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PROPOSED REGULATION ORDER

ASBESTOS AIRBORNE TOXIC CONTROL MEASURE
FOR SURFACING APPLICATIONS

[Note: The proposed amendments to Section 93106 are shown in strike-eut to
indicated proposed deletions and underline to indicate proposed additions.]

Section 93106. Asbestos Airborne Toxic Control Measure —Asbestos-GContaining
Serpentine for Surfacing Applications.

(a) Definitions. For the purposes of this section, the fellowing definitions shall apply:

(1) "Aggregate" means a mixture of mineral fragments, sand, gravel, rocks, or
similar minerals.

(2) "Alluvial deposit" means any deposit of sediments laid down by running
water including but not limited to streams and rivers.

(3) “Approved asbestos bulk test method” means ARB Test Method 435 or an
alternative asbestos bulk test method approved in writing by the Executive

Officer of the Air Resources Board.

(4) “ARB” means the California Air Resources Board.

£33(5) "ARB Test Method 435" means the test method specified in Title 17,
California Code of Regulations, section 94147.

“3(6) "Asbestos" means asbestiforms of the foliowing hydrated minerals:
chrysotile (fibrous serpentine), crocidolite (fibrous riebeckite), amosite
(fibrous cummingtonite--grunerite), fibrous tremolite, fibrous actinolite, and
fibrous anthophyllite.

(7) "Asbestos-containing material" means any material that has an asbestos
content of 0.25 percent or more as determined by an approved asbestos
bulk test method

(8) “Asbestos geologic assessment’ means a geologic evaluation of a

property conducted by a registered geologist to determine the presence of
asbestos, asbestos-containing material, or ultramafic rock.




(9) “District” means any air pollution control or air quality management district
created or continued in existence pursuant to Part 3 (commencing with
section 40000), Division 26, Health and Safety Code.

(10) “Executive Officer” means the Executive Officer of the ARB, the executive
officer or air pollution control officer of any district, or designee thereof.

(11) “Non-wearing surface” means any non-road surface that has an incline

greater than twenty (20) percent, including, but not limited to, the use of
riprap. road cuts, or soil stabilization.

(12) “Owner/operator” or "person” includes, but is not limited to, an individual,
trust, firm, joint stock company, business concern, parthership, limited
liability company, association, or corporation including, but not limited to, a

government corporation. “Owner/operator” or “person” also includes any
city, county, district, commission, the state or any department, agency, or
political subdivision thereof, any interstate body, and the federal
government or any department or agency thereof to the extent permitted
by law. “Owner/operator” or “person” also includes a project proponent
and any of its contractors and subcontractors.

(13) “Producer” means any person that extracts and processes aggregate
material from the ground.

8)(14) "Receipt" means any written acknowledgement that a specified amount of
serpentine, serpentine material, or ultramafic rock was received,
delivered, or purchased. Receipts include, but are not limited to, bills of
sale, bills of lading, and notices of transfer.

{15) “Reqistered geologist” means an individual that is currently licensed with

the State of California, Department of Consumer Affairs, Board of Geology
and Geophysicists as a geologist.

(16) “Remote location” means any location that is at least one (1.0) mile from

the location of a receptor, which includes, but is not limited to, hospitals,

schools, day care centers, work sites, businesses, residences, and
permanent campgrounds. The distance of one (1.0) mile is to be

measured from the outer most limit of the area to be disturbed or road
surface, whichever is further.

A(17) "Road surface" means the traveled way of a road and any shoulder which
may extends up ten (10) feet from the edge of the traveled way.



£83(18) "Sand and gravel operation" means any aggregate-producing facility
operating in alluvial deposits.

9)(19) "Serpentine” means any form of hydrous magnesium silicate minerals -
including, but not limited to, antigorite, lizardite, and chrysaotile.

£10)(20) "Serpentine material" is means any material that contains at least ten
percent (10%) serpentine as determined by a registered geologist. The
registered geologist must document precisely how the serpentine content
of the material in question was determined.

21 “Serpentinite” means a rock consisting almost entirely of serpentine

although small amounts of other minerals such as magnetite, chromite,
talc, brucite, and tremolite-actinolite may also be present.

£4(22) "Surfacing” means the act of covering any surface used for pedestrian,
vehicular, or non-vehicular travel; or decoration, including, but not limited
to, roads, road shoulders, streets, access roads, alleys, lanes, driveways,
parking lots, playgrounds, trails, squares, plazas, and fairgrounds.

(23) “‘Ultramafic rock” means an igneous rock composed chiefly of one or more

iron/magnesium-rich, dark-colored minerals such as pyroxene, amphibole,
and olivine; includes, but is not limited to serpentinite, dunite, peridotite,

and pyroxenite.
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[Note: The existing language in subsection 93106(b) has been reorganized and
amended. Some of the language shown below in new subsections (b), (c), and (d) is
new language, and some is language that currently appears in the existing subsection
93106(b)(1) through (b)(4). To improve the readability of the proposed amendments,
however, the entire text of the existing subsection 931086(b)(1) through (b)(4) has been
struck out, and all of the language in new subsections (b), (¢), and (d) is shown in
underline format.]

(b) _Prohibitions on the Use or Sale of Certain Materials for Surfacing

(1) The Executive Officer may require testing for the asbestos content of any
material represented as being suitable or used for surfacing.

(2) No person shall use, apply, sell, supply, or offer for sale or supply any of
the following materials for surfacing, unless one of the exemptions listed
in subsections (f} or (b)(3) applies:

(A) Serpentine or serpentine material,

(B) Ultramafic rock, or

(C) __Any material that has been tested and found to have an asbestos
content of 0.25 percent or more.
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(3)

Exemption for Ultramafic Rock that Has Been Tested: Ultramafic rock

may be used, applied, offered for sale or supply, sold, or supplied for
surfacing, if the rock has been tested using an approved asbestos bulk

test method, and has been determined to contain less than 0.25 percent
asbestos.

(4) Nonsurfacing Applications: All of the materials listed above in (b){2) may

be used. applied, offered for sale or supply, sold, or supplied for
nonsurfacing applications. However, the noticing requirements specified
in_section (c)(3) must be complied with, as well as the recordkeeping and
reporting requirements specified in subsection (d)(3).

{c) Noticing Requirements

(1)

Noticing Requirements for Producers of Ultramafic Rock for Surfacing. A

(2)

producer is any person that extracts and processes aggregate material
from the ground. Any producer who sells, supplies, or offers for sale or

supply ultramafic rock that the person represents, either orally or in
writing, as being suitable for surfacing, must provide to the recipient of the
ultramafic rock a written receipt that displays all of the following

information:

(A)  The amount of ultramafic rock sold or supplied;

(B) The dates that the ultramafic rock was sampled and tested, or a
statement that the material is exempt pursuant to subsection (f){6);

{C) The asbestos content of the ultramafic rock, if tested; and

(D)  The dates that the ultramafic rock was supplied or sold.

Noticing Requirements for Persons, Other than Producers, Who Sell

Ultramafic Rock for Surfacing. Any person, other than a producer, who
sells, supplies, or offers for sale or supply ultramafic rock that the person
represents, either orally or in writing, as being suitable for surfacing, must

provide to the recipient of the ultramafic rock a written receipt that displays
all of the following information:

(A) __The amount of ultramafic rock sold or supplied;

(B) The dates that the ultramafic rock was sold or supplied; and

(C) Verification that the asbestos content of the ultramafic rock is less
than 0.25 percent.




(3)

Noticing Requirements for Persons Who Sell Matenal for Nonsurfacing

(4)

Applications. Any person who sells, supplies, or offers for sale or supply

any of the following materials:

(A)  Serpentine or serpentine material,

(B) Ultramafic rock that has not been tested,

(C)  Ultramafic rock that has been tested and found to have an
asbestos content of 0.25 percent or greater; or

(D) Any material that has been tested and found to have an asbestos

content of 0.25 percent or greater,

must provide with each sale or supply a written receipt that displays the

following statement:

“WARNING!
This material may contain ashestos.

It is unlawful to use this material for surfacing or any
application in which it would remain exposed and subject
to possible disturbances.

Extreme care should be taken when handling this
material to minimize the generation of dust.”

All of the written notices and statements required by this section

must be displayed in such a manner that they are readily
observable and clearly legible.

(d) __ Recordkeeping and Reporting Requirements

(1)

Recordkeeping Requirements for Persons who Use or Apply Ultramafic

(2)

Rock for Surfacing: Any person who uses or applies ultramafic rock
{other than serpentine) for surfacing must retain any written receipt or
other record verifying that the material is suitable for surfacing for a

minimum of seven years from the date the material is used or applied. In
addition, the person must have a copy of any receipt or record at all times
during the actual application of the ultramafic rock for surfacing.

Recordkeeping Reguirements for Persons who Transport Utramafic Rock

for Surfacing: Any person who transports ultramafic rock for surfacing
must maintain a copy of any receipt or record required by subsection (¢)

with the ultramafic rock at all times during transport.
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(3) Recordkeeping Requirements for Persons who Sell or Supply Serpentine,

4)

Serpentine Matenal, or Ultramafic Rock: Any person who sells, supplies,
or offers for sale or supply serpentine, serpentine material or ultramafic

rock must retain copies of all receipts, and any analytical test results from

asbestos testing of the rock, for a minimum_of seven years from the date
of sale or supply.

Reporting Requirements: Any receipts, records, or test results referred to

in this section shall be provided to the Executive Officer for review upon
request.

(e) Test Methods

(1)

ARB Test Method 435 or an alternative asbestos bulk test method

=12)

approved in writing by the Executive Officer of the Air Resources Board
shall be used to determine compliance with this section. For the purposes
of determining compliance with this section, references in ARB Test
Method 435 to “serpentine aggreqate” shall mean “aggreqate material.”

If ARB Test Method 435 or an alternative asbestos bulk test method
approved in writing by the Executive Officer of the Air Resources Board

has been used to perform two or more tests on any one volume of
serentme matenal whether by the same or a dlfferent person the

as-bestes—eenteet—ef-t-he—eeﬁpentme he test results mducatung the greater
amount of asbestos shall be used to determine the presence of asbestos

in the material.

{e}f} Exemptions.

(M

(2)

Sand and Gravel Operations: The provision of subdivisions (b)(2)}(A),

(b)(2)(B). (c) and (d) threughb}5} shall not apply to aggregate extracted
from sand and gravel operations.

Roads located at Surface Mining Operations: The provisions of
subdivision (b)¢H shall not apply to roads located at serpentine-guarries;

asbestos-mines; quarries or mines lecated-in-serpentine-deposite that are
in ultramafic rock units erasbestes-mines; provided the material was

obtained on site from the quarry or mine property.




(3) Emergency Road Repairs: The airpelidtion-centrol-officer Executive

Officer may issue a temporary exemption from the requirements of
subdivision (b} to an applicant who demonstrates that a road repair is
necessary due to a landslide, flood, or other emergency and that the use
of material other than serpentine or ultramafic rock is not feasible for this
repair. The airpelution-conirol-officer Executive Officer shall specify the
time during which such exemption shall be effective, provided that no
exemption shall remain in effect longer than eix{6)-menrths 90 days.

(4)  Bituminous and Concrete Matenals. The provisions of subdivision (b)éh,
(c) and (d) shall not apply to serpentine, serpentine material, or ultramafic
rock that is an integral part of the production of bituminous concrete,
portland cement concrete, or construction of a bituminous surface, or
other similar cemented materials.

(6)  Landfill Operations: The provisions of subdivision (b} shall not apply to
landfill operations other than the surfacing of public-access roads
dedicated to use by vehicular traffic.

(6) Geologic Assessment: The Executive Officer may provide an exemption
from subdivisions (b}(2)(B) and (c)(3) for aggregate composed of
ultramafic rock other than serpentine provided a registered geologist has
conducted an asbestos geologic assessment of the property from which
the aggregate was obtained and determined that asbestos is not likely to

be found in any of the ultramafic rock located on the property. The
owner/operator shall provide a written copy of the asbestos geologic

assessment to the Executive Officer for his consideration when providing
this exemption.

{(7) Non-wearing surfaces: The Executive Officer may provide an exemption
from the provisions of subdivision (b) for the use of aggregate on non-

wearing surfaces provided that the owner/operator can demonstrate that;

(A) There are no reasonably alternative aggregate available; and

(B) The surface is not located in an area zoned or identified in a land
use plan for civic, residential, or commercial use;

(8) Remote locations: The Executive Officer may provide an exemption from
the provisions of subdivision (b) for the use of aggregate on unpaved
provided that:

(A) The own/operator can demonstrate that:

1. The surface is located in a remote location; and
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2. There are no reasonably available alternative aggregate.

(B) In providing this exemption, the Executive Officer shall:

1. Consider the following information: county land use plans,
the current use of the surrounding land, and the current and
anticipated zoning designations;

2. Provide public notice and solicit comments for a 30-day
period before providing this exemption; and

3. Require that any surface exempted pursuant to this

subdivision be posted with a permanent sign alerting the
public to potential asbestos exposures.

NOTE: Authority cited: Sections 39600, 39601, 39650, 39658, 39659, 39666, and
41511, Health and Safety code. Reference: Sections 39650, 39658, 39659, 39666,
and 41511, Health and Safety Code..
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Naturally-Occurring Asbestos in El Dorado County

What is naturally-occurring asbestos and where is it found?

Asbestos is a term used for several types of naturally occurring fibrous minerals. The most common
and abundant type found in El Dorado County is chrysotile, but tremolite asbestos has also been
found. Both types of asbestos occur naturally in serpentine rock, but tremolite may also occur in
certain other common rocks, especially near faults. Asbestos is not found in all serpentine rock or
fault zones. When it does occur, it is typically present in amounts ranging from less than 1% up to
about 25% of the rock volume, and in rare instances, even greater amounts. This variability can
occur within the same serpentine rock outcropping.

Serpentine rock is typically grayish-green to bluish-black in color, and may have a greasy or shiny
appearance. Serpentine rock is abundant in the Sierra foothills, the Klamath Mountains, and the
Coast Ranges, where it is commonly exposed near faults. Faults often appear as zones in which the
rocks are fractured, distorted, and displaced and may range from a few feet to a mile or more in
width. Knowledge of fault locations is important because asbestos occurs most commonly where
serpentine and certain other common rocks are intersected by faults. However, not all fault zones
contain asbestos. On regional geologic maps, serpentine rock is often grouped by geologists with
other related rocks into areas called “ultramafic rocks.” Tremolite asbestos occurs most often at the
margins of areas of ultramafic rocks and where serpentine and other common rocks are intersected
by faults.

The attached map of western El Dorado County, prepared by the Department of Conservation,
Division of Mines and Geology, shows locations of ultramafic rock and fault zones. These are the
areas where varying amounts of serpentine rock may occur. This map shows the general locations of
the more significant ultramafic rock areas and faults where serpentine rock, chrysotile asbestos, and
tremolite asbestos may occur, not the presence or absence of asbestos at specific sites.

How does asbestos from serpentine rocks become airborne?

One of the primary sources of airborne asbestos is from the dust generated from unpaved roads.

Cars driving over unpaved roads or driveways made from crushed serpentine rock may further break
up the rock and create dust that may contain asbestos fibers. Asbestos is also released when
serpentine rock is broken or crushed during activities such as construction, grading, or quarrying
operations. Natural weathering and erosion of serpentine rock releases asbestos fibers slowly. For
example, rain may wash asbestos fibers from serpentine rock and the fibers may then be blown by
the wind when the ground becomes dry. Once asbestos fibers become airborne they may stay in the
air for long periods of time. Asbestos-containing dust can be blown into homes and businesses or be
tracked indoors on shoes or clothes.

What are the levels of exposure to asbestos in El Dorado County?

Currently, there are only limited data on the levels of asbestos in the air that can be used to determine
the exposures of people living and working in El Dorado County. Much of the County likely has
little or no airborne asbestos; however, other areas near disturbed serpentine rock such as
construction sites, quarry operations, or unpaved roads and driveways surfaced with asbestos-
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containing serpentine rock could have elevated levels. As mentioned, activities which disturb or
break serpentine rock, such as driving on unpaved roads surfaced with this rock, can cause asbestos
to be released. The Air Resources Board (ARB), with the participation of the El Dorado County Air
Pollution Control District, has initiated an air monitoring program to determine airborne asbestos
levels in the County. During this monitoring program, asbestos levels will be measured at various
locations throughout the County to better evaluate public exposures. The monitoring program will
continue in the summer months to assure collection of measurements that are representative of a
variety of conditions. In addition, others are independently conducting air monitoring for asbestos.
All of this information will be gathered and reviewed to help us to better characterize public
exposures and prioritize efforts to reduce significant exposures.

What are the health effects from exposure to asbestos?

The principal health effects that have been linked to asbestos exposure are lung cancer, asbestosis,
and mesothelioma. Lung cancer is a relatively common form of cancer that has also been linked to
smoking and a variety of occupational exposures. Asbestosis is a chronic, degenerative lung disease
that has been primarily observed among workers in asbestos-related industries. Mesothelioma is a
rare cancer of the thin membranes lining the lungs, chest, and abdominal cavity.

Some asbestos fibers can penetrate body tissues and remain 1n the lungs and the tissue lining the
lungs and abdominal cavity. The fibers that remain in the body are thought to be responsible for
asbestos-related diseases. These diseases may take decades to occur. There has been some scientific
disagreement on whether certain types of asbestos are less hazardous than others. State and federal
health professionals consider all types of asbestos to be hazardous.

Any exposure to asbestos involves some risk. The longer a person is exposed to asbestos and the
greater the intensity of the exposure, the greater the chances for a health problem. Since the risk is
related to the total exposure, exposure to low levels of asbestos for short periods of time poses
minimal risk. Most of the information on health effects comes from studies of people who were
regularly exposed to high levels of asbestos in the workplace. Occupational exposures are higher
and much more likely to cause disease than non-occupational exposures. However, recent
information indicates that asbestos-related disease can be caused by non-occupational exposures
such as those resulting from the disturbance and release of asbestos into the air. Thus, the most
important way to reduce asbestos risk is to reduce exposure to airborne fibers.

What can be done to reduce asbestos from being released into the air?
Unpaved roads, construction projects, quarries, and unpaved driveways are the most likely sources of

airborne asbestos in and near serpentine rock areas. There are some widely-accepted control actions
that, when properly applied, will reduce the release of asbestos dust. These actions include:

. wetting of surfaces during excavation and building;

. paving or sealing roads and driveways;

. rinsing construction vehicles;

. covering loads of excavated materials;

. covering exposed crushed serpentine soils with clean soils; and

. planting vegetation to reclaim disturbed serpentine rock areas.
B-2

5/15/98



These measures will reduce asbestos from being released by keeping the dust bound to the soil with
moisture or encased by either an artificial or natural covering.

What precautions can individuals take to reduce their potential asbestos exposures?

The first action that an individual can take is to identify the location of serpentine rock on or near the
property. If you are unsure whether the rock on your property is serpentine, you may consider
contacting a registered geologist. Once identified, you can generally reduce your exposure by
minimizing dust generation in and around your home. Some actions you may want to consider
include:

. pave over unpaved walkways or roadways which contain serpentine rock and cover
all finely crushed serpentine rock within residential yards with clean soil;

. pre-wet serpentine rock garden areas prior to working the soil;

. use a damp rag when dusting (as opposed to a feather duster); and

. wash vehicles that have been in direct contact with dust from crushed serpentine rock.

What requirements are in place to reduce naturally-occurring asbestos emissions?

Historically, fugitive dust and nuisance regulations have been in place to control dust from
construction and quarry activities. In April 1998, the E1 Dorado County Board of Supervisors
adopted an interim ordinance to ensure that construction activities in the County are done in a
manner which minimizes the release of asbestos fibers into the air. The ordinance requires builders
in serpentine areas to:

. pre-wet work areas;

. limit vehicle access and speed;

. cover areas exposed to vehicle travel with non-asbestos material,

. maintain high moisture conditions or apply a “binder” to seal fibers of disturbed
surfaces or stockpiles; and

. provide employee notification of potential exposures and risk.

The El Dorado County Board of Supervisors has directed the Director of Environmental
Management to ensure compliance with this ordinance throughout the County.

In addition, if asbestos is suspected in a work area, the federal and California Occupational Safety
and Health Administrations have regulations to protect workers. Basically, the regulations require
air monitoring to determine if asbestos concentrations exceed certain levels. If the levels are
exceeded, steps to eliminate or mitigate the asbestos hazards are required. These rules do not apply
to workers in mines or mills, which are regulated under the federal Mine Safety and Health
Administration.

Also, the El Dorado County Air Pollution Control District implemented an existing ARB control
measure, which became effective in 1991, that prohibits the use of serpentine material for surfacing
applications if it contains greater than 5% asbestos. This regulation also includes requirements that
quarry operators test for the asbestos content of serpentine rock sold for surfacing purposes.

What other actions are being taken?
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A Task Force of public officials and state and local agencies has been set up to address the issue of
naturally-occurring asbestos in El Dorado County. This Task Force is currently identifying issues
related to asbestos exposure, facilitating testing to determine airborne levels, and developing
methods to assess overall potential risk to residents of the County. The information generated will
better assist State and local agencies in taking appropriate steps to safeguard public health statewide.
Further measures for reducing exposure to asbestos which can be taken by individuals and public
agencies will also be examined.

Who can I call for further information?
This document is a brief summary based on generally available information and existing knowledge

of the issues related to naturally-occurring asbestos in El Dorado County. As more information
becomes available, additional releases may be prepared.

Senator Tim Leslie Assemblyman Rico Oller ~ Ron Duncan
District Office District Office Director of Environmental Management
(916) 969-8232 (916) 774-4430 El Dorado County

(530) 621-5303

Where can I get more information?

This paper, as well as additional links to asbestos related sites, can be accessed electronically at:
www.arb.ca.gov/toxics/asbestos. htm

Additional information will soon be available on the California Environmental Protection Agency
Hotline at: 1-800-CLEANUP (253-2687)

This information was developed with participation by:

Senator Tim Leslie's Office Assemblyman Rico Oller’s Office

El Dorado County Board of Supervisors United States Geological Survey

El Dorado County Air Pollution Control District California Department of Health Services
California Department of Conservation University of California at Davis, Geology Dept.
California Environmental Protection Agency Aeolus Environmental Services

Air Resources Board
Office of Environmental Health Hazard Assessment
Depariment of Toxic Substances Control
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LOCATIONS OF ULTRAMAFIC ROCKS AND FAULTS IN EL DORADO
COUNTY WHERE SERPENTINE ROCK AND ASBESTOS MAY OCCUR

Ultramafic Rocks Areas containing serpentine rock and reiated rock types; chrysotile and
tremolite asbestos may be present, particularly near faults.

[j Non-Ultramafic Rocks May contain areas of utramafic rocks too smad fo show on this map or not
included on the source map.

Known Faults  Zones of rock fracturing and displacement, from a few feet to a mile or more wide
\ in some locations. Tremolite asbestos is most likely to occur where faults intersect
ultramafic rocks and certain other types of rocks.

- inferred Faults  Faults where the location or presence is
~ less certain.

= Highways and Roads

This map shows the general locations of
the more significant ulramafic rock areas and
faults where serpentin . chrysotie asbesto:
and tramolite asbesios may occur, not the .
p or of ashestos at spectic sies.
Sourca of gic Map of the Q ghe. 1:250.000
scale, Depariment of Consarvation, Division of Mines and Geology, 1981,

Tha Departmeant of Consarvation, Division of Minas and Geology. May 12, 1598,
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Findings and Recommendations of the Task Force on
Naturally-Occurring Asbestos

Beginning in late March 1998, the Sacramento Bee ran a series of articles raising issues related to
the risks from naturally-occurring asbestos in El Dorado County (the County). To address those
issues, a Task Force (a list of participants is included at the end of this paper) was formed in
response to a request from Senator Tim Leslie, Assemblyman Rico Oller, and El Dorado County
officials to the California Environmental Protection Agency (Cal/EPA). Cal/EPA responded to
this request by offering the technical assistance of its staff and enlisting the help of other State
and federal agencies. The Task Force is a volunteer group consisting of public officials and
representatives of federal, State, and local agencies formed to provide advice to local officials in
El Dorado County regarding asbestos. The Task Force is not an official State-appointed entity
that can make policy and enforce regulations.

The Task Force reviewed the issues raised, distributed a White Paper, which contained pertinent
information for County residents, held a public forum to respond to the public’s questions, and
helped to facilitate testing to determine ambient airborne levels of asbestos and assess the
potential risks associated with those levels. This document contains a chronology of the major
actions taken by the Task Force, an overview of the air monitoring data gathered in El Dorado
County, and the findings and recommendations of the Task Force with regard to the information
gathered through this process for consideration by El Dorado County officials.

Chronologv of Task Force Actions

A chronology of actions taken by the Task Force is shown below:

April 3, 1998 Cal/EPA offer of assistance to El Dorado County
April 14, 1998 Organizational meeting of the Task Force

April 21, 1998 Air Resources Board begins air monitoring
Ongoing since April 1998 Ambient monitoring in El Dorado County

April 24, 1998 Task Force meeting

May 8, 1998 Task Force meeting

May 15, 1998 - Publication of the White Paper

May 22, 1998 Task Force meeting

June 1998 Publication of six Fact Sheets on asbestos

June 5, 1998 Task Force meeting

June §, 1998 Public forum at Oak Ridge High School

June 10, 1998 Press and Task Force tour of monitoring sites
June 19, 1998 Task Force meeting

October 16, 1998 Task Force meeting

February 11, 1999 Task Force meeting

March 11, 1999 Release of final report on findings and recommendations

In addition to these actions, a technical subcommittee on monitoring held several meetings and
Task Force members have met with individuals upon request.
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Overview of Air Monitoring Efforts

The Air Resources Board (ARB) conducted ambient air monitoring at 30 different locations in
the County. The locations were sclected based, in part, on suggestions by the public. Most of the
ARB monitoring was generally intended to provide information on the levels of asbestos that
most residents of the County would be exposed to over an extended period of time. Other
locations were chosen to provide data on the asbestos concentrations in the vicinity of a
particular site of interest, such as a school or residential neighborhood. A listing of the locations
is available from the ARB website (www.arb.ca.gov/toxics/asbestos.htm).

On November 3, 1998, the ARB staff released the results of 226 samples that had been collected
and analyzed (Phase 1 Monitoring). The focus of this monitoring effort was to determine if there
is a widespread and constant pattern of elevated asbestos exposures in the County. Of the 226 air
samples analyzed, asbestos was detected in 40 samples. About half of these samples were at the
minimum detection level, where only one asbestos fiber was detected. The presence of one
asbestos fiber on a filter may be caused by contamination and may not represent a true positive
result. Samples with only one fiber detected on the filters are not as strong of an indicator as
samples with multiple fibers due to potential contamination during the handling and
transportation of the filters. Further testing of those sites with the potential for elevated asbestos
concentrations will be considered for future monitoring.

On January 15, 1999, the ARB staff released monitoring results of 139 samples collected at

8 monitoring locations near a serpentine quarry in El Dorado County (Phase 2 Monitoring).
Asbestos was detected on 107 of these samples, with many having more than one asbestos fiber
detected on the filter. The detailed results of the monitoring data for Phase 1 and Phase 2
monitoring are available on the ARB website address shown above. The estimated risks based
on the results of the Phase I and 2 monitoring are discussed in the findings below.

Findinges and Recommendations of the Task Force

1. The Task Force finds that the ARB monitoring data indicate: (1) there is not widespread
exposure to elevated levels of asbestos in the ambient air of El Dorado County, (2) the
general population does not appear to be exposed to significant risks from naturally-
occurring askestos; and (3) potential exposure to elevated asbestos concentrations and
corresponding increased health risks may occur near certain sources such as unpaved
roads and quarries.

From the Phase 1 monitoring program, 40 of 226 samples had positive results. About
half of the 40 positive results had an associated lung cancer or mesothelioma risk of
between 10 to 50 chances per million assuming that a person would be continuously
breathing those levels for 24 hours a day for 70 years. The other half of the positive
results were at the minimum detection level of one asbestos fiber per sample. The
potential risk for lung cancer or mesothelioma associated with a positive sampling result
at the minimum detection level, is between 5 to 10 chances per million people exposed.
Based on these monitoring results, it appears unlikely that the general population of
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El Dorado County is exposed to widespread, elevated asbestos levels from undisturbed,
naturaily-occurring asbestos.

To put these risk numbers into perspective, in California approximately 200,000 cases of
cancer are expected in a population of one million during a 70 year lifetime. In this
report, a probability or risk estimate of one in one million means that, on average, one
additional case of cancer due to exposure to asbestos might be expected in that population
of one million. All risk estimates presented here are based on health-protective
assumptions, including that a person is continuously exposed for 24 hours a day for

70 years. These risk estimates are considered to be upper limits and the number of cancer
cases associated with specific levels would not be expected to be exceeded.

The Phase 2 monitoring program detected some higher asbestos concentrations near a
serpentine quarry. From the sampling results, it was estimated that the potential risk,
when averaged at each site, ranged from about 20 to 300 chances per million people
exposed. These estimated risk numbers are based on very limited air monitoring data,
and should not be used to characterize the potential risk near the quarry until additional
information is gathered.

Recommendation: The Task Force recommends that focused sampling be conducted near
potential sources such as quarries, construction sites, and unpaved roads to further define
a likely range of public exposures and health risks. The Task Force further endorses the
ARB effort to develop a risk management guidance document for use by local air districts
to provide additional information on ways to control emissions for construction activities,
quarry operations, and unpaved roads.

The Task Force acknowledges that there is no agreed-upon “safe” level of asbestos
exposures.

Asbestos is a known human carcinogen and exposure to any cancer-causing agent
involves some level of risk. There is not sufficient scientific information to support the
identification of an exposure level at which there would be zero risk of cancer.

Therefore, the Task Force cannot determine a “safe” level for asbestos exposure, but
offers risk estimates as a tool-to help guide risk management decisions which are
protective of public health. The Task Force cautions the reader to use all the risk
numbers presented in this document as estimates only and not as absolute values.
Absolute risks from environmental exposures to asbestos are not firmly established;
however, risk estimates are a useful tool when comparing one environmental risk with
another.

The estimated risk numbers presented in this document are based on long term exposures
to provide maximum health protection. The risk from short-term exposures to elevated
concentrations of asbestos, such as those which may occur near excavation or
construction activities, is difficult to accurately estimate due to the lack of basic scientific
understanding. After years of scientific study, the risks of short-term exposures remain
unclear. Consequently, State health officials take the most health-protective approach
when estimating risk and assume a person would be exposed for 24 hours a day over a
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period of 70 years. Calculations based on these assumptions overestimate the true risk of
a short-term exposure that may last for only a few weeks or months.

Recommendation: The Task Force recommends that the health-protective approach
recommended by the California Environmental Protection Agency’s Office of
Environmental Health Hazard Assessment (OEHHA) continue to be used to calculate risk
estimates from long term exposures in order to assure the protection of potentially
sensitive groups, particularly children, living in El Dorado County.

The Task Force finds that the risk assessment methods recommended by the OEHHA
adequately account for the potentially higher potency of tremolite and other amphibole
forms of ashestos.

The Task Force acknowledges the concern of residents in El Dorado County about
potential exposures to both chrysotile and tremolite asbestos. Tremolite is a member of
the amphibole class of asbestos, which has a different crystalline structure and chemical
composition than the more common chrysotile. For purposes of health risk assessment,
the ARB, on the advice of its Scientific Review Panel, the Department of Health
Services, and the OEHHA, has considered all forms of asbestos to be equally hazardous.
In practice, this means taking a health-protective approach consistent with that adopted by
federal regulatory agencies, in which exposure to chrysotile is considered to carry the
same degree of risk as exposure to amphibole fibers, including tremolite. In fact, the unit
risk value developed by OEHHA, which is used to estimate the risk from asbestos
exposures, was based largely on epidemiological studies of workers exposed to
amphibole fibers. Therefore, the risk estimates presented for exposures to asbestos in

El Dorado County, which is typically chrysotile, are based on a unit risk value which
treats the risk from chrysotile fibers the same as that of amphibole fibers (tremolite).

Recommendation: The Task Force recommends the continued use of the OEHHA s
current health-protective unit risk value for all asbestos forms.

The Task Force finds that improved modeling approaches would be useful to estimate
exposures from various activities which may emit asbestos and that ambient monitoring
offers the best information foi estimating ranges of exposures at this time.

Current modeling approaches to estimate asbestos emissions and exposures are based on
models used to estimate dust (particulate matter) emissions. These models use the
assumption that the asbestos content of the rock or aggregate mixture is in the same
proportion as the asbestos content in the air sample. While these models are sometimes
used, they have a high degree of uncertainty. The Task Force discussed the use of
improved models to estimate the public’s exposure to asbestos. The Task Force believes
that such an effort may someday be useful for estimating asbestos concentrations from
various exposure routes. However, long-term research into developing these types of
exposure models was well beyond the scope of this volunteer Task Force.

Recommendation: The Task Force recommends that the appropriate State agencies and
the United States Environmental Protection Agency (U.S. EPA) be encouraged to develop
improved asbestos exposure models for all possible exposure routes through established
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research programs. Until such validated models become available, the Task Force
recommends that existing emissions estimation techniques and ambient monitoring
results be used to estimate exposures.

The Task Force finds that public education is very important to ensure that prudent
health protective precautions can be taken by property owners.

The Task Force commends the efforts of the California Resources Agency’s Department
of Conservation (DOC) to provide a map of the areas in El Dorado County where
asbestos-containing rock and faults may be found. Combined with the information listed
below, such data can help residents of the County evaluate actions to minimize the
potential for asbestos exposure. There are also reference documents available at the
public library on asbestos and many Internet sites with relevant information, including
those maintained by the U. S. EPA.

The Task Force has made several informational items available to the public regarding
asbestos. These items include:

- a White Paper entitled “Naturally-Occurring Asbestos in El Dorado County”
- a series of Fact Sheets

. Naturally-Occurring Asbestos: General Information
. Health Information on Asbestos

. School Advisory for Naturally-Occurring Asbestos

. Ways to Control Naturally-Occurring Asbestos Dust
. Naturally-Occurring Asbestos Around Your Home

. Monitoring for Asbestos
- a Health Provider Education Fact Sheet
- an Internet site: www.arb.ca.gov/toxics/asbestos.htm
- a Hot Line: 1-800-CLEANUP (253-2687).

In addition, several other informational documents are available from the ARB’s Public
Information Office to residents of El Dorado County to assist them in asbestos-related
decisions regarding their homes, property, and jobs. These documents include:

- Disclosures in Real Property Transactions by the California Business,
Transportation and Housing Agency, Department of Real Estate

- CAL-OSHA requirements, California Code of Regulations, Title 8, Subchapter 4,
Article 4, Section 1529.

It is important for prospective home or property buyers to be aware of naturally-occurring
asbestos. The Task Force encourages the real estate community to disseminate
appropriate information.

Recommendation: The Task Force recommends that public education materials continue
to be made available. A display of serpentine rock and various asbestos forms,
specifically chrysotile and tremolite, is suggested for public buildings where residents of
the County can view the material. The County may also consider a visual inspection
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around all schools and public facilities to determine if possible sources of asbestos, such
as serpentine-covered unpaved roads or parking lots, are present. The Task Force also
supports the efforts of the DOC to provide maps of potential areas of naturally-occurring
asbestos for other areas of the State, pending the identification of adequate funding
resources for this effort.

The Task Force finds that construction activities in areas of serpentine or ultramafic
rocks are a potential source of short-term, elevated asbestos exposures.

To address construction activities, the El Dorado County Board of Supervisors adopted a
temporary construction ordinance on April 20, 1998, which requires specific actions prior
to and during construction activities in specified serpentine rock soils. The ordinance was
adopted as an emergency ordinance and has been extended until October 1999. Briefly,
this ordinance may require a builder in serpentine areas to develop a dust mitigation plan
and in all cases to:

- pre-wet work areas and follow with a fine spray to eliminate visible dust;

- limit vehicle access and speed,;

- cover areas exposed to vehicle travel with non-asbestos materials;

- maintain a high moisture condition of disturbed surfaces or apply chemical binder;
- cover or wet material transfers or stockpiles;

- provide employee notification of potential risk; and

- consider worker safety precautions and exposure monitoring.

In addition, the ARB has formed a workgroup with representatives of the California Air
Pollution Control Officers Association to develop a risk management document for use
by local air districts which may have naturally-occurring asbestos in their jurisdictions.
This risk management document will also address construction activities in asbestos
outcroppings and is planned for release in 1999.

Recommendation: The Task Force recommends that the El Dorado County Board of
Supervisors consider a permanent construction ordinance, including a dust mitigation
plan in areas where there is a likelihood of naturally-occurring asbestos and the use of a
registered geologist to visually determine if ultramafic rock and asbestos are present or
absent. The current ordinance could remain in place until such time that the ARB
provides a guidance document that addresses construction activities in areas of naturally-
occurring asbestos.

The Task Force finds that unpaved roads or driveways that contain serpentine rock may
result in asbestos emissions in concentrations that present a significant potential risk to
the public.

In 1990, the ARB adopted an airborne toxic control measure (ATCM) to limit the
asbestos content of serpentine rock to less than 5% when used for surfacing applications,
including unpaved roads and driveways. At the time the ATCM was adopted, limited
testing of the asbestos content of some unpaved roads and air monitoring near these roads
was conducted. The results of those tests showed the content of some serpentine rock to
be up to 20% asbestos, with substantial short-term exposures and estimated lifetime risks
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of potential cancer cases near unpaved roads ranging from about 1,000 to 65,000 per
million people exposed. (This range assumes that a person would be continuously
breathing those levels for 24 hours a day for 70 years.) Some unpaved roads are in
remote locations and do not present a health risk because there are no people regularly
exposed. However, if unpaved roads with serpentine rock have people residing near by,
the resulting risk from possible asbestos emissions may be significant.

Homeowners also want to know the exposures and risk from unpaved driveways. Due to
insufficient information, the Task Force did not estimate the potential risk from unpaved
driveways; however, health officials indicate that any exposure to asbestos involves some
risk. Asbestos in driveway materials can become airborne when disturbed and remain in
the air for long periods of time, contributing to higher exposures. Other situations like
playing on the unpaved driveways or being downwind of a heavily traveled unpaved road,
may also result in higher exposures. Public education materials discussed previously can
help homeowners determine if they have a potential problem and make decisions
regarding the need to resurface with non-asbestos materials or pave their driveways.

Recommendation: To minimize future exposures to asbestos from unpaved roads,
driveways, and other surfaces the El Dorado County Air Pollution Control District may
wish to consider lowering the limit on the asbestos content of serpentine rock for use in
surfacing applications from 5% to minimize future exposures to asbestos from unpaved
roads, quarries, and other surfaces. There are currently two local air districts in the State,
covering four counties, that have adopted lower limits of 1%. Any reduction in asbestos
emissions will likewise result in a reduction of risk. The County is also encouraged to
give priority to the identification and testing of heavily-traveled unpaved County and
private roads that contain serpentine rock.

The Task Force recognizes that quarries are a potential source of airborne asbestos
emissions due to the nature of their operations. Quarries should be carefully inspected to
ensure that they are in full compliance with all fugitive dust control regulations and any
additional regulatory requirements.

Accounts from several County residents allude to large dust clouds near some operating
quarries and questions have been raised whether the fugitive dust regulations are being
strictly enforced by the County. Frequent, unannounced inspections by the El Dorado
County Air Pollution Control District are encouraged until there is high public confidence
of ongoing compliance with dust regulations.

Additional regulatory requirements apply to quarries in California that emit asbestos
when serpentine rock is excavated. State law (Health and Safety Code (H&S)

sections 44340 et. seq) requires facilities to prepare and submit an inventory plan for
specified toxic substances, including asbestos, under the Air Toxics “Hot Spots”
Program. This law further directs the local air district to determine if a health risk
assessment is required of the facility based on the inventory. If the results of the risk
assessment show the potential for significant risk, the local air district must require the
facility to notify the public of the potential risks and, in some cases, to prepare an audit
and plan to reduce exposures and risks.
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The public has also raised concerns about inactive and abandoned mines and quarries.

As development encroaches on previously undeveloped areas near potential sources of
asbestos, it becomes critical to consider the public health impacts. Proper land use
planning decisions are necessary to ensure that inactive or abandoned quarries do not
become a public health risk if operations should be reactivated or if abandoned serpentine
material is disturbed. Concerns from these sites include storm water run-off, as well, as
the potential for air emissions.

Recommendation: If applicable, the El Dorado County Air Pollution Control District
should require quarries to report their asbestos emissions under the inventory
requirements of the Air Toxics “Hot Spots” Program. These quarries should then be held
to any further requirements of the law if the inventory indicates additional actions are
needed. In addition, the District may wish to further evaluate the potential for asbestos
emissions from quarries to determine if additional actions may be necessary. Some
suggested requirements include:

- the evaluation of additional applied dust suppression techniques;

- rinsing of vehicles as they leave the property;

- covering and/or wetting load; and

- routine fence line or downwind residential monitoring for asbestos
exposures.

What are the future plans of the Task Force?

The Task Force was formed to respond to the immediate issues and questions raised concerning
naturally-occurring asbestos. The Task Force is not a policy making body, but served exclusively
to gather information to assist El Dorado County in responding to the issues raised. As those
immediate issues and concerns have been addressed, there is no longer a need for the Task Force
to continue. However, members of the Task Force, such as the State’s ARB, Office of
Environmental Health Hazard Assessment, Department of Health Services, Department of Toxic
Substances Control, and Department of Conservation will continue to address any asbestos-
related questions that may arise. The ARB, in conjunction with California Air Pollution Control
Officers Association, is in the process of developing risk management guidance for use by local
air districts in addressing the risks from naturally-occurring asbestos. The ARB also plans to
continue monitoring next summer in El Dorado County and in other locations in the State. The
Task Force supports the ARB in its continuing efforts to better characterize public exposures and
risks from asbestos and to provide guidance to local authorities on the various ways available to
minimize public exposures.
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Where do I get more information?

Ron Duncan Jerry Martin

Director of Environmental Management Public Information Officer
El Dorado County Air Resources Board
(530) 621-5303 (916) 322-2990

This paper, as well as additional links to asbestos related sites, can be accessed electronically at:
www.arb.ca.gov/toxics/asbestos.htm

This information was develaped with participation by:

Senator Tim Leslie's Office Assemblyman Rico Oller’s Office

E!l Dorado County Board of Supervisors United States Geological Survey

E! Dorado County Air Pollution Conirol District California Department of Health Services
California Department of Conservation University of California at Davis, Geology Dept.

