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Abstract

Purpose. Exposures to paper dust, classified as Particulates Not Otherwise Regulated
(PNOR), in an industrial setting can cause irritation to the eyes, skin, throat and upper
respiratory tract. An exposure assessment was conducted to evaluate the paper dust
exposures in the coupon manufacturing facility during a normal production working
period. Methods. Total and respirable personal dust sampling was performed according
to NIOSH 0500 and 0600 methods. Six total dust samples and seven respirable dust
samples were taken within the sampling areas where airborne paper dust was produced
to evaluate the Time Weighted Average (TWA) of the exposed employees. Results.
Results showed that the TWAs for total dust within the three sampling areas ranged
from 0.4% to 4.7% of the Occupational Safety and Health Administration (OSHA)
Permissible Exposure Limit (PEL) and 0.5% to 7.1% of the American Conference of
Governmental Industrial Hygienists (ACGIH) Threshold Limit Value (TLV), except
sample RD-4 in the Baler Room. TWAs for respirable dust within the Press Room and
Collation Area ranged from 0.8% to 0.9% of the OSHA PEL for all samples and 1.4% to
1.5% of the ACGIH TLV. Descriptive statistics showed the sample standard deviation
for both total and respirable dust to be below 1.0. The coefficient of variation for TWAs
of total dust in the Press Room was 32.7% while all other total dust and respirable dust
coefficient of variations for TWA ranged from 1.3% to 3.4%. Conclusion. Exposures to
paper dust ranged from 0.4% to 7.1% of either the OSHA PEL or ACGIH TLV with an

exception of sample RD-4 in the Baler Room which was 34% of the OSHA PEL and

vi



56.7% of the ACGIH TLV. Identical respirable dust data and variable total dust data in
the Press Room and Collation Area suggest that the dust being generated is of a larger
particle size and therefore affects the nose, throat, and upper lungs. The engineering
and administrative controls present appeared to be adequate based on the sampling
data. Respiratory Personal Protective Equipment (PPE) was not considered a
requirement but should be permitted if requested. Present workplace practices also

appeared adequate based on the sampling data.
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Chapter 1
Introduction

Inhalation is the most common route of exposure in an industrial setting (Jayjock,
Lynch, Nelson & American Industrial Hygiene Association, 2000). Evaluation of
exposures to airborne particulates, such as paper dust, is commonly done by
performing total and/or respirable dust sampling. High total and/or respirable dust
concentrations in the workplace can be an indicator of poor workplace hygiene and a
need to improve engineering controls. An absence of literature on exposure to paper
dust in a coupon manufacturing facility gives value to this exposure assessment.
Background

In the 470,000-square foot couponing manufacturing facility, workers were
exposed to paper dust daily. The areas that received the largest number of complaints
regarding paper dust exposure were the Press Room, Baler Room, and Collation Area.
The facility was producing coupons 24 hours a day with three working shifts.
Collaboration from the managers at the facility was solicited to perform the personal
sampling during the days and shifts that had the highest production.

A dust exposure assessment had been performed by a certified industrial
hygienist in 2008 for both the Press Room and the Baler Room. Descriptions of the
Press Room, Baler Room, and Collation Area are based on the observations of a

normal working shift.



Press Room

There were two large presses, Press #1 and Press #2, that were identical in
design and one small press, Press #3, in the Press Room. The printed paper was folded
and cut multiple times before being turned into a coupon. When the paper was cut,
paper dust was produced. Paper dust is defined as Particulates Not Otherwise
Regulated (PNOR) for sampling purposes. Around the press areas dust was visibly
present, with higher levels of visible dust accumulation on the upper levels of the
presses. Employees working the presses were generally not on the upper levels of the
presses while the presses were running. Ventilation in this area consisted of supply air
and return air vents. The two larger Air Handling Units (AHUs) each had been
programmed to supply an air flow rate of 42,000 cubic feet per minute (cfm). The
smaller AHU had been programmed to supply an air flow rate of 15,000 cfm.
Baler Room

The Baler Room contained paper balers and dust collection systems that used
duct conveyances to collect paper scraps and paper dust from multiple locations inside
the plant. Paper scraps were compressed and bound by wire in the large baler. Paper
scraps on the floor left from the baler were swept by an employee with a broom and
dustpan periodically. Three dust collectors operating in the Baler Room filtered out
paper dust into a total of seven collection bins underneath the dust collectors. Collection
bins were aluminum, 55-gallon drums that were lined with large bag liners. Drum bag
liners were emptied by an employee periodically, leaving visible dust in the air when
doing so. Employees wore National Institute for Occupational Safety and Health

(NIOSH) N95 Particulate Respirators by Moldex while changing the collection bins.



There was no direct duct work in the Baler room, just a large fan that was not active at
the time of the observation and the door leading outside was open often.
Collation Area

The Collation Area contained a series of conveyor systems and packing areas
that took printed coupons and prepared them for shipping via boxes and totes. Some
areas of the conveyor lines were covered to protect the employees from the machinery
and prevent airborne paper dust. On part-1 of the collators, there was a build-up paper
dust on the equipment. Employees reported concerns about the amount of dust
exposure on the collators, in the folding section, and the imprinting section. Employees
sometimes wore Disposable Nitrile Gloves (DNG) by ULINE while monitoring the
coupon conveyor line. Safety glasses were available if needed by employees. Four Air-
Rotation Units (ARUs) had been programmed to supply an air flow rate of 109,000 cfm
each to ventilate the Collation Area.

SGS Galson Laboratories was used to rent all sampling equipment and analyze
all sample media. Galson Laboratories has been accredited by the American Industrial
Hygiene Association — Laboratory Accreditation Programs, LLC (AIHA-LAP) for 37
years. The accredited programs include industrial hygiene, environmental lead, and
environmental microbiology. See Appendix C for laboratory reports and certification.

The purpose of the dust exposure assessment was to evaluate the paper dust
exposures in the couponing manufacturing facility during a normal production working

period.



Research Questions
The following research questions guided this assessment:
1) Does the TWA of employees exposed to total dust exceed the OSHA PEL
and/or the ACGIH TLV?
2) Does the TWA of employees exposed to respirable dust exceed the OSHA PEL
and/or the ACGIH TLV?
3) How do present paper dust exposure levels compare to the previous

assessment in the Press Area and Baler Room?



Chapter 2
Literature Review
Exposures to Paper Dust

Currently, there is a lack of scientific studies in occupational settings that are
exposed to paper dust daily. A cross-sectional study from 1976 to 1980 and 1981 to
1983 examined the concentration of paper dust in multiple areas of a soft tissue paper
mill to determine if soft paper tissue dust exposure caused respiratory issues or reduced
lung function. Three hundred and fifty-five individuals were classified as being exposed
to low (<1 milligram per cubic meter (mg/m?3)), moderate (1-5 mg/m?), or heavy (>5
mg/m3) levels of dust. Of those exposed, a questionnaire was completed assessing the
gender, smoking habits, years of employment, and respiratory symptoms. Results
showed that paper dust being produced was of larger particle size and therefore
affected the upper respiratory tract. Most symptoms reported were deposits in the nose
along with a dry, irritated throat and coughing with or without phlegm. Heavily exposed
employees reported symptoms more often than employees with low exposure
(Ericsson, Jarvholm & Norin, 1988).

A similar study compared 37 employees with exposure to paper dust in a
Swedish soft paper mill to 36 controls that were not exposed. The purpose was to
determine if exposure to paper dust increased the risk of rhinitis. A questionnaire was
given to all participating employees and all subjects were examined for weight, height,

lung and nasal function, nasal transit time via mucociliary clearance, and personal dust



exposure via personal dust sampling. Smoking habits and years of employment were
also assessed. With smoking being controlled for through statistical analysis, there was
an increase in nasal deposits and obstruction among those exposed to paper dust.
Symptoms were reported to also reduce the sense of smell. Results also showed that
exposure to paper dust with an average inhalable dust exposure of 3.9 mg/m? was not
linked with increased rates of rhinitis (Hellgren et al., 2001).
Paper Composition

Paper making has been around for well over a thousand years and today is used
worldwide for manufacturing purposes. The components of modern paper pulp are a-
cellulose, hemicellulose, lignin, extractives, minerals, and trace inorganic compounds.
The lignins serve as an adhesive to cement the wood fibers together. Extractives
include fats, alcohols, aromatic acids, alkaloids, and pigments. Paper pulp and fibers
primarily come from softwoods, hardwoods, straw, bamboo, and cotton. Other paper
additives are talc, titanium dioxide, alum (Al2(SOa4)3), rosin, clay, starch, dyes, and latex
(International Labour Office, n.d.).
Particulate Matter

According to ACGIH, patrticles can be categorized into Respirable Particulate
Mass (RPM), Thoracic Particulate Mass (TPM), and Inhalable Particulate Mass (IPM).
RPM is composed of particles 10 micrometers (um) or smaller in aerodynamic diameter
and have a 50% aerodynamic diameter cut-point, also known as average patrticle size,
of 4.0 um. Respirable particles are capable of traveling to and depositing in the non-
ciliated portion of the lower lungs where gas exchange takes place. TPM is composed

of particles 25 um or smaller in aerodynamic diameter and have a 50% aerodynamic



diameter cut-point of 10.0 um. Thoracic particles travel to past the larynx and deposit in
the upper lungs. IPM is composed of larger particles that have a 50% aerodynamic
diameter cut-point of 100 um. Inhalable particles enter in the nose and mouth (Plog &
Quinlan, 2012).

