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Proposed OSHA Rule on Occupational Exposure to
Respirable Crystalline Silica

On September 12, 2013 Federal OSHA proposed a comprehensive standard for exposure to silica (1). Hearings on
the proposal were held in Washington, DC for 14 days beginning March 18, 2014. Health groups supporting the
proposed standard included the American Thoracic Society, the American College of Chest Physicians, the Ameri-
can College of Occupational and Environmental Medicine, the American Public Health Association, the Council of
State and Territorial Epidemiologists and the Association of Occupational and Environmental Clinics.

The current standard promulgated in 1971 allows an eight hour time weighted average of 100 pg/m’ in general in-
dustry and 250 to 500 pg/m’ in construction and shipyards. There are no requirements in the current standard for
medical surveillance, exposure assessment, education or respiratory protection. The proposed standard would lower
the eight hour time weighted average in general industry, construction and shipyards to 50 pg/m’ as a gravimetric
measurement of respirable silica. This level would replace the current formula that includes the crystalline silica
content of the dust sampled and for construction and shipyards a conversion from particle counts. NIOSH first pro-
posed lowering the allowable silica level to 50 pg/m® in 1974 and OSHA published an Advanced Notice of Pro-
posed Rulemaking in December 1974 but OSHA did not pursue further action at that time. Subsequently, there has
been an extensive amount of medical research on silica including its recognition as a carcinogen, a renal toxin and
a risk factor for COPD and connective tissue disease. OSHA has published a 483 page comprehensive review of
the literature on the adverse effects of silica (2).

The full proposal published in the Federal Register is 232 pages, although the actual proposed standard is only 18
pages. The other two hundred or so pages cover background, regulatory history, benefits and economic impact. The
Review of Health Effects Literature and Preliminary Quantitative Risk Assessment is another 483 pages, which
includes 84 pages of references (2).

Table 1 summarizes the lifetime (to age 85) of excess deaths from silica exposure per 1,000 workers at the current
general industry, current construction/shipyard levels and at the proposed PEL.

Table 1. Expected Excess Deaths from Silica Exposure Per 1,000 Workers (1)

Current PEL Proposed PEL
General Construction &
Industry Shipyard

Fatal Health Outcome 100 pg/m® | 250-500 pg/m’ 50 pg/m’

Lung Cancer:

10-cohort pooled analysis 22-29 27-38 18-26

Single cohort study-lowest estimate 13 37-95 6

Single cohort study-highest estimate 60 250-653 25
Silicosis 11 17-22 7
Non-Malignant Respiratory Disease (including Silicosis) 83 188-321 43
Renal Disease 39 52-63 32




Dose-response estimates for non-fatal health outcomes were only calculated for silicosis and not for the other conditions
associated with silica exposure (i.e., kidney disease, COPD, TB and connective tissue disease) (Table 2).

Table 2. Risk of Non-Fatal Silicosis Per 1,000 Workers for 45 Years of Exposure (1)

Current
General Industry Proposed PEL 50 pg/m’
PEL 100 pg/m’
Silicosis
Radiograph 1/0+* 60-773 20-170
Radiograph 2+ 301 55

*Severity based on ILO scoring system ranging from 1 to 4, with 4 representing the most advanced severity.

Major provisions of the proposed standard include:
1) Exposure assessment of employees at or above an action level of 25 pg/m?.
2) Regulated Areas and Demarcation - Areas greater than 50 pg/m’ will have limited access, require respirators and
protective clothing that is removed prior to the removal of the respirator.
3) Cleaning — Require high efficiency particulate air (HEPA) filter vacuuming or wet methods.
4) Bans rotating workers to achieve compliance with the permissible exposure limit (PEL).
5) Requires providing medical examinations for all employees with exposure to PEL for 30 or more days per year
every three years or more frequently if recommended by the health care provider. Content of the exam:
a) Medical and work history.
b) Physical exam with emphasis on the respiratory system.
c¢) Chest radiograph or equivalent diagnostic study such as a CT scan interpreted by a NIOSH certified “B”
reader. If the chest radiograph is 1/0 or more per the International Labor Organization (ILO) system then
the employer is required to refer the worker to a board certified pulmonologist.
d) Spirometry.
e) Testing for latent tuberculosis.
f) Any other test deemed appropriate by the health care provider.
6) Requires inclusion of information on crystalline silica in the Hazard Communication Program.
7) Ensures that employers have specific knowledge regarding the hazards of silica.

