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Abstract

The health effects of silica and the connection to occupational exposure has been known
for years. In March of 2016, the Occupational Safety and Health Administration (OSHA) of the
Department of Labor (DOL) published a new standard meant to reduce workers’ exposure to
silica. The standard update was set forth to further protect workers; OSHA estimates this revision

will prevent more than 600 silica-related deaths each year.

A key feature of the updated OSHA standard emphasizes the use of engineering controls
and work practices in certain industries. Material handling of industrial sand is a known cause of
silica overexposure in many industries. A novel sand coating technology designed as an
engineering control has been tested to reduce worker exposure to airborne silica. This study
looked at whether the airborne silica concentrations could be reduced by applying this
technology. Area air samples were collected for baseline samples along with coated samples,
which were analyzed for respirable dust. The percent reduction was calculated to determine if the

coating was able to reduce the airborne silica concentration.

This study found that the application of the coating was able to reduce the airborne silica
concentration, but the reduction did not meet the benchmark of 80% as set forth for the study.
Additional studies to refine application and dosage of the sand coating may result in meeting this
benchmark in future studies. Study limitations include small sample size and the truncated
sampling time period for some of the samples collected, along with meteorological and site

conditions.
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Introduction

Silica or silicon dioxide (SiO.) is a naturally occurring compound found on earth. Silica
is a basic component of sand, soil, and other materials found in nature. The most common forms
of silica include quartz, cristobalite, and tridymite (OSHA, 2002). The main route of exposure to
respirable silica is through inhalation, causing adverse health effects. Silicosis, lung cancer,
chronic obstructive pulmonary disease (COPD), and kidney disease have been linked to silica
exposures (NIOSH, 2016). The International Agency for Cancer Research (IARC) has classified
silica as a Group 1 carcinogen — “carcinogenic to humans” (IARC, 1997). Silicosis is a lung
disease that can be characterized by the inhalation of particulate matter containing silica that is
deposited deep into the lungs. The respirable fraction is important when studying exposure to
particulate matter. This portion is made up of particles that are up to 10 um in aerodynamic
diameter and that can settle deep into lung tissue (Dahmann, 2008). Once this particulate matter
has been deposited into the lung tissue, the body does not have the ability to expel or remove the

material; this material ultimately damages the lung tissue.

There are three types of silicosis that can be developed, dependent upon the airborne
concentration of respirable silica to which an individual is exposed. Chronic silicosis often
occurs 10 or more years after exposure to a low concentration over a greater length of time.
Accelerated silicosis can occur between five to 10 years after the first exposure. Acute silicosis
is often brought on by exposure to high concentrations of respirable silica and can manifest as

early as four to five weeks from exposure (WHO, 2000).



The general population may be exposed to silica; however, the exposures of greatest
concern are those of an occupational nature. The US National Institute for Occupational Safety
and Health (NIOSH) estimated that about 1.7 million United States (US) workers are potentially
exposed to respirable crystalline silica (NIOSH, 2016). Exposures can occur, but are not limited
to when workers cut, grind, drill, saw, or crush materials such as rock, concrete, or sand.
Workers in a large variety of industries have the potential to be exposed to silica, including
individuals working in mining, construction, foundry operations, and those in the oil and gas
industry. Onshore drilling and extraction activities employed by the oil and gas sector fall within
the jurisdiction of OSHA. In recent years, OSHA has seen a decrease in silica exposure levels
within some high-risk construction industries. Hydraulic fracturing employs a solid material
called a proppant, which is injected into wells to hold open fissures underground to recover
hydrocarbons (JOEH, 2013). With continued growth of industries such as the oil and gas sector
and their use of silica-containing sand as a proppant, the risk of silica exposure must be
considered when conducting these operations, as well as the mining, material handling, and

transport of this sand (JOEH, 2013).

In order to further protect the workforce, OSHA amended the existing standards for
occupational exposure to respirable silica (OSHA, 2016). The standard was published in March
2016 and will be phased in over five years, beginning in June 2017. The new standard reduced
the permissible exposure limit (PEL) for workers from a calculated value based on the silica
content of the sand to a total of 50 pg/m?, or 0.05 mg/m?3 of dust, averaged over an eight-hour
shift. The previous standard calculated the time weighted average (TWA) concentration for the
OSHA PEL of respirable dust containing less than 1% silica, the percentage of silica in the

sample was determined by dividing the quartz results for each sample by amount of respirable



dust and multiplying by 100. A PEL was previously calculated for each sample using the
formula for general industry: 10mg/m3 + (%SiO2+2). This value was determined to be outdated
and inadequate for protecting workers’ health. The agency determined that occupational
exposure to respirable crystalline silica at the previous PELs would still result in a significant
risk of developing or dying from silica related diseases and that compliance with a 50 pg/m3 PEL
would substantially reduce that risk (OSHA, 2016). This new limit will still carry hazards, but
OSHA determined compliance with the new PEL to be the lowest level that can reasonably be
achieved through use of engineering controls and work practices in most affected operations
(OSHA, 2016). The American Conference of Governmental Industrial Hygienists (ACGIH®)
Threshold Limit Values (TLVs®) (Current Edition) recommends an even lower exposure limit of
25 pg/m3. The OSHA PEL is currently enforceable as a governmental regulation while the

ACGIH® TLVs® are recommended practices.

In addition to the reduced PEL, the update to the standard also includes added
requirements, including monitoring and medical surveillance requirements when exposure levels
may exceed the action level (AL) for 30 or more days in a year. Once the standard has been
implemented, employers will be responsible for training workers about the dangers of respirable
crystalline silica exposure and how to limit these potential exposures. If measured exposures
reach or exceed the AL of 25 pug/m?® (0.025 mg/mq) as an eight hour TWA for more than 30 days,
medical surveillance including pulmonary function testing and chest x-rays must be made
available to employees every three years. Medical records from employees must then be
maintained for the necessary number of years, including medical examinations used to determine
employees’ ability to wear respiratory protection. OSHA employers covered by the general

industry and maritime standard have until June 2018 to comply with most requirements. Industry



responsible for hydraulic fracturing must comply by June 2018 for all provisions except

engineering controls, which has a compliance date of June 2021 (OSHA, 2016).

Dust suppression techniques have been utilized in the past to minimize worker exposure
to dust, including respirable crystalline silica. Techniques have included the use of equipment
with integrated exhaust shrouds or water to reduce the airborne dust. There are applications
where the use of water is an acceptable method for dust suppression, but in some cases the
addition of water may not be feasible. When water is not an option, water soluble additives can
be utilized as dust suppressing agents. A previous study published in the Journal of
Occupational and Environmental Hygiene examined the use of a water soluble additive when
cutting concrete. The article by Summers et al. (2015), determined that the additive had a
practical application for reducing respirable dust when water was in short supply. There are
additional situations where the use of water as a suppressant technology may not be advised.
The novel sand coating that was examined in this research was developed to reduce the potential
exposure risk to respirable crystalline silica in the oil and gas sector. Material handling
operations for the industrial sands, which are used in the oil and gas sector are one of the largest
exposure potentials for respirable crystalline silica. Product development for the coating focused
on the ability to reduce the airborne concentrations of respirable silica without affecting the

functionality of the sand or introducing additional environmental or health and safety concerns.

The purpose of this study was to examine if a novel sand coating technology could
reduce the airborne silica concentration when applied to silica sand. Area air samples were

collected to determine of an 80% reduction of airborne silica concentration was achieved.



The University of South Florida’s Institutional Review Board (IRB) determined this
study did not constitute research under their definition, since no human subjects were studied. A

copy of this determination can be found in Appendix A.



Literature Review

Assessment of Exposure in Epidemiological Studies: The Example of Silica Dust

Occupational exposure to respirable crystalline silica is a well-established hazard. IARC
has labelled silica as a human carcinogen, and ranks it among the more recurrent occupational
exposures to an environmental carcinogen, just below tobacco smoke and ambient UV light
(Kauppinen et al., 2000). Dahmann et al states that silica dust is so prevalent in industrial settings
that baseline exposure cannot be avoided (Dahmann, 2008). The review published in the Journal
of Exposure Science and Environmental Epidemiology (2008) looked at the specific
methodologies used to assess exposure in several studies. This study was considered to be a high
priority in regards to estimating exposures and controlling potential risks, since uncertainties in
exposure assessment may have serious implications on workers’ health. Previous studies have
looked at dust as an agent; however, re-assessment was necessary since there were differences in
the measuring devices used, the different sampling strategies used across countries, industries, and

overtime (Dahmann, 2008).

This exposure assessment was conducted to develop a comprehensive exposure metric for
respirable crystalline silica. Information was used to construct a database in regards to exposure
situations in order to improve the risk estimation and to decrease uncertainties in the exposure
assessment. The study stated that the two important considerations when looking at the exposure
assessment were the occupational setting and the mineral characteristics of the silica (Dahmann,

2008).



Occupational Exposure to Respirable Crystalline Silica During Hydraulic Fracturing

With the emergence of hydraulic fracturing (“fracking’), workers continue to join the oil
and gas industry. The process of fracking involves the injection of large volumes of water and
proppant, along with smaller amounts of treatment chemicals, into a well in order to fracture rock
formations (Esswein, 2013). The fracturing of the rock formations allows for the extraction of
hydrocarbons from a petroleum-bearing reservoir. The use of the proppant serves to hold the
fractures open to increase the efficient collection of the hydrocarbon materials (Esswein, 2013).
Aluminum pellets, man-made ceramics, and silica sand can be used as a proppant during the
fracking process. Most commonly, fracking employs sand, referred to as “frac sand”. The
crystalline silica content in the “frac sand” introduces an exposure risk to the oil and gas workers,
as well as any workers responsible for the material handling prior to use, such as members of the

mining or transport sectors.

A study published in the Journal of Occupational and Environmental Hygiene (JOEH) by
Esswein, et al (2013) described the previously uncharacterized occupational exposures to
respirable crystalline silica for oil and gas workers during fracking activities. During this study,
111 personal breathing zone (PBZ) samples were collected across 11 sites to evaluate exposures
to respirable crystalline silica. Full-shift samples at all 11 sites exceeded the exposure criteria
(OSHA calculated PEL, NIOSH REL, and /or ACGIH TLV). Based on the data, it was determined
that an occupational exposure to respirable crystalline silica exists during fracking activities.
Using the data collected in the study, dust generation points were identified for the work activities,
as well as from the sites themselves. Recommendations for controls were given in the study

including material substitution (when feasible), engineering controls including modifications to



the sand handling machinery, administrative controls, and the use of personal protective equipment

(PPE).

The novel sand coating technology was developed to reduce the potential exposure risk to
respirable crystalline silica when handling and working around sand that has been coated.
Additionally the coating should not affect the functionality of the sand or introduce additional
environmental or health and safety concerns. According to the patent filed in March 2015, the
material was developed to provide surface protection in order to “[reduce] the generation of
dust/fumes from the proppant caused by abrasion and impingement during transportation and
conveyance, particularly pneumatic transfer.” The patent claims that not only does this coating
improve the recovery of oil and gas, but that additional desirable effects allows for users of the
coated proppant to be in compliance with applicable regulatory standards. The patent states that
the coating can reduce the airborne silica concentration by 70%. In addition to worker safety
issues, the patent claims that the coating will not adversely impact the environment, and can be
considered as “sustainable” and “green” in reference to being environmentally friendly. A
confidential product Safety Data Sheet was provided to confirm the claims that there are no

additional hazards arising from the use of the coating; a copy can be found in Appendix B.



Methods

Sampling activities were conducted during material handling operations at a barge
loading site in the state of Missouri. Five monitoring areas were sampled over four days in May
2016. Sample locations are shown in Figure 1 and an aerial view of the site is found in Figure 2
below. 40/70 (210 pm - 420 pm) mesh sand was brought in by truck, loaded onto conveyor
belts, and transferred into a barge. The coating was applied at the plant location using five spray
nozzles for a targeted coating rate of 2.8 Ibs/ton. The spray was applied directly to the sand as it
traveled down the conveyor to the truck loading area. The sand was not mechanically mixed at
the time of application, but was allowed to agitate as it traveled over the conveyor systems,
loaded into trucks, and transported to the barge loading site. A single round of deliveries could
range from as few as five trucks to as many as twenty-five but was typically around ten. Once
the trucks were unloaded, they returned to the plant to receive another load of sand. Round trip

delivery time for the trucks could vary from one and a half hours to four hours.

Full-shift (typically 8 hour) area air samples were collected from the five monitoring
areas. Each monitoring area was sampled for respirable silica using GilAir personal sampling
pumps (Sensidyne, LP, St. Petersburg, FL) connected to pre-weighted, 5-um polyvinyl chloride
filters in three-piece, 37 mm sampling cassettes (provided by SGS Galson Laboratories, East
Syracuse, NY). The respirable fractions were captured using aluminum cyclones (provided by
SGS Galson Laboratories, East Syracuse, NY). Sampling trains were calibrated in-line to the
recommended flow rate for respirable particulate using an aluminum cyclone at 2.5 L/min and

post-calibrated with a Dry Cal Defender 510- M (Bios International, Bulter Park, NJ). Cyclones



and cassettes were affixed to a stationary tripod approximately four to five feet off the ground, to

mimic the height of a workers’ breathing zone.

All samples were submitted to an AIHA®- accredited laboratory, and analyzed according
to the NIOSH Manual of Analytical Methods (NMAM) method 0600, for gravimetric analysis of
respirable silica, NMAM method 7500 and a modified OSHA ID-142, X-ray diffraction analysis
for crystalline silica (quartz, cristobalite, and tridymite). For the purpose of this research only

the quartz concentrations were examined as part of the study.

The study had an assigned benchmark of an 80% airborne reduction of respirable silica,
this benchmark was not derived by any methodical designation, rather was set forth by the
potential consumer of the coating technology. Because the samples collected were area samples,
the results cannot directly be compared to the OSHA PEL for any regulatory standpoint; the

values are relevant to studying the potential protective properties of the coating.
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Weather

A handheld Kestrel 5400 WBGT Heat Stress Tracker (Nielsen-Kellerman Co.,

Minneapolis, MN) was used to record environmental parameters including temperature, relative

humidity, barometric pressure, and estimated wind speed for each day sampled and is provided

in Table I.

Table I: Average Meteorological Data for Days Sampled

Environmental

Conditions

Temperature (°F)

Relative

humidity (%)

Barometric

pressure (inHQ)

Estimated wind

speed (mph)

Sampling Day 1 58.9 55 29.84 7
Sampling Day 2 59.7 76 29.81 7
Sampling Day 3 70.0 44 29.77 7
Sampling Day 4 61.0 72 29.64 2

Overcast site conditions were observed during Sampling Day 1. Light and sporadic rain

showers occurred for the first half of the day. Winds originated predominantly from the east and

northeast at an estimated seven miles per hour (mph). This sampling activity was conducted as

baseline sampling - no sand coating was applied to the materials sampled during this day.

During Sampling Day 2, the winds originated predominantly from the north and

northeast, with speeds around seven mph. Sampling Day 3 included winds originating

11




predominantly from the north and northeast, with speeds around seven mph. Coating was

applied during these two days of the sampling period.

During Sampling Day 4 the winds were originating predominantly from the North, with
speeds around two mph. Overcast skies with light and sporadic rain was observed during the

sampling period. This concluded as baseline sampling - no sand coating was applied to the

materials sampled during this day.

Site Diagram

West of Chute X Barge Chute Area East of Chute X

Gangway from land to barge area

Conveyor Belts and Transfer Screens | |

 Truck Tailgate Unloading W E
North Truck Unloading
X
X/

s
Truck ramp - Unloading area []

Operator’s work area

Dravwing is not to scale, but for general representation of location. Area
approximately 250 feet x 250 feet.
South Truck Unloading
X

X - Area where sampling pumps were staged during sampling activities.

Diagram created by E. Lloyd

Figure 1: Site Schematic for area air sample locations
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Figure 2: View of site — North facing
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Results

The analytical result provided by the laboratory and the calculated percent reduction of
airborne silica are presented in the tables below.

Table 11: Respirable Silica Area Sampling Results Quartz Concentration NIOSH Method 0600/7500

& OSHA ID 142
Coated Uncoated

Date Sample ID Sample Location (mg/m?®) (mg/m?)
Sampling Day 1

976916 North Truck Loading Area 0.052

976926 On Barge, East of Chute Area <0.0044

976946 On Barge, West of Chute Area 0.049

976838 South Truck Loading Area 0.25

976949 Truck Tailgate Loading Area 0.073
Sampling Day 2

976935 North Truck Loading Area 0.02

976950 On Barge, East of Chute Area 0.017

976952 On Barge, West of Chute Area 0.066

976957 South Truck Loading Area 0.062

976937 Truck Tailgate Loading Area 0.13
Sampling Day 3

976940 North Truck Loading Area 0.066

976948 On Barge, East of Chute Area 0.084

976956 On Barge, West of Chute Area <0.0044

976951 South Truck Loading Area 0.18

976947 Truck Tailgate Loading Area 0.0071

14




Table 11: Respirable Silica Area Sampling Results Quartz Concentration NIOSH Method 0600/7500
& OSHA ID 142 (Continued)

Coated Uncoated
Date Sample ID Sample Location
(mg/m?®) (mg/m?)
Sampling Day 4
976954 North Truck Loading Area 0.19*
976958 On Barge, East of Chute Area <0.013*
976953 On Barge, West of Chute Area 0.072*
976955 South Truck Loading Area 0.2*
976934 Truck Tailgate Loading Area 0.25*

Lab results provided by Galson Laboratories that contain “<” were found to have a sample concentration that was at least below the indicated
level of detection (LOD). For the purposes of reporting data, the concentration were reported as the value determined to be the LOD and

calculations were based on that value.

*: Denotes sampling volumes that were below the recommended minimum sampling of 400 liters for the NIOSH method 7500.

15




Table 111: Percent Reduction of Respirable Silica when Handling Coated Sand
Coated Uncoated
Min Max Average Min Max Average Percent
Site Location (mg/m3) | (mg/md) (mg/m?d) (mg/m®) | (mg/m?) | (mg/m3) [ Reduction
North Truck Loading
0.02 0.066 0.043 0.052 0.19 0.121 64%
Area
On Barge, East of
0.017 0.084 0.0505 <0.0044 <0.013 0.0087 -480%
Chute Area
On Barge, West of
<0.0044 0.066 0.0352 0.049 0.072 0.0605 42%
Chute Area
South Truck Loading
0.062 0.18 0.121 0.2 0.25 0.225 46%
Area
Truck Tailgate
0.0071 0.13 0.06855 0.073 0.25 0.1615 58%
Loading Area
Average for All
0.0221 0.1052 0.06365 0.07568 0.155 0.11534 45%
Locations
Average Excluding
0.023375 0.1105 0.0669375 0.0935 0.1905 0.142 53%
East of Chute data

Lab results provided by Galson Laboratories that contain “<” were found to have a sample concentration that was at least below the indicated
level of detection (LOD). For the purposes of reporting data, the concentration were reported as the value determined to be the LOD and
calculations were based on that value.

-: Denotes an increase in the Respirable Crystalline Silica concentrations measured (values shown in red).

Percent Reduction of Respirable Silica

An overall percent reduction of 45% for airborne respirable silica was observed when
averaging results for all locations when handling the coated sand as compared to the baseline (Table
[11). The sample concentrations were averaged at each location for both the coated and the uncoated

samples. These averaged values were used to calculate a percent reduction of respirable silica.

16



Excluding the “On Barge, East of Chute Area”, the individual locations ranged from a percent
reduction of 42% at the “On Barge West of Chute Area” to 64% at the “North Truck Loading Area”.
The “On Barge, East of Chute Area” was the only area to show an increase in the amount of
respirable silica captured on the days in which the coated sand was handled (increase of 480%).
Excluding the “On Barge, East of Chute Area”, an overall reduction of 53% was observed when

handling the coated sand.

17



Discussion

The samples examined in this study were area air samples only, and thereby cannot be used
to determine personal exposure or regulatory compliance. Area air samples cannot be compared
to the regulatory standards, but may be used as illustrative values when looking at the performance
of the coating. In previous studies it has been thought that personal samples are of greater
experimental value than area samples (Dahmann, 2008). This was in large part because of the
respirable dust concentration in the PBZ, and the considerably lower suction rates of personal
samplers than that of the area samplers. In recent studies it has been noted that if the same
standards are followed for area sampling that are employed during personal sampling, the personal
samples cannot be considered to have more significance than area samples (Dahmann, 2008). The
data collected in this study may provide an initial overview of potential risk reduction for respirable
silica, but it must be noted that future research would be necessary to accurately portray specific
benefits to worker protection. The research was conducted to compare baseline concentration data
to the concentrations of coated samples in order to examine the airborne silica reduction capacity

of the coating as tested.

Potential Influencing Factors

Several factors may have caused the sampling results to appear unrepresentative of
typical exposures, including the predominant wind direction on sampling days preventing
capture of particulates on the cassette media, along with the rainy conditions on Sampling Day 1.

