WARWICK PUBLIC SCHOOLS

Philip Thornton, Ed.D.
SUPERINTENDENT

150 Draper Avenue
Warwick, Rhode Island 02889
Steven D. Gothberg, Director TEL (401) 734-3400
DEPT. of BUILDINGS & GROUNDS FAX {(401) 734-3404
TTY 1-800-745-5555

TO: Philip Thornton, Ed.D, Superintendent

FROM: Steven D. Gothberg, Director

DATE: March 22, 2017

SUBJECT: Air Quality Testing Report for Warwick Veteran's

Attached, please find the completed and reviewed Air Quality Testing Report, submitted to Warwick Public Schools,
by Environmental Consulting and Management after their Air Quality Testing at Warwick Veteran's Memorial Junior
High School. Please forward this report to the Schoo! Committee for their review and release as they see fit. Mysalf
and Mr. Daniel Simas, from Environmental Consuiting and Management, will be available at the School Committee
meeting on April 4, 2017 for any questions, regarding the report and testing, that the School Commitiee may have,

Please contact me should you have any questions regarding this recommendation.

WARWICK PUBLIC SCHOOLS DO NOT DISCRIMINATE ON THE BASIS OF AGE, SEX, SEXUAL ORIENTATION, RACE,
RELIGION, NATIONAL ORIGIN, COLOR. OR DISABILITY IN ACCORDANCE WITH APPLICABLE LAWS AND REGULAT IONS.
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Consulting & Mansgement
March 6, 2017

Warwick Public Schools
Attn: Mr. Phil Ricchiuti
150 Draper Avenue
Warwick, Rl 02889

Re: Indoor Air Quality Survey Results — Warwick Veterans Junior High School

Dear Mr. Ricchiuti;

Environmental Consulting and Management, Inc. (ECM) perscnnel performed an indoor air
quality survey from February 28" through March 2™, 2017 within the Warwick Veterans Junior
High School located at 2401 West Shore Road, Warwick, RI. The testing consisted of the use
of direct reading instrumentation to analyze levels of temperature, relative humidity, carbon
monoxide/dioxide, volatile organic compounds (VOCs), hydrogen sulfide, and oxygen within
the building along with extericr sampling for comparison purposes.

Indoor air quality is affected by a variety of factors including time of day, season, weather,
occupancy, housekeeping, HVAC systems, and outside influences such as fungal spores or
pollution.  Air quality problems can be caused by one or more of these constantly changing
factors.

OBSERVATIONS

The Warwick Veterans Junior High School building originally opened in 1956, and expanded
to include the 900 Wing in the 1960s. In 2016 the school underwent a conversion to a middle
school with children from Aldrich Junior High School and Gorton Junior High School being
sent to the new middle school. Currently the school is running at approximately 90%
capacity. The testing was performed by ECM at the Warwick Veterans Junior High School in
response to increasing complaints of poor indoor air quality within the school. The survey was
conducted in each student and faculty occupied space in the Warwick Veterans Junior High
School, it was however limited to readily accessible areas only, and therefore did not include
areas such as spaces above drop ceilings, inside duct work, or in the crawlspace. The survey
was conducted during normal school hours with students and faculty occupying the areas
during testing, and environments encountered were representative of typical conditions. All
faculty and staff were accommodating during testing, allowing us access to all areas needed
for the survey, and providing background on their experiences within the building.
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Overall, the building appeared generally clean and fairly well maintained. Floors were
generally clean, waxed, and clear of debris, horizontal surfaces appeared free of dust
accumulation, and no unususl odors were detected. Some classrooms had the windows
open to help ventilate the room, however the windows were open in less than twenty percent
of the classrooms as it was faitly cold outside. Occupancy of the classrooms varied by time
of day, with some rooms being vacant during certain periods and others occupied by up to
twenty five students and a teacher. Classrooms that contained larger numbers of students
and faculty with the windows closed were perceived to feel much warmer and more humid,
due to a lack of ventilation.

