuracy of the input data.

Collaborative effort is the most effective method in resolving virtually any
problem. As shown in this thesis, at different times various Rhode Island agencies and
organizations joined their efforts in mitigating serious diseases like asthma, for instance.
This cooperation mostly involved available resources of different stakeholders, and was
aimed at treatment of existing, often acute problems. It is more efficient in the long run to
consolidate efforts of all involved stakeholders and address issues like environmental
quality in schools from the very beginning. Understanding potential hazards and
preventing them from the start is undoubtedly less expensive and time consuming than
dealing with the real problems. A successful example of such collaboration has been
shown in Rhode I sland during t bpanscBoBlAS6 S cam

State agencies and scientists partnered to help Rhode Island schools avoid possible risks
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associated with the lab chemicals. Specialists from RIDE, DoH, DEM, Rhode Island
Department of Labor and Training, Rhode Island Local Emergency Planning Committee,
RICOSH and scientists from Brown University and Community College of Rhode Island
initiated a statewide review of chemical inventories in the schools, and promoted safe
use, storage, and disposal of the chemicals. In 2004, eight schools of Rhode Island
received $2,500 EPA grants each to improve the overall storage and remove unsafe
chemicals from their facilities. This campaign resulted in disposing over 900 pounds of
chemicals. The list of dangerous chemicals removed included toxic metals, acids, and
even explosives. With the general value of several thousands of dollars, the state schools
were able to eliminate hazards that could grow into serious problems affecting health of

thousands of children.

As mentioned earlier, EPA offers a unique tool to identify and eventually fix
problems with indoor air quality at schools. Several schools have already implemented
the Tools for Schools program and achieved positive results. This voluntary program
provides an absolutely free of charge guidance on how to start addressing the 1AQ issues.
It is, however, important that Rhode Island offers a centralized aid for all interested
schools. One of the options for delivering such centralized aid is creation of a state level

School IAQ Improvement Office that will have:

9 The ability to coordinate the Tools for Schools program efforts in Rhode Island
schools;

9 The authority to require the program implementation in the most vulnerable school
districts based on the CAPP assessment results;

9 Theresourcestopr ovi de training for the school sb
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1 The information that schools could use in order to seek for partners and funding to fix
serious IAQ problems; and
91 The outreach resources to communicate findings, plans, and actions to improve

environmental quality of Rhode Island schools.

An Office like this could be established onthe basiso f RI DE6s School
Construction Program or DoHOX0OREBES® &YySHtHbme
Construction Program has already made first steps in creating a resource center that could
become a starting point in initiating a statewide IAQ improvement campaign. RIDE
drafted a pilot project ecotldisarvéeasamodelfoo ol s f o
other school districts across the state. Central Falls school district was proposed to
become the first district to test this project. Unfortunately, due to the lack of funding this
project has never been put into practice. According to RIDE, Central Falls has the worse
child poverty level (40.9%) in the state, is geographically small (1.3 square miles), and
has the highest population density (15,652 people per square mile) in the state. In August
2010, RIDE specialists partnered with the health professionals from DoH and conducted
a walkthrough at the Central Falls High School with an intention to identify a potential
need to address IAQ problems. The walkthrough resulted in several very serious issues
with the environmental quality at the school. These findings coupled with the tremendous
need of t he Cadistrictrfoadonstfaciidnal ispdovementimade it an
excellent candidate for the implementation of an enhanced IAQ improvement program.

The Tools for Schools PLUS could provide a new approach in advancing environmental
quality in schools. RIDE basically offered a more concerted assistance to schools by

arranging intensive trainings for the participating school staff, forming a team of
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industrial hygienists to conduct in-depth IAQ facility assessments, and working with the

DoH Asthma Control Program to connect schools with the health care professionals.

As shown earlier in this thesis, regulations provide necessary guidance in
controlling environmental quality issues in schools. TSCA and its provisions have certain
criticism voiced by environmental and occupational safety organizations. One of the
points of this criticism is the lack of better monitoring over the existing chemicals that are
proven to be hazardous and dangerous for children and other school occupants. This
especially refers to the problem of PCBs. According to Rhode Island DEM, DoH, and
RIDE, there is no regulation compelling the agencies to conduct regular testing of schools
on PCBs. Moreover, according to the DoH, no agency in the state possesses information
about PCB levels in Rhode Island schools. This information is only obtained during
individual testing of the schools due to health concerns of the occupants, or during the
mandatory testing of the school construction reimbursement process described earlier. As
noted in this thesis, there are numerous cases both in Rhode Island and in neighboring
states where school buildings were identified with unacceptably high levels of PCBs. The
fact that no regulation requires periodic PCB testing in schools brings an idea for a
School Contamination Risk Reduction Act that should be proposed for adoption in Rhode

Island.