The cyclones used in respirable dust sampling create a vortex and inertial
separation that causes the larger particles to fall into the grit pot and selectively collect
particles that are in the respirable fraction. Total dust sampling collects particles that
vary in size and there is no clearly defined 50% aerodynamic diameter cut-point. Total
dust particles can deposit anywhere in the respiratory tract.

The size of the particles, among other properties, will determine the site of
deposition in the respiratory tract. The anatomy of the human respiratory tract contains
nasal passages, oral passages, pharynx, larynx, trachea-bronchial tree, and the
alveolar region. When inhaling through the nose, air passes through the hairs inside the
nasal cavity to the nasopharynx. Impaction and sedimentation prevent a portion of the
particles from going any further. Mucus produced inside the nasal cavity and pharynx
helps carry the trapped particles. Particles that accumulate in the non-ciliated parts of
the nasal cavity, including those in the nose hairs, are evacuated through sneezing,
blowing, and wiping the nose. In the trachea-bronchial tree, particles can be collected
via impact if the particle size is too large to travel the curves down the tree. Some
particles will deposit in the smaller airways and the smallest will do so via diffusion.
Many particles are cleared through the mucociliary escalator, others enter the
esophagus and travel out the gastrointestinal tract. At the alveolar region, gas exchange

occurs, and particles are cleared much slower due to lack of cilia and mucus. A portion



of the particles are captured by phagocytic cells and transported to the mucociliary
escalator while another portion enters the lymphatic system via breaking through the
wall of the alveoli. Yet another portion of the particles in this region will dissolve where
deposited (Lippmann, 1970).
PNOR

OSHA and The American Conference of Governmental Industrial Hygienists
(ACGIH) have exposure limits on PNOR for both total and respirable dust sampling. The
OSHA 8-hour PEL for total and respirable dust classified as PNOR is 15 mg/m?® and 5
mg/m? respectively. The ACGIH 8-hour TLV for total and respirable dust is 10 mg/m?3
and 3 mg/m? respectively. Exposures to paper dust, which is classified as PNOR or
nuisance dust, can result in irritation to the eyes, skin, and upper respiratory system.
The target organs that are associated with the symptoms are the eyes, skin, and
respiratory system. There are no standards set for the NIOSH Immediately Dangerous
to Life or Health (IDLH) concentration. The primary exposure route is inhalation in this
situation and the secondary route is contact with the skin. Recommended first aid for
respiratory symptoms is breathing fresh air and first aid for eye symptoms is to irrigate
immediately (National Institute for Occupational Safety and Health, 2007).
Ventilation

AHUs treat the air before it is supplied to building(s) through ventilation ducts.
Treatment of the air includes filtering, temperature control, and humidity control (AHU
Magazine, 2015). ARUs are designed to deliver conditioned air to areas by circulating
air at a low velocity. The ARUs retrieve return air from the vents located at the bottom of

the ARU using a fan system, the air is checked for the correct temperature before being



released near the ceiling. The ARUs used in the couponing manufacturing facility are
made by Johnson Air-Rotation System. Each of the ARUs by Johnson Air-System has
the capacity to heat up to 150,000 square feet and/or cool 125,000 square feet and is
unique because it does not require duct work (Johnson Air-Rotation, n.d.).
Dust Collectors

For air cleaning purposes, there are two primary types of cleaning devices: air
filters and dust collectors. A dust collector is designed to be able to handle substantially
higher loads than an air filter. Typically, the dust collector must have the ability to handle
100 to 200,000 times more dust than an air filter found in ventilation systems. Dry
materials, such as the paper dust, can be collected with dry dust collection equipment.
The collector can be unloaded into bags, covered drums, covered totes, pneumatic
conveyors, and screw conveyors. Dry dust collectors can also have discharge valves
which can be categorized as manual or continuous. Manual discharge valves include a
dust door, dust gate, and slide gate. Continuous valves include trickle valve, rotary lock,
and double dump valve (American Conference of Governmental Industrial Hygienists,

2004).



Chapter 3
Methods
Total & Respirable Dust in the Press Room

The purpose of doing total and respirable dust sampling was to measure the dust
exposure of employees in the press room during a normal working shift.

Sampling occurred on June 28, 2016. The ambient pressure was 762.8
millimeters of mercury (mm Hg). The ambient temperature was 23.1°C. The ambient
relative humidity was 52.5%. Sampling also occurred on June 29, 2016. The ambient
pressure was 762 mm Hg. The ambient temperature was 22.5°C. The ambient relative
humidity was 51.1%.

Figure 1 shows the front end of Press #2. The presses are where the printed
paper was folded and cut multiple times before being turned into a coupon. Paper dust
was produced during the paper cutting process. Figure 2 shows the front end side view
of Press #3. This press was the most recently added press and noticeably smaller in

size. Figure 3 shows the floor plan of the Press Room.
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Figure 2. The front end side view of Press #3.
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Figure 3. The floor plan for the Press Room.
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As shown in Figure 3, the sampling took place near printing presses in the Press
Room. Both Press #1 and Press #2 were identical in design while Press #3 was a
smaller press with a different design. Calibration began by using a National Institute of
Standards and Technology (NIST) Certified, Defender 510-M Primary Flow Meter
(Brandt Instruments Inc., Prairieville, LA) to calibrate five AirChek 52 Personal Sampling
Pumps (SKC Inc., PA). For total dust, the pumps were calibrated to the recommended
2.0 Liters per minute (Lpm). For respirable dust, Aluminum Cyclones (SGS Galson
Laboratories, East Syracuse, NY) were used and the flow rate was calibrated to the
recommended 2.5 Lpm.

Two Pre-Weighted (PW) Polyvinyl Chloride (PVC) 37 mm dia., 5 um pore size, 2-
piece cassette and filter sets (SGS Galson Laboratories, East Syracuse, NY) used for
total dust sampling were labeled TD-1 and TD-2. One field blank was labeled TD Blank
1. Three PW PVC 37 mm dia., 5 um pore size, 3-piece cassette and filter sets (SGS
Galson Laboratories, East Syracuse, NY) used for respirable dust sampling were
labeled RD-1, RD-2, and RD-3. One field blank was labeled RD Blank 1.

TD-1 and RD-2 were placed near Press #1.TD-2 and RD-1 were placed at Press

#2 (see Figure 1). RD-3 was placed at Press #3 (see Figure 2).

13



NIOSH sampling methods 0500 and 0600 were used for total and respirable dust
sampling (National Institute for Occupational Safety and Health, 1998). Ambient
temperature and relative humidity were measured in the sampling area using a 971
Temperature Humidity Meter (Fluke Corporation, Singapore). Employees were in the
sampling locations the entire shift and had the AirChek 52 Personal Sampling Pumps
on during their breaks from the area. After the sampling period ended, the sampling
times were recorded, sample media were stored properly, and a post-calibration was
performed on the AirChek 52 Personal Sampling Pumps using the Defender 510-M
Primary Flow Meter.

Total & Respirable Dust in the Baler Room

The purpose of doing total and respirable dust sampling was to measure the
amount of total and respirable dust exposure of employees during a normal work shift.

Sampling occurred on June 29, 2016. The ambient pressure was 762 mm Hg.
The ambient temperature was 25°C. The ambient relative humidity was 51.1%.

Figure 4 shows the Baler Room work area. This was where the paper waste was
formed into bales before it was sent off for recycling. Figure 5 shows Dust Collector #1.
This was one of three dust collector spots. Dust Collectors #1 and #2 had three
collection bins underneath, while Dust Collector #3 had one collection bin. Figure 6
shows the floor plan for sampling in the Baler Room. This figure illustrates the sampling

points, fan location, and dust collectors.
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Figure 4. The Baler Room work area.
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Figure 5. Dust Collector #1.
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Figure 6. The floor plan for sampling in the Baler Room.
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As shown in Figure 4, the Baler Room is an area that holds paper scraps. As
shown in Figure 5, collection bins under the dust collectors were emptied during the
sampling period. Calibration began by using a NIST Certified, Defender 510-M Primary
Flow Meter to calibrate two AirChek 52 Personal Sampling Pumps. For total dust, the
pump was calibrated to the recommended 2.0 Lpm. For respirable dust, an Aluminum
Cyclone was used and the flow rate was calibrated to the recommended 2.5 Lpm.

One PW PVC 37 mm dia., 5 um pore size, 2-piece cassette and filter set used for
total dust sampling was labeled TD-3 and one field blank was labeled TD Blank 2. One
PW PVC 37 mm dia., 5 pm pore size, 3-piece cassette and filter set used for respirable
dust sampling was labeled RD-4 and one field blank was labeled RD Blank 2.

TD-3 was placed at Dust Collector #1 and RD-4 was placed at Dust Collectors #2
and #3 (see Figure 6).