California Environmental Protection Agency
Air Resources Board
Office of Environmental Health Hazard Assessment
Department of Toxic Substances Control
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Appendix C

Description of Sampling and Monitoring Techniques and
Procedures






Airborne Asbestos Analysis
By
Transmission Electron Microscopy

Code of Federal Regulations (CFR) Title 40, Part 763 Appendix A
Asbestos Hazardous Emissions Reduction Act (AHERA)
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Environmental Protection Agency

an accredited inspector under para-
graphs (@) (3). (4). (5) of this section, or
an architect, prgject engineer or ac-
credited inspector under paragraph
(@)(7) of this section. the local edu-
cation agency shall have 180 days fol-
lowing the date of identification of
ACBM to comply with this subpart E.

APPENDIX A TO SUBPART E—INTERIM
TRANSMISSION ELECTRON MICROS-
COPY ANALYTICAL METHODS—MAN-
DATORY AND NONMANDATORY—AND
MANDATORY SECTION TO DETERMINE
COMPLETION OF RESPONSE ACTIONS

1. Introduction

The following appendix contains three
units. The first unit is the mandatory trans-
mission electron microscopy (TEM} method
which all laboratories must follow: it is the
minimum requirement for analysis of air
samples for asbestos by TEM. The manda-
tory method contains the essential elements
of the TEM method. The second unit con-
tains the complete non-mandatory method.
The non-mandatory method supplements the
mandatory method by including additional
steps to improve the analysis. EPA rec-
ommends that the non-mandatory method be
employed for analyzing air filters; however,
the laboratory may choose to employ the
mandatary method. The non-mandatory
method contains the same minirmum require-
ments as are outlined in the mandatory
method. Hence. laboratories may choose ei-
ther of the two methods for apalyzing air
samples by TEM,

The final unit of this Appendix A to sub-
part E defines the steps which must be taken
to determine completion of response actions.
This unit is mandatory.

I1. Mandatory Transmission Electron
Microscopy Method

A Definitions of Terms

L. Analytical sensitivity—Airborne asbestos
concentration represented by each fiber
counted under the electron microscope. It is
determined by the air volume collected and
the proportion of the filter examined. This
method requires that the analytical sensi-
tivity be no greater than 0.005 structures/
cm?,

2. Asbestiform—A specific type of mineral
fibrosity in which the fibers and fibrils pos-
sess high tensile strength and flexibilicy.

3. Aspect ratio—A ratio of the length to the
width of a particle. Minimum aspect ratio as
deftned by this method is equal to or greater
than 5:1.

4. Bundle—A structure composed of three
or more fibers in a parallel arrangement

Pt. 763, Subpt. E, App. A

with each fiber closer than one fiber diame-
ter,

3. Clean area—A controlled environment
which is maintained and monitored to assure
a low probability of asbestos contamination
to materials in that space. Clean areas used
in this method have HEPA filtered air under
positive pressure and are capable of sus-
tained operation with an open laboratory
blank which on subsequent analysis has an
average of less than 18 structures/mm? in an
area of 0.057 mm? (nominally 10 200-mesh grid
openings) and a maximum of 33 structures/
mm? for any single preparation for that same
area.

6. Cluster—A structure with fibers in a ran-
dom arrangemnent such that all fibers are
incermixed and no single fiber is isolated
from the group. Groupings must have more
than two intersections.

7. ED—Electron diffraction.

8. EDXA-—Energy dispersive X-ray anal-
ysis.

9. Fiber—A structure greater than or equal
to 0.5 um in length with an aspect ratio
(length to width) of 3:1 or greater and having
substantially parallel sides.

10. Grid—An open structure for mounting
on the sample to aid in its examination in
the TEM. The term is used here to denote a
200-mesh copper lattice approximately 3 mm
in diameter.

11. Intersection—Nonparallel touching or
crossing af {ibers, with the projection having
an aspect ratio of 5:1 or greater.

12. Laboratory sample coordinator—That per-
son responsible for the conduct of sample
handling and the certification of the testing
procedures.

13. Filter background level—The concentra-
tion of structures per square millimeter of
filter that is considered indistinguishable
from the concentration measured on a blank
{filters through which no air has been
drawn)., For this method the filter back-
ground level is defined as 76 structures/mm?.

t4. Matriv—Fiber or fibers with one end
free and the other end embedded in or hidden
by a particulate. The exposed fiber must
meet the fiber definition.

15. VSD—No structure detected.

16. Operator—A person responsible for the
TEM instrumental analysis of the sampie.

17. PCA{—Phase contrast microscopy.

1B. SAED—Selected area electron diffrac-
tion.

19. SEV/—Scanning electron microscope.

20. STEM-—Scanning transmission electron
microscope.

21. Structure—a microscopic bundle, clus-
ter, fiber. or matrix which may contain as-
bestos.

22. Sienf—Structures per cubic centimeter.

23, S/mmr-—Structures per square milli-
meter,

24, TEM-Transmission electron micro-
scope.
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B. Sampling

L. The sampling agency must have written
quality control procedures and documents
which verify compliance.

2. Sampling operations must be performed
by qualified individuals completely inde-
pendent of the abatement contractor to
avoid possible conflict of interest (Ref-
erences 1, 2, 3, and § of Unit I, J),

3. Sampling for airborne asbestos following
an abatement action must use commercially
available cassettes.

4. Prescreen the loaded cassette collection
filters to assure that they do not coatain

40 CFR Ch. I (7-1-99 Edition}

concentrations of asbestos which may inter-
fere with the analysis of the sample, A filter
blank average of less than 18 ssmm? in an
area of 0.057 mm? (nominally 10 200-mesh grid
openings) and a single preparation with a
maximurmmn of 33 s/mm? for that same area is
acceptable for this method.

5. Use sample collection fllters which are
either palycarbonate having a pore size less
than or equal to 0.4 um or mixed cellulose
ester having a pore size less cthan or equal to
0.45 ym.

6. Place these filters in series with a 5.0 um
backup fllter (to serve as a diffuser) and a
support pad. See the following Figure 1:
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FIGURE I--SAMPLING CASSETTE CONFIGURATION

Inlet Plug

Cuaseene Cup

Extension Cowl
or
Retainer Ring

<04 p'm pore PC filter or
-~ < 0.45 um pore MCE filter

{5 pm MCE Diffuser |

{ Support Pad |
1 Cassente Base |

i QOutlet Plug I

7. Reloading of used cassettes is not per- 9. Maintain a log of all pertinent sampling
mitted. information.

8. Orient the cassette downward at ap-
proximately 45 degrees from the horizontal.
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10. Calibrate sampling pumps and their
flow indicators over the range of their in-
tended use with a recognized standard. As-
semble the sampling system with a rep-
resentative filter (not the filter which will
be used In sampling} before and after the
sampling operation.

11. Record all calibration information.

12. Ensure cthat the mechanical vibrations
from the pump will be minimized to prevent
transferral of vibration to the cassette.

13. Ensure that a continuous smooth flow
of negative pressure is delivered by the pump
by damping out any pump action fluctua-
tions if necessary.

14. The final plastic barrier around the
abatement area remains in place for the
sampling period.

15. After the area has passed a thorough
visual inspection.' use aggressive sampling
conditions to dislodge any remaining dust.
(See suggested prorocol in Unit II1.B.7.d)

16. Select an appropriate flow rate equal to
or greater than 1 liter per minute (L/min) or
less than 10 L/min for 25 mm cassettes. Larg-
er filters may be operated at proportionally
higher flow rates.

40 CFR Ch. | (7-1-99 Edition)

17. A minimum of 13 samples are to be col-
lected for each testing site consisting of the
following:

a. A minirmum of five samples per abate-
ment area.

b. A minimum of five samples per ambient
area positioned at locations representative
of the air entering the abatement site.

c. Two fleld blanks are to be taken by re-
moving the cap for not more than 30 seconds
and replacing it at the tirne of sampling be-
fore sampling is initiated at the following
places:

1. Near the entrance to each abatement
area.

ii. At one of the ambient sites. (DO NOT
leave the fleld blanks open during the sam-
pling period.)

d. A sealed blank is to be carried with each
sample set. This representative cassette is
not to be opened in the fleld.

18. Perform a leak check of the sampling
system at each indoor and outdoor sampling
site by activating the pump with the closed
sampling cassette in line. Any flow indicates
a leak which must be eliminated before initi-
ating the sampling operation.

19. The following Table | specifies volume
ranges to be used:
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TABLE 1--NUMBER OF 200 MESH EM GRID OPENINGS
(0.0057 MM“) THAT NEED TO BE ANALYZED TO
MAINTAIN SENSITIVITY OF 0.005 STRUCTURES/CC
BASED ON VOLUME AND EFFECTIVE FILTER AREA

EMective Filter Area EHective Filter Area
385 sq mm 855 sq mm
Volume {liters) | # of gnd ogmﬂg Volume (lilers) [ # of gnd openingg
560 24 1,250 24
600 23 1,300 23
700 19 1,400 21
800 17 1,600 19
900 15 1,800 17
1,000 14 2,000 15
1,100 12 2.200 T4
| 1,200 1 2,400 13
| 1,300 10 2,600 12
Recommended 1,400 10 2,800 11 ]
Volume 1,500 ] 3,000 10 i
Range 1,800 8 3,200 9 Recommended
] 1,700 [} 3,400 9 Volume
1 1,800 L} 3,800 8 Range
1.900 7 3,800 [ |
2,000 7 4,000 8 |
2,100 (] 4,200 7
2,200 8 4,400 7
2,300 6 4,600 7
2,400 [] 4,800 [
2,500 5 5.000 -]
2,600 5 5,200 8
2,700 5 5.400 6
2.800 H 5.600 5
2,300 5 $.800 H
3,000 5 6,000 5
3,100 4 6.200 5
3,200 4 6,400 5
3,300 4 6,600 L]
3,400 4 6,800 4
3.500 4 7.000 4
3.800 4 7.200 4
3.700 4 7.400 4
3800 4 7,600 4
Note minimum volumes required:
25 mm : 560 ters
37 mm : 1250 lfers
Fier ckameter of 25 mm = effective area of 385 sq mm
Filler diameter of 37 mm = gffective area ot 855 sq mm

20. Ensure that the sampler is turned up- 22. Ensure that the samples are stored in a
right before interrupting the pump flow. secure and representative lacation.

2l. Check that all samples are clearly la- 23. Do not change containers if portions of
beled and that all pertinent information has  these filters are taken for other purposes.
been enclosed before transfer of the samples 24. A summary of Sample Data Quality Ob-
to the laboratory. Jectives is shown in the following Table II:
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40 CFR Ch. | (7-1-99 Edition)

TABLE II--SUMMARY QOF SAMPLING AGENCY DATA QUALITY OBJECTIVES

This wble summarizes the daia quality objectives from the performance of this method in terms of precision, accuracy,

p o veness, and « bilicy. These objectives are assured by the periodic control checks and reference
checks listed here and described in the text of the method.
. Confarmancs

—Unit Operation OC Chegk Erquency i
Sampling materials  Sealed blank 1 per MO site 95%
Sample procedures  Fieid blanks 2 per YO tie 95%

Pump calibration Before and after each field senes aX0%
Sample custody Review of chain-of -custody record Each sample 95% complets
Sample shipment Review of sending report Exch sample 95% complete

C. Sample Shipment

Ship bulk samples to the analytical lab-
aratory in a separate container from air
samples.

D. Sample Receiving

1. Designate one individual as sample coor-
dinator ar the laboratory. While that indi-
vidual will normally be available to receive
samples, the coordinator may train and su-
pervise others in receiving procedures for
those times when he/she is not available.

2. Bulk samples and air samples delivered
to the analytical laboratory in the same con-
tainer shall be rejected.

E. Sample Preparation

1. All sample preparation and analysis
shall be performed by a laboratory inde-
pendent of the abatement contractor.

2. Wet-wipe the exterior of the cassettes to
minimize contamination possibilities before
taking them into the clean room facility.

3. Perform sample preparation in a well-
equipped clean facility.

SNOTE: The clean area is required to have
the following mirimum characteristics. The
area or hood must be capable of maintaining
a positive pressure with make-up air being
HEPA-filtered. The cumulative analyrtical
blank concentration must average less than
18 s/mm? in an area of 0.057 mm? {(nominally
10 200-mesh grid openings) and a single prep-
aration with a maximum of 33 smm? for
that same area.

1. Preparation areas for air samples must
not only be separated from preparation areas
for bulk samples. but they must be prepared
in separate rooms.

5. Direct preparation techniques are re-
quired. The object is to produce an intact
film containing the particulates of the filter
surface which is sufficiently clear for TEM
analysis.

a. TEM Grid Opening Area measurement
must be done as follows:

i. The filter portion being used for sample
preparation must have the surface collapsed
using an acetone vapor technique.

ii. Measure 20 grid openings on each of 20
random 200-mesh copper grids by placing a
grid on a glass and examining it under the
PCM. Use a calibrated graticule to measure
the average field diameters. From the data.
calculate the fleld area for an average grid
opening.

iii. Measurements can also be made on the
TEM at a properly calibrated low magnifica-
tion or on an optical microscope at a mag-
nification of approximately 100X by using an
eyepiece fitted with a scale that has been
calibrated against a stage micrometer. Opti-
cal microscopy utilizing manual or auto-
mated procedures may be used providing in-
strument calibration can be verified.

b. TEM specimen preparation [from
poiycarbonate (PC) filters. Procedures as de-
scribed in Unit II[.G. or other equivalent
methods may be used.

c. TEM specimen preparation from mixed
cellulose ester (MCE) filters.

i. Filter portion being used for sample
preparation must have the surface collapsed
using an acetone vapor technique or the
Burdette procedure {Ref. 7 of Unit I1.J)

ii. Plasma etching of the collapsed filter is
required. The microscope slide to which the
collapsed filter pieces are atrached is placed
in a plasma asher. Because plasma ashers
vary greatly in their performance. beth from
unit to unit and between different positions
in the asher chamber. it is difficult to speci-
fy the conditions that should be used. Insuf-
ficient etching will result in a failure to ex-
pose embedded filters, and too much etching
may result in loss of particulate from the
surface. As an interim measure. (U is rec-
ommended that the time for ashing of a
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known weight of a collapsed filter be estab-
lished and that the etching rate be cal-
culated in terms of micrometers per second.
The actual etching time used for the particu-
late asher and operating conditions will then
be set such that a 1-2 pym (10 percent) layer
of collapsed surface will be removed.

iii. Procedures as described in Unit III. or
other equivalent methods may be used to
prepare samples.

F. TEM Method

1. An 80-120 kV TEM capable of performing
electron diffraction with a fluorescent screen
tnscribed with calibrated gradations is re-
quired. If the TEM is equipped with EDXA it
must either have a STEM atrachment or be
capable of producing a spot less than 250 nm
in diameter at crossover. The microscope
shall be calibrated routinely for magnifica-
tien and camera constant

2. Determination of Camera Constant and ED
Patrern Analysis. The camera length of the
TEM in ED operating mode must be cali-
brated before ED patterns on unknown sam-
ples are abserved. This can be achieved by
using a carbon-coated grid on which a thin
film of gold has been sputtered or evapo-
rated. A thin film of gold is evaporated on
the specimen TEM grid to obtain zone-axis
ED patterns superimposed with a ring pat-
tern from the polycrystalline gold film. In
practice, it is desirable to optimize the
thickness of the gold film so that only one or
two sharp rings are obtained on the super-
imposed ED pattern. Thicker gold film would
normally give multiple gold rings. buc it will
tend to mask weaker diffraction spots from
the unknown fibrous particulate. Since the
unknown d-spacings of most interest in as-
bestos analysis are those which lie closest to
the transmitted beam, multiple gold rings
are unnecessary on zone-axis ED patterns.
An average camera constant using multiple
gold rings can be determined. The camera
constant is one-half the diameter of the
rings times the interplanar spacing of the
ring being measured.

3. Magnification Calibration. The magnifica-
tion calibration must be done at the fluores-
cent screen. The TEM must be calibrated at
the grid opening magnification {if used) and
also at the magnification used for fiber
counting. This is performed with a cross
grating replica {e.g. one containing 2.160
lines/min}. Define a field of view on the fluo-
rescent screen either by markings or phys-
ical boundaries. The field of view must be
measurable or previously inscribed with a
scale or concentric circles {all scales should
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be metric). A logbook must be maintained,
and the dates of calibration and the values
obtained must be recorded. The frequency of
calibration depends on the past histary of
the particular microscope. After any mainte-
nance of the microscope that involved ad-
Jjustment of the power supplied to the lenses
or the high-voltage system or the mechan-
fcal disassembly of the electron optical col-
umn apart from filament exchange, the mag-
nification must be recalibrated. Before the
TEM calibration is performed, the analyst
must ensure that the cross grating replica is
placed at the same distance from the abjec-
tive lens as the specimens are. For instru-
ments that incorporate a eucentric tilting
specimen stage. all specimens and the cross
grating replica must be placed at the
eucentric position.

4. While not required on every microscope
in the laboratory, the laboratory must have
either one microscope equipped with energy
dispersive X-ray analysis or access to an
equivalent systemn on a TEM in another lab-
oratory.

5. Microscope settings: 80-120 kV. grid as-
sessment  250-1,000X, then 15.000-20.000X
screen magnification for analysis.

6. Approximately one-half (0.5 of the pre-
determined sample area to be analyzed shall
be performed on one sample grid preparation
and the remaining half on a second sample
grid preparation,

7. Individual grid openings with greater
than 5 percent openings (holes) or covered
with greater than 25 percent particulate
matter or obviously having nonuniform load-
ing must not be analyzed.

8. Reject the grid if:

a. Less than 50 percent of the grid openings
covered by the replica are intact.

b. The replica is doubled or folded,

c. The replica is too dark because of incom-
plete dissolution of the filter.

9. Recording Rules.

a. Any continuous grouping of particles tn
which an asbestos fiber with an aspect ratio
greater than or equal to 51 and a length
greater than or equal to 0.5 um is detected
shall be recorded on the count sheet. These
will be designated asbestos structures and
will be ciassified as fibers, bundles, clusters,
or matrices. Record as individual fibers any
contiguous grouping having 0, 1. or 2 defin-
able intersections. Groupings having more
than 2 intersections are to be described as
cluster or matrix. An intersection is a non-
parallel touching or crossing of fibers, with
the projection having an aspect ratio of 3:1
or greater, See the following Figure 2:



Pt. 763, Subpt. E, App. A 40 CFR Ch. | (7-1-~98 Edition)

FIGURE 2-~COUNTING GUIDELINES USED IN
DETERMINING ASBESTOS STRUCTURES

Count as 1 fiber; 1 Structure; no intersections.

Count as 2 fibers if space between fibers is greater than width of 1 fiber
diameter or number of intersections is equal to or less than 1.

Count as 3 structures if space between fibers is greater than width of 1 fiber
diameter or if the nunber of intersections is equal to or less than 2.

— ==

Count bundles as 1 structure; 3 or more parallel fibrils less
than 1 fiber diameter separation.
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Count clusters as 1 structure; fibers having greater than or equal to

3 intersecticns,

Ay

Count matrix as 1 structure.

By

DO NOT QOUNT' AS STRUCTURES:

Fiber protrusion
«<5:1 Aspect Ratio

4

No fiber protusion

Fiber protrusion
<0.5 micrameter

= «0.5 micrameter in length
<5:1 Asmect Ratio

1. Fiber. A structure having a minimum
length greater than or equal to 0.3 um and an
aspect ratio (length to width) of 5.1 or great-
er and substantially parallel sides. Note the
appearance of the end of the fiber, ie.,
whether it is flat. rounded or dovetailed.

ii. Bundle. A structure comnposed of three
or more fibers in a parallel arrangement
with each fiber closer than one fiber diame-
ter.

iii. Clusrer. A structure with fibers in a
random arrangement such that ail fibers are
intermixed and no single fiber ts fisolared

from the group. Groupings must have more
than two intersections.

iv. Matrix. Fiber or fibers with one end free
and the other end embedded in or hidden by
a particulate. The exposed fiber must meet
the fiber definition.

b. Separate categories will be maintained
for fibers less than 3 um and for fibers equal
to or greater than 5 um in length.

¢. Record N5D when no structures are de-
tected in the field.

d. Visual identification of electron diffrac-
tion (ED) patterns is required for each asbes-
tas structure counted which would cause the

C-10



Pt. 763, Subpt. E, App. A

analysis to exceed the 70 s/fmm? concentra-
tion. (Generally this means the first four fi-
bers identified as asbestos must exhibit an
identifiabie diffraction pattern for chrysotile
or amphibole.)

e. The micrograph number of the recorded
diffraction patterns rmust be reported to the
client and maintained in the laboratory's
quality assurance records. In the event that
examination of the pattern by a qualified in-
dividual indicates that the pattern has been
misidentified visually, the client shall be
contacted.

f. Energy Dispersive X.ray Analysis
(EDXA) is required of all amphiboles which
would cause the analysis results to exceed
the 70 s/mm? concentration, (Generally
speaking. the first 4 amphiboles would re-
quire EDXA))

g. If the number of fibers in the non-
asbestos class would cause the analysis to
exceed the 70 ¥ymm? concentration. the fact
that they are not asbestos must be con-
firmed by EDXA or measurement of a zone
axis diffraction pattern.

h. Fibers classified as chrysotile must be
identified by diffraction or X-ray analysis
and recorded on a count sheet. X-ray anal-
ysis alone can be used only after 70 simm?
have been exceeded for a particular sample,

i. Fibers classified as amphiboles must be
identified by X-ray analysis and electron dif-
fraction and recorded on the count sheet. (X-
ray analysis alone can be used only after 70
s/mm? have been exceeded for a particular
sample.)

J. If a diffraction pattern was recorded on
film, record the micrograph number on the
count sheet.

K. If an electron diffraction was attempted
but no pattern was observed, recard N on the
count sheet.

1. If an EDXA spectrum was attempted but
not observed, record N on the count sheet.

m. If an X-ray analysis spectrum is stored.
record the file and disk number on the count
sheet. :

10. Classification Rules.

a. Fiber. A structure having a minimum
length greater than or equal to 3.5 pm and an
aspect ratio (length to width) of 3:1 or great-
er and substantially parallel sides. Note the
appearance of the end of the fiber, ie.
whether it is flat, rounded or dovetailed.

b. Bundle. A structure composed of three or
more fibers in a parallel arrangemenct with
each fiber closer than one fiber diameter.

¢. Ciuster. A structure with fibers in a ran-
dom arrangement such that all fibers are
intermixed and no single fiber is isolated
from the group. Groupings must have more
than two intersections.

d. Matrix. Fiber or fibers with one end free
and the other end embedded in or hidden by
a particulate. The exposed fiber must meet
the fiber definition.
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11. After finishing with a grid. remove it
from the microscope, and replace it in the
appropriate grid holder. Sample grids must
be stored for a minimum of 1 year from the
date of the analysis: the sample cassette
must be retained for a minimum of 30 days
by the laboratory or returned at the client’s
request,

G. Sample Analyrtical Sequence

I. Under the present sampling require-
ments a minimum of 13 samples is to be col-
lected for the clearance testing of an abate-
ment site. These inciude five abatement area
samples, flve ambient samples. two field
blanks. and one sealed blank.

2. Carry our visual inspection of work site
prior to air monitoring.

3. Collect a minimurn of 5 air samples in-
side the work site and 3 samples outside the
work site. The indoor and outdoor samples
shall be taken during the same time period.

4. Remaining steps in the analytical se-
quence are contained in Unit IV of this Ap-
pendix.

H. Reporting

1. The following information must be re-
ported to the client for each sample ana-
lyzed:

a. Concentration in structures per square
millimeter and structures per cubic centi-
meter.

b. Analyrtical sensitivity used for the anal-
ysis.

¢. Number of asbestos structures.

d. Area analyzed.

e. Volume of air sampied (which must be
initially supplied to lab by client).

f. Copy of the count sheet must be included
with the report.

g. Signature of laboratory official to indi-
cate that the laboratory met specifications
of the method.

h. Report form must contain offlcial lab-
cratory identification (e.g.. letterhead).

i. Type of asbestos.

[. Quality Control/Quality Assurance
Procedures (Data Quality Indicaters)

Monitoring the environment for airborne
asbestos requires the use of sensitive sam-
pling and analysis procedures. Because the
test is sensitive, it may be influenced by a
variety of factors. These include the supplies
used in the sampling operation. cthe perform-
ance of the sampling. the preparation of the
grid from the filter and the actual examina-
tion of this grid in the microscope. Each of
these unit operations must produce a prod-
uct of defined quality if the analytical result
is to be a reliable and meaningful test result.
Accordingly. a series of control checks and
reference standards are to be performed
along with the sample analysis as indicators
that the materials used are adequate and the
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operations are within acceptable limits. In
this way, the quality of the data is defined
and the results are of known value. These
checks and tests also provide timely and spe-
ciflc warning of any problems which might
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develop within the sampling and analysis op-
erations. A description of these quality con-
trol/quality assurance procedures is summa-
rized in the following Table III:

TABLE III--SUMMARY OF LABORATORY DATA QUALITY OBJECTIVES

Conformance
—Anit Operation OC Chegk Frquemry.
Sample receiving Review of receiving repot Each sample 95% complee
Sample custody Review of chain-of custody record Each sample 95% complete
Sample preparation Supplies and reagents On receipt Meat specs. or repect
Grid opening size 20 openings/20 grids/lot 100%
of 1000 or 1 opening/sample
Special clcan arca monitoring Afier cleaning or service Meet specs of recican
Laboraory blank ! per prep series or 10% Meet specs. or
yee 0
Plagma ech blank 1 per 20 samples 5%
Multiple preps (3 per sample) Each sample One with cover of (S
complesz grid sqs.
Sample analysis Sysem check Each day Eaxch day
Alignment check Eaxhday Each day
Magnification ¢alitration with low and high Each month or afier service 95%
stendands
ED calibration by gold standard Woekly 95%
EDS calibrauon by copper line Daily 5%
Performance check Laboratory blank {measure of cleanliness) Prep 1 per series or 10% Meet specs of
read 1 per 1S sampies reanalyze sefies
P g ( of pr 1 per 100 samples 1.5 x Poisson 5ud. Dev.
Dupli analysis of reproducibility) 1 per 100 samples 2 x Poisson Sid. Dev.
Known» samples of typkal matenals Training and for com- 100%
(working sandards) parison with unknowns
Analysis of NBS SRM 1876 and/or RM 8210 1 per analyst per year 1.5 x Poisson 5w Dev.
(measure of accuracy and comparability)
Dawa enoy review (data validation and measure Each sample 9%
of compleieness)
Record and verify ID elecoon diffraction pagem 1 per 5 samples 80% accurxcy
of structure
Calculadons and Hand calculation of d data red 1 per 100 samples 5%
data reduct procedure of independent recalkeulation of hand-
cakculaed daa

1. When the samples arrive at the labora-
tory, check the samples and documentation
for completeness and requirements before
initiating the analysis.

2. Check all laboratory reagents and sup-
plies for acceptable asbestos background lev-
els,

3. Conduct all sample preparation in a
¢lean room environment monitored by lab-
oratory blanks. Testing with blanks must
also be done after cleaning or servicing the
room. .

1. Prepare multiple grids of each sample,
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5. Provide laboratory blanks with each
sample batch. Maintain a cumulative aver-
age of these results. If there are more than 53
fibers/mm? per 10 200-mesh grid openings. the
systern must be checked for possible sources
of contamination.

6. Perform a system check on the trans-
mission electron microscope daily.

7. Make periodic performance checks of
magnification. electron diffraction and en-
ergy dispersive X-ray systems as set forth in
Table I1I under Unit 1.1

8. Ensure qualified operator performance
by evaluation of replicate analysis and
standard sample comparisons as set forth in
Table [IT under Unit IL.I.

9. Validate all data entries.

10. Recalculate a percentage of all com-
putations and autoematic data reduction
steps as specified in Table III under Unit [L.{.

11. Record an electron diffraction pattern
of one asbestos structure from every five
samples that contain asbestos. Verify the
identification of the pattern by measure-
ment or comparison of the pattern with pat-
terns collected from standards under the
same conditions. The records must also dem-
onstrate that the identification of the pat-
tern has been verified by a qualified indi-
vidual and thar the operator who made the
identification is maintaining at least an 80
percent correct visual identification based
on his measured patterns.

12. Appropriate logs or records must be
maintained by the analytical laboratory
verifying that it is in compliance with the
mandatory quality assurance procedures.

J. References

For additional background information on
this method, the following references should
be consulted.

1. “Guidance for Controlling Asbestos-Can-
taining Materials in Buildings.” EPA 360/5-
85-024. June 1985,

2. "Measuring Airborne Asbestos Following
an Abatement Action.”” USEPA. Office of
Pollution Prevention and Toxics. EPA 600/4-
85-049. 1985.

3. Small. John and E. Srteel. Asbestos
Standards: Materials and Analytical Meth-
ods. N.B.S. Special Publication 619, 1982.

4. Campbell, W.J., R.L. Blake, L.L. Brown,
E.E. Cather. and 1.J. Sjoberg. Selected Sili-
cate Minerals and Their Asbestiform Vari-
eties. Information Circular 8751, U.S. Bureau
of Mines. 1977.

5. Quality Assurance Handbook for Air Pol-
lutlion Measurement System. Ambient Air
Methods. EPA 600/4-77-027a. USEPA. Office of
Research and Development. 1977.

6. Method 2A: Direct Measurement of Cas
Volume through Pipes and Small Ducts. 10
CFR Part 60 Appendix A.

7. Burdette, G.J., Health & Safety Exec.
Research & Lab. Services Div., Londen,

40 CFR Ch, | (7-1-99 Edition)

“Proposed Analytical Method for Determina-
tion of Asbestos in Air.""

8. Chatfield. E.J., Chatfield Tech. Cons.,
Ltd.. Clark, T., PEI Assoc., "Standard Oper-
ating Procedure for Determination of Air-
borne Asbestos Fibers by Transmission Elec-
tron Microscopy Using Polycarbonate Mem-
brane Filters,” WERL SOP 87-1, March 5,
1987.

9. NIOSH Method 7402 for Asbestos Fibers,
12-11-86 Draft.

10. Yamare, G.. Agarwall, S.C., Gibbons,
R.D., IIT Research Institute. “Methodology
for the Measurermnent of Airbarne Asbestos by
Electron Microscopy.” Draft report. USEPA
Contract 68-02-3266, July 1984.

1. "Guidance to the Preparation of Qual-
ity Assurance Project Plans,” USEPA, Office
of Pollution Prevention and Toxics, 1984.

III. Nonmandatory Transmission Electron
Microscopy Method

A. Definitions of Terms

1. Analytical sensitivity—Airborne asbestos
concentration represented by each fiber
counted under the electron microscope. It is
determined by the air volume collected and
the proportion of the fllter examined. This
method requires that the analytical sensi-
tlvity be no greater than 0.005 s/cm3,

2. Asbestiform—A specific type of mineral
fibrosity in which the fibers and fibrils pos-
sess high tensile strength and flexibility.

3. Aspect ratio—A ratio of the length to the
width of a particle. Minimum aspect ratio as
defined by this method is equal to or greater
than j:1.

1. Bundle—A structure composed of three
or more fibers In a parallel arrangement
with each fiber closer than one fiber diame-
ter.

5. Clean area—A contreolled environment
which is maintained and monitored to assure
a low probability of asbestos contamination
to materials in that space. Clean areas used
in this method have HEPA filtered air under
positive pressure and are capable of sus-
talned operation with an open laboratory
blank which on subsequent analysls has an
average of less than 18 structures/mm? in an
area of 0.057 mm? (nominally 10 200 mesh grid
openings) and a maximum of 33 structures/
mm? for no more than one single preparation
for that same area.

6. Cluster—A structure with fibers in a ran-
dom arrangement such that all fibers are
intermixed and no single fiber is isolated
from the group. Groupings must have more
than two intersections.

1. ED—Electron diffraction.

8. EDXA—Energy dispersive X.ray anal-
ysis. .

9. Fiber—A structure greater than or equal
to 0.5 wm in length with an aspect ratio
(length to width) of 3:1 or greater and having
substantially parallel sides.
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10. Grid—An open structure for mounting
on the sample to aid in its examination in
the TEM. The term is used here to denote a
200-mesh copper lattice approximately 3 mm
in diameter.

11. [Inrersection—Nonparallel touching or
¢rossing of fibers, with the projection having
an aspect ratio of 5:1 or greater.

12. Laboratory sample coordinator—That per-
son responsible for the conduct of sample
handling and the certification of the testing
procedures.

13. Filter background level—The concentra-
tion of structures per square millimeter of
fllter that is considered indistinguishable
from the concentration measured on blanks
(filters through which no air has been
drawn). For this method the filter back-
ground level is defined as 70 structures/mm?,

14, Macrix—Fiber or fibers with one end
free and the other end embedded in or hidden
by a particulate. The exposed fiber must
meet the fiber definition.

15. NSD—No structure detected.

16. Operator—A person responsible for the
TEM instrumental analysis of the sample.

17. PCV[—Phase contrast microscopy.

18. SAED—Selected area electron diffrac-
tion.

19. SEM—>S5canning electron microscope.

20. STEM—Scanning transmission electron
microscope.

21. Structure—a microscopic bundle. clus-
ter, flber, or matrix which may contain as-
bestos.

22. S/em'—Structures per cubic centimeter.

23, S/mm?-—-Structures per square milli-
meter.

24. TEM—Transmission electron micro-
scope.

B. Sampling

1. Sampling operations must be performed
by gqualified individuals completely inde.
pendent of the abatement contractor to
avoid possible conflict of interest {See Ref-
erences 1, 2, and 5 of Unit 1111} Special pre-
cautions should be taken to avoid contami-
nation of the sample. For example. materials
that have not been prescreened for their as-
bestos background content should not be
used: alse. sample handling procedures which
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do not take cross contamination possibilities
into account should not be used.

2. Material and supply checks for asbestos
contamination should be made on all critical
supplies. reagents. and procedures before
their use in a monitoring study.

3. Quality conirol and quality assurance
steps are needed to identify problem areas
and isolate the cause of the contamination
(see Reference § of Unic IIL.L). Control
checks shall be permanently recorded to doc-
ument the quality of the information pro.
duced. The sampling firm must have written
quality control procedures and documents
which verify compliance. Independent audits
by a qualified consultant or firm should be
performed once a year. All documentatton of
compliance should be retained indefinitely
to provide a guarantee of quality. A sum-
mary of Sample Data Quality Objectives is
shown in Table Il of Unit [L.B.

4. Sampling materials.

a. Sample for airborne asbestos following
an abatement action using commercially
available cassettes.

b. Use either a cowling or a filter-retaining
middle piece. Conductive material may re-
duce the potential for particulates to adhere
to the walls of the cowl.

¢. Cassettes must be verified as “clean’
prior to use in the field. [f packaged filters
are used for loading or preloaded cassettes
are purchased from the manufacturer or a
distributor, the manufacturer’'s name and lot
number should be entered on all fleld data
sheets provided to the laboratory. and are re-
quired to be listed on all reports from the
laboratory.

d. Assemble the cassettes in a clean facil-
ity {See definition of clean area under Unit
IILAY.

e. Reloading of used cassettes is not per-
mitted.

f. Use sample collection filters which are
either palycarbonate having a pore size of
less than or equal to 0.4 um or mixed cel-
lulose ester having a pore size of less than or
equal to 0.45 um.

g. Place these filters in series with a
backup filter with a pore size of 3.0 um (to
serve as a diffuser) and a support pad. See
the following Figure 1:
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FIGURE I--SAMPLING CASSETTE CONFIGURATION

jI[n'L'l' Plug |

Caseette Cup

Extension Cow!
or
Retainer Ring

< 0.4 um pore PC filter or
- < 0.45 um pore MCE filter

{ S um MCE Diffuser |

{ Support Pad I
i Cassene Base '

jj Outlet Plug l

h. When polyvcarbonate filcers are used. po- i. Seal the cossertes to prevent leakage
sition the highly reflective face such that  around the filter edges or between cassette
the incoming particulate (s received on this  part joints, A mechanical press inay be use-
surtace ful to achieve a reproducibie leak free seal.
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Shrink fic gel-bands may be used for this
purpose and are available from filter manu-
facturers and their authorized distributors.

J. Use wrinkle-free loaded cassettes in the
sampling operation.

5. Pump setup.

a. Calibrate the sampling pump over the
range of flow rates and loads anticipated for
the monitoring period with this flow meas-
uring device in series. Perform this calibra-
tion using guidance from EPA Method 2A
each time the unit is sent to the field (See
Reference 6 of Unit III.L.).

b. Configure the sampling system to pre-
clude pump vibratlons from being trans-
mitted to the cassette by using a sampling
stand separate from the pump station and
making connections with flexible tubing.

¢. Maintain continuous smooth flow condi-
tions by damping out any pump action fluc-
tuations if necessary.
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d. Check the sampling system for leaks
with the end cap still in place and the pump
operating before Initiating sample collec-
tion. Trace and stop the source of any flow
indicated by the flowmeter under these con-
ditions.

e. Select an appropriate flow rate equal to
or greater than I L/min or less than 10 L/min
for 25 mm cassettes. Larger filters may be
operated at proportionally higher flow rates.

f. Orient the cassette downward at approxi-
mately 45 degrees from the horizontal.

g. Maintain a log of all pertinent sampling
information. such as pump identification
number, calibration data, sarmple location,
date. sample identification number. flow
rates at the beginning. middle. and end. start
and stop times, and other useful information
or comments. Use of a sampling log form is
recommended, See the following Figure 2:
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FIGURE 2--SAMPLING LOG FCRM

Sample Pump Sarn Middle End Flow

Numger Locaton of Sample LD. Time Time Time Rate

Inspector: Date;

h. Initiate a chain of custody procedure at J. Continue sampling until at least the
the start of each sampling, if this is re- minimum volume is collected. as specified in
quested by the client. the following Table [:

i. Maintain a close check of all aspects of
the sampling operation on a regular basis.
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TABLE 1—-NUMEER OF 200 MESH EM GRID OPENINGS

(0.0057 MM

} THAT NEED TO BE ANALYZED TO

MAINTAIN SENSITIVITY OF 0.005 STRUCTURES/CC
BASED ON VOLUME AND EFFECTIVE FILTER AREA

Efective Filter Area Effectiva FiRer Area
385 sq mm 855 sq rmm
Vowme (iters) | # of'g'nu_sm [Volume (fers) [# of grid operngs
560 24 1,250 24
600 23 1,300 23
700 19 1,400 21
800 17 1,800 18
900 15 1.800 17
+,000 14 2,000 15
1.100 12 2,200 14
i 1,200 11 2,400 13
| 1,300 10 2,800 12
Recommended 1,400 10 2,800 1 {
Volume 1,800 N 3,000 10 }
Range 1,800 [ ] 3,200 9 Recommended
] 1,700 [ ] 3,400 9 Volume
] | 1,800 [ ] 3.600 8 Range
1,900 7 3,800 8 |
2,000 7 4,000 ] !
2.100 [} 4,200 7
2,200 L] 4.400 7
2,300 8 4,600 7
2,400 8 4.800 ]
2,500 5 5,000 ]
2.800 5 5,200 8
2.700 5 5.400 ]
2,800 5 5,600 5
2,900 5 5.800 -]
3,000 5 8.000 5
3,100 4 6.200 s
3,200 4 8,400 5
3,300 4 8,800 H
3,400 4 8,800 4
3,500 4 7.000 4
3,600 4 7.200 4
3,700 4 7.400 &
3,800 4 7,600 L]

Note minimum volumes required.
25 mm : 560 liters
37 mm ;1250 Wers

Fiker ciameter of 25 mm = effactive area of 385 sq mm
Filtar chametar of 37 mm « effective area of 855 sq mm

k. At the conclusion of sampling. turn the
cassette upward before stopping the flow to
minimize possible particle loss. [f the sam-
pling is resumed, restart the flow before re-
orienting the cassette downward. Note the
condition of the filter at the conclusion of
sampling,

I. Double check to see that all information
has been recorded on the data collection
forms and that the cassette is securely

closed and appropriately identified using a
waterproof label. Protect cassettes in indi-
vidual clean resealed polyethylene bags.
Bags are to be used for storing cassette caps
when they are removed for sampling pur-
poses, Caps and plugs should only be re-
moved or replaced using clean hands or clean
disposable plastic gloves,

m. Do not change containers if portions of
these filters are taken for ather purposes.
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6. Minimum sample number per site. A
minimum of 13 samples are to be collected
far each testing consisting of the following:

a. A minimum of five samples per abate-
ment area.

b. A minimum of five samples per ambient
area positioned at locations representative
of the air entering the abatement site.

c. Two field blanks are to be taken by re-
moving the cap for not more than 30 sec and
replacing it at the time of sampling before
sampling is initiated at the following places:

i. Near the entrance to each ambient area.

il. At one of the ambient sites.

(NOTE: Do not leave the blank open during
the sampling period.)

d. A sealed blank is to be carried with each
sample set. This representative cassette is
not to be opened in the field.

7. Abatement area sampling.

a. Conduct final clearance sampling only
after the primary containment barriers have
been removed: the abaternent area has been
thoroughly dried: and, it has passed visual
inspection tests by qualified personnel. (See
Reference | of Unit TIL.L )

b. Containment barriers over windows,
doors. and air passageways must rernain in
place until the TEM clearance sampling and
analysis is completed and results meet clear-
ance test criteria. The flnal plastic barrier
remains in place for the sampling period.

c. Select sampling sites in the abatement
area on a random basis to provide unbiased
and representative samples.

d. After the area has passed a thorough vis-
ual inspection. use aggressive sampling con-
ditions to dislodge any remaining dust.

