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Summary of Our Conclusions
Anticipated Compliance Costs and Economic Impacts under

Potential New Regulation

Annualized Costs for Potential New Silica Regulation With PEL at 50 ug.jp"m3 and Ancillary Provisions {(in millions of yr 2000 or 2009 $/yr)

OSHA's SBREFA cost estimates from 2003

Correclions/adjustments to OSHA's estimates

Subtotal after adjustments -- total costs
expressed in year 2000 dollars

Adjust all cost eslimates to convert from year 2000 dollars

to year 2009 dollars.

TOTAL, in millions of 2009 dollars

General Industry & Maritime Construction TOTAL

Engineering Controls| Shipbuilding | Ancillary Provisions | Engineering Controls|  Respirators Ancillary Provisions
330.1 28.5 15.4 244.7 175.2 248.5 1,042.4
+2,806.5 0 F 2T +299.1 0 +200.7 +3,3341
3,136.6 28.5 431 543.8 175.2 449.2 4,376.5
+770.5 +7.0 +10.6 +133.6 +43.0 +110.4 +1,075.1
3,907.1 35.5 53.7 677.3 218.3 559.6 5,451.5

-

$5.5 billion/year in annualized compliance costs results in an estimated
revenue loss for affected industries of $1.1 billion/year.

On an annual basis, a $1.1 billion/year estimated loss in final demand for

affected industries likely yields:
u 17,354 lost jobs (or, more precisely, 17,354 lost person-years of employment)

per year

o $3.1 billion in lost economic output (GDP) per year

a  These losses could be incurred each year the standard is in effect — so that
over 10 years, there would be a loss of approximately 170,000 person-years of

employment and $30 billion of lost economic output.




Conéctiéﬁs and Adjustments thﬁt We Made to OSHA’s
2003 SBREFA Cost Esumating Methodology

We used a much better approach for determining the extent to which engineering
controls will be needed in general industry as a function of exposure information.

We recognized that if some workers on a production line or operation at a facility are
overexposed while others are not, engineering controls will be installed in that
operation to protect all the workers.

We included the likely costs of baghouses and HEPA filtration in cost estimates for
local exhaust ventilation (LEV).

« We rejected the assumption that construction industry employers will be able to
implement engineering controls only for those employees who are overexposed and
only when the overexposures occur.

We calculated costs for most ancillary provisions in general industr?/ based on the
assumption that en?ineerin controls will eliminate overexposures for 90% (as
opposed to 96%) of all employees currently exposed above 50 ug/m3.

We adjusted a few of OSHA'’s unit cost assumptions.




Corrections and Adjustments that We Would Like
- To Have Made, But Didn’t

There are many more adjustments that we believe would
be appropriate, but that we were unable to make:

a  Many more of OSHA’s costing assumptions need revision (e.g.,
productivity penalties, wage rates, amount of additional LEV
needed).

2 We didn't include the increased costs occasioned by the trial and
error nature of projects designed to increase LEV capacity.

o We didn't adjust OSHA’s cost estimates for several general industry
sectors where we were unable to follow OSHA's calculations.

o A statistical approach to evaluating exposure information would
suggest an even greater need for engineering controls.

o We gave only limited review to OSHA's cost estimates for
construction.




Methodological Issues in Estimating Economic

Impacts of Annualized Compliance Costs: Step 1

OSHA performed only a screening analysis and didn’t try to quantify
economic impacts.

We used a two-step process to quantify expected economic
Impacts.

Step #1: Estimate the market impact (on price, quantity, revenues)
of $X/year in compliance costs for a U.S. industry.
o This depends on supply and demand curves for the industry’s products.

o We assumed constant elasticity of supply (1.0) and demand (-1.5)
curves for each affected industry, consistent with common EPA
economic analysis practice.

o Based on these assumptions, we calculated that the post-equilibrium
revenue loss would equal 20% of the annualized compliance costs.




Methodological Issues in Estimating Economic

Impacts of Annualized Compliance Costs: Step 2

Step #2: We used the IMPLAN input-output model to
estimate aggregate economic impacts given the
estimated annual revenue loss for each directly affected

industry.

o IMPLAN sums direct, indirect and induced impacts.

u Projected economic impacts over the first few years are
understated due to the annualized nature of the compliance cost

estimates.

o Due to stocks/flows issues and the nature of the IMPLAN model,
the lost jobs can best be understood as annual lost person-years

of employment.