Ambient temperature and relative humidity were measured in the sampling area
using a 971 Temperature Humidity Meter. Employees had the AirChek 52 Personal
Sampling Pumps on during their entire working shift and during their breaks from the
area. Two collection bins were emptied from Dust Collector #1, one bin was emptied
from Dust Collector #2, and one bin was emptied from Dust Collector #3. After the
sampling period ended, the sampling times were recorded, sample media were stored
properly, and post-calibration was performed on the AirChek 52 Personal Sampling

Pumps using the Defender 510-M Primary Flow Meter.
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Total & Respirable Dust in the Collation Area

The purpose of doing total and respirable dust sampling was to measure the
amount of total and respirable dust exposure of employees in the Collation Area during
a normal working shift.

Sampling occurred on July 27, 2016. The ambient pressure was 763.5 mm Hg.
The ambient temperature was 22.6°C. The ambient relative humidity was 55.9%.

Figure 7 shows a folding section of the Collation Area. The folding section was
where the coupons were folded with the assistance of machines. Complaints of airborne
dust in this section occurred often. Figure 8 shows an imprinting section in the Collation
Area. The imprinting section was where the coupon packets were imprinted on and
fanned to prevent them from sticking together. Complaints of airborne dust occurred
often during the fanning of the coupons. Figure 9 shows part-1 of a collator. This part of
the collator prepared the coupons down the conveyor system. Complaints of airborne
dust occurred in this part of the collator. Figure 10 shows part-2 of a collator. This part of
the collator placed coupons in postal totes and prepared them to be shipped. Figure 11
shows the floor plan of the Collation Area. This floor plan illustrates the sampling points

and ventilation design.
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Figure 8. An imprinting section of the Collation Area.
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Figure 9. Part-1 of a collator.

Figure 10. Part-2 of a collator.
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North

*- Total Dust u Respirable Dust ARU | _ ajr-Rotation Unit (supply 109,000 cfm)

Figure 11. The floor plan of the Collation Area.

As shown in Figures 7-10, there are multiple sections of the Collation Area that
required employees to perform different tasks. Calibration began using a NIST Certified,
DryCal DCL-M Primary Flow Meter (Bios International Corporation, Butler, NJ) to

calibrate six GilAir3 Personal Air Samplers (Sensidyne Inc., Clearwater, FL).
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For total dust, the pumps were calibrated to the recommended 2.0 Lpm. For respirable
dust, Aluminum Cyclones were used and the flow rate was calibrated to the
recommended 2.5 Lpm.

Three PW PVC 37 mm dia., 5 um pore size, 2-piece, close-faced cassette and
filter sets (SGS Galson Laboratories, East Syracuse, NY) used for total dust sampling
were labeled TD-1, TD-2, and TD-3. Two field blanks were labeled TD Blank 1 and TD
Blank 2. Three PW PVC 37 mm dia., 5 um pore size, 3-piece cassette and filter sets
used for respirable dust sampling were labeled RD-1, RD-2, and RD-3. Two field blanks
were labeled RD Blank 1 and RD Blank 2.

TD-1 was placed at Collator #4, TD-2 was placed at the folding section (see
Figure 7), and TD-3 was placed at Collator #10. RD-1 was placed at Collator #1, RD-2
was placed at Collator #7, and RD-3 was placed at the imprinting section (see Figure 8).

Ambient temperature and relative humidity were measured in the sampling area
using a 971 Temperature Humidity Meter. Employees were in the sampling locations
the entire shift and had the GilAir3 Personal Air Samplers on during their breaks from
the area. After the sampling period ended, the sampling times were recorded, sample
media were stored properly, and post-calibration was performed on the GilAir3 Personal

Air Samplers using the DryCal DCL-M Primary Flow Meter.
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Chapter 4
Results
Press Room
Results in Table 1 present total dust - PNOR in the Press Room. Table 2 presents respirable dust - PNOR in the

Press Room. Table 3 presents the past and present total dust comparison in the Press Room.

Table 1. Total Dust - PNOR in the Press Room

Pre- Post- Sample Sample Sample . OSHA 8-hr % of ACGIH 8-hr % of
Sampling Sampling . TWA
Sample # Time Volume Conc. PEL Exposure TLV Exposure
Flow Rate Flow Rate (min) L (mg/md) (mg/m?) (mg/m?) Limit2 (mg/m?) Limit2
mg/m mg/m imi mg/m imi
(Lpm)  (Lpm) 9 J 9
TD-1 2.02 2.02 499 1008 0.075 0.075 15 0.5% 10 0.7%
TD-2 2.03 1.99 486 977 0.12 0.12 15 0.8% 10 1.2%

Note: See Methods for the designated area of each sample.

rwa = (1/ total time) * (conc,*time; + conc,*time, + .... + conc,*time,)
294 of Exposure Limit = (1 - (] 8-hr OSHA PEL or ACGIH TLV - TWA| / 8-hr OSHA PEL or ACGIH TLV)) x 100
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Table 2. Respirable Dust - PNOR in the Press Room

Pre- POS  gample Sample Sample . OSHA 8-hr %of  ACGIHS8hr  %of
Sampling Sampling . TWA
Sample # Time Volume Conc. 3 PEL Exposure TLV Exposure
Flow Rate Flow Rate (min) L (mg/m? (mg/m~) (mg/m?) Limit2 (mg/m?) Limit2
imi imi
(Lpm)  (Lpm) g J J
RD-1 2.52 2.47 444 1110 0.045 0.045 5 0.9% 3 1.5%
RD-2 2.51 2.42 449 1109 0.045 0.045 5 0.9% 3 1.5%
RD-3 2.51 2.44 458 1136 0.044 0.044 5 0.9% 3 1.5%

Note: See Methods for the designated area of each sample.
Lrwa = (1 / total time) * (conc,*time; + conc,*time, + .... + conc,*time,)

29 of Exposure Limit = (1 - (| 8-hr OSHA PEL or ACGIH TLV - TWA| / 8-hr OSHA PEL or ACGIH TLV)) x 100

Table 3. Past and Present Total Dust Comparison in Press Room

Sample Time Sample Sample Conc. TWA?!
Sample # ; Volume 3 3
(min) L (mg/m~) (mg/m?)
Average of 493 993 0.098 0.098
TD-1&TD-23 ' '
080313-01° 590 1246 0.16 0.16
% Difference? 16.4% 20.3% 38.8% 38.8%

rwa = (1 / total time) * (conc,*time, + conc,*time, + .... + conc,*time,)
24, Difference = (JAvg. of Present Samples - Past Sample| / Past Sample) x 100
31D-1&TD-2 were sampled June 28, 2016; 080313-01 w as sampled March 13, 2008
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Baler Room

Results in Table 4 present total dust - PNOR in the Baler Room. Table 5 presents respirable dust - PNOR in the

Baler Room. Table 6 presents the past and present total dust comparison in the Baler Room.

Table 4. Total Dust - PNOR in the Baler Room

Pre- Post-

Samblina  Sambplin Sample Sample Sample TWAL OSHA 8-hr % of ACGIH 8-hr % of
Sample # | piing | piing Time Volume Conc. 3 PEL Exposure TLV Exposure
Flow Rate Flow Rate iy () mgim®) M9 mgim? Limit? (mg/m%  Limit?
(Lpm) (Lpm)
TD-3 2.05 2.05 470 964 0.71 0.71 15 4.7% 10 7.1%
rwa = (1/ total time) * (conc,*time; + conc,*time, + .... + conc,*time,)
205 of Exposure Limit = (1 - (] 8-hr OSHA PEL or ACGIH TLV - TWA| / 8-hr OSHA PEL or ACGIH TLV)) x 100
Table 5. Respirable Dust - PNOR in the Baler Room
Sa:el_in Safnoslti-n Sample Sample Sample i  OSHA&hr % of ACGIH 8-hr % of
Sample # piing piing Time Volume Conc. 3 PEL Exposure TLV Exposure
Flow Rate Flow Rate iy "y mgimy MIM) hamd) Limit? (mg/m?) Limit?
(Lpm) (Lpm)
RD-4° 2.51 2.48 12 30 1.7 1.7 5 34.0% 3 56.7%
rwa = (1 / total time) * (conc,*time; + conc,*time, + .... + conc,*time,)

296 of Exposure Limit = (1 - (| 8-hr OSHA PEL or ACGIH TLV - TWA| / 8-hr OSHA PEL or ACGIH TLV)) x 100
3RD-4 experienced pump failure. See Discussion for details.
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Collation Area

Results in Table 7 present total dust - PNOR in the Collation Area. Table 8 presents respirable dust - PNOR in the

Collation Area.

