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Road Closures

All road closures occur between 8:00 AM and
4:00 PM

Development Blasting
* 10 - ten minute closures (3 closures to date)
* 10 - fifteen minute closures
e 6 - twenty minute closures

Truck crossings

 Maximum of 20 - one minute closures per hour



§816.67 30 CFR Ch. VIl (7-1-47 Editlon)
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Figure 1. Alternative blasting level eriteria.
{Source: Modified from figure B-1, Bureau of Mines R18507)
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What We'll Cover

. Background on health effects related
to dust and crystalline silica

. Crystalline silica in the aggregate
industry

. Regulatory standards for silica



Background
Respirable Dust

Health effects of dust are
from inhalation

Respirable dust is
measured In microns

What’s a micron?

— Pretty darn small
— 1/24,000th of an inch !

Human Hair
— 40 t0o150 microns in diameter




What We Breathe

Air contains a small amount of particles
from natural and man made sources

A small fraction of inhaled particles are
deposited in lungs

The remainder are exhaled or removed

Particle size determines what stays in
lungs



The Human Respiratory System

 Nose or Mouth
« Windpipe

— The Beginning
Structure of the Lung

* Mucous & Cilia
* Alveolar Region




Fate of Deposited Dust

* The lungs have mechanism for removing
small particles deep in the lungs

* Very small particles can cause scarring



Silica and the Aggregate Industry



Health Affects

* Long-term exposure to crystalline silica
can cause silicosis

* Silicosis is a scarring of lung tissue caused
by crystalline silica

 Silicosis is a workplace specific iliness that
IS being prevented through workplace
control measure



 Silicosis can occur at elevated exposure
levels
— Over exposure causes the disease

— Most silicosis occurs after very long
exposures

— Ocecurs rarely after short-term, very high
exposures



« Communities have very low exposures to
crystalline silica dust and are free of
silicosis risk
— Quarry property line and background levels

are equal
— Mine community levels equivalent to others

— Granite and CA industry has conducted
testing



 Silicosis can occur in the workplace and
most commonly after long exposure at
elevated concentrations

— Formerly common among dusty trades
— Rarely seen now due to modern dust controls



* Granite Construction has no reported
cases of silicosis

* Workplace practices limit dust emissions



Regulatory Standards



Monitoring

Granite minimizes dust
emissions

Monitor employees for silica
exposure

Take action if level is greater
than 2 of the California
OSHA standard

Meet or exceed local, state
and federal standards for
dust




California Reference Exposure
Level (REL) for Crystalline Silica

* Approved in 2005

* The concentration level at or below which
no adverse health effects are anticipated
over a lifetime of exposure

» Crystalline Silica REL = 3 uyg/m3



Previous Monitoring

 Granite: 2004

— Over the six days of monitoring, the average
contribution was 0.057 pug/m3 or 1.9% of the
proposed standard

* Group of Aggregate Companies: 2005 &
2006

— Tested two facilitates
— No significant impact



Summary

* Regulatory standards not expected to be
exceeded

 No risk of adverse health affects from
guarry operation
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Dust Types

1.PM,, > PM; — Non-Hazardous
* Dust particles between 5 and 10 microns.
« Can pass trough the nose and throat

« Hair like particles (cilia) move particles up and
out.

2.<PM;— Hazardous (Respirable Dust)
* Dust particles smaller than 5 microns

» (et trapped in alveoli sacs
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Health Risks

Silicosis
 World’s oldest occupational disease.
« A scarring of the lung tissue.
» Occurs at elevated exposure levels.

Cancer
 EPA does not list crystalline silica as a hazardous air
pollutant.

« |ARC* has found that crystalline silica inhaled from
occupational sources is carcinogenic to humans.

* Proposition 65 lists crystalline silica (airborne particles of
respirable size) as a chemical known to the State to cause
cancer.

*International Agency for Research on Cancer
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Ambient Particulate at
Rosemary’s Mountain Quarry

Russell E. Erbes, CCM

Senior Principal
Kleinfelder, Inc.

May 27, 2008



Agenda

Introduction
Topics Examined
Results
Discussion



Topics Examined

* General Air Quality and Dispersion
Concepts

* Previous Studies
— Particulate Matter
— Crystalline Silica

* Ambient Monitoring at Rosemary’s
Mountain Quarry



General Air Quality

« Ambient Air Quality

— Concentration — micrograms per cubic meter (ug/m?)