Measurabili hty Concerns for Crystalhne Silica

Crystalline silica is notoriously difficult to analyze accurately and reliably at exposure
concentrations of 100 ug/m?3 and below.

In the NIOSH Lab Certification Proficiency Analytical Testing (PAT) program — a highly controlled

environment using uniformly spiked samples in the same matrices for all labs — the Relative

Sta?gqlrgo/DeV|atlon (RSD) for silica, a measure of analytical precision, typically has been found to
e 0.

4 Since the Acceptable Range for PAT program labs is +/- 3x the RSD, results for labs measuring spiked
samples where the mean value is 100 ug and the RSD is 17% would be deemed “acceptable” at up to +/-
51% above or below the mean — i.e., anywhere from 49 ug to 151 ug.

-+ The PAT program RSD results for silica are very high relative to the results for other substances, e.g., 3-4
times higher than the RSD results for metals.

When PAT program samples are spiked to levels below 80 ug/filter, the degree of variance
increases. Significant deterioration in precision occurs at levels below 60 pg/filter.

2 At a typical sampling rate of 1.7 Liters/minute, an 8-hour sample of air having a silica concentration
of 50 pg/m? would deposit only about 40 ;gl_g of silica on the filter. So analytical precision at a PEL of 50
pg/m? would be even worse than the PAT program RSD results of 15-17% suggest.

There is even more variance in the analysis of real world samples, where the analytical error is
compounded by sampling error and by matrices that contain interferences requiring many
additional sample handling procedures that are highly technique-oriented.




Implications of Inaccuracies and Imprecision mn

Measurements of Crystalline Silica Below 100 pg/m’

Reliable determinations of whether a facility is in compliance with a PEL of
50 pg/m?3 will be extremely difficult — if not impossible — to achieve.

This would create enforcement problems for OSHA and decision-making
problems for employers, who would have to decide whether costly
engineering controls are needed and whether ancillary provisions of the
Standard apply based on exposure measurements whose accuracy and
reliability are questionable at best.

o This could drive up compliance costs beyond our estimate of $5.5 billion/year,
because:

In some cases, monitoring results would indicate that exposures are above the PEL,
when in fact they are not; and

In other cases, employers could not be confident that exposures are below the PEL even
when sampling results are below 50 pg/m?.

Before OSHA considers lowering the PEL, adequate sampling and
analytical procedures must be developed and proven over time.
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Executive Summary

The Occupational Safety and Health Administration (OSHA ) will likely soon issue a proposed
regulation that will reduce the Permissible Exposure Limit (PEL) for workers exposed to
crystalline silica in the General Industry, Construction and Maritime sectors of En G S.
economy. The current nonu_uﬂanaa exposure limit for worker exp to

silica is essentially 100 ug/m’ on an 8-hour time-weighted average basis. OSHA seems vc_mnn_ to
propose a regulation that will cut this limit in half, to 50 ug/m®. The proposed regulation will
also likely include a variety of “ancillary requi T o pany this tighter standard,
including requirements that employers must conduct exposure monitoring for silica; must
provide medical surveillance for some workers; must identify work zones where exposures may
exceed the PEL, mark these zones and limit access to them, must provide training regarding
silica hazards; and more.

The American Chemistry Council’s (ACC’s) Crystalline Silica Panel is a group of companies
and trade associations that produce, use or encounter s in their businesses. The Panel
believes that a new regulation such as the one OSHA is likely soon to propose -- including a PEL
reduced to 50 ug/m’ and ancillary requirements — will have serious adverse economic impacts on
affected industries and throughout the U.S. economy. The Panel has requested two consulting
firms, URS Corporation (engineering) and Environomics Incorporated (economics), to estimate
the compliance costs and economic imp that this regulation might entail. This report
summarizes the results of the consulting firms” analysis in response to the Panel’s request.