The lack of documentation of the coated sand deliveries and the gas blower usage to remove

18



sand from the lid of the barge on Sampling Day 2 — 4, that may have resulted in higher levels of
particulates, and lower than recommended sample volume collected due to a shorter period of

loading on Sampling Day 4.

Percent reduction calculations were completed for all locations and also calculated
excluding the data from the “On Barge, East of Chute Area” due to concerns of unrepresentative
data. The data collected from “On Barge, East of Chute Area” was not typical of the overall results.
With the wind originating from the east, it is likely that the particulate matter was carried away
from sampling equipment and not captured on the sampling media, resulting in lower or undetected
sample concentrations during the uncoated sampling days. This low baseline concentration would
not provide representative data when compared to the coated samples. While the monitoring
stations were stationary, the wind speed and direction varied throughout the course of the sampling
and these conditions may have influenced the amount of particulate collected during sampling. It
should also be noted that rainy conditions will decrease the levels of particulates suspended in the

air and may not be representative of sampling occurring during dry conditions.

The application process used to apply the sand coating for the field sampling was
different from the application process previously s in the research and development (R&D)
phase. Inadequate mixing and coating of the sand with the novel sand coating technology may
have diminished the coating’s ability to reduce the airborne silica concentration. The original
application was designed to use five spray nozzles at the plant with a targeted coating rate of 2.8
Ibs/ton via spray nozzles. An issue with the location of one spray nozzle required that nozzle to
be shut down around 11:00 am on Sampling Day 2, and the coating was applied with only four

nozzles for the remaining application. The sand was not mechanically mixed at the time of
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application; however during the R&D phase, the coating was mixed to ensure coating on all
sides. During Sampling Day 3, the coating system was only run intermittently. The coating
system was started when the conveyors belt were started up and was turned off once the belts
were shut down. The coating application may not have been evenly distributed to the outside of
the sand and may not have presented optimal dust suppression during sand handling as a result.
It was not well documented at the plant load out area which trucks received the coating during
the first deliveries of the Sampling Day 2 and 3. Since the trucks were loaded at the plant and
travelled almost 45 minutes to unload at the barge site, the order in which the trucks were loaded
and unloaded may potentially have changed during transit. The possibility that uncoated sand
were unloaded during the coated sand sampling period could not be eliminated without specific

documentation.

During all sampling days, with the exception of Sampling Day 1, the barge lid was
cleaned of excess sand debris. The activities used to clean the barge lid included the use of a
high powered blower to remove the sand debris. Visible dust was observed being blown off the
barge lid, with some of the emissions carried back to the area where the sampling equipment was
located. This visible emissions observed may have resulted in higher than normal results on

those days.

The sample duration was truncated on Sampling Day 4 due to the limited deliveries that
occurred during this day. The typical duration for deliveries extend over an 8 hour work shift, on
this day the delivery duration was approximately two hours, which was not representative in
terms of length of the sampling period. Concentrations from short interval sampling may

overestimate the total shift exposure, as it does not account for the periods of zero or low
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exposures (Dahmann, 2008). The NMAM for 7500 recommends a minimum of 400 liters (L) be
collected during the sampling period; the minimum volumes were not collected during Sampling
Day 4 activities. The low sample volumes collected increases the chances of non-detection for

respirable silica particulates, as observed in this area on Sampling Day 4.

Study Limitations

This study was limited due to small sample size and the truncated sampling time period
for some of the samples collected. Observed factors that may have influenced the data collected

during the study include weather, wind direction and speed, and the coating application method.

It should be noted that results of sampling at this site location may not correspond to the
exposures at other locations; this data was dependent on the site configuration, equipment, and
weather conditions at the time of sampling. The area sampling results in this study are not

indicative of personal samples or other potential situations or environments.

Future Research

Although the use of the sand coating did show a reduction in the concentration of airborne
silica, it did not meet the 80% reduction assigned for this study. Refinement of the application
process for the coating may be a primary factor for not meeting the assigned benchmark.
Application of the coating as it was studied in the R&D phase, so that the coating is thoroughly
applied to the sand and mixed in order to ensure even distribution would need to be studied.
Application of the coating in the field in same manner in which it was tested in the laboratory may

illustrate reduction in future research. Additional future research - including the collection of
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additional samples and the collection of personal samples - may offer a more accurate idea of the

ability of the coating to reduce airborne silica.
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Conclusion

Based on the comparison between the uncoated and coated area air samples collected
during this study, the novel sand coating technology was able to show a 45% reduction of
airborne silica concentration. The results achieved during this study did not meet the benchmark
of 80% set forth for this study, but did illustrate that with more research which could include
technical improvements to the product and refinement to the application process, the desired

reduction values may be possible.
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RESEARCH INTEGRITY AND COMPLIANCE
[nstitutional Review Boards, FWA No. 00001669

e Py o 12901 Bruce B. Downs Bld,, MDCC35 o Tamps, FL 336124799
UNIVERSITY OF (813) 9743638 o FAX(813)974.7091

SOUTH FLORIDA

1/12/2017

Elizabeth Lloyd
Environmental and Occupational Health
Tampa, FL 33612

RE: Not Human Subjects Research Determination
IRB#: Pro00028921
Title: Reduction of Airborne Silica Concentration Using a Novel Sand Coating Technology

Dear Mrs. Lloyd:

The Institutional Review Board (IRB) 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 IRB and approval is not required. If the scope of your project
changes in the future. please contact the IRB for further guidance.

All research activities, regardless of the level of IRB oversight. must be conducted in a manner
that 1s consistent with the ethical principles of your profession. Please note that there may be
requirements under the HIPAA Privacy Rule that apply to the information/data you will utilize.
For further information. please contact a HIPAA Program administrator at 813-974-5638.

We appreciate your dedication to the ethical conduct of research at the University of South
Florida. If you have any questions regarding this matter. please call 813-974-5638.

Sincerely.

\/W Mb

E. Verena Jorgensen, M.D., Chairperson
USF Institutional Review Board
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SAFETY DATA SHEET

1. ldentification

Product identifier Novel Sand Coating Technology
Other means of identification
Product Code MiA

Recommended usa Coating agent for sand.
Recommended restrictions MNona known.
Manufacturer/Imperter/Supplier/Distributer information
Manufacturer

Company name Proprietary Company

Address

Telephone Proprietary Information

E-mail Proprietary Information

Emergency phone number Proprietary Information

2. Hazard(s) identification

Physical hazards Not classified.
Health hazards Mot classified.
Environmental hazards Mot dass!ﬁed_
OSHA defined hazards Not classified.
Label elements
Hazard symbol MNomne.
Signal word Mona.
Hazard statement The mixture doas not meet the criteria for classificafion.
Precautionary statement
Prevention Obsarve good industrial hygiene practices.
Response Wash hands after handling.
Storage Store away from incompatible materials.
Disposal Disposa of waste and residues in accordance with local authority requirements.
Hazard(s) not otherwise Nona known.
classified (HNOC)
Supplemental information MNona.

3. Composition/information on ingredients

Mixtures
Chemical name Commeon name and synonyms CAS number %
Aliphatic Alcohol 56-81-5 60-< 95
Aqueous Aftrition Rasistant Agant Propriatary 5-= 50

*Dasignates that a specific chemical ideniity and/or percentage of composition has been withheld as a trade secret.

4. First-aid measures
Inhalation Mova to fresh air. Call a physician if symptoms develop or persist.

Material name: Nowel Sand Coating Technoboagy
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Skin contact Wash off with soap and water. Get medical attention if irritation develops and persisis. Take off
contaminated clothing and wash bafora reusa.

Eye contact Rinsa with water. Get medical attention if iritation develops and persists.

Ingestion Rinse mouth. Get medical attention if symptoms occur.

Most important Headacha. Irritation of eyes and mucous membranes. Nausaa, vomiting. Skin irritation.
symptoms/effects, acute and

delayed

Indication of immediate Treat symplomatically.

medical attention and special

treatment needed

General information Ensure that medical parsonnel are aware of the material(s) involved, and take precautions fo

protact theamsalas.

5. Fire-fighting measures
Suitable extinguishing media Alcohol resistant foam. Water fog. Dry chemical powder. Carbon dioxide (CO2).

Unsuitable extinguishing Do not use water jet as an extinguisher, as this will spread the fire.
media

Specific hazards arising from Dwring fire, gases hazardous to health may be formed.

the chemical

Special protective aquipment Salf-contained braathing apparatus and full protective clothing must ba worn in case of fire.
and precautions for firefighters

Fire fighting Miove containars from fire area if you can do =o without risk.

equipmentinstructions

Specific methods Use standard firefighting procedures and consider the hazards of other involved materials.

6. Accidental release measures

Personal precautions, Keop unnacassary personnal away. Keep people away from and upwind of spilllaak. Keap out of
protective equipment and low areas. Do not touch damaged containars or spilled matarial unless wearing appropriate
emergency procedures protactive clothing. For personal protection, see saction 8 of the SDS.

Methods and materials for Large Spills: Stop the flow of material, if this is without risk. Dike the spilled material, whare this is

containment and cleaning up possible. Cover with plastic sheet to prevent spreading. Absorb in vermiculite, dry sand or earth
and place into containers. Use water spray to reduce vapors or divert vapor cloud dritt. Prevent
antry into walerways, sewer, basements or confined areas. Following product recovery, flush area
with water.

Small Spills: Wipe up with absorbent maierial (e.g. cloth, fieace). Clean surface thoroughly to
remove residual contamination.

Mever raturn spills to original containars for re-usa. For waste disposzal, sea saction 13 of tha SDS5.
Environmental precautions Avoid discharge into drains, water courses or onto the ground.

7. Handling and storage
Precautions for safe handling Avoid prolonged exposure. Obsarve good industrial hygiene practices.
Conditions for safe storage, Store in original tightly closed container. Store away from incompatitle materials (see Seclion 10
including any incompatibilities of the S0E).
8. Exposure controls/personal protection
Occupational exposure limits
US. OSHA Table Z-1 Limits for Air Contaminants (20 CFR 1910.1000)

Components Type Value Form
Aliphatic Alcohol (CAS PEL 5 mg/m3 Raspirable fraction.
56-81-5)
15 mg‘'m3 Total dust.
Biological limit values Mo biglogical exposure limits noted for the ingredient(s).
Appropriate engineering Good genaral ventilation (typically 10 air changes par hour) should ba usad. Ventilation ratas
controls should ba matchad to conditions. If applicable, usa procass enclosuras, local axhaust wantilation,

or othar enginearing controls to maintain airborne levels below recommended exposura limits. If
exposure limits have not been established, maintain airborne levels o an accoptable level.

Individual protection measures, such as personal protective equipment

Eyeiface protaction Avoid contact with ayes. Waar salafly glasses with side shialds (or goggles).
Material name: Mowvel Sand Coating Technobogy S0EUS
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Skin protection

Hand protection Waar appropriate chamical resistant gloves.
Other Waoar appropriate chemical resistant clothing.
Respiratory protection In case of insufficient venfilation, wear suitable respiratony equipment.
Thermal hazards Wear appropriate thermal protective clothing, when necessary.
General hygiena Always ocbserve good personal hygiene maeasuras, such as washing after handling the matarial
considerations and bafore eating, drinking, and’'or smoking. Routinely wash work clothing and protective

eqguipment io remove contaminants.

9. Physical and chemical properties

Appearance Colorless to Light Amber Liquid.
Physical state Liguid.
Form Liguid.
Color Colorless to Light Amber

Odor Minimal.

Odor threshold Mot available.

pH 7-T5

Melting point'freezing point Mot availabla.
Initial boiling point and boiling Mot availabla.

range

Flash point = 380 °F (= 177 °C)
Evaporation rate Mot available.
Flammability (solid, gas) Mot available.

Upperlower flammability or explosive limits
Flammability limit - lower Mot availabla.

Flammability limit - upper Mot available.
(%)

Explosive limit - lower (%) Mot availabla.
Explosive limit - upper (%) Mof available.

Vapor pressure Mot available.
Vapor density Mot availabla.
Relative density Mot available.
Solubility(ies)
Solubility (water) Complete.
Partition coefficient Mot available.
(r-octanol'water)
Auto-ignition temperature Mot availabla.
Decomposition temperature Mot availabla.
Viscosity 60 - 90 cP
Viscosity temperature TI*F(25°C)
Other information
Density 9.50- 10.35 I¥gal
Density temperature 7T °F (25 °C)
Specific gravity 1.15-1.24
Specific gravity 77 °F (25 °C)
temperatune
10. Stability and reactivity
Reactivity The product is stable and non-reactive under normal conditions of use, storage and transport.
Chemical stability Matarial is stable under normal conditions.
Material name: Novel Sand Coating Technology S0E 1S
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Possibility of hazardous Mo dangerous reaction known under conditions of normal wsa.

reactions

Conditions to avoid Avoid temperatures exceeding the flash point. Contact with incompatible materials.
Incompatible materials Strong oxidizing agents.

Hazardous decomposition Carbon oxides. Irrtating and/or toxic fumes and gases may be emitied upon the products
products decomposition.

11. Toxicological information
Information on likely routes of exposure

Inhalation Mot classified. Prolonged inhalation may ba hanmiful.

Skin contact Mot classified. Frequent or prolonged contact may defat and dry the skin, leading to discomiort
and darmatitis.

Eye contact Mot classified. Direct contact with eyes may cause mporary irritation.

Ingestion Mot classified. May cause discomfort if swallowed.

Symptoms related to the Headache. Nausaa, vomiting. Skin irritation. Irritation of eyes and mucous membranes.
physical, chemical and

toxicological

characteristics
Information on toxicological effects

Acute toxicity Mot availabla.
Skin corrosion/irritation Mot classified. Prolonged skin contact may cause femporary irritation.
Serious eye damage/oye Mot classified. Direct contact with eyes may cause mporary irritation.
irritation

Respiratory or skin sensitization
Respiratory sensitization Mot classified.

Skin sensitization Not classifind.
Germ cell mutagenicity Mot classified. Mo data available to indicale product or any components present at grealer than
0.1% are mutagenic or ganotoxic.
Carcinogenicity This product is not considered to be a carcinogen by IARC, ACGIH, NTP, or OSHA.
IARC Monographs. Overall Evaluation of Carcinogenicity
Mot listed.
OSHA Specifically Regulated Substances (20 CGFR 1910.1001-1050)
Mot regulated.
US. National Toxicology Program (NTP) Report on Carcinogens
Mot listed.
Reproductive toxicity Not classified. This product is not expected to causs mproductive or developmental effects.
Specific target organ Not classified.
toxicity - single exposumne
Specific target organ Mot classified.
toxicity - repeated
exposune
Asgpiration hazard Mot classified.
Chronic effects Prolonged exposure may causa chronic effects.

12. Ecological information

Ecotoxicity Tha product iz not dassified as environmeantally hazardous. Howawver, this doas not exclude tha
possibility that large or frequent spills can have a harmiul or damaging effect on the envircnmant.
Components Species Test Resulis
Aliphatic Alcchol (CAS 55-81-5)
Aquatic
Fish LC50 Rainbow trout,donaldson trout 51000 - 57000 mg/l, 96 hours
{Oncorby nchus mykiss)

* Estimates for product may be based on additional component data not shown.
Persistence and degradability Mo data is available on the degradability of this product.

Material name: Mowel Sand Coating Technology S0EUS
Version#: 05 Revision date: 06-03-2016  lssue date: 01-03-2018 407

32



Bivaccumulative potential Mo data available.
Partition coafficient n-octanol / water (log Kow)

Aliphatic Alcohol -1.76
Mability in soil Mo data available.
Other adverse effects Mo other advarse environmental efiects (e.9. ozone deplaetion, photochamical ozone creation

potenfial, endocrine disruption, global warming potential) are expected from this componant.

13. Disposal considerations

Disposal instructions Collect and reclaim or dispose in sealed containers at licensed waste disposal sile.

Local disposal regulations Dispose in accordance with all applicable regulations.

Hazardous waste code The wasie code should be assigned in discussion betwean the user, the producer and the waste
disposal company.

Waste from residues / unused  Dispose of in accordance with local regulations. Empty containers or liners may ratain soma

products product residues. This material and its container must be disposad of in a safe manner (sea:
Disposal instructions).

Contaminated packaging Empty containers should be taken to an approved waste handling site for recycling or disposal.
Since emptied containers may retain product residuse, follow labal warnings even afier container is
amptiad.

14. Transport information
DoT

Mot regulated as dangarous goods.
IATA

Mot regulated as dangarous goods.
IMDG

Mot regulated as dangarous goods.

Transport in bulk according to Mot available.
Annex Il of MARPOL 73778 and
the IBC Code

15. Regulatory information

US federal regulations All components are on the .5, EPA TSCA Inventory List.
This product is not known fo be a "Hazardous Chemical™ as defined by the OSHA Hazard
Communication Standard, 20 CFR 1910.1200.

TSCA Section 12{b) Export Notification (40 CFR 707, Subpt. D)

ot regulated.
CERCLA Harardous Substance List (40 CFR 302.4)
Mot listed.
SARA 304 Emergency release notification
HNot regulated.
OSHA Specifically Regulated Substances (20 CFR 1910.1001-1050)
ot regulated.
Superfund Amendments and Reauthorization Act of 1086 (SARA)
Hazard categories Immediate Hazard - No
Delayed Hazard - No
Fira Hazard - No

Prassure Hazard - No
Reactivity Hazard - No
SARA 302 Extremely hazardous substance
Not listed.
SARA 311/312 Hazardous Mo
chemical

SARA 313 (TRI reporting)
ot regulated.

Other federal regulations
Clean Air Act (CAA) Section 112 Hazardous Air Pollutants (HAPs) List

HNot regulated.
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Clean Air Act (CAA) Section 112{r) Accidental Release Prevention (40 CFR 68.130)

Mot regulated.
Safe Drinking Water Act Mot ragulated.
(SDWA)
FEMA Priority Substances Respiratory Health and Safety in the Flavor Manufacturing Workplace
Aliphatic Alcohol (CAS 56-81-5) Cther Flavoring Substances with OSHA PEL's
US state regulations

USs. California Controlled Substances. CA Department of Justice (California Health and Safety Code Section 11100)

Mot listed.

US. Massachusetts RTK - Substance List
Aliphatic Alcohol (CAS 58-81-5)

US. New Jersey Worker and Community Right-to-Know Act
Aliphatic Alcohol (CAS 56-81-5)

US. Pennsylvania Worker and Community Right-to-Know Law
Aliphatic Alcohol (CAS 56-81-5)

US. Rhode Island RTK

Mot regulated.

US. California Proposition 65

California Safe Drinking Water and Toxic Enforcement Act of 1986 (Proposition 65): This material is not known o coniain
any chemicals currantly lisiad as carcinogans or reproductive toxins.

International Inventories

Country(s) or region Inventory name On inventory (yes/no)*
Australia Australian Inventory of Chemical Substancas (AICS) Yes
Canada Domestic Substances List (DSL) Yes
Canada Mon-Domestic Substances List (NDSL) Mo
China Imventory of Existing Chemical Substances in China (IECSC) Yes
Europe Europaan Inventory of Existing Commearcial Chemical Yes
Substances (EINECS)
Europa Europaan List of Motified Cheamical Substances (ELINCS) Mo
Japan Imventory of Existing and Mew Chemical Substances (ENCS) Yes
Korea Existing Chemicals List (ECL) Yes
Mew Zealand Mew Zaaland [nveniory Yes
Philippinas Philipping Imventory of Chemicals and Chemical Substances Yes
(PICCS)
United States & Puero Rice  Toxic Substances Control Act (TSCA) Inventory Yes

A "Yes" indicates that all components of this product comply with the inventony eguirements administered by the governing country(s)
A "Mo” indicates that one or more components of the product are not listed or exempt from listing on the imrentory administered by the governing

country(s).