— 1 ug is extremely small
» A single M&M candy is about 1 gram

* Cut the M&M into a million pieces -- one piece would be a
microgram

— An adult breathes about 20 cubic meters of air daily

— 1 ug/m3 is about 1 part per billion
« Equivalent to 1 second in 32 years



Ambient Air Quality Components

* Health related standards -- PM,,, PM, s, PM,

— PM,, — particulate less than 10 micron diameter
— PM, ; — particulate less than 2.5 micron diameter
— PM, — particulate less than 4 micron diameter

— Micron is one millionth of a meter
 Human hair 300 microns
« Table salt 70 microns
« Cannot see anything smaller than 40 microns

* Nuisance dust thresholds — Total Suspended
Particulate (TSP)

— About double PM,,



California Ambient Air Quality

Standards
. PM,,

— 24-hour average — 50 ug/m?3
— Annual average — 20 ug/m3

* PM,5

— 24-hour average — 35 ug/m?3 (federal only)
— Annual average — 12 ug/m?

 Nuisance Dust — TSP — No Standard

— Convenient Reference -- Former Federal Standard
— 24-hour average 150 ug/m?3



General Concepts

TSP first air quality constituent regulated by the
US — 1960’s

Refined by US and California to current PM,,
and PM, - standards to reflect potential health
effects

PM,, mostly chemical and combustion, not
mechanical

PM, ; almost all chemical and combustion



Questions



Dispersion

* Ambient Concentrations Always Decrease
with Distance from the Source of
Emissions

— Dust disperses horizontally (transverse and
translation) and vertically in the atmosphere

— |f constant emissions:
« Greater wind speed always lowers concentration

 Meandering wind always lowers concentration
« Turbulence always lowers concentration




Gravitational Settling

 “Large” particles (>40 microns) fall out
very quickly

— Deposition velocities >40 cm/sec or within 50 feet if
start at 10 feet high and 4 mph wind

* Very small particles (<0.5 microns) travel
somewhat like gases, longer distances

* Aggregate operations do not generate
very small particles



Questions



Previous Monitoring Studies
at Quarries

« USEPA Emission Factor Studies
— Conducted for over 40 years at numerous facilities, peer reviewed and published

— Emission factors used in impact assessments of proposed and active facilities by agencies
and industry

« Crystalline Silica Emission Factors (Industry report to CARB)
— CARB protocol and developed state of the art PM, crystalline silica monitoring methodology

— Demonstrated that only a fraction of crystalline silica in soil can become airborne through
aggregate operations

— No significant downwind ambient PM,, or crystalline silica concentration increases
Used by agencies and industry
. South Coast AQMD Study at Duarte
— No increase of ambient PM,, concentrations near quarries compared to other site (Azusa)
— PM,, concentrations generally below standard
— Ambient crystalline silica averaged about 0.5 ug/m3, less than 15% of standard



Questions



Monitoring
at Rosemary’s Mountain Quarry

 Goals:

— Monitor difference between upwind and downwind
PM,, ambient concentrations at the boundary — worst
case

— Co-locate monitors to determine relative accuracy of
samplers

— Compare 8-hour to 24-hour concentrations
— Evaluate ambient PM, crystalline silica concentrations
— During periods of routine operations



Monitoring Locations




Monitoring Locations




Monitoring Devices




Monitoring Dates

» Upwind/Downwind Monitoring On ...
— May 6 -- Tuesday
— May 8 through 10 — Thursday through Saturday
— May 12 through 17 — Monday through Saturday

* Routine Operations, Including Blasting




Wind Data During Monitoring

* Wind consistently from south/southeast
* Wind speeds relatively low, averaging
3.5 mph during monitoring

— Would tend to increase local ambient
concentrations of emitted material



Wind Direction Data
During Monitoring

Wind Direction {deg}
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Wind Speed Data
During Monitoring

Wind Speed {mph}
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Summary

24-hour PM10 Concentration

PM10 Standard Total PM10

@ GRQIncrease
O Without GRQ

Annual Crystalline Silica Concentration

Crystalline SilicaStandar d Total CrystallineSilica

B GRQIncrease
O Without GRQ




Summary

* Monitored Impact of Current Rosemary’s Quarry
Operations

— Monitored PM,, within natural variability
« Could be about 10 to 15% change on some days

— Monitored crystalline silica less than health standards
» Less than about 3% of standard
* Monitoring Results Consistent with Other
Studies



Questions
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CARB Fugitive Dust Sources

SOURCE PM,, (Teragrams) Percentage (%)
Paved roads 0.6020 53.0
Construction 0.2690 23.7
Agriculture 0.1710 15.0
Unpaved roads 0.0370 3.3
Forest fires 0.0370 3.3
Wind erosion 0.0130 1.1
Power plants 0.0040 0.3
Metallurgy 0.0020 0.2
Quarrying and mining 0.0007 0.1
Total 1.1357 100.0

*Ambient Levels and Noncancer Health Effects of Inhaled Crystalline and Amorphous Silica, EPA 600 R-95/115, 1996
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Making Dust

Granite is very hard — Dust particles must be
mechanically or naturally ground from the parent
rock source.