OSHA has been contemplating a regulation to reduce the occupational exposure standard for

crystalline silica for more than a decade. In 2003, the Agency completed several steps toward

developing a new silica regulation, including aEm.:m Hm:_u__ca. language Em_ would have

nm_bvrmr& A new PEL alternatively at 50 _@,_.: at 75 ug/m”, or at 100 ug/m’ with ancillary

:.j:.. pleting a draft E; Analysis that analyzed the costs and benefits of these
i lations; and pleting most of the activities required under the Regulatory

Flexibility bn {RFA) and the Small m:m_snmm Regulatory Enforcement and Faimess Act
(SBREFA) for these alternative potential regulations.

The ACC Crystalline Silica Panel’s 1] have completed three steps in order to estimate
the compliance costs and aS:aH_n impacts that would __wnd. result from a new silica worker
exposure standard at 50 c@::

| Review QmF» 's compliance cost esti We began with OSHA's cost estimates for
the 50 :m:.: u._ﬁ_ﬂu.:a regulation that the >mgnu__ prepared for the SBREFA process in
2003. Despite the Panel’s efforts to obtain more current costing documents from OSHA,
the Agency has not made public any further cost analysis materials beyond those
prepared in 2003.

2. Revise OSHA’s calculations so as to develop better and more accurate compliance
cost estimates. We corrected, improved upon and updated OSHA"s compliance cost
estimates in various ways. We estimated costs for some compliance activities that OSHA
missed in the Agency’s earlier analysis We employed some better methods and more
realistic assumptions in estimating what employers will need to do to comply with a
lower PEL and what their costs will be. We also 1 OSHA’s esti soas to

p

express compliance costs in year 2009 dollars instead of year 2000 dollars as OSHA did
previously., Although we made substantial changes to large portions of OSHA's cost
analysis, we nevertheless could not review and revise OSHA"s earlier estimates as
comprehensively as we would have preferred.  Important components of OSHA's
analysis have not been documented by the Agency and they are, in effect, not reviewable.
Our revisions 10 OSHA's cost estimates stop short of what we would generate if we had
full access to OSHA's earlier work.

3. Estimate the adverse economic impacts — particularly on employment and on GDP -
- that will result from these compliance costs. We then ran our improved estimate of
compliance costs for a 50 ug/m® PEL regulation through a widely used input-output
model in order to estimate the economic impacts that will result from such a regulation.
The compliance costs from the new regulation will raise the costs of doing business for
affected manufacturing and construction industry employers. Prices will rise and output
by affected U.S. producers will fall. The input-output model traces the loss of jobs and
GDP that will result throughout the U.S. economy

As part of the SBREFA process in 2003, OSHA estimated the costs to comply with a 50
microgram standard and ancillary requirements at $1.042 billion/year in 2000 dollars.

When various corrections and adjustments are made to OSHA's analyses, the estimated
annualized costs of the standard increase by more than a factor of four, from $1.042 billionfyear
10 $4.38 billion/year in year 2000 dollars. Since these are annualized costs, they would be
incurred each year the standard is in effect

When the estimated annualized costs are adjusted from year 2000 dollars to year 2009 dollars (an
inflation factor of 24.6% over these nine years), the estimated costs of the standard become $5.45

billionfyear.

The following table shows the impact of each of the six adjustments and corrections that we
made to OSHA's cost estimates, and then the impact of converting to 2009 dollars

Re-Estimated Costs for Potential New Silica Regulation With PEL at 50 ug/m?® and Ancillary Provisions

{in miflions of year 2000 or 2009 $iyr)
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Executive Summary

The Occupational Safety and Health Administration (OSHA) will likely soon issue a proposed
regulation that will reduce the Permissible Exposure Limit (PEL) for workers exposed to
crystalline silica in the General Industry, Construction and Maritime sectors of the U.S.
economy. The current occupational exposure limit for worker exposure to respirable crystalline
silica is essentially 100 ug/m’ on an 8-hour ime-weighted average basis. OSHA seems poised to
propose a regulation that will cut this limit in half, to 50 ug/m’. The proposed regulation will
also likely include a variety of “ancillary requirements” to accompany this tighter standard,
including requirements that employers must conduct exposure monitoring for silica; must
provide medical surveillance for some workers, must identify work zones where exposures may
exceed the PEL, mark these zones and limit access to them; must provide training regarding
silica hazards; and more.