16. Other information, including date of preparation or last revision

lszue date
Revision date
Version #
HMISE ratings

NFPA ratings

Disclaimer

01-08-2016
06-03-2016
05

Health: 1
Flammability: 1
Physical hazard: 0
Personal protection: X
Health: 1
Flammability: 1
Instability: 0

The information provided in this Safety Data Shaat is coract to the best of our knowladge,
information and belief at the date of its publicalion. The information given is designed only as a
guidance for safe handling, use, processing, storage, fransportation, disposal and mlease and is
not to be considerad a warranly or guality spacification. The information relaies only to the spacific
material designated and may not ba valid for such material used in combination with any other
materials or in any process, unless spacified in the text.
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Revision information Physical & Chamical Properties: Multiple Properties
Taxicological Information: Toxicological Daia
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Appendix C:

List of Equipment and Instrumentation

2 piece 37 mm diameter 5-um PVVC Membrane Filter Sampling Cassette
3 piece 37 mm diameter 5-um PVVC Membrane Filter Sampling Cassette
Aluminum Cyclone and Calibration Chamber

Bios DryCal Defender 510-M primary calibrator
Serial Number: 127807

Gilian GilAir-5 Air Sampling Pump
Pump Number: PG679

Gilian GilAir-5 Air Sampling Pump
Pump Number: PG541

Gilian GilAir-5 Air Sampling Pump
Pump Number: PG667

Gilian GilAir-5 Air Sampling Pump
Pump Number: PG727

Gilian GilAir-5 Air Sampling Pump
Pump Number: PG744

Gilian GilAir-5 Air Sampling Pump
Pump Number: PG1515

Gilian GilAir-5 Air Sampling Pump
Pump Number: PG658

Gilian GilAir-5 Air Sampling Pump
Pump Number: PG726

Gilian GilAir-5 Air Sampling Pump
Pump Number: PG176
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Gilian GilAir-5 Air Sampling Pump
Pump Number: PG256

Gilian GilAir-5 Air Sampling Pump
Pump Number: PG679

Gilian GilAir-5 Air Sampling Pump
Pump Number: PG249

Nielsen-Kellerman Kestrel 5400 Heat Stress Tracker
SKU family: 0854

Stationary Sampling Tripods

TSI DustTrak DRX Aerosol Monitor 8533
Serial Number: 8533153303

Tygon tubing and Cassette holders
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Air Monitoring Data
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AIR MONITORING DATA SHEET

MONITORING EVENT INFORAMATION

Sife Propristary Diate 51606
Area Name Barge Unloading Fump # P67
Title Morth Trock Unloading Area LCvclome # CY1584
Denote whether Rontine TWA Monitoring or Task Specific Monstoring
Foutine TWA Monitoring I Task Specific Monitoring
List GROUP/TASE if task specific
Uncoated Sand Samples
SAMPLING MEDIA/ANALYSIS INFORMATION

Sampling Media ipc 3T-mm, S-pm PV cassette Assiened Nomber | 276014
Analysis type F.espirable Dust NIOSH method # Q00T 500 & ID 142

ANATYTES Lab Eesnls Units
Dust 0.14 mg'm’
Quartz 0052 mz'm’
Cristobalite <I0.00438 mg'm*
Tridymite <1018 mg'm*
Calcuolated PEL 1025 mgm'

CATIBEATION and SAMPIING DATA
Calibration Bios Defendst 510-M Drate TIWE015
A ethod Tnstroment Calibrated
Calibrator Serial# | 127507
Starting Flow rate AVEG (V'min) 250
(1/'mim)
End Flow Eate AVEG (V'min) 257
{l/miu)
Avwerage Flow rate for sampling period (1'min) 154
Start Time ¥:54 am End time 4:41 pm Total sampling 408
time {mins)
Volome Collected (liters) 1036.3
MWEATHER INFORAMA TTOM
Wind Direction East - SE- 5W Wind velocity (mph) 7 mph
Temperatare (F) 5§0-504F Huomidity 55%
JOB TASK INFUOERIATITR
Job Task Description Durafion (mins)

Rewision Date: Biry 1, 2018
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AIR MONITORING DATA SHEET

MONITORING EVENT INFORAMATION

Site Propristary Date 516516
Area Name Barge Unloading Pump # PEIIT
| Title On Barge. East of Chute Cvclome & CY 2080

Denote whether BEontine TWA Monitoring or Task Specific Monitoring
FEoutine TWA Monitoring _~ x Tazk Specific Monitoring _

List CROTUPTASE if fask specific

Uncoated Sand Samples

SAMPLING MEDIA/ANATYSIS INFOREMATION

Sampling Media ipc 37-mm, 5-um PVC casserte Assigned Number ATELLS
Apalysis type Fespirable Dust NIO5H method # OG00T500 & 1D 142
ANAIYTES Lab Besnltz Units
Dusi <0044 mem*
Quartz 00044 mgm*
Cristobalite =10, 0044 mg'm*
Tridymite <0018 mg'm*
Calculated PEL 5.0 mEm'
CATIBEATION and SAMPLING DATA
Calibration Bios Defender 510-M Diate TIW2015
A ethod Tnstrument Calibrated
Calibrator Serial# | 127507
Starting Flow rate AVEG (V'min) 250
(1'min)
End Flow Eate AVEG (I'min) 134
{1}
Average Flow rate for sampling pericd (1'min) 151
Start Time 8:15 am End time 4:48 pm Total sampling 453
tme {mins)
Violome Collected (liters) 1141 .6
WEATHER INFUOMRALA TTON
Wind Diirection East - 5E- 5W Wind velocity {mph) T mph
Temperatore (F) SR0-504TF Humidity 35%
JUD TASK INFUOBRRIALTTUN
Job Task Descnpton Duration {mins}

Eevision Date: bxy 1, 2016
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AIR MONITORING DATA SHEET

MONITORING EVENT INFOEMMATION

Sife Propristary Diate 31616
Area Name Barge Unloading Pump # PiG674
Tiile Om Barge. West of Chae Lvclope # Y220
Denote whether Bontine TWA Monitoring or Task Specific Moniforing
Foutine TWA Monitoring I Task Specific Monitoring
List GROUP/TASE if task specific
Uncoated Sand Samples
SAMPLING MEDIA/ANALYSIS INFOEMATION

Sampling Aedia jpc 37-mm, S-pm PVE casserte Assizned Nomber 276044
Analysis type F.espirable Dust NIOSH method # Qa00/ 7500 & ID 142

ANALYTES Lab Besnlis Units
Drmst .15 mz'm’
Quartz 0049 mz'm’
Cristobalite <0048 mg'm*
Tridymite =019 mg'm*
Calcuolated PEL 0.8 mgm'

CALIBEATION and SAMPLING DATA
Calibration Bios Defendar 510-M Drate W15
M ethod Tostroment Calibrated
Calbibrator Serial# | 127207
Starting Flow rate AVEG (I'min) 250
(L' min)
End Flow BEate AVG (Vmin) 252
(V'min}
Awerage Flow rate for sampling period (1'min) 151
Start Time 1000 am End time 4:55 pm Total sampling 415
time {mins)
Volome Collected (laters) 1041.7
NWEATHERK INFORMA TTOH

Wind Direction East — 5E- 5SW Wind velocity {(mphj 7 mph
Temperature (F) ER0-ED4TF Humidity 5%

JOB TASK INFOERIATION

Job Task Descnpinn

Umration (mims)

Fewvizion Date: bny 1, 2018
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AIRE MONITORING DATA SHEET

MONITORING EVENT INFORMATION

Site Propriefary Diate 1 (3 1]
Area Name Barge Unloading Fump # P76
Title South Track Unloading Arsa Cyclone # CY208%8
Denpote whether BEontine TWA Monitoring or Task Specific Monitoring
Fountine TWA Monitoring I Task Specific Monitoring
Liszt CROUP/ TASK if task specific
Uncoated Sand Samples
SAMPLING MEDIA/ANALYSIS INFORMATION

Sampline Media ipc 37-mm. S-pm PV casserte Assimed Nomber | 976838
Analysis type F.espirable Dust NIOSH method # Q6007500 & ID 142

ANAIYTES Lab Besnlts Units
Dust .66 mg'm’
Quartz 0.25 mg'm®
Cristobalite <0003 mg'm*
Tridymite =0.021 mg’m*
Calculated PEL 0.25 mg'm’

CALIBEATION and SAMPLING DIATA
C alibration Bios Defender 510-M Date WS
Method Insirument Calibrated
Calbibrator Serial# | 127207
Starting Flow rate AVEG (VV'min) 243
{(I'min}
End Flow Rate AVE (V'min) 211
(Vmin})
Avwerage Flow rate for sampling period (1'min) 132
Start Time 352 am End time 4:18 pm Total sampling 406
time {mins)
Volome Collected (Iters) 219
WEATHER INFORMA TTOMN
Wind Direction East — 5E- 5W Wind velocity (mph) T mph
Temperature (F) S80-504F Huomidity 55%
JUOB TASK INFUORERATIUN
Jab Task Descrpiion Umration {mms)

Eevision Date: Bixy 1, 1016
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AIR MONITORING DATA SHEET

MONITORING EVENT INFORAMATION

Site Propristary Diate SI166
Area Name Barge Unloading Fump # P340
Title Truck Tail=ate Unloadine Area Cyiclome & CY14972
Denote whether Eonting TWA Monitoring or Task Specific Monitoring
Rountine TWA Monitoring _ x Tazk Specific Moniforing
List SECG Mame if rontine Lizt CROUP/TASE if fask specific

Uncoated Sand Samples

SAMPLING MEDIA/ANALYSIS INFORMATION

Sampling Media ipc 3T-mm, S-um PV casserte Assizned Nomber | 974044

Apalysis type F.espirable Dust NIOSH method # G007 500 & ID 142
ANALYTES Lab Resnlts Units

Dust 0.23 mg/m’

Quartz 0.073 mg/m’

Cristobalite <0.0047 mg'm*

Tridymite <0019 mgm*

Calculated PEL .29 mg'm’

CALTBEATION and SAMPLING DATA

Calibration Bios Defender 510-M Diate TW0L5S
M ethod Tnsiroment Calibrated
Calibrator Serial# | 127807
Starting Flow rate AVEG (Vmin) 250
{L'min)

End Flow Eate AVE (V'min) 230

(l'min}
Awerage Flow rate for sampling period (1'min) 140
Start Time 11 am End time 4:12 pm Total sampling 441
time {mins)
Volome Collected (liters) 10584
WEATHFERE INFOEAMATION

Wind Direction East - 5E- 5W Wind velocity (mohj 7 mph
Temperature (F) ERR-EDAF Humidity 55%

JOB TASK INFOERATION

Job Task Description Druration {mins)

Fevizion Date: Bxy 1, 2016
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AIE MONITORING DATA SHEET

MONITORTNG FVENT INFORATATION

Sife Propristary Date 51616
Area Name Barge Unloadinz Fump # PG156
| Tiile North Trock Unloading Area Cvelome #
Demote whether Ronfine TW A Monitoring or Task Specific Monitoring
Foufime TWA Monitoring _ 1 Tazk Specific Moniforing _

Lizt GROUFP/TASK if task specific

Uncoated Sand Samples

SAMPLING MEDIAANATYSIS INFOEMATION
Sampline Media 1pc 37-mm, S-pm PV cassette Assiened Number | 272303
Ampalysis type Total Dhast NIOSH method # 0500
ANAIYTES Lab Resmliz Umits
Diasi 0.38 mgim®
CATLIBEATION and SAMPIING DATA

Calibration Bios Defendar 310-M Drate W15
A ethod Tnstrument Calibrated
Calibrator Serial # | 127207
Starting Flow rate AVEG (Vmin) 200
(V'min}

End Flow Eate AVE (V'min) 2.05

(L'min}
Avwerage Flow rate for sampling period (1'min) 103
Start Time 54 am End time 4:45 pm Total sampling 411
Hme {mins)
Volome Collected (liters) 2343
WEATHER INFORMATTON

Wind Direction East - SE- 5T Wind velocity {mph) 7 mph
Temperatare (F) ERR-ERAF Huomidity 5%

JOB TASK INFOERIATITN

Job Task Descripiion

Revizion Date: hixy 1. 2016
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AIR MONITORING DATA SHEET

MONITORING FVENT INFORAATION

Sife Propristary Diate 51616
Area Name Barge Unloadinz Fump # P58
Title COm Barge. East of Clute Area Cvclone 2

Demote whether Bontine TWA Monitoring or Task Specific Monitoring
Boutine TWA Monitoring _~ x Tazk Specific Monitorimg

List CROUP/TASE if task specific

Uncoated Sand Samples

SAMPLING MEDIA/ANATLYSIS INFORMATION
Sampline Media 1pc 37-mm, S-pum PV cassetie Asziened Nomber | 2722182
Amalysis fype Total Drast NIOSH method 7 0500
ANATYTES Lab Resmlis Units
Drast <051 meim’
CALIBRATION and SAMPLING DATA

Calibration Bios Defender 5 10-M Diate WS
A ethod Tostroment Calibrated
Calibrator Serial # | 127507
Starting Flow rate AVEG (Vmin) 220
(L'min)

End Flow Eate AVE (V'mim) 110

(Vi)
Average Flow rate for sampling period {1'min) 115
Start Time 15 am End time 4:47 pm Total sampling 452
Hme {mins)
Volume Collected (liters) 07E
WEATHFR INFORAMATION
Wind Direction East - S5E- 5W Wind velocity (mph) 7 mph
Temperature (F) E§0-504F Humidity 55%
JOB TASK INFURRATITN
Jab Task Descnpiuon Urmration {mms)

Revizion Date: hixy 1. 2016
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AIR MONITORING DATA SHEET

MONITORING EVENT INFORAMATION

Sife Propristary Diate SE1E
Area Name Barge Unloading Fump # Pi3724
| Title Om Baree - West of Chute Area LCvilome #
Denote whether Bontine TWA Monitoring or Task Specific Monitoring
Rountine TWA Monitoring _ x Tazk Specific Moniforimg

List GROUPTASE if task specific

Uncoated Sapd Samples

SAMPLING MEDIAANALYSIS INFOEMATION

Sampling hMedia 1pc 37-mm, S-pm PV cassetie Assizned Number 97280
Anpalysis type Total Dhast NIOSH method 7 0500

ANATYTES Lab Resnliz Umits
Drast 0.72 mem’

CATLTREATION and SAMPLING DATA

Calibration Bios Defendar S10-M Date T1W2015
A ethed Tnstrument Calibrated
Calibrator Serial # | 127507
Starting Flow rate AVEG (U'min) 200}
(l'min)

End Flow Eate AVE (U'min) 203

(L}
Avwerage Flow rate for sampling period (1'min) 101
Start Time 100 am End time 4:51 pm Total sampling 412
Hme {mins)
Volome Collected (liters) 3281
WEATHFE INFOEAATION

Wind Direction East - 5E- 5W Wind velocity {mph) 7 mph
Temperatare (F) 5§0-504F Humidity 35%

JOB TASK INFOERIATINN
Job Task Description Drur ation (mins)

Bevizion Date: hixy 1, H016
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AIR MONITORING DATA SHEET

MONITORING FYENT INFORMATION

Site Propristary Diate 51606
Area Name Barge Unloading Fump # PG1T4
Title South Truck Unloadins Area Cyvelope £

Demote whether Bontinge TWA Monitoring or Task Specific Monitoring

Eoufine TWA Monitoring I Task Specific Moniforing

List GROUP/TASK if task specific

Uncoated Sand Samples

SAMPLING MEDIAANALYSIS INFOEMATION

Sampline Media 2 pc 37-mm, 5-um BV cassette Assigned Number | 271270
Apalysis fvpe Total Dhast NIOSH method # 0500

ANAINYTES Lab Eesnlis Umitts
Drst Ll mz'm*

CALTIBEATION and SAMPLING DATA

Calibration Bios Defender 510-M Diate TS
Aethed Tnstroment Calibrated
Calibrator Serial # | 127807
Starting Flow rate AVG (V'min) 2.6
(1/'mim)
End Flow Eate AVGE (V'min) 159
{I'min}
Average Flow rate for sampling pericd (1'min} 189
Start Time §:5Fam End time 4:36 pm Total sampling 404
time {mins)
Violome Collected (liters) 2064
WEATHIE INFOFEALATION
Wind Dbrection East — 5E Wind velocity {mph} T mph
Temperature (F) ER0-E04F Humidity 35%
JOB TASK INFUOERIATITIN
Job Task Descnption Druration {mmns)

Revizion Daiec Blxy 1, 2016
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AIR MONITORING DATA SHEET

MONITORING EVENT INFORMATION

Sife Proprietary Diate 51616
Area Name Barge Unloading Fump # PF1515
Title Truck Tad=ate Unloading Area Cvclome #

Denote whether Eontine TW A Monitoring or Task Specific Monitoring

Eoutine TWA Monitoring I Tazk Specific Monitoring

List GROUP/TASK if task specific

Unceated Sand Samples

SAMPLING MEDIAANALYSIS INFOEMATION

Sampling Aedia 1pc 37-mm, 5-pm PV cassefis Assigmed Number | 271278
Apalyzis type Total Dhast NIOSH method 7 0500

ANALYTES Lab Eesalts Units
Dast 053 mz'm’

CALIBEATION and SAMPLING DATA

Calibration Bios Defender 510-M Diate 2015
A ethod Tostroment Calibrated
Calibrator Serial # | 127807
Starting Flow rate AVEG (I'min) 2.0
(L'min}

End Flow Rate AVG (Umin) 204

(Vmin}
Average Flow rate for sampling period (1'min) .03
Start Time #:11 am End time 4:1% pm Total sampling 433
Hme (mins)
Volome Collected (liters) 389.1
WEATHFER INFORAMA TTONS

Wind Direction East — 5E- 5W Wind velocity {mph) 7 mph
Temperature (F) S§0-504F Humidity 55%

JUB TASK INFURRLIA LTIUN

Job Tazk Descnpinon Dnration (mims)

Eevizion Date: My 1, 2018
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AIR MONITORING DATA SHEET

MONITOEING EVENT INFOEAATION

Site Propristary Diate 3806
Area Name Barge Unloading Fump & PGEGT
| Title Nonth Trock Unloading Area Cyclone # Y1384

Dienote whether Rontine TW.A Monitoring or Task Specific Monitering
Rontime TWA Monitoring I Task Specific Moniforing

Lizt CROTETASKE if task specific

Coated Sand Samples

SAMPLING MEDIAANATLYSIS INFOEMATION
Sampling Media ipc 37-mm, 5-pm PV cassette Assiened Nomber | 976835
Anpalysis fype F.espirable Dast NIOSH method # OG00TH00 & ID 142
ANALIYTES Lab Besalts Umits
Dimst 0.4 mgm*
Quartz 0.020 mzim’
Cristobalite =10.0057 mg'm*
Tridymite =023 mg'm*
Calculated PEL 0.30 mgm’
CALTBEATION and SAMPLING DATA

Calibration Bivs Defender 310-M Diate TIWE015
M ethod Tnstroment Calibrated
Calibrator Serial# | 127807
Starting Flow rate AVEG (U'min) 244
(Umin}

End Flow Eate AV (V'min) 141

(I'min)
Avwerage Flow rate for sampling period (1'min) 2145
Start Time .51 am End time 154 pm Total sampling 161
tHme {mins)
Volome Collected (Inters) 3845
WEATHER INFORMA TTON
Wind Direction NNE Wind velocity {mph) 7-8 mph
Temperature (F) £0.7-TOF Huomidity 6%
JUL TASK INFUBRRIA TTON
Job Task Descnption Dration {mms)

Fevizion Date: Biry 1, 2016
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AIE MONITORING DATA SHEET

MONITORING EVENT INFORAIATION

Sife Propristary Date 51816
Area Name Barge Unloadins Pump & PiGE72
| Tiile On Barge East of Chute Area Cvelome # CY2088

Denote whether Rontine TWA Monitoring or Task Specific Monitoring
Foufine TWA Monitoring __ x Tazk Specific Monitoring

Lizt GROUP/TASK if tazk specific

Coated Sand Samples

SAMPLING MEDIA/ANATYSIS INFORMATION
Sampling Media ipc 37-mm, S-pm PV cassette Assigned Nomber | 2746030
Analysis type F.espirable Dust NIOSH method # 0a00T 500 & ID 142
ANATYTES Lab Resnlis Umits
Dust <060 meim’
Quartz 0.017 mzim’
Cristobalite <200, Q) mg'm*
Tridymite <0.024 mgm*
Calculated PEL 0.098 mem'
CALIBEATION and SAMPLING DATA

Calibration Bins Defender 310-M Drate TIWI015
Aethod Tnstrument Calibrated
Calibrater Serial# | 127207
Starting Flow rate AVEG (U'min) 144
(V'min}

End Flow Eate AVE ('min) a19

{V/mim}
Avwerage Flow rafe for sampling period (1'min) 1M
Start Time b4 am End time 342 pm Total sampling asT
Hme {mins)
Volome Collected (Inters) 535.38
WEATHER INFORAMA TTON
Wind Direction N/NE Wind velocity {mph) 7-8 mph
Temperature (F) 50.7-TOF Humidity Ti%
JUB LASEK INFUBRMATTUN
Job Task Descnpion Dmration {mms)

Eevizsion Daie: by 1, 2018
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AIR MONITORING DATA SHEET

MONITOEING EVENT INFORAMATION

Site Propristary Diate 518706
Area Name Barge Unloading Pomp # Piz321
Title 0o Baree. West of Chuts Arsa Cvilome # CY2146

Denote whether Bontine TWA Monitoring or Task Specific Monitoring

Rountine TWA Monitoring I Tazk Specific Monitoring

List GROTUPTASK if task specific

Coated 5and Samples

SAMPLING MEDIAANALYSIS INFOEMATION

Sampling Media ipc 37-mm, S-um PV casserte Assigned Nomber ATERI2

Apalysis type F.espirable Dust NIOSH method 7 Qa0 T500 & 1D 142
ANAIYTES Lab Besnlts Units