{. Equipment used in aggressive sampling
such as a leaf blower and/or fan should be
properly cleaned and decontaminated before
use,

it. Air filtration units shall remain on dur-
ing the air menitoring period.

ili. Prior to air monitoring, floors. ceiling
and walls shall be swept with the exhaust of
a minimum one {l} horsepower leaf blower.

iv. Stationary fans are placed in locations
which will not interfere with air monitoring
equipment. Fan air is directed toward the
ceiling. One fan shall be used for each 10.000
frt of worksite.

v. Monitoring of an abatement work area
with high-volume pumps and the use of cir-
culating fans will require electrical power.
Electrical outlets in the abatement area
may be used if available. If no such outlets
are available. the equipment must be sup-
plied with electricity by the use of extension
cords and strip plug units. All electrical
power supply equipment of this type must be
approved Underwriter Laboratory equipment
that has not been modified. All wiring must
be grounded. Ground fault interrupters
should be used. Extreme care must be taken
to clean up any residual water and ensure
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that electrical equipment does not become
wet while operational.

vi. Low volume pumps may be carefully
wrapped in 6-mil polyethylene to insulate
the pump from the air. High volume pumps
cannot be sealed in this manner since the
heat of the motor may melt the plastic. The
pump exhausts should be keprt free.

vii. If recleaning is necessary. remaval of
this equipment from the work area must be
handled with care. It is not possible to com-
pletely decontaminate the pump mortor and
parts since these areas cannot be wetted. To
minimize any problems in this area. all
equipment such as fans and pumps should be
carefully wet wiped prior to removal from
the abatement area. Wrapping and sealing
low volume pumps in 6-mil polyethylene will
provide easier decontamination of this
equipment. Use of clean water and disposable
wipes shouid be available for this purpose.

e. Pump flow rate equal to or greater than
t L/min or less than 10 L/min may be used for
25 mm cassettes. The larger cassette diame-
ters may have comparably increased flow.

f. Sample a volume of air sufficient to en-
sure the minimum quantitation limits. (See
Table I of Unit [11.B.5.j.)

8. Ambient sampling.

a. Position amblent samplers at locations
representative of the air entering the abate-
ment site. [f makeup air entering the abate-
ment site is drawn from another area of the
building which is outside of the abatement
area, place the pumps in the building, pumps
should be placed out of doors located near
the building and away from any obstructions
that may influence wind pactterns. If con-
struction is in progress immediately outside
the enclosure. it may be necessary to select
another ambient site. Samples should be rep-
resentative of any air entering the work site.

b. Locate the ambient samplers at least 3
ft apart and protect them from adverse
weather conditions.

¢. Sample same volume of air as samples
taken inside the abarement site

C. Sample Shipment

I. Ship bulk samples in a separate con-
tainer from air samples. Bulk samples and
air sarnples delivered to the analytical lab-
oratory in the same container shall be re-
Jjecred.

2. Select a rigid shipping container and
pack the cassettes upright in a noncontami-
nating nonfibrous medium such as a bubble
pack. The use of resealable polyethylene
bags may help to prevent jostling of indi-
vidual cassettes.

3. Avoid using expanded polystyrene be-
cause of its static charge potential. Also
avoid using particle-based packaging mate-
rials because of possible contaminacion.

4 Include a shipping bill and a detailed
tisting of samples shipped. their descriptions
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and all identifying numbers or marks, sam-
pling data, shipper's name. and contact in-
formation. For each sarnple set, designate
which are the ambient samples. which are
the abatement area samples, which are the
field blanks, and which is the sealed blank if
sequential analysis is to be performed.

5. Hand-carry samples to the laboratory in
an upright position if possible; otherwise
choose that mode of transportation least
likely to jar the samples in transit.

6. Address the package to the laberatory
sample coordinator by name when known
and alert him or her of the package descrip-
tion, shipment mode, and anticipated arrival
as part of the chain of custedy and sample
tracking procedures. This will also help the
{aboratory schedule timely analysis for the
samples when they are received.

D. Quality Contro/Quality Assurance
Procedures (Data Quality Indicators)

Monitering the environment for airborne
asbestos requires the use of sensitive sam-
pling and analysis procedures. Because the
test Is sensitive, it may be influenced by a
variety of factors. These include che supplies
used in the sampling operation, the perform-
ance of the sampling, the preparation of the
grid from the fllter and the actual examina-
tion of this grid in the microscope. Each of
these unit operations must produce a prod-
uct of defined quality if the analytical result
is to be a reliable and meaningful test result.
Accordingly, a series of control checks and
reference standards is performed along with
the sample .analysis as indicators that the
materials used are adequate and che oper-
atlions are within acceptable limits. In this
way, the quality of the data is defined. and
the results are of known value. These checks
and tests also provide timely and specific
warning of any problems which might de-
velop within the sampling and analysis oper-
ations. A description of these quality con-
trol/quality assurance procedures is summa-
rized in the text below.

1. Prescreen the loaded cassette collection
filters to assure that they do not contain
concentrations of asbestos which may inter-
fere with the analysis of the sample. A filter
blank average of less than 18 s/mm? in an
area of 0.057 mm? (nominally 10 200-mesh grid
openings) and a maximum of 33 s/mm? for
that same area for any single preparation is
acceptable for this method.

2. Calibrate sampling pumps and their flow
indicators over the range of their intended
use with a recognized standard. Assemble the
sampling system with a representative fil-
ter—not the filter which will be used in sam-
pling—before and after the sampling oper-
acion.

3. Record all calibration information with
the data to be used on a standard sampling
form,
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4. Ensure that the samples are stored in a
secure and representative location.

5. Ensure that mechanical calibrations
from the pump will be minimized to prevent
transferral of vibration to the cassette.

6. Ensure that a continuous smooth flow of
negative pressure is delivered by the pump
by installing a damping chamber if nec-
essary.

7. Open a loaded cassette momentarily atc
one of the indoor sampling sites when sam-
pling is initlated. This sample will serve as
an indoor field blank.

8. Open a loaded cassette momentarily at
one of the outdoor sampling sites when sam-
pling is initiated. This sample will serve as
an ourdoor field blank.

9. Carry a sealed blank into the field with
each sample series. Do not open this cassette
in the field.

10. Perform a leak check of the sampling
system at each indoor and outdoor sampling
site by activating the pump with the closed
sampling cassette in line. Any flow indlcates
a leak which must be eliminated before initi-
ating the sampling operation.

11. Ensure that the sampier is turned up-
right before interrupting the pump flow.

12, Check that all samples are clearly la-
beled and that all pertinenct information has
been enclosed before transfer of the samples
to che laboratory.

E. Sample Receiving

1. Designate one individual as sample coor-
dinator at the laboratory. While that indi-
vidual! will normally be available to receive
samples, the ¢oordinator may train and su-
pervise others in receiving procedures for
those times when he/she is not available.

2. Adhere to the foilowing procedures to
ensure both the continued chain-of-custody
and the accountabilicy of all samples passing
through the laboratory:

a. Note the condition of the shipping pack-
age and data written on it upon receipt.

b. Retain all bills of lading or shipping
slips to document the shipper and delivery
time.

c. Examine the chain-of-custody seal. if
any. and the package for its integrity.

d. [f there has been a break in the seal or
substantive damage to the package. the sam-
ple coordinator shall immediately notify the
shipper and a responsible laboratory man-
ager before any action is taken to unpack
the shipment.

e. Packages with significant damage shall
be accepted only by the responsible labora-
tory manager after discussions with the cli-
ent.

3. Unwrap the shipment in a clean,
uncluctered facility. The sample coordinator
or his or her designee will record the con-
tents, including a description of each item
and all identifying numbers or marks. A
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Sample Receiving Form to document this in-
formation is attached for use when nec-
essary. (See the following Figure 3.)

FIGURE 3--SAMPLE RECEIVING FORM

Dacof packagedelivery ________ Package shipped from
Carrier Shipping bill retained

*Condition of package on receipt

*Condition of custody seal

Number of samples received Shipping manifest attached
Purchase OrderNo. ___  Project1D.

Corr
Sampling Sampled
_Medium  Yolume ~ Recciving
1 — —
2 _—_ —
3 — —
4 — —
5 —_— —
é _ —
7 _— —
3 —_— —
9 PR —
10 — —
H —_—
12 _ —
:I?Jse as many additional sheets as needed.) -
Comments
Date of acceptance into sample bank
Signarure of chain-of-custody recipient
Disposition of sampl
*Note: U the package has ined sub ial damage or the custody seal is broken, stop and contact the project

manager and the shipper,
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NOTE: The person breaking the chain-of-
custody seal and itemizing the contents as-
sumes responsibility for the shipment and
signs documents accordingly.

4. Assign a laboratory number and sched-
ule an analysis sequence.

5. Manage all chain-of-custody samples
within the laboratory such that their integ-
rity can be ensured and documented.

F. Sample Preparation

1. Personnel not affiliated with the Abate-
ment Contractor shall be used to prepare
samples and conduct TEM analysis. Wet-
wipe the exterior of the cassettes to mini-
mize contamination possibilities before tak-
ing them to the clean sample preparation fa-
cility.

2. Perform sample preparation in a well-
equipped clean facility.

NOTE: The clean area is required to have
the following minimum characteristics. The
area or hood must be capable of maintaining
a positive pressure with make-up air being
HEPA filtered. The cumulative analytical
blank concentration must average less than
18 s/mm? in an area of 0.057 s/mm? (nominally
10 200-mesh grid openings) with no more than
one single preparation to exceed 53 simm? for
that same area.

3. Preparation areas for air samples must
be separated from preparation areas for bulk
samples. Personnel must not prepare air
samples if they have previously been pre-
paring bulk samples without performing ap-
propriate personal hygiene procedures, i.e..
clothing change. showering, etc.

4. Preparation.. Direct preparation tech-
niques are required. The objective is to
produce an intact carbon film containing the
particulates from the filter surface which is
sufficiently clear for TEM analysis. Cur-
rently recommended direct preparation pro-
cedures for polycarbonate (PC) and mixed
cellulose ester {MCE) filters are described in
Unit [II.F.7. and 8. Sample preparation is a
subject requiring additional research. Vari-
ation on those steps which do not sub-
stantively change the procedure, which im-
prove {ilter clearing or which reduce con-
tamination problems in a laboratory are per-
mitted.

a. Use only TEM grids that have had grid
opening areas measured according to direc-
tions in Unit [I[.J.

b. Remove the inlet and outletr plugs prior
to opening the cassette to minimize any
pressure differentiai that may be present.

c. Examples of techniques used to prepare
polycarbonate filters are described in Unit
ILF7.

d. Examples of techniques used to prepare
mixed cellulose ester filters are described in
Unit IT1.F 8

e Prepare multiple grids for each sample.
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f. Store the three grids to be measured in
appropriately labeled grid holders or poly-
ethylene capsuies.

5. Equipment,

a. Clean area.

b. Tweezers. Fine-point tweezers for han-
dling of filters and TEM grids.

¢. Scalpel Holder and Curved No. 10 Sur-
gical Blades.

d. Microscope slides.

e. Double-coated adhesive tape.

f. Gummed page reinforcements.

£ Micro-pipet with disposal tips 10 to 100
uL variable volume.

h. Vacuum coating unit with facilities for
evaporation of carbon. Use of a liquid nitro-
gen cold trap above the diffusion pump will
minimize the possibility of contaminacion of
the filter surface by oil from the pumping
systemn. The vacuum-coating unit ¢an also be
used for deposition of a thin film of gold.

i. Carbon rod electrodes. Spectrochemically
pure carbon rods are required for use in the
vacuum evaporator for carbon coating of fil-
ters.

J. Carbon rod sharpener. This is used to
sharpen carbon rods to a neck. The use of
necked carbon rods (or equivalent) allows
the carbon to be applied to the filters with a
minimum of heating.

k. Low-temperature plasma asher. This is
used to etch the surface of collapsed mixed
cellulose ester (MCE} filters. The asher
should be supplied with oxygen, and should
be modifled as necessary to provide a throc-
tle or bleed valve to control the speed of the
vacuum to minimize disturbance of the fil-
rer. Some early models of ashers admit air
too rapidly. which may disturb particulates
on the surface of the filter during the etch-
ing step.

1. Class petri dishes, 10 cm in diameter, [ cm
high. For preventian of excessive evaporation
of solvent when these are in use. a good seal
must be provided between the base and the
lid. The seal can be improved by grinding the
base and lid together with an abrasive grind-
ing material.

m. Stainless steel mesh.

n. Lens tissue.

0. Copper 200-mesh TEM grids. 3 mm in di-
ameter, or equivalent.

p. Gold 200-mesh TEM grids. 3 mm in di-
ameter. or equivalent.

q. Condensation washer.

r. Carbon-coated. 200-mesh TEM grids. or
equivalent.

s. Analytical balance. 0.1 mg sensitivity.

t. Filter paper, 9 cm in diameter,

u. Oven or slide warmer. Must be capable
of maintaining a temperature of §3-70 *C.

v. Polvurethane foam. 6§ mm thickness.

w. Gold wire for evaporation.

6. Reagents.

a. Ceneral. A supply of ultra-clean. fiber-
free water must be available for washing of
all components used in the analysis. Water
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that has been distilled in glass or filtered or
deionized water is satisfactory for this pur-
pose. Reagents must be flber-free.

b. Polycarbonate preparation method—
chloroform.

¢. Mixed Cellulose Ester (MCE) preparation
method—acetone or the Burdette procedure
(Ref. 7 of Unit [IL.L).

7. TEM specimen preparation from poly-
carbonate filters.

a. Specimen preparation laboratory. It is
most important to ensure that contamina-
tion of TEM specimens by extraneous asbes-
tos fibers is minimized during preparation.

b. Cleaning of sample cassettes. Upon re-
ceipt at the analytical laboratory and before
they are taken into the clean facility or lam-
inar flow hood. the sample cassettes must be
cleaned of any contamination adhering to
the outside surfaces.

¢. Preparation of the carbon evaporator. If
the polycarbonate filter has already been
carbon.coated prior to receipt. the carbon
coating step will be omitted, unless the ana-
lyst believes the carbon film is too thin. If
there is a need to apply mare carbon, the fil-
ter will be treated in the same way as an
uncoated filter. Carbon coating must be per-
formed with a high-vacuum coating unit,
Units that are based on evaporation of car-
bon filaments in a vacuum generated only by
an oil rotary pump have not been evaluated
for this application, and must not be used.
The carbon reds should be sharpened by a
carbon rod sharpener to necks of about 4 mm
long and 1 mm in diameter. The rods are in-
stalled in the evaporator in such a manner
that the points are approximately 10 to 12
cm from the surface of a microscope slide
held in the rotating and tilting device.

d. Selection of filter area for carbon coat-
ing. Before preparation of the filters, a 75
mm x 3 mm microscope slide is washed and
dried. This slide is used to support strips of
filter during the carbon evaporation. Two
parallel strips of double-sided adhesive tape
are applied along the length of the slide.
Polycarbonate filters are easily stretched
during handling. and cutring of areas for fur-
ther preparation must be performed with
great care, The filter and the MCE backing
fileer are removed together from the cassette
and placed on a cleaned glass microscope
slide. The filter can be cut with a curved
scalpel blade by rocking the blade from the
peint placed in contact with the filter. The
process can be repeated to cut a strip ap-
proximately 3 mm wide across the diameter
of the filter. The strip of polycarbonate filter
is separated from the corresponding strip of
backing filter and carefully placed so that it
bridges the gap between the adhesive tape
strips on the microscope slide. The fiiter
strip can be held with fine-point tweezers
and supported underneach by the scalpel
blade during placement on the microscope
slide. The analyst can place several such
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strips on the same microscope slide. taking
care to rinse and wet-wipe the scalpel blade
and tweezers before handling a new sample.
The filter strips should be identified by etch-
ing the glass slide or marking the slide using
a marker insoluble in water and solvents.
After the filter strip has been cut from each
filter, the residual parts of the filter must be
returned to the cassette and held in position
by reassembly of the cassette. The cassette
will then be archived for a period of 30 days
or returned to the client upon request.

e. Carbon coating of filter strips. The glass
slide holding the filter strips is placed on the
rotation-tilting device. and the evaporator
chamber is evacuated. The evaporation must
be performed in very short bursts, separated
by some seconds to allow the electrodes to
cool. If evaporation is too rapid. the strips of
pelycarbonate filter will begin to curl, which
will lead to cross-linking of the surface ma-
terial and make it relatively insoluble in
chloroferm. An experienced analyst can
Judge the thickness of carbon film to be ap-
plied. and some test should be made first on
unused filters. If the film is too thin, large
particles will be lost from the TEM speci-
men, and there will be few complete and
undamaged grid openings on the specimen. If
the coating is too thick, the filter will tend
to curl when exposed to chloroform vapor
and the carbon film may not adhere to the
support mesh. Too thick a carbon film will
also lead to a TEM image that is lacking in
contrast, and the ability to obtain ED pat-
terns will be compromised. The carbon film
should be as thin as possible and remain in-
tact on most of the grid openings of the TEM
specimen intact.

f. Preparation of the Jaffe washer. The pre-
cise design of the Jaffe washer is not consid-
ered important, so any one of the published
designs may be used. A washer consisting of
a simple stainless steel bridge s rec-
ommended. Several pieces of lens tissue ap-
proximately 1.0 cm x 0.3 cm are placed on the
stainless steel bridge. and the washer is
filled with chloroform to a level where the
meniscus contacts the underside of the mesh,
which results in saturation of the lens tis-
sue See References 8 and 10 of Unit IIT.L.

g Placing of specimens into the Jaffe
washer. The TEM grids are first placed on a
piece of lens tissue so that individual grids
can be picked up with tweezers. Using a
curved scalpel blade, the analyst excises
three 3 mm square pieces of the carbon-coat-
ed polycarbonate filter from the filter strip.
The three squares are selected from the cen-
ter of the strip and from two peints between
the cuter periphery of the active surface and
the center. The piece of filter is placed an a
TEM specimen grid with the shiny side of
the TEM grid facing upwards. and the whole
assembly is placed boldly onto the saturated
lens tissue in the Jalfe washer. If carbon-
coated grids are used. the filter should be
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placed carbon-coated side down. The three
excised squares of fliters are placed on the
same piece of lens tissue. Any number of sep-
arate pieces of lens tissue may be placed in
the same Jaffe washer. The lid is then placed
on the Jaffe washer. and the system is al-
lowed to stand for several hours. preferably
overnight.

h. Condensation washing. It has been found
that many polycarbonace fllters will not dis-
solve completely in the Jaffe washer. even
after being exposed to chloroform for as lang
as 3 days. This problem becomes more seri-
ous if the surface of the filter was overheaced
during the carbon evaporation. The presence
of undissalved filter medium on the TEM
preparation leads to partial oc complete ob-
scuration of areas of the sample, and fibers
that may be present In these areas of the
specimen will be overlooked: this will lead to
a low result. Undissolved filter medium also
compromises the ability to cbtain ED pat-
terns. Before they are counted, TEM grids
must be examined critically to determine
whether they are adequately cleared of resid-
ual filter medium. [t has been found that
condensation washing of the grids after the
initial Jaffe washer treatment. with chloro-
form as the solvent. clears all residual filter
medium in a period of approximately [ hour.
In practice. the piece of lens tissue sup-
porting the specimen grids is transferred to
the cold finger of the condensarion washer.
and the washer is operated for about 1 hour.
If the specimens are cleared satisfactorily by
the Jaffe washer alone. the condensation
washer step may be unnecessary.

8. TEM specimen preparation from MCE
filcers.

a. This method of preparing TEM speci-
mens from MCE filters is similar to that
specified in NIOSH Method 7402, See Ref-
erences 7. 8, and 9 of Unit IILL.

b. Upon receipt at the analytical labora-
tory. the sample cassettes must be cleaned of
any contamination adhering to the outside
surfaces before entering the clean sample
preparation area.

c. Remove a section from any quadrant of
the sample and blank filters.

d. Place the section on a clean microscope
slide. Affix the filter section to the slide
with a gurnmed paged reinforcement or other
suitable means. Label the slide with a water
and solvent-proof marking pen.

e. Place the slide in a petri dish which con-
tains several paper filters soaked with 2 to 3
mlL acetone. Cover the dish. Wait 2 to 4 min-
utes for the sample filter to fuse and clear.

f. Plasma etching of the collapsed filter is
required.

i. The microscope slide to which the col-
lapsed filter pieces are attached is placed in
a plasma asher. Because plasma ashers vary
greatly in their performance. both from unit
to unit and between different positions in
the asher chamber. it is difficult to specify
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the conditions that should be used. This is
one area of the method that requires further
evaluation. Insufficient etching will result in
a failure 1o expose embedded filters, and too
much etching may result in loss of particu-
late from the surface. As an interim meas-
ure, it is recommended that the time for
ashing of a known weight of a collapsed fil-
ter be established and that the etching rate
be calculated in terms of micrometers per
second. The actual etching time used for a
particular asher and operating conditions
will then be set such that a 1-2 pm (10 per-
cent) layer of collapsed surface will be re-
moved.

ii. Place the slide containing the collapsed
filters into a low-temperature plasma asher,
and etch the filter.

* g Transfer the slide to a rotating stage in-
side the bell jar of a vacuum evaporator.
Evaporate a | mm x 5 mm section of graphite
rod onto the cleared filter. Remove the slide
to a clean, dry. covered petri dish.

h. Prepare a second petri dish as a Jaffe
washer with the wicking substrate prepared
from filter or lens paper placed on top of a §
mm thick disk of clean spongy polyurethane
foam. Cut a V-notch on the edge of the foam
and filter paper. Use the V-notch as a res-
ervoir for adding solvent. The wicking sub-
strate should be thin encugh to fit into the
petri dish without touching the lid.

i. Place carbon-coated TEM grids face up
on the filter or lens paper. Label the grids by
marking with a pencil on the filter paper or
by putting registration marks on the petri
dish lid and marking with a waterproof
marker on the dish lid. In a fume hood, fill
the dish with acetone until the wicking sub-
strate is saturated. The level of acetone
should be just high enough to saturate the
filter paper without creating puddles,

J. Remove about a quarter section of the
carbon-coated filter samples from the glass
slides using a surgical knife and tweezers.
Carefully place the section of the filter. car-
bon side down, on the appropriately labeled
grid in the acetone-saturated pecri dish.
When all filter sections have been trans-
ferred. slowly add more solvent to the wedge-
shaped trough to bring the acetone level up
to the highest possibie level without dis-
turbing the sample preparations. Cover the
petri dish. Elevate one side of the petri dish
bv placing a siide under it. This allows drops
of condensed solvent vapors to form near the
edge rather than in the center where they
would drip onto the grid preparation.

G. TEMN Method

1. Instrumentacion

a. Use an 80-120 kV TEM capable of per-
forming electron diffraction with a fluores-
cent screen inscribed with calibrated grada-
tions. [f the TEM is equipped with EDXA it
must either have a STEMN atcachment or be
capable of producing a spot less than 250 am
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in diameter at crossover. The microscope
shall be calibrated routinely {see Unit IIL.J.}
for magnification and camera constant.

b. While not required on every microscope
in the laboratory, the laboratory must have
either one microscope equipped with energy
dispersive X-ray analysis or access to an
equivalent system on a TEM in another lab-
oratory. This must be an Energy Dispersive
X-ray Detector mounted on TEM column and
associated hardware/software to collect,
save, and read out spectral information.
Calibration of Multi-Channel Analyzer shall
be checked regularly for Al at 1.48 KeV and
Cu at 8.04 KeV, as well as the manufacturer's
procedures.
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i. Standard replica grating may be used to
determine magnification f{e.g., 2160 lines/
mm)}.

il. Gold standard may be used to determine
camera constant.

c. Use a specimen holder with single tilt
and/or double tilt capabilities.

2. Procedure.

a. Start a new Count Sheet for each sample
to be analyzed. Record on count sheet: ana-
lyst’'s Initials and date; lab sample number;
client sample number microscope identifica-
tion: magnification for analysis: number of
predetermined grid openings to be analyzed,
and grid Identification. See the following
Figure 4:
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FIGURE 4--COUNT SHEET

Lab Sunple No. Filur Type Operalor
Ciient Sample No. Fitur Ares Dws
1 LD, Grid [.D. C
Magnification Grid Opaning (GO) Ares
Acc. Voluge No. GO :a be Analyzed
Sgucrure | Soucrurs Langty ED Observauon .
Go . AX
No. Typet < 3um 25um Chrvs. Amph. Nonash. _INeg D
On
o0 Strucrure | Soructums Length ED uru-um , £DAX
No. Topee < Sum zSum Chrvs. Amph. Nonusty.  [Neg (D
*B « Bundle NFD = No fTbery detocied
C = Clusue N = No diffraction obluned
F 2 Fiber
M s Mszu

b. Check that the microscope is properly
aligned and calibrated accoerding to the man-
ufacturer’s specificarions and instructions

¢ \Mlicroscope serrings: 80-120 X\ grid as
sessment  250-1000X. chen  13.000-20 Q0ON
screen magnification for analysis.

d. Approximateziyv one-half 0.3 of the pre-
determined sampie area to be anals zed shall
be performed on ore sample grid preparat:on
and the remairing hall on a second sampie
grid preparation

e Determine the suitabailics of the grid
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i. Individual grid openings with greater
than 5 percent openings (holes) or covered
with greater than 25 percent particulate
matter or cbviously having nonuniform load-
ing shall not be analyzed.

il. Examine the grid at low magnification
(<1000X) to determine its suitability for de-
tailed study at higher magnifications.

{il. Reject the grid if:

(1) Less than 30 percent of the grid open-
ings covered by the replica are intacrt.

(2) It is doubied or folded.

{(3) It is too dark because of incomplete dis-
solution of the filter.

iv. If the grid is rejected. load the next
sample grid.

v. If the grid is acceptable. continue on to
Step 6 if mapping is to be used; otherwise
proceed to Step 7.

f. Grid Map (Optional).

i. Set the TEM to the low magnification
mode. .

1i. Use flat edge or finder grids for map-
ping.

{ii. Index the grid openings (flelds} to be
counted by marking the acceptable fields for
ene-half (0.3) of the area needed for analysis
on each of the two grids to be analyzed.
These may be marked just before examining
each grid opening (field), if desired.

iv. Draw in any details which will allow
the grid to be properly oriented If it Is re-
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loaded inro the microscope and a particular
fleld is to be reliably identified.

g Scan the grid.

i. Select a field to start the examination.

ii. Choose the appropriate magnification
(13,000 to 20.000X screen magnification).

iil. Scan the grid as follows.

{1) At the selected magnification. make a
series of parallel traverses across the field.
On reaching the end of one traverse. move
the image one window and reverse the tra-
verse.

NOTE: A slight overlap should be used so as
not to miss any part of the grid opening
{field).

(2) Make parallel traverses until the entire
grid opening (field} has been scanned.

h. Identify each structure for appearance
and size,

1. Appearance and size: Any continuous
grouping of particles in which an asbestos
fiber within aspect ratio greater than or
equal to 51 and a length greater than or
equal to 0.5 pm is detected shall be recorded
on the count sheet. These will be designated
asbestos structures and will be classified as
fibers. bundles. clusters. or matrices. Record
as individual flbers any contiguous grouping
having 0, 1, or 2 definable intersections,
Groupings having more than 2 intersections
are ta be described as cluster or matrix. See
the following Figure 5:
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FIGURE 5--COUNTING GUIDELINES USED IN
DETERMINING ASBESTOS STRUCTURES

Count as 1 fiber; 1 Structure; no intersections.

Count as 2 fibers if space between fibers is greater than width of 1 fiber
diameter or number of intersecticns is equal to or less than 1.

— =

Count as 3 structures if space between fibers is greater than width of 1 fiber
diameter or if the nurber of intersections is equal to or less than 2.

Count bundles as 1 structure; 3 or more parallel fibrils less
than 1 fiber diameter separation.
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Count clusters as ! structure; fibers having greater than or equal to

3 intersections.

o= X

Count matrix as 1 structure,

Fiber protrusion
<5:1 Aspect Ratio

2 &

No fiber protusion

Fiber protrusion
<0.5 micraneter

=—— «<0.5 micrameter in length
- <5:1 Aspect Ratio

An intersection is a non-parallel touching or
crossing of fibers, with the projection having
an aspect ratio of 3.1 or greater. Combina-
tions such as a matrix and cluster, matrix
and bundle, or bundle and cluster are cat-
egorized by the dominant fiber quality—clus-
ter. bundle. and matrix, respectively. Sepa-
rate categories will be maintained for fibers
less than 5 um and for fibers greater than or
equal to 3 um in length. Not required. but
useful, may be to record the fiber length in
I pm intervals. (Identifyv each structure
morphologically and analyze it as it enters
the ‘window’".)

(1) Fiber. A structure having a minimum
length greater than 0.3 pm and an aspect
ratio {length to width) of 5:1 or greater and
substantially parallel sides. Note the appear-
ance of the end of the fiber, i.e.. whether it
is flat, rounded or dovetailed, no intersec-
tions.

{2) Bundle. A structure composed of 3 or
more fibers in a parallel arrangement with
each fiber closer than one fiber diameter.

{3) Cluster. A structure with fibers in a ran-
dom arrangement such that all fibers are
intermixed and no single fiber is isolated
from the group: groupings must have more
than 2 intersections.
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() Matrix. Fiber or fibers with one end free
and the ather end embedded in or hidden by
a particulate. The exposed fiber must meet
the fiber definition.

(5) NSD. Record NSD when no structures
are detected in the field.

(6) Tntersecrion. Non-parallel touching or
crossing of fibers. with the projection having
an aspect ratio 5:1 or greater.

{i. Structure Measurement.

(1) Recognize the structure that is to be
sized.

{2) Memorize its location in the “window"
relative to the sides. inscribed square and to
other particulates in the field so this exact
location can be found again when scanning is
resurmned.

(3) Measure the structure using the scale
on the screen.

(4) Record the length category and struc-
ture type classification on the count sheet
after the field number and fiber number.

(3) Return the fiber to its original location
in the window and scan the rest of the field
for other fibers: if the direction of travel is
not remembered, return to the right side of
the field and begin the traverse again.

1. Visual identification of Electron Diffrac-
tion (ED) patterns is required for each asbes.
tos structure counted which would cause the
analysis to exceed the 70 syfmm? concentra-
tion. (Generally this means the first four fi-
bers identified as asbestos must exhibit an
identifiable diffraction pattern for chrysotile
or amphibole.)

i. Center the structure, focus, and obtain
an ED pattern. (See Microscope Instruction
Manual for more detailed instructions.)

ii. From a visual examination of the ED
pattern, obtained with a short camera
length. classify the abserved structure as be-
longing to one of the following classifica-
tions: chrysotile, amphibole. or nonasbestos.

{I) Chrysotile: The chrysotile asbestos pat-
tern has characteristic streaks on the layer
lines other than the central line and some
streaking also on the central line. There will
be spots of normal sharpness on the central
layer line and on aiternate lines (2nd, d4th,
etc.). The repeat distance between layer lines
s 0.53 nm and the center doublet is at 0.73
nm. The pattern should display (002). (110),
(130) diffraction maxima; distances and ge-
ometry should match a chrysotile pattern
and be measured semiquantitatively

(2) Amphibole Group [includes grunerite
(amosite). crocidelite, anthophyllite. tremo-
lite. and actinolite]: Amphibole asbestos
fiber patterns show laver lines formed by
very closely spaced dots. and the repeat dis-
tance between layer lines is also about 0.33
nm. Streaking in layer lines is octasionally
present due to crvstal structure defects.

(3] Nonasbestos: Incomplete or unobtain-
able ED patterns. a nonasbestos EDXA, or a
nonasbestos morphology
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iii. The micrograph number of the recorded
diffraction patterns must be reported to the
client and maintained in the laboratory's
quality assurance records, The records must
also demonstrate that the identification of
the pattern has been verified by a qualified
Individual and that the operator who made
the identification is maintaining at least an
80 percent correct visual identification based
on his measured patterns. In the event that
examination of the pattern by the quaitified
individual indicates thar the pattern had
been misidentified visually, the client shal}
be contacted. If the pattern is a suspected
chrysotile, take a photograph of the diffrac-
tion pattern at ¢ degrees cilt. If the structure
Is suspected to be amphibole, the sample
may have to be tilted to obtain a simple geo-
metri¢ array of spots.

j. Energy Dispersive
(EDXA).

i. Required of all amphiboles which would
cause the analysis results to exceed the 70 s/
mm? concentration. (Generally speaking. the
first 4 amphiboles would require EDXA)

ii. Can be used alone to confirm chrysotile
after the 70 syfmm? concentration has been ex-
ceeded.

iii. Can be used alone to confirm all non-
asbestos.

iv. Compare spectrum proflles with profiles
obtained from asbestos standards. The clos-
est match identifies and categorizes the
structure.

v. If the EDXA is used for confirmation,
record the properly labeled spectrum on a
computer disk, or if a hard copy. file with
analysis data.

vi. If the number of fibers in the non-
asbestos class would cause the analysis to
exceed the 70 s/mm? concentration. their
identities must be confirmed by EDXA or
measurement of a zone axis diffraction pat-
tern to establish that the particles are non-
asbestos.

k. Stopping Rules.

i. If more than 50 asbestiform structures
are counted in a particular grid opening. the
analysis may be terminated.

il. After having counted 50 asbestiform
structures in a minimum of 4 grid openings,
the analysis may be terminated. The grid
opening in which the 30th fiber was counced
must be completed.

iii. For blank samples, the analysis is al-
ways continued until 10 grid openings have
been analyzed.

iv. In all other samples the analysis shall
be continued until an analytical sensitivity
of 0.005 s/cm? is reached.

1. Recording Rules. The ¢ount sheet should
contain the following information:

i. Field (grid opening}: List field number

ii. Record "NSD" if no structures are de-
tected,

iii. Structure information.

X-Ray Analysis
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(1) If fibers. bundles, clusters. and/or mat-
rices are found. list them in consecutive nu-
merical order, starting over with each field.

{2) Length. Record length category of as-
bestos fibers examined. Indicate if less than
5 um or greater than or equal to 5 um.

(3} Structure Type. Paositive identification
of asbestos fibers is required by the method.
At least one diffraction pattern of each fiber
type from every five samples must be re-
corded and compared with a standard diffrac-
tion pattern. For each asbestos Fflber re-
ported, both a morphological descriptor and
an identification descriptor shall be specified
on the count sheet.

(4) Fibers classified as chrysotile must be
identified by diffraction and/or X-ray anal-
ysis and recorded en the count sheet. X-ray
analysis alone can be used as sole identifica-
tion only after 70s/mm? have been exceeded
for a particular sample.

(5) Fibers classified as amphiboles must be
identified by X-ray analysis and electron dif-
fraction and recorded on the count sheet. (X-
ray analysis alone can be used as sole identi-
fication only after 70s/mm? have been exceed-
ed for a particular sample.}

(6} If a diffraction pattern was recorded on
film, the micrograph number must be indi-
cated on the count sheet.

(7) If an electron diffraction was attempted
and an appropriate spectra is not observed, N
should be recorded on the count sheet.

{8) If an X-.ray analysis is attermnpted but
not observed. N should be recorded on the
count sheet,

(9) If an X -ray analysis spectrum is stored,
the file and disk number must be recorded on
the count sheet,

m. Classification Rules,

i. Fiber. A structure having a minimum
length greater than or equal to 0.5 um and an
aspect ratio (lengch to width) of 5:1 or great-
er and substantially parallel sides. Note the
appearance of the end of the fiber, i.e..
whether it is flat. rounded or dovetailed.

il. Bundle. A structure composed of three
or more fibers in a parallel arrangement
with each fiber closer than ane fiber diame-
ter.

ili. Ciuster A structure with fibers in a
random arrangement such that all fibers are
intermixed and no single fiber is isolated
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from the group. Groupings must have more
than two intersections.

iv. Matrix. Fiber or fibers with one end free
and the other end embedded in or hidden by
a particulate. The exposed fiber must meet
the fiber definition.

v. NSD. Record NSD when no structures
are detected in the field.

n. After all necessary analyses of a particle
structure have been completed, return the
geniometer stage to 0 degrees, and return
the structure to its original locarion by re-
cail of the originaj location.

0. Continue scanning until all the struc-
tures are identifled, classified and sized in
the field.

p. Select additional fields (grid openings)
at low magnification: scan at a chosen mag-
nification (15.000 to 20.000X screen magnifica-
tion):; and analyze until the stopping rule be-
comes applicable.

q. Carefully record all data as they are
being collected. and check for accuracy.

r. After finishing with a grid, remove it
from the microscope. and replace it in the
appropriate grid hold. Sample grids must be
stored for a minimum of 1 year from the date
of the analysis; the sample cassette must be
retained for a minimum of 30 days by the
laboratory or returned at the client’s re-
quest.

H. Sample Analytical Sequence

1. Carry out visual inspection of work site
prior to air monitoring.

2. Collect a minimum of five air sampies
inside the work site and five samples outside
the work site. The indoer and outdoor sam-
ples shall be taken during the same time pe-
riod.

3. Analyrze the abatement area samples ac-
cording to this protocal. The analysis must
meet the 0.005 s‘cm? analytical sensitivity.

4. Remaining steps in the analytical se-
quence are contained in Unit [V. of this Ap-
pendix.

1. Reporting

The following information must be re-
ported to the client. See the following Table
I
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TABLE II--EXAMPLE LABORATORY LETTERHEAD

Laborawry | Cliemt FILTER MEDIA DATA Aralyied, | Sample
LD. 1.D. Type | Diwmeir. mm | Effective Areamm 4 Pore Size.um | Area, mm Volume. cc

INDIVIDUAL ANALYTICAL RESULTS

Laboralory Clieat # Asbestos Analytical CONCENTRATION
1.D. 1.D. Stuctures Sensitiviry, sce Structures/mnr Structures/cc

The analysis was carried out 10 the approved TEM method. This laboratory is in compliance with the quality
specified by the method.

Authonized Signarure
1. Concentration in structures per square 5. Volume of air samples (which was ini-
millimeter and structures per cubie centi- tially provided by client).
meter. 6. Average grid size opening.
2. Analytical sensitivity used for the anal- 7. Number of grids analyzed.

ysis.
3. Number of asbestos structures.
4. Area analyzed.

8. Copy of the count sheet must be included
with the report.
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9. Signature of laboratory official to indi-
cate that the laboratory met specifications
of the AHERA method.

10. Report form must contain official lab-
oratory identification (e.g.. letterhead).

11. Type of asbestos.

J. Calibracion Methodology

INOTE: Appropriate implementation of the
methoed requires a person knowledgeable in
electron diffraction and mineral identifica-
tion by ED and EDXA. Those inexperienced
laboratories wishing to develop capabilities
may acquire necessary knowledge through
analysis of appropriate standards and by fol-
lowing detailed methods as described in Ref-
erences 8 and 10 of Unic IT1.L.

l. Equipment Calibration. In this method,
calibration is required for the air-sampling
equipment and the transmission electron mi-
croscope (TEM).

a. TEM Magnification. The magnification at
the fluorescent screen of the TEM must be
calibrated at the grid opening magnification
(if used} and also at the magnification used
for fiber counting. This is performed with a
cross grating repiica. A logbook must be
maintained, and the dates of calibration de-
pend on the past history of the particular
microscope: no frequency s specified. After
any maintenance of the microscope that in-
volved adjustment of the power supplied to
the lenses or the high-voltage system or the
mechanical disassembly of the electron opri-
cal column apart from filament exchange,
the magnification must be recalibrated. Be-
fore the TEM callbration is performed. the
analyst must ensure that the cross grating
replica is placed at the same distance from
the objective lens as the specimens are. For
instruments that incorporate an eucentric
tilting specimen stage. all speciments and
the cross grating replica must be placed at
the eucentric position.

b. Determination of the TEM magnifica-
tion on the fluorescent screen.

i. Define a field of view on the fluorescent
screen either by markings or physical bound-
aries. The field of view must be measurable
or previously Ilnscribed with a scale or con-
centric circles (all scales should be mecric).

ii. Insert a diffraction grating replica (for
example a grating containing 2,160 lines/mm)
into the specimen hclder and place into the
microscope. Orient the replica so that the
grating lines fall perpendicular to the scale
on the TEM flucrescent screen. Ensure that
the goniometer stage tilt is 0 degrees.

iif. Adjust micrescope magnification to
10.000X or 20.000X. Measure the distance
{mm) between two widely separated lines on
the grating replica. Note the number of
spaces between the lines. Take care to meas-
ure between the same relative positions on
the lines (e.g.. between left edges of lines).

NOTE: The more spaces included in the
measurement. the more accurate the final
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calculation. On most microscopes, however,
the magnification is substantially constant
only within the central 8-10 cm diameter re-
gion of the fluorescent screen.

iv. Calculate the true magnification (M) on
the fluorescent screen:

M=XGY
where:
X=total distance (mm) between the des-
ignated grating lines:
Gacalibration constant of the grating replica

{lines/mm):

Y=snumber of grating replica spaces counted

along X.

c. Calibration of the EDXA System. Ini-
tially. the EDXA system must be calibrated
by using two reference elements to calibrate
the energy scale of the instrument. When
this has been completed in accordance with
the manufacturer’s instructions. calibration
in terms of the different types of asbestos
can proceed. The EDXA detectors vary In
both solid angle of detection and in window
thickness. Therefore, at a particular accel-
erating voltage in use on the TEM, the count
rate obtained from specific dimensions of
fiber will vary bath in absclute X-ray count
rate and in the relative X-ray peak heights
for different elements. Oniy a few minerals
are relevant for asbestos abatement work,
and in this procedure the calibration is spec-
ified in terms of a “fingerprint” technique.
The EDXA spectra must be recorded from in-
dividual fibers of the relevant minerals. and
identifications are made on the basis of
semiquantitative comparisons with these
reference spectra.

d. Calibration of Grid Openings.

. Measure 20 grid openings on each of 20
random 200-mesh copper grids by placing a
grid on a glass slide and examining it under
the PCM. Use a calibrated graticule to meas-
ure the average field diameter and use this
number to calculace the field area for an av-
erage grid opening. Grids are to be randomly
selected from batches up to 1.000.

NOTE: A grid opening is considered as one
field.

ii. The mean grid cpening area must be
measured for the type of specimen grids in
use. This can be accomplished on the TEM at
a properly calibrated low magnification or
on an optical microscope at a magnification
of approximately 400X by using an eyepiece
fitted with a scale that has been calibrated
against a stage micrometer. Optical micros-
copy utilizing manual or automated proce-
dures may be used providing instrument cali-
bration can be verified.

e. Determination of Camera Constant and
ED Pattern Analysis.

i. The camera length of the TEM in ED op-
erating mode must be calibrated before ED
patterns on unknown samples are observed.
This ¢can be achieved by using a carbon-coat-
ed grid on which a thin filim of gold has been
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sputtered or evaporated. A thin film of gold
is evaporated on the specimen TEM grid to
obtain zone-axis ED patterns superimposed
with a ring pattern from the polycrystalline
gold fiim.

ii. In practice. it is desirable to optimize
the thickness of the gold film so that only
one or two sharp rings are obtained on the
superimposed ED pattern. Thicker goid film
would normally give multiple gold rings, but
tr will tend to mask weaker diffraction spots
from the unknown flbrous particulates.
Since the unknown d-spacings of most inter-
est in asbestos analysis are those which lie
closest to the transmitted beam. multiple
gold rings are unnecessary on zone-axis ED
patterns. An average camera constant using
multiple gold rings can be determined. The
camera constant is one-half the diameter. D,
of the rings times the interplanar spacing, d.
of the ring being measured.