The American Chemistry Council's {ACC’s) Crystalline Silica Panel is a group of companies
and trade associations that produce, use or encounter silica in their businesses. The Panel
believes that a new rcgulanon such as the one OSHA is likely soon to propose - including & PEL
reduced to 50 ug/m’ and ancillary requirements -- will have serious adverse economic impacts on
affected industries and throughout the U.5. economy. The Panel has requested two consulting
firms, URS Corporation (engineering) and Environomics [ncorporated (economics), to estimate
the compliance costs and economic impacts that this regulation might entail. This report
summarizes the results of the consulting firms’ analysis in response to the Panel’s request.

OSHA has been contemplating a regulation to reduce the occupational exposure standard for
crystalline silica for more than a decade. [n 2003, the Agency completed several steps toward
developing a new silica regulation, including draﬁlng reguiatory language that would have
cstnbimhed a new PEL alternatively at 50 ug/m’, at 75 ug/m’, or at 100 ug/m’ with ancillary

q 1ents; pleting a draft E ic Analysis that analyzed the costs and benefits of these
] ive regulati and pleting most of the activities required under the Regulatory
Flexibility Act (RFA) and the Small Busi Regulatory Enfor and Faimess Act

(SBREFA,) for these alternative potential regulauons

The ACC Crystalline Silica Panel's consultants have completed threée steps in order to estimate
the compliance costs and oconomlc impacts that would likely result from a new silica worker
exposure standard at 50 ug/m’:

1. Review OSHA s compliance cost estimates, We began with OSHA's cost estimates for
the 50 ug{rn alternative regulation that the Agency prepared for the SBREFA process in
2003. Despite the Panel’s efforts to obtain more current costing documents from OSHA,
the Agency has not made public any further cost analysis materials beyond those
prepared in 2003

2. Revise OSHA’s calculations so as to develop better and more accurate compliance
cost estimates. We correcled, improved upon and updated OSHA's compliance cost
estimates in various ways. We estimated costs for some compliance activities that OSHA
missed in the Agency's earlier analysis. We employed some better methods and more
realistic assumptions in estimating what employers will need to do to comply with a
lower PEL and what their costs will be. We also updated OSHA’s estimates so as to

express compliance costs in year 2009 dollars instead of year 2000
previously, Although we made substantial changes to large portio
analysis, we nevertheless could not review and revise OSHA's ear
comprehensively as we would have preferred. Important compone
analysis have not been documented by the Agency and they are, in
Qur revisions to OSHA’s cost estimates stop short of what we wol
full access to OSHA's earlier work.

3. Estimate the adverse economic impacts — particularly on empl
- that will result from these compliance costs. We then ran our:
compliance costs for a 50 ug/m’ PEL regulation through a widely
model in order to estimate the economic impacts that will result frv
The compliance costs from the new regulation will raise the costs +
affected manufacturing and construction industry employers, Pric
by affected U.S. producers will fall. The input-output model trace
GDP that will result throughout the U.S. economy

Conclusions: Projected ic Impacts From a Sta 50

As part of the SBREFA process in 2003, OSHA estimated the costs to cor
microgram standard and ancillary requirements at $1.042 billion/year in 2

When various corrections and adjustments are made to OSHA's analyses,
annualized costs of the standard increase by more than a factor of four, frc
to $4.38 billion/year in year 2000 dollars. Since these arc annualized cost
incurred each year the standard is in effect.

When the estimated annualized costs are adjusted from year 2000 dollars 1
inflation factor of 24.6% over these nine years), the estimated costs of the
billion/year,

The following table shows the impact of each of the six adjustments and ¢
made to OSHA’s cost estimates, and then the impact of converting to 200

Re-Estimated Costs for Potential New Silica Regulation With PEL at 50 ugim? ar
{in millions of year 2000 or 2008 $iyr)
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When these estimated compliance costs are converted into projected revenue losses for the
affected industries and then run through the IMPLAN input-output model, the aoan_ predicts the
following economic impacts for each year that these pli costs are i

A I E ic Impacts of Patential New Standard With PEL at 50 ug/m®

{2009 $lyr in millions)
Impact Type Employ Output
Direct Effect 5,841 -$1,001.3
|Indirect Eftect -4,520 -$058.3
Induced Effect -8,993 -$1.039.2
Tolal Effect -17,354 -$3,088.8

