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EXECUTIVE SUMMARY

An industrial hygiene survey was conducted on December 5, 2006 at the request of Audrey Sargent —
Director of Human Resources/Safety for Hi-Lite Markings, Inc. at Brownsville/South Padre Island
International Airport job site in Brownsville, Texas. The purpose of this survey was o evaluate
employees’ exposures to asphalt fumes/coal tar pitch volatiles while applying RejuvaSeal™ to a runway
and a polymer-based sealer to apron areas.

The resuits of the air monitoring indicate that the airborne exposures were below current applicable
hygienic standards. These standards include the Permissible Exposure Limits (PELs) established by the
Occupational Safety and Health Administration (OSHA), and the Threshold Limit Values {TLVs)
established by the American Conference of Governmental Industrial Hygienists (ACGIH). Because these
standards were not exceeded, it may be concluded that these exposures were adequately controlled on
this airport project.

A complete discussion of the survey and findings can be found in the attached report. No new
recommendations are being submitted based on my observations and the air monitoring resuits obtained
during this survey.

This report is based upon the infarmation supplied by customer personnel and f or on the conditions and practices observed at the fime of the visit. The report may not list all
unsafe conditions and practices; others may exist. This report is nof an endorsement of and i may not be used {o endorse or promote any practices, procedires, or products,
The survey activities or any recommendations in this report are designed to assist the customers named in the repart in the management of their owa safety activities and
should not be construed as legal advice. The responsibility for making changes in the operations, procedures, or for implementing any recommendations is the customer’s.
All warranties are hereby disclaimed and rot fiabilities are assumed to any party for any damages that may arise from the use of or refiance upan information contained in this
report,
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PURPOSE

An industrial hygiene survey was conducted on December 5, 2006 at the request of Audrey Sargent -
Director of Human Resources/Safety for Hi-Lite Markings, Inc. at Brownsville/South Padre Island
International Airport job site in Brownsville, Texas. The purpose of this survey was to evaluate
employees' exposures to asphalt fumes/coal tar pitch volatiles while applying RejuvaSeal™ to a runway
and a polymer-based sealer to runway apron areas.

CONTACTS

Audrey Sargent - Director of Human Resources/Safety (via telephone)

Kevin Parker -~ Project Manager

John Hildebrandt — RejuvaSeal™ Crew Supervisor

Witliam Vandemark — Technical Service Manager with Pavement Rejuvenation International, LP

DESCRIPTION OF OPERATIONS

At the Brownsville/South Padre Island International Airport job site, one crew was applying RejuvaSeal™
to a runway and another crew was applying a polymer-based sealer to various runway apron areas. On
the day of sampling, there were three employees on each of these crews. There was a driver, an
applicator, and a supervisor on each crew. The driver and applicator were also responsibie for mixing the
sealers prior fo application,

To mix the sealers for application, bulk product was pumped from the storage tanker into the tank on the
applicator truck. Water was then pumped and mixed with the sealer product. Employees climbed atop
the tank on the applicator tfruck and manually dumped the required additives into the top manhole.
Additives may include emulsifiers and sand/coal slag (Black Beauty). The ingredients are then heated
and blended. During the mixing process, employees wear gloves, hard hats, face shield, and steel-toed
shoes.

For application, one employee drives the applicator truck and another employee operates the applicator
controls. The sealer is sprayed onto the surface by a series of computer-controlied application nozzles
positioned at the rear of the truck. Both of these employees are seated in the truck cab during the sealer
application process. The crew supervisor follows the applicator truck in another vehicle to oversee and
inspect the sealer application process to ensure that it meets specifications.

For a short time period during sampling, about twenty minutes, one employee on the RejuvaSeal™ crew
operated the Desco applicator to touch-up the end of the runway. This is a small open air applicator
where the operator sits in the vicinity of the spray applicator nozzles. Since the operator is focated in the
vicinity of the applicator nozzles, the potential for inhalation exposures to asphalt fumes/coal tar pitch
volatiles are greater.

The temperature during the sampling period ranged from-51 °F to 77 °F with humidity ranging from 77%
to 59% with an east-south-easterly wind at 7 to 17 mph. On the day of sampling, the crews worked
approximately ten-hours.