K. Quality Control/Quality Assurance
Procedures (Data Quality Indicators)

Monitoring the environment for airborne
asbestos requires the use of sensitive sam-
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pling and analysis procedures. Because the
test is sensitive, it may be influenced by a
variety of factors. These include the supplies
used in the sampling operation, the perform-
ance of the sampiing, the preparation of the
grid from the filter and the actual examina-
tion of this grid in the microscope. Each of
these unit operations must produce a prod-
uct of defined quality if the analytical resulc
is to be a reliable and meaningful test result.
Accordingly. a series of control checks and
reference standards is performed along with
the sample analysis as indicators that the
materials used are adequate and the oper-
ations are within acceptable limits. In this
way, the quality of the data is defined and
the results are of known value. These checks
and tests also provide timely and specific
warning of any problems which might de-
velop within the sampling and analysis oper-
ations. A description of these quality con-
trol/quality assurance procedures is surnma-
rized tn the following Table III:
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TABLE III--SUMMARY OF LABCRATCRY
NDATA QUALITY OBJECTIVES

. Conformance
Lo Operation OC Cherk. Frequercy
Sample receiving Review of receiving report Each sample 95% complee
Sample custody Review of chain-ofcustody recory Each sample 9¢% complete
Sample prep Supplics and reag: On recempu Mgt specs. of reject
Gnd opening size 20 openings/20 grids/lot 100%
of 1000 or ! opeming/sample
Specual clean area monilonng Aller cleaning of service Mezet specs or reclean
Laboratory Slank 1 per prep senes or 10% Mueet specs. or
reanalyie senes
Plasma sich blank 1 per 20 sampies 5%
Muluple preps (3 per sample)} Each ampie One with cover of 15
comples gnd sqs.
Sampie analysis Sysiem check Exh day Each day
Alignment check Each day Each day
Magnificauon calibradon with low and high Each month or after service 95%
sandards
ED ealibeation by goid standand Weckly 95%
EDS calibradion by copper line Daly 95%
P check Laboratory blank {; of cleanli Prep | per senes or 10% Meet specs or
read | per 25 samples reanalyze senes
Repli g (measure of p 1 per 100 samples. 1.5 z Poisson Sid, Dev
Duplicare analyss (measure of reproducibulity; 1 per 100 samples 2 2 Powsson Sid. Dev.
Known samples’of typical matenals Truning and for com- 0%
{working sandands) paNson with unknowns
Analysis of NBS 5RM 1876 and/or RM 8410 1 per analyst per year 1.5 x Poisson Sul. Dy
(measure of xcuracy and comparability)
Dau entry review (dau validation and measure Each sample 9%
of completeness)
Record and verily D elecoren diffracgion pacer 1 per § sampies 80% accurxcy
of saucwre
Calculations and Hand 3on of daia red 1 per 100 samples 85%
da@ reducon or inci d: L ion of hand-
cakculaed daca

1. When the samples arrive at the labora-
tory. check the samples and documentation
for completeness and requirements befare
initiating che analy sis.

2. Check all laboratory reagents and sup-
plies for acceptable asbestos background lev-
els.

3. Conduct all sample preparation in a
¢lean room environment monitored by lab-
oratory blanks and special testing afrer
cleaning or servicing the roomn

4. Prepare multiple grids of each sample.

5. Provide laboratory blanks with each
sample batch. Maintain a cumulative aver-
age of these results. If this average is greater
than 33 t/mm? per 10 200-mesh grid openings.
check the system for passible sources of con-
tamination.

6. Check for recovery of asbestos from cel-
lulose ester filters submitted to plasma
asher

1. Check for asbestos carryover in the plas-
ma asher by including a blank alongside the
positive control sample
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8. Perform a systems check on the trans-
mission electron microscope daily.

9. Make periodic performance checks of
magnification. electron diffraction and en-
ergy dispersive X-ray systems as set forth in
Table III of Unit [IL.K.

10. Ensure qualified operator performance
by evaluation of replicate counting, dupli-
cate analysis. and standard sample compari-
sons as set forth in Table III of Unit [II.K.

11. Validate all data entries.

12. Recalculate a percentage of all com-
putations and automatic data reduction
steps as specified in Table IIL.

13. Record an electron diffraction pattern

of one asbestos structure from every five
samples that contain asbestos. Verify the
identification of the pattern by measure-
ment or comparison of the pattern with pat-
terns collected from standards under the
same conditions.
The outline of quality control procedures
presented above Is viewed as the minimum
required to assure that quality data is pro-
duced for clearance testing of an asbestos
abated area. Additional information may be
gained by other control tests. Specifics on
those control procedures and options avail.
able for environmental testing can be ob-
tained by consulting References 6. 7. and 11
of Unit [ILL.

L. References

For additional background information on
this method the following references should
be consulted.

1. “Guidelines for Controlling Asbestos-
Containing Macerials in Buildings,”” EPA 560/
5-83-024, June 1985,

2. “"Measuring Airborne Asbestos Following
an Abatement Action,” USEP/Office of Pal-
lution Prevention and Toxics, EPA 600/4-85-
049, 1985,

3. Small. John and E. Steel. Asbestos
Standards: Marerials and Analytical Meth-
ods. N.B.S. Special Publication 619, 1982.

4. Campbell. W.J., R.L. Blake, L.L.. Brown,
E.E. Cather. and J.J. Sjoberg. Selected Sili-
cate Minerals and Their Asbestiform Vari-
eties. Information Circular 8751, U.S. Bureau
of Mines. 1977.

5. Quality Assurance Handbook for Air Pol-
lution Measurement System. Ambient Air
Metheds, EPA 600/4-77-027a, USEPA, Office of
Research and Development. 1977.

6. Method 2A: Direct Measurement of Gas
Volume Through Pipes and Small Ducts. 40
CFR Part 60 Appendix A.

7. Burdette. G.J. Health & Safety Exec.,
Research & Lab. Services Div., London.
“Proposed Analyrical Method for Determina-
tion of Asbestos in Air.”

8. Chatfield. E.J., Chatfieid Tech. Cons.
Led.. Clark. T.. PEI Assoc. "Standard Oper-
ating Procedure for Determination of Air-
borne Asbestos Fibers by Transmission Elec-
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tron Microscopy Using Polycarbonate Mem-
brane Filters.” WERL SOP 87-1, March 5.
1987,

9. NIOSH. Method 7402 for Asbestos Fibers,
Decemnber 11. 1986 Draft.

10. Yamate. G., S.C. Agarwall. R.D. Gib-
bons. IIT Research Institute. ~“Methodology
for the Measurement of Airborne Asbestos by
Electron Microscopy.” Draft report, USEPA
Contract 68-02-3266. July 1984

11. Guidance to the Preparation of Quality
Assurance Project Plans. USEPA, Office of
Poilution Prevention and Toxics. 1984

IV Mandarory Interpretation of Transmission
Electron Microscopy Results to Determine
Completion of Response Actions

A. Introduction

A response action is determined to be com-
pleted by TEM when the abatement area has
been cleaned and the airborne asbestos con-
centration inside the abatement area ls no
higher than concentrations at locations out-
side the abatement area. "Outside” means
outside the abatement area. but not nec-
essarily outside the building. EPA reasons
that an asbestos removal contractor cannot
be expected to clean an abatement area to an
airborne asbestos concentration that is
lower than the concentration of air entering
the abatement area from outdoors or from
other parts of the building. After the abate-
ment area has passed a thorough visual in-
spection, and before the outer containment
barrier is removed. a minimum of five air
samples inside the abatement area and a
minimum of five air samples outside the
abatement area must be collected. Hence,
the response action is decermined to be com-
pleted when the average airborne asbestos
concentration measured inside the abate-
ment area is not statistically different from
the average airborne asbestos concentration
measured outside the abatement area.

The inside and outside concentrations are
compared by the Z-test, a statistical test
that takes into account the variability in
the measurement process. A minimum of
five samples inside the abatement area and
five samples outside the abatement area are
required to control rhe false negative error
rate, i.e., the probability of declaring the re-
moval complete when, in fact. the air con-
centration inside the abatement area is sig-
nificantly higher than outside the abatement
area. Additional quality control is provided
by requiring three blanks (filters through
which no air has been drawn) to be analyzed
to check for unusually high filter contami-
nation that would distort the test resuits.

When volumes greater than or equal to
1,199 L for a 25 mm filter and 2.799 L for a 37
mm filter have been collected and the aver-
age number of asbestos structures on sam-
ples inside the abatement area is no greater
than 70 s/mm¢ of filter. the response action
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may be considered complete without com-
paring the inside samples to the outside sam-
ples. EPA is permitting this initial screening
test to save analysis costs in situations
where the airborne asbestos concentration is
sufficiently low so that it cannot be distin-
guished from the filter contamination/back-
ground level (fibers deposited on the filter
that are unrelated to the air being sampled).
The screening test cannot be used when vol-
umes of less than [,199 L for 25 mm filter or
2,799 L for a 37 mm filter are coilected be-
cause the ability to distinguish levels sig-
nificantly different from filter background is
reduced at low volumes.

The initial screening test is expressed in
structures per square millimeter of filter be-
cause filter background levels come from
sources other than the air being sampled and
cannot be meaningfully expressed as a con-
centration per cubi¢ centimeter of air. The
value of 70 ssmm? is based on the experience
of the panel of microscopists who consider
one structure in 10 grid openings {each grid
copening with an area of 0.0057 mm? to be
comparable with contamination/background
levels of biank filters. The decision is based.
in part, on Poisson statistics which indicate
that four structures must be counted on a
filter before the fiber count Is statistically
distinguishable from the count for one struc-
ture. As more information on the perform-
ance of the methed is collected. this ecri-
terion may be modified. Since different com-
binations of the number and size of grid
cpenings are permitted under the TEM pro-
tocol. the cricerion is expressed in structures
per square millimeter of filter to be con-
sistent across all combipations. Four struc-
tures per 10 grid openings corresponds to ap-
proximately 70 s/mm?2.

B. Sample Collection and Analysis

1. A minimum of 13 samples is required:
five samples collected inside the abatement
area, five samples collected outside the
abatement area, two field blanks, and one
sealed blank.

2. Sampling and TEM analysis must be
done according to either the mandatory or
nonmandatory protocols in Appendix A, At
least 0.057 mm? of filter must be examined on
blank filters.

C. Interpretation of Results

1. The response action shall be considered
complete if either:

a. Each sample collected inside the abate-
ment area consists of at least 1.199 L of air
for a 25 mm fllter. or 2,799 L of air for a 37
mm filter. and the arithmetic mean of their
asbestos structure concentrations per square
millimeter of filter is less than or equal to 70
s‘mmé; or

b. The three biank samples have an arith-
metic mean of the asbestos structure con-

40 CFR Ch. | (7-1-99 Edition)

centration on the blank filters that is lesst-
than or equal to 70 ssmm? and the average
airborne asbestos concentration measured
inside the abatement area is not statistically
higher than the average airborne asbestos
concentration measured outside the abate-
ment area as determined by the Z-test. The
Z-test is carried our by calculating

5. %Y
0.8(1/ﬂ| + '/‘o)'/2

where Y, is the average of the natural loga-
rithms of the inside samples and Yo is the
average of the natural logarithms of the out-
side samples, n, is the number of inside sam-
ples and ng is the number of cutside samples,
The response action is considered cornplete if
Z is less than or equal to 1.65.

NOTE: When no fibers are counted. the cal-
culated detection limit for that analysis is
inserted for the concentracton.

2. [f the abatement site does not satisfy ei-
ther (1) or (2) of this Section C, the site must
be recleaned and a new set of samples col-
lected.

D. Sequence for Analyzing Samples

It is possible to determine completion of
the response action without analyzing all
samples. Also. at any point in the process. a
decision may be made to terminate the anal-
ysis of existing samples, reclean the abate-
ment site, and collect a new set of samples.
The following sequence is outlined to mini-
mize the number of analyses needed to reach
a decision.

1. Analyze the inside samples.

2. If at lease 1.199 L of air for a 25 mm filter
or 2.799 L of air for a 37 mm filter is collected
for each inside sample and the arithmetic
mean concentration of structures per square
millimeter of filter is less than or equal to 70
s‘'mm?, the response action is complete and
no further analysis is needed.

3. If less than 1.199 L of air for a 25 mm fil-
ter or 2.79% L of air for a 37 mm filter is col-
lected for any of the inside samples, or the
arithmetic mean concentration of structures
per square millimeter of filter is greatert:
than 70 s‘fmm¢, analyze the three blanks.

4. If the arithmetic mean concentration of
structures per square millimeter on the
biank filters is greater than 70 s/mm?, termi-
nate the analysis. identify and correct the
source of blank contamination. and collect a
new set of samples.

3. If the arithmetic mean concentration of
structures per square millimeter on the
blank filters is less than or equal to 70 s/
mm?, analsce the ourside samples and per-
form the Z-test.
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6. If the Z-statistic is less than or equal to
1.63. the response action is complete. If the
Z-statistic is greater than L.85. reclean the
abatement site and collect a new set of sam-
ples.

[52 FR 41857, Oct. 30. 1987]

APPENDIX B TO SUBPART E—WORK
PRACTICES AND ENGINEERING CON-
TROLS FOR SMALL-SCALE, SHORT-
DURATION  OPERATIONS  MAINTE-
NANCE.AND REPAIR (O&M) ACTIVI-
TIES INVOLVING ACM

This appendix is not mandatory. in that
LEAs may choose to comply with all the re-
quirements of 40 CFR 763.121. Section
763.91(b) extends the protection provided by
EPA in its 40 CFR 763.121 for worker protec-
tion during asbestos abatement projects to
employees of local education agencies who
perform small-scale, short-duration oper-
ations. maintenance and repair (O&M) ac-
tivities involving asbestos-containing mate-
rials and are not covered by the OSHA asbes-
tos construction standard at 29 CFR 1926.38
or an asbestos worker protection standard
adopted by a State as part of a State plan
approved by OSHA under section 18 of the
Occupational Safety and Health Act. Em-
ployers wishing to be exempt from the re-
quirements of §763.121 (e)(8) and (N{(2)(1) may
instead comply with the provisions of this
appendix when performing small-scale,
short-duration O&M activities.

Definition of Small-Scale. Short-Duration
Activities

For the purposes of this appendix. small-
scale, short-duration maintenance activities
are tasks such as, but not limirted to:

I. Removal of asbestos-containing insula-
tion on pipes.

2. Remaoval of small quantities of asbestos-
containing insulation on beams or above
ceilings.

3. Replacement of an asbestos-containing
gasket on a valve.

i. Installation or removal of a small sec-
tion of drywall.

5. (installation of electrical conduits
through or proximate to asbestos-containing
materials.

Small-scale. short-duration maintenance
activities can be further defined, for the pur-
poses of this subpart. by the fellowing con-
siderations:

1. Removal of small quantities of asbestos-
containing materials (ACM) only If required
in the performance of another maintenance
activity not intended as asbestos abatement.

2. Removal of asbestos-containing thermal
system insulation not to exceed amounts
greater than those which can be contained in
a single glove bag.
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3. Minor repairs to damaged thermal sys-
tem insulation which do not require re-
moval.

1. Repairs to a piece of asbestos-containing
wallboard.

5. Repairs. involving encapsulation. enclo-
sure or removal. to small amounts of friable
asbestos-containing material only if required
in the performance of emergency or routine
maintenance activity and not intended sole-
ly as asbestos abatement. Such work may
not exceed amounts greater than those
which can be contained in a single prefab-
ricated minienclosure. Such an enclosure
shail conform spatiaily and geometrically to
the localized work area. in order to perform
its intended containment function.

OSHA concluded that the use of certain en-
gineering and work practice controls is capa-
ble of reducing employee exposures to asbes-
tos to levels below the final standard's ac-
tion level (0.1 ffcm?). (See 51 FR 22714, June
20, 1986.) Several controls and work prac-
tices, used either singly or in combination,
can be employed effectively to reduce asbes-
tos exposures during small maintenance and
renovation operations. These include:

1. Wer methods.

2. Removal methods.

1. Use of glove bags.

if, Remeoval of entire asbestos Insulated
pipes or structures.

iil, Use of minienclosures.

1. Enclosure of ashestos materials.

4. Maintenance programs.

This appendix describes these controls and
work practices in detail.

Preparacion of the Area Before Renovation
or Maintenance Activities

The first step in preparing to perform a
small-scale, short-duration asbestos renova-
tion or maintenance task. regardless of the
abatement merhod that will be used, is the
removal from the work area of all objects
that are movable to protect them from as-
bestos contamination. Objects that cannot
be removed must be covered completely with
§-mil-thick polvethylene plastic sheeting be-
fore the task begins. If objects have already
been contaminated. they should be thor-
oughly cleaned with a High Efficiency Par-
ticulate Air (HEPA) filtered vacuum or be
wet-wiped before they are removed from the
work area or completely encased in the plas-
tic,

Wer methods. Whenever feasible. and re-
gardless of the abatement methed to be used
(e.g.. removal. enclosure. use of glove bags).
wet methods must be used during small-
scale. short-duration maintenance and ren-
ovation activities that invalve disturbing as-
bestos-containing martertals. Handling asbes-
tos matecials wer is one of the most reliable
methods of ensuring that asbestos fibers do
not become airborne. and this practice
should therefore be used whenever feasible.
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Method 435

Determination of Asbestos Content of Serpentine Aggregate

1 PRINCIPLE AND APPLICABILITY

1.1  Principle.
Asbestos fibers may be released from serpentine rock formations and are determined by
microscopic techniques. The results are very sensitive to sampling procedures. The
analytical results are reported in percent asbestos fibers which is the percent number of
asbestos fibers contained in 400 randomly chosen particles of a bulk sample. Since the
homogeneity of the material is unknown, the uncertainty in the sampling cannot be
defined. The uncertainty of the analytical technique is two percent if twenty asbestos
fibers are counted in a sample of 400 particles. The derivation of this uncertainty value is
explained in Section 7.4.

1.2  Applicability.

This method is applicable to determining asbestos content of serpentine aggregate in
.;t;sragc piles, on conveyor belts, and on surfaces such as roads, shoulders, and parking
2 DEFINITIONS
2.1  Bulk Sample
A sample of bulk material.
2.2 Grab Sample
A sample taken from a volume of material.
2.3  Composite Sample
A mixture or blend of material from more than one grab sample.
24  Serpentine

Serpentinite, serpentine rock or serpentine material.
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2.5 Executive Officer

The term Executive Officer as used in this method shall mean the Executive Officer of
the Air Resources Board (ARB) or Air Pollution Control Officer/Executive Officer of a
local air pollution control distric/air quality management district.

3 APPLICABLE SOURCES

This method can be used to obtain bulk material samples from three types of sources:
1. Serpentine aggregate storage piles,

2. Serpentine aggregate conveyor belts

3. Serpentine aggregate covered surfaces,

4 SAMPLING APPARATUS

4.1  Serpentine Aggregate Storage Piles.

Tube insertion often provides the simplest method of aggregate material investigation and
sampling. Insertion tubes shall be adequate to provide a relatively rapid continuous
penetration force.

4.1.1 Thin-walled tubes should be manufactured as shown in Figure 1. The tube should
have an outside diameter between 2 to 5 inches and be made of metal or plastic
having adequate strength for penetration into aggregate piles. These tubes shall be
clean and free of surface irregularities including projecting weld scams. Further
information on these tubes can be found in Table | and ASTM D 1587-83, which is

incorporated herein by reference,

4.1.2 The insertion tube can be made out of commercially available two inch PVC Schedule
40 pipe. Further information on the tube can be found in Table 2.

413 A round point shovel may be used.

42  Serpentine Aggregate Conveyor Belts.

4.2.1 Sampling of aggregate off a conveyor belt requires a hand trowel, a small brush, and a
dust pan.

422 Two templates as shown in Figure 2 are needed to isolate material on the conveyor
belt.

423 An automated belt sampler may be used.
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43  Serpentine Aggregate Covered Surfaces.

A shovel, a hand or machine-operated auger or other suitable equipment can be used to
collect samples of aggregate materials on covered surfaces.

~

43.1 Hand-Cperated Augers.

4.3.1.1 Helical Augers-Small lightweight augers such as spiral-type augers and ship-type
augers may be used. A description of these augers can be found in ASTM
D1452-80, which is incorporated herein by reference.

4312 Orchard barrel and open spiral-type tubular augers may be used to collect samples.
These augers range in size from 1.5 through 8 inches, and have the common
characteristic of appearing essentially tubular when viewed from the digging end.
Further description of these auger types can be found in ASTM D1452-80.

43.13 Clam Shell or Iwan-Type post-hole augers may be used to collect samples from
surfaces generally 2 through 8 inches in diameter and have a common mean of
blocking the escape of soil from the auger. Further description of these augers can
be found in ASTM D1452-80.

432 Machine-Operated Augers
Machine-Operated Augers such as helical augers and stinger augers may be used.

These augers are normally operated by heavy-duty, high-torque machines, designed
for heavy construction work. Further description of these augers can be found in

ASTM D1452-80.

433 A round point shovel can also be used to obtain a sample of aggregate covered surface
material.

5 SAMPLING

The sampling procedure has been developed to provide an unbiased collection of bulk
samples. A sampling plan, including a description of how the grab samples will be randomly
collected and the number of samples to be collected, shall be developed. Prior to conducting
any sampling the sampling plan shall be submitted to the Executive Officer for approval, if
the sampling is conducted for determining compliance with a rule or regulation. The amount
of composite 200 mesh material, as described below, shall be sufficient to provide sample to
the source or Executive Officer, if requested, and a sample to be archived for future use.

A single test as described below shall cover:
a) 1000 tons of aggregate for piles and conveyor belts, or

b) one acre aggregate covered surface, or
¢) one mile of aggregate covered road, or

C-42



51

52

d) two acres or two miles of dual aggregate coverad shoulders.

Exposure to airbomne asbestos fibers is a health hazard. Asbestos has been listed by the
Govermor as causing cancer and identified by the Air Resources Board as a toxic air
contaminant. Serpentine aggregate may contain asbestos. Bulk samples collected can
contain friable asbestos fibers and may release fibers during sampling, handling or crushing
steps. Adequate safety precautions should be followed to minimize the inhalation of asbestos
fibers. Crushing should be carried out in a ventilated hood with continuous airflow (negative
pressure) exhausting through an HEPA filter. Handling of samples without these precautions
may result in the inhalation of airborne asbestos fibers.

Serpentine Aggregate Storage Piles.

Serpentine aggregate storage piles typically have a conical or a triangular prism shape.
The aggregate is introduced at the top of the pile and is allowed to flow over the side.
This action, called sloughing, causes a size segregation to occur with the finer material
deposited towards the top of the pile.

The locations where grab samples will be taken are randomly chosen over the surface of
the pile. The method of randomly choosing the sampling locations is left up to sampling
personnel but must follow the procedures specified in the sampling persoanel plan. For
1000 tons of product, a grab sample shall be taken at a minimum of three randomly
chosen sampling locations. A minimum of three grab samples shall be taken even if the
product pile contains less than 1000 toas of material. The slough is raked or shoveled
away from the sampling location. A sampling apparatus is inserted one foot into the pile
and the material is removed and is placed in an appropriate sized sampling container.
Some of the possible sampling apparatus is discussed in Section 4.1. Each of the grab
samples shall be placed in the same sample container. This composited sample shall be
crushed to produce a material with a nominal size of less than threc-eighths of an inch.
Before crushing, the sample must be adequately dried. ASTM Method C-702-80, which
is incorporated herein by reference, shall be used to reduce the size of the crushed grab
sample to a one pint aliquot. The one pint aliquot shall be further crushed using a Braun
mill or equivalent to produce a material of which the majority shall be less than 200 Tyler
mesh. An aliquot of the 200 mesh material shall be put into a labeled sealed container.
The label shall contain all the information described in Section 6 (except item 4).

Serpentine Aggregate Conveyor Belts.

Serpentine aggregate is transported from the rock crushing plant to a product stacking belt
and finally to a storage pile or to a waiting truck for delivery to a buyer.

The grab samples shall be taken from the product stacking belt or if this is not possible
then at the first transfer point before the stockpile. The grab samples shall be collected by
stopping the belt a minimum of three times or using an automated sampler. The method
of randomly choosing the sampling locations and intervals is left up to sampling
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personnel but must follow the procedure specified in the sampling plan. For 1000 tons of
product, a grab sample is taken at a minimum of three randomly selected intervals. A
minimum of three samples shall be taken even if the generated product is less than 1000
tons. Each time the belt is stopped to take a grab sample, templates, as shown in Figure
2, are placed a minimum of six inches apart to isolate the material on the belt. The
material within the templates is removed with a small shovel or with a brush and a dust
pan for the finer material and is placed in an appropriate sized sampling container. This
composited sample shall be crushed to produce a material with a nominal size of less than
three-eighths of an inch. Before crushing, the sample must be adequately dried. ASTM
Method C-702-80, which is incorporated herein by reference, shall be used to reduce the
size of the crushed grab sample to a one pint aliquot. The one pint aliquot shall be further
crushed using a Bruan mill or equivalent to produce a material which the majority of
which shall be less than 200 Tyler mesh. An aliquot of the 200 mesh material shall be
put into a labeled sealed container. The label must contain all the information listed in
Section 6 (except item 4).

Serpentine Aggregate Covered Surfaces.
Serpentine Aggregate Covered Roads

A serpentine aggregate-covered road shall be characterized by taking grab samples
from a minimum of three randomly chosen locations per mile of road. The method of
randomly choosing the sampling locations is left up to sampling personne! but must
follow the procedures specified in the sampling plan. A minimum of three samples
shall be taken even if the road is less than one mile long. Section 4.3 describes some
of the possible sampling apparatus used to collect the grab samples. Grab samples
shall not contain underlying soils. Each of the grab samples shall be placed in the
same sample container. This composited sample shall be crushed to produce a
material with a nominal size of less than three-eighths of an inch. Before crushing,
the sample must be adequately dried. ASTM Method C-702-80, which is
incorporated herein by reference, shall be used to reduce the size of the crushed grab
sample to a ane pint aliquot. The one pint aliquot shall be further crushed using a
Bruan mill or equivalent to produce a material which the majority of which shall be
less than 200 Tyler mesh. An aliquot of the 200 mesh material shall be put into a
labeled sealed container. The label must contain all the information listed in

Section § (except item 4).

Serpentine Aggregate Covered Areas

A serpentine aggregate-covered play yard or parking lot shall be characterized by
taking grab samples from a minimum of three randomly chosen locations per acre.
The method of randomly choosing the sampling locations is teft up to sampling
personne! but must follow the procedures specified in the sampling plan. A minimum
of three samples shall be taken even if the road is less than cne mile long. Section 4.3
describes some of the possible sampling apparatus used to collect the grab samples.
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Grab samples shall not contain underlying soils. Each of the grab samples shall be
placed in the same sample container. This composited sample shall be crushed to
produce a material with a nominal size of less than three-eighths of an inch. Before
crushing, the sample must be adequately dried. ASTM Method C-702-80, which is
incorporated herein by reference, shall be used to reduce the size of the crushed grab
sample to a one pint aliquot. The one pint aliquot shall be further crushed using a
Bruan mill or equivalent to produce a material which the majority of which shall be
less than 200 Tyler mesh. An aliquot of the 200 mesh material shall be put into a
labeled sealed container. The label must contain all the information listed in
Section § (except item 4),

Serpentine Aggregate Covered Road Shoulders

The sampling procedure specified in Section 5.3.1 or 5.3.2 shall be used for road
shoulders covered with serpentine aggregate. The only difference is that a minimum
of three grab samples shall be taken over a length of two miles of shoulder or over an
area of two acres of shoulder surface. The word shoulder is meant to imply shoulders
on both sides of the road. For serpentine aggregated covered shoulders, the sampling
plan specified in Section 5 shall indicate whether the samples are collected on a two
mile or two acre basis.

6 SAMPLING LOG

A sample log must be kept showing:

1) A unique sample number.

2) Facility name.

3) Facility address or location where sample is taken.

4) A rough sketch, video tape, or photograph of the specific sampling locations.
5) Date and time of sampling.

6) Name of person performing sampling.

7 ANALYTICAL PROCEDURES

7.1

Principle and Applicability.

Samples of serpentine aggregate taken for asbestos identification are first examined for
homogeneity and preliminary fiber identification at low magnification. Positive
identification of suspect fibers is made by analysis of subsamples with the polarized light
microscope.

The principles of optical mineralogy are well established.>® A light microscope equipped
with two polarizing filters coupled with dispersion staining is used to observe specific
optical characteristics of a sample. The use of plane polarized light allows the
determination of refractive indices along specific crystallographic axes. Morphology and
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7.2

7.3

7.4

7.5

7.5.1

color are also observed. A retardation plate is placed in the polarized light path for
determination of the sign of elongation using orthoscopic illumination. Orientation of the
two filters such that their vibration planes are perpendicular (cross polars) allows
observation of the birefringence and extinction characteristics of anisotropic particles.

Quantitative analysis involves the use of point counting. Point counting is a standard
technique in petrography for determining the relative areas occupied by separate minerals
in thin sections of rock. Background information on the use of point counting® and the
interpretation of point count data* is available.

This method is applicable to alt bulk samples of serpentine aggregate submitted for
identification and quantification of asbestos components.

Range.
The analytical method may be used for analysis of samples containing from 0 to 100

percent asbestos. The upper detection limit is 100 percent. The lower detection limit is
0.25 percent.

Interferences.

Fibrous organic and inorganic constituents of bulk samples may interfere with the
identification and quantitation of the asbestos content. Fine particles of other materials
may also adhere to fibers to an extent sufficient to cause confusion in the identification.

Analytical Uncertainty.

The uncertainty method is two percent if twenty asbestos fibers are counted in a sample
of 400 particles. The uncertainty of the analytical method may be assessed by a 95%
confidence interval for the true percentage of asbestos fibers in the rock. The number of
asbestos fibers in the sample is assumed to have a binomial distribution. If twenty
asbestos fibers are found in a sample of 400 particles, a one-sided confidence interval for
the true percentage has an upper bound of seven percent or an analytical uncertainty of
two percent.!! The confidence interval used here is an "exact” interval computed directly
from the binomial distribution.

Apparatus.

Microscope. A low-power binocular microscope, preferable stereoscopic, is used to
examine the bulk sample as received.

* Microscope: binocular, 10-45X
* Light Source: incandescent, fluorescent, halogen or fiber optic

* Forceps, Dissecting Needles, and Probes
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* Glassine Paper, Clean Glass Plate, or Petri dish

* Compound Microscope requirements: A polarized light microscope complete
with polarizer, analyzer, port for wave retardation plate, 360° graduated rotating
stage, substage condenser, lamp, and lamp iris

* Polarized Light Microscope: described above

* Objective Lenses: 10X

* Dispersion Staining Objective Lens: 10X

*  Qcular Lens: 10X

* Eyepiece Reticule: 25 point or 100 point Chalkley Point Array or cross-hair

* Compensator Plate: 550 millimicron retardation

*  First Order Red [ Compensator: 530 namometers

Reagents.

Refractive Index Liquids: 1.490 - 1.570, 1.590 - 1.720 in increments of 0.002 or 0.004.

Refractive Index Liquids for Dispersion Staining: High-dispersion series, 1.550, 1.605,
1.630 (optical).

UICC Asbestos Reference Sample Set: Available from UICC MRC Pneumoconiosis
Unit, Lisndough Hospital Penarth, Glamorgan CF6 1xw, UK and commercial
distributors.

Tremolite-asbestos: Available from J. T. Baker.
Actinolite-asbestos: Available from J. T. Baker.

Chrysotile, Amosite, and Crocidolite is available from the National Institute of Standards
and Technology.

Anthrophyllite, Tremolite, Actinolite will be available from the National Institute of
Standards and Technology during the first quarter of 1950.

C-47



8

8.1

8.2

PROCEDURES

Exposure to airborne asbestos fibers is a health hazard. Bulk samples submitted for analysis
are usually friable and may release fibers during handling or matrix reduction steps. All
samples and stide preparations should be carried out in a ventilated hood or glove box with
continuous airflow (negative pressure) exhausting through an HEPA filter. Handling of
samples without these precautions may result in exposure of the analyst and contamination of
sampies by airborne fibers.

Sample Preparation.

An aliquot of bulk material is removed from the one pint sample container. The aliquot is
spread out on a glass slide. A drop of staining solution with appropriate refractive index
is added to the aliquot. A cover slide is placed on top of the sample slide.

The first preparation should use the refractive index solution for Chrysotile. If during the
identification phase other asbestiforms are suspected to be present in the sample, due to
their morphology, then additional analyses shall be performed with the appropriate
solutions. Report the percentages of each asbestiform and combine percentages to
determine total asbestos concentrations.

Fiber Identification.

Positive identification of asbestos requires the determination of the following optical
properties:

Morphology (3 to 1 minimum aspect ratio)
Color and plechroism

Refractive indices

Birefringence

Extinction characteristics

Sign of elongation

Table 3 lists the above properties for commercial asbestos fibers. Natural variations in
the conditions under which deposits of asbestiform minerals are formed will occasionally
produce exceptions to the published values and differences from the UICC standards.

The sign of elongation is determined by use of the compensator plate and crossed polars.
Refractive indices may be determined by the Becke line test. Becke line test or dispersion
staining shall be used to identify asbestos fibers. Central stop dispersion staining colors
are presented in Table 4. Available high-dispersion (HD) liquids should be used.
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3.3

Quantification of Asbestos Content.

Asbestos quantification is performed by a point-counting procedure. An ocular reticle
(point array) or cross-hair is used to visually superimpose points on the microscope field
of view. The point counting rules are as follows:

L.

2.

6.

Record the number of points positioned directly above each particle or fiber.
Record only one point if two points are positioned over same particle or fiber.
Record the number of points positioned on the edge of a particle or fiber.

If an asbestos fiber and a matrix particle overlap so that a point is superimposed on
their visual intersection, a point is scored for both categories.

If a test point lies over an ambiguous structure, no particle or fiber is recorded.
Examples of "ambiguous” structures are:

a) fibers whose dispersion colors are difficult to see
b) structures too small to categorize.

A fiber mat or bundle is counted as one fiber.

For the purpose of the method, "asbestos fibers” are defined as mineral fibers having an
aspect ratio greater than 3:1 and being positively identified as one of the minerals in
Table 3.

A total of 400 points superimposed on either asbestos fibers or nonasbestos matrix
material must be counted over at least eight different preparations of representative
subsamples. Take eight forceps samples and mount each separately with the appropriate
refractive index liquid. The preparation should not be heavily loaded. The sample should
be uniformly dispersed to avoid overlapping particles and allow 25 - 50 percent empty
area within the fields of view. Count 50 nonempty points on each preparation, using
either

a reticle with 100 points (Chalkley Point Array) and counting 25 points in at least two
randomly selected fields.

ar

a reticle with 25 points (Chalkley Point Array) and counting at least two randomly
selected ficlds.
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or
a reticle with a standard cross-hair and counting at least 50 randomly selected fields.

For samples with mixtures of isotropic and anisotropic materials present, viewing the
sample with slightly uncrossed polars or the addition of the compensator plate to the
polarized light path will allow simultaneous discrimination of both particle types.
Quantitation should be performed at 100X. Confirmation of the quantitation result by a
second analyst on 10 percent of the analyzed samples should be used as standard quality
control procedure. All optical properties in Section 8.2 shall be determined to positively
identify asbestos.

EXCEPTION I

If the sample is suspected of containing no asbestos a visual technique can be used to
report that the sample does not contain asbestos. The rules are as follows:

1. Prepare three slides as described in Section 8.3.
2. View 10 fields per preparation. Identify all fibers.

3. [fall fibers are nonasbestos, report no asbestos were found and that visual technique
was used.

4. If one fiber is determined to be asbestos, discontinue the visual method and perform
the point counting technique as described above.

EXCEPTION II

If the sample is suspected to have an asbestos content in excess of ten percent, 2 visual
technique can be used to report that the sample contains greater than ten percent asbestos.
The standard operating procedure of the visual technigue allowed in the National Institute
of Standards and Technology's National Voluntary Laboratory Accreditation Program,
Bulk Asbestos Handbook, National Institute of Standards and Technology publication
number NISTIR 88-3879 dated October 1988, which is incorporated herein by reference,
shall be followed.
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9 CALCULATIONS

The percent asbestos is calculated as follows:

% asbestos = [ E) 100%
n
Where:
a = number of asbestos counts
n = number of nonempty points counted (400)
ffa = 0, report "No asbestos detected.”
Ifa > 0, report the calculated value to the nearest 0.25%

If "no asbestos detected: is reported by the point counting technique, the analyst may report
the observation of asbestos fibers in the non-counted portions of the sample.

10 ALTERNATIVE METHODS

10.1

10.2

Alternative Sampling Methods.

Alternative sampling methods may be used as long as they are substantially equivalent to
the sampling methods discussed in Section 5 and approved by the Executive Officer of
the Air Resources Board. The ARB Executive Offcier may require the submittal of test
data or otehr information to demonstrate equivalency.

Analytical Methods.

An aiternative analytical method may be used as longas it produces results substantially
equivalent to the results produced by the point counting method and approved by the
Executive Officer of the Air Resources Board. The ARB Executive Officer may require
the submittal of test data or other information to demonstrate equivalency. :
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Figure 1

Thin Wall Tube for Sampling

Lasgts a0 Spacified, I Mathad
B ¥
e
' — CGonge 55 Spectfied ..
—_— -
P D\ pa
i
.
Note 1 Minimum of two mounting holes on opposite sides for 2 to 3 inch diameter sampler.
Note 2 Minimum of four mounting holes spaced at 90° for samplers 4 inch diameter and larger.
Note 3 Tube held with hardened screws.
Note 4 Two inch outside-diameter tubes are specified with an 18-guage wall thickness to comply with

area ratio criteria accepted for "undisturbed samples.” Users are advised that such tubing is
difficult to locate and can be extremely expensive in small quantities. Sixtcen-guage tubes are
generally readily available.
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Table

Suitable Thin Walled Steel Sample Tube®

OUTSIDE DIAMETER:
iches 2 3 5
millimeters 50.83 76.2 ) 127
WALL THICKNESS:
Bwg 18 16 11
inches 0.049 0.065 0.120
millimeters 1.24 1.65 3.05
TUBE LENGTH:
inches 36 36 54
meters 0.91 0.91 1.45
CLEARNACE RATIO, % 1 1 1
A

The three diameters recommended in Table | are indicated for purposes of standardization, and are
not intended to indicate that sampling tubes of intermediate or larger diameters are not acceptable.
Lengths of tubes shown are illustrative. Proper lengths to be determined as suited to field
conditions.

C-54



Table 2

Dimensional Tolerances for Thin Walled Tubes

Nominal Tube Diameters from Table 1* Toelrances, inches

Size Outside Diameter 2 3 4
Qutside Diameter +0,007 +0.010 : +0.015

-0.000 -0.000 -0.000
Inside Diameter +),000 +0.000 +0.000

-0.007 -0.010 -0.015

Wall Thickness +0.007 +0.010 +0.015
Ovality 0.015 0.020 0.030
Straightness 0.030/8t 0.030/ft 0.030/ft
A Intermediate or larger diameters should be proportional. Tolerances shown are essentially standard

commercial manufacturing tolerances for seamless steel mechanical tubing. Specify oaly two of
the first three toelrances; 0. D. and 1. D. or O. D. and Wall, or I. D. and Wall.
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Figure 2

| . Typical Template to Drag -

Sample Off Belt
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Appendix D
Summary of Monitoring Resulits

1. Asbestos Background Monitoring

The ARB staff conducted asbestos background monitoring at 31 sites in
El Dorado, Placer, and Nevada counties. In general, the results of the background air
monitoring studies indicated that the public was exposed low levels of asbestos. This
was the case at 28 of the 31 background monitoring sites. At the 28 sites, a total of
277 samples were taken; however, only 64 samples had positive results for asbestos.
The background asbestos levels measured in those samples ranged from below the
minimum detection level to about 0.0017 fibers per cubic centimeter (fiber/cc) of air.

To estimate the average mesothelioma risk and lung cancer risk, the ARB staff
averaged the asbestos levels measured at each monitoring site. The estimated cancer
risk assumes that a person is breathing these average concentrations for 24 hours a
day for 70 years. In cases where the results were below the minimum detection level
(MDL), one half of the MDL was used in estimating the risk. The estimated average
mesothelioma risk and lung cancer risk for those 28 locations ranged from about one to
10 chances in a million. Potential cancer risks in this level are generally of less of
concern to public health officials.

At three remaining background sites, the measured asbestos levels were higher
than the other background sites. At these 3 sites, a total of 28 samples were taken and
26 of those samples detected asbestos. The asbestos levels measured at these 3 sites
ranged from below the minimum detection level to about 0.0078 fibers/cc. The ARB
staff determined that potential sources of asbestos were impacting these sites. These
sources included unpaved serpentine roads, driveways, and parking lots, active and
inactive quarries in the vicinity, and a homeowner putting serpentine material in and
around a horse corral during the monitoring activity. These 3 sites had an estimated
mesothelioma risk that is between 10 and 50 chances in a million.

Table D-1 summarizes the monitoring results and the estimated average cancer
risk for the 28 background sites. The other 3 background sites impacted by potential
sources are also listed in Table D-1, under the near source monitoring results.

2. Asbestos.Monitoring Near Sources

The ARB's recent monitoring near potential sources of asbestos was conducted
at 33 other sites. The potential sources included active serpentine quarries, near
unpaved serpentine roads with local traffic activity, and construction/grading sites in
areas with naturally-occurring asbestos. A total of 227 samples were taken as part of
the asbestos monitoring near sources; 135 samples had positive results for asbestos.
The air monitoring results show individual asbestos levels ranging from below the MDL
to 0.169 fibers/cc at the entrance to an active serpentine quarry.
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Near these potential sources, the associated average cancer risk is typically
between 10 and 50 chances in a million. However, the average concentration at one
site near the entrance to a serpentine quarry was 0.05 fibers/cc. At that level, the
average mesothelioma risk is estimated to be about 300 chances in a million.

In addition, the ARB staff conducted air monitoring near a construction site and a
site where asbestos-contaminated dirt piles were being removed and transported to a
landfill. The asbestos levels detected were low and the associated cancer risk is
estimated to be below 10 chances in a million. The low asbestos levels may be
attributed to good dust mitigation measures being utilized, such as watering, and/or to
the precipitation occurring prior to the start of the monitoring efforts.

A summary of the asbestos monitoring results and the associated average
cancer risk is provided in Table D-1. The results of the ARB’s background and near
source asbestos monitoring can be found in this appendix or can be obtained from the
ARB web site.

