
  

 
 

May 07, 2019 

 

 

Dr. Karen Gray, Superintendent and Rich Belloni, Facilities Director 

Lincoln County School District (LCSD) 

Crestview Heights Elementary School 

2750 S Crestline Drive 

Waldport, OR 97394 

 

 

RE: Consultation Report 19-00899 

 

Dear Dr. Gray and Mr. Belloni: 

 

Thank you for the opportunity to visit Crestview Heights Elementary School to conduct an Indoor Air Quality 

(IAQ) assessment on April 25, 2019 through April 26, 2019. The purpose of our visit was to assist with an 

indoor air quality issue regarding potential diesel exhaust when starting up the boilers and running them over 

night until the next day where a boiler stack analysis was performed. We (Trena VanDeHey and myself) used 

instruments to determine if there were elevated airborne concentrations of the major components commonly 

associated with diesel exhaust. There are Appendices and Tables at the end of this report for additional 

information on the sample results and regulatory information. 

 

EXECUTIVE SUMMARY 

 

During the assessment, air monitoring was conducted for the following components: carbon monoxide, carbon 

dioxide, oxygen, nitrogen dioxide, sulfur dioxide, formaldehyde, hydrogen sulfide, methane, volatile organic 

compounds (VOCs), diesel particulate matter, and fine particles. The air monitoring captured ambient levels 

prior to the boilers starting up, during the boilers’ startup and  continued to monitor the ambient air inside the 

elementary school during normal operation of the boilers and during the stack analysis that was performed by 

the boiler inspector. Crestview Heights Elementary School was not in session during this consultation. 

 

Our assessment found levels of all components below, or well below, the applicable regulatory and 

professionally recommended thresholds. The results of the air monitoring were as follows: 

 

 Carbon monoxide (CO) was monitored for 26 hours  in class rooms 7, 11, 23, and the office. The meters 

detected in the range of 0.0 parts per million (ppm) to a maximum of 0.6 ppm inside the school. 

Screening meters were also used to determine if levels could be determined during the different stages of 

the process. The levels detected indoors were very low and correlated with the time frames of when the 

boilers were starting up. Once the boilers were operating normally, the levels dropped to 0.0 ppm inside 

the school. The maximum peak detected outdoors was 0.4 ppm when the boilers were started.  

Kate Brown, Governor  

Oregon Occupational Safety & Health Division (OR-OSHA) 

osha.oregon.gov 
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o Oregon OSHA’s Permissible Exposure Limit (PEL) is 50 ppm as an 8-hour time-weighted 

average.  

o The American Society of Heating, Refrigerating and Air-Conditioning Engineers (ASHRAE) has 

included a Concentration of Interest (COI) for carbon monoxide in ASHRAE 62.1-2016. The 

guideline level of 9 ppm as an 8-hour average indoors is designed to provide additional 

protection on days with high peak CO concentrations outdoors.  

 

 Carbon dioxide (CO2) was monitored for 26 hours in the same classrooms with levels detected in the 

range of 376 ppm to 643 ppm inside the elementary school.  

o Oregon OSHA’s PEL is 5,000 ppm as an 8-hour time-weighted average.  

o ASHRAE recommends carbon dioxide levels be maintained at 700 ppm above the outdoor 

levels. The average outdoor level was 410 ppm which means that carbon dioxide levels indoors 

should be maintained below 1,110 ppm.  

 

 Formaldehyde was monitored for the 22 hours also in the same classrooms and was only detected in 

classroom 23. The level detected was 0.002 ppm over a sample time of 22 hours and 25 minutes.  

o This level is below Oregon OSHA’s PEL of 0.75 ppm as an 8-hour time-weighted average.  

o It is also below the National Institute for Occupational Safety and Health (NIOSH) 

Recommended Exposure Limit (REL) of 0.016 ppm and the American Conference of 

Governmental Industrial Hygienists (ACGIH) Threshold Limit Value (TLV) of 0.1 ppm. 

o The ATSDR (Agency for Toxic Substances and  Disease Registry) state that nasal and eye 

irritation, neurological effects, and increased risk of asthma and/or allergy have been observed in 

humans breathing 0.1 to 0.5 ppm. 

 

 Diesel exhaust particulate was monitored for the 22 hours in the same classrooms. Low levels of diesel 

exhaust particulate was detected in classroom 23, classroom 11, and the office. It was not detected in 

classroom 7. 

 The level detected in classroom 23 was 0.013 milligrams per cubic meter (mg/m3).  

 The level detected in classroom 11 was 0.01 mg/m3.  

 The level detected in the office was 0.009 mg/m3.  

o The Oregon OSHA PEL for particulates not otherwise regulated is 10.0 mg/m3. There is not a 

PEL specific for diesel exhaust particulate.  

o The U.S. Department of Labor’s Mine Safety and Health Administration (MSHA) is the only 

agency in the United States that regulates diesel particulate matter, as total carbon, in 

underground mines. The MSHA PEL is 0.16 mg/m3 in air as an 8-hour time-weighted average 

exposure.  

All three areas detected levels of diesel particulate matter below the Oregon OSHA PEL and the MSHA 

PEL.  

 

 Oxygen was found to be at 20.9%. Normal ambient air contains oxygen concentration of 20.9%. 

 

 Contaminants not detected on any of the sampling equipment were nitrogen dioxide, sulfur dioxide, 

hydrogen sulfide, methane, and VOCs. 

 

 Fine particles were detected as an average from 0.005 to 0.010 mg/m3 inside the elementary school. This 

was below the ASHRAE COI and below the measured concentration outdoors. 
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 Temperature inside the school ranged from 68.5 to 68.70F, which is within ASHRAE recommended 

temperatures for indoor environments. ASHRAE recommends indoor temperatures remain between 68 – 

750F in the winter and 73 – 790F in the summer.  

 

 Relative humidity inside the elementary school ranged from 42.2 to 43.8%, which is within ASHRAE 

recommended relative humidity levels for indoor environments. ASHRAE recommends indoor relative 

humidity be between 20 – 65%. 

 

RECOMMENDATIONS 

 

Based on our findings, the following recommendations are provided: 

 

1. Maintain and test the boilers in accordance with recognized standards and best practices using scientific 

testing techniques and analysis to anticipate and correct, by either repair or replacement, problems 

before they arise. Real time monitoring provides the ability to view and respond to changes in boiler 

operation and overall process performance. Comparing past baseline results against current readings 

may help determine if a problem may be forthcoming. 

 

2. Some people are sensitive to odors, so as a precautionary measure, remove the air fresheners from 

classroom 23. The air fresheners may also be the source of the low level of formaldehyde that was 

detected.  