Based on the findings of this thesis project and discussion of the results, | propose
the following list of recommendations for potential action in an effort to improve

environmental quality in Rhode Island schools:
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1) Establish a central Office for School IAQ Improvement in Rhode Island
which would consolidate individual efforts of the stakeholders and coordinate
implementation of IAQ improvement programs.
2) Develop a central database to include information on the physical conditions
of the Rhode Island schoolsand heal t h concerns of the
This database could be an enhancement to the existing Rhode Island DataHub
project or Rhode Island Department of Education.
3) Increase use of the GIS methods in analysisofthes c hool s6 envi r on me
quality.
4) Create a unified system to communicate 1AQ issues and improvement efforts
to public, receive and analyze feedback.
5) Introduce a School Contamination Risk Reduction Act that will improve our
planning and preparation for potential environmental quality problems by
necessitating periodic inspections in schools, expanding implementation of the
IAQ improvement programs, and offer fiscal incentives for better IAQ

management in the state schools.

CONCLUSION

This thesis project investigated the issue of environmental quality in Rhode Island
schools. The review included assessing the problem of polychlorinated biphenyls in the
state. Several methods were utilized in order to evaluate the scope of the problem. These

methods included stakeholders mapping, interviews with key stakeholders, analysis of the
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existing laws and regulations, and GIS applications. The interviews with the key

stakeholders resulted in understanding that PCBs in Rhode Island schools are not studied

well enough mainly due to the lack of relevant regulations requiring regular testing. A

preliminary assessment of Rhode Islandp u bl i ¢ school sd& environmen
economic vulnerability was conducted. The assessment was based on several factors and

data available from the Rhode Island Department of Education Capital Asset Protection

Plan. It resulted in identifying 35 public schools at the highest risk that may require the

immediate attention of RIDE and DoH. These findings will especially contribute to the

R | D Bl Construction Program by helping it to make decisions on approving

reimbursements for construction and renovation projects submitted in the districts where

these schools are located. GIS methods were proved to be an effectivet o o | i n school
vulnerability assessment. Further review of indoor air quality improvement programs

resulted in several recommendations to intensify implementation of the EPA IAQ Tools

for Schools program in Rhode Island. Analysis of existing environmental laws and

regulations resulted in proposing change to current legislation in order to improve

monitoring over chemicals used in construction, renovation, and maintenance of the

school facilities.

The results and conclusions of this thesis serve as an informational material for
developers, health professionals, environmental activists, researchers, and parents to open
dialogue and conduct further analysis of the environmental quality in schools, as well as

to take further action.
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APPENDIX A. Abbreviations

ACC i American Chemistry Council

ACGIH T American Conference of Governmental Industrial Hygienists
ATSDR i Agency for Toxic Substances and Disease Registry
AYP 1 Adequate Yearly Progress

CAPP 1 Capital Asset Protection Plan

CDCi Centers for Disease Control and Prevention

CFR 1 Code of Federal Regulations, U.S.

CHPS i Collaborative for High Performance Schools

DEM i Rhode Island Department of Environmental Management
DoH i Rhode Island Department of Health

EPAT Environmental Protection Agency

GE i General Electric, the Company

GIS T Geographic Information System

IAQ T Indoor Air Quality

ITBS i lowa Test of Basic Skills

IURT Inventory Update Rule, of TSCA

IVE T In Vitro Fertilization

LEA T Local Education Agency

MO i Missouri, State of

NECHPS i Northeast Collaborative for High Performance Schools, the Protocol
NEEP i Northeast Energy Efficiency Partnerships

NY T New York, State of
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OEHHA'i Office of Environmental Health Hazard Assessment Factsheet
PCBs 1 Polychlorinated Biphenyls

PS i Public School

PTAT Parent Teacher Association

R1'7 Rhode Island, State of

RIBEC T Rhode Island Building Energy Code

RICCC i Rhode Island Chronic Care Collaborative

RICOSH i Rhode Island Committee on Occupational Safety and Health
RIDE i Rhode Island Department of Elementary and Secondary Education
RIGIS 7 Rhode Island Geographic Information System

SCP i School Construction Program

SCR T School Construction Regulations

TAP 1 Traffic-related Air Pollution

TSCA'T Toxic Substances Control Act

U.S. T United States

URI T University of Rhode Island
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