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1 PROJECT SUMMARY

INTRODUCTION

This report provides data obtained through the particulate monitoring program performed by
SCS Tracer Environmental (SCS Tracer) under contract with Granite Construction Company
(Granite). The monitoring program takes place at Rosemary’s Quarry (Quarry). The Quarry is
located in San Diego County, approximately 40 miles north of San Diego. The 36-acre site lies in
a small canyon at the southern edge of Monserate Mountain just above the relatively flat plain of
the San Luis Rey River. The quarry site resides at an elevation of approximately 350 feet above
mean sea level.

This report is a summary of all data attained during the 2009 sampling program. Quarterly
reports have already been submitted with the details of each sampling run. This information will
not be presented here.

PARAMETERS

Particulate concentration data has been obtained through the use of four semi-portable,
programmable, mass-flow controlled PMo samplers. The sampler of choice for this project is the
BGI PQ167 (U.S. EPA Reference Method: RFPS-1298-124). The PQ167 sampler is highly
reliable and easy to calibrate. The PQ167 sampler continuously monitors flow rate and adjusts
the pump speed to maintain a consistent flow rate of 16.7 Ipm. This flow rate is critical for the
separation of PM;o from particulates of greater size. The PQ167 stores all of the valid sampling
run parameters and calculates the total volume for each sampling event. Sampling was
performed every six days according to the California Air Resources Board 6-day monitoring
schedule.

Three sampling days during each quarter were chosen for performing crystalline silica (SiO,)
analysis from PMyy filters according to NIOSH method 7500. The concentrations of crystalline
silica based on PM, were estimated based upon the results of the PM;o sampling. This will be
explained in greater detail in the data summary section of this report. The samples were obtained
through the use of the same sampling equipment as described in the paragraph above. However,
a PVC filter was used due to the method requirement for performing X-Ray diffraction. A blank
(not sampled) PVC filter was also sent to the lab for analysis for each crystalline silica sampling
run. This was done to determine if the filters had any bias or contamination relative to crystalline
silica prior to sampling.

Analysis of the samples for crystalline silica was performed by ALS Laboratory Group. All
samples were sent with proper chain-of-custody documentation according to the test method.
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SITE AND LOCATION
PMio Sampling Locations
The following are the sampling locations for the above mentioned monitors (See Figure 1):

Site #1: Facility Entrance
Latitude: 33°20'29.51"N
Longitude: 117°8'26.41"W

Site #2: Western Ridge
Latitude: 33°20'30.65"N
Longitude: 117°8'42.04"N

Site #3: Northern Gap
Latitude: 33°20'42.56"N
Longitude: 117°8'35.75"N

Site #4: Eastern Ridge
Latitude: 33°20'43.10"N
Longitude: 117°8'23.01"W

These locations were chosen based on the following priorities:

e Attainment of data representative of downwind concentrations given the complex
terrain;

e Predominant seasonal wind direction;
Accessibility, given the environmental sensitivity of the area; and
e Security.

Meteorological Monitoring Site

Granite Construction operates a meteorological monitor at the facility. This monitor measures
and records wind speed, wind direction and temperature (See Figure 1).

The following is the location for the above mentioned meteorological site:
Meteorological Site: Facility

Latitude: 33°20'37.67"N
Longitude: 117°8'24.15"W
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Figure 1: Aerial View of Site with Sampling Locations
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2 DATA SUMMARIES

The following sections contain summaries of data attained through the particulate monitoring
program during 2009. Detailed quarterly data reports have already been provided.

PMio DATA BY QUARTER

Table 1 provides the median and mean averages for each site during each quarter of 2009.
Quarterly averages for the Escondido Monitoring Site operated by the San Diego Air Pollution
Control District (APCD) have also been provided for comparison purposes.

Table 1: Quarterly Averaged PMio Data

Period Average Type Site #1 Site #2 Site #3 Site #4 Escondido
1% Q Mean Concentration 31.5 22.5 17.3 22.0 24.6
2 Q Mean Concentration 35.1 28.5 26.9 30.4 20.4
34 Q Mean Concentration 31.5 26.9 34.1 34.7 26.0
4h Q Mean Concentration 23.2 22.1 18.9 22.3 28.0
1% Q Median Concentration 25.0 16.6 12.5 18.8 20.0
2 Q Median Concentration 41.6 29.1 25.0 29.1 20.5
34 Q Median Concentration 29.1 22.9 35.4 33.3 26.0
4h Q Median Concentration 25.0 20.8 20.8 20.8 26.0

Figure 2: Quarterly Mean PMio Concentrations (Upwind, Downwind & CA State Standard)
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CRYSTALLINE SILICA DATA

Three samples per site per quarter were analyzed for concentrations of crystalline silica during
2009 for comparison to the California Office of Environmental Health Hazard Assessment
(OEHHA) standard of 3pg/m?®. It should be noted that this standard is based on the measurement
of PM, (particles with a diameter of 4pg or less).