Table D-1
Summary of 1998-1999 Asbestos Monitoring Results' and Associated Cancer
Risk in El Dorado, Placer, and Nevada Counties

No. of Range of Average Risk®
No. No. Samples by Site
Location Of Of Above (chances per million)
Sites | Samples | MDL? | Mesothelioma | Lung
Cancer
Background
El Dorado County 21 252 57 1-10 1-6
Placer/Nevada County 7 25 7 3-8 2-5
Near Sources
El Dorado County® 3 28 26 10-50 7-30
Monitoring Near Quarry 7 110 87 22 -290 13-170
Garden Valley 7 38 32 10-45 6 - 30
Foresthill 3 9 9 7-80 4 -50
Nevada County 1 3 2 2-30 1-20
El Dorado Hills” 7 35 5 3-5 2-3
Woedee Drive Area” 8 32 0 2 1

W=

were assumed to be half of the MDL.

4. Background sites impacted by potential sources.

Information on the monitoring results is contained in this appendix.
MDL means minimum detection level.
When calculating the range of average risk by site, the concentrations of samples below the MDL

5. Dust controls and/or wet grounds contributed to low asbestos levels.




Asbestos Information http://arbis/toxics/asbestos.htm

Asbestos Information
This page updated May 12, 2000.

An area has been established to provide information regarding
proposed revisions to the Asbestos ATCM O Go there

" General Information

4  Updated El Dorado Countv M ap - The Department 0 Conservatlon D1v151on of
Mines and Geology has updated the map of (western) El Dorado County showing
potential locations of naturally-occurring asbestos. (4dded 05/12/00) wew

#  Public Advisorv on Asbestos-Containing Materials Used on Playgrounds and Other
Surfaces (Added 01/00)

#*  Asbestos Fact Sheets (Updated 12/99)

&  Asbestos Task Force: Findings and Recommendations on Naturally-Occurring
Asbestos to El Dorado County (Added 3/12/99)

#  Asbestos Air Monitoring in El Dorado County, California - Includes measured
ambient asbestos concentrations through mid-Winter 2000 (Updated 03/12/00)
LEDATED

&  Asbestos Air Monitoring in Placer and Nevada Counties, California - Includes
measured ambient asbestos concentrations through Summer 1999 (Updated 9/15/99)

¥ White Paper - Naturally-Occurring Asbestos in El Dorado County
&  Map of California showing principal asbestos deposits

Regulatory Information : i
* Asbestos Airborne Toxic Control Measure (ATCM) for Asbestos- Contalmng
Serpentine

&  ARB Test Method 435 - Determination of Asbestos Content in Serpentine Aggregate
(Acrobat - 80K) or (WP6.1 - 839K)

#  U.S. EPA Asbestos NESHAP
(Acrobat - 400K) or (ASCII - 119K)

4+ ARB Asbestos NESHAP Program (incl. the Demolition/Renovation Notification
Form)

+ Common Questions on the U.S. EPA Asbestos NESHAP

Related Links = =~ . . o T
& General Asbestos Intormatlon FromU S EPA Regmn 6 Includes addltlonal hnks

Asbestos In Your Home - A report from the American Lung Association and U.S.
EPA

American Lung Association Asbestos Fact Sheet

Agency for Toxic Substances and Disease Registry - Toxicity/exposure information
U.S. EPA Unified Air Toxics Website - Toxicity information
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U.S. EPA Unified Air Toxics Website - Toxicity information

Top of page | Air Toxics Program

A department of the California Environmental Protection Agency

D-4
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Asbestos Air Monitoring in El Dorado County
This page updated May 12, 2000.
Jump down to monitoring data

The Air Resources Board (ARB) is conducting air monitoring in El Dorado County to
determine the levels, or concentration, of asbestos in the air at selected sites. This monitoring
data will be used to help evaluate the extent of the public's exposure to asbestos.

WHERE IS THE MONITORING BEING CONDUCTED?

Monitoring is currently being conducted in various locations in El Dorado County. The sites
are selected to provide data on the concentrations of asbestos that may be present in the
vicinity of a particular site, and in some cases, may represent "worst case” conditions. The
ARB welcomes suggestions by the public for possible monitoring site locations.

WHEN DID THE ARB START MONITORING?

Monitoring was started on April 21, 1998. No monitoring is conducted when it is raining and
only resumes after 72 hours of dry conditions.

HOW ARE THE SAMPLES COLLECTED AND ANALYZED?

The monitor is a portable unit which consists of a battery operated pump and a filter designed
for asbestos air monitoring. Air is drawn through the filter continuously over a 24 hour
period. The filters are analyzed by United States Environmental Protection Agency
procedures. The analysis uses transtission electron microscopy, a state-of-the-art technique,
to identify the fibers as asbestos and to count the asbestos fibers on a small section of filter.
The concentration is determined by dividing the number of fibers caught on the filter in a

24 hour period by the volume of air drawn through the unit in that time period. The samples
are analyzed by a laboratory under contract to the ARB and certified by the National Institute
of Standards and Technology's National Voluntary Laboratory Accreditation Program.
Quality control measures and chain of custody procedures are followed in both the field and
laboratory for all samples collected.

WHAT ARE THE RESULTS?
General Asbestos Monitoring
Detailed sampling results from April 21 through October 18, 1998 are listed in Table 1. The

table will be updated regularly as new data become available. For a quick summary of
results, click here.

One hundred ninety-five of the 252 results monitored during the sampling period were found
to be below the minimum detection limit (MDL). The MDL is the level below which you
cannot accurately quantify the amount of the substance being sampled. For example, you
cannot accurately weigh anything below a pound on your typical bathroom scale. The MDL
for asbestos can vary depending upon the volume of air which is drawn through the filter and
the amount of the filter analyzed. The ARB is currently working on lowering the MDL for
asbestos so that lower concentrations can be accurately measured.
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Asbestos Monitoring near a Potential Asbestos Source

During October 1998, the ARB conducted ambient monitoring generally near a potential
asbestos source in El Dorado County. Air samples were taken at seven separate monitoring
locations near an operating serpentine quarry from October 2 through October 18, 1998.
Eighty-seven of the 110 results monitored during the sampling period were found to be above
the MDL. The 87 sampling results (detailed listing) are presented in the attached Table 2. For
a quick summary of results, click here.

Asbestos Monitoring in Silva Valley

During April 1999, the ARB conducted ambient monitoring in the Silva Valley area of El
Dorado County. Air samples were taken at seven separate monitoring locations from April 21
through April 29, 1999. Five of the 35 results monitored during the sampling period were
found to be above the MDL. The 35 sampling results (detailed listing) are presented in the
attached Table 3. For a quick summary of results, click here. '

Asbestos Monitoring in Garden Valley

During August 1999, the ARB also conducted ambient monitoring in the Garden Valley area
of El Dorado County. Air samples were taken at seven separate monitoring locations from
August 16 through August 26, 1999. Thirty-two of the 38 results monitored during the
sampling period were found to be above the MDL. The 38 sampling results (detailed listing)
are presented in the attached Table 4. For just a quick summary of results, click here.

Asbestos Monitoring Around Woedee Drive

In January 2000, the ARB conducted ambient monitoring around Woedee Drive. Air samples
were taken at four separate monitoring locations from January 7 through January 10, 2000.
None of the samples collected were found to be above the MDL. A detailed listing of the
results is presented in Table 5. For a quick summary of results, click here. '

Asbestos Monitoring During Pile Removal Project on Woedee Drive

The ARB conducted additional ambient monitoring in the Woedee Drive area during the
removal of asbestos-containing dirt piles. Air samples were taken at four separate monitoring
locations surrounding a vacant lot where the piles were located on February 8, 2000 and
February 9, 2000. None of the samples collected were found to be above the MDL. A
detailed listing of the results is presented in Table 6. For a quick summary of results, click
here.

WHAT DO THE SAMPLING RESULTS MEAN?

It is important to understand that these sampling results are individual measurements at
specific sites and do not represent what the average or typical asbestos exposures may be in
El Dorado County. The ARB has estimated the potential cancer risks associated with the

57 individual sampling results which were above the MDL for the general asbestos
monitoring (Table 1). The estimated risk numbers, when averaged at each site, ranged from 0
to 50 potential mesothelicma cases in a million and 1 to 30 potential lung cancer cases in a
million. These estimated potential cancer risks assume that a person would be continuously
breathing those levels for 24 hours a day for 70 years. The greatest estimated lung cancer and
mesothelioma risk associated with the levels detected in the samples analyzed to date are
about 125 and 220 chances per million, respectively.

The ARB has also estimated the potential risks associated with the samples taken near a

potential asbestos source, a serpentine quarry (Table 2). The estimated risk numbers, when
averaged at each site, ranged from 22 to 290 potential mesothelioma cases in a million and 13
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to 170 potential lung cancer cases in a million. These estimated potential cancer risks assume
that a person would be continuously breathing those levels for 24 hours a day for 70 vears.
Only one location had an average risk higher than 100 in a million, which was at the entrance
to the quarry. These risk numbers are preliminary, based on limited data, and should not be
used to characterize the potential risk until additional data are gathered.

The estimated risks from the most recent sampling near Garden Valley (Table 4), when
averaged at each site, ranged from 13 to 45 potential mesothelioma cases in a million and 8 to
26 potential lung cancer cases in a million. Again, these estimated potential cancer risks
assume that a person would be continuously breathing those levels for 24 hours a day for 70

years.

These risk numbers are offered for these individual samples to provide a relative indication
of the potential health risk. To put these numbers into further perspective, the estimated
background cancer risk from air toxics in a large urban area is estimated to be about 500
chances in a million. An individual's chances of getting cancer over his or her lifefime
from all causes is estimated to be about 1 in 5 in California, or 200,000 chances in a
million.

NEED MORE INFORMATION?

If you have questions or need more technical information on the ARB asbestos monitoring
program, please contact either of the following individuals: .

George Lew (916) 327-0900 glew(@arb.ca.gov
Cindy Castronovo (916) 322-8957 ccastron(@arb.ca.gov

If you would like to suggest monitoring site locations or have questions regarding the
potential health risks, please contact:

Todd Wong (916) 322-8285 twong(@arb.ca.gov
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Measured Ambient Asbestos Concentrations in El Dorado County
General Asbestos Monitoring

(Updated January 15, 1999)

You may also view a detailed listing, which includes

asbestos concentrations and sampling dates.

Sampling Period: April 21, 1998 through October 18, 1998

Number of Number of
Location Geographical Area :::}5;2; geatl:c‘ilif‘;
to-date Asbestos

Deer Creek Water Treatment Cameron Park 11 0
Piant
Bass Lake Facility Bass Lake 10 1
Water Tank Greenstone area 32 17
Fire Station #1 El Dorado Hill 9 1
Fire Station #2 El Dorado Hill 6 1
Georgetown Elementary School Georgetown 14 2
Golden Sierra High School Garden Valley 6 3
Greenvalley Elementary School Cameron Park 6 0
Horse Stables Auburn Trails Subdivision 9 2
Latrobe Fire Station Latrobe 17 5
Marina Village Intermediate El Dorado Hills 12 3
School
Northside Elementary School Cool 9 2
Qakridge High Scheol El Dorado Hills 6 0
Pacific House Ranger Station Freshpond 33 3
Ponderosa High School Shingle Springs 6 0
Private Residence Bridlewood Subdivision 6 i
Private Residences Cothrin Ranch Subdivision 30 3
Private Residence Rescue 9 9
Private Residence Lake Hills Estates 12 1
Sutters Mill Elementary School Lotus 9 3

Totals: 252 37
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Measured Ambient Asbestos Concentrations in El Dorado County
Asbestos Monitoring Near a Potential Asbestos Source
(Updated January 15, 1999)

You may also view a detailed listing, which includes
asbestos concentrations and sampling dates.

Sampling Period: October 1, 1998 through October 18, 1998

Number of Number of

Location Geographical Area :32:3?;23 g:tl:c!:]i‘:lsg

to-date Asbestos
Private Parcel #1 Lotus 15 12
Private Residence #1 Lotus 14 10
Private Parcel #2 Lotus 13 12
Private Parcel #3 Lotus 15 11
Private Residence #1 Greenstone Subdivision 16 1
Private Residence #2 Greenstone Subdivision 13 8
Entrance to Quarry Lotus 24 23
Totals: 110 87

D-9



Asbestos Air Monitoring in El Dorado County http://www arb.ca.gov/toxics/asbestos/monitoring.htm

Measured Ambient Asbestos Concentrations in El Dorado County
Asbestos Monitoring in Silva Valley
{Updated September 15, 1999)

You may also view a detailed listing, which includes
asbestos concentrations and sampling dates.

Sampling Period: April 21, 1999 through April 29, 1999

Number of Number of

Location Geographical Area E::};;S,] g:tr;lglizsg

to-date Asbestos
Oak Ridge High School - Site | El Dorado Hills 5 0
Qak Ridge High School - Site 2 El Dorado Hills 5 1
Silva Elementary School - Site 1 El Dorado Hills 5 0
Silva Elementary School - Site 2 El Dorado Hills 5 1
Silva Elementary School - Site 3 El Dorado Hills 5 1
Silva Elementary School - Site 4 El Dorado Hills 5 2
Construction Site El Dorado Hills 5 0
Totals: 35 5
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Measured Ambient Asbestos Concentrations in E] Dorado County
Asbestos Monitoring in Garden Valley

(Updated December 10, 1999)

You may also view a detailed listing, which includes

asbestos concentrations and sampling dates.

Sampling Period: August 16, 1999 through August 26, 1999

Number of Number of

Location Geographical Area :ﬂﬂiﬁ ggt':c':liisg

to-date Asbestos
Golden Sierra High School Garden Valley 4 4
Garden Vailey Park Garden Valley 4 3
Garden Valley Site #1 Garden Valley 6 5
Garden Valley Site #2 Garden Valley 6 5
| Garden Valley Site #3 Garden Valley 6 5
Garden Valley Site #4 Garden Valley 6 6
Garden Valley Site #5 Garden Valley 6 4
Totals: 38 32

Measured Ambient Asbestos Concentrations in El Dorado County
Asbestos Monitoring Around Woedee Drive
(Updated May 12, 2000)

You may also view a detailed listing, which includes
asbestos concentrations and sampling dates.

Sampling Period: January 7, 2000 through January 10, 2000

Number of Number of

Location Geographical Area fi;‘}ﬂeez 3;';'3‘5%

to-date Asbestos
Vacant Lot Woedee Drive 6 0
Construction Site Woedee Drive 5 0
Community Center Pool Woedee Drive 5 0
Bass Lake Woedee Drive 6 0
Totals: 22 0
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Measured Ambient Asbestos Concentrations in El Dorado County
Asbestos Monitoring During Pile Removal Project on Woedee Drive
(Updated May 12, 2000)

You may also view a detailed listing, which includes
asbestos concentrations and sampling dates.

Sampling Period: February 8, 2000 and February 9, 2000

Number of Number of

Location Geographical Area :::33?;21 S:tl:cptliflsg

to-date Asbestos
East Woedee Drive 2 0
North Woedee Drive 2 0
South Woedee Drive 2 0
West Woedee Drive 2 0
Totals: 8 0

Asbestos fiber analysis by Transmission Electron Microscopy (TEM) performed by EPA 40
CFR Part 763 Final Rule (AHERA).

Top of page | Asbestos Information
. J
A department of the California Environmental Protection Agency
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Table 1
Measured Ambient Asbestos Concentrations

in EI Dorado County, California
This page updated January 15, 1999.

Table 1 - Detailed Listing - Page 1 of 2
(Updated January 15, 1999)

Goto Next Page

Note: Recently added data is shown in italics.

<
. Geographical \ Concentration Log
Location Name Area/City Sampling Dates (fibers per cc) Number
; { {Measuredzl MDLS [

Cameron Park 06/01/98 - 06/02/98 ND 10.000747 ELD-44

Treatment Plant

!06/02/98—06/03/98 I[ ND [0.001866 1ELD-47
|06/10/98% - 06/11/98 | ND  [0.000735 | ELD-63

|

%

| 06/10/983 - 06/11/98 | ND [0.000715 | ELD-64
E 06/11/983 - 06/12/98 | ND [0.000740 [ ELD-63
§ [06/11/983-06/12/981 ND |0.000735 [ELD-66~
[ 06/15/987 - 06/16/98 | ND  [0.000745 [ELD-72"
|

|

1

1

06/15/983706/16/98-{ ND  [0.000733 |ELD-73
09/21/98 - 09/22/98 ND {0.000803 |ELD-223
09/22/98 - 09/23/98 ND ]0.000791 |ELD-235
09/23/98 - 09/24/98 | ND {0.000802 |ELD-250

{ BassLake | 06/15/98 - 06/16/98 | ND [0.000747 ELD-69 )
[ [06/16/9_8-96/17/98 | ND |0.Qoo747 ELD-78

[ [06/17/98 - 06/18/98 | ND 0.001211 [ ELD-83

[ [06/18/98 - 06/19/98 | ND 0.000960 | ELD-88

] | 06/30/98 - 07/01/98 [0.000971 [0.000971 | ELD-95
[ [07/01/98 -07/0//98 [ ND  [0.000972 |ELD-102
| ] [07/02/98-07/03/98 | ND 0.001005 [ELD-107
l |
! l
l E

*EID Bass Lake Facility

[09/21/98 - 09/22/98 ND 0.000799 |ELD-221
l 09/22/98 - 09/23/98 ND 0.000795 |{ELD-234 .
] 09/23/98 - 05/24/98 ND 0.000787 |[ELD-248

fElD Water Tank Greenstone Area t 04/28/98 - 04/29/98 l ND 10.002034 ELD-21
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g |04/29/98 - 04/30/98 | ND  |0.001868 | ELD-26
| {04/30/98-05/01/98 { ND [0.001972 ]ELD-31
i [09/08/98 - 09/10/98 | ND  [0.000936 |ELD-191 |
§09/o9/98-09/10/98 | ND |0.000940 [ELD-199
{09/10/98-09/11/98 ND |0.000993 1ELD-207
| | 10/01-10/02/98 | 0.000809 0. 000809 | S9-1
E | 10/02- 10/93/98 r ND {o. 000789 | S9-2
| 10/03 - 10/04/98 ] ND 0. 000791[ 59-3
[ 10/04 - 10/05/98 | 0.00155 | 0.00078 [ 59-4
[ [ 1006 - 10/07/98 | 0.00625 [0.000782 | $9-5
] [ 10/07 - 10/08/98 0.00903 {0.00451 | 59-6
| [ 10/08 - 10/09/98 0.0326 | 0.00163 | S9-7
| 10/09 - 10/10/98 | 0.00155 [0_.00078 | 598
1 10/10 - 10/11/98 [ 0.000768 [0.006768 | S9-9
1 10/11 - 10/12/98 1 ND [0.000769§ §9-10
; 10/12 - 10/13/98 [_ ND ia.ooogosj S9-11
10/13-10/14/98 | 0.0064 [0.000801 | S59-12
10/17 - 10/18/98 [0.000786 ]0.000786{ 59-13
} [ 10/01 - 10/02/98 [ ND ]0.000809 } S9-1-R
B | 10/02 - 10/03/98 | ND |0.000789 [ 89-2-R
| j 10/03 - 10/04/98 | ND ]0.000_791 [ §9-3-R |
I [ 10/04 - 10/05/98 [ ~ND 000078 | S9-4-R
[ 10/06 - 10/07/98 [ 0.00156 |0.000782 [ S9-5-R
g 10/07 - 10/08/98 _[ 0.0135 |0.00451 ]S9-6.R
| | 10/08 - 10/09/98 | 0.0293 |0.00163 ] 59-7-R
f | 10/09 - 10/10/98 [ ND | 0.00078 ]’$9-8-R
| [ 10/10-10/11/98 | 0.00307 |‘0.00Q768 59-9-R
j ] T10/11 - 10/12/98 ]0.00153 |0.000769 S9-10-R
] { 10712 - 10/13/98 10.000805 |0.000805 S§9-11-R
| [ 10713-10/14/98 | 0.0024 |0.000801 | S9-12-R
1 ( 10717 - 10/18/98 ]0.000786 0.000786 | §9-13-R

{St‘agg;ag;’ Hills Fire ElDorado Hills  |04/21/983 - 04/22/98| ND  |0.001956 | ELD-2

| 04/21/983 - 04/22/98 | ND  ]0.002120 | ELD-3

| 04/22/983 - 04/23/98 | ND  [0.003490 [ ELD-7

[ [04122/987 - 04/23/98 | ND  |0.002583 | ELD-8

| |04/27/983 - 04128198 | ND [0-001864 [ELD-12"
|04/27/983 - 04/28/98 | ND |0-001791 | ELD-13
[09721798 - 06/22/98 | WD |0.000805 [ELD219

| [05722/98 - 06/723/98 | ND  |0.000790 [ELD-233

[ [09723/98 - 0972498 | 0.00785 | 0.00785 |ELD-247
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£l Dorado Hills Fire El Dorado Hills | 07/06/98 - 07/07/98 l ND 10.001036 {ELD-]H
) 07/07/98 - 07/08/98 | ND  |0.000993 [ELD-127

i 07/08/98 - 07/09/98 { ND 10.000949 [ELD-136
[09721/98-09/22/98 | ND  [0.000816 |ELD-217

09/22/98 - 09/23/98 10.000788 ]0.000788 [ELD-231

i 09/23/98 - 09/24/98 | ND 10.000791 |ELD-245

1Schoal Georgetown

06/16/983-06/17/98, ND  [0.000741 iELD-SO
| [06/16/98% ~06717/98 | ND  [0.000745 [ELD-81
| | 06/17/98 - 06/18/98 | ND 0.001360 | ELD-85
| |06/18/983 - 06/19/98 [ ND  [0.001087 [ELD-90
[ [06/18_/983 -06/19/93[ ND 10.001201 [ELD—91
| [06/30/98% - 07/01/98 | ND [0.000988 [ELD-98
; [06730/983 - 07/01/98 [ 0.000964 [0.000964 [ELD-99
I |07/01/983 - 07/02/98 ] ND ~ [0.000988 [ELD-105
| |07/01/987 -07/02/98 | ND  [0.001005 [ELD-106
| [07/02/983 - 07/03/98 | ND _[0.000983 [ELD-TI0
l |07/02/983 - 07/03/98 | ND [0.000988 [ELD-111
{ | 09/08/98 - 09/09/98 ND [0.000936 |ELD-187
[ | 09/09/98 - 09/10/98 [ ND  [0.000919 [ELD-195 .
| [09/10/98 - 09/11/98 [ 0.002975

[0.:000992 [ELD-203 |

.iGolden Sierra High School Garden Valley

; 04/28/98 - 04/29/98

[0.002014 | ELD-20

[ 04/29/98 - 04/30/98

;E 0.001882

|0.001 882 1 ELD-25

[04/30/98 - 05/01/98

| wD

10.001953 ELD-30

l 09/08/98 - 09/09/98

IND

0.000936 {ELD-188

] 09/09/98 - 09/10/98

i 0.000958

0.000938 [ELD-196

|
E
%
|
l

i| 09/10/98 - 09/11/98

'| 0.006194

{0 001032 JELD-204

'E;'gzg}’a”ey Elementary Cameron Park | 04/721/98 - 04/22/98 | ND  [0.001742 | ELD-4

[ 04/22/98 - 04/23/98 | ND [0.002301 [ ELD-9
04/27/98 - 04/28/98 ND |0.001775 {ELD-M

{ |09/21_/9_8-09/22/98 | ND [0.00786 _]ELD—213

i [09/22/98-09/23/93 -l “ND [0.000785 ELD-227

} [09/23/98 -09/24/98 | ND  0.000786 |ELD-241

Horse Stables Parking Lot “;‘l‘}l’)‘éri“‘lgi’:gls 06/16/98-06/17/98 | ND  [0.000731 | ELD-79
" T 106/17/98 - 06/18/98 | ND _ [0.000821 | ELD-84
[06/18/98-06/15/98 | ND  [0.001047 [ELD-89

06/30/98 - 07/01/98 | ND  [0.000971 |ELD-97
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$07/Ol/98 - 07/02/98 i ND |0.000980 }ELD-]O4

{ 07/02/98 - 07/03/98 [ ND _[0.000988 [ELD-109

[09/08/98-09/09/98 0.000950 [0.000950 ]ELD—186

{ 09/09/98 - 09/10/98 ND 0.000937 ]ELD-194

§09/10/9s-09/11/98 {0.001001 |0.001001 1ELD-202

1Latrobe Fire Station Latrobe {04/21/98 - 04/22/98

ND |0.0018}6 ELD-1

|
E04/22/98-04/23/98 l ND 0.002201 | ELD-6
|

I
| | ELD
[04727/98 - 04728/98 | 0.001439 |0.001439 [ELD-11
106/01/983-06/02/98t ND {0.000729 ]ELD-35

{06/01/983—06/02/98] ND  [0.000763 [ ELD-36

|06/02/983 - 06/03/98 | ND  [0.000733 | ELD-46

06/03/983-06/04/98[ ND {0.000720 ELD-51

06/03/983-06/04/98} ND [0.000735 |ELD-52

06/10/98 - 06/11/98 ND [0.000723 | ELD-55

[06711/98-06/12/98 | ND  [0.000718 [ELD-56

[ 07/06/98 - 07/08/98 ND 0.001011 {ELD-] 18

l
i
\06/15/98-06/16/98[ ND |0.001987 ELD-74
|
|

{ 07/07/98 - 07/08/98 ND 0.000983 iELD-132

[07/08/98-07/09/98 [0.000977 0.000977 [ELD-141

[08724/98 - 08/25/98 | 0.004834 0.000967 [ELD-159

[08/25/98-08/26/98 {0.003038 0.001013 [ELD-167

|
|
|
|
|
|
|
|
|
{
|
|
{
|
{
|

[08/26/98-08/27/98 {0.005700 0.000950 ]ELD-17'5

NOTES:

1.

Rl o

Asbestos fiber analysis by Transmission Electron Microscopy (TEM) performed by EPA 40 CFR Part
763 Final Rule (AHERA),

ND stands for None Detected.

Site of co-located samplers.

Box Blank is where an unused cartridge is removed from the box of unused filters and sent to the lab
for analysis.

A field blank is where an unused cartridge is attached to a sampling train and the flow rate is measured.
The cartridge is then sealed and sent to the lab for analysis.

MDL means Minimum Detection Limit.

Top of page | Next Page
Asbestos Air Monitoring

00—

A department of the California Environmental Protection Agency
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Table 1
Measured Ambient Asbestos Concentrations

in El Dorado County, California
This page updated January 15, 1999.

Table 1 - Detailed Listing - Page 2 of 2
(Updated January 15, 1999)

Goto Previous Page

Note: Recently added data is shown in italics.
<

Geographical
Area/City

Concentration Log
(fibers per cc) Number

Measured? ! MDL® I

Location Name Sampling Dates

|
|
|

Marina Village . -
Intermediate School El Dorado Hills 06/30/98 - 07/01/98 ND 0.000983 | ELD-96

g 107/01/98-07/02/98 [ ND [0.000998 ELD-103
( [07/02/98-07/03/98 ND [0.000996 ELD-108
|

07/06/983 -07/07/98 | ND  [0.001038 |ELD-115

[07/06/983 - 07/07/98 | ND 0001058 [ELD-116
g 07/07/983 - 07/08/98 | ND  [0.001075 |ELD-125
| 07/07/983 - 07/08/98 | 0.000977 |0.000977 |ELD-126
| 107/08/983 - 07/09/98 | 0.000988 |0.000988 |ELD-134
| [07/08/983 - 07/09/98 | ND 0.001239 [ELD-135
; [09/21/98-09722/98 | ND  [0.000793 [ELD-216
|
?
|
E

§09/22/98-09/23/93| ND [0.000800 ELD-230

[09/23/98 - 09/24/98 | 0.000796 |0.000796 {ELD-244

'Northside Elémentary ;
ISchool i

Cool ;04/28/983-04/29/%% ND  |0.001800 | ELD-18

E

E |04728/98 - 04/29/98 [ ND  [0.001779 | ELD-19
E [04/29/983-04/30/98{ ND  [0.001737 | ELD-23
| 04291983 - 04130198 |  ND [0.001721 | ELD-24
|
i
F

|04/30/983 - 05/01/98 | 0.001872 {0.001872 [ ELD-28
(04/30/983 - 05/01/98 | ND  [0.001883 | ELD-29

; ;09/08/98-09/09/98 0.000936 |0.000936 |ELD-185
; ]09/09/98-09/10/98 g ND [o.000919 §ELD-|93
]09/10/98-09/11/98 i ND ]0.000994 gELD-zol
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|Oakridge High School El Dorado Hills | 06/01/98 - 06/02/98 | ND  0.000762 | ELD-37
g | 06/02/98 - 06/03/98 | ND [0.000733 | ELD-38
g [ 06/03/98 - 06/04/98 { ND  ]0.000726 | ELD-39
| | 09/21/98 - 09/22/98 | ND [0.000817 [ELD-218
g §09/22/98- 09/23/98 i ND  [0.000788 [ELD-323
g | 09/23/98 - 09/24/98 | ND 10.000791 |ELD-246
Station Freshpond ;04/21/98-04/22/98 % ND 50.001967 ; ELD-5
g §04/22/9s-04/23/98 g ND {0.002749 iELD-lO
[ | 04/27/98 - 04/28/98 [ ND 0001809 | ELD-15
; | 04128/98 - 04/29/98 [ ND [0.001893 }ELD-zz
i [04729/98 - 04/30/98 | ND  [0.001806 | ELD-27
( 104/30/98-05/01/98 g ND 10.001847 gELD-32
; [ 06/01/98 - 06/02/98 | ND [0.000720 | ELD-43
{ ;06/02/98-06/03/98 i ND [0.001820 {ELD-48
g §06/03/98-06/o4/98 { ND ;0,000739 {ELD-49
; ]06/10/98-06/1]/98 { ND [0.000978 ]ELD-67
| 106/11/98 - 06/12/98 | ND 0.001579 | ELD-68
g E06/15/98-06/16/98 { ND 0.000767 ]ELD—?]
[ 306/16/98-06/17/98 g ND  {0.000884 (ELD-sz
; {06/17/98-06/18/98 § ND §0.001537 }ELD—87
g {06/18/98-06/19/98 ;0.001375 10.001375 1ELD-92
|06/30/983- 07/01/98 | ND  |0.000972 [ELD-100
§06/3O/983 - 07/01/98 ; ND [0.000987 ]ELD—]O]
g [07/02/98-07/03/98 } ND  |0.000943 jELD-uz
g {07/06/98-07/07/98 Q ND  [0.001032 ELD-123
g [07/07/98 - 07/08/98 | ND  |0.000974 [ELD-124
307/08/98-07/09/98 | ND !0.002685 ]ELD-133
108/04/98 - 08/05/98 | ND  |0.000975 [ELD-144
| §08/05/98-08/06/98 | ND ]0.000935 §ELD-148
; | 08/06/98 - 08/07/98 | ND 0.000971 {ELD-152
[ {08/24/98-08/25/98 g0.000994 ;0.000994 [ELD-lss
1 | 08/25/98 - 08/26/98 j ND {0.000949 }ELD—166
j | 08/26/98 - 08/27/98 | ND  |0.000928 IELD-174
{ §09/08/98-09/09/93 { ND [0.000916 |ELD-1s4
; [09/09/98 - 09/10/98 { ND  [0.000989 [ELD-192
[ 509/10/98-09/11/98 g ND 50.001059 ELD-200
I [ 09/21/98 - 09/22/98 | 0.001597 0.000799 |ELD-210
{ [ 09/22/98 - 09/23/98 | ND 0.000833 |ELD-224
g i09/23/98-09/24/98 { ND 10.000777 ELD-238
[Ponderosa High School Shingle S;)rmgs ;06/ 8-0 02/9 % E0.000752
§ ;06/02/98-06/03/98 | ND 10.000841 }ELD-41
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;0.000743 g ELD-42

{ 09/21/98 - 09/22/98

ND

0.000785 {ELD-zzo

g 09/22/98 - 09/23/98

ND

0.000789 iELD-237

e e, ey Fra

g 09/23/98 - 09/24/98

ND

|0.000797 {ELD-zsl

!Pn.vm Residence #1 fiéﬁﬂiﬁ?gf §06/10/98-06/11/98 ‘ N 0.001075 ii::ib-el
§ ]06/11/98-06/12/98 { ND |0.000754 iELD-62
| [06/15/98-06/16/98 [ ND  [0.000747 | ELD-75
; | 09/21/98 - 09/22/98 | 0.001077 |0.001077 [ELD-222
; | 09/22/98 - 09/23/98 [ ND [0.00786 §ELD-236
| D

RS E

; 09/23/98 - 09/24/98

§0.000785 §ELD-249

!

Private Residence #2

Cothrin Ranch
Subdivision

) 07/06/98 - 07/07/98

" ND

0.001071 |ELD-119

pro]

[07/07/98 - 07108798 '

ND

[0.000991 |ELD-128

E 07/08/98 - 07/09/98

ND

;0.000982 jELD-l 37

ND

[0.000986 1ELD-160

} 08/25/98 - 08/26/98

ND

[0.000962 lELD—]68

l
i
§
g 08/24/98 - 08/25/98 1
|
i

} 08/26/98 - 08/27/98 |

ND

[0.000975 {ELD—176

ﬁPrivate Residence #3

i

Subdivision

Cothrin Ranch

i 07/06/98 - 07/07/98

50.001042 1ELD-120

t 07/07/98 - 07/08/98

ND

§0.00304s 1ELD-129

t 07/08/98 - 07/09/98

ND

)0.002060 1ELD-138

{ 08/24/98 - 08/25/98

ND

10.000941 [ELD-lsl

08/25/98 - 08/26/98

ND

[0.000999 :ELD-169

|
g 08/26/98 - 08/27/98

ND

{0.000941 EELD—177

iPrivate Residence #4

Cothrin Ranch
Subdivision

E 07/06/98 - 07/07/98
E

ND

0.000930 iELD-lZl

| 07/07/98 - 07/08/98 ; 0.002287

|0.002287 ;ELD-lso

g 07/08/98 - 07/09/98 i 0.007720

[0.000965 |ELD-139

[08/24/987 - 08/25/98 |

ND

0.000993 IELD—162

|08/24/983 - 08/25/98 ]

ND

0.000975 ;ELD-163

[08/24/983 - 08/25/98 |

ND

]0.000973 tELD-]64

[08/25/933 - 08/26/98 |

ND

10.000949 ]ELD-] 70

[08/25/933 - 08/26/98 ;

ND

!0.000968 |ELD-171

[08/25/983 - 08/26/98 |

ND

[0.000983 [ELD-172

[08/26/983 - 08/27/98 [

ND

| 0.00971 gELD-ns

}08/26/933 - 08/27/98

ND

F).000948 |ELD-179

{08/25/983 - 08/27/98

0.000975 10.000975

§ELD-180
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| i i - -

Private Residence &5 Csolzggngllm]ch i07/06/98 07/07/98 I ND §0.000985 EELD 122

[ i L

[ [07/07/98 -07/08/98 [ ND  [0.000951 [ELD-131
07/08/98 - 07/09/98 ND  [0.000977 [ELD-140

|

j ;08f24/9s-03/25/98 1 ND i0,000965 ]ELD—165

f {08/25/98-08/26/98 { ND [0.000997 §ELD-173

g [08/26/98-08/27/98 | ND [0.000951 [ELD-lsl

Private Residence #6 Rescue

1 08/04/98 - 08/05/98

[0.0029 3 [b. EELD;IASM

] 08/05/98 - 08/06/98

10.010367 f0.001481 [ELD-149

y 08/06/98 - 08/07/98

| 0.006848 ;0.000978 §ELD-153

109/21/983 - 09/22/98

l 0.006134 ;0.000767 ]ELD-zn

{09/2 1/983 - 09/22/98

;0.004723 ]0.000787 1ELD-212

}09/22/933 - 09/23/98

[0.001580 [0.000790 [ELD-zzs

§o9/22/9s3 - 09/23/98

0.001649 [0.000824 ELD-226

{ 09/23/983 - 09/24/98

0.007912

]
i
f
£
i
i
i
f
!

[09/23/983 - 09/24/98

|
;0.000791 ]ELD-239
E

; 0.036651 10.001 145 {ELD-240

Lake Hills Estates

Private Residence #7

X[b.addéss"[éi,b-146 é

|08/04/983 - 09/05/98
[08/04/983 - 09/05/98

i

f ND [0.00983 [ELD-M?

[08/05/983 - 08/06/98

[. ND E0.00]],‘)O lELD—]SO

E08/05/983 - 08/06/98

[ ND [0.001222 ]ELD-]S]

E08/06/983 - 08/07/98

[ ND  [0.000972 [ELD-154

§03/06/983 - 08/07/98

|09/21/9s3 - 09/22/98

[09/21/983 -09/22/98

|09/22/983 - 09/23/98

[09/22/983 - 09/23/98

|09/23/983 - 09/24/98

{09/23/983 09/24/98

| ND [0_000978 [ELD-lss
? ND [0.000788 |ELD-214
E ND [0.000784 §ELO-215
E ND  [0.000790 §ELD-228
J’ ND 10.000798 {ELD-229
’( ND [0.000781 {ELD-242
| 0.000770 }0.000770 [ELD-243

[Sutters Mill Elementary

i

[09/10/983-09/1 1/98 ; 0.000994 [0.000994 ]ELD-205

[uttors Lotus }06/10/98-06/11/98 . ND }0.000748 }ELD-59
| 06/11/98 - 06/12/98 [ ND  [0.000735 | ELD-60
| | 06/15/98 - 06/16/98 | ND 0.000747 | ELD-70
09/08/983 - 09/09/98 | ND 10.000936 |ELD-189
| [09/08/983 - 09/09/98 [ ND  [0.000931 |ELD-190
‘ 09/09/98 - 09/10/98 |  ND  0.000951 [ELD-197
} [09/09/983 - 09/10/98 | 0.003664 [0.000916 [ELD-198
|
|
|
|

{09/10/983-09/11/98 i 0.001015 {0.001015 IELD-ZOG
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08/06/98 ND ;0.000971 ;ELD-lss

09/10/98 ND |

" | 04/23/98 ND  [0.001727 [ELD-16
{ 04/30/98 ND [0.001727 ELD-33
i 06/03/98 { ND  [0.000729 | ELD-53
[ 06/15/98 | ND  [0.000729 | ELD-76
| 06/18/98 ND 0000971 ;ELD-93
;f 07/02/98 ND  [0.000971 (ELD-113
f 07/08/98 ND  [0.000971 |ELD-142
{
|
g

1

{
i

08/27/98 g 0.00936 {0.000936 ]ELD-182
E 0.000936 ]ELD-zos

|Field Blank?

Ll
10.001727

i

04/23/98 [ELD- 17

g | 04/30/98 ND  [0.001727 | ELD-34
§ 06/03/98 ND ['0.000729 ELD-54
] | 06/15/98 ND  0.000729 | ELD-77
| i 06/18/98 ND  [0.000729 | ELD-94
f | 07/02/98 ND  [0.000971 [ELD-114

| 07/08/98 [ ND  0.000971 |ELD-143

i 08/06/98 ND 0.000971 |ELD-157
i [ 08/27/98 ND  |0.000936 [ELD-183
| | 09/10/98 | ND  ]0.000936 [ELD-209
| i 09/23/98 | ND  [0.000784 [ELD-252

NOTES:

1.

bl

.O\U'l

Asbestos fiber analysis by Transmission Electron Microscopy (TEM) performed by EPA 40 CFR Part
763 Final Rule (AHERA).

ND stands for None Detected.

Site of co-located samplers.

Box Blank is where an unused cartridge is removed from the box of unused filters and sent to the lab
for analysis.

A field blank is where an unused cartridge is attached to a sampling train and the flow rate is measured.
The cartridge is then sealed and sent to the lab for analysis.

MDL means Minimum Detection Limit,

Top of page | Previous Page
Asbestas Air Monitoring

A department of the California Environmental Protection Agency
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Table 2
Measured Ambient Asbestos Concentrations
Near a Potential Asbestos Source
in El Dorado County, California

This page updated January 15, 1999.