Direct effects include impacts on the particular industries that directly bear the regulatory

pliance costs. Indirect effects include impacts on suppliers to the directly affected industries.
_u_n__._Sn effects are the impacts resulting from reduced uvn_&__._m by employees of the directly and
indirectly affected industries, as a result of reduced eamings by these employees. The total
effect 1s the sum of direct, indirect and induced effects

The result each year if OSHA were Eﬁﬂu&gn.ﬁigaﬁ exposure standard for
crystalline silica with a PEL at 50 ug/m’ and ancillary requirements would be a loss of more than
17,000 jobs and & negative impact on the economy of more than $3 billion. Overa 10-year
period, this would amount to a loss of more than 170,000 jobs and $30 billion of economic
output

We expect that the actual costs and impacts if OSHA were to promulgate such a regulation
would be even larger than those we have éstimated here, for several reasons. First, our various
corrections and adjustments to OSHA's estimates are incomplete. Because OSHA's 2003 cost
estimates are not fully d d and und dable, we have been unable to critique and re-

i OSHA's conclusions for all of the affected industries and/or activities. Second, neither
OSHA’s nor our re-gsti fully reflect the difficult-to-quantify costs (which likely
are quite high) for the “trial-and-error-style™ upgrades to industrial facility ilation systems
that OSHA forecasts as the most sort of engineering control g | industry will need
to implement

Finally. of course, the cost and economic impact estimates that we have developed reflect our
analysis of the draft occupational exposure standard with a PEL of 50 ug/m’ that OSHA prepared
for the SBREFA process in 2003. The standard that OSHA is planning to publish later this
summer may be different from the Agency’s draft standard in 2003 We have not seen the new
standard that OSHA will propose or the economic analyses OSHA is using to support it

Introduction

The Occupationa! Safety and Health Administration (OSHA ) will likely soon issue 2 proposed
regulation that will reduce the Permissible Exposure Limit (PEL) for worker exposure to
crystalline silica in the General Industry, Construction and Maritime sectors of the U.S.
economy. The current Sa.._n.ao:a exposure limit for worker exposure 1o respirable crystalline
silica is essentially 100 ug/m’ on an 8-hour time-weighted average basis. OSHA seems poised o
propose & regulation that will cut this limit in half, to 50 ug/m’. The proposed regulation will
also likely include a variety of “ancillary requirements” to accompany this tighter standard,
including requirements that employers must conduct exposure monitoring for silica; must
provide medical surveillance for some workers; must identify work zones where exposures may
exceed the PEL, mark these zones and limit access to them; must provide training regarding
silica hazards; and more.

OSHA has been contemplating such a regulation to tighten the occupational exposure standard
for crystalline silica for more than a decade. In 2003, the Agency completed the process required
by the Regulatory Flexibility Act for any regulation that may have a “significant impact on a
substantial number of small entities™. With the assistance of the Small Business Administration
and the Office of Management and Budget, OSHA ia Small B Ad
Review Panel (SBARP) to obtain RSB and recommendations from affected small nﬁcﬂn
ﬁan__p i ) about the p ial impacts of a new silica regulation. OSHA also in 2003

d a Preliminary Initial Regul y Flexibility Analysis (PIRFA) and draft Economic
>_.s_§u that analyzed the costs and benefits of alternative n:_b regulations that would have
established the PEL at 50 ug/m’, at 75 ug/m’, or at 100 ug/m’.

The American Chemistry Council's Crystailine Silica Panel is a group of companies and trade
associations that produce, use or encounter silica in their businesses. For over 20 years, the
Panel has undertaken efforts to increase knowledge about silica and to promote sound science in
B tal initiatives addressing silica. It has sponsored research and analyses on the health
risks iated with silica exp and on related issues uwuﬂ.iin and analysis and
economic impacts of reducing the exposure limit. The Panel and various of its members have
interacted with OSHA and other regulatory agencies here and nwnomn Smunn__._w these issues,
Some Panel members participared in OSHA's Small Business Reg) v Enfi t and
Faimess Act (SBREFA) proceedings in 2003, including providing small business representatives
for the SBARP and providing comments on OSHA's analyses supporting a potential new
regulation.