Drmst .16 mgim*

Quariz 0066 mgim®

Cristobalite <0.00E8 mg'm*

Tridymite <0023 mg'm*

Calcolated PEL 0.23 mgm’

CALTBEATION and SAMPLING DATA

Calibration Bios Defender 510-M Drate 102015
M ethod Instroment Calibrated
Cahbrator Serial # | 127807
Starting Flow rate AVG (V'min) 148
(Lmin}

End Flow Eate AVG (V'min) 237

(l'min}
Avwerage Flow rate for sampling period (V'min) 143
Start Time 4:41 am End time 1:17 pm Total sampling 154
tme {mins)
Volome Collected (liters) 2402
WEATHFE INFORMATION

Wind Direction NNE Wind velocity (mph) 7-8 mph
Temperature (F) £0.7- TOF Huomidity %

JOB TASK TNFOERIATIUN
Jab Task Descnpton Dmration {mims)

Revision Date- bxy 1, 2016
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AIR MONITORING DATA SHEET

MONITOEING EVENT INFOERAMATION

Sife Proprietary Diate 518716
Area Name Barge Unloading Fump # P3727
| Title South Track Unloadine Ar=a Cvilome # CY2080

Denote whether Bontine TWA Monitoring or Task Specific Monitoring
Rontime TWA Monitorimeg 1 Tazk Specific Monitoring

List GROUE/TASE if task specific

Coated 5and Samples

SAMPLING MEDIA/ANALYSIS INFOEMATION

Sampling M edia ipc 37-mm, 5-um PV casserte Assigned Number ATERST

Apalysis type F.espirable Dust NIOSH method 7 OG0T 500 & ID 142
ANALIYTES Lab Resalts Unis

Diusi 0.23 mg'm’

Quariz 0,042 mg'm’

Cristobalite =10 0054 mg'm*

Tridymite 0,022 mg'm*

Calcolated PEL 0.34 mg/m'

CALIBREATION and SAMPLING DATA

Calibration Birs Defendar S10-M Diate 110015
Aethod Instrument Calibrated
Calibrator Serial® | 127807
Starting Flow rate AVEG (I'min) 253
(1 min)
End Flow BEate AVE (U'mim) 247
(L'mim)
Average Flow rate for sampling period (1'min) 150
Start Time 351 am End time 4:01 pm Total sampling 168
Hme (mins)
Violome Collected (liters) L2040
WEALTHER INFORMALIOMN
Wind Direction N/NE Wind velocity (mph) 7-8 mph
Temperature (F) 50.7- TOF Humidity 6%
JOB TASK INFUERIATION
Job Task Descripiion Duration (mins)

Revizion Date: biry 1, 2016

52



AIE MONITORING DATA SHEET

MOXITORING EVENT INFORAMATION

Site Proprigtary Date 518716
Area Name Barge Unloading Pump # PiF144
Title Truck Tailzate Unloading Area Cvilome # CY1972

Denote whether Eontine TWA Monitoring or Task Specific Monitoring

Eoutine TWA Moaitoring I Task Specific Monitoring

Lizt CROTUPTASK if fask specific

Coated 5and Samples

SAMPLING MEDIAANALYSTS INFOEMATION

Sampling Media ipc 37-mm, 5-pm PV cassette Assigmed Nomber | 276037

Apalysis type Flespirable Dast NIOSH methed # QGO0 7500 & ID 142
ANATYTES Lab Results Umits

Dusi 0.40 mzm*

Quartz 0.13 mz'm’

Cristobalite <10 D054 mg'm*

Tridymite <0022 mgm*

Calculated PEL 024 mem’

CALTBEATION and SAMPLING DATA

Calibration Bios Defender 510-M Diate T1WE01S
Afethod Tnsiroment Calibrated
Calibrator Serial# | 127207
Starting Flow rate AVEG (I'min) 252
(/' min)

End Flow Eate AVEG (V'min) 245

{L'minj
Avwerage Flow rate for sampling period (1'min) 149
Start Time 351 am End time 3:50 pm Total sampling 171
time {mins)
Volome Collected (liters) 2954
WEALTHER INFORNMA TTON

Wind Direction NNE Wind velocity (mph) 7-8 mph
Temperature (F) 50.7- TOF Huomidity %

JUOB TASE INFOERIATITIN

Job Task Description Drurafion {mins)

Eevizsion Date: Bixy 1, 2016
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AIE MONITORING DATA SHEET

MOXITORING EVENT INFORAATION

Site Propristary Date 5816
Area Name Barge Unloading Pump # PG1T4
| Title North Trock Unloading Area Cyilope &
Denote whether Eontine TWA Monitoring or Task Specific Monitoring
BEountine TWA Monitoring _ x Task Specific Monitoring

Lizt GROTPTASK if fask specific

Coated 5and Samples

SAMPLING MEDIAANATYSIS INFORMATION

Sampling Media 1 pc 37-mm, 5-pm PV cassette Assigmed Number | 271314
Apalysis type Total Dhast NIOSH methed 2 0500

ANATYTES Lab Resalt: Umits
Drust 0.40 mzm*

CALTBEATION and SAMPLING DATA

Cahbration Bios Defender 510-M Drate TIWE0LS
AMethod Tnstrument Calibrated
Calibrator Serial # | 127807
Starting Flow rate AVEG (Vmin) 164
('min)

End Flow Eate AVE (V'min) 205

{Vmin}
Avwerage Flow rate for sampling period (V'min) 202
Start Time 352 am End time 357 pm Total sampling 265
Hme (mins)
Volome Collected (liters) T37.3
WEATHF R INFORNA TTOFS

Wind Direction Wind velocity {mph)
Temperature (F) Huomidity

JOB TASE INFURRATIUN
Job Task Description Drurafion {mins)

Eevision Diate: Bixy 1, 2016
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AIR MONITORING DATA SHEET

MOXITORING EVENT INFORMATION

Site Propristary Diate 51816
Area Name Barge Unloading Pump # PiFl515
Title (Om Barge East of Chute Area Cyvclone #

Denote whether Eontine TWA Monitoring or Task Specific Monitoring

Eonfine TWA Monitoring Taczk Specific Monitoring

List GROUPTASKE if task specific

Coated Sand Samples

SAMPLING MEDIAANALYSIS INFOEMATION

Sampling Media 1pc 37-mm, S-um PV casserts Aszigned Number | 271174
Ampalyzis type Todal Thast NIOSH method 7 0300

ANALYTES Lab Results Uniis
Diusi 0.30 mz'm

CALTBEATION and SAMPLING DATA

Calibration Bios Defender S10-M Diate 102015
Afethod Tnstrument Calibrated
Calibrator Serial# | 127807
Starting Flow rate AVEG (U'min) 203
(1'min}

End Flow Eate AVG (U'min) 188

(Lmimn)
Average Flow rate for sampling period (1'min} 200
Start Time F:43am End time 345 pm Total sampling 141
Hme {mins)
Violome Collected (Inters) 72318
MEATHERK INFOBRMATION

Wind Direction N/NE Wind velocity {mphj 7-8 mph
Temperatare (F) £0.7- TOF Huomidity %

JUB TASK INFURBIA IO

Job Task Descnption Dration {mims)

Eevision Date: hiry 1, )16
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AIR MONITORING DATA SHEET

MOXNITORING FVENT INFORAMATION

Site Propristary Date 518716
Area Name Barge Unloadinz Fump # Pi3744
| Title Do Barge - West of Chate Area Cyclome #
Denote whether Rontine TWA Monitoring or Task Specific Monitoring
Fountime TWA Monitoring _ 1 Task Specific Moniforing

List GROUP/ TASK if task specific

Coated Sand Samples

SAMPLING MEDIAANATYSIS INFOEMATION
Samplingz Media 1pc 37-mm, 5-pm PV casserte Assigmed Number | 971302
Apalysis type Total Dhast NIOSH method 7 0500
ANAIYTES Lab Reznlt: Units
Dzt 1.3 mzim”
CATIBEATION and SAMPIING DATA

Calibration Bios Defender 510-M Diate N1W2015
A ethod Tostrument Calibrated
Calibrator Serial # | 127507
Starting Flow rate AVE (UVmin) .02
(I'min)

End Flow Eate AVEG (UVmin) 202

{L'min}
Avwerage Flow rate for sampling period (1'min) 202
Start Time 47 am End fime 3:15 pm Total sampling a5
Hme {mins)
Volome Collected (Inters) 71110
MEATHER INFORMATION
Wind Direction N/NE Wind velocity (mph) 7-8 mph
Temperatare (F) 50.7-TOF Humidity %
JOB TASE TNFUBRRATIUN
Job Tazk Description Duration {mins)

Fevizion Date: Blwy 1, J01E
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AIR MONITOFRING DATA SHEET

MOXTORING FVENT INFORAMATION

Site Propristary Date 51816
Area Name Barge Unloading Pump # PE65E
| Title South Tnick Unloading Arsa Cvclome &
Demote whether Eonting TWA Monitoring or Task Specific Monitoring
Eoutine TWA Monitoring _ 1 Tack Specific Monitoring

List CROUP/TASK if task specific

Coated 5and Samples

SAMPLING AMEDIA/ANALYSIS INFORMATION
Sampling Media 2 pc 37-mm, S-um PV cassette Assigmed Nomber | 871203
Apalysis type Total Dhast NIOSH method 2 0500
ANATYTES Lab Resalt: Umits
Dhast 13 mzim
CALIBEATION and SAMPIING DATA

Calibration Bios Defendar 510-M Date W15
Method Insirument Calibrated
Calibrator Serial & | 127207
Starting Flow rate AVEG (U'min) 205
(L'min)

End Flow Eate AVE (UV'min) 205

{l'min}
Awerage Flow rate for sampling period (1'min) 105
Start Time §:52am End time 359 pm Total sampling 266
Hme {mins)
Volome Collected (liters) 7503
WEATHEE INFORMATTOMN
Wind Diirection N/NE Wind velocity {mph) 7-8 mph
Temperature (F) 50.7- TOF Huomidity %
JUBE 1AaSk INPUBRRLA LT
Jab Task Descnption Duration {mins)

Eevision Date- iy 1, 2016
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AIR MONITORING DATA SHEET

MOMITORING EVENT INFORAMATION

Site Propristary Date 51816
Area Name Barge Unloading Fump # P15
| Tiile Truck Tailzate Unloading Area Cvclone #
Denote whether Bontine TWA Monitoring or Task Specific Monitoring
Fontime TWA Monitoring _~ x Tazk Specific Monitoring

Lizt GCROUP/TASKE if task specific

Coated 5and Samples

SAMPLING MEDIA/ANATYSIS INFORMATION
Sampling M edia 1pc 37-mm, 5-pm PV cassette Assigned Nomber | 971304
Apalysis type Todal Thast NIOSH methed # 0500
ANAIYTES Lab Resulis Umits
Drmst 41 mg'm*
CALIBEATION amd SAMPLING DATA

Calibration Bios Defendar S10-M Date W05
hiethod Instrument Calibrated
Calibrator Serial & | 127807
Starting Flow rate AVG (Vmin) 202
(L'min)

End Flow Bate AVG (U'mim) 202

(Vmmim)
Average Flow rate for sampling period (V'min) 202
Start Time 11:14 pm End time 1:48 pm Total sampling 114
tHme {mins)
Vilome Collected (liters) 4313
WEALTHER INFORNA TTON
Wind Direction N/NE Wind velocity (mph) 7-8 mph
Temperature (F) £0.7- TOF Humidity Th%
JOB TASK INFURERIATIUNN
Job Task Descnpinn Uration (mins)

Fevision Dtz bixy 1, 2016

58




AIR MONITORING DATA SHEET

MONITORING EVENT INFORAATION

Sife Proprietary Diate ST LG
Area Name Barge Unloading Fump & Piz674
| Title HNaonth Trock Unloading Area Cyclone # L2088

Denote whether Eontine TWA Monitoring or Task Specific Monitoring
Foutime TWA Monitoring 1 Task Specific Moniforimg

Lizt CROUPTASKE if task specific

Coated Sand Samples

SAMPLING MEDIAANAT VSIS INFORMATION

Sampling Media 3 pc 37-mm, 5-pm PV cassette Assiened Nomber | 27684]

Apalysis type Plespirable Dust NIOSH method # 06007500 & I 142
ANALYTES Lab Eesults Uit

Drast 022 me'm*

Quartz 0066 mzim®

Cristobalite <0045 mz/m*

Tridymite <0018 mzim®

Calculated PEL .31 mg'm’

CALIBEATION and SAMPLING DATA

Calibration Bios Defender 510-M Date 115
Af ethod Tnsirnment Calibrated
Calibrator Serial # | 127207
Starting Flow rate AVEG (I'min) 2.50
(L'min}
End Flow Eate AVE (V'min) 243
(l'min)
Average Flow rate for sampling period (1'min) 247
Start Time 10:13 am End time 5244 pm Total sampling 450
Hme {mins)
Volome Collected (liters) 11083
WEATHER INFORMATION
Wind Dnrection NINE Wwind velocity (mph) | mph
Temperature (L) TOE Humidity T
JOB TASKE TNFORMATTON
Job Task Description Duration {mins)

Fevision Date: Blwy 1, 2016
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AIR MONITORING DATA SHEET

MONITOREING EVENT INFORAMATION

Site Propristary Diate SNe16
Area Name Barge Unloading Pump # PGT2T
Title Om Barge Fast of Chute Cyilome # CY20se

Denote whether Bontine TWA Monitoring or Task Specific Monitoring
Foutine TWA Monitoring _~ x Task Specific Monitoring

Lizt GCROUEP/ TASE if task specific

Coated Sand Samples

SAMPLING MEDIA/ANATLYSIS INFORMATION

Sampling Media i pc 37-mm, 5-um PVC casseite Assigned Number 276048
Apalysis type Fespirable Dast NIOSH method # Q00T 500 & I 142
ANALYTES Lab Resolfs Umits
Dt 0.9 mzim’
Quartz 0.084 mgm*
Cristobalite <0.0045 mgm*
Tridymite <0.018 mg'm*
Calculated PEL 0.4 mg/m'
CATIBEATION and SAMPLING DATA
Calibration Bios Defendsr 510-M Diate W05
A ethod Tnstroment Calibrated
Calibrator Serial # | 127507
Starting Flow rate AVEG (UV'min) 248
(I'min)
End Flow Eate AVG (V'min) 248
(Vmin )
Average Flow rate for sampling period (1'min) 148
Start Time 1013 am End time 5244 pm Total sampling 450
Hme {mins)
Volome Collected (liters) 11160
WEATHER INFORMATTON
Wind Direction NNE Wind velocity (mph) T mph
Temperature (F) TOE Humidity 42%;
JUOB TASE INFORRATITN
Jab Task Descnpion Duration {mms)

Fevizion Date: by 1, 2016
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AIR MONITORING DATA SHEET

MONITORING EVENT INFOEAMATION

Sife Proprietary Diate 518716
Area Name Barge Unloading Fump # PGAGT
| Tiile Om Barge West of Chute Area Cwclome # CY1584

Denote whether Bontine TWA Monitoring or Task Specific Monitoring
Rontine TWA Monitoring _ 1 Task Specific Moniforing

Lizt GROUPTASK if fack specific

Coated 5and Samples

SAMPLING MEDIAANAT VSIS INFORMATION

Sampling Media 3pc 37-mm, 5-pm PV casserte Assigmed Number | 976055

Amnalysis fype E.espirable Cast NIOSH method # 06007300 & ID 142
ANAIYTES Lab Results Unifs

Drusi <i.044 mg/m’

Quartz =.0044 mgm*

Cristobalite <10 0044 mg'm*

Tridymite <0018 mg'm*

Calculated PEL 5.0 mem’

CALIBRATION and SAMPLING DATA

Calibration Bios Defendar 510-M Drate 2015
AMethod Tostrument Calibrated
Calibrator Serial# | 127807
Starting Flow rate AVEG (V'min) 252
(V'min)
End Flow BEate AVE (V'min) 243
(L'min)
Avwerage Flow rate for sampling period (1'min) 151
Start Time 10:13 am End time 5244 pm Total sampling 450
time {mins)
Volome Collected (liters) 11285
WEATHER INFORMATTON
Wind Direction NHNE Wind velocity (mph) 7 mph
Temperature (F) TOE Huomidity 42%
JUB TASEK INFUBRIATIUN
Jab Task Descnpion Dmration {mims)

Eevision Daie Mary 1, 2018
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AIR MONITORING DATA SHEET

MOXITORING FYENT INFORAMATION

Site Propristary Diate S1WLE
Area Name Barge Unloading Fump # Piz34]
Tiile Souwth Track Unloading Arsa Cvclome & CY2146

Denote whether Eontine TWA Moniforing or Task Specific Monitoring

FEoutine TWA Monitoring

I

Task Specific Monitoring

List GCROUP/TASKE if task specific

Coated 5and Samples

SAMPLING MEDIA/ANALYSIS INFOEMATION
Sampling Media ipc 3T-mm, S-pm PV cassette Assigmed Nomber ATERS]
Apalysis type F.espirable Drast NIOSH methoed 7 QGO0 TS00 & I 142
ANALYTES Lab Eesnlts Units
Dusi 0.55 mg'm*
Quartz 0.18 mg/m*
Cristobalite <0.0044 mg'm*
Tridymite <0.017 mg'm*
Calcnlated PEL .24 mg'm’
CALIBEATION and SAMPLING DATA
Calibration Bios Defender 510-M Date NIW2015
M ethod Tnstrument Calibrated
Calibrator Serial# | 127307
Starting Flow rate AVEG (V'min) 2.51
(I'min)
End Flow Eate AVEG (Vmin) 157
{V'miu)
Awerage Flow rate for sampling period (1'min) 2154
Start Time 10:13 am End fime 5244 pm Total sampling 450
Hme {mins)
Volome Collected (laters) 11430
WEATHFR INFORMA TTORS
Wind Diirection NNE Wind velocity {mphj T mph
Temperatare (F) TOE Humidity 42%:
JUDL TASK INFUBRMA LT
Job Task Descnpiion Cruration (mims)

Fevizion Date: Dby 1, 2018
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AIR MONITORING DATA SHEET

MONITORING EVENT INFOEAATION

Sife Propristary Diate 511G
Area Name Barge Unloading Fump # Piz140
Tiile Truck Taizate Unloading Area Cyclope & CY1971

Denote whether Bontine TWA Monitoring or Task Specific Monitoring

Routine TWA Monitoring

I

Tazk Specific Monitoring

List GROUP/TASE if task specific

Coated 5and Samples

SAMPLING MEDIA/ANATLYSIS INFOEMATION
Sampling Media ipc 3T-mm, 5-pm PV cassette Assigned Nomber | 876047
Analysis type Bespirable Dast NIOSH method # Q600500 & TD 142
ANATYTES Lab Resnliz Unifs
Drmst <0045 mgm*
Quartz 0.0071 mgm*
Cristobalite <0045 mg'm*
Tridymite <0018 mg'm*
Calcolated PEL 0,098 mg/m’
CATLIBEATION and SAMPLING DATA
Cahbration Bins Defender 510-M Diate N1W2015
hiethod Tnstrument Calibrated
Calibrator Serial # | 127807
Starting Flow rate AVEG (I'min) 248
(l'min)
End Flow Rate AVEG (V'min) 245
(1'min }
Average Flow rate for sampling period (V'min) 247
Start Time 10:13 am End fime 544 pm Total sampling 450
time {mins)
Volome Collected (liters) 1111.5
WEATHEE INFORMATION
Wind Direction N/NE Wind velocity {mph) 7 mph
Temperature (F) TOE Humidity 44%;
JUD 1ASK INFUMRRLIA LT
Job Task Descnpinon Umration (mms)

Fevision Date: Bixy 1, 2016
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ATR MONITORING DATA SHEET

MONITOEING EVENT INFOEAATION

Sife Propristary Diate 518716
Area Name Barge Unloading Pump # PA5E
| Title Morth Trock Unloading Area Cvclope #
Denote whether Bontine TWA Monitoring or Task Specific Monitoring
FRoutine TWA Monitoring _ 1 Tack Specific Moniforing

List GROUF/TASK if task specific

Coated 5and Samples

SAMPLING MEDIAANALYSIS INFOEMATION

Sampling Media 1pc 37-mm, 5-um PV cassette Assigmed Number | 972183
Apalysis type Total Dhast NIOSH method 2 0500

ANAIYTES Lab Besults Unifs
Drusi 1.1 mg/m’

CALIBEATION and SAMPLING DATA

Calibration Bios Defender 510-M Date 2015
Method Tostrument Calibrated
Calibrator Serial# | 127807
Starting Flow rate AVEG (V'min) 104
(V'min)

End Flow BEate AVE (V'min) 202

(Vmin)
Avwerage Flow rate for sampling period (1'min) 0
Start Time 10:13 am End time 5244 pm Total sampling 450
time {mins)
Volome Collected (Iaters) 0045
WEATHER INFORMATTON