Table 6. Past and Present Total Dust Comparison in Bailer Room

Sample Time Sample Sample Conc. TWA?!
Sample # . Volume 3 3
(min) L (mg/m*) (mg/m*~)
TD-3® 470 964 0.71 0.71
080222-01° 542 1103 0.16 0.16
% Difference? 13.3% 12.6% 343.8% 343.8%

rwa = (1/ total time) * (conc,*time; + conc,*ime, + .... + conc,*time,)

294 Difference = (JPresent Samples - Past Sample| / Past Sample) x 100
$ID3was sampled June 29, 2016; 080222-01 w as sampled February 22, 2008
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Table 7. Total Dust - PNOR in the Collation Area

< Prel'. < Poslt.' sample Sample Sample .,  OSHA&hr %of  ACGIH8hr  %of
Sample # ampling - sampiing ;6 yolume  Conc. PEL Exposure TLV Exposure
Flow Rate Flow Rate : 3 (mg/m?) 3 o 3 P
(Lpm) (Lpm) (min) L) (mg/m~) (mg/m~) Limit (mg/m~) Limit
TD-1 2.02 1.98 460 920 0.054 0.054 15 0.4% 10 0.5%
TD-23 2.03 1.93 444 879 0.057 0.057 15 0.4% 10 0.6%
TD-3* 2.02 1.69 447 831 0.057 0.057 15 0.4% 10 0.6%
Note: See Methods for the designated area of each sample.
rwa = (1/ total time) * (conc,*time; + conc,*time, + .... + conc,*time,)
29 of Exposure Limit = (1 - (| 8-hr OSHA PEL or ACGIH TLV - TWA| / 8-hr OSHA PEL or ACGIH TLV)) x 100
D2 experienced pump failure and w as promptly reset to resume sampling. See Discussion for details.
“1D-3 appeared to restart itself sometime during the end of the sampling period. See Discussion for details.
Table 8. Respirable Dust - PNOR in the Collation Area
Pre- Post- Sample Sample Sample . OSHA g-hr % of ACGIH 8-hr % of
Sampling Sampling . TWA
Sample # Time Volume Conc. 3 PEL Exposure TLV Exposure
Flow Rate Flow Rate : 3 (mg/m?) 3 L2 3 Fnit2
(Lpm) (Lpm) (min) ()} (mg/m~) (mg/m~) Limit (mg/m”~) Limit
RD-1 2.51 2.66 458 1186 0.042 0.042 5 0.8% 3 1.4%
RD-2 2.50 2.42 451 1109 0.045 0.045 5 0.9% 3 1.5%
RD-3 2.50 2.41 458 1127 0.044 0.044 5 0.9% 3 1.5%
Note: See Methods for the designated area of each sample.

rwa = (1/ total time) * (conc,*time; + conc,*time, + .... + conc,*time,)

296 of Exposure Limit = (1 - (| 8-hr OSHA PEL or ACGIH TLV - TWA| / 8-hr OSHA PEL or ACGIH TLV)) x 100
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Descriptive Statistics

From the Press Room and the Collation Area, Table 9 presents the descriptive

statistics for the TWA in the Press Room. Table 10 presents the descriptive statistics for

the TWA in the Collation Area.

Table 9. Descriptive Statistics for TWA in the Press Room

Sampling . Sample mean Sample standard deviation® Coefficient of
Sample size 3 3 L
procedure (mg/m~) (mg/m~) variation
Total dust 2 0.098 0.032 32.7%
Respirable dust 3 0.045 0.00058 1.3%

1Sample standard deviation (mg/m°) = \ [ (Sample, - Sample mean)? |/ (Sample size - 1)

2 Coefficient of variation = (Sample standard deviation (mg/m®) / Sample mean (mg/nr°))

Table 10. Descriptive Statistics for TWA in the Collation Area

Sampling . Sample mean Sample standard deviation® Coefficient of
Sample size 3 3 o
procedure (mg/m~) (mg/m?) variation
Total dust 3 0.056 0.0017 3.0%
Respirable dust 3 0.044 0.0015 3.4%

lSample standard deviation (mg/m®) = v [ > (Sample, - Sample mean)? ]/ (Sample size - 1)

2 Coefficient of variation = (Sample standard deviation (mg/m®) / Sample mean (mg/m?))
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Chapter 5
Discussion
The following research questions were used to guide the process of completing a
successful dust exposure assessment in the couponing manufacturing facility.
1) Does the TWA of employees exposed to total dust exceed the OSHA PEL
and/or the ACGIH TLV?
2) Does the TWA of employees exposed to respirable dust exceed the OSHA PEL
and/or the ACGIH TLV?
3) How do present paper dust exposure levels compare to the previous
assessment in the Press Area and Baler Room?
Research Question One
There was a total of six total dust samples. All sampling blanks for total dust
sampling were below the level of quantitation. See Appendix C for details.
Press Room. Table 1 shows the percent of exposure limit for total dust to be 0.5
to 0.8% of the OSHA PEL and 0.7% to 1.2% of the ACGIH TLV.
There were no known or observed systematic errors that occurred. No known or

observed gross errors occurred.
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Baler Room. Table 4 shows the percent of exposure limit for total dust to be
4.7% of the OSHA PEL and 7.1% of the ACGIH TLV.

There were no known or observed systematic errors that occurred. No known or
observed gross errors occurred.

Collation Area. Table 7 shows the percent of exposure limit for all samples to be
exactly 0.4% of the OSHA PEL and range from 0.5% to 0.6%% of the ACGIH TLV.

A known systematic error occurred when the pump with sample TD-2 failed
approximately four hours into sampling as noticed by the employee. There was no likely
or known cause for the sampling pump failure. | promptly reset the sampling pump and
sampling resumed within 20 minutes. The pump for sample TD-3 also appeared to reset
itself during the sampling period even though it was working the whole shift. For TD-3,
the 447-minute work shift was used for sampling calculations. The cause of the
sampling pump restarting itself was unknown. No known or observed gross errors
occurred.

Research Question Two

There was a total of seven respirable dust samples. All sampling blanks for
respirable dust sampling were below the limit of quantitation. See Appendix C for
details.

Press Room. Table 2 shows the percent of exposure limit for all samples to be
exactly 0.9% of the OSHA PEL and 1.5% of the ACGIH TLV.

There were no known or observed systematic errors that occurred. No known or

observed gross errors occurred.
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Baler Room. Table 5 the percent of exposure limit to be 34.0% of the OSHA
PEL and 56.7% of the ACGIH TLV. Sample RD-4 likely had a higher percent of the
exposure limit due to the systematic error explained in the following paragraph.

A systematic error occurred because there was a pump failure for sample RD-4
during the shift. The cause of the failure was unknown and the actual sampling time was
unknown so the 12-minute sampling time recorded by the pump was used due to this
error. The pump was likely running longer than 12-minutes but there was no way to
determine how many times the sampling pump had reset itself. No known or observed
gross errors occurred.

Collation Area. Table 8 shows the percent of exposure limit ranged from 0.8% to
0.9% of the OSHA PEL and 1.4% to 1.5% of the ACGIH TLV.

There were no known or observed systematic errors that occurred. No known or
observed gross errors occurred.

Research Question Three

Press Room. Table 3 shows the percent difference, which is the comparison
between the two experimental values, of total dust in 2008 yielded a TWA that was
38.8% higher than the average of the total dust samples done in this exposure
assessment.

Baler Room. Table 6 shows the percent difference of the total dust sample from
this exposure assessment yielded a TWA that was 343.8% higher than the sample done

in 2008. The more than 3-fold difference could have been due to the dust collector bins
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being a quarter of the way full, causing dust to disperse in the air because the workers
were working to get the task done as soon as possible. Wear and tear on the equipment
over eight years could have also contributed to the difference in sampling results.
Descriptive Statistics

Tables 9 and 10 show that the sample standard deviation for both total dust and
respirable dust is well under 1.0, indicating an extremely small variation among the
samples. The coefficient of variation indicates the spread of the sample results, with the
largest coefficient of variation at 32.7%. The other three coefficient of variations shown
in the Tables 9 and 10 range from 1.3% to 3.4%. The small percentage indicates a very
small spread of sample results. As a rule of thumb, the smaller the standard deviation
and coefficient of variation, the greater the precision.
Limitations

Limited financial resources and time lead to a small sample size. The small
sample size included six total dust samples and seven respirable dust samples. Having
a small sample size lead to having statistics that were insufficient to be representative of
the sample population. Another limitation would be the literature of paper dust exposure

in facilities that create coupons or that have similar processes.
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Chapter 6
Conclusion

Exposures to paper dust ranged from 0.4% to 7.1% of either the OSHA PEL or
ACGIH TLV with an exception of sample RD-4 in the Baler Room which was 34% of the
OSHA PEL and 56.7% of the ACGIH TLV. The exposure to paper dust was not over the
exposure limit and was low based on the data. The respirable dust samples from the
Press Room and Collation Area ranged from 0.8% to 0.9% of the OSHA PEL and 1.4%
to 1.5% of the ACGIH TLV. Identical respirable dust data and variable total dust data in
the Press Room and Collation Area suggest that the dust being generated is of a larger
particle size and therefore affects the nose, throat, and upper lungs. The engineering
and administrative controls present at the time appeared to be adequate based on the
sampling data. Respiratory Personal Protective Equipment (PPE) was not required but
should be permitted if employees choose to wear it. Employees were educated on the
results of the assessment and how it affects them. Present workplace hygiene
practices, which included vacuuming, sweeping, maintaining a clutter-free work area,
and performing maintenance on working equipment appeared adequate based on the
sampling data.
Future Research

Increasing the sample size large enough to be representative of the sample
population working at the facility would be better for statistical significance. Performing

an exposure assessment in other couponing facilities or facilities with similar exposures
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and processes would be beneficial for contributing to the general body of literature.
Long-term cross-sectional studies, like those mentioned in the literature review, would
be great to assess and evaluate the long-term health effects of workers exposed to

paper dust frequently.
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Appendix A: Equipment List

Cassette and Filter sets, PW PVC 37 mm dia., 5 pm pore size, 2-piece
SGS Galson Laboratories

6601 Kirkville Road,

East Syracuse, NY 1305, USA

Quantity — 10

Cassette and Filter sets, PW PVC 37 mm dia., 5 pm pore size, 3-piece
SGS Galson Laboratories

6601 Kirkville Road,

East Syracuse, NY 1305, USA

Quantity — 10

Cyclones, Aluminum

SGS Galson Laboratories
6601 Kirkville Road,

East Syracuse, NY 1305, USA
Quantity — 6

Personal Air Sampler

Sensidyne, Inc.