 

BACKGROUND AND OBSERVATIONS  

 

Oregon OSHA Consultative Services was contacted on April 12, 2019 to address IAQ conditions after a 

suspected carbon monoxide (CO) exposure at Crestview Heights Elementary School located at 2750 S Crestline 

Drive in Waldport, Oregon. On April 25, 2019, Trena VanDeHey and I met with Libba Sager principal; Rich 

Belloni facilities director LCSD; Amy Chapman of the Lincoln County Health Department; Tom Brown boiler 

specialist LCSD; Marty Anderson state licensed plumber LCSD; John Nordgren state licensed plumber LCSD 

Dan Cloe boiler specialist LCSD, Bobby Forshae head custodian with Sodexo, Susan Van Liew director of 

elementary and special education at LCSD and Chris Carlson a representative of the parent group.  

 

We discussed the events leading up to our visit. According to the information provided, the original event 

occurred on January 26, 2019 (Saturday) when there was a misfire in the building’s diesel fired boiler that 

resulted in the release of dark smoke that was entrained into the building. On January 28, 2019 (Monday), the 

boiler misfired again and was shut down. Smoke was reportedly entrained into the building again. School was 

closed on January 29, 2019 for boiler repairs and filter replacement with camfil Aeropleat® minimum 

efficiency reporting value (MERV) 8 filters. According to the Facilities staff, the problem with the boiler was 

identified and has been fixed. 

 

Since the original events, there have been several additional events of transient combustion by-product odors 

detected in the building. Students and staff reportedly were evacuated. The Fire Department also responded and 

tested for carbon monoxide throughout the building during these events. According to Ms. Sager and Mr. 

Belloni, the Fire Department did not detect carbon monoxide. On Tuesday April 16, 2019, the boilers at 
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Crestview Heights Elementary School and Waldport Middle School/High School were turned off and remained 

off until our visit on April 25, 2019. 

 

Prior to our visit, PBS Environmental Health and Safety Consulting and SAIF Corporation conducted 

assessments at Crestview Heights Elementary School. We were provided copies of their reports. We 

summarized their findings (below) based on our review of their reports. 

 

On February 8, 2019, Douglas Hancock CIH of PBS Environmental Health and Safety Consulting conducted an 

olfactory and visual assessment of the building’s boiler room, representative HVAC mechanical rooms, and 

accessible occupied spaces throughout the school building. Additionally, he measured ambient concentrations 

of airborne oxygen, carbon monoxide, carbon dioxide, nitric oxide, nitrogen dioxide, and sulfur dioxide. A 

review of their final report found that Mr. Hancock observed no indication of diesel odors or diesel exhaust 

odors, no indication of diesel exhaust residues on any surfaces, and detected no measureable concentrations of 

nitric oxide, nitrogen dioxide, sulfur dioxide or carbon monoxide. 

 

On March 12 through March 13, 2019, Debra Corbin CIH of SAIF Corporation conducted air monitoring for 

diesel particulate matter, formaldehyde, and general indoor air quality parameters, including carbon monoxide, 

fine particulates, and volatile organic compounds (VOCs) in the office. A review of Ms. Corbin’s final report 

found that the air sample results did not detect diesel particulate matter or formaldehyde. Carbon dioxide, 

temperature, and relative humidity met guideline levels recommended by the American Society of Heating, 

Refrigerating and Air-Conditioning Engineers (ASHRAE). Concentrations of other measured air contaminants 

(carbon monoxide, PM2.5 fine particulates, and VOCs) were below concentrations measured in outdoor air 

and/or below recommended ASHRAE concentrations of interest. 

 

When we arrived at the elementary school, all three boilers were off and no students or teachers were present. 

At 10:30 am on April 25, 2019, we started  the air monitoring equipment which included real-time, direct-read 

instruments and air sampling pumps. Placement of the stationary monitors was chosen using information 

provided to us by Ms. Chapman of the Lincoln County Health Department and Ms. Sager the principal. The 

stationary direct-read instruments were placed in classroom 11, classroom 7, classroom 23 and in the office. 

Handheld portable monitors were used to test other locations throughout the building. 

 

Since the information provided focused on odors described as diesel exhaust, air monitoring was conducted for 

combustion by-products. Major components commonly associated with diesel exhaust include carbon dioxide, 

carbon monoxide, nitrogen dioxide, formaldehyde, particulates, VOCs and sulfur dioxide. Therefore, ambient 

air monitoring was conducted for these compounds as well as oxygen, temperature, and relative humidity. The 

sample results were compared to regulatory standards and recommended exposure limits. 

 

On April 25, 2019, sampling was conducted for all of the listed contaminants prior to any of the boilers 

operating. Carbon monoxide was detected in the school ranging from 0.0 ppm to 0.3 ppm.  

 

At approximately 12:40 pm on April 25, 2019, the elementary school’s boiler was started with low fire for 15 

minutes to heat up the cast iron followed by high fire. The high school boilers were also started up. There was 

no visible smoke coming from the stack. Carbon monoxide was detected inside the school from 1:03 pm to 1:33 

pm ranging from 0.1 ppm to 0.6 ppm. After 1:33 pm, carbon monoxide was not detected except for an 

occasional detection of 0.1 ppm. 
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Sulfur dioxide, nitrogen dioxide, and VOCs were not detected. General indoor air quality parameters (carbon 

dioxide, temperature, and relative humidity) were within the guideline levels recommended by ASHRAE. 

Concentrations of PM10 fine particulates were below the outdoor levels and below the ASHRAE-recommended 

limit. 

 

Air monitoring continued from April 25, 2019 through April 26, 2019 while all three boilers operated. They 

were shut off at approximately 7:50 am on April 26, 2019, so that they could be restarted for the boiler inspector 

later that morning.  

 

We started the morning with a brief meeting which was attended by myself, Trena VanDeHey – with Oregon 

OSHA Consultation, Libba Sager, principal; Rich Belloni, Facilities Director LCSD; Geoff Sinclair, Brown & 

Brown Northwest Insurance; Clay Rhodes, PACE; Phil Wentz, PACE Risk Management Consultant; Dan Cloe, 

Boiler Specialist LCSD; Tom Brown, Boiler Specialist LCSD; Kyle Smallwood, representing the parent group; 

Michelle Brandon, Special Districts PACE; and Greg English with Proctor Sales. The purpose of this meeting 

was to discuss the timeline of events leading up to today and a general overview of our role. 

 

The elementary school boiler was started up again at approximately 10:15 am on April 26, 2019. Greg English 

of Proctor Sales was the boiler inspector and he conducted stack testing on that boiler. At approximately 11:00 

am, the two boilers at the Middle School/High School were started up, and Mr. English performed stack testing 

on those. Visual observation of the stacks during the start ups did not detect smoke. (See photos at the end of 

this report.) 

 

Carbon monoxide was detected in the range of 0.1 ppm to 0.4 ppm from 10:18 am to 10:43 am indoors. Carbon 

monoxide was detected again from 11:48 am to 12:55 am in the range of 0.1 ppm to 0.4 ppm indoors. Carbon 

monoxide was not detected during the rest of the sample period.  

 

And again, sulfur dioxide, nitrogen dioxide, and VOCs were not detected. General indoor air quality parameters 

(carbon dioxide, temperature, and relative humidity) were within the guideline levels recommended by 

ASHRAE. Concentrations of PM10 fine particulates were below the outdoor levels and below the ASHRAE- 

recommended limit.  