Wind Direction N/NE Wind velocity {mph) T mph
Temperature (F) TOE Huomidity 42%;

JUOB TASE INFOERIATION
Job Task Descnption Duration {mins)

Eevision Daie: Bixy 1) 1018
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AIE MONITOFRING DATA SHEET

MONITOEING EVENT INFOREAATION

Siie Proprisiary Diate 5116
Area Name Barge Unloading Fump # PGF1515
Title On Barge East of Chute Area Cvclome

Demote whether Rontine TWA Monitoring or Task Specific Monitoring

Eoutime TWA Monitoring I Task Specific Monitoring

List CROTP/ TASKE if task specific

Coated Sand Samples

SAMPLING MEDIA/ANALYSIS INFOEMATION

Sampling Media Apc 37-mm, S-pm PV casserts Assizned Nomber | 272172
Apalysis type Tofal Dhast NIOSH method 7 0500

ANAIYTES Lab Resnlis Units
Drost 1.1 mgm*

CALIBRATION and SAMPLING DATA

Calibration Bios Defender 510-M Diate TS5
AMethod Instrument Calibrated
Calibrator Serial # | 127207
Starting Flow rate AVEG (V'min) 182
(L'min}

End Flow BEate AVE (V'min) 2,00

(L}
Avwerage Flow rate for sampling period (1'min} 2
Start Time 10:13 am End time 5244 pm Total sampling 450
time {mins)
Volome Collected (liters) g82.0
WEATHER INFORAMATTCNS

Wind Direction N/NE Wind velocity {mph}) T mph
Temperature (F) TOE Huomidity 2%

JOB TASK INFOERIATIUN
Job Tazk Description Durafion {mins)

Eevision Date: Bixy 1, 2016
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AIR MONITORING DATA SHEET

MONITOEING EVENT INFORAIATION

Site Propristary Date 5116
Area Name Barge Unloading Pump # P74
Tiile Cm Barze - West of Chute Arsa Cvclone #

Denote whether Bontine TWA Monitoring or Task Specific Monitoring

Rountime TWA Monitoring I Task Specific Monitoring

List CGROTPTASK if task specific

Coated Sand Samples

SAMPLING MEDIAANATLYSIS INFOEMATION

Sampling Media 1 pc 37-mm, 5-pm PV cassette Assigned Nomber | 872275
Apalysis fype Total Dhast NIOSH method 7 0500

ANALYTES Lab Eesults Uit
Drast <0056 mz/m*

CALIBEATION and SAMPLING DATA

Calibration Bios Defendar 510-M Diate W15
hiethod Tnstrument Calibrated
Calibrator Serial# | 127207
Starting Flow rate AVEG (I'min) 168
(Lmin}

End Flow Eate AVE (I'min) 2,00

(Lmin)
Awverage Flow rate for sampling period (V'min} 109
Start Time 10:13 am End time 5244 pm Total sampling 450
Hme {mins)
Volome Collected (liters) 2955
WEATHER INFORAMA TTON

Wind Direction N/NE Wind velocity (mphi 7 mph
Temperature (F) TOE Huomidity 44%;

JOB TASK INFOERIATITR
Jab Task Descnption Urration {mins)

Revision Daie: Blxy 1) 1018
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AIR MONITORING DATA SHEET

MOXITOEING EVENT INFOEAATION

Sife Propristary Daate 5116
Area Name Barge Unloading Pump # P(z154
Tiile South Track Unloading Area Cyclone #

Demote whether REontine TWA Monitoring or Task Specific Monitoring
Fountine TWA Monitoring _ 1 Tazk Specific Moniforing

List CROUP/TASK if

tazk specific

Coated Sand Samplas

SAMPLING MEDIAJANALYSIS INFORMATION

Sampling Media 1 pc 37-mm, 5-pm PV cassetts Assigned Nomber | 872171
Ampalysis type Total Thast NIOSH method # 0300
ANALYTES Lab Resulis Uniks
Drmst 1.5 mg'm*
CALIBEATION and SAMPLING DATA
Calibration Bios Defender 510-M Diate W15
Method Instrument Calibrated
Calibrator Serial# | 127207
Startimg Flow rate AVEG (UVmin) 184
(L'mmim)
End Flow Eate AVG (U'min) 158
(Vmin)
Average Flow rate for sampling pericd (1'min) 187
Start Time 10:13 am End fime 5244 pm Taotal sampling 450
time {mins)
Violome Collected (lnters) 3855
WEATHER INFUORAATIONN
Viind Dhrection NAE Viind velocity {mph) { mph
Temperatare (T} T0E Huomidity =
JUOB TASK TNFORMATTONS
Job Task Description Duration (mins)

Revizion Daiez Blxy 1, 2016




AIR MONITORING DATA SHEET

MONITORING EVENT INFOEAATION

Site Propristary Diate 51816
Area Name Barge Unloading Pump # PE174
Tiile Truck Tadzate Unloading Arsa Cwclome #

Denoie whether Rontine TWA Monitoring or Task Specific Monitoring

Founting TWA Monitoring

I

Task Specific Monitoring

List GROUP/TASK if task specific

Coaied 5and Samples

SAMPLING MEDLAANALYSIS INFOEMATION
Samplingz Media 1prc 37-mm, 5-um BV casserte Assigned Nomber A7IAT
Ampalysis type Total Ciast NIOSH method 7 0500
ANAIYTES Lab Eesnlts Units
Dast <056 mem’
CATIBEATION and SAMPLING DATA
Calibration Bios Defendsr 510-M Diate T2015
Method Tnsiroment Calibraied
Calbibrator Serial# | 127207
Starting Flaw rate AVG (I'min) 1.84
(L' min)
End Flow BRate AVG (Umin) 1.08
(V'miun}
Awerage Flow rate for sampling period (V'min} 187
Start Time 1013 am End time 544 pm Total sampling 450
Hme {mins)
Volome Collected (liters) 3B6.5
WEATHEE INFOEAMATION
Wind Directiom N/NE Wind velocity (mph} 7 mph
Temperature (F) TOE Humidity 4455
JOB TASK INFOERIATIUN
Job Task Descnpiion Duration (mins)

Fevizion Date: Mny 1, H01E
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AIR MONITORING DATA SHEET

MOXNITORING EVENT INFORAATION

Sife Proprietary Date 5016
Area Name Barge Unloadinz Pump # PGEGT
Title Morth Trock Unloading Area Cyvelone 8 CY1584
Denote whether Bontine TWA Monitoring or Task Specific Monitoring
Eountine TWA Monitoring I Tazk Specific Monitoring
List GROUR/TASKE if task specific
Uncoated Sand Samples
SAMPLING MEDIAANALYSIS INFORMATION

Sampling Media ipc 37-mm. 5-pm PVE cassetie Assiened Nomber | 976834
Analysis type Fespirable Drast NIO5H method # 060007300 & ID 142

ANATINYTES Lab Eesnlts Umits
Drust 0.47 mgm*
Quariz 0.19 mg'm*
Cristobalite <0013 mz'm*
Tridymite <0053 mg'm*
Calculated PEL 0.23 mg/m'

CALIBEATION and SAMPIING DATA
Calibration Bios Defender 510-M Diate 02015
A ethed Tnstroment Calibrated
Calibrator Serial # | 127507
Starting Flow rate AVG (V'min) 155
(I'min)
End Flow Eate AVG (V'min) 134
(Vmin
Average Flow rate for sampling period (V'min) 155
Start Time 718 am End time 9-dfam Total sampling 148
time {mins)
Volome Collected (liters) T4
WEATHERK INFORAMATTONN
Wind Direction North Wind velocity {mph) 1 mph
Temperature (F) 61 F Humidity 71.8%%
JOB TASK INFUOERIATIUN
Job Task Descnpinon Drration {mims)

Revizion Daie: bixy 1. 2016
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AIR MONITORING DATA SHEET

MOXTORING FVENT INFORMATION

Site Propristary Date 52016
Area Name Barge Unloading Fump # B354l
Tiile 0o Barge. Fast of Chute Area Cyvclome # CY2146

Demote whether Fontine TWA Monitoring or Task Specific Monitoring

Eonfine TWA Monitoring I Taszk Specific Monitoring

List CROUP/TASKE if task specific

Uncoated Sand Samples
SAMPLING MEDIA/ANATYSIS INFOEMATION
Sampling Media ipc 37-mm, 5-pm PVC cassetie Assizned Number | 976038
Ampalyzis type Fespirable Dust NIOSH method # Q6007300 & I 142
ANAIYTES Lab Eesnlis Umits
Drst =1.13 mg/m*
Guartz =1.013 mg/m*
Criztobalite <1013 mg'm*
Tridymite <053 mg'm*
Calculared PEL 5.0 mpm’

CALIBEATION and SAMPLING DATA

Calibration Bios Defendar S10-M Date TW20L5
AMethod Tnstrument Calibrated
Calibrator Serial# | 127307
Starting Flow rate AVEG (V'min) 255
('min}

End Flow Bate AVGE (U'mim) 144

(Lmim)
Average Flow rate for sampling period (V'min} 153
Start Time T30 am End time 2:58 am Total sampling 148
Hme {mins)
Volnme Collected (liters) 3744
WEATHFEK INFORMATION

Wind Diirection North Wind velocity {mphi 2 mph
Temperatuare (F} il F Humidity T1.8%

JUB TASK INFURALA TTEN

Job Task Descnption Dnration {mins)

Eevision Datez himy 1, 2016
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AIR MONITORING DATA SHEET

MOMTORING EVENT INFORAMATION

Sife Propristary Date 52006
Area Name Barge Unloadinz Pump # BEI2T
| Title On Barge. West of Chute Arsa Cvclope & CY2028

Denote whether Eontine TWA Monitoring or Task Specific Monitoring
Foutine TWA Monitoring __ z Task Specific Monitoring

List GROTP/TASE if task specific

Uncoated Sand Samples
SAMPLING AEDIA/ANALYSIS INFOEMATION
Sampling Media 3pc 37-mm, 5-um PV cassette Assigmed Nomber ATELI3
Ampalysis type F.espirable Drast NIOSH method £ QG00TH00 & ID 142
ANALYTES Lab Besalts Units
Drst 0.10 mg'm*
Quartz 0072 mg'm*
Cristobalite =014 mg'm*
Tridymite =10.054 mg'm*
Calcolated PEL 0.26 mgm'
CATLTBEATION and SAMPLING DATA
Calibration Bios Defendsr 310-M Diate W05
hiethod Insirument Calibrated
Cahbrator Serial 8 | 127207
Starting Flow rate AVEG (I'min) 252
(V'min)
End Flow Eate AVE (V'min) 244
(Vmin)
Average Flow rate for sampling period (I'min} 151
Start Time T30 am End time 9:57 am Total sampling 147
time {mins)
Volome Collected (liters) 3690
WEATHEER INFORMA TTOM
Wind Direction North Wind velocity (mph} 2 mph
Temperature (F) i1 F Huomidity T1.8%

JUB T ASEK INFUMRRIA TTUNN

Jab Task Descnpion Dration (mims)

Fevision Dtz Bixy 1, 2016
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AIE MONITORING DATA SHEET

MONITORING FYERT INFOREMATION

Site Proprietary Date SO01G6
Area Name Barge Unloading Fump # P73
Tifle Seuth Truck Unloading Area Cwclome # CY2088
Denote whether Bontine TWA Monitoring or Task Specific Monitoring
Fountine TWA Monitoring I Taszk Specific Monitoring
List GROUP/TASE if task specific
Uncoated Sand Samples
SAMPLING MEDIAANATLYSTS INFORMATION

Sampling Media ipc 37-mm, S-pm PV cassette Assigmed Number | 976035
Apalysis fype F.espirable Dust NIOSH method 7 a0 7500 & ID 142

ANAIYTES Lab Resmlts Umits
Dzt 0.52 mzim’
Quartz 0.2 mg'm’
Cristobalite <0013 mgm*
Tridymite <0053 mg’m*
Calculated PEL .24 mg'm’*

CALIBEATION anmd SAMPILING DATA
Cahbration Bios Defender 510-M Diate TS
A ethod Tostroment Calibrated
Calibrator Serial # | 127807
Startimg Flow rate AVEG (I'min) 256
(1/'min}
End Flow Eate AVE (I'min) a52
{V'mim}
Avwerage Flow rate for sampling period (1'min) 2154
Start Time T18 am End time 9:4fam Total sampling 148
time {mins)
Volome Collected (liters) 303 .4
WEATHFEE INFOEAATION
Wind Direction North Wind velocity (mphi 2 mph
Temperature (F) il F Humidity 71.8%
JOB TASKE INFURRIATIUN
Job Tazk Descripiion Durafion {mins)

Fevizion Date: biry 1, 2016
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AIR MONITORING DATA SHEET

MONITORING EVENT INFORAATION

Site Propristary Date 516
Area Name Barge Unloading Fump # Pizla0
Title Truck Tailzate Unloading Area Cyilome # Y1972
Denote whether Rontine TWA Monitoring or Task Specific Monitoring
Fontime TWA Monitoring 1 Task Specific Monitoring
List GROUP/TASE if task specific
Uncoated Sand Samples
SAMPLING MEDIAANATLYSIS INFORMATION

Sampling Media ipc 37-mm, S-pm PV casserte Assigned Number | 976034
Apalysis fype F.espirable Dast NIOSH method 7 OG00TE00 & ID 142

ANATYTES Lab Resnlis Units
Dhast 065 mg'm’
Quartz 0.25 mgm’
Cristobalite <0013 mg’m*
Tridymite <L0E] mg’m*
Calcnlated PEL 035 mgm’

CALIBEATION and SAMPLING DATA

Calibration Bios Defendsr 510-M Drate TS
A ethod TosiTument Calibrated

Calibrator Serial# | 127207

Starting Flow rate AVG (I'min) 25
(I'min)
End Flow Eate AVE (I'min) 182
(I'min}
Awerage Flow rate for sampling period (1'min) 166
Start Time T:18 am End time P46 am Total sampling 148
time {mins)
Volome Collected (liters) 3937
WEATHER INFORNMATION
Wind Direction North Wind velocity {mph) 2 mph
Temperature (F) il F Humidity 71.8%
JOB TASK INFOERRIATITN
Job Task Descnption Durafion {mins)

Revizion Date: hiny 1. 2016
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AIR MONITORING DATA SHEET

MONITORING EVENT INFORMATION

Site Proprietary Date 32016
Area Name Barge Unloading Pump # PG256
Title North Truck Unloading Area Cveclone #

Denote whether Eoutine TWA Monitoring or Task Specific Monitoring

Routine TWA Monitoring

X

Task Specific Monitoring

List GROUPTASK if task specific

Uncoated Sand Samples

SAMPLING MEDIA/ANATYSIS INFORMATION

Sampling Media 2 pe 37-mm 5-pm PVC cassette Assigned Number 972269
Analysis type Total Dust NIOSH method # 0300
ANATYTES Lab Resulits Units
Dust 1.2 mg/?
CALIBRATION and SAMPLING DATA

Calibration Bios Defender 510-M Date 71072015
Method Tnstrument Calibrated
Calibrator Serial # | 1272807
Starting Flow rate AVG (Vmin) 205
{1'min}

End Flow Rate AVG (V'min) 203

{1'min)
Average Flow rate for sampling period (1/min) 4
Start Time 7:18 am End time 9:46 am Total snmp]i.ug 148
time (mins)
Volume Collected (liters) 019
WEATHER INFOERMATION

Wind Direction North Wind velocitv (mph] 2 mph
Temperamre (F) 6l F Humiditv 71.9%

JUOB TASK INFORMATION

Job Task Description

Dhuration (1mns)

Eevision Date: May 1, 2015
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AIR MONITORING DATA SHEET

MONITOEING EVENT INFOEAMATION

Sife Proprietary Date 520716
Area Name Barge Unloading Pump # P58
Tiile Do Barge. Fast of Chuts Area LCvclome #

Denote whether Rontine TWA Monttoring or Task Specific Monitoring

FEoutime TWA Monitoring Task Specific Monitoring

Lizt CROTUPTASKE if fask specific

Uncoated Sand Samples

SAMPLING MEDIAANATYSIS INFOEMATION

Sampling Media 1 pe 37-mm, 5-um PV casserte Assigmed Nomber | 271105
Anpalysis type Todal Dst NIO5H method # 0500

ANALYTES Lab Resalts Unids
Dusi <16 mg/m*

CALTBEATION and SAMPLING DATA

Calibration Bios Defender 510-M Diate 02015
M ethod Tostroment Calibrated
Calibrator Serial # | 127807
Starting Flaw rate AVEG (I'min} 2.07
(1'min}

End Flow Eate AVE (V'min) 208

(Vmin})
Awerage Flow rafe for sampling period (V'min} 108
Start Time T:30 am End time P58 am Total sampling 148
time {mins)
Volome Collected (liters) 3078
WEALTHFRK INFORNA TTON

Wind Direction North Wind velocity {mph) 2 mph
Temperature (F) il F Humidity 71.8%

JOB TASK INFOERIATITON

Job Task Descnption Duration (mins)

Revision Daie: Blxy 1. 2016
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ATR MONITORING DATA SHEET

MONITORING EVENT INFOEMATION

Site Proprietary Diate 5200148
Ares Name Barga Unloading Pump £ bi3ls1s
Title Cm Barge, [West of Cintts Area Cryclone #

Denote whether Rontine TWA Monitoring or Task Specific Monitoring
Routine TWA Monitoring _ x Task Specific Monitoring

List GROUP/TASK if task specific

Uncoated Sand Samples

SAMPLING MEDIA/ANALYSIS INFORMATION

Sampling hedia 2 pc 3T-nmn, S-pm PV caszetie Assigned Number | 872247
Analysis type Totzl Cruest KIOSH method # 0500

ANALYTES Lab Fesults Unifs
Drust 053 e e

CALIBEATION and SAMPLING DATA

Calibration Bioz Defender 510-04 Date 702015
Method Instrument Calibrated
Calibrator Serial # | 127307
Starting Flow rate AVE (Lmin) 2.06
(V'main)
End Flow Rate AVE (1'main)) 2.06
(L'min}
Average Flow rate for sampling period ({1'min) 206
Start Time T-30 am End time 57 am Total sampling 147
time {mins)

Volume Collected (liters) 028

WEATHER INFUORRLATIUN
Wind Direciinn TNOTTR Wind veloofy [mph} Zmph
Temperature [F) GLF Humadify T

JUB TASE INFUORNIATIUN

Job Task Descripiion Dmration {mins)
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AIR MONITORING DATA SHEET

MONITORING FVENT INFORAMATION

Sife Propristary Diate SNLE
Area Name Barge Unloadins Pump # Pi3744
| Tiile South Truck Unloading Area Cyclome #
Demote whether BEonfine TWA Monitoring or Task Specific Monitoring
Foufine TWA Monitoring __ x Task Specific Monitoring

List GROUP/TASK if fask specific

Uncoated Sand Samples

SAMPLING MEDIAANALYSIS INFOEMATION

Sampling Media 1 pc 37-mm, S-pm PV cassette Assigmed Nomber | 272177
Amalysiz fype Total Chast NIOSH method # 0500

ANATYTES Lab Resnlts Umits
Dasi 1.7 mg/m*

CALIBEATION and SAMPLING DATA

Calibration Bios Defendar 510-M Diate TS
A ethed Tnstroment Calibrated
Calibrator Serial # | 127807
Starting Flow rate AVEG (Vmin) 205
(Lmin}
End Flow Eate AVE (V'min) 205
(Vmim )
Average Flow rate for sampling period (1'min) 105
Start Time T:18 am End time 946 am Total sampling 143
tme {mins)
Volome Collected (laters) 3034
WEATHER INFORMATTON
Wind Direction North Wind welocity {mph) 1 mph
Temperature (F) il F Huomidity T1.8%
JOB TASK TNFOERIATION
Job Task Description Durafion {mins)

Revizion Date: hixy 1, 2016
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AIR MONITORING DATA SHEET

MONITORING EVENT INFORAATION

Site Propristary Date S2016
Area Name Barge Unloading Pump # PG4
Title Truck Tailzate Unloading Arsa Cvclope #

Denote whether Bontine TWA Monitoring or Task Specific Monitoring

Eontime TWA Monitoring I Task Specific Monitoring

Lizt CROTETASK if fack specific

Uncoated Sand Samples

SAMPLING MEDIAANALYSIS INFOEMATION

Sampling Media 1pc 37-mm, 5-pm PV cassette Assigmed Number | 271175
Anpalysis fype Toial Chast NIOEH method # 0500

ANALYTES Lab Eesalts Unids
Drust 13 mgm*

CALIBREATION and SAMPLING DATA

Calibration Bios Defonder 510-M Date W15
A ethod Tnstrument Calibrated
Calibrator Serial # | 127807
Starting Flow rate AVEG ('min) 2.0
(U'min)

End Flow Eate AVE (Vmin) 2.0

(I'min)
Awerage Flow rate for sampling period (1'min} 200
Start Time T:18 am End time Q:46 am Total sampling 148
Hme (mins)
Volome Collected (liters) 29610
WEALTHFK INFORMATTON

Wind Direction North Wind velocity {mph) 2 mph
Temperature (F) 61 F Homidity T1.8%

JUB TAsk INFURMATITNN

Job Task Descnption Dnration (mins)

Eevision Diate: Bixy 1, 2016
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GALSON

Ms. Elizabeth Llovd June 07, 2016

DOH ELAP #11626 Account* [ Loziv* [
ATHA T AP #100324

Dear Ms. Lloyd:

Enclosed are the analytical results for the samples received by our laboratory en May 23, 2016. All

test results meet the quality control requirements of ATHA-L AP and NELAC unless otherwise stated in this
report. All samples on the chain of custody were recerved 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 date of this report, with the 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 John Bailey at (888) 432-3227, if you would like any additional information regarding
this report. Thank you for using SGS Galson Laboratones.