Source Grinding Method

Nature Wind, water, freeze/thaw

Man Drilling, tires, crushing, etc.
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CONE CRUSHER
(main frame and other details omitted for clarity)

eccentric ‘iTMN
| main shaft , [_
I countershaft

| 4

gear & pinion

_ 4]

e
v-belt drive wheel

©Northstone (NI) Ltd.
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MOUNTAIN QUARRY
GRANITE

Air Monitoring: Hierarchy of
Agencies Involved

* Federal — US EPA
— State — CARB (California Air Resources Board

— Local — Individual Air Districts
« SDAPCD (San Diego Air Pollution Control District



Air Monitoring: Hierarchy of Agencies “

Rosemary's
MOUNTAIN QUARRY
 Federal - US EPA GRANITE

— Clean Air Act of 1970

» Required federal air quality standards to be set and enforced by the
EPA

— Sets National Ambient Air Quality Standards
— Enforces federal regulations and can enforce state and local regulations
— Sets emissions standards for mobile sources
 i.e. Motor Vehicle Pollution
— Approves State Air Quality Plans
— Adopted “METHOD 9” procedure to monitor stationary sources

- State -- CARB
— Sets Ambient Air Quality Standards
— Monitors Air Quality, Conducts Research
— Assists and Oversees local air districts

— Approves local air quality plans and submits state air quality
plans to USEPA




Air Monitoring: Hierarchy of Agencies (continued) Y
nosemary s
MOUNTAIN QUA{H\’

California Air Districts GRANITE
 Local Level — SDAPCD

— Regulates and Permits Non-Vehicular and Stationary Source
 i.e. Aggregate Plants

— Enforces rules and permits

— Responds to Complaints




EPA Method 9: Opacity Readings ‘l

j T ; i .
Kosemary’s

« Opacity = degree to which light SRR R
transmission through the R
diameter of a smoke/dust - '
plume is reduced:

— Another way of describing
smoke/dust density

— 100% opacity = no visible light
seen through plume

— 0% opacity = Full light
transmission through plume
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EPA Reference Method 9: Continued

« EPA established that Method 9 observations remain presumptively
valid

« Validity established in legislation and courts
« Readings In Opacity Only
« Opacity Readings Recorded in 15 Second Intervals

« Elements of CARB Health and Safety Code Section
41701.

— “No person shall discharge any air contaminant that exceeds
40% Opacity for period(s) of time aggregating more than 3
minutes in any one hour”

« HOWEVER, Rosemary’s Mountain Air Permits from
SDAPCD Limit us to.

— 20% Opacity at the Aggregate Plant
— 10% Opacity on Roadways and Screening Units

MOUNTAIN QUARRY
GRAMITE




Method 9 — Example at RMQ
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CARB Certification:

required in order to be
qualified to conduct Method 9 testing.

LoSemary’s
MOUNTAIN QUARRY
GRANITE

COMSTRUCTION MATERIALS

CARB — Fundamentals of Enforcement

Initial Two Day Class

Recertification required every 6 months

Granite Construction requires most plant engineers,
superintendents, foremen, and operators to be

Method 9 Certified.

—— California Environmental Protection Agency

/== AIR RESOURCES BOARD

VISIBLE EMISSION EVALUATION PROGRAM

Information on Future Schedule and Locations:

Day Recert:  http:/f'www.arb.ca.gov/CAP/100_1.htm
Night Recert: hitp/f'www_arb.ca.gow/CAPMDO0_2 him

if 8 phaotocopy of your gualfication form is reguired, please send
a stamped sef-addressad envelope o
ARE, Erfercemant Division, Complancs Assistance Sacbon
PO Bax 2815, Sacramento, CA S5812

Kiser, Chris

Student ID #1791 is cenified as a visible emission
evaluator based on the score acheived and the criterna
established by the U.S. EPA Reference Method 9

Certification expires: Cctober 9, 2008

April 9, 2008
= -;!u_,l' . F_l:_',‘i El.g-r: "'Em. ["..inu.'se e
Certified for: 100.1 Average Dev. White Black

1001 = diey, 100.2 = pight Sun graggeg: 3.4 White 5.2 Black
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24 Hour Hot Line
(760) 391-6340