 

Air monitoring was also conducted for formaldehyde and diesel exhaust particulate. Formaldehyde was detected 

in Classroom 23 at 0.002 ppm over the sample period of 22 hours and 25 minutes. This level is below both the 

regulatory limits as well as the recommended limits. This classroom had five air fresheners, which may have 

been the source of the formaldehyde. Formaldehyde gas may be emitted from particle board, furniture, burning 

wood, cigarette smoking, incomplete combustion, glues, preservatives, building materials, permanent press 

fabrics, air fresheners and cosmetics. 

 

For more detailed information on the sample results and the instruments that were used, refer to the Appendices 

and Tables at the end of this report, the instrument download data and laboratory analysis report. 

 

During our visit, we attempted to identify all hazards. However, there may be some hazards that were not seen 

or identified. It remains the responsibility of the employer to ensure the safety and health of employees and to 

identify and correct all hazardous conditions and/or situations. This report cannot result in enforcement activity, 

nor can Oregon OSHA Enforcement use this report as a basis for a citation. Information provided is not a 

formal endorsement of any vendor or product. 
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Oregon OSHA values your feedback. Please help us improve consultative services. In the next few days, you 

will receive an email with a link to our online survey. If multiple consultations (safety, ergo, health) were 

completed within the same time frame, you will receive multiple emailed links. Each survey is specific to the 

services provided; please provide feedback that is pertinent to that particular consultation. 

 

Thank you for requesting our assistance to improve safety and health in your workplace. If there are any 

questions regarding occupational safety and health issues, please feel free to contact us.  

 

Jennifer Ekdahl       Trena VanDeHey

Sr. Occupational Health Consultant Field Consultation Manager for the 

Consultative Services Section      Central Region  (Salem, Bend, Pendleton)

1340 Tandem Avenue NE, Suite 160     Consultative Services Section

PO Box 14513        1340 Tandem Avenue NE, Suite 160

Salem, OR 97309       PO Box 14513

503-373-7819        Salem, OR 97309

         503-373-7819
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APPENDICES AND TABLES 

 

 Appendix A:  Description of Diesel Exhaust Contaminants and General Indoor Air Quality 

Parameters 

 

 Appendix B:  Governmental Agencies and Private Associations Referenced in Report  

 

 Tables of Sample Results 

o Table 1: Carbon Monoxide Sample Results 

o Table 2: Methane (CH4) % LEL, Oxygen (O2), Hydrogen Sulfide (H2S), and Carbon 

Monoxide 

o Table 3: Carbon Dioxide, Carbon Monoxide, Temperature and Relative Humidity 

o Table 4: Sulfur Dioxide 

o Table 5: Volatile Organic Compounds (VOCs) 

o Table 6: Fine Particulates 10 Micrometer and Less 

o Table 7: Nitrogen Dioxide 

o Table 8: Formaldehyde 

o Table 9: Diesel Particulate Matter 

 

 Photographs 

 

 Crestview Heights Elementary School Map of the Interior: Shows Air Monitor Placement  
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APPENDIX A 

Description of Diesel Exhaust Contaminants and General Indoor Air Quality Parameters 

 

Components commonly associated with diesel exhaust include carbon dioxide, carbon monoxide, nitrogen 

dioxide, sulfur dioxide, aldehydes and particulates. For additional information on diesel exhaust, see 

https://www.osha.gov/SLTC/dieselexhaust/index.html. 

 

Diesel Particulate Matter 

Description: Diesel particulate matter (DPM) are very small particles that consists primarily of solid elemental 

carbon (EC) cores with organic carbon (OC) compounds adhered to the surfaces. The organic carbon includes 

polyaromatic hydrocarbons (PAH), some of which cause cancer when tested in animals.  

 

Sources: Worn or poorly adjusted and maintained combustion equipment (e.g., boilers, furnaces) can be 

significant sources. Auto, truck, or bus exhaust on nearby roads, or idling vehicles in parking areas can also be 

sources. 

 

Standards and Guidelines: OSHA has not established a standard for diesel exhaust as a unique hazard, however 

exposures to various components of diesel exhaust are addressed in specific OSHA standards for General 

Industry and Shipyard Employment. DPM is the most frequently determined measure of diesel emissions and 

the measure reported in toxicological studies of diesel engine exhaust. MSHA has a PEL of 160 µg/m3 as an 8-

hour time-weighted average. 

 

Health Effects: Workers exposed to diesel exhaust face the risk of health effects ranging from irritation of the 

eyes and nose, headaches and nausea, to respiratory disease and lung cancer. 

 

Control Measures: Combustion equipment must be maintained to assure that there are no blockages and air and 

fuel mixtures must be properly adjusted to ensure more complete combustion. Vehicular use should be carefully 

managed adjacent to buildings and in vocational programs. Maintain HVAC systems and ensure adequate room 

air exchanges in buildings. 

 

Carbon Dioxide (CO2) 

Description: Carbon dioxide (CO2) is a colorless, odorless product of carbon combustion. Humans also exhale 

carbon dioxide. 

 

Sources: Human metabolic processes and all combustion processes of carbon fuels, like those in cars, buses, 

trucks, etc., are sources of CO2. Exhaled air is usually the largest source of CO2 in classrooms. 

 

Standards and Guidelines: ASHRAE Standard 62-2001 recommends 700 ppm above the outdoor concentration 

as the upper limit for occupied classrooms (usually around 1,000 ppm). 

 

Health Effects: CO2 is an asphyxiate. At concentrations above 1.5 percent (15,000 ppm) some loss of mental 

acuity has been noted. (The recommended ASHRAE standard of 700 ppm above the outdoor concentration is to 

prevent body odor levels from being offensive.) 

 

Control Measures: Ventilation with sufficient outdoor air controls CO2 levels. Reduce vehicle and lawn and 

garden equipment idling and/or usage. 

https://www.osha.gov/SLTC/dieselexhaust/index.html
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Carbon Monoxide (CO) 

Description: Carbon monoxide (CO) is a colorless, odorless gas. It results from incomplete oxidation of carbon 

in combustion processes. 

 

Sources: Common sources of CO in schools are improperly vented furnaces, malfunctioning gas ranges, or 

exhaust fumes that have been drawn back into the building. Worn or poorly adjusted and maintained 

combustion devices (e.g., boilers, furnaces) can be significant sources. Auto, truck, or bus exhaust from 

attached garages, nearby roads, or idling vehicles in parking areas can also be sources. 

 

Standards and Guidelines: The OSHA standard for workers is no more than 50 ppm as an 8-hour TWA 

exposure. NIOSH recommends no more than 35 ppm as an 8-hour TWA exposure. ACGIH recommends no 

more than 25 ppm as an 8-hour TWA. ASHRAE 62.1-2016 Concentration of Interest (COI) for CO is 9 ppm 

averaged for 8 hours. 