16333 Bay Vista Drive

Clearwater, FL 33760, USA

Model — GilAir3

Serial No. — 20160503020, 20160601001, 2016061002, 20160601004, 20160601005,
2016061008

Quantity — 6

Personal Sampling Pumps

SKC, Inc.

863 Valley View Road,

Eighty Four, PA 15330, USA

Model — AirChek 52

Model No. — 224-52

Serial No. — 849303, 632499, 787492, 876116, 787107, 815590, 784883
Quantity — 7

Primary Flow Meter

Bios International Corporation, Mesa Laboratories Certified
10 Park Place,

Butler, NJ 07405, USA

Model — DCL-M

Serial No. — 106996

Cert. No. — 82436
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Primary Flow Meter

Brandt Instruments, Inc., Mesa Laboratories Certified
18568 Oak Grove Pkwy,

Prairieville, LA 70768, USA

Model — Defender 510-M

Serial No. — 119362

Cert. No. - 97898

Temperature Humidity Meter
Fluke Corporation

Fluke South East Asia Pte Ltd
1 Clementi Loop, #06-02/03/04
Singapore 129808

Model — 971

Tubing

Saint-Gobain Performance Plastics Corporation
2664 Gilchrist Road,

Akron, OH 44305, USA

Model — Tygon S3 E-3603
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Appendix B: IRB Approval

l | SF RESEARCILINLEGRLLIY AND COMPLLANCE
lastitnticoa] Beview [erds, PO Mo, 0000 [ ael
TAHCT Brizer B Diameme Biedl, 203G 0 Dampa, oL 21040

LIHIVERSLLY QF WL i e RSl Eeye ]
EOUTH ELOBIDA

MNovember 28, 2016

Danny Fink
Environmental and Occupational Health
Tampa, FL. 33612

RE: Not Human Subjects Research Determination
IRE#: Pro00028564

Title: An Exposure Assessment and Characterization of Paper Dust in a Coupon Mannfactomng
Facility

Dear Mr. Fink:

The Institutional Beview Board (IRE) has reviewed your application and determined the
activities do not meet the definition of human subjects research. Therefore, this project is not

under the purview of the USF IRE and appreval is net required. If the scope of your project
changes in the fithure, please contact the IRB for further mudance.

All research activities, regardless of the level of IRB oversight, mmst be conducted in 3 manner
that 15 comsistent with the ethical primciples of your profession. Please note that there may be
requirements under the HIPAA Provacy Eule that apply to the information/data you will utilize.
For further information, please contact 2 HIPAA Program administrator at 813-974-5638.

We appreciate your dedication to the ethical conduct of research at the University of Scuth
Flonda If you have any questions regarding this matter, please call 813-974-3638.

Sincerely,

-
-

e =TT
a"l'. /‘4‘_-:_ «:J’.
4’94&’. P A

Ernisten Salomon, Ph D)., Vice Chairperson
USF Institutional Review Board
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Appendix C: Laboratory Documents

The following documents have been edited to remove employer information.
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Qﬂ/hnﬁinw Accreditatien

/ Programs, LLG

ATHA Laboratory Accreditation Programs, LL.C
acknowlodzes that

SGS Galson Laboratories, Inc.

6601 Eirkwille Road, East Syracuse, NY 13057
Laboratory ID: 100324
dlome with a1l premises from which key activities are performed, as listed sbove, has folfilled the requirements of the ATHA Laboratory Accreditation
Proprams (ATHA-TAPF), LLC acoeditation to the ISOVIEC 170252005 internationa] standard (emeral Requirements for the Competence qf Tening
and Califrration Laboraiories in the foll oaing:

LABORATORY ACCREDITATION PROGRANMS

INDUSTRIAL HYCIENE Acceditation Expires: October 1, 2014
ENVIRONMENTAL LEAD Acceditation Expires: October 1, 2014
ENVIRONMENTAL MICREOBIOLOZCY Acceditation Expires: October 1, 2014
FOOD Aroeditation Expires:
UNIQUE SCOFPES Acceditation Expires:

Specific Field(s) of Testing (FoT ) Method(s) within each Acoeditation Program for which the above named laboratory maintsins sccredifation is
outlined on the attached Scope of Acoreditation. Combinuved acoreditstion is confingent upon successful on-poing complisnce with ISOIEC
1702520605 and ATHA-T AP T.T.C requirements. Thic certificate is not valid without the attached Scope of Accredifation. Please review the ATHA-
LAP, LI.C website (paw.gihasccreditedlabes opz) for the most current Scop.

Aernld R ALl 0t & Ghotsn

|'.'
Gerald Schuls, CIH Charyd O. Morton
Chairperzon, Analytical Accreditation Board Managing Director, ATHA Laboratory Acoreditation Programs, LLC

Revisiom 14: 03262014 Date Issued: 04242016




_SGS| GALSON

July 11, 2016
ATHA-TAP #100324
Enclosed are the analytical results for the samples recefved by our labomatory on July 01, 2016. Al

test resulis meet the quality control requirements of ATHA-LAP and NELAC unless otherwise stated in this
report. All samples on the chain of mustody were received in good condition unless otherwise noted.

Results in this report are based on the sampling data provided by the client and refer only to the samples
as they were received at the laboratory. Unless otherwise requested, all samples will be discarded 14 days
from the daie of this report, with the exception of I0Ms, which will be cleaned and disposed of after
seven calendar days.

Current 5S¢ of Accreditation can be viewed at www.galsonlabs.com in the accreditations section under
the "about Galson™ tab.

Please mntact_ if you would like awy additional information regarding
this report. Thank you for nsing SGS Galeon Lahoratories.

Sincerely,

5GE Galson Laboratories
,;\»7/4& 4*4:‘“‘5

Lisa Swah

Laboratory Director

Enclosure(s)

Galson Laboratories, Inc. is now a part of S5, the world's leading inspection, verification, testing. and
certification company. As part of our transition to 5G5, you will begin to see some formatting changes
with reporis that will improve the presentation of data and allow for the transition io the new logo.
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S' S LABCRATORY AHALY3IIS EEFORT
£601 Firkwille Road _
East Syracuse, NI 12037
ZE—JOH-1& — Z2G5-JUN-16 Dat= Analysed = 02-JOL-18

{218} 432-52zZ7 Date Zamplsd
FEX- {315) 437-0571 Date Rmceived
wwWw.galsonlab=.com

Bezpirable Dnst

Air Vol Total Conc
Sample ID Lab ID liter mg =g/m3
RD1 L379249-4 1114 <0050 <0.045
RDZ L3749249-1D 11225 <0._050 <0.045
RD2 1L374249-11 114% <0_050 =0.044
RD= L379249-12 20 <0050 =1.7T
ED ELANE 1 L379249-12 HA <0._050 HA
ED BLANE 2 1374249-14 HA <0_050 HA

COMMENT3 : Plea=e =ee attached lab footnote report for any applicable footnotes.

Level of guantitation: 0.030 mg Submitted by: DB

Analytical Method : mod. HIOSH 0600:; Gravimetric Approved by : ERK

0O3ER PEL : FHORE & mg/md (IWR] Date : l1-JUL-1& HY3 DDH 4 - 1le2a

Collection Media : BWC PR 27mm Supervi=or: ERE Qc by: IJE

« —Le=ss Than =g -Milligrams= md -Cobic M=tars kg -Kilcgrams H& -Hot Applicable HD -Hot Detected
> —Greater Than uy -Microgram= 1 ~Liters H3 -Hot Specifi=d ppm -FParts per Million
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S' is IAECRATORY ANRIYIIE BECORT
£601 Firkwille Boad _

East Syracu=e, NI 12037

{31LE) 43Z-5227 Date Jampled : ZE-JOMH-1& - ZG-J0M-14 Date Analysed : 02-JOL-16
FARX: {315) 437-0&571 Date HAemceived : 0L-JOL-1E
www.galsonlabs. com
Total Dust
Air Vol Total Conc
Sarple ID Lakb ID lit=r meg =g /md
TD 1 L37482459-15 rl=:} a.07s5 0.075
Th Z L3T824%9-20 a72 a.12 0.12
TD 2 L378245-21 Q40 .67 0.71
TD BELANE 1 L3T8Z2459-22 HA <0080 HA
TD BELANE 2 L3T8245-22 HA <0080 HA

COMMENTS : Please === attached labk footnote report for any applicable footnotes.

Level of gquantitation: 0.030 =g Submitted by: DICE

Anzlytical Method : mod. HIO3H 0500:; Gravimetric Approved by - KHRE

O3E& PEL : FHOR 15 mg/m2 (THA) Date : l1-JUL-16 HYS DDH # - 11626

Collection Media : BVC PH 27mm Supervrisor: ERE Qc by: ITJB

< =Less Than g -Milligrams= md —Cobic Mete=rs kg -Hilograms H& -Hot Zpplicable HD -Hot Detected
» —Ereater Than ugy -Micrograms= 1 —-Liters H3 -Hot Specified ppm —-Farts per Milliom

Fage 5of 11 Report Reference:1 Generated: 11-JUL-16 16:38



. S@S‘ GALSON

#4201 Kizkville Bocad
Eaxt Syrscuss, WY 13057 Dabtm Sexpled - ZE-JUN-18 - 13-T0H-18

§315) &32=5227

Takn Recadved: O1--JUC~18

TAX: |[315] 437-0Z501 Daks Anslyzsc: O3-JUL~18 - CI-IIL-1E
WWH.galAznleka . com

f =Lunm Than

3 =Graskar

Thiz docummnt la imsosd by the Coopasry iza 1 Conditicne of Service accaesible sk hitp:/ fwed.age.confan/Tarme-and-Conditicne anpx.
Abtembicn ia cdrawn to bhe lioltatiom of lisbility, indesnificaticn and jurimdictics ixsoma defined thecsin.

Fory niolder of this docuzsnk ia acdviesd bhet information conbalinss becein ceflecta thw Compeany”a findinge sk BEhae tios of fbka intacrentlon only
azd wWwikthin tha limits of Clisnt'a ingbzuckices, LT any. The Corpany's mole seaponaibilllity dim to ita Clisnk snd thias docomenk doaa nob axconessbs
parkinma bz A transach frco mxaccizing mll thalr cignbka snd chligatiana undar the tranasckbicn cocomsanba. Ry unacthocized sliscatiom,

ar falmificaticn of bhe contant o oapg cf thim iz wnlawful mnd cffsandeace ey ba prosscobed BEo the folleaxt axbent of boe dew.

Unlaxa cktharwias nobsd balow, all qoeliby =
did nok izpact repoctsd seaclia.

nirol caralba sxscclatsd wikh Bhe sacplsas wese within ssxbaSlished cootral limiba or

Hobs: The Iincicge cecorded within thias seport wecs deoawn fzom analyeis of Bhe aacpls |x) proviced o the lebozatcoy by the Clisnt oo & thizd
party scking at Lhe Clienk™a cirscbiom]). The labcrcabary dosa not have Sonkzzol cvers e sesgling prooses. The fincings SecAin ccnatitabs oo
wWarcanky of tha macplsn” cepreasntativeaneas cof any macpled snvircoment snd abrcictly celabs bz the aasples sx bBhay wecs preazankesd ico the leboosbooy.

Unroanded reaulis ace cEsried throogn bhe celoelatione bheb ypleald the finel ssaclit amd the figal resolt im souncess to bhe nusher of
mignificant flgurar appropriats to the sccuracy of the senelytical osathod. Flesas nobs thet ceavlis appessing in the colosna preceascing
the finml reaulit colozn sy haves Desn and Lk if carcisd bhrough the calculsbicna, may mob yisle an icdenticel final
caralk bz bha cos ceposted.

Tha mbtsbsd LOQm foar ssch snalyts ceprasent btha camcmetcsbsd LOD coocantzsbiona priarc ta corsecticn for desosphicn afficiancy (Lf applicabla).

Unlaes cbharwlss mobed balow, reporbed sesulia hawve mob besn bBlanke coccomcked for any fiald blank cr method bBlenk.

g -HMilligrams o} =Cohic Meaberca kg -Kilcgranx Fpa -Farte par Millicn

Than uy -Hlocrogoams 1 ~Litarn M5 -Nobk Spachfisd KD -Kot Dwbecbed MR -Not Applicanlie

Page Tof11 Report Reference:1 Generated: 11-JUL-16 16:33



. S@S‘ GALSON

2501 Firkwille Road

Eaxk Sy KE 15057 Dakn Sexpled @ ZE-TUN-18 - 23-T0H-18
§315p &32-32327 Dakn RAecalved: 01--JUL~18
FAK: [3153] €37-o0%11 Daks Anelyzscd: O53-TUL~18 - O1-FIL-18

WWH.gRlAznleka . com

1ATHZAD [Report ID: Daipd):
SOPe: CRAV-S0F-5|16), GRAVN-S0F-& |15}
aravizebric analytilcal sccuracy of bhe asspling oedia ta -0 000 #f= O.008 g fAverags Dimnk
wHight cheEngs #/ = 95%k conficdence Sobtacvel o kEe2] . Tha askizatsd uncarktminly applisax to bthe zsdia, tectmology, and
SOF |x] zefmrenced in thia report asd doss not accoont Sor mny uncactainby sascclated with Bhe aacpling procoeas.

IATHZAD [Report ID: DssVH]):
SOPm: GRAV-S507-5|1B), GRAN-SOF-&(15)
aravizebric analytilcoal sccuracy of bhe assplicg oedia ta -0 000 #f= O.008 g fAverags Simnk
wHight chengs #/= 95%k conficdence Sobtacvel o kEe2] . Tha askizatad uncarktminly applisax to bthe zsdia, tectmology, and
SOF |x] zefmrenced in thia report and dosas not accoont Sor mny uncactainby sasccliated with Bhe aacpling procoeas.
FHOR = Furticulatas Hob Cbherwizs Regolsbed.

LATUZ4Y [REport ID: D44489):
SOPE: GRAV-S0F-5|1B), GRAV-SOP-&|18)

aravizebric analytilcal sccuracy of bhe asspling oedia ta -0 000 #f= O.008 g fAverags Dimnk
wEighk ngs #/ = 95%k conficdence Sobtacvel o kEe2] . Tha askizatsd uncarkEinly applisx bo bhe zadla, bectmology,. and

SOF |x] zefmrenced in thim report asd dosas not accoont Sor mny uncactainby sasccliated with Ehe aacpling prooeas.
FHOR = Furticulatas Hob Cbherwizs Regolsbed.

if ~Lmamm Than g -Hilligrams o} =Cohic Makara kg ~Kilcgrans Fpa ~Farke par Millicn
= uy -Hicrocgrams 1 ~Litarn HI KD -Hok Dwbtecbed MR Mot Applicasis

Fage Bof11 Report Reference:1 Generated: 11-JUL-18 1633



GALSON CHAIN OF CUSTODY >

Comments :

Sample Volume Liters Hexavalent Chromium
Date Sampled * Collection Medium Sample Time Minutes Analysis Requested Method Reference A Process {e.g., welding,
Sample Area * in2, cm?, ft2* plating, painting, etc.}

Sample ID *
(Maximum of 20 Characters})

Calipibin Eitker | —— 7= ™™ 7 L i
RD 1 A R O i =

Q D :)\ 6/23/[£ 3pc 37mm PW PVC Lf q’c, R Dust, respirable | nGu::;i:Iec:::coson:
RD> Glaflo = 053 | v [ [t
lZ D Ll, G/ﬂq//é 3pc 37mm PW PVC SJ;‘Iimu R dE}{ 1;1:3, respirable :;::‘.’i:z:il:cosoo; ‘

RD \\Bl&vx\«(. :L— Ié/)@/zé 3pe 37mm PW PVC Dust, respirable R ————

Gravimetric
|:] A If the method(s) indicated on the COC are not our routine/preferred method(s}, we will substitute our routine/preferred methods. If this is not acceptable, check here to have us contact you.

Chain of Custody Print Name / Signature Date Time Print Name / Signature Date Time

Relinquished By : Received By :

Relinquished By : Received By : m 4L( W_y m-' K,(

* You must fill in these columns for any samples which you are submitting.

~

i

=

Samples received after 3pm will be considered as next day's business.
Draft : 6/23/2016 12:03:12 PM

Page:2/3 SGS Galson | 6601 Kirkville Road East Syracuse, NY 13057, USA t +1 888 432 5227 | +1 315432 5227 f+1 3154370571 www.galsonlabs.com | www,sgs.com
+

Member of the SGS Group {SGS SA)



GALSON

CHAIN OF CUSTODY A

Comments : \_/
Sample ID * Date Sampled * Collection Medi Seample Time. Minures Analysis Requested Method Ref A Pron o o
(Maximum of 20 Characters] e s i Sample Area * in?, cm?, ft2 * e SresTeEEE p:z;isgs,fé?él:::fi:j
{ %\wa Ph é Yl 3pc 37mm PW PVC _ [pust. zesptzavie mod. NIOGE 0600;
D1 (23] (5 |3mm Sam PWPC 2] Y99 i || Dust, Tote NTosH 0500
DA 6/38/ 14 Y 26 Al
TD3 ¢/24/c 470 | wan
D Blak = 16/2%//b — | —— ol
TD Blank & [¢/2q/lp ——— | —— ¥

D A If the method{s) indicated on the COC are not our routine/preferred method(s), we will substitute our routine/preferred methods. If this is not acceptable, check here to have us contact you.