The Crystalline Silica Panel believes that a new regulation establishing a tighter PEL for
39-___3 silica is not needed - because if universal compliance with the current standard of 100
ug/m’ were achieved, silica-reluted health risks would be negligible. Compliance with a tighter
standard will provide little additional health benefit for workers and will cost billions of dallars
annually at a time when 1S, businesses cannot afford these costs. A potential new silica
regulation will most directly affect two of the nation's most important and vulnerable economic
sectors. the construction industry and small manufacturing businesses.

= The construction industry in the U.S. is suffering badly from a combination of the
collapse in housing markets, the financial crisis and now a sharp decline in public sector



construction spending as a result of budget deficits. Some analysts project that
construction spending will remain depressed for the next 5 - 10 years,

» More than 87% of the manufacturing facilities that OSHA projects as likely affected by
a new silica regulation are owned by small businesses. Most of these small
manufacturing busi have been d by the recent recession and have not yet
recovered. The manufacturing sectors that will be most affected by a new silica
regulation also suffer from additional problems. Foundries in the U.S, (which produce
metal castings for 8 wide range of uses) are now subject to fierce competition from
imports and off-shoning. The other affected manufacturing seclors — production of
bricks, clay tile, pottery, products and refy y = all involve selling
into ¢ y depressed markets for ial

The Crystalline Silica Panel has contracted with two consulting firms, URS Corporation
{engineenng) and Environomics Incorporated (economics), to estimate En _En_u__ nSgn
impacts on U.S. businesses, GDP, H_n_._a&n if OSHA were to p I
the PEL for crystalline silica to 50 ug/m’, along 5538.2-8._ aﬁ:-a_ aa_._:ﬂanau This
report summarizes the results of the consulting firms’ analysis.

Our economic analysis of a p ial lati blishing a new worker exposure standard for
crystalline silica proceeds in three ...ﬁ_u

,wnq_o:Omm;u1:|n2u:.€n¢own=§~_.owm>m%§ua§§
prepared in 2003 of the costs that each affected U.S. industry would incur to comply with
a regulation reducing the PEL to 50 ..:ﬁ‘_._._w and prescribing various ancillary
requirements, OSHA prepared these estimates for the SBREFA proceedings in 2003 and
has not made public any more recent compliance cost estimates than these, despite the
Panel’s efforts 1o obtain more current costing documents from OSHA.

2. Revise OSHA's caleulations so as to develop better and more accurate compliance
cost estimates, We correct, improve upon and update OSHA's 2003 compliance cost
estimates in various ways, We estimate costs for some compliance activities that OSHA
missed in the Agency's earlier analysis, We employ some better methods and more
realistic assumptions in estimating what employers will need to do to comply with a
lower PEL and what their costs will be. We also update OSHA's estimates so as to
express compliance costs in year 2009 dollars instead of year 2000 dollars as OSHA did
previously, However, partly because some of OSHA’s cost analysis is not documented

and, n effect, not reviewable (i.c., some of the key data and calculations are not includ,
or explained anywhere in the docket), and partly because we have limited time and
resources to conduct our review, we have been able to imp only sel i ions of

OSHAs analysis. Our revisions to OSHA s cost estimates stop short of what we would
generate if we had full access 10 OSHA s earlier work.

3. Estimate the adverse economic impacts — particularly on employment and on GDP -
- that will result from these 33_:5.3 costs. We then run our improved estimate of
compliance costs for a 50 ug/m’ PEL regulation through a widely used input-output
model in order to estimate the economic impacts that will result from such a regulation.