Detailed Listing
(Updated January 15, 1999)

Concentration
(fibers per cc)

Sample

Sampling Dates 1 Number

! Location Name ‘ Geographical

Area/City
{ 1 [Measured2 I MDLY i

[Private Parcel #1 } Lotus 10/01 - 10/02/98 { ND }0.00079 | 811
10/02 - 10/03/98 ; ND {0.00080 j S1-5
10/03 - 10/04/98 | ND |0.000794; 51-9
10/04 - 10/05/98 j0.00316 |0.00079 S1-13A
10/06 - 10/07/98 [ 0.00317 [0.000794 51-16
10/07 - 10/08/98 [ 0.00237 |o.00079 S1-20
10/08 - 10/09/98 [ 0.0118 [0.000791 S1-24
10/09 - 10/10/98 1 0.0135 [0.000797 [ S1-28
10/10 - 10/11/98 {0.000795 10.000795 S1-32
10/11 - 10/12/98 0.00875 {0.000795 | SI1-36
10/12 - 10/13/98 0.00164 ]0.000825 S1-41
10/13 - 10/14/98 0.145 0.00392 | S1-44
{ 10/17 - 10/18/98 0.00235 [0.000786 | S1-49
E 10/06 - 10/07/98 { 0.0103 [0.000794 S1-16-R
[ 10/08 - 10/09/98 [ 0.0118 [0.000791 |S1-24-R

|
|
|
|
|
|
|

-

[Private Residence #1 Lotus 10/01-10/02/98 | 0.00154 {0.000773 ] S2-1

| 10/02 - 10/03/98 [ ND ]0.00101 f S2-4
10/03 - 16/04/98 ["Kbﬁ'z_ [0.000785 | S2-5
10/04 - 10/05/98 [ ND |0 000801 [ 827

l 10/06 - 10/07/98 | 0.00563 0. 000805[ S2-8

| 10/07 - 10/08/98 1 0.00631 0.000789 | S2-10

| 10/08 - 10/09/98 | 0028 |0.00112 | S2-12
[ 1009 - 10/10/98 | 0.0183 [0.000872 | S2-14
{ 10/10-10/11/98 | 0.0103 [0.000793 | S2-16
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| 10/11-10/12/98 | 0.00399 |0.000798 | S2-18
10/12 - 10/13/98 [ 0.012 [0‘000802} $2-20
10/13 - 10/14/98 [ ND jo.ooosz | 52-22

] 10/17 - 10/18/98 0.0288 ;0.0013 ‘sz-z4
ND ]0.000802 }sz-zo-R

] 10/12 - 10/13/98

kPrivate Parcel #2 Lotus

|

10/02 - 10/03/98 0.0004 g0.000811} 83-3

10/01 - 10/02/98 ( ND [0.0007751 83-1
I
|

10/03 - 10/04/98
10/04 - 10/05/98 ] 0.00628 |0.000786{ §3-7
10/06 - 10/07/98 ; 0.00813 ]0.000813% S3-8

|
!
j 0.00318 [0.000795 | S3-5
!
%
{ { 10/07 - 10/08/98 [0.000774 |0.000774 S3-10
|
|
|
|
|
|
|

10/08 - 10/05/98 [0.00475 ]0.000792 $3-12
10/09 - 10/10/98 [ 0.00159 |0.000799 | S3-14
10/10-10/11/98 | 0.004  [0.000802 | S3-16
10/11 - 10/12/98 {0.00386 |0.000772 $3-18
10/12-10/13/98 | 0.00237 [0.000793 | $3-20
10/13-10/14/98 | 0.00802 |0.000802 | S3-22
10/17 - 10/18/98 | 0.00472 |0.000787 | $3-24

|
|
|
|
i

Lotus [ 10/01-10/02/98 | 0.000795 [0.000795 | S4-1
| 10/02 - 10/03/98 ] 0.00394 10.000789| S4-5
| 10/03-10/04/98 | 0.0016 [0.000804 S4-9

10/04 - 10/05/98 | ND  10.00079 | S4-13

10/06 - 10/07/98 | 0.00873 0.000794 | S4-13

[ 10/07-10/08/98 | 0.00155 |0.00078 | S4-17

[ 10/08 - 10/09/98 [ ND ]0.000777[ $4-21

[ 10/09-10/10/98 [ ND  [0.000837 | S4-25

] 10/10 - 10/11/98 | 0.0156 0.000785[ S4-29

] 10/11 - 10/12/98 i0.00863 0.000785 | S4-33

| 10/12-10/13/98 | ND |0.000809 | S4-38

I

[

{

i

10/13-10/14/98 | 0.0275 [0.000918 | S4-41
10/17-10/18/98 | 0.00309 [0.000774 | S4-45
10/11-10/12/98 | 0.00392 [0.000785 |S4-33-R
10/13 - 10/14/98 _i 0.00165 {0.000826 S4-41-R

10/01-10/02/98 | 00674 |0.00157 | 51
10/02- 10/03/98 | 0.00398 [0.000797 | S5-3.
10/03 - 10/04/58 | 0.00313 [0.000785 | S5-5
10704 - 10/05/98 | 0.00158 [0.000791 | S5-7
10/06 - 10/07/98 | 0.00157 |0.000789 | S5-8
10/07 - 10/08/98 ND  [0.000758 | S5-10
10/08 - 10/09/98 | 0.0168 [0.000845 | S5-12

Greenstone Su

IPrlvate Residence
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% 10/09 - 10/10/98
10/10 - 10/11/98
10/11 - 10/12/98

0.00868 | 0.00079 | S5-14
§0.000789 ; S5-16
0.00313 [0.000785 55-18

Z
v}

10/12 - 10/13/98 ND 0.000823 | S5-20
10/13 - 10/14/98 ND 0.000815 | S5-22
ND |o.000785 S5-24

10/01 - 10/02/98 0.000785 10.000785 S$5-1-R
10/08 - 10/0%9/98 0.0109 10.000845 85-12-R
10/09 - 10/10/98 I 0.00789 k 0.00079 }S85-14-R

i

|

i
{ |
I |
[ 10/17-10/18/98 [
| |
i |
l

10/01 - 10/02/98 [ 0.0443 |0.00164 | s6-1
10/02 - 10/03/98 [0‘000787 {0.000787; S6-3
10/03 - 10/04/98 ND [0.000794§ $6-5
10/04 - 10/05/98 ND |0_.00079 | s6-7
10/06 - 10/07/98 | ND 0.000802 | S6-8
10/07 - 10/08/98 | ND 0.00078 | S6-10

[Private Residence #2 Greenstone Subdivision L

E

l

l

l i_
I |
{ 10/08 - 10/09/98 [ 0.00389 | 0.00078 1 $6-12
i {
|

i

|

|

l

l

10/09 - 10/10/98 (0.00158 r0.00079 S6-14
10/10 - 10/11/98 10.00235 |0.000785| S6-16

i
{
|
|
|
|
[
|
|

10/11-10/12/98 | * [70.0324 [ S6-18
10/12-10/13/98 | 0.000822 10.000822; S6-20
10/13 - 10/14/98 | ND fo.ooosos [ S6-22
[ 10/17-10/18/98 | |0.000785 S6-25
E 10/17 - 10/18/98 | |0.000785 $6-25-R

~10/01 - 10/02/98
10703 - 10/03/98
16703 - 10/04/98

0117 0.0042 | S8-1

ND 0.000793| S8-3
0.0157 [0.000789 [ S8-3

ey vy ey Y

10/04 - 10/05/98 * 0.0221 S8-7
10/06 - 10/07/98 0.0884 | 0.00402 ] S28
10/07 - 10/08/98 0.0298 [0.00129 | S8-10
10/08 - 10/09/98 0.169 [0.00395 | S8-12
10/09 - 10/10/98 0.0355  [0.00131 | S8-14
10/10 - 10/11/98 0.00395 | 0.00079 | $8-16
10/11-10/12/98 | 0.0578 | 0.00262 [ s8-18
10/12 - 10/13/98 0.00241 {0.000805 | S8-20
10/13-10/14/98 | 0.008 “[0-000801 [ 8822
10/17 - 10/18/98 00131 [0.000771 | S825

10/01 - 10/02/98 | 0.0209 [0.000839 | S8-1-R
10/02 - 10/03/98 5‘0.0325 0.000793 | S8-3-R
10/03 - 10/04/98 0.0141  0.000789 | S8-5-R
10/04 - 10/05/98 * 0.0221 [ss-7-R
10/06 - 10/07/98 | 0.0784 | 0.00201 ]SS-8-R

vy i, o] e, mompamn e S} ey L TG
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10/07 - 10/08/98 |

10/08 - 10/09/98 | 0.154 | 0.00197 ]SS-IZ-R
10/09 - 10/10/98 | 0.0616 | 0.00158 |[S8-14-R
10/10-10/11/98 | 0.0325 |0.000987 | S8-16-R

] 0.0466 ;0.00155 'SS-IO-R
l
|
l
] 10/11 - 10/12/98 g 0.0305 {0.000986 | SR-18-R
l
3
|

10/12 - 10/13/98 ] 0.0402 ]0.00134 $8-20-R
10/13 - 10/14/98 [ 0.124 0.004 ;ss-zz-R
10/17 - 10/18/98 {

e T

00110 | 0.00197 | S8-25-R

* These samples did not conform to AHERA standards and were not included.

Top of page | Asbestos Air Monitoring
G

A department of the California Environmental Protection Agency
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N — '} _ )

Table 3

--

Measured Ambient Asbestos Concentrations
Asbestos Monitoring in Silva Valley

This page updated September 15, 19989.

Detailed Listing
(Updated September 15, 1999)

Geographical

Area/City l Sampling Dates

} Location Name ‘

Concentration
(fibers per cc)

Sample
Number

| | |

iMeasured I mpL! l

Oak Ridge High School ; El Dorado Hills 304/21/99-04/22/99 ND [ 0.0010 |ORHS3-1
Site #1 | [04/22/99 - 04/23/99 | ND | 0.0010 |ORHS32
' [04/26/99 - 04/27/99 ND [ 0.0010 jORHs343

104/27/99 -04/28/99 | ND 0.0010 ;_O_RHS3-4

104/28/99-04/29/99 | ND |0.0010 |ORHS3-5

Ouk Ridge High School | Bl Dorado Hills | 0421/99 - 0422/99 | ND | 00010 |ORHS4-]
Site #2 | 04722/99 - 04/23/95 | ND | 0.0010 |ORHS4-2
[ 04/26/99 - 04727799 | ND ] 0.0010 {ORHS4-3
{ 04/27/99 -04/28/99 | ND |0.0010 |ORHS4-4
{ |04/23/99-04/29/99 ] ND | 0.0010 ]ORHs4-5

Silva Elementary School | ElDorado Hills | 04/21/99 - 04/22/99 | 0.0019 | 0.0010 FE?I\TT‘
Site #1 [ [04722/95-04723/99 | ND | 0.0010 | SESN-2
E [04726/99 - 04/27/99 | ND 0.0010 SES_N-?
| [ 04/27/99 -04/28/99 | ND 0.0010 [SESN-4
[ [04/28/99-04/29/99 { ND 0.0010 | SESN-5

[Silva Elementary School [ El Dorado Hills [ 04/21/99 - 04/22/99 ﬁﬁiﬁﬁ"[’oﬁb‘ﬁ‘]’s?s‘sﬁ-
Site #2 ,[ [04722/59 - 0472399 | ND | 0.0010 | SESS-2
' [04726/99 - 04727799 | ND | 0.0008 SESS3

[04/27/99 04728199 | ND | 0.0010 | SESS-4

1 04/28/99 - 04/25/99

[0.0010 | SESS-5

§“;Tva Elementary School ElDorado Hills | 04/22/99 - 04/23/99 [ 0.0009 [ 0.0009 [SESNG-I
Site #3 [04/23/99 04724799 | ND | 0.0010 |SESNG-2

D-26



Measured Asbestos Concentrations - Asbestos Monitoring in Garden Valley http://arbis/toxics/asbestos/silvavalley.htm

| 04/26/99 - 04/27/99 | ND | 0.0008 |SESNG-3
|04/27/99 -04/28/99 ] ND |0.0010 {SESNG-4

[ 04/28/99 - 04/29/99 [ ND ]0.0009 ‘SESNG-S

Silva Elementary School El Dorado Hills 104/22/99-04/23/99 0.0019 | 0.0010 1SESSG-1
jSite #4 (04723799 - 0472479 | ND | 00010 |SESSG-2
g ‘ [04/26/99-04/27/99 [0.0008 (0.0003 fSESSG-:s
E _ [04/27/99 -04/28/99 ; ND | 0.0009 ]ssssc;-4
g ]04/28/99-04/29/99 | ND | 0.0010 |SESSG—S

;cOnstmction Site E} Dorado Hills | 04/21/99 - 04/22/99
j fo4/22/99 - 04/23/99
g ; 04/26/99 - 04/27/99

ND [ 0.0010 [CONST-!
ND [ 0.0010 [CONST-2
ND [0.0010 [CONST-3
ND | 0.0010 [CONST-4
ND ]0.0010 [CONST-S

1 04/27/99 -04/28/99
[ 04/28/99 - 04/29/99

[Box Blank { | 4726/99
|

1FieldBiank | { | 429/99 ] ND [0.0010 ‘FIELD-I
NOTES:

1. MDL - Minimum Detection Limit.
2. ND - no asbestos detected.

Top of page | Asbestos Air Monitoring
R
A department of the California Environmental Protection Agency
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[ (Home) --

Table 4
Measured Ambient Asbestos Concentrations
Asbestos Monitoring in Garden Valley

This page updated December 10, 1998.

Detailed Listing
(Updated December 10, 1999)
. Geographical . Concentration Sample
i Location Name Area/City l Sampling Dates 1 (fibers per cc) Number

I _ l 1 IMeasured [ mpLl ]

{Golden Sierra High School | Garden Valley ; 08/16/99 { 0.0211 ; 0.0008

; | 08/17/99 | 0.0009 [ 0.0009 | GS3-2
( 08/18/99 [ 0.0072 [ 0.0009 | GS3-3
i 08/19/99 i 0.0008 [ 0.0008 | GS3-4

Eéarden Valley Park Garden Vallcy [ 08/16/99 ND | 0.0008 [P-
g ’ | 08/17/99 0.0036 i 0.0009 ]_GVP-z
g j 08/18/99 0.0084 | 0.0009 |GVP-3
i ; 08/19/99 0.0049 | 0.0010 |GVP—4

{arden Valley Site I Garden Valley | 08/16-08/17/99 | 0.0021 | 0.0003 |GVSI-I
1 _ | 08/17 - 08/18/99 50.0021' [0.0005 §Gvs1-z
[ B ' 08/18 - 08/1999 | 0.0025 | 0.0003 |GVSI-3

08/23 - 08/24/99 ND | 0.0009 jGVSl-s
08/24 - 08/25/99 {0.0019 0.0009 1Gvs1-6
[ 08/25 - 08/26/99 (0.0019 0.0010 ;Gvs1-7

08/16 - 08/17/99 0.0050 | 0.0004 (a
08717- 08/18/99 | 00023 | 0.0004 |GVS2-2
08/18 - 08/19/99 | 0.0023 | 0.0003 |GVS2-3
08/23-08/24/99 | 0.0010 | 0.0010 |GVS2-5
08/24-08/25/99 | ND | 0.00i0 |GVS26
"[08/25-08/26/95 | 0.0039 | 0.0010 |GVS2-7

Garden Valley Site #2 | Garden Valley

|
|
|
|
|
|

[Garden Valley Site #3 Garden Valley | 08/16 - 08/17/99 _[ 0.0021 [ 0.0003 |GVS3-1
[ _ ( 08/17 - 08/18/99 i| 0.0021 | 0.0004 |Gvs3-2
; ] | 08/18 - 08/19/99 '| 0.0025 } 0.0003 [(_3VS3-3
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| | 08723-0824/99 | ND | 0.0010 |GVS3-5
g g 08/24 - 08/25/99 [0.0048 [0.0010 [Gvss-s
{ 1 08/25 - 08/26/99 30.0039 |0.0010 10\/33-7 ’

08/16 - 08/17/99 | 0.0032 | 0.0004 [Gvs4-1 ‘
08/17- 08/18/99 | 0.0045 [ 00003 |GVS4-2
| 08/18 - 08/19/99 {0.0024 |0.0003 [Gvs4-3 i
| 08723 - 08/24/99 [0.0010 [0.0010 ]GVS4-5
| 08/24 - 08/25/99 10.0010 ]0.0010 }Gvs4-6
| 08/25 - 08/26/99 {0.0029 [0.0010 1Gvs4-7

{Garden Valley Site #4 | Garden Valley

|
E
E
|
E

[Garden Valley Site #5 Garden Valley | 08/16-08/17/99 | 00038 | 0.0003 |GVS5-I
| | 08/17-08/18/99 50.0041 [0.0004 |GVS5-2
| [ 08/18 - 08/19/99 [ 0.0027 | 0.0003 |GVS5-3
[ 1 08/23 - 08/24/99 ] ND - [0.0010 [Gvss-s
} | 08/24 - 08/24/99 | ND |0.0030 ]Gvss-é
| | 08/25-08/26/99 [ 0.0029 [ 0.0010 [GVS5-7
NOTES:

1. MDL - Minimum Detection Limit,
2. ND - no asbestos detected.

Top of page | Asbestos Air Monitoring
P
A department of the California Environmental Protection Agency
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Table 5
Measured Ambient Asbestos Concentrations
Asbestos Monitoring Around Woedee Drive

This page updated May 12, 2000.

Detailed Listing
(Updated May 12, 2000)
. | Geographical . ' Concentration Sample
i Location Name .! Area/City Sampling Dates (fibers per cc) Number
i
|

} | Measured [ MDL! !

01/07/00

[Vacant Lot [ Wocdee Drive | [ ND | 0.0008 [ PILE-1
g | ~01/08/00 | ND | 0.0011 ; PILE-2
[ $ 01/08/00 | ND [ 0.0007 [ PILE-3
} | 01/09/00 } ND { 0.0010 ‘ PILE-4
{ | 01/09/00 | ND [ 0.0007 | PILE-5
I | 01/10/00 4] ND [0.0010 IPILE-6

IIConstruction Site 1’“ Woedee Drive § 01/08/00 {”“ND mmo [CONST-2
g g 01/08/00 ND 10.0007 }CONST-a
1 ] 01/09/00 ND [ 0.0009 |CONST-4
| | 01/09/00 | ND [ 0.0006 |CONST-5
| [ 01/10/00 ] ND [0.0010 CONST-6

[Community Center Pool | Woedee Drive |  01/07/00 [ND | 0.0005 |POOI

i 01/08/00 | ND | 0.0009 ]POOL-Z
01/09/00 [ ND | 0.0010 {POOL-4

| g 01/09/00 { ND ] 0.0007 LPO{QI‘JV-S

j { 01/10/00 ] ND | 0.0010 jPo_OL-s

[Bass Lake Woedee Drive | 01/07/00 [ ND [ 0.0007 |LAKE-1

{ 01/08/00 | ND { 0.0008 .ILAKE-Z
| [ 01/08/00 | ND [0.0008 [LAKE-3
]' { 01/09/00 ND [ 00010 [LAKE-4
i [ 01/09/00 [ ND | 00008 |LAKE-5
| | 01/10/00 [ ND [ 0.0010 [LAKE-6
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NOTES:

1. MDL - Minimum Detection Limit.
2. ND - no asbestos detected.

Top of page | Asbestos Air Monitoring
0

A department of the California Environmental Protection Agency
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Table 6

Measured Ambient Asbestos Concentrations
Asbestos Monitoring During Pile Removal Project

This page updated May 12, 2000.

Detailed Listing
(Updated May 12, 2000)
. ' Geographical ' . ' Concentration Sample
' Location Name l Area/City 1 Sampling Dates { (fibers per ¢c) } Number
1 i [ [Measured' mpL! I

|East " Woedee Drive [ 02/08/00 i ND {0.0007 1WDYEAST1-1-

E ' | 02/09700 |' ND 10.0009' [WDYEAST2-5

North- Woedee Drive _|° T 02/08/00 [ ND [ 00007 |[WEYNORI-2
[ 02/09/00 | ND {0.0009 }WEYNORz-s

[South " Woedee Drive i 02/08/00 ND 10.0008 ]WDYSOU1-3

i T ] 02/09/00 ND | 0.0008 [WDYSOU2-7

West | Woedee Drive 02/08/00 } ND [0.0008 |WDYWES]-4
02/09/00 ; ND [0.0008 [WDYWEsz-s

NOTES:

1. MDL - Minimum Detection Limit.
2. ND - no asbestos detected.

Top of page | Asbestos Air Monitoring

A department of the California Environmental Protection Agency
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Air Resources Board
Quarry Entrance - Intersection of Unpaved/Paved Road






Alan C. Lloyd. Ph.D.

\(‘ Air Resources Board

Chairman
Winston 1, Hickey 2020 L Street = P.O. Box 2815 » Sacramento, Califomia 95§12 » www.arb.ca.gov Gray Davis
Secretary jor
Environmental
Protection
MEMORANDUM
TO: Stephanie Trenck, Chief

Program Assessment and Data Management Branch
Compliance Division

FROM: George Lew, Chief
Engineering and Laporatofy Branch
Monitoring and Laboratory Division
DATE: June 25, 1999

SUBJECT: RESULTS OF WEBER CREEK QUARRY AIRBORNE ASBESTOS
MONITORING RESULTS THROUGH MAY 1999,

I have enclosed the results (Attachment I) of all sampling performed at Weber Creek
Quarry (Quarry) through May 1999. Five sampling sites were chosen around the Quarry. The
number of sampling sites was reduced to only Site 8 for all sampling performed on and after the
May 26,1999. Site 8 is at the entrance of the quarry. A map of the sampling locations is
contained in Attachment II.  Sampling is performed on a twelve day cycle. The calendar in
Attachment III shows the days samples were taken. A 24-hour sampler and a meteorological
station were set up at each site. RJ Lee Group, our contract laboratory, sends us a report for each
sampling day’s samples. These reports are contained in Attachment IV.

The results from the monitoring through May 1999 have been tabulated with the same
format used by RJ Lee. RJ Lee reports the results in four decimal places which results. The
number of significant figures varies from one to three.

Samplers were set up on approximately the five compass points. A site was chosen on
the North, East, South and West of the Quarry. These sites were also used in the October 1998
monitoring program. The site numbering scheme used for the October 1998 monitoring
program was also used in this maintenance program. Site one was the southern most sampler.
Site two was the northern most sampler. Site six was the eastern most sampler. Site eight was at
the entrance of the quarry and the western most sampler. An additional site (site 9) was chosen
as a background location.

California Environmental Protection Agency
Printed on Recycled Paper
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Stephanie Trenck
June 25, 1999
Page 2

Sampling occurred on a 12 day cycle, starting on January 14, 1999. Ifrain was falling at
the time of deployment of the samplers, sampling did not occur on that day. Sampling started
again on the next 12" day. Only February 12, 1999 sampling was canceled due to rain. Chain of
Custody was kept on all samples. MLD staff sent the collected samples with the Chain of
Custody forms to the contract lab (RJ Lee) by over night express mail (UPS).

I have also attached the asbestos analysis reports (Attachment IV) from the contract lab
(RJ Lee). There is a report for each sampling day. RJ Lee supplies MLD with three tables and a
computer generated count-sheet for each sample. They call the first table “Test Report.” This
table contains the data used to compile and produce the reports you have seen from MLD in the
past. Wetitled RJ Lee’s second table “Table II.” The table has the asbestos concentrations for
fibers = S microns in length. The final table from RJ Lee contains the uncertainty data for each
sample. The RJ Lee count-sheets are computer generated copies of the count-sheets produced

during analysis.

If you have questions or comments or need further information, please contact me at 263-
1620 or have your staff contact Michael Spears, Manager for the Evaluation Section or James
MecCormack of his staff at 263-2060.
Attachments (4)

cc: Bill Loscutoff
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Attachment [

Measured Ambient Asbestos Concentrations
Monitoring Around Weber Creek Quarry

(January 14, 1999)

Concentration
(fibers per CC)
Log Sample Site Sampling MDL Measured
Number Id Number, Dates all fibers | > 5um
WCQ-500 | S5-500 Site9  101/14-01/15/99| 0.0010 ND ND
WCQ-501 | S9-501 Site9 [ 01/14-01/15/99( 0.0010 | 0.0019 ND
WCQ-502 | S6-502 Site6 | 01/14-01/15/99] 0.0010 | 0.0010 ND
WCQ-503 | S6-503 Site6 | 01/14-01/15/99]| 0.0010 ND ND
WCQ-504 | S8-504 Site8 | 01/14-01/15/99] 0.0012 | 0.0363 0.0012
WCQ-505 | S8-505 Site8 __101/14 -01/15/991 0.0019 | 00620 0.0019
{January 26, 1999)
Concentration
fibers per CC)
Log Sample Site Sampling MDL Measured
Number 1d Number Dates all fibers | > Sum
WCQ-506 | S9-506 Site9 | 03/15-03/16/59] 0.0010 ND ND
WCQ-507 | S6-507 Site6 [ 03/15 - 03/16/99] 0.0010 ND ND
WCQ-508 | S1-508 Site 1 03/15 - 03/16/99{ 0.0010 ND ND
WCQ-509 | S8-509 Site8 | 03/15-03/16/99 [ 0.0010 | 0.0242 0.0010
WCOQ-5101 _S2-510 Site2 _103/15-03/16/991 0.0010 ND ND
Notes:

MDL: Acronym for Minimum Detection Limit
ND: Acronym for non-detect
Concentration. Format: same as reported by RJ Lee.
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Attachment | Cont’d

Measured Ambient Asbestos Concentrations
Monitoring Around Weber Creek Quarry

(March 3, 1999)

Concentration
(fibers per CC)
Log Sample Site Sampling MDL Measured
Number Id Number Dates all fibers > Sum
WCQ-520] S$9-520 Site 9 03/03 - 03/04/99 | 0.0010 ND ND
WCQ-5211 S6-521 Site 6 03/03 - 03/04/99 | 0.0017 ND ND
WCQ-522 | S§1-522 Site 1 03/03 - 03/04/99| 0.0010 ND ND
WCQ-523 | S§8-523 Site 8 03/03 - 03/04/99| 0.0010 | ©0.0019 ND
WCQ-524 | §2-524 Site 2 03/03 - 03/04/9%{ 0.0010 ND ND
WCQ-525| LI1-525 | field blank 03/04/99 0.0010 ND ND
WCQ-526 | NI-526 1 box blank 03/04/99 0.0010 ND ND
(March 15, 1999)
Concentration
fibers per CC)
Log Sample Site Sampling MDL Measured
Number 1d Number Dates all fibers > Sum
WCQ-527 | §9-527 Site 9 03/15 -03/16/99| 0.0015 ND ND
WCQ-528 ] S6-528 Site 6 03/15 - 03/16/99 1 0.0010 ND ND
WCQ-529 | S1-529 Site 1 03/15 - 03/16/991 0.0010 ND ND
WCQ-530 | S8-530 Site 8 03/15-03/16/99] 0.0010 0.0263 0.0025
WCQ-531 [ 82-531 Site 2 03/15-03/16/99] 0.0010 [ 0.0010 ND
WCQ-532 | LI-532 | field blank 03/15/99 0.0010 ND ND
WC0O-333 |1 NI-533_ | box blank 03/15/99 0.0010 ND ND
Notes:

MDL: Acronym for Minimum Detection Limit
ND: Acronym for non-detect
Concentration Format: same as reported by RJ Lee.
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Attachment [ Cont’d

Measured Ambient Asbestos Concentrations
Monitoring Around Weber Creek Quarry

(March 27, 1999)

MDL: Acronym for Minimum Detection Limit
ND: Acronym for non-detect
Concentration Format: same as reported by RJ Lee.

E-1-A-5

Concentration
{fibers per CC)
Log Sample Site Sampling MDL Measured
Number Id Number Dates all fibers > Sum
WC0Q-534 | §9-534 Site 9 03/27 - 03/28/99| 0.0010 ND ND
WCQ-535] 86-535 Site 6 03/27 - 03/28/95| 0.0010 ND ND
WCQ-536 | S1-536 Site 1 03/27 - 03/28/99] 0.0010 ND ND
WCQ-537 | §8-5317 Site 8 03/27 - 03/28/991 0.0010 ND ND
WCQ-538 | S2-538 Site 2 03/27 - 03/28/99] 0.0010 ND ND
WCQ-539 | LI-539 | field blank 03/28/99 0.0010 ND ND
| WCQ-540 | NI-540 | _box blank 03/28/99 0.0010 ND ND
(April 8, 1999)
“Concentration
, fibers per CC)
Log Sample Site Sampling MDL Measured
Number Id Number Dates _all fibers > Sum
WCQ-541 | §9-541 Site 9 04/08 - 04/09/991 0.0010 ND ND
WCQ-542 | S§6-542 Site 6 04/08 - 04/09/99 | 0.0015 ND ND
WCQ-543 | S1-543 Site 1 04/08 - 04/09/99 | 0.0010 ND ND
WCQ-544 | S8-544 Site 8 04/08 - 04/09/99 | 0.0010 | 0.0078 0.0010
WCQ-545 | S2-543 Site 2 04/08 - 04/09/99 | 0.0058 ND ND
WCQ-546 | LI-546 | field blank 04/09/99 0.0010 ND ND
WCO-547 | NI-547 | box blank 04/09/99 0.0010 ND ND
Notes:




Attachment [ Cont’d

Measured Ambient Asbestos Concentrations
Monitoring Around Weber Creek Quarry

(April 20, 1999)

MDL: Acronym for Minimum Detection Limit

ND:

Acronym for non-detect

Concentration Format: same as reported by RJ Lee.

E-1-A-6

Concentration
(fibers per CC)
Log Sample Site Sampling MDL Measured
Number Id Number Dates all fibers > Sum
WCQ-548 | §9-548 Site 9 04/20 - 04/21/99 | 0.0010 | 0.0019 0.0010
WCQ-549 | S6-549 Site 6 04/20 - 04/21/99 | 0.0014 | 0.0014 ND
WCQ-550 | S1-550 Site 1 04/20 - 04/21/99 | 0.0075 ND ND
WCQ-551 1 S8-551 Site 8 04/20 - 04/21/991 0.0010 | 0.0155 0.0010
WCQ-552 | §2-552 Site 2 04/20 - 04/21/99 | 0.0010 | 0.0029 ND
WCQ-553 1 LI-553 | field blank 04/21/99 0.0010 ND ND
L WCQ-554 | NI-554 x bl 04/21/99 0.0010 ND ND.
(May 2, 1999)
Concentration
fibers per CC)
Log Sample Site Sampling MDL Measured
Number Id Number Dates all fibers | > Sum
WCQ-555| §9-555 Site 9 05/02 - 05/03/99 | 0.0010 ND ND
WCQ-556] S6-556 Site 6 05/02 - 05/03/99 | 0.0010 { 0.0010 ND
WCQ-557| S1-557 Site 1 05/02 - 05/03/99 | 0.0010 | 0.0019 ND
WCQ-558| S8-558 Site 8 05/02 - 05/03/99] 0.0010 | 0.0134 ND
WCQ-559| §2-559 Site 2 05/02 - 05/03/99 | 0.0010 | 0.0010 ND
WCQ-560| LI-560 | field blank 05/03/99 0.0010 ND ND
WC0O-561] NI-561 | box blank 05/03/99 0.0010 ND ND
Notes:




Attachment [ Cont'd

Measured Ambient Asbestos Concentrations
Monitoring Around Weber Creek Quarry

(May 14, 1999)

(-Zoncentration
(fibers per CC)
Log Sample Site Sampling MDL Measured
Number 1d Number Dates a]] fibers > S5um
WCQ-562 | §9-562 Site 9 05/14 - 05/15/99| 0.0010 ND ND
WCQ-563 | S6-563 Site 6 05/14 - 05/15/99| 0.0010 ND ND
WCQ-564 | S1-564 Site 1 05/14 - 05/15/99] 0.0010 | 0.0019 ND
WCQ-565] S8-565 Site 8 05/14 - 05/15/99 | 0.0010 | 0.0126 ND
WCQ-566 1 S$2-566 Site 2 05/14 - 05/15/99 ¢ 0.0010 | 0.0067 ND
WCQ-567 | LI-567 | field blank 05/15/99 0.0010 ND ND
WC0Q-568 | NI-568 | box blank 03/13/99 0.0010 ND ND
(May 26, 1999)
Concentration
fibers per CC)
Log Sample Site Sampling MDL Measured
Number Id Number Dates all fibers > Sum
WCQ-569 | §58-569 Site 8 05/26 - 05/27/99 1 0.0014 0.0252 0.0010
WCQ-570 | LI-570 | field blank 05/27/99 0.0010 ND ND
WC0-571 [ _NI-571 1 box blank 05/27/99 0.0010 ND ND
Notes:

MDL: Acronym for Minimum Detection Limit

ND:

Acronym for non-detect

Concentration Format: same as reported by RJ Lee.
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Attachment [II

MAINTENANCE MONITORING AT WEBER CREEK QUARRY
SCHEDULE OF SAMPLING DATES THROUGH JUNE 30,1999

OCTOBER 1998 NOVEMBER 1998 DECEMBER 1998
SUN [MON | TUE [WED [ THU | FRY [ SAT SUN [MON [ TUE [WED [ THU T FRI [SAT SUN [MONJTUE [WED]THUT FRI | SAT
T2 p kB R P P PR bRk
S181S
i 5 6 7 B o Jio s P [0 [it f1z i3 i+ | 2 R N - OO T [
SiS|S|s{SisIS
It |1z [13 f1s [15 pe 17 15 16 7 18 Jio o 13 fs 15 fis |17 jis |19
S|S1IS 5
18 19 po i P2 Q3 e b2 23 D4 s 26 27 b8 20 21 [2 |3 [23 [25 126
5
25 |26 27 [E 29 o [ 29 o TN T T
JANUARY 1999 FEBRUARY 1999 . MARCH 1999
SUN [MONTUE [WED [ THU | FRI [ SAT SUN JMON [ TUE [WEC [THU [ FRI [SAT SUN [MON | TUE [WED [ THU | FRI | SaT
1B 1L B P BB E T B B K B P
M
i B B b PR P 7 B 8 po [0 1z |3 7 g P fi0 It pz i3
R
o It fiz f1iz [+ |15 Jie 15 15 6 [7 18 |19 |o ta {15 16 |17 18 {19 20
M M
17 |13 9 o J1 |22 @23 I Rz 3 P4 |25 fos 7 BT |22 [23 P+ 5 6 27
M
pust 25 6 R7 8 [29 [0 28 T T
M
APRIL 1999 MAY 1999 JUNE 1999
SUN [MON JTUE [WED] THU | FRY | SAT SUN [MON]TUE [WED [THU | FRI [ SAT SUN [MON [ TUE [WED | THU | FRI | SAT
1 Rk P i T 2 p B P
L 5 6 F [8 P [t ‘T O "R O T T ks g P o i |2
M M (M)
1w iz |13 s s Jis {17 b po [in pz 3 pia s 1z 13 e |15 fle @17
M
18 19 o [@ Pz [23 P4 16 |17 |18 15 po R 2 18 Jis 20 [at P2 5 j2s
M (M)
25 26 7 8 po Jro Ry lest s 6 |27 P8 [29 27 8 [25 |0
M
S identifies days sampling occurred for full blown monitering program..
M identifies days sampling occurred for maintenance monitoring program.
R identifies days sampling did not occur for maintenance monitoring program due to rain.

(M)  identifies future days sampling is scheduled to occur for maintenance monitoring program.
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Attachment [V
RJ Lee Group Reports
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Appendix E-1-B

Air Resources Board
Bulk Sampling at Quarry Entrance






Air Resources Board
Alan C. Lloyd, Ph.D.

@

Winston H. Hickox

Secretary for Chairman
Environmental 2020 L Street » P.O. Box 2815 « Sacramento, California 95812 + www.arb.ca.gov
Protection
MEMORANDUM
TO: Todd Wong, Manager

Emissions Evaluation Section
Stationary Source Division

FROM: George Lew, Chief
Engineering and Lapcratory Branch
Monitoring and Laboratory Division

DATE: September 14, 1999

SUBJECT: RESULTS OF BULK SAMPLING AT WEBER CREEK QUARRY ENTRANCE
AND WILD TURKEY DRIVE QUARRY

This memorandum transmits the resuits for bulk samples taken at the Weber Creek Quarry
(WCQ) and at the quarry on Wild Turkey Drive (WTDQ). These samples were collected by
ARB staff and analyzed by RJ Lee using ARB Test Method 435 (TM435).

In May 1999 ARB staff collected four bulk samples at the entrance to WCQ following the
requirements set out in TM435. All four samples had a chrysotile asbestos concentration of
less than 1%, (See Attachment 1). Two of the samples had a concentration of 0.25%. No
asbestos was found on one sample. The fourth sample had 0.75%. Minimum detection limit
of TM435 is 0.25% asbestos. Attachment 2 contains RJ Lee’s report.

Staff took three bulk samples at WTDQ. You informed us that this quarry had a deposit of
tremolite asbestos. We did not collect representative samples as required by TM435 but
rather collected samples that are suspected to be tremolite, the purpose is to verify the
presence of tremolite asbestos. Ron Churchill, a registered Geologist from the Department
of Conservation’s Division of Mines and Geoclogy accompanied ARB staff to the quarry to
identify the tremolite veins. Staff took samples at three different veins within the quarry. The
asbestos concentrations for the three samples were 90.75%, 28.5%, and 83%, (See
Attachment 1). RJ Lee reported (Attachment 2) each sample contained tremolite.

If you have questions or need further information, please contact me at 327-0800.
Attachments (3)

cc: Bill Loscutoff

California Environmental Protection Agency
*  Printed on Recycled Paper
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Attachment 1

Results of ARB Test Method 435 Analysis

Log Sample Description Asbestos Asbestiform
# # Concentration
Wild Turkey Drive

1 WTDQ-1 Vein on South side of quarry 90.75% Tremolite

2 WTDQ-2 Vein on West side of quarry 28.5% Tremolite

3 WTDQ-3 Vein on North side of quarry 83% Tremolite

Weber Creek Quarry

WCQB-9991 1 Ten random grab samples 0.25% Chrysotile
WCQB-9952 2 Ten random grab samples 0.75% Chrysotile
WCQB-9993 3 Ten random grab samples 0.25% Chrysotile
WCQB-9994 4 Ten random grab samples ND

ND means non-detected

Minimum detection Limi; is 0.25%
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Attachment 2
RJ Lee Report for Weber Creek Quarry

E-1-B-3






RJ LeeGroup, Inc. Fax Transmittal

530 McCormick Street San Leandro, CA 94577
{510) 567-Q480 « Fax (510) 5670483

TO: James E. McCormick

Company: California Air Resources Board

Fax: (90)30F-A067

From: Scosha Brewer

Date: Thursday, April 25, 1999

" AOC904222-PC
4222
evota- ¢ -7%7-0F 7 |

Total Number of Pages Being Transmitted (including cover page):

MESSAGE:

Analysis Requested: PLM NESHAPS-40

Number of Samples Received: 4
Number of Samples Analyzed: 4
Comments:

Monroeville, PA = BayArea, CA « Washington, 0.C. <« Houston, TX
E-1-B-4



R] LeeGroup, Inc.

530 McCormick Street * San Leandzo, CA 94577
§10/567-0450 « FAX 510,/567.0488

Aprii 29, 1999

Mr. James E. McCormick
Califomia Air Reseurces Board
B.O. Bex 2815

2020 L Sireet

Sacraruento, CA 95812

RE:  PLM Point Count Asbestos Resulss for Samples as Shown on Table [
RILeeCroup, Inc. Job No.: AQC904222-pC
Client P.O./Job Number: N/A
Client Job Name/Location;: &-98.031 C—?9-0 gs

Dear Mr. McCormick:

Eaclased are the vesults from the polasized light mucroscapy (PLM) asbestos analysis of the abave refarenced
samples. Samples were analyzed in accordance with guidehnes set forth in the State of California, Air Resources
Board (ARB), Test Methad 435, Determination of Ashestos Conteny of Serpenune Agaregate (06/06/91).

Table [ lists sach sample identification aumber, gross sample description, type(s) and concentrarion of asbesios,
type(s) and concentration of nonasbestos fiders, major companznts and concentration of nonfibrous marerial (NFM),
sample run date, analyst. and the number of ashestos points counted in 400 total points. Asbestos concentrations are

given in percents to the nearest 0.25%.

The ARB Methad 435, Section 8.3 lists two exceptions to the peing counr rule. Exception I states: "If the sample
is suspected of cantaimning no asbestos a visual technique can be used to report that the sample does not contain
asbestos”. [f the sample is point counred, and asbestos is observed but not counted, the sample will be reported as
containing < 0.25% asbestos. Exception I states: "If the sample is suspected to have an asbestos contant in excess
of ten percent, a visual tachnique can be used to report that the simple contains greater than ten percent asbestos.”
In the case of Exception 11, the visual technique allowed in the National Instituze of Standards and Technology's
(NIST) National Voluntary Labaratory Acereditation Program (NVLAP), Bulk Asbestos Handbook (NIST
publication aumber NISTIR £8-3879, 10/88) will be followed. If aither exception is used it will be noted under the

Asb/Points category of Table I

RI Lee Group, Ine. is aceredited by the National Valuntary Lahorarary Accrediration Program (NVILAP) (NVLAP
Participant Number 1208-2) for bulk asbestos fiber analysis (PLM), and by the California Department of Health
Services, Environmental Laboratory Accreditation Program (CALELAP) for bulk asbestos analysis, Neither the
NVLAP Acereditation of this laboratary nor this repart may be used to claim product endorsement by NVLAP or

any agency of the U.S,

These results are submimed pursuant ro RJ Lee Group's current terms and conditions of sale, including the company's

standard warranty and himitation of liability provisions and no respansibility or lability is assumed for the manner
in which the results are used or injerpreted, Unless natified in writing to return the samples covered by this rapart,

RI Lee Group will store the samples for a periqd of ninety (99) days before discarding. A shipping and handling fee
will be assessed for the return of any samples.

SSY/sjb

Monreeville, PA » San Leandro, CA » Washingten. OC = Houstan, TX & Rlehland, WA
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Afcqoqga?;_% CHAIN OF CUSTODY SAMPLE RECORD

Project # C-89-031 | i Submitter: "James E. McCormack
Log # Sampie I.D. comments
wega - 999/ 2/ Yeanpss Compesirens 70 [/ crwr
uegp - 9973 o2 EXLYTE i 4 n el
ot ~ 2973 &3 YECRAALS ’" Ty
e "'797:/ E- X4 ¥ SRN¥PS ’ . w1y

WAS THE GHAIN OF CUSTODY SEAL INTACT ON SAMPLE CONTAINER?

ARB RJ Lee Laboratory
Ye s M{W -/ /ﬂ Mhacc. 4//@/@?
{Yes/No) Signature/Date (Yes/No) S|gnaturelbate
CHAIN OF CUSTODY:
ACTION glven by and date/time taken by and date/time
T ME
X Fer PM&C_ «//5/07 Tade Yps *//5797
XFer KPS Y/i/e
Ged, | p.n dejo9@ 1700
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Attachment 3
RJ Lee Report for Wild Turkey Drive Quarry
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R]J LeeGroup, Inc.

530 McCormick Street * San Leandro, CA 94577
510/567-0480 * FAX 510/567-0488

Tuly 16, 1999

Mr. James McCormick

California Air Resources Board
Engineering & Laboratory Branch
600 North Market Blvd
Sacramento, CA 95834

RE: PLM Point Count Asbestos Results for Samples as Shown on Table |
RJLeeGroup, Inc. Job No.: AOC907077-PC
Client P.O/Job Number: C-99-631 C-T7T-C 8}
Client Job Name/Location: -90-034

Dear Mr. McCormick:

Enclosed are the resuits from the polarized light microscopy (PLM) asbestos analysis of the above referenced
samples. Samples were analyzed in accordance with guidelines set forth in the State of California, Air Resources
Board (ARB), Test Method 435, Determination of Asbestos Content of Serpentine Aggregate (06/06/91).

Table I lists each sample identification number, gross sample description, type(s) and concentration of asbestos,
type(s) and concentration of nonasbestos fibers, major components and concentration of nonfibrous material (NFM),
sample run date, analyst, and the number of asbestos points counted in 400 total points. Asbestos concentrations are
given in percents to the nearest 0.25%.

The ARB Method 435, Section 8.3 lists two exceptions to the point count rule. Exception I states: "If the sample
is suspected of containing no asbestos a visual technique can be used to report that the sample does not contain
asbestos™. If the sample is point counted, and asbestos is observed but not counted, the sample will be reported as
containing < 0.25% asbestos. Exception II states: "If the sample is suspected to have an asbestos content in excess
of ten percent, a visual technique can be used to report that the sample contains greater than ten percent asbestos.”
In the case of Exception II, the visual technique allowed in the National Institute of Standards and Technology's
(NIST) National Voluntary Laboratory Accreditation Program (NVLAP), Bulk Asbestos Handbook (NIST
publication number NISTIR 88-3879, 10/88) will be followed. If either exception is used it will be noted under the
Asb/Points category of Table L.