The most common deficiency observed in many of the classrooms and hallways was the
number of water stained ceiling tiles, primarily on the first floor. Many of the classrooms have
suspended drop ceiling tiles with the original 1'x1' acoustical ceiling tiles present above. In
rooms where there are no drop ceilings or areas where the original acoustical ceiling is visible
above, a large number of heavily water stained 1'x1' ceiling tiles were observed. These areas
include the first and second floor of D Wing, and the first floor of B Wing and C Wing. The
fiberglass insulation lining the ceiling in the G Wing area was observed to be water damaged
as well. ECM observed from the building exterior that some of the rubber rocfing on the G
Wing is no longer adhered to the roof deck, meaning the integrity of the roofing may be
compromised and no longer watertight. Given the design of the roof of G Wing, water that
penetrates the roof would collect at the location discovered to be water stained on the
insulation below.

Possible asbestos containing material were alsc noted during the survey, including older floor
tile in areas mostly inaccessible to students, pipe insulation, and ceiling tiles. All possible
asbestos containing materials were found fo be in good condition and not in need of
immediate remediation. According to decuments provided by Warwick Schools an AHERA
management plan is in place to monitor the condition of these materials.

METHODOLOGY

ECM utilized the following direct reading instruments:

Amprobe CO2-100 - Temperature, Relative Humidity, Carbon Dioxide

GX-6000 Smart 8 Sensor Sample Draw Gas Monitor — VOCs, Carbon Monoxide, Hydrogen
Sulfide, Oxygen
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DIRECT READING RESULTS

Temperature:

The Amprobe C02-100 found the indoor temperature range o be betwsen 61.0 and 77.6
degrees Fahrenheit within the areas tested. The exterior temperatures ranged between 48.5
and 60.7 degrees. The American Society of Heating Refrigeration and Air Conditioning
Engineers {ASHRAE) recommend a winter indoor temperature range of between 68 and 76
degrees Fahrenheit. Indoor temperatures are highly dependent on outdoor conditions, and
small variances outside the ASHRAE recommended range does not necessarily indicate an
indoor air quality problem.

Relative Humidity:

The Amprobe C0O2-100 recorded interior relative humidity levels between 11.2% and 55.2%.
The exterior humidity level was found fo be between 23.7% and 85.1% over the three days of
testing. According to the ASHRAE Standard 55-1981, relative humidity should be maintained
between 30% and 60% depending on the season and indoor temperatures. Humidity itself is
not usually considered to cause health problems unless it it is found to be at one exireme or
the other. Low humidify can lead to irritation of the eyes, nose, and throat of the building
occupants. High humidity can provide ideal conditions for the growth of microorganisms and
mold, which can in turn cause allergic reactions in building occupants.

Carbon Dioxide:

Carbon dioxide (COz} is a natural constituent of the air we breath; it is a colorless, odorless
and non-flammable gas produced by metabolic processes (such as respiration} and by
combustion of fossil fuels. The average outdoor air concentration of carbon dioxide is in the
order of 350 to 400 ppm. Indoor levels are usually higher, due to the carbon dioxide exhaled
by building occupants. Human respiraticn alone can lead te carbon dioxide levels in excess
of 3,000 ppm, especially in poorly ventilated rooms. Indoor combustion appliances, in
particular gas stoves, can also increase carbon dioxide levels. Inadequate outside air
ventilation can make classrooms uncomfortable and can reduce productivity. Poor ventilation
can also lead to increased humidity, as moisture produced indoors is not vented to the
outside. High humidity can encourage the growth of mold and dust mites; both of which are
allergens and asthma triggers.
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Carbon dioxide levels within the areas sampled were found to be between 403 and 4130
parts per million (ppm). The outdoor levels ranged between 383 and 424 ppm. The
ASHRAE guideline recommends that the indoor concentration of carbon dioxide should be
less than 700 ppm above the outdoor readings. Carbon dioxide concentrations in occupied
spaces usually range from 500 to 1000 ppm. Large concentraticns of carbon dioxide can
cause air quality concerns as an indicator of the lack of outside air exchange rates. The
NIOSH/OSHA exposure limit is 5000 ppm based on an 8 hour exposure period. The highest
levels of CO2 were found in classrooms with [arge numbers of active students with the
windows often closed or only slightly open, most commonly in the 90C Wing, D Wing, and B
Wing.