Chain of Custody

Print Name / Signature

Date

Time

|

Print Name / Signature

Time

Relinquished By :

'Doam\{ Tk

TP Fonk

/30/16

cl :L[SAIM Received By :

Relinquished By :

Received By : |

VAR BT,

ViR T

* You must fill in these columns for any samples which you are submitting.

Samples received after 3pm will be considered as next day's business.

Draft : 6/23/2016 12:03:12 PM

Page:3/3

SGS Galson | 6601 Kirkville Road East Syracuse, NY 13057, USA t +1 888 432 5227 | +1 315 432 5227 f +1 315 437 0571 www.galsonlabs.com | www.sgs.com

T—

Member of the SGS Group {SGS SA)



_SGS| cason

Aungnst 08, 2016

ATHA-LAP #100324

Enclosed are the analytical results for the zamples received by our laboratory on Augnst 01, 2016. All
test results meet the gnality control requirements of AIHA-LAP and NELAC unless otherwise stated in this
report. All samples on the chain of custody were received in good condition unless otherwise noted.

Resnlts in this report are based on the HIIITHHE data provided by the client and refer only to the sam

as they were received at the laborato nless otherwise requested, all samples will |JIE discarded 15 days
from the date of this report, with ﬂ]e exception of I0Ms, which will be cleaned and disposed of after
seven calendar days.

Current Scopes of Accreditation can be viewed at www.galsonlabs.com in the accreditations section under
the "about Galson” tab.

Please contact —Ifynu would like amy additional information regarding
this report. Thank you for nsing 5G5 CGalson Laboratories.

Sincerely,
SG5 Galson Leboratories
I\'— .
\94& %ﬂ""'{i
Lisa Swab
Laboratory Director
Enclosure(s)

Galson Laboratories, Inc. is now a part of 5G5, the world's leading inspection, verification, testing. and
certification company. As part of our transition to G5, you will begin to see some formatting changes
with reports that will improve the presentation of data and allow for the transition to the new logo.

Fage 1 of ¥ Report Reference:1 Generated:08-AUG-16 16:56



s

8601 Hirkvrille Road
Ez=t 3yracus=, HY 13057
[215) =232-5227 Date Jamplaed : 27-JUL-16 Date Anzlymed : 04-A0G-14

FAX: (213) 237-DE71 Date BR=ceiwved :@ D01-ATE16
www.gal=onlab=s. com

Respirable Dust

Air Vol Total Conc
aampls LD ab ID diksg g meims
AD-1 L381511-1 1186 «<0._030 <0022
Dz L3AgLG11-2 1105 <0_050 <0025
AD-2 L381l511-2 1127 «<0._030 <0 _024
AD BLANME 1 L381511-4 HA «<0._030 HE
AD BLAWME 2 L381511-5 HA «<0._030 HE

COMMERTS. Please se=e attached lab footnobe report for any applicable footnotes.

Level of guantitation: 0.050 mg Submitted by: EED/SPARE

Analytical He=thod : mod. NIO3H DE0D: Grawvimetric Approwed by : ERE

05HA PEL : PHOR 3 mg/=2 (THA) Date @ 013-RA0G-1€ NY3 DOH # : 11626

Collection H=diz : BVE PR 3Tmm Superviszor: EEE QC by: AMD

< =-Les= Than mg -Hilligrans m2 —Cubic Meters kg -Kilograms HA -Hot Applicable HD -Hot Detected
> -Greater Than ug -Hicrograms=s 1 -Liters H3 -Hot 3pecified o] —-Farts per Million

Fage 2of ¥ Report Reference:1 Generated 08-AUG-168 16:56



SGY emson

601 Firkvwille FRoad

East Syracu=e, NY¥ 12037

(3l5) 422-5227 Date Sampled
FRX: {315) 437-0571 Date Rmceived
w¥w.galsonlab=. com

27-J0L-1& Date Analyzed - 02-A0G-16

Total Dust
Air Vol Total Conc

Sarmple IO Lakb ID litar mg =g /md
TD-1 L28lell-€ Q2 <0_050 <0.054
TD-Z 1281511-7 a7h <0_050 <0.057
TD-2 1L281911-8 BEl.E4 <0_050 <0.057
TD BLANEKE 1 L281011-G HA <0_050 HA

TD BLANEK 2 1L281811-10 HA <0_050 HA

COMMENTI : Plea=e =me attached lab footnote report for any applicable footnotes.

Level of gquantitation: 0.030 =g Submitted by: EED/PAH

Anzlytical Method : mod. WNIO3H 05007 Gravimetric Zpproved by :@ ERE

03Ex PEL : FHOE 15 mg/m2 (TWA) Date : DE-ATE-16 HY3 DDH # - 11626

Collection Media : BV PR 27mm Supervisor: ERE Qc by: AMD

< —Less Than g -Milligrams md -Cubic Meters kg -Hilograms= HA -Hot Zpplicable HD -Hot Detected
» —Greater Than ugy -Micrograms= 1 —-Liters H3 -Hot Specified ppm —-Farts per Million

Fage 3of ¥ Report Reference:1 Generated:08-AUG-16 16:56



LAGDAATORY TOOTHOTE BEFORT

GALSON

501 Kirkvillae Boad

Eaxk Syrscusa, WK 13057 Dakbm Sexpled = ZT-JUL~18
(A15) &A2-8229 Dakn Recalwsd: 01-RUG-18
TRE: |318] &19-0291 Tats Rnelyzsd: O4-RUS-18
wwd.galasnleba.con
Thisz docummnt la imsosd by tha O iz al Conditicne of Sazvice accazsible sk hitp:/ fwed. age.confand/Tarme-end-Conditlone anpsx.

Bibasbicn iz drass ba Ehe limita®ion of 1iekilis: r indeznificatico and juzisdictics fxsoma definsd thacein.

Fory holdar of this docuzmnt iz adviesd bhat infocomation conktalned hacain reflacta tha Coxpany’a findings sk bha tios of Lka intscmention anly
azed wikhin tha limits of Cliant’s instzuckicns, Lf azy. The Coopany’= zole seaponabbility im to its Cliank and thia docomant doax not sxaoneazsba
parkiea ko & traneackizn fzom sxsccizing sll thad cighka mnd nb\.l.lg.l.tl.-:lnl undar tha t = #. Any unauvthaclized nltmration, Sorgasy
ac Emlmificaticn of the contant oo cf thim iz oniawful snd cffandace sy ba proescobed bo the follast axbeant of the lew.

Unlass ctharwlss nobed balow, all qoaliky control casaolbs sascclated wibth Bhe sacplex were within sstablished contral liniks orc
did mob izpact repoctsd seaclia.

Hoba: Tha findinge cecorded within this repost wecs deoawn fzom analysis of bha aacpls|s) provided ta the leboratcoy by the Clisnt {oc & thizd
pacty scking at tha Climnt’a dirsctiom]. Tha labocatacy dosas not hawve conbzol cwec the smopling peccass. Tha findings hacain conatitaots oo
wncranky of the sacples® reprsasntativeaneaas cf any zaspled apvircoment end sbrictly celakbs Bo the sacples sa Bhay wacs poessnksd o the lebozsbcoy.

Uncoanded ssaulis are cEsriss throogh bhe celoculatiome bBhek Il-J.ﬂ the finml smault and the figal resait im scunded to the nuochar of
migmnificant figuras appzopzlats to the sccuracy of the snalytical oethod. Flaaas mobs thab ssauvlis apoeesing in the coloms precsading
the finel smault caluen ey have besn and £y if caccimd bhrough the calculsbicna, may nob yiald an icdasticel final
raralE Eo Ehs coa caparted.

The mksbed LOQw for sach mnalyis cepc 1.7 cuked LOD comcanbzsbicna priac ta ien Fac peicn mfficiancy [(Lf applicablae).

Unilaxgs ctharwlas nobed balow, reportsd seaulia hawve mobt besan bBlank coccmcked for any fiald blank or makhod blenk.

13E15911 [Reporit ID: S4EDIZ):

SOPE: GRAV-507-5|1E), GRAV-SO0P-&|15%)

Gravizmbzic analytical sccuracy of the sepling osdis ia -0.001 #f- O_008 =g {evecags blenk

wmight change #/- 25% confidence ixbacval or k=2] . The aabizatsd uncacteinkty appliae to Ehe xsdia, tectmology, and
S0P |x) rufmrunced in this seport and dosas not accomnt for eany cncesctainby sascclated with the aacpling proceas.
PHOR = Fasticulatas Mok Ctharwlas Regolsbed.