 

Health Effects: CO is an asphyxiate. An accumulation of this gas may result in a variety of symptoms deriving 

from the compound's affinity for and combination with hemoglobin, forming carboxyhemoglobin (COHb) and 

disrupting oxygen transport. Tissues with the highest oxygen needs — myocardium, brain and exercising 

muscle — are the first affected. Symptoms may mimic influenza and include: 

 Fatigue 

 Headache 

 Dizziness 

 Nausea and vomiting 

 Cognitive impairment 

 At high concentrations CO exposure can be FATAL. 

 

Control Measures: Combustion equipment must be maintained to assure that there are no blockages and air and 

fuel mixtures must be properly adjusted to ensure more complete combustion. Vehicular use should be carefully 

managed adjacent to buildings and in vocational programs. Additional ventilation can be used as a temporary 

measure when high levels of CO are expected for short periods of time. 

 

Formaldehyde 

Description: Formaldehyde is a colorless, flammable gas at room temperature and has a strong odor. 

 

Sources: Common sources of formaldehyde include but not limited to: 

 Resins used in the manufacture of composite wood products (i.e., hardwood plywood, particleboard and 

medium-density fiberboard) 

 Building materials and insulation 

 Household products such as glues, permanent press fabrics, air fresheners, paints and coatings, lacquers 

and finishes, and paper products 

 Preservatives used in some medicines, cosmetics and other consumer products such as dishwashing 

liquids and fabric softeners 

 Fertilizers and pesticides 

 It is a byproduct of combustion and certain other natural processes, and so is also found in emissions 

from un-vented, fuel burning appliances, like gas stoves or kerosene space heaters. 

 Cigarette smoke. 
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Standards and Guidelines: Oregon OSHA’s PEL for formaldehyde is 0.75 ppm as an 8-hour TWA and a 15-

minute STEL is 2.0 ppm. ACGIH’s TLV for formaldehyde is 0.1 ppm as an 8-hour TWA and the 15-minute 

STEL is 0.3 ppm. NIOSH REL is 0.016 ppm as an 8-hour TWA and the 15-minute Ceiling is 0.1 ppm. 

 

Health Effects: Formaldehyde can cause irritation of the skin, eyes, nose, and throat. High levels of exposure 

may cause some types of cancers. 

 

Control Measures: The use of low-emitting materials and products. Combustion equipment must be maintained 

to assure that there are no blockages and air and fuel mixtures must be properly adjusted to ensure more 

complete combustion. Good ventilation that provides adequate room air exchanges. 

 

Particulates 

Description: Dust is made up of particles in the air that settle on surfaces. Large particles settle quickly and can 

be eliminated or greatly reduced by the body's natural defense mechanisms. Small particles are more likely to be 

airborne and are capable of passing through the body's defenses and entering the lungs. 

 

Sources: Many sources can produce dust such as paper dust, combustion by-products, fabrics, soil, etc. 

 

Standards and Guidelines: ASHRAE 62.1-2016 references the National Ambient Air Quality Standard 

(NAAQS) particles smaller than 10 micrometers of 150 µg/m3 (0.15 mg/m3) averaged over 24 hours. 

 

Health Effects: Health effects vary depending upon the characteristics of the dust and any associated toxic 

materials. 

 

Control Measures: Keep dust to a minimum with good housekeeping. Consider damp dusting and high 

efficiency vacuum cleaners. Upgrade filters in ventilation systems to medium efficiency when possible and 

change frequently. When construction or remodeling is underway, special precautions should be used to 

separate work areas from occupied areas. 

 

Nitrogen Dioxide (NO2) 

Description: Nitrogen dioxide, or NO2, is a gaseous air pollutant composed of nitrogen and oxygen and is one 

of a group of related gases called nitrogen oxides, or NOx.  

 

Sources: NO2 forms when fossil fuels such as coal, oil, gas or diesel are burned at high temperatures. NO2 and 

other nitrogen oxides in the outdoor air contribute to particle pollution and to the chemical reactions that make 

ozone. It is one of six widespread air pollutants that have national air quality standards to limit them in the 

outdoor air. NO2 can also form indoors when fossil fuels like wood or natural gas are burned. 

 

Standards and Guidelines: No standards have been agreed upon for nitrogen oxides in indoor air. ASHRAE 

62.1-2016 references the NAAQS of 0.053 ppm averaged over 24-hours as the limit for NO2 in outdoor air. 

Oregon OSHA has a ceiling limit never to be exceeded of 5 ppm in a workday. ACGIH has a TLV of 0.2 ppm 

as an 8-hour TWA. 

 

Health Effects: Exposure to nitrogen dioxide can cause the following symptoms: irritation of the eyes, nose, 

throat; cough, mucoid frothy sputum, decreased pulmonary function, chronic bronchitis, dyspnea (breathing 

difficulty); chest pain; pulmonary edema, cyanosis, tachypnea, and tachycardia. 
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Control Measures: Venting the NO2 sources to the outdoors and assuring that combustion appliances are 

correctly installed, used and maintained are the most effective measures to reduce exposures. Develop anti-

idling policies for all vehicles (buses, cars, trucks, lawn and garden equipment etc.) 

 

Sulfur Dioxide 

Description: Sulfur dioxide, SO2, is a colorless gas or liquid with a strong, choking odor.  

 

Sources: The largest source of SO2 in the atmosphere is the burning of fossil fuels by power plants and other 

industrial facilities. Smaller sources of SO2 emissions include: industrial processes such as extracting metal 

from ore; natural sources such as volcanoes; and locomotives, ships and other vehicles and heavy equipment 

that burn fuel with a high sulfur content.    

 

Standards and Guidelines: Oregon OSHA has a PEL of 5 ppm as an 8-hour time-weighted average. NIOSH has 

a REL of 2 ppm as an 8-hour time-weighted average and 5 ppm as a short-term exposure limit of 15 minutes. 

ACGIH has an STEL of 0.25 ppm averaged over 15-minutes. 

 

Health Effects: Short-term exposures to SO2 can cause irritation of the eyes, nose, and throat. Exposure can 

harm the human respiratory system and make breathing difficult. 

 

Control Measures: Venting the NO2 sources to the outdoors and assuring that combustion appliances are 

correctly installed, used and maintained are the most effective measures to reduce exposures. Develop anti-

idling policies for all vehicles (buses, cars, trucks, lawn and garden equipment etc.) 

 

Volatile Organic Compounds 

Description: Volatile organic compounds (VOCs) are organic (carbon-based) materials that vaporize easily at 

room temperature.  

 

Sources: Materials that may emit VOCs include office equipment, cleaning chemicals, paints, adhesives, 

furnishings, carpeting and air fresheners. 

 

Standards: Oregon OSHA does not have a PEL for total VOCs (TVOCs). ACGIH does not have a 

recommended Threshold Limit Value for total VOCs. The exposure limit must be determined for each 

individual compound.   