As part of the proposal, regulatory alternatives are offered. One alternative is to keep the PEL at 100 pg/m’; a second
alternative is to lower the PEL even further to 25 pg/m’. Other alternatives include requiring that medical surveillance
be conducted more frequently, annually or requiring medical surveillance for workers exposed 30 or more days to the
action level of 25 pg/m’ rather than only for those exposed to the higher 50 pg/m’ level.

OSHA is required to perform multiple economic analyses. As proposed, OSHA’s economic analysis estimates the an-
nual costs at the new silica standard to be $637 million and the annual benefits at $5.3 billion. Each alternative has dif-
ferent costs and benefit estimates.

Silica producers and users have objected to the cost of the standard, the feasibility of measuring silica at the lower pro-
posed level and that better enforcement of the existing standard would eliminate the need for lowering the allowable
silica levels in the air. Opposition by industry is not monolithic. For example, the National Industrial Sand Association
supports a new comprehensive standard but not the need to lower the allowable silica levels in the air.

Michigan data proved useful in showing that the decrease in silicosis reported in Michigan and in the country can
mainly be attributed to a decrease in the number of workers at risk rather than the adoption of the current OSHA stan-
dard in 1971. For example, the number of employees in Michigan foundries peaked in 1973 and decreased 75% by
1991. This decrease parallels the 83% decrease in new silicosis cases from 1993 to 2011 (factoring in a 20 year latency
for silicosis development). Another example is the 71% decrease in the number of abrasive blasting companies that use
silica as the abrasive rather than a safer alternative.
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The remaining workers still exposed to silica will markedly benefit from adoption of the new proposed standard.
Twenty-four of the 43 (55.8%) Michigan foundries inspected from 2007-2010 had silica air samples above the proposed
PEL of 50 pg/m’ (Table 3) and 43% of firms in Michigan doing abrasive blasting are still using silica. Workers in in-
dustries where sufficient time has not elapsed to develop silicosis such as highway repair (Figure 1) or oil and gas frack-
ing (it takes 500 large trailer trucks of sand to drill one well) will also benefit from the new standard.

Regarding medical surveillance, very few companies perform periodic medical surveillance for silica exposed workers.
The proposed requirement for medical surveillance will be useful to identify work situations where exposure control has
been insufficient and to better identify the incidence of silicosis. Michigan abrasive blasting companies and construction
companies are not providing medical surveillance to their employees and in foundries only one of 43 (2.3%) did peri-
odic chest x-rays and used a “B” reader to interpret the radiographs (Table 3).

Table 3. Michigan OSHA Inspection of Foundries, Michigan (3)
Companies
# %
Air Sampling Performed: 2007-2010 43

Above Current Enforceable Standard for Silica (100 pg/m®) 15 349
Above Proposed Recommended Standard for Silica (50 pg/m?) 24 55.8
Periodic Chest X-Rays with a “B” Reader 1 2.3
Periodic Chest X-Rays without a “B” Reader 2 4.7
Periodic Pulmonary Function Testing 8 18.6
Pre-Employment Testing Only 16 37.2
No Medical Surveillance 15 349

Silicosis is still occurring and physicians still need to be aware of the condi-
tion. Of the 786 individuals with confirmed silicosis who have died in Michi- ?
gan over the last 25 years, only 14% have silicosis listed anywhere on the - Concrete Sawing
death certificate, although 50-60% have died from respiratory disease. Com-
mon respiratory conditions listed as the cause of death were lung cancer,
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« Dr. Rosenman, one of the six physicians in the state cer- e
s tified by the federal government to interpret radiographs §
s for pneumoconiosis, is available to assist in diagnosis $ .~ 51XPEL
. and management issues related to silica. He can be . : ;
o reached at 1-800- 446 -7805 or Rosenman@msu.edu . 3 il
. : Figure 1. Highway Repair—

00 0000000000 0OCOCOGEOGNOEOSGNOSONOGNOOEONEONOEONONOEONONONONONOOSOOO
Concrete Sawing

References
1) https://www.osha.gov/FedReg _osha pdf/FED20130912.pdf

2) https://www.osha.gov/silica/Combined Background.pdf
3) http://www.oem.msu.edu/userfiles/file/Annual%20Reports/Silica/2010SilicosisAnnualReport.pdf



https://www.osha.gov/FedReg_osha_pdf/FED20130912.pdf�
https://www.osha.gov/silica/Combined_Background.pdf�
http://www.oem.msu.edu/userfiles/file/Annual%20Reports/Silica/2010SilicosisAnnualReport.pdf�

*P,
roject
S EN.S.O.R.