13E15911 [Repori ID: S4E3II):

SOPE: GRAV-507-5 |16}, GRAV-SO0P-&|15%)

Goavizmbric ampalytical sccurecy of the asspling oedia ia -0.000 &/~ 0,008 =g {avecags blmnk

wmight change #/- 95% confidence ixbacval or k=2]. The aabizatsd uncacteinkty appliae to Ehe xsdia, tectmology, and
SOF |x] zefmrmncasd inm o thim seport and doas not accoont for eny uncactainky sascoclated with bBhe aacpling procoeas.
PHOR = Fasticulatas Mok Ctharwlas Regolsbed.

=Lann Than =g -H.I.J.J.lgrm ol -Cohic Makarca kg -Kilcgrans Fpa -Farke pac Miliicn
=Grambtar Than uy -Hlcrogoams 1 =Litarn M5 Mok Spachfisd KD -Kot Dwbkecbed HA -Hot .F.F-Eh.l.l.-:lhll

Page 4 of ¥ Report Reference:1 Generated:08-AUG-16 16:56



| Date:08/01/16
i Shipper :FEDEX
| Initials:DTE

L

i
J
|
1
i

\
>

Tuy

Qg

Standard 0%

4 Business Days 35%

2 Business Days 75%

Next Day by 6pm 100%

4

g

[:] 3 Business Days 50%
O

(I

(I

Next Day by Noon 150%

d

Same Day 200%

{Z] Samples submitted using the
FreePumpLoan™ Program

[[] samples submitted using the
FreeSamplingBadges™ Program

}.SON

CHAIN OF CUSTODY

[E

E—— .
You may edit and complete this COC electronically by logging in to your Client Portal account at httos.//porial.galsoniabs,com/

[l card on File (enter the last five digits on the line below)

Sample ID *
(Maximum of 20 Characters)

¥ HTH eniv

Comments : PWS wed. Calibrate d f’l‘Ld- Pd‘.‘ot bY me . ﬁﬁe(:{ﬂi eq_t’l‘f’m.ﬁ‘ Z e .[L
~ Plaase. See Field Pomp dodee Sheet /2]

~TD-SLPCTE] wxs warking enbie Slip€ yeb recorded ST min. ;E;mpic timt & Fhu vate

e redeed £

State Sampled :

Pleghe indicate which OEL(s) this data will be used for :
0

sHaPEL [(dacem Tiv (Omska JcalosHa
Chaa:

Specify Limit(s}

L—J Other :

Specify Other

Project :

pel clicht

28,

List description of industry or Process/interferences present in sampling area :

Date Sampled *

Collection Medium

Sampled By :
i )\'\'\Y 2-:.& K
Sample Volume Liters
Sample Time Minutes

Sample Area * in?, cm2, ft2*

Analysis Requested

Hexavalent Chromium
Process (e.g., welding,
plating, painting, etc.)

Method Reference

KD-1

#az[le

3pc 37mm PW PVC

1 6 L

Dust, respirable

mod. NIOSH 0600;
Gravimetric

D~

¥/l

3pc 37mm PW PVC

e | L

Dust, respirable

mod. NIOSH 0600;
Gravimetric

] 1f the methodis) indicated on the COC are not our routine/preferred method(s), we will substitute our routine/preferred methods. If this is not acceptable, check here to have us contact you.

Chain of Custody

Print Name / Signature ) Date Time Print Name / Signpefe Y\ Date Time
Relinquished By : D“Nﬂ-y Fia K_ }):,-m _‘/1- - ?‘/23/_/‘ oo A | Received By Zachary King ’M ) s[iliz, @eq
Relinquished By : ’ ~ vl Received By : /] - il

* You must fill in these columns for any samples which you are submitting.

Samples received after 3pm will be considered as next day's business.

Draft : 7/22/2016 3:46:24 PM

All services are rendered in accordance with the applicable SGS General Conditions of Service accessible via: http://www.sgs.com/en/Terms-and:Conditions,aspx

Page:1/2

- SGS Galson | 6601 Kirkville Road East Syracuse, NY 13057, USA t +1 888 432 5227 | +1 315432 5227 f+1 3154370571 www.galsonlabs.com | www.sgs.com

Member of the SGS Group (SGS SA)



GALSON

CHAIN OF CUSTODY

Comments :

Sample ID *
(Maximum of 20 Characters)

Date Sampled *

Collection Medium

Liters
Minutes
in2, cm?, ft2 *

Sample Volume
Sample Time
Sample Area *

Analysis Requested

Method Reference #

Hexavalent Chromium
Process (e.g., welding,
plating, painting, etc.)

Cf-k\t.bﬂcéﬂ"\

12 3pc 37mm PW PVC { gl L Dust, respirable mod. NIOSH 0600;

D’ ; 2?’ /£ l 5 Gravimetric
l 3pc 37mm PW PVC Dust, respirable mod. NIOSH 0600;

D 6 Mk 1— Gravimetric
* 3pe 37mm PW PVC —e Dust, respirable mod. NIOSH 0600;

D Bl‘tﬁ.('( a Gravimetric
{ . 3pe 37mm PW PVC Dust, respirable mod. NIOSH 0600;

C‘:L lbrqje(bm Gravimetric
2pc 37mm PW PVC 2. Dust, Total mod. NIOSH 0500;

I D ’1— ?/ﬂ?‘/{ﬁ ﬂ o L Gravimetric
2pc 37mm PW PVC l, Dust, Total mod. NIOSH 0500;

I D - 2 8i ’ Gravimetric
2pc 37mm PW PVC 5" Dust, Total mod. NIOSH 0500;

‘ D —‘3 l/ Gravimetric
? 2pc 37mm PW PVC Dust, Total mod. NIOSH 0500;

TD I?)lu,y\l( i 2?- [6 = Gravimetric
2pc 37mm PW PVC Dust, Total mod. NIOSH 0500;

i D B“U\.kg\ ? 3?’ lé Gravimetric
- 2pc 37mm PW PVC Dust, Total mod. NIOSH 0500;

R —_—

Gravimetric

[J A 1f the method(s) indicated on the COC are not our routine/preferred method(s), we will substitute our routine/preferred methods. If this is not acceptable, check here to have us contact you.

Relinquished By :

I Received By :

d

Chain of Custody Print Name / Signature ) Date Time Print Name / Sign /-\ Date Time
Retnquished v: | "\ Jounmy Finke | D g “Fk” [7/28] 16 | Fi00 A Feceivedsy: | Zachary King gl |4:0q
L ~ U

= You must fill in these columns for any samples which you are submitting.

Samples received after 3pm will be considered as next day's business.

Draft : 7/22/2016 3:46:24 PM

All services are rendered in accordance with the applicable SGS General Conditions of Service accessible via: h

Terms-and-Conditions,aspx

Page: 2/2

SGS Galson | 6601 Kirkville Road East Syracuse, NY 13057, USA t +1 888 432 5227 | +1 315 4325227 f+1 3154370571 www.galsonlabs.com | www.sgs.com

1

Member of the SGS Group {SGS SA)



IP4 Ver: 15 Appr/Eff Date: 5/18/15 - 5/18/15 Approval By: kbecker

%%\!-ASTQH This should NOT be used as a Chain of Custody

Field Pump Data Sheet

Employee: Job Title:

ID Number:; Date Of Sampling: ?—/2'—7’- // 6
D) . 77—
Sampled By: L Gwn\/ ‘F:l U\K
Field Sampling Data v Contaminant(s)
Pre-Sample Post-Sample|Average of Adjusted Final (TRUE) Air
Sample 1D Sample Pump Rotameter|Flow Rate Time Time Duration |Flow Rate |Pre- and Post- |(TRUE) Volume (in Liters)
Media Number Number |(LPM) On Off (mins.) (LPM) Sample Flow Rate (Duration times
(PW PVC, etc) *1 or*2 "1 Flow Rates (see sample *3) JTRUE Flow Rate)

D1 | ek [—[ast [6st] uss [ae [25T] — [ 09
LD-X 1% — |A.50 |66 Usl [A4 [ 246 | — | 1109
D3 937 | — |2.50 | %l Usa |Aul | 246 | — | W
o-14 ek —[q02 es 4eo | 198 [0 | — | 930
0-2 | B — 2353 a1 [las | — | 87
TD-3 ¥y 6% —|[2ed [#e3]  [5] [16T 196 | — | 95

*1 Flow Rate as indicated on Rotameter *2 Or use results on Page 1, 3rd column
*3 SAMPLE: If the Pre-Sample Flow Rate was 2.00 LPM, and the Post-Sample Flow Rate was 2.1 LPM and the Rotameter's Correction Formula was "Y= 0.93 X +0.142",
(This is a an example formula ONLY, please use formula on supplied rotameter)
CALCULATE as such: 2.00 + 2.1 divided by 2. Plug THAT figure (2.05) into the formula as "X": 0.93 times 2.05 + 0.142.
The result (in this case): 2.0485 Liters per minute.

GALSON LABORATORIES INC. IS NOW PART OF SGS, THE WORLD'S LEADING INSPECTION,
VERIFICATION, TESTING AND CERTIFICATION COMPANY.
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