 

Health Effects: Exposures to VOCs can cause eye, nose and throat irritation as well as headaches, nausea, 

dizziness and fatigue. Health impacts may be more severe in sensitive individuals or in those with asthma. 

 

Control Measures: Venting the NO2 sources to the outdoors and assuring that combustion appliances are 

correctly installed, used and maintained are the most effective measures to reduce exposures. Develop anti-

idling policies for all vehicles (buses, cars, trucks, lawn and garden equipment etc.) 

 

Thermal Comfort 

The ASHRAE Standard 55-2013 lists acceptable ranges of temperature and relative humidity for indoor 

environments. The recommended temperature range for winter months is 68 – 750F and for the summer months is 

73 to 790F. Temperature comfort however, can be a subjective measure as individuals vary a great deal in what is 
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an acceptable temperature.  In fact, the ASHRAE standard discusses the actuality that not all individuals will be 

comfortable at the same temperature range. 

 

Humidity is also a factor in human comfort. ASHRAE recommends that relative humidity be maintained between 

20 and 65% to prevent health effects such as eye irritation, skin irritation, dry throat and dry nasal passages. High 

humidity can also promote the growth of mold and mildew. 
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APPENDIX B 

Governmental Agencies and Private Associations Referenced in Report  

       

Oregon Occupational Safety and Health Administration (OSHA) enforce Permissible Exposure Limits (PELs) 

to protect the health of Oregon workers. A PEL is based on an 8-hour time-weighted average exposure. They 

can be viewed at https://osha.oregon.gov/OSHARules/div2/div2Z-437-002-0382-air-cont.pdf in the Oregon 

Rules for Air Contaminants Division 2, Subdivision Z. 

 

Oregon OSHA has a specific standard, CFR 1910.1048, for exposures to formaldehyde. It can be viewed at: 

https://osha.oregon.gov/OSHARules/div2/div2Z-1048-formaldehyde.pdf. The PEL for formaldehyde is 0.75 

ppm as an 8-hour time-weighted average. Employers must assure that no employee is exposed to an airborne 

concentration of formaldehyde which exceeds 2 ppm as a 15-minute short-term exposure limit (STEL). In the 

Formaldehyde Standard, an action level of 0.50 ppm as an 8-hour time-weighted average has been established 

which requires specific actions be taken by the employer in accordance with 1910.1048. 

 

American Conference of Governmental Industrial Hygienists have recommended Threshold Limit Values 

(ACGIH® TLVs®). The TLVs® refer to airborne concentrations of substances. TLVs® are not standards, 

instead they are guidelines designed for use by industrial hygienists in making decisions regarding safe levels of 

exposure to various chemical substances and physical agents found in the workplace. TLVs® are health-based 

values established by committees that review existing published and peer-reviewed literature in various 

scientific disciplines such as toxicology, occupational medicine, industrial hygiene, and epidemiology.  

 

U.S. Department of Labor’s Mine Safety and Health Administration (MSHA) works to prevent death, illness 

and injury from mining and promote safe and healthful workplaces for U.S. miners. There are currently no 

PELs for organic or elemental carbon for diesel exhaust. MSHA is the only agency in the United States that 

regulates diesel particulate matter, as total carbon, in underground mines. The MSHA PEL is 160 micrograms 

per cubic meter (µg/m3) in air as an 8-hour time-weighted average exposure.  

 

National Institute for Occupational Safety and Health (NIOSH) develop Recommended Exposure Limits 

(RELs) for workplace hazards, acting under the authority of the Occupational Safety and Health (OSH) Act of 

1970. RELs are intended to limit the concentration of the potential hazard in workplace air to prevent and 

reduce workers’ risk of occupational cancer and other adverse health effects. 

 

To formulate these recommendations, NIOSH evaluates all known and available medical, biological, 

engineering, chemical, trade, and other information relevant to the hazard. These recommendations are then 

published and transmitted to OSHA and the Mine Safety and Health Administration (MSHA) for use in 

promulgating legal standards. The NIOSH RELs can be viewed in the NIOSH Pocket Guide at: 

https://www.cdc.gov/niosh/npg/pgintrod.html. 

 

American Society of Heating, Refrigerating and Air Conditioning Engineers (ASHRAE) has published 

generally accepted standards that provide guidance in design and maintenance of the indoor environment (ref. 

55-2013, Thermal Environmental Conditions for Human Occupancy and 62.1-2016, Ventilation for Acceptable 

Indoor Air Quality). The ASHRAE standards reference U.S. National Ambient Air Quality Standards (NAAQS) 

which were established by the United States Environmental Protection Agency (EPA) under authority of the 

Clean Air Act (42 U.S.C. 7401 et seq.). NAAQS is applied for outdoor air throughout the country.

https://osha.oregon.gov/OSHARules/div2/div2Z-437-002-0382-air-cont.pdf
https://osha.oregon.gov/OSHARules/div2/div2Z-1048-formaldehyde.pdf
https://www.cdc.gov/niosh/npg/pgintrod.html
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TABLE 1 

CARBON MONOXIDE SAMPLE RESULTS 

Dräger Pac® 7000 

 

CO Dosimeter Serial 

Number and calibration 

date 

Location   Date and Time Carbon Monoxide (ppm) 

ARDD0340 4/22/19 Classroom 7 – monitor placed in 

center of room on table 

4/25/19 10:15 am to 4/26/19 12:24 pm Minimum = 0 ppm 

Maximum = 0 ppm 

Average = 0 ppm 

TWA = 0 ppm 

ARCF2740 4/22/19 Classroom 23 – monitor placed in 

center of room on shelf 

4/25/19 10:38 am to 4/26/19 12:53 pm Minimum = 0 ppm 

Maximum = 0 ppm 

Average = 0 ppm 

TWA = 0 ppm 

ARCL1676 4/22/19 Office – monitor placed in center of 

office on desk counter 

4/25/19 10:37 am to 4/26/19 12:51 pm Minimum = 0 ppm 

Maximum = 0 ppm 

Average = 0 ppm 

TWA = 0 ppm 

ARCL1707 4/22/19 Classroom 11 – monitor placed in 

center of room on table 

4/25/19 10:38 am to 4/26/19 12:48 pm Minimum = 0 ppm 

Maximum = 0 ppm 

Average = 0 ppm 

TWA = 0 ppm 
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TABLE 1 - Continued 

CARBON MONOXIDE SAMPLE RESULTS 

Dräger Pac® 7000 
 

CO Dosimeter Serial 

Number and calibration 

date 

Location   Date and  Time Carbon Monoxide (ppm) 

ARCF2650 4/22/19 General Areas in Elementary school 4/25/19 10:38 am to 4/26/19 12:53 pm Minimum = 0 ppm 

Maximum = 0 ppm   

Average = 0 ppm 

TWA = 0 ppm 

Classroom 17 Hall C 4/25/19 12:20 pm 

Gym 4/25/19 12:26 pm 

Outdoors 4/25/19 12:23 pm to 1:03 pm 

Special Education Room Hall B 4/25/19 1:20 pm 

Room 2 Hall B 4/25/19 1:24 pm 

Room 6 Hall B 4/25/19 1:26 pm 

Intersection of Hall A, Hall B, Hall C 

and Hall D 

4/25/19 2:30 pm to 4/26/19 12:52 pm 

Oregon OSHA Permissible Exposure Limit (PEL) as an 8-hour time-weighted average 50 ppm 

ASHRAE 62.1-2016 as an 8-hour average 9 ppm 

Note: See school map at end of report for locations of the stationary monitors 

 

Instrument Information:  

Dräger Pac® 7000  

CO measuring range 1 ppm to 1999 ppm 

Data logger interval is 1 minute  

Reproducibility: < + 2 ppm 

Key: 

ppm = parts per million is the number of units of mass of a contaminant per million units of total volume of air 

TWA = Eight-hour Time-Weighted Averages (TWAs) refer to airborne concentrations averaged over an 8-hour workday and a 40-hour work week.  
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TABLE 2 

METHANE (CH4) % LEL, OXYGEN (O2), HYDROGEN SULFIDE (H2S) AND CARBON MONOXIDE (CO) 

X-am 2000 

 

Serial Number Location  Date an d Time CH4 % LEL  O2  H2S CO 

ERDH0816 Common Areas 4/25/19 10:41 am 

to 12:00 pm  

Minim um = 0 % 

Maximum = 0 % 

Average = 0 % 

TWA = 0 % 

Minimum = 20. 9% 

Maximum = 20.9% 

Average = 20.9% 

TWA = 20.9% 

Minimum = 0 ppm 

Maximum = 0 ppm 

Average = 0 ppm 

TWA = 0 ppm 

Minimum = 0 ppm 

Maximum = 0 ppm 

Average = 0 ppm 

TWA = 0 ppm 
Office 4/25/19 11:26 am 

Classroom 11 4/25/19 11:44 am 

Classroom 7 4/25/19 11: 50 am 

Classroom 23 4/25/19 11:57 am 

ERDH0816 Common Areas 4/25/19 12:07 pm 

to 2:16 pm 

Minimum = 0 ppm 

Maximum = 0 ppm 

Average = 0 ppm 

TWA = 0 ppm 

Minimum = 20.9% 

Maximum = 20.9% 

Average = 20.9% 

TWA = 20.9% 

Minimum = 0 ppm 

Maximum = 0 ppm 

Average = 0 ppm 

TWA = 0 ppm 

Minimum = 0 ppm 

Maximum = 0 ppm 

Average = 0 ppm 

TWA = 0 ppm 
Classroom 17 4/25/19 12:21 pm 

Gymnasium 4/25/19 12:26 pm 

Outside 4/25/19 12:23 pm 

to 1:03 pm 

Gymnasium 4/25/19 1:05 pm 

Office 4/25/19 1:10 pm 

Classroom 11 4/25/19 1:15 pm 

Special Education 

Room Hall B 

4/25/19 1:20 pm 

Classroom 2 4/25/19 1:24 pm 

Classroom 6 4/25/19 1:26 pm 

Classroom 7 4/25/19 1:32 pm 

Classroom 23 4/25/19 1:37 pm 
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TABLE 2 - Continued 

METHANE (CH4) % LEL, OXYGEN (O2), HYDROGEN SULFIDE (H2S) AND CARBON MONOXIDE (CO) 

X-am 2000 

 

Serial Number Location Date and Time CH4 % LEL O2 H2S CO 

ERDH0816 Intersection of 

Hall A, Hall B, 

Hall C, and Hall D 

4/25/19 3:00 pm to 

8:14 pm 

Minimum = 0 ppm 

Maximum = 0 ppm 

Average = 0 ppm 

TWA = 0 ppm 

Minimum = 20.9% 

Maximum = 20.9% 

Average = 20.9% 

TWA = 20.9% 

Minimum = 0 ppm 

Maximum = 0 ppm 

Average = 0 ppm 

TWA = 0 ppm 

Minimum = 0 ppm 

Maximum = 0 ppm 

Average = 0 ppm 

TWA = 0 ppm 

ERDH0816 Intersection of 

Hall A, Hall B, 

Hall C, and Hall D 

4/26/19 8:18 am to 

8:37 am 

Minimum = 0 ppm 

Maximum = 0 ppm 

Average = 0 ppm 

TWA = 0 ppm 

Minimum = 20.9% 

Maximum = 20.9% 

Average = 20.9% 

TWA = 20.9% 

Minimum = 0 ppm 

Maximum = 0 ppm 

Average = 0 ppm 

TWA = 0 ppm 

Minimum = 0 ppm 

Maximum = 0 ppm 

Average = 0 ppm 

TWA = 0 ppm 

ERDH0816 Intersection of 

Hall A, Hall B, 

Hall C, and Hall D 

4/26/19 11:12 am 

to 12:58 pm 

Minimum = 0 ppm 

Maximum = 0 ppm 

Average = 0 ppm 

TWA = 0 ppm 

Minimum = 20.9% 

Maximum = 20.9% 

Average = 20.9% 

TWA = 20.9% 

Minimum = 0 ppm 

Maximum = 0 ppm 

Average = 0 ppm 

TWA = 0 ppm 

Minimum = 0 ppm 

Maximum = 0 ppm 

Average = 0 ppm 

TWA = 0 ppm 

Note: See school map at end of report for locations of the stationary monitors 

 

Instrument Information: 

Dräger X-am 2000 Four-way gas meter  

 Measuring Range: CH4 % LEL = 0 to 100; % O2 = 0 to 25; H2S = 0 to 200 ppm; CO = 0 to 2000 ppm 

 Measuring Accuracy (percent of the measured value): CH4 % LEL = < 5; O2 = < 1; H2S = < 2; CO = < 2 

 Data logger interval is 1 minute 

 

Key: 

ppm = parts per million is the number of units of mass of a contaminant per million units of total volume of air 

  



Oregon Occupational Safety and Health Division 
Consultation Services 

 
Firm Name:   Crestview Heights Elementary School LCSD  Report Number:  19-00899  Date:   04/25/2019  

 

        Page 5 

 

TABLE 3 

CARBON DIOXIDE, CARBON MONOXIDE, TEMPERATURE AND RELATIVE HUMIDITY 

Q-Trak Plus 

 

Serial Number Location Date and Time Carbon Dioxide Carbon Monoxide Temperature Humidity 

05071004 Common Areas 4/25/19 11:17 am to 

4/26/19 9:02 am 

Avg = 398 ppm 

Max = 643 ppm 

Min = 376 ppm 

Avg = 0.0 ppm 

Max = 0.6 ppm 

Min = 0.0 ppm 

Avg = 68.70F 

Max = 78.40F 

Min = 64.30F 

Avg = 43.8% 

Max = 50.2% 

Min = 30.4% 

Office 4/25/19 11:26 am 472 ppm 0.2 ppm 68.50F 41.7% 

Classroom 11 4/25/19 11:44 am 426 ppm 0.0 ppm 65.50F 49.2% 

Classroom 7 4/25/19 11: 50 am 433 ppm 0.0 ppm 67.50F 44.3% 

Classroom 23 4/25/19 11:57 am 439 ppm 0.0 ppm 67.70F 43.4% 

Classroom 17 4/25/19 12:21 pm 437 ppm 0.1 ppm 69.20F 42.5% 

Gymnasium 4/25/19 12:22 pm 431 ppm 0.2 ppm 69.30F 42.2% 

Outside 4/25/19 12:23 pm to 

1:03 pm 

406 ppm 0.1 - 0.4 ppm 66.60F 48.7% 

Gymnasium 4/25/19 1:05 pm 406 ppm 0.0 ppm 65.50F 48.7% 

Office 4/25/19 1:10 pm 379 ppm 0.0 ppm 74.40F 38.6% 

Classroom 11 4/25/19 1:15 pm 403 ppm 0.5 ppm 74.40F 34.8% 

Special Education Room Hall 

B 

4/25/19 1:20 pm 406 ppm 0.0 ppm 75.30F 34.6% 

Intersection of Hall A, Hall B, 

Hall C, and Hall D 

4/25/19 3:00 pm to 

4/26/19 9:02 am 

398 ppm 0.0 ppm 68.70F 43.8% 

05071004 Intersection of Hall A, Hall B, 

Hall C, and Hall D 

4/26/19 9:20 am to 

4/26/19 1:26 pm 

Avg = 390 ppm 

Max = 638 ppm 

Min = 382 ppm 

Avg = 0.1 ppm 

Max = 0.4 ppm 

Min = 0.0 ppm 

Avg = 68.50F 

Max = 69.50F 

Min = 68.00F 

Avg = 42.2% 

Max = 49.0% 

Min = 39.4% 

ASHRAE 62.1-2016 and ASHRAE 55-2013 700 ppm + 406 

ppm = 1106 ppm 

9.0 ppm 8-hr TWA 

(ASHRAE COI) 

68 – 750 F winter 

73 – 790 F summer 

20 – 65% 

Instrument Information 

Q-Trak Plus™ IAQ Monitor 

 Measuring Range: CO2 = 0-5000 ppm; CO = 0.0 – 500 ppm; Temperature = 32 – 1220F; Relative Humidity = 5 – 95% 

Measuring Accuracy: CO2 = + 3% of reading plus 50 ppm at 770F; Temperature = + 10F; Relative Humidity = + 3%: CO = + 3% of reading 

or 3 ppm whichever is greater.  
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TABLE 4 

SULFUR DIOXIDE (SO2) 

Dräger Pac® 7000 

 

Serial Number  Location  Date  and Time SO2   

ARHE3478 Common Areas 4/25/19 10:39 am to 4/26/19 12:52 pm Minimum = 0 ppm 

Maximum = 0 ppm 

Average = 0 ppm 

TWA = 0 ppm 

Office 4/25/19 11:26 am 

Classroom 11 4/25/19 11:44 am 

Classroom 7 4/25/19 11: 50 am 

Classroom 23 4/25/19 11:57 am 

Classroom 17 4/25/19 12:21 pm 

Gymnasium 4/25/19 12:26 pm 

Outside 4/25/19 12:23 pm to 1:03 pm 

Gymnasium 4/25/19 1:05 pm 

Office 4/25/19 1:10 pm 

Classroom 11 4/25/19 1:15 pm 

Special Education Room Hall B 4/25/19 1:20 pm 

Intersection of Hall A, Hall B, Hall C, and Hall D 4/25/19 3:00 pm – 4/26/19 12:52 pm 

ARHE3482 Room 11 4/25/19 10:39 am to 4/26/19 12:48 pm Minimum = 0 ppm 

Maximum = 0 ppm 

Average = 0 ppm 

TWA = 0 ppm 

Oregon OSHA PEL as an 8-hour time-weighted average 5.0 ppm 

Note: See school map at end of report for locations of the stationary monitors 

Instrument Information: 

Dräger Pac® 7000  

SO2 measuring range 0 ppm to 100 ppm 

Data logger interval is 1 minute  

Reproducibility: < + 0.2 ppm 

Key:  
ppm = parts per million is the number of units of mass of a contaminant per million units of total volume of air 
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TABLE 5 

VOLATILE ORGANIC COMPOUNDS (VOCs) 

MX6 IBRID MULTI GAS MONITOR 

PHOTO-IONIZATION DETECTOR (PID) SENSOR 

 

Pump Number Location Date and Time Volatile Organic Compounds 

61130 Common Areas 4/25/19 10:41 am to 2:14 pm Final TWA = 0.00 ppm 

Min STEL = 0.00 ppm 

Max STEL = 0.00 ppm 
Office 4/25/19 11:26 am 

Classroom 11 4/25/19 11:44 am 

Classroom 7 4/25/19 11: 50 am 

Classroom 23 4/25/19 11:57 am 

Classroom 17 4/25/19 12:21 pm 

Gymnasium 4/25/19 12:26 pm 

Outside 4/25/19 12:23 pm to 1:03 pm 

Gymnasium 4/25/19 1:05 pm 

Office 4/25/19 1:10 pm 

61130 Intersection of Hall A, Hall B, Hall C, and Hall D 4/25/19 2:17 pm to 4/26/19 to 12:50 pm Final TWA = 0.00 ppm 

Min STEL = 0.00 ppm 

Max STEL = 0.00 ppm 

Instrument Information 

MX6 IBRID Multi Gas Monitor 

 Data logging interval is 10 seconds 

Accuracy: Instrument was calibrated prior to use with a known volume of isobutylene gas. The output of PID sensors in fresh air can be 

influenced by the ambient temperature and humidity. Water vapor molecules can absorb photons of ultraviolet light without being ionized. 

The more humid the atmosphere the more the signal of the PID in fresh air can be “quenched” by the presence of water vapor molecules. 

Changes in humidity from one day to the next, or from one area to another can cause negative readings. 

Key: 
Final TWA = Final time-weighted average over the sample time 

Min STEL = Minimum detectable level over a 15-minute short-term exposure limit 

Max STEL = Maximum detectable level over a 15-minute short-term exposure limit 

ppm = parts per million is the number of units of mass of a contaminant per million units of total volume of air 
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TABLE 6 

FINE PARTICULATES 10 MICROMETER AND LESS 

DUST TRAK II 

 

Serial Number Location Date and Time Particles 

8532164006 Common Areas 4/25/19 11:21 am to 11:51 am Avg = 0.005 mg/m3 

Max = 0.011 mg/m3 

Min = 0.003 mg/m3 
Office 4/25/19 11:26 am 

Classroom 11 4/25/19 11:44 am 

Classroom 7 4/25/19 11: 50 am 

8532164006 Common Areas 4/25/19 11:52 am to 12:22 pm Avg = 0.007 mg/m3 

Max = 0.012 mg/m3 

Min = 0.004 mg/m3 
Classroom 17 4/25/19 12:21 pm 

Gymnasium 4/25/19 12:26 pm 

8532164006 Outdoors 4/25/19 12:23 pm to 1:03 pm Avg = 0.019 mg/m3 

Max = 0.030 mg/m3 

Min = 0.007 mg/m3 

8532164006 Common Areas 4/25/19 12:54 pm to 1:24 pm Avg = 0.006 mg/m3 

Max = 0.018 mg/m3 

Min = 0.000 mg/m3 
Gymnasium 4/25/19 1:05 pm 

Office 4/25/19 1:10 pm 

Classroom 11 4/25/19 1:15 pm 

Special Education Classroom Hall B 4/25/19 1:20 pm 

Classroom 2 4/25/19 1:23 pm 

8532164006 Common Areas 4/25/19 1:26 pm to 1:49 pm Avg = 0.010 mg/m3 

Max = 0.166 mg/m3 

Min = 0.000 mg/m3 
Classroom 6 4/25/19 1:26 pm 

Classroom 7 4/25/19 1:32 pm 

Classroom 23 4/25/19 1:37 pm 
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TABLE 6 - CONTINUED 

FINE PARTICULATES 10 MICROMETER AND LESS 

DUST TRAK II 

 

Serial Number Location Date and Time Particles 

8532164006   Intersection of Hall A, Hall B, Hall C, and Hall D 4/25/1 9 2:56 pm to 4/26/19 

12:47 pm 

Avg = 0.005 mg/m3 

Max = 0.009 mg/m3 

Min = 0.002 mg/m3 

ASHRAE 62.1-2016 (NAAQS/EPA) 0.15 mg/m3 (24 hrs) 

 

Instrument Information 

Dust Trak II 

Particle size range = 0.1 to 10 µm 

Particle Measuring Range = 0.001 to 150 mg/m3 

Accuracy: +0.1% of reading or 0.001 mg/m3, whichever is greater 

Data logger interval is 15 seconds  

 

Key: 

Avg = average level over sample period 

Max = maximum level detected over the sample period 

Min = minimum level detected over the sample period 

mg/m3= milligrams of a substance per cubic meter of air 
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TABLE 7 

NITROGEN DIOXIDE 

Dräger CMS 

 

Serial Number Location Sample Time Nitrogen Dioxide 

AREA-0102 Classroom 23 4/25/19 2:30 pm <0.5 ppm 

 Classroom 7 4/25/19 2:40 pm <0.5 ppm 

 Classroom 11 4/25/19 2:47 pm <0.5 ppm 

 Office 4/25/19 2:50 pm <0.5 ppm 

 Intersection of Hall A, Hall B, Hall C, Hall D 4/25/19 3:00 pm <0.5 ppm 

 Outdoors 4/25/19 12:44 pm <0.5 ppm 

Oregon OSHA PEL    5.0 ppm as a ceiling limit 

 

Instrument Information 

Dräger CMS 

 Measuring Range = 0.5 – 25 ppm 

 Accuracy: +10% of the measured value over the measurement range 

 

Key 

Ceiling limit – a limit that should never be exceeded during an 8-hour workday 

ppm = parts per million is the number of units of mass of a contaminant per million units of total volume of air 
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TABLE 8 

FORMALDEHYDE 

 

Sample Pump/Sample # Location Date and Time Formaldehyde 

68259/1 Classroom 23 4/25/19 11:02 am – 2:22 pm None detected 

68256/5 Classroom 23 4/25/19 2:23 pm – 4/26/19 12:48 pm 0.002 ppm 

22255/2 Classroom 7 4/25/19 11:07 am – 2:49 pm None detected 

22255/2 Classroom 7 4/25/19 2:49 pm – 4/26/19 12:44 pm None detected 

68252/4 Classroom 11 4/25/19 11:17 am – 2:44 pm None detected 

68252/7 Classroom 11 4/25/19 2:44 pm – 4/26/19 12:46 pm None detected 

22257/3 Office 4/25/19 11:23 am – 2:36 pm None detected 

22257/6 Office 4/25/19 2:36 pm – 4/26/19 12:52 pm None detected 

Oregon OSHA PEL as an 8-hour time-weighted average 0.75 ppm 

Oregon OSHA Action Level as an 8-hour time-weighted average 0.50 ppm 

Oregon OSHA STEL as a 15-minute average 2 ppm 

NIOSH REL 0.016 ppm 

2019 ACGIH TLV as an 8-hour time-weighted average 0.1 ppm 

 

Air monitoring was conducted using Gilian LFS-113 air sampling pumps. The pumps were calibrated using a Defender 520. The air sampling pumps 

were calibrated at 0.1 liters of air per minute attached to an SKC 226-119 tube. The samples were analyzed by an accredited lab using the NIOSH 

method 2532 lab edits. 

 

Key:  

ppm = parts per million is the number of units of mass of a contaminant per million units of total volume of air 
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TABLE 9 

DIESEL PARTICULATE MATTER 

 

Sample Pump and Sample # Location Date and Sample Time Diesel Particulate Matter 

57906/7 Classroom 23 4/25/19 11:02 am – 2:23 pm None detected 

57906/2 Classroom 23 4/25/19 2:23 pm – 4/26/19 12:48 pm 0.013 mg/m3 

55087/12 Classroom 7 4/25/19 11:07 am – 2:50 pm None detected 

55087/12 Classroom 7 4/25/19 2:50 pm – 4/26/19 12:43 pm None detected 

57904/5 Classroom 11 4/25/19 11:17 am – 2:43 pm None detected 

57904/3 Classroom 11 4/25/19 2:43 pm – 4/26/19 12:45 pm 0.01 mg/m3 

56070/8 Office 4/25/19 11:23 am – 2:36 pm None detected 

56070/6 Office 4/25/19 2:36 pm – 4/26/19 12:52 pm 0.009 mg/m3 

Oregon OSHA PEL  Not established 

MSHA PEL as an 8-hour time-weighted average 0.16 mg/m3 

2019 ACGIH TLV Not established 

NIOSH REL Not established 

 

Air monitoring was conducted using an SKC AirChek® 52 medium flow pump. The pump was pre and post calibrated using a TSI 4140 Calibrator. 

The air sampling pumps were calibrated at 2.5 liters of air per minute attached to a 37-mm quartz fiber filter. The samples were analyzed by an 

accredited lab using the NIOSH method 5040 lab edits. 

 

Key:  

mg/m3= milligrams of a substance per cubic meter of air 
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PHOTOGRAPHS 

 

              
 

Elementary School Boiler Stack Testing 4/26/19      Middle School/High School Boiler Stack Testing 4/26/19 
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Classroom 23:           Classroom 7: 
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Classroom 11:           Main Office:  
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Intersection of Hall A, Hall B, Hall C, and Hall D:   
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Intersection of Hall A,  

Hall B, Hall C, and Hall D 

Classroom 23 

Classroom 7 

Classroom 11 

Office 

Boiler 