Michigan State University
College of Human Medicine
West Fee Hall

909 Fee Road, Room 117
East Lansing, MI 48824-1316
Phone (517) 353-1846

In this issue: v25n2 Proposed OSHA Rule on Occupational Exposure to Respirable Crystalline Silica

*P

S Remember to report all cases of occupational disease!

Printed on recycled paper.

1IN ‘onenbiey

WRISAS Yi[eoH [e1ouan) apanbrejy
‘0’ ‘9s0y ‘[ oug

£10100g 0O108IOY ], UBSTYOIA JUSPISOI]
AN “Key erqiuk)

QUIOIPIIA [euonedNod() JO UOISIAI(]

esH d1qnd Jo [00yds

ueSIYOIIA JO ANSIDAIUN
‘H'd'W “d’N ‘sulqoy "D sewoy],

A ‘A1) os1oAeI],

I0JUD)) [BOIPIJA UOSUNIA
‘Hd'W AN “1sose [Aueq

Kya1008 BUIYISY

pue A319[]y UeSIYDIA QuapIsald
‘A’ ‘uoung npiyy

ANSIOATU() 9)BIS QUABM

UONBIOOSSY [BOIPIJA [BIUSWIUOIIAUT 2

Teuonedndo() ueSIyoIIA yuapISAIg
H'd' N “d'N ‘uewssa[g sowef

paeog AI0SIApY

9TE€1-4T88Y TN “SursueT 1seq
L11 Wooy ‘peoy 934 606
[TeH 99, 1S9M
WHO-NSN
9181-€5€ (LIS)

"QUWIOJ[OM 9Tk SJUSIWOD pue
suonsa3Sng ‘100 ou je J[qe[IeAR SI pue YjeoH
pue KoJes [euonednooQ I0j QIMNSU] [BUOTIEN
oy woyy Suipunj YIM OUIPIN UBWINH JO
939o110D-ANs10ATUN RIS URSIYIIN Aq Aj1orrenb
paysiqnd st smoN  YOSNHS I09loid oyl

uel], qulLf,
zopnuwog [25uy
:SIOMOTAIN] JUST)Ed
S[eEA\JOPUR A Iy
KareD Aoei],
JJeIS 901JO YOSNAS 199lo1g
"A@Ud SN “KeN-ILIDITA BSSI[ON
Joreu1p1oo) YOSNAS 109f01d
"SI A1y of KB
100011(J-0D) “YOSNAS 109f01g
QUIDIPIIA] JO 10SSJ0IJ
‘AN ‘URTIUISOY ([ POUUY

UPIPI N uvngy Jo 23210
—AJ1S194111) IVIS UDSIYOI I}
1030211(J-0))

“YOSNAES 10901 “‘VHSOI 10102110
19POX g BUMRIN

(VHSOIN)

uoypystUIUpY IvIH ¥ Hafvg
Jpuonundnod) unSyoiy ayl Iy

J3e1S JOSNAS 19foag

S08L-9%-008-1
10
L181-7Z€ (LT1§) Surped

Kq paurejqo oq ued suoy Sunzoday

6118-60681 TN “Suisue’]
6190¢ Xo0d 'O'd
UOISTAI(] SOOIAIOS
[BOIUY9 |, pUE JUSWOTeUR
(VHSOIN) uonensiuiupy yesy
2 Kj9yeg Teuonednoo) ueIIYOIA
[TeJAl
S08L-9%1-008-1
Juoydapag,
909¢-T¢t (L16S)

XVvd
npa nswY®) LIOdTIAO
TeA-H
NPo NS A0 MMM
P
:Aq ouop 2q ued Junzoday

saseasi(q [euonednadQ
P9393dsng 10 umouy|
Jo Sunaoday oy
sa.ambay me ue3IYorA





<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice



