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M435 Revision Schedule

¢ January 24, 2008 Workshop (1st)

— Rationale & Identification of areas off M435
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9 2009 Beard iHeanng
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Workshop One: M435
Interlaboratory Study Conclusions

¢ |L.aboratories use different sample
processing equipment and protocols.

— Result 1in varying particle size distribution of
processed samples

¢ Finer particle size distribution IS, one
factor resulting i lewer %) aslhestos
reported.

¢ EIPEr Identiication CHterRa arée noit
URiferm ameng lakerateres leading to
diffferences inr thier %, ashestos
repoerted.




Topics Discussed in WWorkshop One

» Sample Processing

— Crushing: eguipment

— Pulverization: equipment, particle sizes
» Sample Analysis

— Use off reticles, mechanical stage

— \Viagnihicatien;, peint couRting

— AsSlestes) ldentification

¥ LaberateRy/ Accreditation
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Workshop Two Activities

¢ Continue discussion firom 1/24/08
Workshop with more focused,
Propesed revisions

¢ Intreduce three new tepIcs:
— Eleld sampling
— Additien; eff transmissieon; electron
micrescoepe (MENM)ranalysis e V485

— Viedifications: ter ACIVIS 1o reflect Clhianges
ter M435
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What are the Asbestos ATCNMs?

& Asbestos ATCM for Construction, Grading,
Quarrying, and Surface Mining Operations
(CCR Section 93105)

— Reguires the implementation of dust mitigatien
measures where asbestos IS known or likely to
exist

¢ Asbestes ATCN for Surfiacing Applications
(CCR Section 95106)

— REStrcts the aslhestes content: o materal used in
SUFacing applicatiens; Stchras unpaved reads,
parking eLs; draVveways, and wWalkway/s
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Asbestos ATCM Applicability

& Any property that Is entirely or partially
located In a geographic ultramafic reck unit

& ARy preperty that Is not lecated! In a
geographic ultramafic reck unit, but has
naturally-eceurring ashestos, Serpenting, o
Ultramanic reck

9 Aggregate maternal that contais at least
106 ol materals; from ultrameaiic area o
OLREK areas determmined te have at Ileast
022526 ashEstes) PEr V4SS




Asbestos ATCM Applicablility

& Surfacing ATCM

— |1 testing per M435, applicable at the
Limit off Detection = 0.25%

¢ Construction ATCM

— [iff testing, applicakle upoen detection of
aslhestes

¢ lntent of both ATCVIS

— Applicablerwhere aslestos) IS likely/ te eeeul;
(er@., mapped ulitramaic area)

—Applicaklewhnenrtesting has detected
aSPESHIES (Ergr, M4s5)




Current Test Method 435 Protocol

reduce to 1 pint
aliquot

Geologic Dry,_crush_ 1o =t Pulverize majority
Sl =59 nominal diameter, to <75 um diameter

Analyze using
Polarized Light

400-point count rules
Determine % Asbestos




Questions?
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Sampling Objective

¢ The purpose of geologic sampling Is
to determine whether asbestos
minerals eccur at the site under
consideration.




Current M435 Sampling Method

Minimum of 3 random grab
Storage Piles _samples per 1000 tons

Conveyor Belts As above

Test

Method T
435 Minimum of 3 random grab

Roads samples per 1 mile road

\Aggregate'c‘”emd Minimum of 3 random grab
Surfaces  Areas samples per acre

Road Minimum of 3 random grab
| Shoulders samples per 2 miles or 2 acres




Current Field Sampling Requirements:
Who is Qualified?

For areas within ultramafic rock units

¢ For the purpose of seeking an exemption:
The APCO may provide an exemption . . .
i a Mas conducted a

off the preperty: . . .
and determined that ne Sserpentine or
Ultramanc reck Is likely: terve fieund in the
area terhe distled:

—Section 98105 (€)(d) — Censtruction AlICV
—Section 95106 (7)) = Suriacing AlCN




Current Field Sampling Requirements:
Who is Qualified?

For areas outside ultramafic rock unrts:

¢ However, the ATCM does allow the districts
to reguest a 0N Property.
outside off a geographic ultramafic reck unit.”

—Section VIILA. L. Guidance Doecument for
Suriacing ATCV




Proposed Field Sampling Reguirements:
Who Is Qualified?

For areas outside ultramafic rock unrts:

¢ [he geologic evaluation of a site requires a
registered geologist




Current Sampling Strategy.

¢ Random sampling

— 3 “grab samples” composited Into ene
laboratery sample




Proposed Field Sampling Strategies

Reguires an initial geologic assessment
to decide which strategy IS appropriate:

¢

— Appropriate when ashestos Is more likely te
pPe present at one lecation than at anether
due to Its geologic eccurrence

» Randem Sampling

— Approprate when sampling persennel has
concllded thatrashestes st nermore e/ e
OCCUR I GRE area thian anRethien
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Current Field Sampling:
Sample Number & Volume

¢ 3 grab samples = 1 composited sample

— pPer acre of area, or mile ofi road, or 1000 tons
off aggregate

& 3 gral samples = 1 composited sample

— PEr 2 acres or 2 miles ol aggregate-covered
read shoeulder

» Minimum velume: off compoesited
sample’ = 1. pini
Composited Samplesyareranaly/zed
iellewing V485




Proposed Field Sampling Strategies:
Sample Number and Volume

Current Propoesed

Minimum, of

three field samples per Same
acre/1000 tens/mile

Composited (random)
Composited

MiRimum compoesited
sample velume

= 1l pint MiRimum compesited sample
Velume = 25




Current Field Sampling:
Depth ofi Samples

» Sample depth Is currently not
addressed by M435 sampling
protecol




Proposed Field Sampling Strategies:
Depth of Samples

¢ Surface to depth expected to be
disturbed

» Separate samples when distinct
changes In sell hoerizens
(e.g., A, B, Cr) or lithelegy: are
elhserved
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Current Test Method 435 Protocol

reduce to 1 pint
aliquot

Geologic Dry,_crush_ 1o =t Pulverize majority
Sl =59 nominal diameter, to <75 um diameter

Analyze using
Polarized Light

400-point count rules
Determine % Asbestos




Sample Processing:
Key Elements of Proposed Protocol

Currently written in M435:

¢ Use off Braun mill' (plate grinder)
—allews calibration of pulverization; Process
— canm precess larger velume more quickly

¢ Entire field sample processed

Propesed processinglior M4385, samples:

¥ Pre-Sieving procedure e remoeve: iine
firACHIoNS) eakly/ IR the PHRECESS

— aVeldsiever=pulverzationrefmateral




Summary: Proposed Sample Processing

Field Sample

Oven Dried at 105°C for __ hours

Sieve* through 6.3 mm mesh
stacked over finer sieves;

Crush remaining rocks to

5.3 mmo mesh < 6.3mm (1/4”).

Sieve* crushed material through
2 0 mm mesh 2.0 mm mesh & 0.25 mm mesh;

Pulverize material remaining in
these two sieves to < 0.25 mm,
using a Braun Mill (plate grinder);

Sieve* again and repeat until all
0.25 mm mesh material pass 0.25 mm mesh.

Bottom pan Mix/homogenize all < 0.25 mm
< 0.25 mm material using ;

material

]

Prepare slides for analysis

* All sieving is done using a shaker run for seconds.




Proposed Sample Processing:

Standardize Drying Procedure

¢ Drying of samples at 105 C

¢ Drying time to be determined depending
on sample voelume




Proposed Sample Processing:
Pre-sieving of Field Sample

Fied Sample ¢ Pour field sample into

Oven-Dried af 6.3 mm sieve stacked
over finer sieves (I.e.,
2 mm, 0.25 mm) and
Pettem pan.

¢ Run shaker for
mMIRULES.

¢ Allfsieving must ke
dene: Using a shiaker:.