Sincerely,

SGS Galson Laboratories

S Al

Lisa Swab
Laberatory Director

Enclosure(s)
Galson Laboratories, Inc. 1s now a part of 5GS, the world' s leading inspection, verification, testing, and

certification company. As part of our transition to SGS, vou 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.
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Ea=t Syracuse, roject NHo

(215 432—-5Z27 Date Jampled H - te Analyoed H
FRX: (315) 437-0571 Report ID
www.gal=zonlabs . com

Total Dust

== | mg/m3
29 1 0.48 0.52
30 6.4 1.7 2.1
31 971l.86 0 .050 0.051
2z g34.3 0.3z o.z28
23 gzg.1 0 o .72
24 737.8 0 G 0.40
25 750.3 1.7 2.3
26 432 .3 1.8 2.1
27 723.8 o.z0
2B 711 1.3
- :: LK 1.1 1.z
40 S04.5 0 1.1
41 HEE.S 1
4z B95.5 €
43 HEE.S €
| 2034
hed lab footnote reports for
Submitted by: DB
= Aoproved by @ CRI
Date : 27-HAY-16 HY3 DOH § : 11626
Supervisor: CRI QC by: TJIB

HE -Hoo
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LABORATORY AMALY3II3 REPCRT

GALSON

Client : Account Ho.:

Site H Login Ho. H

Project No. H

Date Sampled H — 20-MAY-16 Date Bnalyzed : Z2T7-MRY-16

Date Received H Report ID - S3E257

Total Dust
A Total
Lab ID mo
72 O_&67
a7z 3 0.16
a7z 3 0.0350
72 2 0._38
| 4 it O_050
STZZ 0.0350
a7z 0.050
a7z 0.050
9TZ3 0.050
97Z3] 0.050
9722 —55 -050
9722 —5€ -050
COMMENTS : Please =eo applicable footnotes.
Level of gquantitati Submitted by: DCB
Hethod Approved by : CRI
2T7T-MRY-16 NYs DoH § : 1
or: CRI oC by: TJB

kg -Filograms HE

HD -Hot Decected

HS -Hot Specified =g =
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st Svracuse,

15) 422-5227

N4 215) 43
o b

LARORATORY

Cliemnt

Sice H
Projects Ho. H
Date Sampled H
Date Recsived H

ANRLY3IS REFORT

Report

Date Analymed
ID

Silica: Quarts,

Sample ID

BRLD1OS1

€16

BRLOD1O

BRLOL1

COMMENTS: Pleases ses

Cristobalite

Tridymite

Analyte
- @
T

100
<0.Z2
<0.87

100
<0.Z42
“<0.585

100
<0.Z5
<0.99

Lewvel of guantitation
Analytical Method

C2HA FEL

Collection Hedia

Submitted: SFR
Approwved : CHR

Date : 0O7-J0H-1

Supezwisor: EKBRE

&1}

—Le=s Than
> =—EFreater Than

HEA -Neot Applicable

mg
ug
HD

—Millzgrams kg
—Micrograms m3
—Hot Detected 1 —Liters

Page 4 of 30 Report Reference:1 Generated:07-JUN-16 16:36
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LABORARTORY RAMALYSIS REPORT

el GALSON

Client - Account Ho.:

Sice H Login Ho. H -

Project Ho. H

Date Sampled : l&—MRY-16 - Date Analysmed - 02—JUN-16 — O06—JUN-1
Date Received : Z3-MAY-1E Report ID z 940461

Silica: Quartsm, Cristobalite, Tridymite

Lab ID

BRLOLOS2016 --E: Quarts B
<0.24
«0.87
COMMENTS: Please =ee attached lab footnote meport for any aprlicable foobtnotes.

1.0% Submitcted: SEFR
DSEHRE ID-142;: XBRD Approwed : CHR
JUH-16

Superwvisor: EBE

05

oM
t

13

3

H

o

Dase

Collection MHedia H

—Les= Than mg —Milligrams g —Filograms= =g Y —Partcs per
—Ereater Than ug ~Micrograms m2 —Cubic Meters H3 —Hot Speci
HA -Not Applicable HD —Hot Detected 1 —Litcers mopcE —Million Particles per Cubic Foot
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Client : ount MHo.:
6€01 Eirkwille Road Site H Login Ho. H -
East Syracuse, NY 12057 FProject Ho. H
315) 432Z-5Z=27 Date Sampled : L6-MAY-16 — Z0-MARY—16 Date Analysoed H
FRX: (31l5) 437-0571 Date Received : Z3-MAY-16 Report ID H
www . galsonlabs . com

RBespirable Duct and Crystalline Silica: Quarts, Cristcbhbalite, Tridymite

ir Wol F

w

pl= ID Lab ID Enalyte 1 mg L

Dust 1041.7 o
Quarts 1041.7 o.05 Iz
Cristobalite lo041.7 «<0.0050 HD
lo041.7 «<0.020 HD

0
1
"
0
o
L
=

LTEL2E 2 Dust 1141.6 <0.050 5.0
Quarts 1141.8 <0.0050 ND
Cri=stobalite 1141 .6 <0._0050 HD
Tridymite l14l.6 <0.0DZ20 HD
5TESEE - - 105 0.z24 0.23 0.2%
105 .077 2z 0.073
105 <0.0050 HD <0.0047
105 <0.020 MO <0.019

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

Umg T:0.0Z0mg Submitted: DCEBE/ BTH/SFR
HA ID-14Z2; Graw./XRD Epproved
Dace

Supervisor:

Level of guantitation: Dust 0.050mg Q:

yitical Method : mod. NIO

=) see 1910.10
T

HYS DOH £: 11626
Collection Media : BFWC BEW 3 7

TJE

—Les=s Than mg —Milligrams kg -Filogrzams= Do —Parts pexr ion
—Greater Than ug —Micrograms m3 —Cubic Meters HE —Hot Speci
HE —Hot Applicable HD —MNot Detected 1 —Liters mppcf —Million Pa Foot

Page 6 of 30 Report Reference:1 Generated:07-JUMN-16 16:36
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lient : B ount Ho.:
iy 2 H Login Ho. H

: 16-MAY-16 — Z20-MAY-16 Date Analysed @ Z4-MAY

wille Road

cuse, HNY 13057

[ LR ]
I

Y
: 223-MAY-1E Report ID : B2EZ54

www.galsonlabs . com

Bespirable Dust and Crystalline Silica: Quarts, Cristobalite, Tridymite

Lab ID Analyte 1 mg &

5l - Du=t 1036.
Quarts 1036.

=tobalite l03e.

[EUI VRV

Tridymite 1036.

]

in
=]
B B

3]

§ D07ESS0 - - Dust B354 <0_0S0 <0_0E&0 0_oo98
Quarcs 235.4 oD.0Ll4 100 0.017
Criscobalite 235.4 <0.0050 MO <0.0060
Tridymice 235.4 <. 020 HD <0.024

COMMENTS: Please =as gttached lab footnote report for any applicable footnotes.

Level of gquantitation: Dust Submi

Approwed @ CRI;

ctad: DCEB/S

ical Method : mod.

T mas Dace = 21—k Fr 11626
Collection Media : BWC Superviscr: ERE/CRI : TJB
—Les= Than mg —Milligrams kg -Filogzams= Do —Parts pexr
—Greatser Than ug —Micrograms m3 —Cubic Meters K2 —Hot Speci
Hf —MNot Applicable HD —Mot Detected 1 —Liters mppcf ~“HMillion Particles per Cubic Foot
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wille Road

East Syx HY 12057
215) 432-5227

FA¥X: (315) 437-0571

www.galsonlabs . com

GALSON
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B
i
ot
1]

LABORATORY

roject No. H
late Sampled : LE-MAY-16 -
Date Receiwved : 23-MAY-16

AMALY3I3 REFCRT

Report

Date Analy=ed

ID

STEDST

Bespirable Dust and Crystalline Silica:

Quarts,

Cristobalite,

Tridymite

mg

Dust gE0
Quarts 60
Cristobalite gE0
Tridymite 260
Dust 5Z0
Quarts GZO0
Cristobalite 5z0
Tridymite 5Z0
Dust BE4
Quar BG4
c sobalite BE4
Tridymite BE4

Bt b

ta

<0.0050
<0.0z0

applicable foobnotes.

42
HD
HD

22

HD

HD

(=]
L
e

[=]
[
=]

Level of

lytical Method H

o3

Collection

A PEL H

gquantitation:

Media H

Dust

mod .

L

PrC

Submitted:
Approwed
Dace

Supervisor:

DCE/PAH/BTH/SER

ERE/CRI

HE

Than
—Greace=r Than

—Leas

—HNot ERpplicable

rograms
Detecced

“Hoxo

=2 —Cubic M

(S |

—Hot

—Parts pexr

Page 8 of 30 Report Reference:1 Generated:07-JUN-16 16:36

86

Farcicles par

Miliion
Specifiad
“Million

Cubic

Foot



SG& LARORATORY AMNALYSIS REPORT

: Ho. :
H Loginm Ho. H

6E01 Eirkville Road

East Syracuse, NY 12057 a H

315) 493Z-5Z27 = : L6-MAY—-16 — Z0-MAY-16 Datse Analysed H
Fax: (31l5) 437-0871 Date Receiwed : Z3-MAY-16 Report ID H
www . galsonlabs . com

RBespirable Dust and Crystalline Silica: Quarts, Crisctcocbalite, Tridymite

Lab ID Enalyte 1 mg L

Quarts

3z
HD
HD

Cristobalite

W e b

ZTESSE [ Dust 11285 <0.050 <0.044 5.0
Quarts 11285 <0 . 0050 NI
Cri=stobalite 28_5 <0._0050 HD
ridymite 1128.5 <0.0DZ0 HD <
STESS0 | g 1105.3 0.z24 0.2z 0.21
1108._3 0_074 20 0.066
108.2 <0 .0050 HD <0.0045
1109._3 <0_020 HD <0.018

ble footnotes.

COMMENTS: Please =see attached lab footnote report for any applic

Level of guantitation: Dust C:0.0050mg T:0.0Z0mg Submitted:

OSHA ID-142; Graw./XRD Approved
Lace
Superwisor:

ytical Method : mod.

£: lle26
TJE

PEL D mes

Collection Media : BWC

kg -EFilogzam —Parts pexr

h‘
o
1]
"
i

2 —Hot Speci
—Liters mppcf “HMillion Partsicles per Cubic Foot

m3 —Culbic b
HD -MNot Detected 1
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SG& GALSON

1 Firkwille Road

t Syzacuse, HY 13037

S) 432-52Z27

: (315) 437-0571
sonlabs.com

=
P

TORY

: le-MAY-1

: 2Z3-MAY-146

(=]

68 — 2

—HRY—-16

ANARLY3I3 REPORT

Date Analysed H

Report ID H

COMMENTS -

Bespirable Dust and Crystalline Sildca:

&1}
i
e

1

uw

1
m
i
o
=

FPleame ===

atcached

Lak ID

—-14

lab

footnote

Quartz, Cristobalite,

Analyte 1

Tridymite

Dust
P E L
mg/m2

Dust
Quarts
Cristobalice

Tridymite

Du=t
Quarts

Cristobalite

Tridymite

Dust 1143
Cuarts 1la2
Cristobalite 1143
Tridymite 1l4az

u
a
i
u

=1
(]
i
=]
8]
L

o.05< 3z
<0 .0050 HD

<0.0Z0 HD <

o.63 0.55
oO.21 23 o.18
<0.0050 HD <0 .0044
<0.020 HD <0.017

pplicable footnotes.

[=]
[
i

Tel

el of gquantitation: D
Method H
lection Media H

ust
mod .
==

BYC

0.050mg

1810.1000

PW 37mm

HIOSH

(Tabl=

Submitted:
Approved
Dace

Supervisor:

11626
TJE

HE

Than
Than
—Hot Applicable

—Less

—Greater

=1
g

“Milligrams
“Micrograms

—Hotw Detected

kg —Filograms=
3

—Cubic Meters

[}

—Liters

Million

Specified

=

H3 —Hot

mppcf —Million

—Farcs per

FParticles per Cubic

Page 10 of 30 Report Reference:1 Generated:07-JUN-16 16:36
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LABORATORY AMALYSZIS REPORT

GALSON

Client ABccount MHo.:
6€01 Firkvwille Road Site H Login HNo. H -
East Syracuse, HY 13057 Project NHo. H
215) 43Z2-5227 Date Sampled : L6-MAY-16 — Z0-MRY-14 Date Analysed : Z4-MAY-16 -—
FRX: (231l5) 437-0571 Date Received : 23-MAY-16 Report ID : S3E8Z54
www . galsonlabs . com

RBespirable Dust and Crystalline Silica: Quartz, Cristocbalite, Tridymite

Dus=t
Air Vol FEL
Lab ID Analyte 1 mg & mg/m3
TEED4 | g Dust 7 0.26 0.25
Quarts T O.085 =]
Cristobalite -7 <0.0050 HD
dymite -7 =0.020 HD
TTEESE I - Dust 1688 0.073 D.20 0.2E
Quarts 369 o.027 37 0D.o72
Cristobalite 369 <0_0050 HD <0.01l4
Tridymite 269 <0.0Z20 HD <0.054
STESSE | g 374804 <0.050 “0.1%3 5.0
274_4 <0.0050 HD <0.0123
lits 274.4 <0.0050 HD <0.012
= 274.4 <0.020 HD <0.053
COMMENTS: Pleass === gttached 1a footnote report for any applicable footnotes.

Level of gquantitation: Dust - 0Z0mg Submicted: AH/BTH/SFR

yEical Method : mod.
PEL H

Graw. /HRD Approwved

- Datse HYS DDH £: 11626

b d
'CRI 2C by : TJBE

Collection Media - BVC Superwisor:

—Les= Than mg —Milligrams kg —Filograms= BT —Partss per Million
—Ereater Than ug —Micrograms m3 —Cubic Meters H3 —Hot Spec:
HE —Hot Applicable HD —Hot Detected 1 —Liters mopcE —Million P ticles per Foot

Fage 11 of 30 Report Reference:1 Generated:07-JUN-16 16:36
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LABORATORY

le—-Mny—1

23-MnY—-16

.0
1

(=]

AMNALYS3IS REFPORT

Moo :

Account
Logim Ho. H
—MAY—16 Date Analycoed H

Report ID H

COMMENTS : E

Sample ID

m
"0
o
L3

1
"
i
o
o

Silica:

Quarts,

Cristobalite,

Tridymite

Dust
Bir Vol FEL
1 mg & mg/m3 mg /S m2
37T7.4 0.47 .23
37T _4 41 o.1%
377 .4 HD 0.0
37

375

-+ 375
tobalite 378
dymite 375

J:*plxl;p

o
=]
ooy
LIV

HD -

a8 o 0.5z
5 o 40 o.Zo
5 1] HD <0.013
L <0 HD <0.052

0.050 HA
O.00S0 HD HA
O.0050 HD HAE
o.0Z20 HD HA

applicable footnotes.

Level of

o3

guantitation:
lytical Method

PEL

Dust 0.050mg 2:
WIOSE

1910,

mod .

Submicted: DCB/S
Approwed : CRI
21-M

PAH/BTH/SER
JD/ERE
¥Y-16&

Dace

Collection Media FVC PW 27=m Supervisor: ERE/CRI QC by TJE
—Les= Than mg —Milligrams kg —Filogzams —Partcs per Million

- —Greatcer Than ug —Micrograms m2 —Cubic Maters H3 —Hot Sp=ci =

HA —Not Applicable MDD -Hot Detscted 1 —Licer= mopcE —Million Particles par Cubic Foot

Page 12 of 30 Report Reference:1 Generated:07-JUMN-16 16:36
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LABORATORY

AMALY3IZ REFORT

Client ount MNo.:
6601 Firkwille Road Site H Logim Ho. H -
East Svyracuse, NY 13057 Project Ho. H
{215) 432-5227 Date Sampled : 1L6-MAY-16 — 20-MRAY-16 Date BAnalysed : 24-MAY-16 — Z7-MAY-16
FRX: (315) 437-0571 Date Received : 23-MAY-16 Report ID : S3EZ54
www . galsonlabs . com
RBespirable Dust and Crystalline Silica: Juart=, Cristobalite, Tridymite
Dust
Rir Vol FEL
Sample ID Lakb ID AEnalyte 1 mg B mgsm3 mg S ma3
BTEDAL - Dust HE <0050 HE 2 ES
Quarts <0 .0050 HD HE
<0 . 0050 HD HA
Tridymite 0.0Z0 HD HA
STESZL - : Dust H H& A
Quarts HD HE
stobalice HD HA
ridymite HD WA
S7E225 I - - Du=t KR o050 KR
Quarts HE QoS50 WD
=stobalite HA oos0 HD
Ha <O _ D20 WD
COMMENTS : Please =see ab footnote report for any applicable footnotes.
Level of guantitation: Dust .0050mg T:0.0Z20mg Bubmitted: DCESPAH/BTH/SER
2 lytical Method - mod. O8SHA ID-142; Graw. /[XRD Approved
O3HA PEL D m=e Dace NYS DOH £: 1162€
Collaction MHMa=dia = BWC Supervisor: ERE/CRI QC by TJE
—Les=s Than mg ~Milligrams kg —Filogrzams =5 —Parts per Million
—Greater Than ug —Micrograms =2 —Cubic Meters M2 —Hot Specified
HE -HNot REpplicable HD —Hot Detected 1 —Liters mopcE -Million Particles per Foot

Page 13 of 30 Report Reference 1 Generated:07-JUMN-16 16:36
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LABORATORY AMALY3ZIS REFCORT

GALSON

Client - Account Ho.:

Site H Log Ho . H ‘
Project Ho. H

Date Sampled o LE-MAY-16 — 20-MAY-16 Date Analyzmed =
Date Recsived : Z23-MRY-16 Report ID H

RBespirable Dust and Crystalline Silica: Juart=s, Cristobalite, Tridymite

Dus=st
Air Vol P E L
Sample ID Lab ID 1 mg ) mg/m3 mg S ma

HA ¥
HD HA
HD HA
HD HA

1
"
]
o
[

]
ka
n

TERZE | Dust <0 .050 HR M2
Quarts :D_ 0050 WD KA
Cristobalice <D _00S50 WD KA
Tridymite -0 _.0Z20 HD HA

97ES28 I - HA 0.080 HA HE
KR 0.0050 ND Ha
KR 0. 0050 ND Ha
KR o.020 ND Ha

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

Level of gquantitation: Dust 0.050mg . H Submitted: ' H/BTH/SFR

Analytical Method : mod. Approwved

o3 L - Dase HYS DOH £: 11626
Collection Media : P PW 2T7mm Supervisor: QC by : TJE
—Les= Than mg —Milligrams kg =g —Parts per Millicon
—zreatser Than ug —Micrograms mid M2 —Hot Spec
HE —-MNot Applicable MDD -Mot Det=ctad 1 —Litcemrs= mon s illion Foot

Fage 14 of 30 Report Reference:1 Generated:07-JUMN-16 16:36
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Client - Account MHo.:
6E01 Firkwville Rocad Sige H Login Ho. H ‘
East Syracuse, NY 13057 Froject Ho. H
2l1l5) 43Z2—-5SZZ7 Date Sampled : L6-MAY—-16 — Z0-MAY-16 Date Analy=ed H — ZT7-MAY-1lE4
FAX: {(3135) 437-0571 Date Receiwved : 23-MAY-1E& Report ID B
www.galsonlabs . com
Bespirable Dust and Crystalline Silica: Quartsm, Cristobalite, Tridymite
Cast
REir Vol P E
Lab ID Analvbe 1 mg L mg/m3 mg S ma

(=]

Dust HE <
Quarss HE <

HD HE
HD HA
HD HE

Cristobalice HA -

Tridymite HEA =

[ = i =)
=]

(S = =]

O o

(=3 =)

COMMENTS : Please =ee attached lab footnote rmeport for any applicable foobnotes.