Potential Concerns for CO2 Coencentration:

350-400 ppm - normal outdoor ambient air

350-1000 ppm ~ indoor occupied spaces with good air exchange

1000-2000 ppm — complaints of drowsiness and poor air quality

2000-5000 ppm — complaints of headaches, loss of concentration, sleepiness, and stale air.
>5000 ppm — the permissible exposure limit for occupied spaces, texicity could occur

Carbon Monoxide:

Carbon monoxide (CO) is a poisonous, colorless, odorless, and tasteless gas. Carbon
monoxide is a common industrial hazard resulting from the incomplete burning of natural gas
and any other material containing carbon such as gasoline, kerosene, oil, propane, coal, or
wood. Forges, blast furnaces and coke ovens produce CO, but one of the most common
sources of exposure in the workplace is the internal combustion engine.

Besides tightness across the chest, initial symptoms of CO poisoning may include headache,
fatigue, dizziness, drowsiness, or nausea. Sudden chest pain may occcur in people with
angina. During prolonged or high exposures, symptoms may worsen and include vomiting,
confusion, and collapse in addition fo loss of consciousness and muscle weakness.
Symptoms vary widely from person to person. CO poisoning may occur socner in those most
susceptible: young children, elderly people, people with lung or heart disease, people at high
altitudes, or those who already have elevated CO blood levels, such as smokers. Also, CO
poisoning poses a special risk to fetuses.

The OSHA PEL is 50 parts per million (ppm). OSHA standards prohibit worker exposure to
more than 50 parts of the gas per million parts of air averaged during an 8-hour time period.

Carbon monoxide was not detected within any of the areas tested.
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Volatile Organic Compounds (VOCs):

Volatile organic compounds are chemicals used to manufacture and maintain building
materials, interior furnishing, cleaning products and personal care producis. "Volatile" means
that these chemicals evaporate or can easily get into the air at room temperature. "Organic”
means these chemicals are carbon based. The term "chemical emissicns” refers to VOCs as
they evaporate into the air from preducts.

Studies by the U.S. Environmental Protection Agency (U.S.EPA) and other researchers have
found that VOCs are common in indoor environments and that their levels may be two to a
thousand times higher than outdoors. There may be anywhere from 50 to hundreds of
individual VOCs in the indecor air at any one time. Scme may produce objectionable odors at
very low levels, but many have no noticeable smell. Many VOCs are irritants and can cause
headaches, eye, nose and throat irritation and dizziness. Long-term exposure to certain
VVOCs may lead to chronic diseases or cancer. At high concentrations, some VOCs are toxic.

VOCs levels were found to be 1.2 ppm or less during the survey, with the one exception
being the former automotive shop area, with readings peaking at 7.8 ppm where spray paint
had just been used, and 2.7 ppm in the adjacent room.

Hydrogen Sulfide:

Hydrogen sulfide is a colorless gas with the characteristic foul odor of rotten eggs. Hydrogen
sulfide often results from the microbial breakdown of organic matter in the absence of oxygen
gas, such as in swamps and sewers. Hydrogen sulfide gas is created and released into the
air when waste water remains stagnant for a long period of time, and becocmes depleted of
dissolved oxygen. Hydrogen sulfide also accurs in voleanic gases, natural gas, and in some
sources of well water. Peaple living or working near improperly functioning sewage systems
can be affected by this {oxic gas. Higher levels of hydrogen sulfide are often found within the
steam rising from manhole covers in cities, which can be brought into homes and buildings
through HVAC systems causing adverse health effects for occupants.