RJ Lee Group, Inc. is accredited by the National Voluntary Laboratory Accreditation Program (NVLAP) (NVLAP
Participant Number 1208-2) for bulk asbestos fiber analysis (PLM), and by the California Department of Health
Services, Environmental Laboratory Accreditation Program (CALELAP) for bulk asbestos analysis. Neither the
NVLAP Accreditation of this laboratory nor this report may be used to claim product endorsement by NVLAP or
any agency of the U.S.

These results are submitted pursuant to RJ Lee Group's current terms and conditions of sale, including the company’s
standard warranty and limitation of liability provisions and no responsibility or liability is assumed for the manner
in which the results are used or interpreted. Unless notified in writing to return the samples covered by this report,
RJ Lee Group will store the samples for a period of ninety (90) days before discarding. A shipping and handling fee
will be assessed for the return of any samples.

Si Y.

Scott Stotler
Geologist E-1-B-9

SS/sjb
Moruoeville, PA * San Leandro, CA ¢ Washington, DC ¢ Houston, TX * Richland, WA
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CHAIN OF CUSTODY SAMPLE RECORD

Project #. C-99-031 [ Submitted by: James E. McCormack
Log# Sample I.D. comments
1 WTDQ-1 CONE
2 WTDQ-2 CHEMX
3 WTDQ-3 AMERICAN

_h
WAS THE CHAIN OF CUSTODY SEAL INTACT ON SAMPLE CONTAINER?

ARB RJ Lee Laboratory
Jes e SHEL Sl
{Yes/No) " Signature/Date (Yes/No) Signature/Date
CHAIN OF CUSTODY
ACTION given by and date/time taken by and date/time
¥ Fer. | bne SIS w7y ps 22/77
1 0, SFAHB® RS e

X Fer UPpPs 2 (®) %4,/87
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Appendix E-2-A

Air Resources Board
Pothole Road Study






Alan C. Lloyd, Ph.D.
Chairman
2020 L Street = P.O. Box 2815 « Sacramento, California 95812 « www.arb.ca.gov

\(‘ Air Resources Board

Gray Davis
Gav¥mor

Winston H. Hickox
Secretary for
Environmental
Protection

MEMORANDUM

TO: Todd Wong, Manager
Emissions Evaluation Section
Stationary Source Division

FROM: George Lew, Chief
Engineering and Latdra ranch
Monitoring and Laboratory Division

DATE: September 4, 1899

SUBJECT: RESULTS OF AIRBORNE ASBESTOS MONITORING NEAR
POTHOLES ON McKEON PONDEROSA WAY IN FORESTHILL
CALIFORNIA

At the request of the Placer County APCD, Monitoring and Laboratory Division staff
(staff} conducted airborne asbestos monitoring along the abandoned portion of McKeon
Ponderosa Way (Road) in Foresthill, California. The monitoring goal is to determine if
the dust, caused by vehicles going over the potholes, is a source of airbormne asbestos.
This Road is paved, is not maintained by the county due to its abandoned status, and
has numerous potholes. These potholes expose the serpentine road base materials
which have an asbestos content between 10 percent and over 50 percent according to
a recent report by the Department of Toxic Substances Control. Staff observed that
local traffic driving across the potholes, as well as nearby serpentine covered
driveways, generated massive dust clouds. For this study driveways were not
evaluated as a source of airbormne asbestos. '

A.  AIRBORNE ASBESTOS MONITORING
1. Sampling

Staff conducted the airbomne asbestos monitoring from July 5 through July 8,
1999. Three sampling sites were chosen along the Road. The sites were
chosen due to their proximity to potholes in the Road, their distance from
driveways, and the availability of a surface to setup the samplers. The first site,
called "BEG" was 0.1 miles from the beginning of the Road. The second site,
called “MID,” was 1.2 miles from the “BEG"” site. The third site, called "END" was

California Environmental Protection Agency
Printed on Recycled Paper
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Todd Wong
September 4, 1999
Page 2

1.5 miles from the BEG site and at the entrance to an abandoned quarry.
Attachment 1 is a street map showing the locations of the sampling sites. Aerial
photographs from United States Geological Survey (USGS) are contained in
Attachment 2 showing the sampling sites. A Globai Positioning System (GPS)
receiver determined the longitude and latitude of the sampling positions.
However, the non-military GPS is not accurate enough to pinpoint the sampling
locations. To overcome this inaccuracy, ten readings are taken at each location
{Attachment 3) then averaged and plotted cn a topographical map, Attachment
4.

An asbestos sampler (sampler) was placed at the three sampling locations. The
sampler consists of a filter cassette, battery powered pump and battery. The
filter cassette is supported off the ground by a TV antenna friped at a level within
breathing zone of an adult. A schematic of the sampler is contained in
Attachment 5. The flow is checked before and after the run.

As mentioned previously, monitoring started on July § and ended on July 8.
Three eight (8) hour samples were taken at each site during the sampling period
which started around 7:30 a.m. and ended around 3:30 p.m. Due to security,
samplers were set-up each morning and removed each afternoon.

On July 9, staff sent the samples to our contract laboratory, RJ Lee Group Inc.
(Lab) by United Parcel Service overnight. The Lab analyzed all samples by
ARB Level 3 TEM.

2. Results

The asbestos concentration results are summarized in Attachment 6. All of the
samples had detectable amounts of airbome asbestos. Airbome asbestos
concentrations range from a low of 0.0009 structures per cubic centimeter (S/cc)
to a high of 0.0214 S/cc. Seven of the nine samples had concentrations greater
than the minimum detection limit. Over half the samples with detectabie
asbestos concentration had fibers with a length greater than five (5) microns.
This unusually high fraction of samples with fiber lengths greater than 5 microns
may be due to the close proximity of the sampler to the potholes. The first site
had the highest asbestos concentration each day and had the heaviest traffic.
RJ Lee supplies a computer generated count sheet for each sample. The length
and width data and the asbestos type information are available on the count
sheet. Copies of RJ Lee reports along with count sheets are contained in
Attachment 7.
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Todd Wong
September 4, 1999
Page 3

B. QUALITY CONTROL

In addition to the nine (9) samples, three Quality Controi (QC) samples were
submitted to the Lab. A box blank and two field blanks were taken. The box
blank is a unopened cassette and is used to confirm that the original unused
cassettes are not contaminated. The field blank is used to determine if the flow
meter is a source of asbestos contamination. The field blank is handled like the
eight hour samples. Also, only one flow check is performed. Two flowmeters
were used in this study to measure the sampler's flowrate. A field blank was
taken for each flowmeter. The results of the analysis of the QC Samples is
contained in Attachment 6. Staff did not find any asbestos contamination.

Staff placed a label on each filter cassette which contained the sample number
and other information. Staff maintained a log sheet which list the sample
numbers, the sampling period, the date of sample collection, beginning and
ending flowrate, and results of leak checks. A chain of custody sheet
accompanied each sample. The Lab upon receiving the samples verified the
number of samples received and note if the chain of custody tape on the box
was broken upon receipt. In addition the Lab signed the chain of custody forms
and returned the original to staff. When analyzing the sample, the Lab maintains
its internal chain of custody.

C. TRAFFIC COUNTING

Staff counted traffic at the first site during the sampling period. Traffic peaked
the second day (18 vehicles and § motorcycles) with residents stopping and to
ask questions. On the third day staff spent only 80% of the time at the first site.
However, the traffic count was low for that day. Attachment 8 is a tabulation of
the traffic data.

D. METEOROLOGICAL DATA

Meteorological (Met) data consisted of wind speed and direction were taken only
during the sampling period. The Met station was hung on the same tripod as the
sampler. A schematic of the Met station is contained in Attachment 8. Staff
reduced the data and prepared the wind roses for the sampling period of each
sampler. However, the first hour of data were not useable because all samplers
were setup before the meteorological sensors were brought online. Attachment
9 shows the wind roses for each day.

If you have questions or need more information, please contact me at 327-0900 or have
your staff contact James McCormack of my staff at 322-2369.
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Todd Wong
Septernber 4, 1999
Page 4

Attachments (9)
Attachment 1 — Street Map
Attachment 2 - Aerial Photo's
Attachment 3 — GPS Data
Attachment 4 — Topographical Map
Attachment 5 — Sampler Schematic
Attachment 6 — Results
Attachment 7 - RJ Lee Reports
Aftachment 8 - Traffic
Attachment 9 — Met Data

cc: Bill Loscutoff

E-2-A-4



IR LS LA H..A,.“Ir. OESEEHAMCEEI VG S @
b l

/.

(2]
7

i
534
‘.

suoneoo-] Surdwes Fuimoyg dejy 12215
[ uswyIERY

E-2-A-5



Attachment 2
Aerial Photographs of Sampling Sites

Photo of all three
sampling sites.

Photo of Middle and
End Sampling Sites.

Photo of Beginning
Sampling Site.
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Attachment 3
Longitude and Latitude Coordinate of Sampling Sites

Sampling Latitude Longitude

Location ]| Readings {Degrees Minutes Degrees Minutes Allitude
beg0 38 59214 N | 120 54393 w | 2143
beg1 38 53259 N | 120 54426 w | 2323
z| vee 38 59228 N | 120 54438 w | 2228
o | beg3 38 59218 N | 120 54419 w| 2140
5 8| begs a8 50201 N | 120 54387 w | 2058
2 »| begs 38 59220 N | 120 54363 W/ 2075
E g beg6 38 59201 N | 120 54368 W[ 2453
3 § beg? 38 59.223 N 120 54409 W | 2292
@ 2| begs 38 59211 N | 120 54393 W | 2467
S beg9 38 59146 N | 120 54332 W /| 2856
average 38 50212 N | 120 54393 W | 2304

33987 — N |120807 — w
mido 38 58430 N | 120 54841 W | 2448
mid1 38 58395 N | 120 54800 W | 2006
z mid2 38 58391 N | 120 54874 W| 2178
© mid3 38 58394 N | 120 54837 w| 2346
« &1 mid4 38 58428 N | 120 54873 w| 2386
o B mids 38 58452 N | 120 54888 W | 2417
B S| miss 38 58456 N | 120 54886 W | 249
= g| mia 38 58463 N | 120 54882 W | 2406
&1 mids 38 58490 N | 120 s4899 w| 2265
] mid9 38 58486 N | 120  54.806 2301
average 38 58439 N | 120  54.859 w | 2325

38.974 — N | 120914 -— W
end0 38 58346 N | 120 54451 w | 1978
end1 38 58373 N | 120 54565 W /| 843
3| enc2 38 58387 N | 120 54485 w| 2192
o | end3 38 58424 N | 120 54522 W| 2473
&1 endd 38 58392 N | 120 54497 W | 2530
5 9 ends 38 58353 N 120 54463 W | 1954
2 1 ends 38 58358 N | 120 54465 W[ 1891
c| end 38 53388 N | 120 54472 W | 2094
2| encs 38 53406 N | 120 5448 W | 2158
g]_endss 38 53396 N | 120 54460 W | 1981
38 58382 N | 120 54485 W | 2009

average 1 agg73 - N |120908 -~ W
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Attachment 5
Airborne Asbestos Sampling Station

__—Meteorological
Sensors

o

Sampling
cassette

antenna
mast

Met Station \ \
Data Logge! 5

== 12VDC
Pump

12 V Battery
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Attachment 6

Results of TEM Analysis
Log Sample Asbestos Concentration
# # {Structures per Cubic Centimeter)
MDL All Fibers | >5 Microns
PH-1 END-1 0.0009 0.0009 ND
PH-2 MID-1 0.0009 0.0027 ND
PH-3 - BEG-1 - 0.0009 0.0054 0.0009
PH-4 END-2 0.0009 0.0017 0.0009
PH-5 MID-2 0.0009 0.0078 ND
PH-6 BEG-2 0.0009 0.0135 0.0051
PH-7 END-3 0.0009 0.0009 ND
PH-8 MID-3 0.0009 0.0150 0.0026
PH-9 BEG-3 0.0009 0.0214 0.0027
PH-10 BOX-1 0.0009 ND ND
PH-11 FIELD-1 0.0609 ND ND
PH-12 FIELD-2 0.0009 ND ND

BEG is acronym for Beginning of McKeon Ponderosa Way
BOX is acronym for Box Blank

END {s acronym for End of McKeon Ponderosa Way
FIELDI is acronym for Field Blank for Flowmeter #1

FIELD2 is acronym for Field Blank for Flowmeter #2

MDL is acronym for Minimum Detection Limit

MID is acronym for Middle of McKeon Ponderosa Way
ND is acronym for none detected

S/CC is acronym for Structures per Cubic Centimeter
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Attachment 7
RJ Lee Report
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RJ Lee Group, Inc.

530 McCormick St. ® San Leandro, CA 94577
(510) 567-0480 * FAX (510) 567-0488

July 17, 1999

Mr. George Lew

California Air RLcasourccs Board
Engineering & Laboratory Branch
600 North Market Blvd MONITORING 3 SLAGES BOARD
Sacramento, CA 95834 DIVISION

RE: TEM Asbestos Analysis Results for Samples as Shown on Test Report & Table II
RJ Lee Group Job No.: ATC907233
Customer Project No.: C-99-031

Dear Mr. Lew:

Enclosed are the results from the transmission electron microscopy (TEM) asbestos
analysis for your above referenced project using CARB Level III analysis. Test Report
lists each sample identification number, filter area, sample volume, area analyzed, structure
counts, analytical sensitivity, and the concentration of asbestos. Table IT lists the same
information as Test Report for structures 2 Sum in length. Table V lists the 95%
confidence limits for the analyses, based on the Poisson distribution. Count sheets are
included.

These results are submitted pursuant to RJ Lee Group's current terms and conditions of
sale, including the commpany's standard warranty and limitation of liability provisions and
no responsibility or liability is assumed for the manner in which the results are used or
interpreted.

Should you have any questions, please feel free to call.

Sincerel

Bernard Thomas
Project Manager

BT/sjb
Enclosures

Monroeville, PA ¢ San Leandro, CA « Washington, D.C. * Houston, TX
Chopra-Lee, Inc., Grand Island, NY
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R] LeeGroup , Inc
Count Sheet
Cllent Name Callfornia Air Resources Board

Project Number ATC907233 RIL QA Number CQL3189
RJL Sample ¥ 1822525CT Grid Openings 10
Client Sample ¥ PH-1-END-1 Total Asbestos 1
Micrascope 1200 EX Total Non-Asbestos 0
Acceleratlag Volt 100 Kv Filter CE 385 mm?
Magnification 20000 X Volume 4752.0 Liters
Analyst Yz Grid Opening Area  0.0092 mm?
EDS Disk Dilution Factor 1

Length Width Structure Amphibole
Field Fiber um wm Type Morph EDS Photo  SAED Type Comment

NSD
2.00 0.20 Chrysotile
NSD

(SR BRI SV R U )
CO0OQ0O000D0~0

-

BCM

0605

NSD - No Structures Detected
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R] LeeGroup , Inc
Count Sheet

Client Name Californla Air Resources Board .

Project Number ATC907233 RJL QA Number CQ13189
RJL Sample # 1822526CT Grid Openings 10
Client Sample # PH-2-MID-1 Total Asbestos 3
Microscope 1200 EX Total Non-Asbestos 0
Accelerating Volt 100 Kv Filter CE 385 mm?
Magnification 20000 X Volume 4480.0 Liters
Analyst YZ Grid Opening Area 0.0092 mm?
EDS Disk Dilutjon Factor 1

Length Width Structure Amphibole
Field Fiber um um Type Morph EDS Photo SAED Type Comment

NSD
NSD
NSD
NSD
NSD
3.70  0.30 Cluysotile
NSD
NSD
3.00 0.10 Chrysotile
320 0.15 Chrysotile
NSD

(-3 -2 -2 BRI NV IR R e L
ON =00~ QO00C0o

—_—

0606

NSD - No Structures Detected
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RJ LeeGroup , Inc
Count Sheet

Client Name California Air Resources Board
Project Number ATC907233 - RJL QA Number CQ13189
RJL Sample # 1822529CT Grid Openings 10
Client Sample # PH-5-MID-2 Total Asbestos 9
Microscope 1200 EX Total Non-Asbestos 0
Accelerating Volt 100 Kv Fiiter CE 385 mm?
Magnification 20000 X Yolume 4800.0 Liters
Analyst YZ Grid Opening Area  0.0092 mm?2
EDS Disk Dilutlon Factor i
Leagth Width  Structure Amphibale

Field Fiber pm wm Type Morph EDS Photo SAED Type Comment

i 1 1.50 0.10 Chrysotile CM X

2 1 200 0.18 Chrysotile BM X

3 1 2.00 0.20 Chrysotile BM 0608

4 1 1.20 0.10 Chrysotile Ml X

5 0 NSD

6 1 1.00 0.10 Chrysotile M X

[ 2 0.60 0.08 Chrysotile X

6 3 380 0.15 Chrysotile BCM X

7 1 120 0.12 Chrysotile BM X

8 [+] NSD

9 0 NSD

1o 1 2.00 0.20 Chrysotile BM X

NSD - No Structures Detected
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Project Number ATC907233
RJL Sample # 1822531CT
Client Sample # PH-7-END-3
Microscope 1200 EX
Accelerating Volt 100 Kv
Magnificatioa 20000 X
Analyst YZ
EDS Disk

Length Width  Structure
Field Fiber um um Type

RJ LeeGroup , Inc
Count Sheet
Client Name Californis Air Resources Board

Morph EDS Photo

RJL QA Number
G#ld Openings
Total Asbestos
Total Nan-Asbestos
Filter
Volume
Grid Opening Area
Dilution Factor
Amphibole
SAED Type

CQ13lsy

10

1

0

CE 385 mm?2
4632.0 Liters
0.0092 mm?

1

Comment

NSD
NSD
NSD
NSD
NSD
NSD
NSD
370 0.50 Chrysotile
NSD
NSD

[0 -3 IS . NV R N R
CO~000O00QOCO

0610

NSD - No Structures Detected
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Project Number ATC907233
RIL Sample #  1822531CT
Client Sample # PH-7-END-3
Milcroscope 1200 EX
Accelerating Velt 100 Ky
Magnification 20000 X
Analyst Y2
EDS Disk

Length Width  Structure
Field Fiber um um Type

R] LeeGroup , Inc
Count Sheet

Cllent Name California Alr Resources Board

Morph EDS Pholo

RJL QA Number
Grid Openings
Total Ashestos
Total Non-Asbestos
Filter

Volume

Grid Opening Area
Dllution Factor

Amphibole
SAED Type

CQlL3189

10

1

0

CE 385 mm?
4632.0 Liters
0.0092 mm?

1

Comment

NSD
NSD
NSD
NSD
NSD
NSD
NSD
3,70  0.50 Chrysotile
NSD
NSD

S WO~ N o
CO=0CO0O00COC

0610

NSD - No Structures Detected
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RJ LeeGroup , Inc
Count Sheet

Client Name Callfornia Air Resources Board
Project Number ATC907233 RJL QA Number CQlL3189
RIL Sample ¥ 1822532CT Grid Openings 10
Client Sample # PH-§-MID-3 Total Asbestos 17
Microscope 1200 EX Total Non-Asbestos 0
Accelerating Yolt 100 Kv Filter CE 385 mm?
Magnification 20000 X Yolume 4752.0 Liters
Analyst YZ Grid Opening Area  0.0092 mm?
EDS Disk Dllution Factor l
Length Width Structure Anphibole

Field Fiber pum wm Type Morph EDS Photo SAED Type Comment

t 0 NSD

2 1 1.78 0.t0 Chrysotile 0611

3 0 NSD

4 1 230 025 Chrysotile BM X

4 2 2.50 0.10 Chrysotile X

4 3 550 6.3 Chrysotile BM X

4 4 8.50 0.30 Chrysotile BCM X

5 1 1.00 0.10 Chrysotile X

5 2 L.50 €14 Chrysotile BCM X

5 3 2,10 0.25 Chrysatile B8M X

S 4 060 0.12 Chrysotile 8 X

5 S5 0.70 0.17 Chrysotile M X

5 6 1.20 0.08 Chrysotile X

6 1 0.8¢ 0.08 Chrysotile X

7 1 210 0.14 Chrysotile BC X

7 2 7.50 0.14 Chrysotile BM X

8 0 NSD

9 1 0.75 0.12 Chrysotile BM X

10 1 1.50 0.07 Chrysotile X

10 2 1,40 0.14 Chrysotile BM X

NSD - No Structures Detected
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R LeeGroup , Inc
Count Sheet

Client Name California Air Resources Board
Project Number ATC907233 RJL QA Number CQL3189
RJL Sample # 1822533CT Grid Openings 10
Cllent Sample ¥ PH-9-BEG-3 Total Asbestos 24
Microscope 1200 EX Total Non-Asbestos 0
Accelerating Volt 100 Kv Filter CE 385 mm?
Magnification 20000 X Volume 4680.0 Liters
Aagalyst YZ Grid Opening Area  0.0052 mm2
EDS Disk Dilution Factor L
Length Width  Structure Amphibole

Field Fiber pm wm Type Morph EDS Photo SAED Type Comment

t 1 2.50 0.18 Chrysotile B8BM X

{ 2 220 0.20 Chrysotile 0612

2 0 NSD

3 1 2.70 0.10 Chrysotile M X

4 i 7.00 0.20 Chrysotite B X

4 2 1.50 0.20 Chrysotile BM X

4 3 1.50 0.20 Chrysotile BM X

4 4 1.20 0.40 Chrysotile BM X

5 1 0.60 0.12 Chrysotile BM X

s 2 070 0.10 Chrysotile M X

) 3 200 0.12 Chrysotile BC X

6 1 9.00 0.12 Chrysotile BCM X

6 2 270 0.25 Chrysotile BM X

6 3 210 0.10 Chrysotile M X

6 4 3.50 0.12 Chrysotile BM X

[ 5 120 0.12 Chrysotile BM X

7 I 9.50 0.75 Chrysotile BM X

7 2 2.9 0.20 Chrysotile B X

7 3 1.20 0.12 Chrysotile BM X

7 4 200 0.12 Chrysotile BCM X

7 5 2.50 0.12 Chrysotile BM X

8 0 NSD

9 1 120 0.15 Chrysotite BM X

9 2 296 0.30 Chrysotile BCM X

10 1 320 0.12 Chrysotile BM X

10 2 300 050 Chrysotile BCM X

NSD - No Structures Detected
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Rf LeeGroup , Inc
Count Sheet

Cllent Name Callfornia Air Resources Board
Project Number ATC907233 _ RIL QA Number CQ13189
RJL Sample # 1822534CT Grid Openings 10
Client Sampie # PH-10-BOX-| Tatal Asbestos 0
Microscope 1200 EX Total Noo-Asbestos 0
Accelerating Volt 100 Kv Filiter CE 385 mm?
Magnification  20000X Volume 4800.0 Liters
Analyst YZ Grid Opening Area  0.0092 mm?
EDS Disk Dilution Factor l
Length Width Structure Amphibole

Field Fiber pm pm Type Morph EDS Photo SAED Type Comment

1 0 NSD

2 0 NSD

3 0 NSD

4 0 NSD

5 0 NSD

6 0 NSD

7 0 NSD

3 0 NSD

9 0 NSD

10 0 NSD

NSD - No Structures Detectod
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Rj LeeGroup , Inc
Count Sheet

Client Name Californla Air Resources Board
Project Number ATC907233 RJL QA Number CQlL3189
RJL Sample # 1822535CT Grid Openings 10
Client Sample # PH-l!-FIELD-1 Total Asbestos 0
Microscope 1200 EX Total Non-Asbestos 0
Accelerating Volt 100 Kv Filter CE 385 mm?
Magnification 20000 X ’ Volume 4800.0 Liters
Analyst YZ Grid Opening Area 0.0092 mm2
EDS Disk Dilution Factor 1
Length Width Structure Amphibole

Field Fiber um um Type Morph EDS Photo SAED Type Comment

1 Q NSD

2 NSD

3 0 NSD

4 0 NSD

5 0 NSD

6 0 NSD

7 0 NSD

8 0 NSD

9 0 NSD

10 0 NSD

NSD - No Structures Detected
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RJLeeGroup , Inc
Count Sheet

Client Name California Alr Resources Board
Project Number ATC907233 RJL QA Number CQ13189
RJL Sample ¥  18322836CT Grid Openings 10
Cllent Sample # PH-12-FIELD-2 Total Asbestos ]
Microscope 1200 EX Total Non-Asbestos 0
Accelerating Yolt (00 Kv Filter CE 385 mm?
Magnlification 20000 X Volume 4800.0 Liters
Analyst - YZ Grid Opening Area 0.0092 mm?2
EDS Disk . Dilution Factor 1

Length Width  Structure Amphibole
Field Fiber um um Type Morph EDS Photo SAED Type Comment

GBeteegEa8

NSD - No Structures Detected
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Air Resources Board

Alsn C, Lioyd, Ph.D.
Chairman

Wiaston H. Hickex ~ -020 L Street - P.O. Box 2815 + Sacramento, California 95812 + www.arb.ca.gov

Secretary for
Environmental
Protection

Tuly 9, 1999

Bermnard Thomas

Project Leader

RJ Lee Group

530 McCormick St.

San Leandro, CA 94577 -

BenwAAD
Dear W

Per our Contract, enclosed are 12 samples for TEM analysis using ARB Level 3 analysis.
I need these samples analyzed within 48 hours from receipt by your laboratory. Ifyou
cannot meet this analysis time frame please contact me at (916) 263-2060. Please use the ARB
Log # as the sample ¥ in your tracking system. [ also want to pick up all analyzed Cassettes and
Bulk Samples on Thursday, July 15, 1999. [ am sending Matt Lettau of my staff to pick up the
samples. He will arrive around 11:00am. He will bring the necessary chain of custody forms to
transfer the custody of the samples.

Please fax the preliminary results to George Lew at (916) 263-2067. Send the final results
along with the completed chain of custody form to:

George Lew, Chief

Eagineering and Laboratory Branch
Air Resources Board

P. 0. Box 2815

600 North Market Blvd

Sacramento, CA 95814

If you have any questions call me at (916) 263-2060.
Sincerely,
Jowa £ M6ead]
James E. McCormack

Air Resources Engineer
Monitoring and Laboratory Division

Califomia Environmental Protection Agency
Prinied on Recycled Paper
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R] LeeGroup , Inc
Count Sheet

Client Name California Air Resources Board
Project Number ATC907233 RJL QA Number CQ13189
RJL Sample # 1822527CT Grid Openings 10
Client Sample # PH-3-BEG-1 Total Asbestos 6
Microscope 1200 EX Total Non-Asbestos 0
Accelerating Volt 100 Kv Filter CE 385 mm?
Magnification 20000 X Volume 4608.0 Liters
Analyst YZ Grid Opening Area 0.0092 mm?
EDS Disk . Dilution Factor 1
Length Widh  Structure Amphibole

Field Fiber um wm Type Morph EDS Photo SAED Type Comment

| I 210 0.12 Chrysotile BM X

I 2 5.00 050 Chrysotile BCM X

2 0 NSD

k] 0 NSD

4 1 420 0.70 Chrysotile BM 0607

5 0 NSD

6 0 NSD

7 I 1.65 0.12 Chrysotile BM X

8 ! 200 0.12 Chrysotile BCM X

9 1 200 0.4 Chrysotile BM X

10 0 NSD

NSD - No Structures Detected
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R] LeeGroup ,
Count Sheet

Client Name California Air Resources Board

Project Number ATC907233

Inc

RJL QA Number CQl3189
RJL Sample # 18228528CT Grid Openings 10
Ctient Sample # PH-4-END-2 Total Asbestos 2
Micrascope 1200 EX Total Noa-Asbestos 1
Accelerating Voit 100 Kv Filter CE 3385 mm?
Magnification 20000 X Yolume 4920.0 Liters
Analyst YZ Grid Opening Arez  0.0092 mm?
EDS Disk Dilution Factor 1
Length Width Structure Amphibole

Field Fiber um um Type Morph EDS Photo SAED Type Comment

1 0 NSD

2 0 NSD

3 ¢ NSD

4 1 1.50 0.12 Chrysotile B

5 1 640 0.0 Chrysotile BCM

6 0 NSD

7 0 NSD

8 1 100 0.0 Ambiguous Ml

9 0 NSD

10 0 NSD

NSD - No Stroctures Detected
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Attachment 8
Observed Traffic at the “Beginning Site” On McKeon Ponderosa Way*

. Date Day of Week Vehicles Motorcycles
July 5, 1999 Tuesday 8 6
July 6, 1999 Wednesday | 18 5
July 7, 1999 Thursday S5*» Pade

* Sampling occurred during the hours of 0730 to 1530 hours.

** Wasn't present all the time during sampling. Took two hours to photograph sampling
sites and take distance measurements.
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Company Name

ARB

Display
Wind Speed

Avg. Wind Speed
1.57 Knots

Attachment 9
Meteorological Data
Wind Rose Plot

Beginning of abandoned road near Foresthill - 1

Crientation
Direction blowing from

Units
Knots

Calm Winds
0.00%

E-2-A-30

gy o)

Plot Year-Datc-Time
7/6/99 1000 to 7/6/99 1600

Sample ID
Beg-1



Company Name
ARB

Display
Wind Speed

Avg. Wind Speed
1.43 Knots

Attachment 9 cont’d
Meteorological Data
Wind Rose Plot

Beginning of abandoned road near Foresthill - 2

iR 3
‘l
kY
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.
SR deeenn
1
H
H
H
;
» I’
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’
: s
L
: .
-------- P
; .
Eﬁﬂ ,,,,,
Orientation

Direction blowing from

Units
Knots

Calm Winds
12.5%

E-2-A-31

Plot Ycar-Date-Time

7/7/99 0800 to 7/7/99 1500
Sample D

Beg-2



Company Name
ARB

Display
Wind Speed

Avg. Wind Speed
1.71 Knots

Attachment 9 cont’d
Meteorological Data
Wind Rose Plot

Beginning of abandoned road near Foresthill - 3

[ I ER,
i ’~
' N
...............
...... femeeen,
' ~ -
.
......... .
'l
.
E Y
. .
........ ORI SRR
4
;
/
.
.

Orientation
Direction blowing from

Units
Knots

Calm Winds
12.5%

E-2-A-32

.l.: it S Cuin)
Plot Year-Date-Time
7/8/99 0800 to 7/8/99 1500
Sampie ID
Beg-3



Company Name
ARB

Display
Wind Speed

Avg. Wind Speed
2.00 Knots

Attachment 9 cont’d
Meteorological Data
Wind Rose Plot

Middte of abandoned road near Foresthill - 1

PR R P

......

Orientation
Direction blowing from

Units
Knots

Catm Winds
0.00%

E-2-A-33

Vet Sowadd Sy

Plot Year-Date-Time
7/6199 0900 to 7/6/99 1600

Sample ID
Mid-1



Company Name
ARB

Display
Wind Speed

Avg. Wind Speed
2.00 Knots

Attachment 9 cont’d
Meteorological Data

Wind Rose Plot
Middle of abandoned road near Foresthil! - 2

Oricntation
Direction blowing from

Units
Knots

Calm Winds
0.00%

E-2-A-34

Plot Year-Date-Time
71199 0900 to 7/7/99 1500

Sampie ID
Mid-2



Company Name
ARB

Display
Wind Speed

Avg. Wind Speed
2.14 Knots

Attachment 9 cont’d
Meteorological Data

Wind Rose Plot

Middle of abandoned road near Foresthill - 3

Orientation
Direction blowing from

Units
Knots

Calm Winds
0.00%

E-2-A-35

it Besmtt 1)

Plot Year-Date-Time
7/8/99 0900 to 7/8/99 1500

Sample 1D
Mid-3



Company Name
ARB

Display
Wind Speed

Avg. Wind Speed
2.30 Knots

Attachment 9 cont’d
Meteorological Data

Wind Rose Plot
End of abandoned road near Foresthill - 1

Wit Spami Ly

Orientation Plot Year-Date-Time
Direction blowing from 716/99 0700 to 7/6/99 1600
Units Sample 1D

Knots End-1

Calm Winds

0.00%
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Company Name

ARB

Display
Wind Speed

Avg. Wind Speed
2.40 Knots

End

Attachment 9 cont’d
Meteorological Data

Wind Rose Plot
of abandoned road near Foresthill - 2

bl Bowesi Gy
Oricntation Plot Year-Date-Time
Direction blowing from /7199 0700 to 777/99 1600
Units sample 1D
Knots : End-2
Calm Winds
0.00%
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Company Name
ARB

Display
Wind Speed

Avg. Wind Specd
2,00 Knots

Attachment 9 cont’d
Meteorological Data
Wind Rose Plot

End of abandoned road near Foresthill - 3

Orientation
Direction blawing from

Units
Knots

Calm Winds
0.00%

E-2-A-38

Vaind S Cind

Plot Year-Date-Time

7/8/99 0700 to 7/8/99 1500

Sample ID
End-3
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Air Resources Board
Bulk Sampling Of McKeon-Ponderosa Road
Pothole Road Study






Air Resources Board

Alan C. Lloyd, Ph.D.

@

Winston H. Hickox Chairman Gray Davis
Agency Secretary 2020 L Street - P.O. Box 2815 - Sacramento. California 95812 - www arb.ca.gov Governor
MEMORANDUM
TO: Dan Donohoue, Chief

Emissions Assessment Branch
Stationary Source Division

—

t - /) \ i

FROM: George Lew, Chief 4L :CJ‘
Engineering and Laé-t;ato Branch

Monitoring and Laboratory Division
DATE: March 23, 2000

SUBJECT: RESULTS OF BULK SAMPLING OF UNPAVED ROADS

This memorandum transmits the results of analyses of buik samples taken from
unpaved or aggregate covered roads in El Dorado County and Placer County. Samples
were taken from three unpaved county roads in El Dorado County, a pothole consumed
section of an abandoned county road in Placer County, a private homeowner
association road in E| Dorado County, and a school bus stop and turn-around whose
surface is covered with serpentine aggregate. A total of seven samples were collected
in accordance with Air Resources Board (ARB) Test Method 435.

The bulk samples are representative of the area of road sampled. The analysis was
performed by ARB'’s contract lab RJ Lee in San Leandro. At ARB's direction, R. J. Lee
modified the ARB Test Method 435 by performing a 1000 point count analysis instead of
a 400 point count as required by the test method. This 1000 point count requirement is
more stringent than the 400 count procedure and is therefore an acceptable
maodification of Method 435. The results are tabulated in Attachment . The report from
RJ Lee is attached (Attachment Il). A map showing the approximate location of the
‘roads sampled is also attached (Attachment 111). -

Ten roads in El Dorado County, as follows, were identified as being non-paved county
maintained roads; South Shingle Road, Farnham Ridge Road, Indian Diggins Road,
Consumnes Mine Road, Park Creek Road, Goose Flat Road, Mt. Murphy Road, Bayne
Road, Bear Creek Road and Breedlove Road. The roads were identified by a
contractor in a report (Attachment [V) to the El Dorado County Department of
Transportation. Staff of the Testing Section (MLD) and industrial Section (SSD)
performed a site assessment of the identified county maintained roads. Only three of

E-2-B-1

California Environmental Protection Agency

Printed on Recyclad Paper



Dan Bonohoue
March 23, 2000
Page 2

the roads had a section of serpentine-like aggregate. One of the three roads had two
sections of serpentine-like aggregate. Thus, A total of four butk samples were taken
one each at Breedlove Road, Bear Creek Road and two at Bayne Road. One sample
was taken from each section of road with serpentine-like aggregate. Bulk sampies were
of loose road material. RJ Lee reported that the asbestos content was 0.1% or less in
the four samples.

The serpentine aggregate road base material exposed by the potholes at the McKeon
Ponderosa Way, had an asbestos concentration of 0.2%. In July 1999, MLD staff
conducted ambient air monitoring on this road (results transmitted to Todd Wong in a
memorandum dated September 4, 1999). The purpose of the air monitoring was to
determine the asbestos exposure from local traffic driving across the road base material
exposed by the potholes. The bulk samples were taken near the air-monitoring site
which showed the highest average airborne asbestos concentration.

A bulk sample from Moonbeam Lane in El Dorado County was also collected in
accordance with ARB Test Method 435. Attachment IIl shows the approximate location
of the private road. The road was sampled because it had been scraped clean of
serpentine aggregate material. However, a fine powder of serpentine was present on
the road. The bulk sample was a representative sample of the loose material on a
thirty-foot section of the road. RJ Lee reported that the bulk sample contained 0.8%
asbestos.

A school district in El Dorado County spread serpentine aggregate at a school bus stop
on Sliger Mine Road. The turn-around was sampled in accordance with ARB Test
Method 435. The RJ Lee Report states that the asbestos content was 1.2%.

If you have questions, comments or need further information, please contact me at
327-0900.

Attachments (4)

cc. Bill Loscutoff
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Attachment |
Results of Bulk Sampling

Log Sample Asbestos
Number | Number Sampling Location (Road Name) Caoncentration
1 BR-1 Baynes Road 1 section ND
2 BR-2 Baynes Road 2 section ND
3 BR Bredlove Road 0.1%

4 BCR Bear Creek Road ND

5 SMR Sliger Mine Road (School Bus Turn-Around) 1.2%
6 ML Moonbeam Lane 0.8%
7 FH-1 McKeon Ponderosa Way 0.2%

ND - No Asbestos Detected
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Attachment Il
RJ Lee Report
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R]J LeeGroup, Inc.

Febriary T4, 2600
330 MCorruck Strzet ¢ San Leandro, CA 94377
310 507 0450 ¢ FAX 310/367-0488
aMr George Lew
Calturma ar Rwsonrees Bouard
2 Sox 23
1IN0 14" Smeat
Sacramento. T A 2585+

]E PLs Pount Count Askestos Results for Jamples 13 Shown on Table |
R Lee Group, [ne. Job No  AOCH1 1097-pC
Cleat P O Job Number C-39-101
Client Job Name/Location C-99-103

Duar My Lew

Due to typograptucal errars, we ars rescinding the pravious report from RJ Lee Group, [nc. for the above
referenced samples. Enclesed arc the results from the polarized light microscopy (PLM) asbestos analysis
of the 1bove referenced samples. Samples were analvzed 1n accordance with gudelines set forth n the
State of Cahforrua. Aur Resources Board (ARB), Test Method 435, Determunation of Asbestas Content of
Serpenune Aggregate (06/06/91)

Table T lists 2ach sample denufication number. 4ross sample description, rype(s) and concenmation of
15Destes. noels) and soncenurauon of non-askbestes abers. major componems and concentration of non-
fibrous matznal ANFMD. sample run date, analvst. and ihe number of asbestos points counted in 1000 total
points  Asbestos cancentrauans Ars given in peresnls 1e ie neauest 2 1™

The ARD Method 435, Section 8.3 lists two exceptions 10 the point count rule. Excepuion [ statcs. “If the
sample 1s suspected of contawung 20 asbestos 2 visual techruque can be used to report that the sample does
nat contawn asbestos” Lf the sample 15 pomnt counted. and asbestos is abserved but not counted, the sampl¢
will be reported as containing <0 1% asbesios Exception II states If the sarople is suspected to have an
asbestos content tn ¢xcess of ten percent. 3 visual techunique can be used to report that the sample contains
greater than ten percent asbesios™ [nthe case of Exception 11, the visual techrque allowed in the National
nsurute of Standards and Technology's (NIST) Nationwl Veluntary Laboratory Accreditation Program
(NVLAP), Bulk Asbestos Handboak (NIST publicauan number NISTIR 88-1879, 10788) will be followed.
1 ether exception is used 1t will be noted under the Asb/Points category of Table I.

RJ Les Group. Inc 1s accredited by the Nauonal Violuntary Laboratosy Assreditation Program (NVLAF)
(NVLAP Participant Number 1208-2) for bulk asbestos fiber analysis (PLM), and by the California
Department of Health Scrvices, Environmental Laboratory Accreditation Peogram (CALELAP) for bulk
asbestos amalysis. Neither the NVLAP Accreditation of this laboratory nor this rcport may be used to claim
product endorsement by NVLAP or any agency of the U.S.

These results are submtted pursuant to RJ Lee Group's current terans and conditions of sale. in¢luding the
company s standard warranty and linutaiion of liability provisions and no responsibility or Lability is
assumed for the manncr in which the results are used or interpreted Unless notified in writing Lo retum the
sanmples covered by this report. RJ Lee Group, Inc. will store Lthe samples until they are picked up by 3
Califormia Air Resources Board represenuative. A shipping and handling fee w! be assessed for the retum
of any samples.

l:’
Sia v,

| S
Geologist

SSY/sib

Monroewile. PA » San teandro CA ¢ Washington, DC = Richiang, Wa
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Air Resources Board

Barbara Riordan, Chairman

<

Peter M. Rooney P.O. Box 2813 - 2020 L Street - Sacramento. California 97312 - www.arb.ca.zov Pete Wilsan
Secretary jor avernor
Environmental

Prateciion

November 2, 1999

Steve Yata

RJ Lee Group

330 McCormick St.

San Leandro, CA 94577

Dear Mr. Yata;

Enclosed are 7 bulk samples for a modified ARB Test Method 433 (TM435) analysis. The
samples have been crushed as required by TM435. [ want a one thousand (1000) point count on
each sample instead of the usual 400 point count required by TM435. [ do not want any
visualization techniques used. [ talked to Ben Schiflebin and the cost per sample for a 24 hour
turn around would be $75. Ben said, a preliminary report of the analysis would be FAX'd to
ARB within the 24 hour period and the final report would be mailed within five working days.
Please use the ARB Log # and the ARB sample # as the client’s sample # in your tracking
system.