Submitted: DCE/PRAH/BTM/SER
Approwed : CRI
Date : 3l1-b b d

Superwisor: ERE/CRI 2C by : TJE

Level of quantitation: Dust 0.050mg

Analytical Method : mod.

o3

L D mee

Collection Media - BPWC
—Lees=s Than mg —Milligrams kg —Filograms= PoIm —Parts per Million
—zreatcer Than ug -Micrograms m2 —Cubic Maters N3 —Not Specifis=d
HA —-Mot Applicable MDD -Hot Detscted 1 —Litcemrs mpopc£ —Million Partcicles per Cubic Foot

Page 15 of 30 Report Reference:1 Generated:07-JUN-16 16:36
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LABORATORY FOOTHOTE REPORT

GALSON
__—

Cliant Hams
ELitda
PESHEST Ha.

EE0l Kirkville Road

East Syracuse, HY 13057 Data Sampled 1&6-MARY=16 = ZO-BMA¥=-16& heocsunt Moo
{3151 432-5227 Date Racslve 23-MRY-16 Login Ha.
FAX: (315) 437-0E71 Date Analyzad: 24-MAY-16 - 0&-JUOH-18

W . galsonlaba . com

This document is Lssued by the Company under its Ceneral Conditions of SHEvics Accessible &t WLTE:/f/Wud. $g9S.comn//en/TeEfE-and-Conditions . SdpE.
Attention ls drawn te the limitation of liabilivy, indesmificatios and jurisdictfcon lssves defined therein.

Any heldar of thia decusent la advised that Information contalined heceln reflacts the Cospany’'s findings at the time of fta Interventlos only
and withim the limits of Cliest's inscroctisss, Lf any. The Compamy’s sole Pedponsibllity is to Lts Cliest and this document does not eXcherats
parties to a trapsaction from exercising all their rights and chligaticss under the tramsaction decuments. Ary onagthorired alteration, forgery
or falaification of the comtent or appearance of this document is onlawful and affenders may be presecoted to the follest extent of the law.

Onless ctharwise noted below, all guality coateol results assceclated with the sasples wees Wwithin established conteal limitas ar
did pet IFpACE FePorted Fesults.

Hoete: The fimdings recorded within this report wvere drawn from analysis of the sample(s) provided te the laboratory By the Client (or a third
party acting at the Slisnt'as directlics) . The laboratory doeas not have coatrel over the sampling proceas. The findings herain conatitots mo
warranty of the samples’ repressmtativensss of any sampled snvircsment and atrictly relate Lo the sampled as they Were presanted Lo the laboratory.

Onrounded resolts are carried throogh the calenlaticms that yield the final reselt and the final reselit is rounded to the nomber of
aigrificant Tigures appropriate to the accoracy of the amalyitical method. Please note that results appsaring in the columns precesding
the fimnal resolt column may have been rounded and therefors, Lf carried throogh the caleoculaticomns, may not yleld an fdentfical final
raanlt Do the one PepsEted.

The stated LOJs for each analyte represent Che demsnstrated LOO concentFationd prior to correction for desorption efficiency (1f applicabla) .

Onless othervise noted below, reported results have not been blank corrected for any field blank or method blamk.

B epcst ID: S3E3ET):

20Fa:  CRAV=S00F=5(15), GRAV=30P=&{15]

GCravimsteic analytical asccuracy of the samgling media la -0.001 +7- 0.006 myg [averags blank

walght change +/- 95§ confidence interval or k=2) . The estimeted uncertalioly applies te the media, techrology, and
0P {a) referenced Ln thiis report and doss noet account for any unoertalnty assoclated with the sasgpling procass.
PHOR = PaEticulates Hot Otherwise Regulated.

B epcoct ID: 9404610

_ (Repset ID

20Pa: Lx-calibrate(ll)d, ilx-zrdoulkprep(2l), Lx-zrdraview(13), lx-xrdatdpesp|25)
Bulk afilica results are consldered appeoxlmate, per OSHR ID-142 asctiomld.&.
Level of gquantitation varies with acteal sample mass psed Torpreparation.

= B35254):

GCravimsteic analytical asccuracy of the sampling media la -0.001 +7- 0.006 myg [averags blank

weight chamge +/- 955 confidense interval oF k=2) . The sstimated URcertaimly applies Lo the media, teshrology, and
20P(4) referenced Ln Chis Feport and doed Nt ASSount SF ARY UNSertalinty asscclated with the sasgling procedd.
20ka: GRAV=300=5(15), GRAV=S50F=-6({15}, ix=-calibrate(ll}, Lx=-wxrdashprep(iS5), ix-zrdreview(l3),

= =L&ss Tham
> ~Craater Than

By -Hilligrams B3 -Cuoblc Metecs kg -HKilegeama ppm -Parts par Millios
by ~HisEogEamS 1 ~Liters RS -Haot Speclfied ND -Hot Detected HA -Hot Applicable

Fage 16 of 30 Report Reference:1 Generated.07-JUN-16 16:36
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LABOBATORY FOOTNOTE RE

GALSON

Client Nane
Site
Project No.

€601 Kirkville

East Date € =~ 20~MAY~16 Account No.:
{315) 432-522 Date 16 Login No. 3
FPAX: (315) 437 Date Analyzed: 24-MAY~1l€ -~ 05~-JUN~16

wWew . galsenlabs . com

B epooct ID: S38254):

ix-xxdstdprep (25)

2. 12-13,15 (Report ID: 938254):

The Secondary Quartz angle

938254} :

[ T
The NIOSH 7500 minimum recommended saspling volume is 400 litera.
e a quantitative secondaxy angle coafirmation om all Quarts

WNe pexrfo

Zecondary angle guantitative coaflrmation

i3 used

for Quart: mass deternination.

is not poasible below 0.025mg.

results greatex

h

an 0.025 mg.

Ne were able to confizm Quartz Iin sample L375863-9 and L375863~17 gualitatively using the secoadazy angle.

. ¢ (Report ID: 938254):
PEL i3 based on maximum possible pearcent Quarts.

Accoracy and meap recovery data presented below
The estimated upcertainty applies to the media,

a 95% confidence
referer

i3 based on
techaolegy.,

and 30

and dces not account for the uncertainty associated with the sanplingprocess.

Mean Recovery

interval

(=2}

d in this report

Paranstar Accarasy
Primary Quarts +/~11.8% 98.1%
Secondary Quartz S2.2%
Cristobalite SE.1%
Tridynite 100%
< ng ~Mllligrans n3 ~Cubic Meters kg ~Kilograma P ~Parts per Millien
ND ~Not Detected NA -Not Applicable

> ~Greater Qg ~Micrograma

3 ~Litera NE -Not Specified

Page 17 of 30 Report Reference:1 Generated:07-JUN-16 16:36
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783167205197
i Date:05/23/16
| smipper :FEDEX
' Imitials:SK

AR

Prep : UNKNOWN

LSON

CHAIN OF CUSTODY { 1}

ey

L [
Turl'l)ﬂnmund Time (TATY | {surcharge] | you may adit and complete this COC electronically by logging in to your Client Portal account at 3
v Standard 0% -
a 4 Businass Days 35% Client Acct No. Report To: Me. Elizabeth Lloyd Invoice To :_
[ 3 Businass Days 50°% Company Name Company Nam-
] 2 Business Days 75% ) Address 1 Address 1
Original Prep No.: Address 2 Address 2
] Next Day by 6pm 100%  |pryig13zs )
prinisie o, suez: Mgy
] MNesxt Day by Noon 150%
Phone Na. : Phone Mo.
[ Sama Day 200%  |CS Rep: Cell No - il Address :
TLANCASTER T
] samples submitted using the Email repants to - Comments :
FreePumploan™ Program Con ants P .
[ Samples submitted using th Online COC No.: mimants : -0 Ne.:
amples submitted using the 2 info. : i ; i
FreaSamplingBadges™ Program 107553 aymentinfo. : ]| will call SGS Galson to provide credit card info
Card on File [enter the last five digits on the line below)

Comments :

Plag andyze the ow Uolwnads.

State Sampled :

MO

Please indicate which OELIs) this data will be usaed for :
Oosuarer Jacem v CImsHa Tlcal oska

D I..\li(] B D Othar ;
Specify Limit{s) Specify Other
Sita Mamea Projeet : Sampled By - List description of industry or Processfinterferences present in sampling area @
D ANCIL|
Sample ID = Sample Volume Chers Hexavalent Chromium
{Maximum of 20 Char rs) Date Sampled * Collection Medium Sample Time Minutes Analysis Regquested Method Reference * Process (e.g., welding,
acte Sample Area * ind, cm?, f1i = plating, painting, etc.)
Ipc 37Tmm PW BVC Bilica, crystalline mod. NIOSH
quartz, cristobalite, & |0600/7500/mod. OSHA
Yis oyl 7 eridymice (with ID-142; Grav./XRD
91 =TT STl - . respirable dust}
s Lt g
[} * K the methodis) indicated on the COC ars not our routina/preferred method(s), we will substitute our routine/preferred metheds, If this is not acceptable, check here ta have us contact you,
Chain of Custody Print Name f Signature Date Time Print Mame / Sig% Date Tirne
Retinauished By | € Lioyd Flo gt ALl g Sholte | 2ew| Periedny:| Zachary King [Zes” ) |Slaslie [au3
Relinquished By : [ 4 Received By - ‘/F [ =

=

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

Samples recaived after 3pm will be considered as next day's business,

Ly

Online COC No. : 107663

Prep No. 4 326
Account No.
Draft - 016 4:08:19 PM

Page:1/13

SG5 Galson Iﬁﬂﬂ Kirkville Road East Syracuse, NY 13057, USA t+1 BBS 432 5227 | +1 315432 5227 {41 315437 0571 www.galsonlabs.com | www, sgs.com
T

Page 18 of 30
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Report Reference:1 Generated:07-JUN-16 16236

Member of tha G5 Group (SGS5 SA)



GALSON

CHAIN OF CUSTODY

Comments :

Sample ID #
(Maximum of 20 Characters)

Date Sampled *

Collection Madium

Sample Veolume
Sample Time
Sample Area *

Liters
Minutes
in®, am? fr? *

Analysis Requested

Method Refarence *

Hexavalent Chromium
Process le.g., welding,
plating, painting, ete.)

4152

5[l

354

0. 2

quartz, cristcbalite,
tridymite (with
respirable dust)

3pc 3Tmm PW PVC Silica, crystalline mod. NIOSH
. gquartz, cristobalite. 0600/7500/mod. OSHA
ﬁ ’—Hﬂq-z.{f 5{”0([(( Li53 “’_L“ ¢ tridymite (with ID-142; Geaw./XRD
s Liters respirable dust)
ipc 3Tmm PW BVC Siliea, erystalline mod. NIOSH
oy '-f quartz, cristobalite, 0600/7500/mod. OSHA
q41eau9q 5“[4!’.‘{; L“"“ 1058 tridymite (with ID-142; Grav./KRD
ANl '\,L'\'us respirable dust)
ipe 3Tmm PW PVC Silica, erystalline mod. WIOSH
- . b‘yo‘ guartz, cristobalite, 0600/7500,/mod. OSHA
‘1 "l((ﬁ l% \bhb“u Yo% I ” 3 tridymite (with ID-142; Grav./XRD
mMLnSs Lek20S respirable dust)
Ipe 37mm PW PVC Silica, crystalline mod. NIOSH
gquartz, cristobalite, 0600/7500,/mod. OSHA
O] _-" (’ g gg S/I(qlfb LtD(ﬂ qq l 'c] tridymite (with ID-142; Grav./XZRD
mlﬂs 'Ll:+£'l(s respirable dust)
3pc 3Tmm PW BVC Silica, erystalline mod. HIOSH
quartz, cristobalite, 0E00/7500/mod. OSHA
q‘?bqs’o 5{[‘{/.'(5 ?’57 835.4 tridymite (with ID-142; Grav./XRD
nun's \I.-* ers respirable dust)
ipc 37mm PW PVC Silica, crystalline mod. WIOSH

0E00/7500/mod. OSHA
ID-142; Grawv./XRD

mnS ;i
me Liers

[ » 1f the method(s} indicated on the COC are not cur routinefpreferred method(s), we will substitute our routine/prefarred mathods. If this is not acceptable, check hers 1o have us contact you.

Chain of Custody Print Nama / Signature Date Time Print Mame / Si ure Data Time
Relinquished By : E LL%QL ‘F—:%\ﬁt Mé’, pr__ Received By : ZaGhary K_lng w ;lf,e.[& GLl™
Relinquished By : I ’ i Received By : 7

* You must fill in these columns for any samples which you are submitting. Onlina sgg :z: ‘unsim
Samples received after 3pm will be considered as next day’s business, Account No.
Drraft : 016 4:08:19 PM

Fage: 2713

5G5 Galsan I G601 Kirkville Road East Syracuse, NY 13057, USA  ©+1 888 432 5227 | +1 315 432 5227 41 315 437 0571 www.galsonlabs.com | www.sgs.com

T
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Member of the SGS Group (SGS SA)



GALSON

CHAIN OF CUSTODY

A7094¥

she/re

0

4SO
ms

k. ©
wiers

quartz, cristobalite,
tridymite (with
respirable dust)

Commants :
Sample ID * Sample Volume Liters Hexavalent Chromium
- Date Sampled * Collection Medium Sample Time Minutes Analysis Requested Mathod Reference & Process (e.g., welding,
(Maximum of 20 Characters) Sample Area * in?, em, fi2 o plating, painting, etc.)
dpc 37mm PW PVC Silieca, erystalline mod. MIOSH
Ei o s quartz, cristobalite, 0600,/7500/mod. OSHA
q’-[{lqg'-’ S/l g/“.f 7 % qu’ ' tridymite (with ID-142; Grav./XRD
W ns UievS respirable dust)
Ipa I7em PW PVC Silica, crystalline mod. HIOSH
. quartz, cristobalite, 0600/7500/mod. OSHA
ol —[ (45135” 5/[ g"{fU 3(0 { 384 5 tridymite (with ID-142; Grav./XRD
nMins Lo Ltevs respirable dust)
Ipc 3IT=m FW PVC Sﬁ[ﬂ- Silica, cryatalline mod. HIOSH
D guartz, cristobalite, 0600/7500/mod. OSHA
al “I(‘, q:b"!l 5 /' g H_g Lls - tridymite (with ID-142; Grav./XRD
mins Vit ersS regpirable dust)
Jpc 37mm PW PVC Silica, cryatalline mod. WIOSH
- quartz, cristobalite, 0600/7500/mod. DSHA
A1Las L S'/IQH{, "E-S_D \\ 295 tridymite (with ID-142; Grav./XRD
3. ens WeerSs respirable duat)
3pc 3Tmm PW PVC S8ilica, cryatalline mod. NIOSH
m gquarts, cristobalite, 0600/7500/mod. OSHA
cl—_f{-ﬁ L{‘O 5{’1{!‘[‘; "'ISD “ * 3 tridymite (with ID-142; Grav./XRD
e "S 'l.l-*{ rs regpirable dust)
ipc 37mm FW PVC Silica, cryotalline mod. NIOSH

0600/7500/mod. OSHA
ID-142; Grav./XRD

D * If the method(s)] indicated on the COC are not our routine/preferred methodls), we will substitute our routine/preferred methods. If this iz not accepiable, check hlyra o have us contact you,

Chain of Custody Print Name / Signature " Date Tirne Primt Name / Sig re Date Time
Relinquished By : | 5[ (o ‘&M WIU 2 1o s | Received By Zachary King W ) 5,'9.-_:1 e |qu™
Relinquished By : j ! v Received By : y [ el v

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

Sampies received after 3pm will be considerad as naxt dey's business.

Onfina COC No. : 107553

FProp Ma. 1326
Account Mo.
Draft © 16 4:08:19 PM

Page: 3,13

SGS Galson l G807 Kirkville Road East Syracuse, NY 13057, USA t©+71 BBBE 432 5227 | +1 315 432 5227 {41 315437 0571 www.galsonlabs.com | www.sgs.com

T
Page 20 of 20 Report Reference:1 Generated:07-JUN-16 16236
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Member of the SGS Group {SGS SA]



GALSON

CHAIN OF CUSTODY

* 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,

Comments :
Sample 1D * Sample Voluma Liters Hexawalent Chromium
(Maximum of 20 Characters) Dats Sampled = Collection Medium Sample Time Minutes Analysiz Requested Method Reference & Process (e.g.. welding,
Sample Area * in?, em?, f7 * plating, painting, ate.)
3Ipc ITmm FW PVC Silica, crystalline mod. NIOESH
— quartz, cristobalite, 0600/7500/mod. OSHA
"f‘} a4} 5/[‘3 “{g l-lS_D ‘l‘lllfl-b tridymite (with 1D-142; Grav./XRD
min$ Likevs respirable dust)
ipe 37mm PW PVC gilica, crystalline mod. HWIOBH
guartz, cristobalite, 0600/7500/mod. OSHA
q ’—I(ﬁ 5 |l "5/[?”@ '-iSD | lan tridymite (with ID-142; Grav./XRD
mu ns '\.l\'*' e respirable dust)
Ipc 37sm BW BVC Silica, ecysatalline mod. NIOSH
guartz, cristcbalite, 0600/7500/mod . OSHA
q 7(?63"" 5‘/@/{({ ] qgmt\ts gq?’ —T tridymite (with ID=142; Grav./XRED
1 L' {,,g_g/_g respirable dust)
Ipc 37Tmm PW PVC Silica, crystalline mod. WNIOSH
quartz, cristobalite, 0800/7500/mod. OSHA
9 1eas3 5'/'39/-’(1 L4g ‘3{953 tridymite (with ID-142; Grav./XRD
m‘_‘ﬂg L l.'* Fil g respirable dust)
ipc 3Tmm FW PVC Silica, crystalline mod. NIOSH
- gquartz, cristobalite, 06007500 /mod. OSHA
q ’I(-? c"| b? 51/20/{(( 4 € 3-?"{ ) q tridymite (with ID-142; Grav./XRD
i ins tedervs respirable dust)
3pc 3Tmm FW PVC 8ilica, crystalline mod. NIOSH
9 quartz, cristobalite, 0600/7500/mod. OSHA
tridymite {(with ID-142; Grav./XRD
ﬁ ’7(0 S’L‘f‘ 5/20@ l‘ug ’377 L{ respirable dust)
mens Lifev
[ » if the methodis) indicated on the COC are not our routineipreferred methodis), we will substituta our routine/praferred methods. If this is not acoaptable, check here to have us contact vou,
Chain of Custody Print Name / Signature Date Tirme Print Mame / Signajere™, e Date Time
Relinquished By: |2 ( L gl Eﬁ@wd 5/2-@"!(1 2 o | Pecvived By: 7m¥mﬂg— J l_',‘,lgg o Qi
Relinguished By : J d " Received By - / ’
[

Cwnline COC MNe. : 107553

Frap No. 1326
Account No
Draft : [2016 4:08:19 PM

Page : 4/13

SGS Galson [Eﬁﬂ‘l Kirkville Road East Syracuse, NY 13057, USA 1 +1 BBS 432 5227 | +1 315 432 5227 {41315 437 0571 www.galsonlabs.com | www.3gs.com
T
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Member of the SGS Group {5GS SA)



GALSON

CHAIN OF CUSTODY

Comments : .
Sample ID * Sample Volume Litars Heseavalant Chromium
(Maximum of 20 Charactors) Dats Sampled * Callection Medium Sample Time Minutes Analysis Requested Meathod Reference A Process [e.g., welding,
Sample Area * in?, em?, f2 plating, painting, #te.}

976955

Ipc

Sleay

37mm BPW PWC

|49

23759

Silica, crystalline
guarez, cristebalite,
tridymite (with

mod. NIOSH
0600/7500/med. OSHA
ID-142; Grav./XRD

5/l

R Lkt

respirable dust)

Ay NS L.I.“i"-{.rf respirable dust) X
Ipe 3Tomm PW BPVC . Silica, crystalline mod. NIOSH
guartz, cristobalite, 0600/7500/mod. OSHA
Ci‘ q({quf'?_ 5/?Dﬂb | =X N r2 lowle |tridymite (with ID-142; Grav./XRD
respirable dust)
Ipe 1Tam FW PVC S8ilica, crystalline mod. NIOSH
}g M ?% t gquartz, cristobalite, 0600/7500/mod. OSHA
5‘} ’Tt{a‘] o 5‘720/{-(’ o tridymite (with ID-142; Grav./XRD
reapirable dust)
ipc 37Tmm FW BVC Bilica, crystalline mod. NIOSH .
quartz, cristobalite, 0600/7500/mod. OSHA
CT’?(,; QL[ S/tblf{’ s Lﬂ'\nﬂ".’.: ‘? Q—Witﬂmue (with ID-142; Grav./XRD
respirable dust)
3pe 37em PW PVC Siliea, crystalline mod. NIOSH
c;'.\ L{ﬁ’z-’s-_ quartz, cristobalite, 0600/7500/mod. OSHA
I {7 SM rjw eridymite (with ID-142; Grav./XRD
respirable dust)
3pc 3Tmm PW PVC Silica, crystalline mod. NIOSH
quartz, cristobalite, 0600/7500/mod. OSHA
Ci"’]&ﬂ%’z gwt tridymite (with ID-142; Grav./XRD

m * If the methodis) Indicated on the COC are not our rowtine/preforred method(s), we will substitute our routine/preferred methods. If this is not acceptable, check here to have us contact you.