Proposed Sample Processing:
Pre-sieving of Field Sample

¢ Separates fine particles that do not need
further pulverization




Proposed Sample Processing:
Crushing of Coarse Fraction

¢ Crush material remaining on 6.3 mm sieve to
<6.3 mm (1/4 inch) using a Jaw. reck crusher
¢ Sieve material through 2 mm & 0.25 mm mesh




Proposed Sample Processing:
Crushing of Coarse Fraction

¢ Crushing of large samples te 6.3 mm (1/47)
neminall size

— Needed to reduce size of rock for use in Braun Mill
pulverizer

— Use Jaw! rock crusher:




Proposed Sample Processing:
Pulverization of Field Sample

¢ Pulverize material remaining on 2 mm & 0.25 mm
sieves to <0.25 mm using a Braun Mill

¢ Repeat pulverization and sieving until all material
pass through 0.25 mm sieve

Braun Mill
Pulverizer




Proposed Sample Processing:
Sample Pulverization

¢ Calibrate so that majority of powder IS
=75 um and 100% <250 um

Braun Mill (Plate Grinder)




Proposed Sample Processing:
IHomogenization of Pulverized Sample

» Mix/homogenize <0.25 mm material
¢ Use for slide preparations

2.0 mm mesh

0.25 mm mesh

Mix/homogenize
A LY R
C—00%?® * <0.25 material

Bottom pan .
< 0.26 mm with

L_material J
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Proposed Analysis Objective

& Asbestos detection will be the
object off sample analysis.




Proposed Stereoscopic Scan,
PLIVI, and TEM Analyses

& Stereoscopic scamn of unprocessed samples
— Suspect fibers analyzed by PLM

& PLLM analysis off processed samples
— Evaluates a larger sample mass, thamn TEM

& [ENM analy/sis When aslhestos IS not
detected Py, PV

— Higher magniicatien; than PLEVIS smaller sample
Mass

— ERergy-dispersive spectra for elemenital
COMmpPoSsIten G particles

— [Dlifiraction patterms e mineralegy.




Uncrushed Field Sample
Scan by Stereoscopic Microscope
v

Asbestos Suspected ?

Proposed

.

n
Pick out suspect fibers
y I Analyze suspect fibers by PLM

Asbestos Detected ?
Process field sample | ]
OW C a rt Take ___ milligrams from [¢ No Yes
pulverized sample !
l Report

"Asbestos Detected"”
Prepare 8 Slides for PLM,
Analyze __ fields of view per slide at 200X

'

Asbestos Detected ?

No Yes
! |

Take __ mg from pulverized sample Report
l "Asbestos Detected by PLM"

TEM Analysis:
No. of Grids at 10,000X
No. of Grids at 18,000X

b

Asbestos Detected ?
No Yes

. .

Report Report
"None Detected "Asbestos Detected by TEM"
by PLM + TEM"




Proposed
Analysis
Flewehart:

Fow Viag.
Sample
Scan

Uncrushed Field Sample
Scan by Stereoscopic Microscope

Asbestos Suspected ?

//\

Yes

L

Pick out suspect fibers
Analyze suspect fibers by PLM

3 Asbestos Detected ?

Process field sample |
3 No Yes

Take ___ milligrams from
pulverized sample !

Report

: "Asbestos Detected"
Prepare 8 Slides for PLM,
Analyze __fields of view per slide at 200X

'




Proposed Analysis:
Low: Magnification Stereoscope

¢ Observe unprocessed
sample with a stereo-
SCOpIcC microscope to
look for suspect filbers W

¢ Prepare oll Immersion
slides of suspect
filbers and analyze: 19y
PIEV]

9 REPOKL I aSESLeS
detectea




nalyze __fields of view per slide at 20

i }
Analysis s

No Yes

Elowchart: l

Take __ mg from pulverized sample Report
"Asbestos Detected by PLM"

Proposed ( >

Y

TEM Analysis:

____No, of Grids at 10,000X
a n ____No. of Grids at 18,000X

!
T E M No W Yes
A n a I yS e S Report Report

"None Detected "Asbestos Detected by TEM"
by PLM + TEM"




Proposed Analysis:
Asbestos Detection by PLV]

# Process entire field sample

» Weigh 2 milligrams of powdered sample
¢ Prepare 8 slides for PLM analysis

¢ All of the weighed! eut maternal must e

prepared on the slides

» Scan entire slides at: 200X Using 2 Rumikber
et neR-eVverapping fields el View: everly,
distriputed throtgheul the slide