Please fax the preliminary results to George Lew at (916) 322-2444. Send the final results along
with the compieted chain of custody form to:

George Lew, Chief

Engineering and Laboratory Branch
Air Resources Board

P. O. Box 28135

600 North Market Blvd
Sacramento, CA 95814

[f you have questions, please contact me at (916) 327-1502.
Sincerely, P
: = 7" ? L
PV :’G //// ?‘Lc&“(' o
“Fames E. McCormack
Air Resources Engineer

Monitoring and Laboratory Division

E-2-B-7
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UNPAVED ROADS GEOLOGIC

YOUNGDAH] | ProectNo- 99292 RECONNAISSANCE

& ASSOCIATES, INC. [ _ e Breediove Road - Section 30
°p or £l Dorado County, California

GEQTECHMICAL. ENVIRONMENTAL & CONSTAUCTION LAB




CHAIN OF CUSTODY
CALIFORNIA AIR RESQURCES 8CARD
MCMITORING & LABCRATORY DIVISICN

[=h¥%

SNGIMEERING A LABCRATORY B8RANCH
P Z Box 2813, Sacramento, CA §3312

ASBESTOS SOIL SAMPLING

EL DORADO C
OCTOBER,

QUNTY
1999

SAMPLE RECORD

JoD C-56-"03 Date: i 1g8
Log rumzers: [ = b
"METHOD |
ACTION DATE TIME INITIALS OF
GIVEN BY | TAKEN BY | STORAGE
Sample Cellected 10/24/45 |ovoo - 1860 [~ V4 [ \\Q@W Boem T
Transfer Csena Lovnr ﬁuc.{(g,ﬁ'
Transfer W\ /_l /99 | 07320 E)‘-"/d“ "~/ \\_&M' Ak Ts
Transfer Nl | & E)SS f’\‘\-(}Q_m_ @M Buget
Transfer \;\]{Ui“\"‘!!ﬁ‘ 1300 P Suzco A ad,\__&._ckg{%
Transfer Hi}u I %5 {500 f\k: ¢ (U~ B&i‘q
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Map Showing Approximate Location of Unpaved Roads
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Report on Unpaved County Roads in El Dorado County
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El Dorado County Project No. 99292
Department of Transportation 13 September 1999
2850 Fairlane Court
Placerville, CA 95667
Attention: Mr. Keith Harvey
Subject: SECTIONS OF EL. DORADO COUNTY UNPAVED ROADS

Geologic Reconnaissance for Potential Asbestos Conditions
Letter Report

Reference: Draft Map of Areas Within El Dorado County Requiring Investigation/Evaluation for the
Presence of Naturally Occurring Asbestiform Minerals, prepared by SAGE Environmental
Science Committee, July 1999.

Dear Mr. Harvey:

At your request, Youngdahl & Associates, Inc. has performed a geologic reconnaissance of 14
sections of unpaved El Dorado County roads. The sections were selected by the El Dorado County
Department of Transportation (D.O.T.)on the basis of the referenced map. The referenced map
utilizes sections of USGS 7.5 minute quadrangles to identify a section as either not likely to contain
asbestos or to identify sections that should be further evaluated. Those areas of unsurfaced roads
that fall outside of the areas of further evaluation identified on the referenced map are considered
unlikely to contain significant quantities of naturally occurring asbestos. Many of these roads are
completely unsurfaced, relying on native soils/rock to provide a road bed.

The primary focus of our geologic reconnaissance was to identify sections of road that, based on
the types of rock present, have a potential to contain naturally occurring asbestos and may require
additional investigation/remediation. Our reconnaissance required us to observe the bare road
and/or road cuts in sections of unpaved roads. We did not evaluate paved sections of road. A
secondary focus was to observe any aggregate materials used to surface roads within these
sections to check for the use of serpentine aggregates. This required a periodic visual examination
of the aggregates. The following roads were evaluated:

1) South Shingle Road, Section 16; mo &
2) Russell Hollow Road, Section 11; I ]
3) Goose Flat Road, Section 15; o . z
4) An unnamed loop of Pleasant Valley Road Section 29; B L M
5) Cosumnes Mine Road, Sections 4 and 9, 0% N <
6) Indian Diggins Road, Sections 17 and 18; af ¥ 5
7) Farnham Ridge Road, Sections 25, 30, 29; cs =
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8) Mameluke Hill Road near Georgia Slide Road, Section 2;
9) Breedlove Road, Section 30;
) Bear Creek Road, Sections 19 and 30;
11) Bayne Road, Sections 14, 17, 21;
)i Mosquite Road, Section 14;
13) Mt. Murphy Road, Sections 5, 8, 17; and
14) Park Creek Road, Section 3.

Of the above listed roads, Russell Hollow Road, the unnamed loop of Pleasant Valley Road,
Mameluke Hill Road, and Mosquito Road were found to be surfaced with asphalt and were thus not
further evaiuated.

South Shingle Road, County Road No. 17, Section 16

South Shingle Road passes through the community of Latrobe and heads westerly across the
Sacramento County Line. This stretch of the road passes over an area mapped to contain Jurassic
Copper Hills Volcanics and gabbroic rocks. In Youngdahl & Associates, Inc. experience, thlS area
also contains small bands of the Jurassic Sailt Springs Slate.

The evaluation of the stretch of South Shingle Road west of Latrobe Road began with the
measuring of mileage starting at the intersection of South Shingle and Latrobe Reoads. The first
roadcuts, 0.6 miles west of Latrobe Road but still in the paved section, exposed moderately to
highly weathered Copper Hill Volcanics with very closely spaced fractures, probably a
metamomphosed subagueous tuff. The paved section ended 0.65 miles from Latrobe Road. The
unpaved road appeared to surfaced with AB (aggregate base) type aggregate. No serpentine or
asbestos was observed. A quartz vein was observed at mile 1.05, about 20 feet east of milepost
2.32. The road base appeared to have been oiled at 1.1 miles from Latrobe Road. By mile 1.5,
the Copper Hill Volcanics in the vicinity of the road were noted to exhibit “tombstone” outcrops,
typical of old submarine lava flows. At 1.8 miles, occasional serpentine fragments was observed
to be mixed with the other gravel in the road base. At 2.0 miles the aggregate used on the road
surface became very sparse. Atmile 2.8 and the end of the stretch of road to be investigated, a
large boulder of imported serpentine was observed at mile post 0.57. No asbestos was observed
on this section of South Shingle Road. Smail amounts of serpentine was observed to be mixed into
the aggregate on this road.

Goose Flat Road, County Road 42, Section 15

Goose Flat road is a very lightly used road that connects Rattlesnake Bar Road to Folsom Lake
near an idle limestone mine. The road used to be a section of Rattesnake Bar Road that led to a
bridge that crossed the North Fork of the American River. The road was once paved but has now
deteriorated to the point where the road now has to be partially surfaced with aggregate.

The rocks in this area include Jurassic Copper Hill Volcanics with limestone deposits and probable

thin beds of Salt Springs Slate. The road passes very close to the west side of the mapped West
Branch of the Bear Mountains Fault Zone. West of this road, ultramafic deposits associated with
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chromite deposits are present. In Youngdahl & Associates, Inc. opinion, this stretch of road may
lie within the West Branch of the Bear Mountains Fault Zone.

Starting the mileage measurement at the intersecticn of Rattlesnake Bar Road and Goose Flat
Road, the road aggregate appeared to be a combination of metavolcanic rock and limestone
without any serpentine or asbestos. At mile 0.05, an idle limestone quarry was observed on the
east side of the road. At mile 0.08, an outcrop of metavoicanics/metasediments striking due north
and dipping 70 degrees to the east was observed. By the time the end of the road was reached
at mile 0.25 at a rock barrier, no serpentine or asbestos was observed either in the road cuts or in
the aggregate.

Cosumnes Mine Road, County Road 877, Sections 4 and 9

Cosumnes Mine Road connects String Canyon Road with Sciaroni Road northwest of the
community of Grizzly Flat. The road passes through Mesozoic granitic rocks and near Paleozoic
Shoo-fly metasediments. The road passes through sections 4 and 9 which are identified on the
referenced map as requiring further evaluation for asbestos.

The section that passes through Section 9 is paved. The pavement ends about 125 feet north of
private Bevearly Hills Road near 5010 Cosumnes Mine Road. In Section 4. The initial surfacing
material was noted to be crushed river gravel and crushed quarried rock. No serpentine or
asbestos was observed. Decomposed granite was visible in road cuts near this point. Cosumnes
Mire Road enters naticnal forest land 0.4 miles from the end of pavement. At 1.0 mile a gabbroic
rock outcrop was observed in a road cut. No serpentine or asbestos was observed in the road
cuts, the base of the road, or in the aggregate used to surface the road.

Indian Diggins Road, County Road 92, Sections 17 and 18

Indian Diggins Road passes south and west off of Omo Ranch Road near the community of Omo
Ranch. The road serves an area that once included hard rock and placer gold mines. Virtually all
of the Section 17 portion of the road is mapped as crossing through Tertiary Mehrten
volcaniclastics. (mudflows). The portion that crosses Section 18 passes over Paleozoic Shoo-fly
metasedimentary rocks.

For the purposes of our reconnaissance, the mileage was started where the pavement ends, right
at the intersection with Omo Ranch Road. At the start of the road, no rock exposures were visible
and the road was observed to be surfaced with rounded river gravels and newer crushed rock
without serpentine or asbestos. No rock exposures were observed until about 0.7 miles when
volcanic conglomerate was found in a road cut. At 1.4 miles from the intersection an exposure of
~ light gray volcanic ash with cobble clasts was observed. At this point the use of aggregate road

base ended and the road was observed to be surfaced with native soils. The county road appeared
to end at mile 1.9, becoming a logging road/trail. No serpentine or asbestos was observed in the
cuts, the base of the road, or in the aggregates used on the road.
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Farnham Ridge Road, County Road 93, Sections 25, 30, and 29

Farnham Ridge Road connects Bridgeport School Road with scattered residences and private
logging fands. This road crosses a mixture of Tertiary Mehrten Mudflows, Paleozoic Calaveras
Formation metasediments and Palezoic Shoo-fly metasedimentary rocks, which are separated by
from each other by the Shoo-{ly thrust fauit.

Qur reconnaissance started at the intersection with Bridgeport School Road. The geology of this
area is mapped as Tertiary Mehrten Mudflow. The road appeared to be surfaced with a minimal
amount of limestone aggregate base rock. One mile down the road, a small amount of unmapped
granitic rocks was evidenced by decomposed granite soils with mafic xenolith core stones. At 1.5
miles down the road, the use of aggregate increases on the road, being mostly rounded graveis
and not limestone. At 3.8 miles down the road the use of aggregate ended, with the road being -
surfaced with native soils. At 4.4 miles down the road, the use of limestone aggregate was
observed to resume. Rock outcrops of Mehrten mudflows were observed 4.5 miles down Farnham
Ridge Road. The use of limestone aggregate road base was observed to end at mile 5.0. The
end of the road was reached at a gate at mile 5.3.

Recck exposures were severely limited. Although Farnham Ridge Road is mapped as crossing the
Paleozoic Calaveras and Paleozoic Shoe-fly formations, no outcrops were visible. The Shoo-fly
thrust fault was not visible. No serpentine or asbestos was observed along this stretch of road or
within the aggregate used to surface the road.

Breedlove Road, County Road 112, Section 30

Breedlove Road provides access to residences and the El Dorado National Forrest north of
Wentworth Springs Road, east of the community of Georgetown. This road is mapped as passing
over Paleozoic Shoo-fly metasediments approximately %2 to 1 mile east of the Melones Fault Zone
and the Shoo-fly Thrust Fault.

For the purposes of this evaluation, mileage measurements started at the intersection with
Wentworth Springs Road. Breedlove Road was observed to be paved until mile 0.2. At this point,
no rock exposures were present. The road was observed to be surfaced with a mixed crushed
aggregate containing limestone, unknown metamorphic rocks, and some serpentine. No asbestos
was visible. By 0.5 miles down the road, the aggregate was observed to very sparse and the road
surfaced with native soils. An increase in aggregate at 0.95 miles did not appear to contain
serpentine or asbestos. Road cuts in this area were observed to contain weathered
metagraywacke of the Shoo-fly Formation with foliations striking northwest and dipping vertically.
At mile 1.8, aggregate was again observed to be in use on the road and contained a trace of
serpentine. The end of the road was reached at mile 2.2.

No asbestos or native serpentine was observed along Breedlove Road. Small amounts of
serpentine were observed mixed into aggregate used on the road surface.
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Bear Creek Road, County Road 46, Sections 19 and 30

Bear Creek Road serves an area extending from the south end of Georgetown to Spanish Flat,
northeast of the community of Kelsey. Most of this road is surfaced with asphalt. One section is
unsurfaced and passes over Paleozoic Shoe-fly metasediments, Paleozoic metamorphic rocks of
the Melones Fauit Zone, and the Shoo-fly Thrust Fauit,

For the purposes of this reconnaissance, mileage measurements started at the intersection with
Meadow Brook Road in a paved stretch. The pavement was observed to end 0.8 miles south of
this intersection. Exposures in road cuts at this point appeared to be weathered Shoo-fly
graywacke. The road was observed to be surfaced with aggregate that, based on visual
observations, contains up to 5% serpentine. A spot check of the road aggregate at mile 1.2 did
not find any serpentine or asbestos. A check of the aggregate at the intersection of Branch Way -
visually identified scattered pieces of serpentine (near paddle marker 3.20). A check of the
aggregate at mile 2.3 (paddle marker 2.62) noted scattered pieces of serpentine. The pavement
started again at mile 2.5.

Rock exposures along the unpaved stretch of Bear Creek Road were very pcor. No asbestos or
native serpentine was observed along the unpaved section of this road. Some scattered serpentine
fragments were observed to be mixed into the road aggregate.

Bayne Road, County Road 55, Sections 14, 17, and 21

Bayne Road connects the communities of Coloma and Kelsey. Portions of this road are paved and
crosses over Mesozoic Granitics, Jurassic Mariposa metasediments, Jurassic Logtown Ridge
metavolcanics and metesediments, the West Branch of the Melones Fault Zone, and the Paleozoic
Calaveras metasediments.

For the purpose of this evaluation, mileage measurements started near the end of the pavement
on the west end of the road near the intersection with private Serenity Lane. The aggregate used
at the start of the unpaved section appeared to be comprised of dark gray metasediments or
metavolcanics. The first road cut exposures were noted at mile 0.3 and consisted of massive
metasediments with some carbonate inclusions. A short paved section of road was observed at
mile 0.3 to mile 0.4. A small patch of serpentine aggregate was observed at mile 2.3. At mile 2.8
(paddle marker 1.22) weathered slates were visible in road cuts. The pavement began again at
mile 3.0.

No native asbestos or serpentine was observed along' Bayne Road. A very small patch of
serpentine aggregate was observed.

Mt. Murphy Road, County Road 75, Sections 5, 8, and 17
Mt. Murphy Road is a historic route that connects the communities of Coloma and Garden Valley.

The portion of the road that ascends from Coloma up Mt. Murphy has sections that are not
currently passable by low ground clearance vehicles and thus appears to have only limited use.
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Mt. Murphy Road crosses over Mesozoic granitic rocks, Jurassic Mariposa metasediments, and
ultramafic rocks asscciated with chromite mining and serpentine aggregate mining.

The mileage measurements for our reconnaissance was started at the intersection with Carver
Road in Coloma. Mt. Murphy Road starts off in granitic rocks and weathered decompased granitic
scils with an aggregate base of rounded and crushed stream rock without any visible serpentine.
At mile 0.5 massive contact metamerphic rock of gneiss was observed in road cuts. Outcrops at
mile 0.7 consists of massive, very hard metasediments with common carbonate inclusions. Massive
serpentine rock was cbserved in the road bed at mile 1.3. No serpentine aggregate was observed.
The serpentine extended about 100 feet until a point at which the road became paved.

A short stretch of Mt. Murphy Road may be underlain by serpentine near the paved stretch where
the road crosses a saddle between Mt. Murphy and Mt. Perry. No serpentine aggregate or
asbestos was observed along the unpaved stretch.

Park Creek Road, County Road 88, Section 3

Park Creek Road forms a loop that runs from Sly Park Road southeast of the community of Pollock
Pines, passes nerth of Jenkinsen Lake, and connects to Mcrman Emigrant Trail East of the lake.
This road is mapped as crossing Tertiary Mehrten Mudflows in the area north of Jenkinson Lake.

For measurement purposes, mileages were recorded starting at the intersection with Hazel Valley
Road. No aggregate was observed to be used on this road. Rock exposures at miles 0.1 and 0.3
were observed to consist of mudflow conglomerates and pyroclastic flows. The end of the study
secticn was reached by approximately mile 2.0. No serpentine or asbestos was observed in rock
exposures on in use as road hase.

[y

Conclusicns

None of the unpaved roads evaluated within the scope of this reconnaissance contained exposures
of visible asbestos in either the road bed or in road cuts. No talc schist or other rocks frequently
associated with fault zones were observed. A short section of Mt. Murphy Road may be underlain
by serpentine, aithough no asbestos was visible in the limited exposures.

Some of the roads in the Georgetown-Kelsey area were observed to contain varying amounts of
serpentine in the aggregate surfacing material. The State of California considers any aggregate
surfacing material that contains at least 10% serpentine to be serpentine material and subject to
the requirements of testing for asbestos in serpentine as specified in Title 17, California Code of
Regulations, section 94147. A portion of Georgia Slide and one small patch on Bayne Road may
meet this criteria. Aggregate material mixtures cbserved on Breedlove Road and Bear Creek Road
might also meet this criteria. If testing documentation is available for the serpentine aggregate
placed on these roads, then further evaluation would be unnecessary. Such determinations would
require additional investigation and analyses.
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If you have any questions regarding this geologic reconnaissance, please do not hesitate to contact
us at (916) 933-0633.

Very truly yours,
Youngdahl & Associates, Inc.

Pawst ( Febopes

David C. Sederquist, C.E.G.
Project Geologist

CEG 2033 Expives 736/26ec

Reviewed by: No. 1328

CXPHATICN DATE
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Attachments: Geologic References
Figures 1 through 11 - Geologic Maps of Road Segments
Figures 12 through 19 - Photographs of Roads

Distribution:  Four Copies to El Dorado County Department of Transportation

E-2-B-19



GEOLOGIC REFERENCES

Bateman, P.C. and Wahrhaftig, C., (1966): "Geology of the Sierra Nevada® in Geology
of Northern California, Bulletin 190, California Division of Mines and Geology.

California Division of Mines and Geology, {1983): "Bear Mountain Fault Zone North
of Auburn”, California Department of Conservation, Division of Mines and Geology,
FER-146.

California Division of Mines and Geology, (1983): "Bear Mountain Fault Zone,
Auburn Area", Califernia Department of Conservation, Division of Mines and Geology,
FER-147.

Clark, L.D., (1960): "Foothills Fault System, Western Sierra Nevada, California”
Geological Saciety of America, Bulletin, v. 71.

Kohler, S.L., (1983): "Mineral Land Classification of the Georgetown 15-Minute
Quadrangle, El Dorado and Placer Counties, California®, California Department of
Conservation, Division of Mines and Geology, Open-File Report 83-35.

Loyd, R.C., and others, (1983): "Mineral Land Classification of the Placerville 15-
Minute Quadrangie, El Dorado and Amador Counties, California®, California Department
of Conservation, Division of Mines and Geology, Open-File Report 83-29.

Loyd, R.C., (1984): "Mineral Land Classification of the Folsom 15-Minute Quadrangle,
Sacramento, El Dorado, Placer, and Amador Counties, California®, California
Department of Conservation, Division of Mines and Geology, Open-File Report 84-50.

Loyd, R.C., (1995): “Mineral Land Classification of Placer County, California“, California
Department of Conservation, Division of Mines and Geology, Open-File Report 95-10.

Loyd, R.C., and Kohier, S.L., (1987): "Minerai Land Classification of the Camino and
Mckelumne Hill 15-Minute Quadrangles, El Dorado, Amador, and Calaveras Counties,
California®, California Department of Conservation, Division of Mines and Geology,
Open-File Report 87-2.

Wagner, D.L., and others, (1987): "Geologic Map of the Sacramento Quadrangle -
Map No. 1A (Geology), Regional Geologic Map Series, 4 Sheets, California Department
of Conservation, Division of Mines and Geology, Scale 1:250,000.

Woodward-Clyde Consultants, (1977): "Earthquake Evaiuation Studies of the Auburn

Dam Area", Report to the U.S. Bureau of Reclamation, Contract No. 6/07/DS/72090,
Auburn-Folsom South Unit, Central Valley Project, California, 8 vol.

E-2-B-20



A BT R : IR ;_\F:-\
N\ " ¢ - = % L Y L
: {,*{\__\_ bt . é}’_\‘ == South Shin
\ . , ) o QPR > )] ./‘{.m NESITRL

A}
ay

2

8000 10000 Fast

UNPAVED ROADS GEOLOGIC

RECONNAISSANCE
South Shingle Road - Section 16
El Darade County, Califormia

YOUNGDAHL

& ASSOCIATES, INC.

GEOTECHMICAL, ENVIRONMENTAL & CONSTAUCTION LAS




\\ 3

'U( o2
R | (/1: Y,
:\ .!\\\\t\\

NS

8000 30C0 10000 Feet

YOUNGDAHL

& ASSOCIATES, INC.

GEQTECHMICAL. ENVIRONMENTAL & cuus?nucrlou LAB

Project No.: 99292

‘September 1999

UNPAVED ROADS GEOLOGIC

RECONNAISSANCE
Bear Creek Road - Sections 19 & 30
El Dorado County, California

E-2-B-22




ﬂ_urﬂ"
\M-\ A

”
o

e

13}

N

Xf

=

YOUNGDAHL

& ASSOCIATES, INC.

GEOTECHMICAL, ENVIRONMENTAL & CONSTRUCTION a3

Project No : 99292

’ September 1999

UNPAVED ROADS GEOLOGIC

RECONNAISSANCE
Goose Flat Road - Section 15
£1 Dorado County, California

E-2-B-23



2o
=== ‘,:"W {/”
= \_/j// g

i

7
st
!
{
?

S = /'\/\j
-

A}
bl

“_i‘ X\QJ\\\N /
{ z\kk?f

L
D= AT

L] —

¥

S AP
D7

< ™

AL

el \v,
=N

o

‘.ﬁ

N
ﬁj;.\\ S

e

P "" !
—
’u\.ff‘,\
‘?;’%5’\-.‘ -
/' by

e,

=,

| ~

-

PR

T,
25

1 46

="

=

40C0

acco “0CO0 Faet

YOUNGDAHL

- Project No.: 99292

& ASSOCIATES, INC.

GEITICHUNICAL. SNVIACHMENTAL § CONSTRUCTION LAR

September 1399

UNPAVED ROADS GEOLOGIC
RECONNAISSANCE

Cosumnes Mine Road - Sections 4 & 9
El Dorado County, California

E-2-B-24




Y o T . : SN 52 08 ) = (AN -

S -~

FIGURES

s R

n

i

Dt"g

2 Indian

3 Mrs
3

10000 Feet

RECONNAISSANCE
Indian Diggins Road - Sections 17 & 18 |
£l Dorado County, California

2
8000

UNPAVED ROADS GEOLOGIC

6000

4000

E-2-B-25

7 g

S

.

. o
mec ;

4 ___& J/ﬁw\\\ f \_Ms\

2000

1
Project No.: 99292
* Septamber 1399

7

e B\” | .,M“.,,m_ \ ] ) %&w@

§
1R ..,\ / \K
AN
,-o‘ _\ Lﬁl‘.. y
i Vi
\ f g

s
1 '

N oy .;ﬁ: SN
_ﬁ._..\ ...)nm...

2000

YOUNGDAHL
& ASSOCIATES, INC.

GEOTECHNICAL, ENVIRONMENTAL & CORSTRUC TICH A8

..,.“/
2

e YA

14




Y AS

VDS 3
w,m x.,n\_\lrdl\ghﬂ o Mrwug.ﬁ -

e

L

I

"

VI'A
..wrf
»)

AN
7 G

M

ARy 72
¥, 3 .
N«AA& Wi e

7 e

W L.
\. "

=

&

Ll

&
A

Y,
)

Wf_

n’

i

)

!

h
d

S
Y/

\

3 Mis

A‘

3000 10000 Fest

0

00!

4

UNPAVED ROADS GEOLOGIC

RECONNAISSANCE

Farnham Ridge Road - Sections 25

30&29

El Dorado County, California

Project No.: 99292

September 1999

UNGDAHL

YO

vt Tion G

& ASSOCIATES, INC

GEOTECHMICAL, ENVIRONMENTAL & CONS

2

E-2-B-26



e

=3, Bayne Roa

Wols
i M B, I
LeO A
d
anp

DT

YOUNGDAHL

& ASSOCIATES, INC.

GEQTECHMICAL ENVIRONMENTAL & CUNS?HUCYIOK LAB

UNPAVED ROADS GEOLOGIC

RECONNAISSANCE
Bayne Road - Sections 14, 17 & 21
El Dorado County, California




4

o 4N
B N
{ \%‘r:‘ %
. =g Wyl -ad
\

YOUNGDAHL

& ASSOCIATES, INC.

GEOTECHMICAL, ENVIRONMENTAL & CONSTRUCTION LAS

Project No.: 99292

" September 1999

UNPAVED ROADS GEOLOGIC

RECONNAISSANCE
Mt. Murphy Road - Sections 5, 8 & 17
El Derade County, California

E-2-B-28




7

\&

oz,
ﬂﬁ?nﬁ.1ﬁﬁ.

—
-
H
H £
N
A s
R Ty W
-

E-2-B-29

o
8 oo
. JuwgE
o 0O0=s9o
- wZ 9=
= OLas
. 3 Z 0 : -
==Y QReE
== n |g<8s
- il loZzxS§
g RﬁNu..“_nvO
e oses
wSOs
~ o VEkm
g a5
a ot

Z

g =

I

o
I
I 12153
- M ._m
g g | 2
ﬂ @ %
m [-Y]
o, w)
-3
mm 2
8 ol
Qg
O
< O
75
Qz
) P
ng
AUA.,M
S EH

1




MINERAL DEPOSITS -
E Dredge Tallings
O Chromite (o] Alluvium
Quartemary Alluviem
@ Coopper
g Alluvial Sand, Silt, & Congiomerate
Q Gold, Loce 8 .{ Mehrten Farmation
z
@ Gold, Placer 4 Rhyodacite Domes
Tvs Valley Springs Formation
<€ Manganese -
Auriferous Gravels (Tertiary river channef depasits)
8 Tungsten lane Formation
.
<> Limestone r
- Siate Chica Formation
Mariposa Formation
A Clay Brower Creek Voicanics
Q
* Silica g Jir Logtown Ridge Formation
8 o Mesozoic Granitic Intrusive Rocks
w
® iron - Mesozoic Dioritic Intrusive Rocks
Copper Hill Volcanics (Mesozcic Volcanic Istand Arc Tarrane)
Sait Springs Slate
MAP SYMBOLS Gopher Ridge Volcanics
| |.msv Metasedimentary Rocks (Melange Zaone)
o Geologic Contact | Metasedimentry Rocks (Melangs Zone)
—— Fault : Limestone (Meiange Zona)
( N | E Metavolcanic Rocks (Melange Zone)
Shear Zone
( ) ( 1 Gabbro (Melange Zone)
Strike & Dip |
o Ultramafic Rocks (Melange Zone)
\' Cf Foliation [E ( 9
! E Undifferentiated Metavolcanic & Metasedimentary Rock (Melange Zone)
P Mine & Prospect I nic Rocks
: Metamorphic
Location | @
_._,..-“' Quartz Vein .
- Calaveras Complex (Metasedimentary Rocks - argillite & chert)
‘Q Orientation Of g Calaveras Cohplex (Metasiltstone & Lenses of Carbonate Rock)
. N
Deposit 8 < Calaveras Complex (Metavolcanic Rocks)
ine Index < c
alaveras Complex (Talc)
Number o
Shoofly Complex
- .
UNPAVED ROADS GEOLOGIC

YOUNGDAHL
& ASSOCIATES,

RUCTION LAD

ENYIROMMENTAL & CO

INC.

Project No.: 99292

RECONNAISSANCE
Explanation & Legend For Maps
El Dorado County, California




Photo 1: Scuth Shingle Road - Start of unpaved s2zt2n on 2ast end.
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Photo 2: South Shingie Road - Typical aggregate road surface.
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Photo 4: Goose Flat Road - Limestone Quarry.
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Photo 5: Ccsu~nss Mons Road - Starr o7 Lncz/2d road.

Photo 6: Cosumnes Mine Road - Typical exposure of granediorite.
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Photo 7: Indian Diggins Road - Start of roac at ~tarsection with
Omo Ranch Read.
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Photo 8: Indian Diggins Road - Typical exposura of Mehrten Mudflow Rocks.

YOUNGDAHL RECONNAISSANCE PHOTOS

& ASSOCIATES, INC. [ "™ indian Diggins Road - Sections 17184 15

TESTE DM TAL SMVIACNMENTAL & ZONSTIUC On L — . .
e E-2-B-34 Si Dorado County, California




Photo 10: Farnham Ridge

A

oad - Exposure of intrusive rocks.
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Photo 11: Brzszicve Road - Tco of-cac  <c4ing south).

Photo 12: Bresdlove Road - Bridge crossing (looking south).
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Photo 13: Ba;,“ Read - Lewar porticr =7 L-surfacad portion.

Photo 14: Bayne Road - Smai! area of serpentine aggregate.
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Photo 15: M Murphy Roaz - Too 37 Lnsurfaced portion.
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Photo 16: Mt Murphy Road - Serpentine rock in base of road.
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Photo 17; Park Crz=k Road -

Western end 2 -222~-3is5ancs area.

Photo 18: Park Creek Road - Typical exposure of Mehrten Mudflow
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DISCLAIMER

The statements and conclusions in this report are those of the contractor and not
necessarily those of the California Air Resources Board. The mention of commercial
products, their sources, or their uses, in connection with materials or methods reported
herein is not to be construed as either an actual or implied endorsement of such products.
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ABSTRACT

In the foothills of the Sierra Nevada Mountains, serpentine rock has been mined extensively
and widely used as a material for many types of unpaved surfaces, including parking lots,
driveways, roads, and apparently even some school playgrounds. When vehicles are driven over
unpaved roads surfaced with asbestos-containing serpentine material, asbestos fibers are
released into the atmosphere as part of the resultant dust cloud. Thus persons near the
roadway, especially on the downwind side, are exposed to elevated ambient concentration of
asbestos. The goal of the present study was to quantify asbestos concentrations downwind of
these roadways and relate the concentrations to vehicle traffic, road surface materials, and

meteorological and climatological conditions.

After reviewing the occurrence of serpentine-covered unpaved roads in various parts of
California and visiting roads throughout the State, it was found that the locale most suitable
for study was in the vicinity of Oakdale in eastern Stanislaus County. After gaining
permission from landowners, four sites were selected for field experiments. At each site, a
network of four to five asbestos monitoring stations was established as well as a meteorclogical
station for measuring wind speed and direction. During 5 to 8 one-hour test runs at each site,
traffic was simulated on the road by repeated van trips while air samples were taken and
meteorological conditions were monitored. Bulk samples of the road surface material were
also taken for analysis of bulk asbestos content, silt content, and moisture content. Air
samples were analyzed for asbestos using both optical and electron microscopes for two size

ranges: all structures and structures 2 5 pm.

The EPA model that consists of the Copeland road dust emission model and Gaussian line
source equation was evaluated -by comparing measured asbestos concentrations with
concentrations predicted by the model for the test conditions. The EPA model was found to
be good only to estimate an order of magnitude of downwind concentrations. The structure
of the model was found to be generally adequate, but the inclusion of both short temporal and
long-term average parameters in the model appeared to decrease the accuracy of model
estimates. Residual analysis of model-predicted concentrations less measured concentrations
revealed that the model tends to overestimate asbestos concentrations at lower vehicle speeds
and the model’s performance is skewed with respect to model's site parameters such as

moisture, silt, and asbestos contents.

A modified roadside asbestos model called CALSCRAM was developed by rectifying some of
the defects found in the EPA model. The new model, which was calibrated over the range of
14% to 18% bulk asbestos content, was found to reduce the EPA model prediction errors by
76%. It is capable of predicting both'short-term and long-term average asbestos concentrations
and has a feature that accounts for the effect of a finite road segment on downwind

concentrations.
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1.0 INTRODUCTION

1.1 BACKGROUND AND OBJECTIVES

Serpentine rock is widespread in California. In the foothills of the Sierra Nevada mountains,
serpentine rock has been mined extensively and has also been widely used as a material for
many types of unpaved surfaces, including parking lots, driveways, roads, and apparently even
some school playgrounds. It has an attractive blue-gray or greenish appearance, and it can
be locally inexpensive and readily available. These factors, along with its superior compaction
properties contribute to its frequent use in certain areas of the Sierra foothills.

Serpentine rock in many parts of Califernia can also have a significant content of the
chrysotile form of asbestos. Since 1986, when the California Air Resources Board (ARB) first
identified asbestos as a toxic air contaminant, a number of bulk samples of serpentine material
have been taken in California and analyzed for asbestos content. ARB has identified
serpentine deposits with asbestos contents ranging from trace amounts to as high as 90 percent,
with typical contents in the Sierra Nevada falling between 2 and 20 percent. Asbestos is a
known human and animal carcinogen, and exposure to asbestos has been linked to a number
of serious illnesses including lung cancer, mesothelioma, and asbestosis.

When vehicles are driven over unpaved roads surfaced with asbestos-containing serpentine
material, asbestos fibers are released into the atmosphere as part of the resultant dust cloud.
Thus persons near the roadway, especially on the downwind side, are exposed to elevated
ambient concentration of asbestos. In response to these health concerns, many serpentine-
covered roads in California have already been paved over, and regulations have been enacted
to prevent further road surfacing with serpentine material having more than a 5% asbestos
content. However, according to ARB (1990), there are still hundreds of miles of serpentine-

covered roads in the State, and some of these roads are near residences or human activity.

1.1.1 BRIEF SUMMARY OF PREVIOUS RESEARCH

A number of studies conducted over the past 15 years along serpentine-covered roads have
revealed high ambient levels of asbestos fibers generated by the mechanical action of vehicle
traffic. The most ambitious of these was a 1987 study done by Ecology and Environment,
Inc., for the U.S. Environmental Protection Agency (EPA), in which airborne asbestos
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concentrations downwind from a single roadway in Amador County were related to the
asbestos content of the road surface material and simulated vehicle traffic on the roadway
(EPA 1987, 1988). Several other investigations have looked at asbestos emissions from

unpaved roads or ofl-road vehicle trails over native serpentine soil.

In the above EPA project, two different serpentine-covered roadways were originally selected
for study, both on private property in the foothills east of Stockton and Sacramento. EPA
personnel reached agreement with property owners at these two sites, and scheduled field work
at both. However, work at one site was ultimately scrubbed due to unfavorable topography
and wind conditions. Therefore, one road only, in western Amador County, was subjected to

field experiments (EPA 1988).

To determine the effects of vehicle traffic on downwind concentrations of airborne asbestos,
the EPA-sponsored study team erected meteorological monitoring and air sampling equipment
downwind of the subject roadway (a single air sampling station was also placed upwind to
determine background concentrations). The most distant downwind station was located at 100
ft. from the roadway. Experiments consisted of a series of one hour sampling runs, and some
8 hour sampling runs, during which a van was driven over a 100 ft. study section of the
roadway at intervals of 15 minutes at a constant speed of 30 mph. No variations in these
traffic conditions were attempted. Several bulk samples of the road surface material were also
taken for analysis of asbestos content, silt content, and road moisture content. All bulk and
air samples were forwarded to independent laboratories for phase contrast microsco py (PCM)
or transmission electron microscopy (TEM) analysis. Laboratory results were entered into
databases in conjunction with traffic and meteorological data specific to each sampling run.

As part of this EPA-sponsored work, a computer code was developed by Battelle Memorial
Institute’s Pacific Northwest Laboratory (Stenner et al. 1990). The code, named AACES-RS,
uses a modified form of the Copeland Model (EPA 1985) 1o estimate downwind concentrations
from a contaminated roadway. Among the improvements to the standard Copeland model
found in the AACES-RS are the ability to analyze variable downwind distances instead of a
fixed "within 50 feet” and consideration of wind speed and stability variables as model inputs.
The primary input variables for the AACES-RS code are site specific silt content and asbestos
content. For other input variables, AACES-RS contains default values but allows user input

of the following variables:
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. Particle-Size Multiplier (k-factor)

. Vehicle Speed

. Vehicle Weight

. Number of Wheels

5. Vehicle Frequency (number of vehicles per hour)
6. Vertical Dispersion Parameter (o)

7. Distance from Road

8. Precipitation Days (number of days per year with precipitation)
9. Stability Class

10. Average Wind Speed

11. Initial Vertical Dispersion of Vehicle Wake (H)

B OWOD -

The AACES-RS code (hereafter referred to as the "EPA model") was calibrated using the
results of the EPA field work in Amador County. However, owing to the limited amount of
field data and the narrow range of experimental conditions investigated, little improvement to
the modified version of the Copeland Model was possible. Thus the model is believed to be
accurate to an order of magnitude at best. Prior to the current study, the model has never
been adequately validated or field tested.

1.1.2 OBJECTIVES

In California, there are at least hundreds of miles of existing roads that either traverse native
serpentine soils or are surfaced with hauled-in serpentine material. Many of the health-related
issues regarding these roads are still a subject of debate. However, 2 need has been recognized
" to evaluate existing roads and prioritize them as to their potential for contributing to public
exposure to airborne asbestos. Since it would be prohibitively difficult to conduct individual
field tests on all existing serpentine-covered roadways, a better approach would be to develop
a predictive model which takes a few site specific parameters as model mmput and vields, as
output, the ambient asbestos concentration as a function of distance from the roadway. Such
a model can provide a cost effective way of evaluating a large number of roadways. The EPA
has developed a model for such a purpose, but it has not been validated or field tested.

The primary cbjectives of this study, therefore, were to conduct field experiments at multiple
sites in California under a wider range of conditions than had previously been investigated, and
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to use these results to validate and improve the existing EPA model or to replace it with an

improved model.

1.2 SUMMARY AND CONCLUSIONS

After an extensive search for rcadways suitable for study, several candidate serpentine-covered
roadways were identified in the Sierra Nevada foothills. All were on private property.
Permission to use them for study was sought and granted by most property owners. Field
work was conducted during August and September, 1991, by Valley Research Corporation
(VRC) and its subcontractor ATC Environmental, Inc.

Field work was completed at four sites, all of which were in the general vicinity of Oakdale
in Stanislaus County. At each site, 2 500 ft. section of the road was chosen for study. One
air sampling station was set up upwind of the roadway and 3 to 4 stations were set up
downwind. Two meteorological stations were also established, one to measure wind speed and
direction; and the other to measure temperature and relative humidity. Several bulk samples
of the road surface material were taken at each site, for analysis of silt content, asbestos
content (by ARB Test Method 435), and moisture content. To make the study results usable

for dispersion modeling, atmospheric stability variables were alsc recorded.

Field testing consisted of about six 1-hour experimental runs at each sitz. During the runs,
traffic was simulated on the roadway by driving a van back and forth across the study section
at designated speeds and time intervals. In total, four vehicle frequency conditions -- 5 vehicles
per hour, 15 vehicles per hour, 45 vehicles per hour, and no traffic -- and two vehicle speeds -
- 10 mph and 25 mph -- were investigated.

Alr and road surface samples collected in the ficld were subjected to laboratory analyses. For
bulk samples, these analyses were to determine asbestos content, silt content, and moisture
content; for air samples, asbestos content by TEM and PCM analyses.

Results of the field experiments were compared to ambient asbestos concentrations predicted
for the field conditions by the EPA model. Based on discrepancies between measured and
model-predicted concentrations, a modified model, named CALSCRAM (California
Serpentine-Covered Roadway Asbestos Model), was developed.
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This study has yielded the following findings and conclusions:

. Although serpentine-covered unpaved roads indeed exist in many parts of California,
nearly all unpaved roads covered with serpentine material on public land are either
unsurfaced roads or off-road vehicle trails over native serpentine soil, or logging roads
in mountainous, forested and often remote areas.

. Serpentine-covered unpaved roads in the vicinity of residences and centers of human
activity suitable for field tests are common only in the Sierra Nevada foothills of
California from approximately Mariposa County in the south to Placer County in the

north.

. Traffic over serpentine-covered unpaved roads was found to generate measurably
elevated levels of airborne asbestos at downwind distances to at least 250 feet.

. The EPA model for estimating airborne asbestos concentrations downwind of
serpentine-covered roadways was found to predict concentrations accurately to an
order of magnitude, but it performed poorly for low vehicle speeds and certain ranges

of other input parameters.

. A modified model, called CALSCRAM, was developed based on the field data
collected under the present study. This model not only out-performs the EPA model
for estimating downwind asbestos concentrations but also possesses capabilities of
predicting both short-term and long-term average concentrations. The model can also
account for the effect of shorter road segments on downwind concentrations.

The model developed under this study provides a cost-effective tool for determining whether
identified serpentine-covered unpaved roads pose risks of public exposure to elevated ambient
levels of asbestos.

Although the model is capable of predicting asbestos concentrations downwind of unpaved
roads surfaced with imported mined serpentine rock, it has not been tested on unsurfaced
roads with native serpentine material. Therefore, recommendations for future research in the

subject area are as follows:
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Design and implement a similar experiment to evaluate the model’s applicability to
unpaved roadways consisting of native serpentine material. These roadways appear to
be far more prevalent in California than roadways surfaced with imported serpentine

material.

Develop a comprehensive compilation of unpaved roads in California covered by
mined serpentine and native serpentine and determine their spatial distribution and

vehicle activity levels.

Identify regions in California where these roads occur in conjunction with human
activity. Employ the model on roads in these regions to make first-order estimates of

public exposure levels and develop priorities for further efforts on assessing health risks

from such exposure.
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2.0 EXPERIMENTAL METHODS

2.1 SELECTION OF STUDY SITES

Prior to this study, ARB staff estimated that in California there are at least 700 miles and
possibly thousands of miles of publicly-owned serpentine-covered unpaved roads and possibly
hundreds more miles that are privately-owned (ARB 1990). These estimates were based on
conversations with several Air Pollution Countrol Districts (APCDs) in California counties with
unpaved roads. However, no systematic compilation of either exact road mileage or road
locations has yet been attempted. Thus there was no existing database to aid in the process

of site selection for this study.

To aid in the identification of potenual sites, we contacted knowledgeable officials at local
APCDs, county public works departments, national forests and national parks, Bureau of
Land Management, Caltrans, EPA, and ARB. Based on these conversations, we identified
specific regions in California with potential study roads. A site reconnaissance tour of these
regions was conducted for the purpose of identifying candidate sites and recording preliminary
information on road characteristics, site topography, and meteorology, as well as for taking

road surface samples for asbestos analysis.

Based on the results of the reconnaissance tour, it was concluded that although serpentine-
covered unpaved roads indeed exist in many parts of California, the overwhelming majority
do pot meet basic experimental requirements, such as having a straight road segment, level
terrain, and an absence of major obstructions such as trees or buildings. Moreover, nearly all
unpaved roads covered with serpenti