The analytical method used to determine these concentrations was NIOSH 7500, which utilizes
x-ray diffraction (XRD) for analysis. The analysis of each sample provides the mass of quartz,
cristobalite, and tridymite per sample. A blank sample was sent for analysis for each sampling
run. This was done to determine if the sample media (filter) had any measurable amount of
crystalline silica prior to sampling. Any measurable value in the blank is subtracted from each of
the samples from the same date of sampling. This calculated value is then divided by the sample
volume to provide a 24-hour averaged concentration. Cristobalite and tridymite are not presented
in the data table as none of the samples had measureable concentrations above the Limit of
Detection (LOD).

The following are published standards relative to crystalline silica:

OSHA (TLV): 10,000 pg/m?® (Quartz), 5000 pg/m?* (Cristobalite, Tridymite)
NIOSH (TLV): 50 pg/m? (Total)

ACGIH (TLV): 100 pg/m® (Quartz), 50 pg/m? (Cristobalite, Tridymite)
OEHHA (REL): 3 ug/m® (Total)

REL: Recommended Exposure Limit (Chronic Exposure)
TLV: Threshold Limit Value (Concentration Ceiling)

The regulatory standards listed above are based upon the occupational definition and sampling
methods for particulates. However, the sampling method used for measurement of crystalline
silica in this project did not conform to the occupational definition:

» Regulatory Method:
— 4 um Particle Aerodynamic Diameter
— OEHHA (REL): 3 ug/m?® (Total)
+ Actual Method Used:
— 10 um Particle Aerodynamic Diameter
— OEHHA (REL): Not Applicable, For Comparison Only

For this reason it was necessary to estimate the actual crystalline silica emissions based on a 4um
particle aerodynamic diameter in order to compare it to the above referenced standards. To do
this a method published by the United States Environmental Protection Agency (USEPA) was
used to estimate PM, based upon measured PMo. This estimated data is provided in Figure 3.

USEPA AP-42, Chapter 13, Section 2.4-3:
— Estimates PM, Concentration based on Measured PM1g
— PMgemissions are estimated to be 40% of PM; emissions
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Figure 3: Estimated Upwind & Downwind Concentrations of Crystalline Silica
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Figure 4: Estimated Upwind & Downwind Differential
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WIND DATA

Wind speed and wind direction data were obtained through the use of the meteorological monitor
described in Section 1. The hourly averaged wind data was provided to Tracer by Granite
personnel. The data was used to generate wind rose plots as well as a quarterly wind class
frequency distribution graph. The validity of the wind measurements was verified by SCS Tracer
personnel using established methods.

A wind rose plot was generated using all of the available wind data from the year (Figure 3).

Figure 5: 2009 Annual Wind Rose Plot from Rosemary’s Quarry
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3

CONCLUSIONS AND LIMITATIONS

CONCLUSIONS

Owing to the local topography that dominates air flow in the area, Site #1 was
predominantly the upwind monitoring site and Site #4 was predominantly the downwind
monitoring site.

The highest downwind concentrations of PMy, relative to upwind concentrations were
found in July and August. These are also the driest months.

The downwind monitoring site never exceeded the CA state standard during 2009.

Measurements of crystalline silica concentrations were considerably less than the
OEHHA REL (3 pug/m®) when the correction factor for PMy relative to PMy is applied.
The REL is the concentration at or below which no adverse health effects are anticipated
in individuals chronically exposed to that level (Chronic Exposure: Contact with a
substance that occurs over a long time).

The downwind monitoring locations generally had higher percentages of crystalline silica
relative to total PM;o mass than the upwind monitoring. This indicates that it is likely that
the quarry is generating a measurable amount of crystalline silica. However, this
generation is insignificant compared to the background levels of crystalline silica in the
area.

In 2009, the data shows that the concentrations of the upwind or background site was
generally higher than that of the downwind site relative to PMyo. This indicates that there
is (was) a non-facility source for particulate matter in the vicinity of the upwind site. This
is not unusual considering highway SR 76 is directly south of this monitoring location
and the significant amount of construction that was going on during the 1* half of 2009.

The proximity of SR 76 to the Quarry and the degree of construction that took place
upwind from the Quarry dominated the measured impacts at the quarry during 20009.

The site was not a significant source of PMyg or crystalline silica emissions during 2009.
Based on the measured and estimated emissions during 2009, the downwind monitoring
site did not exceed state standards in regards to PMo or crystalline silica emissions.

DATA LIMITATIONS

There are several limitations associated with this sampling project. The major limitations are as
follows:
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» The results correspond to one particular period of time. These results would not
necessarily be reproducible at another given period of time.

« The data obtained in this sampling project are 24-hour averaged PMjo concentrations in
order to be comparable to the California Standard. Different averaging periods may lead
to varying results.

« The area of the Quarry is very large (5 acres) and multiple emission sources exist at
varying times, of varying degrees and which are significant distances apart. The data in
this program represents a time averaged concentration of all sources upwind from each
specific monitoring location. The individual impacts of each source cannot be defined.

» Some sources of particulate generation may be directly upwind from a given sampling
site while other sources may not be given a prevailing wind direction. Also, although we
are able to determine prevailing wind direction, wind direction is variable throughout the
day and the prevailing wind direction for a day is not necessarily coincidental with the
periods of the highest generation of particulate at the quarry.

» Wind parameters were only measured at one location within the Quarry. Given the
topography of the area, it is possible that wind patterns are different at other locations
within the Quarry’s boundaries.