Contact: Joseph E. David, I}
214-570-6687
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SURVEY SCOPE

Air Moniforing

Exposure monitoring was conducted using standard industrial hygiene methads. The driver, applicator,
and supervisor of the RejuvaSeal™ crew were sampled to evaluate their exposures to asphalt fumes/coal
tar pitch volatiles. These were the main employees responsible for loading the applicator truck and
applying the sealer product. Also, two of the crew members applying the polymer-based sealer product
to the runway apron areas were sampled to evaluate their exposures to asphalt fumes/coal tar pitch
volatiles. According to the available material safety data sheets (MSDSs) provided at the job site, both of
these sealer products contain coal tar pitch volatiles.

Details regarding monitoring equipment and locations are provided in Appendix B, Sampling Methods and
Interpretation of Results and on the Industrial Hygiene Survey Data sheets contained in Appendix £, A
summary of the monitering results is found in Appendix C, Data Summary.

RESULTS AND CONCLUSIONS
The following conclusions are based upon my observations and data collected during this survey:

« During application of the RejuvaSeal™, employees’ exposures to coal tar pitch volatiles as
benzene-soluble particulates were below applicable OSHA PELs and ACGIH TLVs.

» During application of the polymer-based sealer to runway apron areas, employees’
exposures to coal tar pitch volatiles as benzene-soluble particulates were below applicable
OSHA PELs and ACGIH TLVs.

* In both cases, employees’ measured exposures were also below the ACGIH TLV adjusted for
an extended ten-hour work shift.

» Because these standards were not exceeded, it may be concluded that these exposures
were adequately controlied at this airport project.

» Since the results for coal tar pitch volatiles as benzene-soluble particulates were less than
50% of the applicable hygienic standard for all samples taken, the samples were not
specifically analyzed for the presence of polynuciear aromatic hydrocarbons {PAHs).
According to the ACGIH Documentation of TLVSs, if the benzene-extractable material from the
sample contains detectable quantities of PAHs, the TLV is 0.2 mg/m®. If no PAHs are
detected, then the airborne contaminant is evaluated in terms of the TLV for asphalt fumes
which is 5 mg/m®.

* These sampling results may not be representative of employees’ inhalation exposures on
other job sites especially when using the Desco applicator which does not have an enclosed
cab. At this job site, the sealer and rejuvenator products were applied while both the driver
and applicator were inside of an enclosed truck cab.

Contact: Joseph E. David, I -
214-570-6687
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Limitations associated with the air monitoring should be noted. The results are considered representative
of employee exposures under the conditions existing on the survey date. Exposures can be affected by
changing conditions in the workplace. Such conditions might include changes in operational procedures,
production levels, worker mobility, work practices, atmospheric conditions or other similar circumstances.

Report by: Review hy:

Y
Joseph E. David, #il, CIH, CSP, ARM Donna L. Geuser, CIH
Technical Director ~ Construction Industrial Hygiene Senior Industrial Hygiene Specialist
Industrial Hygiene Specialty Services Industrial Hygiene Specialty Services
Risk Control Risk Control
Richardson

Contact: Joseph E. David, ill
214-570-6687
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RECOMMENDATIONS

No recommendations are being submitted as a result of this industrial hygiene survey.
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SAMPLING METHODS AND INTERPRETATION OF RESULTS

Alr Monitoring

Air monitoring was conducted using active sampling techniques and following standard industrial hygiene
methods. Active sampling uses a battery powered pump attached by a hose to collection media specific
for the chemical being monitored.

Sampling media was placed in the employees breathing zone for the duration of their exposure (unless
otherwise noted). The sampling pumps were calibrated prior to and immediately after the survey using a
primary calibration device. Details regarding the monitoring equipment and its use are provided on the
industrial Hygiene Survey Data sheets contained in Appendix E. The samples were submitted to the St.
Paul Travelers AlHA-accredited industrial hygiene laboratory for subsequent analysis. Appendix F
contains the laboratory analytical results.

Evaluation Criteria for Air Contaminants

Air monitoring results may be compared to various standards that have been developed for occupational
exposure to air contaminants. The most widely accepted standards in the United States are the
Permissible Exposure Limits (PELs) established by the Occupational Safety and Health Administration
(OSHA), the Threshold Limit Values (TLVs) established by the American Conference of Governmental
Industrial Hygienists (ACGIH) and the National Institute for Occupational Safety and Health (NIOSH)
Recommended Exposure Limits (RELs). The OSHA PELs are mandatory standards that all employers
are required to comply under penalty of law. The ACGIH TLVs and the NIOSH RELs are advisory
standards, although OSHA may enforce them for air contaminants that do not have an established PEL.