Chain of Custody

Frint Name / Signature Date Time Print Name / SEM; Diate Time
Relinquished By - | E= st P2 472 ¢ SR20/le | 7 A "eevedty: | Zachary King M slasfie [a:D
Relinguishead By : T 4 ' Received By : =

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

? Samples racaived after 3pm will be considered as next day's business,

Onling COC No. ;107553

Frep No.g 1326
Account N
Diraft? 016 4:08:19 PM

Page:5/13

-+

5G5S Galson I BEDT Kirkvilla Road East Syracusa, NY 13057, USA 1 +1 BES 432 5227 | +7 315 432 6227 {41 115 437 0571 www.galsonlabs.com | www. sgs.com

¥
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Member of the 5G5S Group [SGS 5A)




GALSON

CHAIN OF CUSTODY

tridymite (with
ragpirable dust)

Comments :
Sample 1D * Sample Volume Liters Hexavalent Chromium
(Maxirm of 20 Characters) Date Sampled * Collection Medium Sample Time Minutes Analysis Requestad Meathod Refaranca 4 Process (e.g., welding,
um aracters| Sample Aroa ® in?, cm?, 12 ® plating, painting, elc.)
3pc 37mm PW BPVC Silica, crystalline mod. NIOSH
quartz, cristobalite, & |0600/7500/mod. OSHA
ﬁ 7({%% 5_7[ g/’t‘, fg Lo e ‘6%\/& tridymite (with ID-142; Grawv./XRD
raspirable dust)
3pe 3Tmm PW PVC Silica, crystallinme mod. NIOSH
—']qu ‘2?’ — gquartz, cristobalite, & (0§00/7500/mod. OSHA
ol < rg }(/ ‘5 ( / gw} tridymite (with ‘| ID-142; Graw./IRD
regpirable dust)
Ipe 3Tmm PW PVC Siliea, erysatalline mod. NIOSH
quartz, cristebalite, & [0600/7500/mod. OSHA
C")’]Q"’TSS 5/ ’(( BM 6M tridymite (with ID-142; Grav./XRD
respirable dust)
B ipc 37mm FPW PVC Bilica, crystalline mod. NIOSH
quartz, cristobalite, & [0600/7500/mod. OSHA
tridymite (with ID-142; Grav./XRD
respirable dust])
3pc 3Tmm PW PVC Silica, crystalline mod. NIOSH
quartz, cristobalite, & |[0600/7500/mod. OSHA

ID-142; Grav./XRD

3pc

3Tmm PW BVC

8ilica, crystalline
quartz,
tridymite (with
resgpirable dust)

cristobalite, &

mod. NIOGSH
0600/7500/mod. OSHA
ID-142; CGrawv./XRD

[ * # the method|s) indicated on the COC are not our routinafpreferrad methodis), wea will substitute our routine'preferred methods. If thiz is not acceptable, check here (o have us contact you.

Chain of Custody

Print Name / Signatura . Date Time Print Name / Sigp!ﬁ'r: :] ! 2 \ Date Time
Relinquished By _E;:_I | OnA d {; Q E !g 5/-20{1&, Q_‘}"M Received By : Zacha!‘y Klﬁg ‘/ .5[’.51"" q”3
Relinquished By - d ° ! Recaivad By : / — !

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

g E; g M( Samples received after 3pm will be considered as next day's business,

Online COC Mo. : 107553

Prep Mo. 1326
Account Mo,
Draft : 016 4:.08:19 PM

Page: 6/13

5G5S Galson | 6601 Kirkville Road East Syracuse, NY 13057, USA 1 +1 BER 432 6227 | +1 315 432 5227 41 315 4370571 wew.galsonlabs.com | wwww.sgs.com
I
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Member of the SGS Group {SGS SA)



GALSON

CHAIN OF CUSTODY

Comments ; -
s Sample Volume Litars Haxawvalent Chromium
ample ID * Dats S - Collecti . " . . .
{Maxirum of 20 Characters) te Sampled ollection Medium Sample Time Minutes Analysis Requested Method Reference Process {e.g., welding,
Sample Area * in?, em?, f1* ¢ plating, painting, etc.)

tridymite (with
respirable dust)

Jpc 3Tmm FW PVC Silica, crystalline mod. NIOSH
quartz, cristobalite, & |0600/7500/mod. OSHA
cridymite (with ID-142; Grav./XERD
reapirabls dust)

3pe 3Tmm PW PVC Silica, ocrystalline mod. NIOSH
quartz, cristobalite, & [(0600/7500/mod. OSHA
tridymite (with ID-142; Grav./ERD
regpirabla dust)

3pc 3Taom PW PVC Silica, crystalline mod. NIOSH
quartz, cristobalite, & |(0600/7500/mod. OSHA
cridymite (with ID-142; Grav./XRD
respirable dust)

3pc 3Tmm PW PVC Silica, crystalline mod. WIOSH
guartz, cristobalite, & |0600/7500/mod. OSHA
eridymite (with ID-142; Grav./XRD
regpirable dust)

3pc 3Tmm PW BPVC B8ilica, crystalline mod,. WNIOSH
quartz, cristobalite, & |0600/7500/mod. OSHA
tridymite (with ID-142; Grav./ERD
respirable dust)

3Ipe 3Tam PW PVC Bilica, crystalline mod. WIOSH
gquarts, cristobalite, & |0600/7500/mod. OSHA

ID-142; Grav./XRD

1 = if the method|(s] indicated on the COC are not our routinafpreferrad method{s), we will substitute cur routine/preferred methods, If this is not acceptable, check here 10 have us contact you,

Chain of Custody Print Name / Signature Date Tima Print Marme s Si ) Date Time
Relinguished By : Received By : Zacharv Klng ) ;hq! & q’_ 19
Relinguished By : Receivad By : / (/ =

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

Samples received after 3pm will be considered as next day's business.,
Blank ol B\

Onlina COC No. : 107553

Prep No. ; 1326
Account N
Draft 164:08:19 PM

Page : 7/13

. SGE Galson | 6601 Kirkville Road East Syracuse, NY 13057, USA 1t +1 8BS 432 5227 | +1 315432 5227 {+1 315 437 0571 www.galsonlabs.com | www,sgs.com
T
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Member of the SGS Group {SGS SA)




GALSON

CHAIN OF CUSTODY

Commants :

Sampla ID *
(Maximum of 20 Characters)

Date Sampled *

Collection Medium

Sample Volume
Sample Tima
Sample Area *

Minutes
in®, em?, ft* ¢

Analysis Requestad

Mathod Refarence

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

3pe 3iTmm PW PVC

Silieca, orystalline
quartz, ariastobalite,
tridymite (with
ragpirable dust)

mod. NIOSH
0600/7500/mod. OSHA
ID-142; Grav./XZRD

Ipc 3Tmm PW FVC

Eilica, erystalline
quartz, cristobalite.
tridymite (with
ragpirable dust)

mod. NIOSH )
0600/7500/mod. OSHA
ID-142; Grav./IRD

Ipc 3Tmm PW BVC

S8ilica, cryatalline
gquartz, criastocbalite,
tridymita (with
respirable dust)

mod. NIDSH
0600/7500,/ mod. OSHA
ID-142; Grav./XRD

3pc 3Tmm FW PVC

Bilica, crystalline
quartz, eristebalite,
tridymite (with
ragpirable dust)

mod. NIOSH
0600/7500/mod. OSHA
ID-142; Grav./XRD

3pc 3Tmm PW PVC

8ilica, erystalline
quartz, cristocbalite,
tridymite (with
raspirable dust)

mod. NIOSH
0600/7500/mod. OSHA
ID-142; Grav./XRD

3pc 3Tmm PW BVC

8ilica, ezrystalline
gquartz, ceriatebalite,
tridymite (with
respirable dust)

mod, NIOSH
0600/7500/mod. OSHA
ID=-142; Grav./XRD

D * If the method(s) indicated on the COC are not our routine/preferred method(s), we will substitute our routine preferred methods. if this iz not acceptable, check hera to have us contact you,
e

Chain of Custody

Print Namea / Signatura

Date

Time

Print Nama / 5]

ature .\

Date Time

Relinquished By :

Received By

Qi

Relinguished By :

Received By :

Zachary King_ 1P&ay”
oy =

Shafic

Page:8/13

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

: ZSamnles received after 2pm will be considered as next day’s business,

Qnling COC Mo,

£ 1075653

1326

016 4:08:18 PM

SGS Galzon i 6601 Kirkville Road East Syracuse, NY 13057, USA 141 888 432 8227 | +1 215432 5227 41 3156 437 0571 www.galsonlabs.com | www.sgs.com

I
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Member of the SG5 Group (SGS SA)



GALSON

CHAIN OF CUSTODY

Comments :
Sample ID * Date Sampled * Collection Medium S;Tr:hhv“l"llrn':a I\:L:::g Ansglysis Requested Method Reference » ::—;?:;"::t Ch::'.ll’:ii:m
(Maximum of 20 Characters} v Samppln Arga ® in®, em?, 17 * v aue * plating, p.;?r-lltingJ 91.:?]’
ipe 3I7Tmm PW PVC Silica, crystalline mod. NIOSH
quartz, cristobalite, & |0600/7500/mod. OSHA
tridymite (with ID-142; Grav./XRD
respirakle dust)
Ipc ITmm PW PVC S8ilica, crystalline mod. NIOSH
quarkz, cristobalite, & |0600/7500/mod. OSHA
tridymite (with ID-142; Grav./XRD
respirable dust)
Zpo 37Tmm PW BVC . - Dust, Total med. NIOSHE 0500;
q972271% S, Y3Emins |1 Likes Gravimetric
i 2pc 37mm PW PVC . - |Dust,: Total mod. NIOSH 0500;
ﬂ _[ -2;2:10 5/[ Ld'[ P l{{)l{- WiLnS L0~ q ll.‘litﬁ Gravimetrie
Zpc 3Tmm PW PVC . Dust, Total mod. NIOSH 0500;
Gi ) 1L2LB2. S'f | (ﬂﬁl’ USZmins |F11L.8 k&m Gravimetric
Zpo 37mm PW PVC Dust, Total mod. NIOSH 0500;
qq 2303 5/' LﬂJl.(_p '-Hl mlﬂs iaq_% L;..l.e[g Gravimetric
Zpe 1Tmm PW PVC Dust, Tatal mod. NIOSH 0500;
47172230 Sl iy Y2 mins | 928.0 Wiers Sravimereic
2pc 3Tmm FW BVC |pust, Total - mod. NIOSE 0500;
932214 Sliglie 2eSming [137.2 |45 Gravinetric
2pc 3Tmm PW PVC . Dust, Total mod. NIOSH 0500;
(912292 S)iglie 3L mins | 150D Levess Gravimetric
2pc 37mm PW PVC - Dust, Total mod, NIOSH 0500;
Cl "'|| 13% 5/!&[1(", z[ L[ mLHS ‘-[32;3 Lf.'.t‘cr Gravimetric

El * If the method|s) indicated on the COC are mot our routinafpreferred method(s], we will substitute our routine/preferred methods. If this is net scceptable, check here to have us contact you.

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

Samples received after 2pm will be considered as next day's business.

Chain of Custody Print Marme / Signature 4 _Date Time Print Mame: / Sigw o~ ) Date Time

e | ELood 7 80ng — 15/20/1e | Z pin | "5 | Zachary King salie |au-,

Relingquished By : [ ~ I ; Recaived By : P -
[

Online COC Mo. : 107553

Prap No.
Account Mol

Draft : 5/11/2016 4:08:19 PM

1326

Fage: 9/13
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GALSON

CHAIN OF CUSTODY

Comments :
Sample ID * Sample Volume Liters Hexavalent Chromium
(Maximum of 20 Characters) Date Samplad * Collection Madium Sample Time Miriities Analysis Reguested Method Raferance * Process (e.g., welding,
Sample Area * in?, em?, f2 * plating, painting, ete.)

94 71 2A\s

s /2014,

| 4Y madng

207. ¢
Liters

9 12294 shgle |77 20 mins [1233 \des| soa, Sromm oseo:
ipe 37mm FW PVC N Dust, Total mod. NIOSH 0500;

972302 s/1gliy 252 mins |10 Lders aravinorric
q 711‘_!2- 5|'qu“9 2pe 3ITmm PW PVC LESD m;ns 8&2 L';h:'s Dust, Total 22:;;:::?;5 SO0y
q -—I 1.2'?3 Sj I dpe 3Tmm PW PVC LESD q Sl} Dust, Total mod. NIOSH 0500;

lq. 1'(.9 1 S 0\.& e Gravimetrie
Ipc 3Tmm PW BVC e Duat, Total mod. NIOSH 0500;

4322771 sl1aliy YSO mivs | 386.S Ldes Gravimetric
ipc 37mm FW PVC Dust, al mod . H
4127235 shafi, |F YSOymens |0 s 13es|” ™" nod oS 000
912273 shalie | ™™™ 450 mensl 551 Stdesl T paefituriand
2pc 37mm FW PVC Dust, Total mod. NIOSH 05007

ﬁ %1‘—1’1 5@;{‘! ,l{g}m* 303,"[&{@ Gravimetric
y 2pc A7mm PW PVC . [Eg Duat, Total mod. NIOSH 05007

97211 s/20/4 \48mins | 290 Ldes e
q ,..! 71 u.—] S/zo/;{p Zpc 37mm PW PVC }u‘lw 3{)?- Q,L;}mnust. Tatal :::;j:::ifcusom
2pc 37mm PW PVC . Dugt, Total mod. NIOSH 0500;

Gravimetric

] + 1f the methed(s) indicated on the COC are not our reutine/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 Kame ! Signature

Date Time

Print Mamse / Si

]

Date

Time

Relinguished By :

Z P

Received By :

Relinguished By :

ELLQE.}&(

eZld

5/20/1e

Received By :

Zachary King_,7

)

Saafic

=

qi?

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

Samples recaived after 3pm will be considerad a8 next day’s business,

Online COC Mo, ; 107553

ap No.g
Account N
Draft:

1326

016 4:08:19 PM

Page - 10/ 13
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GALSON

CHAIN OF CUSTODY

Comments :
5 e 1D * Sample Volume Liters Hexavalent Chramium
Maxi m:';u ch Date Sampled * Collection Medium Sample Time Minutes Analysis Requested Mathod Reference * Process le.g., welding,
(Maximum o aracters) Sample Area * in®, em?, f? & plating, painting, stc.)

91722¢A4

Zpe 3Tmm PW PVC

s/20/l¢

14 cns

Dust, Total

mod. NIOSH 05005
Gravimetric

i o WA E VS

Zpc 37Tmm PW PVC

s il

Bl oAl

Dust, Total

mod. NIOSH 05007
Gravimetric

A12729Y

Z2pc 37Tmm PW PVC

Slell

|

Duast, Total

mad. NIOSH 0500;
Gravimetric

12285

2pc 3Tmm PW PVC

)18/

Dust, Total

mad. NIOSH 0500;
Gravimetric

A12299

Zpc 3Tmm PW PVC

/1816

Dust, Total

mod. NIOSH 0500;

Y B

slidfty

Gravimetric
. Zpc 37mm PW PVC Dust, Total mod. NIOSH 05007

ﬁ 1 ,2-3{‘5 5}1"“,/{0 Gravimetrie
2pc 37Tmm PW PVC Dust, Total mod. RIOSH 0500,

Gravimetrie

l
/
|
I
\
A

Zpe 37Tmm PW PVC Dust, Total mod. NIOSH 0500;
47122719 5720/t oraviner=ic
- Zpc 37Tmm PW PVC Dust, Total mod. NIOSH 0500;
977241 5/‘20}({; J Gravimetric
. Zpc 37mm PW PVC Dust, Total mod. NIOSH 0500;

Gravimetric

Zpc 3Tmm PW PVC

Dust, Total

mod. NIOSH 0500;
Gravimetric

D A If the method(s} indicated on the COC are not our routine/preferred method(s), we will substitute our routine/prefarrad mathads. If this is not scceptable, check here 10 have us contact you.

Chain of Custody

Print Name / Signature Date Time Print Mame [ Sig e Date Time
remawanes o1 ) Lo e A7 o e | Zamar kg e W) [ehaie Tain,
Relinguished By - Ll F Received By - {./,

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

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

Online COC MNo. : 107553

1376
Arcount Mo,
Draft | 16 4:08:19 PM

Page: 11/13

SGS Galson I 6601 Kirkville Road East Syracuse, NY 13057, USA t 41 BBS 432 5227 | 41 315 432 5227 41 315 437 0571 www.galsonlabs.com | www.sgs.com

4
Page 286 of 30 Report Reference:1 Generated:07-JUN-16 16:36

106

Mamber of the SGS Group (SGS SA)




GALSON

CHAIN OF CUSTODY

Comments :
D* Sample Volume Liters Hexavalent Chromium
P Sarnn:i Ch N Date Sampled * Collection Medium Sample Time Minutes Analysis Requastad Mathod Reference » Fracess (6.g., walding,
vof ' Sample Area * in®, em?, ft? * plating, painting, etc.}
2pe 3Tmm PW BVC Dust, Total mod. NIOSHE 0500;
Gravimetriec
Zpc 3Tmm PW BVC Dust, Total mod. WIOSH 0500;
Gravimetric
2pc 3ITmm PW BVC Dust, Total mod, NIOSH 0500;
Gravimetric
Zpe 3Tmm PW BPVC Dust, Total mod. NIOSH 0500;
Gravimetric
2pc 37Tmm PW PVC Dust, Total mod. NIOSH 0500;
Gravimetrie
Zpe 3Tmm PW BVC Dust, Total mod. NIOSH 05005
Gravimetrie
2pe 31:; PW PVC Duat, Total (mod. WIOSH 0500;
Gravimetric
2pc 3Tmm PW BPVC Duskt, Total ’ med. NIOSH 0500;
: Gravimetric
Zpc 3Tmm FPW BVC Duat, Total mod. NIOSH 0500;
Gravimetric
Ipe 3Tmm PW BVC Dust, Total mod. NIOSH 0500;
Gravimetriec
Zpc 3Tmm BFW PVC Dust, Total mod. NIOSH 0500;
Gravimetrie

D ~ If the ma!he‘dts] indicated on the COC are not our routine/preferred method|s), we will substitute our routinefpreferred methods. If this is not acceptable, check here to have us contact you.

Chain of Custody

Print Name / Signature

Date Time

Print Name I_S‘jﬁure

R

Data Tirvue

Relinguished By ;

Received By :

slzj.irr.-

qury

Ralinquished By :

Received By :

Zachary King— J2&ae™
(2 A

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

Samples received after 2pm will be considered 85 next day's business,

Online COC No. : 107553

Prep No. | 81326
Account No.
Draft 16 4:08:19 PM

Page: 12713
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GALSON

CHAIN OF CUSTODY

Comments :

Sample ID *
[Maximum of 20 Characters)

Date Sampled *

Collection Madium

Sample Volumea
Sample Tima
Sample Area *

Liters
Minutes
in%, em?, H=*

Analysis Requested

Mathod Referance #

Hexawvalent Chromium
Process {e.g., welding,
plating. painting, ete.)

2pe

A7z PW BVC

Dust, Total mad. NIOSH 0500;
Gravimetric
Zpc 3ITmm PW FVC Dust, Tetal mod. NIOSH 0500;
Gravimetric
Zpe 37mm PW PVC Dust, Total mod. NIOSH 0500;
Gravimetric
2pe 37mm PW PBPVC Dust, Total mod. NIOSH 0500;
Gravimetriec
2RLOVosibly st suie sand Bul¢ Seandl W] gp00- 7500
RRL0ZOS|Zll | 5-19-l | | Bl saud

BRLO205191l,

5-19-1

|

B Lt savel]

|
&

R LOY 0520,

5-2-lp

T

2l sacdl)

TEOS-
o006
2666

ud

U o5 [ o

:l 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 accepta ble, check hare to have us contact you.

Chain of Custody Print Hame / Signature ” Date Time Print Name / Syﬁ%\ Date Time
Retinausned 8y - | T2 Loy g0 EAX o A 2/l 2 pwa | Feovi®r | Zachary King ¢/ [sleslic quz,
Relinquished By : d i Received By : £ P

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

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

Online 0OC Mo. : 107553

Prep No.g 1326
Account Mol
Draft : 016 4:08:19 PM

Page: 13713
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