9 REPOKL IF 2aSPESLeS IS detected




Proposed Analysis:
Magnification & Mechanical Stage

¢ Magnification of omComing Ssge
identification

¢ Use off mechanical
stage and peint
countingl knebs for
evenly: spaced
fields; ol view: on
entire slide




Proposed Analysis:
Asbestos Detection by TEM

» Major Issues to be resolved:
— Sample preparation
— Amount of material fior TEM preparations

— Analyticall conditions: magnifications,
numBEr of gridiepenings analyzed

— Use ol energy~dispersive X-ray: analysis

— Use off selected area diffifaction; patterns
and KikUchirpatterns

— Calculation: o ashestos; concentrations

49




Suggest New References
for Optical Analysis ofi Asbestos

¢ \What references should laboratories
use for 1dentification of' ashbestos

by PLNM?

— FOr propesed llable 3 - optical
Properties; of ashestes filers

— EOK prepesed llable 4 — cenitral step
StalnNG| dISPErSIeN COIOKS




Suggest New References for
TEM Analysis

¢ \What references should laboratories
use for 1dentification of' ashbestos

Py TEM?
— FOr propesed llable 5 - ashestos
characteristics ehservedwithr FEV

— REeferences ok energy-dispersive X=ray/
SPECca

— RElerences ok diffraction patierns




Questions?
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Asbestos Definition

o Clarify asbestos definition in the ATCMs
— Define terms used In asbestos definition

— Reference optical and chemical properties
In M435

¢ Viaintain: consistency, With the fermal
ldentification off aslestos as a
lexic Al Contaminant (FAC)




Current Asbestos Definition

& Asbestos - “asbestiform varieties of
the following minerals: chrysotile
(ibreus serpentine), crocidolite
(ibrous riebeckite), amosite (filbrous
cUummingtenite—grunerite),, filreus
tremolite; fibreus actinoelite, anad

fibreus anthephyilite:
— Suracing ATCN andl Construction AlICN




Proposed Asbestos Definition

¢ Clarify asbestos definition by defining
“asbestiform’™

— Consistent with health effects
kKnown at time: ol formal
ldentification; as; TAC

—Consistent with healthr effiects
KNGWRI tedaly/




Proposed Asbestiform Definition

¢ Asbestiform — A term to describe a
mineral determined to have:

— Optical properties within specified range
il using PLV

— Chemical preperties within specified
range I using EN

— Ell9er aspect ratio off 351 or greater
—\Widithriess than' s um (RdividuaiFhieer)
— NG lengith criteria




Proposed Asbestiform Definition

& Asbestiform (ashbestos) Is any of

“the six” minerals having various
morphelegical and physical features
Including, but net limited to:

—Acicular or needle-like: erystal haldit
— Cleavage planes bounding fifagmenits

—lrreguilar Shapes
¢ Sguare terminatiens
sNoen-paralelfor jageed SIdES
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Proposed ATCIM Requirement:
M4 35 Accreditation

¢ Add a provision that requires “M435
laboeratery accreditation” when testing
IS done per M435




Proposed M435
Laboratory Accreditation

» NVLAP - National Voeluntary.
Laboeratory Accreditation Program

» NELAP/ELAP' - National
Envirenmental Laboeratory
Accreditation Program / Califernia
ELCARPWIthIR the: Califernia
Department: i Puplic Healtn
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Restricted Material

¢ Current - set at 0.25% or greater
ashestos content

¢ Proposed - will reflect the detection
Off aslestos as determined by M435




Questions?
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M435 Revision Schedule

¢ January 24, 2008, Woerkshop: (1°)
¢ June 10, 2008 Workshop (27%)

—Comments on propesed revisions
to M435 and ATCNS

&
9 2009 Beard Hearing




Workshop Three

T1ime frame: Fall 2008
[Ime of day: ?
¢ Possible venue: 2




California Environmental Protection Agency

@—= Ailr Resources Board

June 10, 2008 Workshop

Thank you for your participation.
For questions and comments, please contact:

Jeff Wright

Manager

Operations Planning & Assessment
jwright@arb.ca.gov

916.322.7055

Rebecca D. Neumann
Air Pollution Specialist
OPAS
rneumann@arb.ca.qov
916.324.1145