According to the ACGIH, the TLVs refer to airborne concentrations of substances and represent
conditions under which it is believed that nearly all workers may be repeatedly exposed day after day
without adverse effects. Due to individual sensitivities, some workers may experience adverse health
effects or discomfort from airborne substances present at or below the TLV. They are not fine lines
between safe and dangerous concentrations. However, the TLVs represent the current opinion of
professional industrial hygienists. It is generally considered prudent industrial hygiene practice to
compare air sample results to the most protective standard pubiished for each air contaminant. Ideally,
exposures should not exceed 50% of the referenced hygienic standard. This approach allows for daily
fluctuations in airborne contaminant levels and provides a margin of safety to ensure compliance under
changing conditions.

The standards described above typicaily reflect either 8-hour “Time-Weighted Average” (TWA)
exposures, 15 minute Short Term Exposure Limits (STELs), or “Celling” concentrations (that shouid not
be exceeded at any time). Unless otherwise noted, exposure concentrations provided in this report
represent actual “time-weighted average” (TWA) exposures, or in other words, time-weighted average
airborne concentrations during the sampling period.
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Where more than one sample was collected per individual or area, or where the chemical exposure was
not for the entire work shift, a time-weighted average (TWA) was calculated in order to compare the result
with the recommended exposure limit. The sample result or results were placed into the formula below to
calculate 2 TWA.

C(1) T(1) + C(2) T(2) + ... + C(n) T(n)

TWA
T(1) + T(2) + ...+ T(n)

TWA - 8-hour Time-Weighted Average
C(n) - Contaminant Amount for sample n (n=1,2,...,n)
T(n} - Sample Time (minutes) for sample n (n=1,2,...,n)

If an 8-hour time-weighted average is calculated then substitute 480 minutes for T +T@)+ ...+ T(n}in
the denominator.

Extended Work Shifts For Air Contaminants

ACGIH and OSHA have established exposure limits for workers based on an eight-hour time-weighted
average. An eight-hour TWA exposure limit allows excursions above the hygienic standard provided they
are compensated by equal excursions below the hygienic standard during the workday. To evaluate
sampling results, TWA values for the sampling period are compared to applicable hygienic standards.

Employees working extended work shifts (greater than eight hours) have potential chemical or physical
exposures that do not fall within the bounds of typical eight-hour time-weighted average exposure limits,
Whenever extended or novel work schedules are used, an uncertainty exists concerning chemical or
physical exposure effects. A model developed by Brief and Scala, researchers at Exxon Corporation,
estimates the needed reduction in the published eight-hour time-weighted average exposure fimits {o
provide protection for the workers. The exposure limit must be reduced by some amount to take into
account not only the increased hours of exposure per day, but also the decreased hours of recovery.
They developed a formula to calculate a Reduction Factor (RF) that is appiied to TLVs expressed as
eight-hour time-weighted averages. :

Example: For a 10-hour work shift: RF = 0.7.
the TLV for coal tar pitch volatiles is 0.2 mg/m® as an 8-hour TWA,
the modified TLV for a ten-hour shift is;
0.2 mg/m®x 0.7 = 0.14 mg/m®

The calculation for madifying the occupational fimit is not formally adopted by either OSHA or ACGIH. [t
is provided in this report because an uncertainty exists concerning the effects of exposure to chemical
agents. The modified occupational exposure limits, which are quantifiable from the method suggested
above, estimates the needed reduction in the hygienic standard to provide protection for the exposed
workers. These reduced limits are an effort to provide an additional layer of protection to the employees
working the unique work shifts but are no guarantee that an adequate safety margin will have been
achieved,
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DATA SUMMARY

Notes:

1.

2.

10.

TABLE 1
, EXPOSURE RESULTS
EMPLOYEE / OPERATION PNOR/PNOS Coal Tar Pitch
Volatiles as
Benzene-Soluble
Particulates
(mg/m’) (mgim’)
Jason Babel - Gem Seal Coat Crew 0.088 LT 0.036
Randy Williams -~ Gen Seal Coat Crew ) 0.22 0.044
Richard McNeely —~ RejuvaSeal Crew 0.17 LT 0.037
Fred Cole ~ RejuvaSeal Crew 0.25 0.040
John Hildebrandt — RejuvaSeal Crew Supervisor 0.16 LT 0.037
. OSHAPEL 15 0.2
' _ . ACGIHTLV ' ' 101 ' 0.2
_ ACGIH TLV (Adjusted. for 10-hour work shift) .. _NIA ) 0.14

mg/m® = milligrams (of air contaminant) per cubic meter (of air).