Hydrogen sulfide exposure causes a variety of adverse health issues. Low levels of hydrogen
sulfide can cause respiratory issues, eye irritation, dizziness, nausea, headache and
drowsiness. At high levels, hydrogen sulfide can cause rapid loss of consciousness and even
death. Hydrogen sulfide is also responsible for an estimated 50-70% of the sewage pipe
corrosion in the United States. This corrosion occurs when hydrogen sulfide gas reacts with
the moisture on the walls of the pipe to form caustic sulfuric acid (H2S04), which corrodes the
infrastructure of the sewage system. This corrosion leads to the need for costly pipe repairs,
and increases the likelihood that additional hydrogen sulfide will be releasad into the air near
offices and homes. Hydrogen sulfide was not detected in any of the areas tested at Warwick
Veterans Junior High School.
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CONCLUSIONS AND RECOMMENDATIONS

Refer to Attachment #1 for specific measurement results for each room and area sampled.
The readings detected for carbon monoxide, VOCs, hydrogen sulfide, and oxygen were all
within their ASHRAE recommended ranges. Relative humidity was slightly low in several
areas, but this is not uncommon during the winter time. Several rcoms also had
dehumidifiers in use during the time of the survey which were provided by the school because
of the concern of steam piping leaks. Low humidity can often be a cause for discomfort
among occupants, leading to irritation and dryness of the eyes, nose, and throat.

The average temperature levels found within the building were typically with the
recommended range, with only a few of the more heavily occupied rooms with closed
windows reaching temperatures near 78 degrees.

Carbon dioxide levels in most of the classrooms were found to be above 1000 ppm, with
some of the more heavily occupied rooms reaching levels of 1400 to 4100 ppm. These levels
are the direct result of human metabolism from a large number of students in a room with
inadequate ventilation. Classrooms with open windows had slight improvements in carbon
dioxide levels, but most were still above 1000 ppm. According to Warwick School Departmeant
representatives upgrades to the buildings ventilation system is one of the improvements
scheduled to take place between summer 2017 and summer 2018. The installation of rooftop
HVAC units should increase fresh air intake and overall air circulation and air quality within
the building.

The most significant visual issue is with the water damaged ceiling tiles. The original 1'x1'
spline ceiling tiles show signs of water damage from either current or past issues from
condensation on uninsulated piping in the ceiling above, or inadequacies in the roofing
causing exterior water intrusion. According to Warwick School Department representatives
the roofing has been completely redone since 2014, and any ceiling tile damage related to
roofing are from past events. The majority of the water damage to the ceiling tiles appears
come from steam piping deficiencies. These steam related issues are scheduled to be
addressed in the near future. The water stained tiles in the drop ceiling should be properly
replaced as soon as possible. The water damaged 1'x1' spline ceiling tiles should alsc be
addressed, during the future steam heating system upgrades. ECM was unable to access the
areas above the drop ceiling or perform a closer inspection of the spline ceiling tiles, therefore
it is unknown if any fungal growth is present related to the water damaged tiles.
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LIMITATIONS

All observations documented in this report were made under the conditions existing at the
time of the survey. Indoor air quality is affected by a wide variety of conditions including
weather, time of year, occupancy, and exterior conditions. The levels docuimented within this
report should only be used as a general guideline of current exposure conditions. Shouid
conditions change they shculd be brought to the attention of ECM Inc. for further
investigation. New information, verified by ECM Inc. personnel, may lead to modification of
the observations and conclusions presented in this report. No warranties other that those
expressed in the contract for this project are expressed or implied.

Sincerely,
Envir ental Consulting & Management _
Mw

Jason Sweet Colin Hannagan ¢
Environmental Consultant/Project Manager Environmental Consultant

Technical Review by

ot 154

Paul Matuszko, Certified Industrial Hygienist
ECM - Project Associate
American Board of Industrial Hygiene Certification # 9236
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