LT = Less than. This value Is less than the analytical laboratory’s lowest limit of quantification. Thus this result
is below the quantity listed and its exact value is unknown,

OSHA PEL. = The Permissible Exposure Limit (PEL) enforced by the Octupational Safety and Heaith
Administration {OSHA),
ACGIH TLV = The Threshold Limit Value (TLV} as recommended by the American Conference of

Governmental Industrial Hygienists (ACGIH).
I = Designates an exposure limit that is based on the inhalable fraction of the airbome compound.
N/A = No exposure limit for the chemical has been established by this govemning bady.

PNOR - Particulates Not Otherwise Regulated as defined by OSHA.
PNOS - Particulates Not Otherwise Specified as defined by the ACGIH.

The ACGIH no longer recommends a TLV for Particulates Not Otherwise Specified {FNOS), such as airbome
dust. In its place the ACGIH states that the inhalable and respirable limits can be used as a guideline if the
particles do not have an applicable TLV, are insoluble or poorly soluble in water, and have fow toxicity. In
addition, the ACGIH no longer has a Total Particulate TLV but has established an Inhalable TLV for airhome
particulates, This TLV requires the use of an inhalable sampling device.

The exposure concentrafions provided in this table represent time-weighted average (TWA) exposures. The

remaining work shift perfods not monitored were assumed to have similar airbome concentration exposures as
those monitored.
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INDUSTRIAL HYGIENE SURVEY DATA - AIR MONITORING
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90 Lamberton Road, Windsor, CT 06095

‘ TR AVEL E R S Phone #: 1.800-842-

Fax#: 860-687-7430

AIHA Accredited Laboratory # 100126

Laboratory Work Order Number: 2006120188

Report issued To:
Joseph David

St. Paul Travelers
1301 East Collins Bivd.
Richardson, TX 75081

Date Samples 12/7/20086
Report Date: 12/15/2006

Location Sampled: Hi-Lite Markings, Inc.
Sample Submitter: Joseph David

ESP Job #: 0086-038563

Sample 1D Sample Description Resuits
Benzene Extractables {Benzene Solubles) |

mg/m3 Hg
101W Field Blank ' LT40.
51w Jason Babel 1.7 0.038 LT40.
7w Randy Williams 0.044 48.
98w Richard McNeely LT 0.037 LT406.
a8w Fred Cole 0.040 40.
102w John Hifdebrandt LT 0.037 LT40.
101W The benzene soluble sample results have been blank corrected.

Total Particulates

mgim3 Hg
101w Field Blank LT50.
51W Jason Babel 0.088 92.
oTW Randy Williams 0.22 230,
99w Richard McNeely 017 180.
98W Fred Cole 0.25 250.
102w John Hildebrandt : 0.186 170.
101W The total particulate sample results have been blank corrected.
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Media type LOQ Reference Method Analysis Date

Analyte
Benzene Extractables (Benzene Tared TF Filter 40. ug Extraction/Gravimetry - Modified NIOSH 5042 12114/200
Solubles}
Totat Particulates Tared TF Filter 50. pg Gravimetry - NIOSH 0500 12/12/200

Please Note: The limits of quantitation {LOQs) fisted are for nermally processed samples. Sample requiring special processing (i.e. dilutions) may have elevated LOQs.
N.A. = Not Applicable )

IWORKORDER COMMENTS:

The reported data relate only to the samples as received by the Laboratory. The reported air concentrations have been calculated using
information supplied by the customer and have NOT been adjusted to represent a Time Weighted Average (TWA). “LT" indicates less than the
tirnit of quantitation (LOQ). The contaminant may or may not be present at levels below this concentration. This report shall not be reproduced
except in full, without written approval of the laboratory. The samples have nof been blank corrected unless otherwise noted. Unless otherwise
noted, all samples were recesived in satisfactory condition.

Approved by: jom :Z)wwmﬁw t?[m; C)Pwﬂg/a/rmaﬂb sbwf?@ 8 t?opvnm (maAwE ccfr . [Ba/ug |

Tom Surveski Josef Chrzanowski George E. Johnson Marcel F. Baril
QA Group Leader Production Group Leader  Group Leader Laboratory Director
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