2

The compliance costs from the new regulation will raise the costs of doing business for
affected manufacturing and construction industry employers. Prices will rise and output
by affected U S. uancoa_.m §= fall. The input-output model traces the loss of jobs and
GDP that will result th it the ULS. ¥

OSHA’s Estimated Compliance Costs for New Silica Regulations

As a part of the SBREFA proceedings in 2003, OSHA prepared drafi regulations that would
establish a new PEL for crystalline silica at any of three altemative _n<n_m 50, 75, o_. 100 _.h}.:
Ome regulation would apply to General Industry and Maritime (shipbuilding)

regulation would apply to empl in the C ion industry. The draft BNEnunE also
specified ancillary requi ts that employers would need to meet in addition o the new PEL,
including requirements for;

Exposure assessment,
Regulated areas;
Protective work clothing;
Hygiene facilities;
Ioﬁnranﬁ._-_m.
R
Hazard SSHE_.SE.H
Employee information and training;
Recordkecping

@ 8 & 8 8 @ ® 0 ® @&

OSHA also prepared various supporting analyses intended in part to provide the small entity
representatives involved in the SBREFA process a picture of the rationale for and impacts of the
draft regulations. In these analyses, OSHA estimated the costs, risk reduction, monetized
benefits and economic impacts that would result from promulgation of 8 new PEL at each of the
three alternative levels the Agency was considering in 2003,

‘The Crystalline Silica Panel believes that OSHA is now on the - verge of publishing a new
proposed standard for crystalline silica with a PEL of 50 ug/m®, The new standard evidently will
apply to General Industry, Maritime and Construction, and will likely include ancillary
requitements similar to those that OSHA suggested in 2003, In sum, the new regulations that
0mI> will soon propose seem likely to be very similar to the draft regulations with a PEL of 50
ug/m’ :ﬁ. OSHA analyzed in 2003. In evaluating what impacts might ensue from the upcoming

I new silica standards, the Crystalline Silica Panel has therefore begun its assessment by
RSnSa:w OSHA’s ﬂe.__n:.bw. u_._u_w.m_u for the 2003 drafi regulations.

In 2003, OSHA estimated the compliance costs for a standard having a PEL of 50 ug/m’ and
ancillary provisions at a litile more than $1 billion per year, as follows:



‘OSHA's Estimated Annualized Costs for Potential New Silica R

lations With PEL of 50
ug/m’® and Ancillary Provisions (in millions of year 2000 $ per year)

Engi

General Indual h Martiime Censtruction TOTAL
ng Controls Sy Ancitary Provsions | Engineenng Controls Respirators Ancillary Provisions
3303 85 w7 2447 1752 2485 10419

OSHA has * lized" these
estimated one-time capital costs of

e cost esti ing that the Agency combined the
li and the ing yearly operating and

¥ k-

maintenance costs and then calculated an equivalent stream of constant annual costs. In effect,
OSHA estimated the capital and annual costs of the potential new regulations to be the
equivalent of a little more than $1 billion per year, with this annual cost continuing every year

foreve

r. This lization dure isa dard hin

p

gulatory cost analysis.

L &

At over $1 billion per year, OSHA's estimated cost for a new silica regulation with a PEL of 50

ug/m?

would make this regulation one of the most costly new _.am:_m__oa affecting American

business that the Federal government considers in a typical year.

OSHA followed a similar four-step process for both General Industry and Construction in
developing the Agency’s cost estimate for employers to comply with a 50 ug/m’ occupational
exposure standard:

Profile workers' exposure to crystalline silica. OSHA began by assembling sampling
information on workers® exposure to crystalline silica for all affected industries. The
Apency analyzed the collected exposure information and combined it with information
on numbers of employees in different industries and job categories in order to estimate
the number of workers in each En:«.#« and job category who are exposed to crystalline
silica at a level nxonnn__:w 50 _._E__d This estimated number of workers “overexposed™
relative to the p I new PEL provided the starting point for OSHA's cost analysis.

. Identify engineering controls that will reduce worker exposures to below the new

PEL and employer actions needed to comply with ancillary requirements. OSHA
identified a set of engineering control specific to each industry/job category in

which workers are overexposed relative to the potential new PEL that — in OSHA’s view

! The Office of Information and Regulatory Affairs {OIRA) within the Office of Management and Budget compiles
informatien on the estimated costs of all Federl regulations that OLRA reviews. By law, nearly all Federal
agencies are required to submit all significant Eduea& regulations for OIRA review. OIRA publishes zn annual

compilation of the sponsoring regulatory agencies’ estimates for the costs of all significant _.:.E regulations that
OIRA has reviewed during the past fiscal year. We reviewed the OIRA compil i the ten Federal fiscal
years from FY 2001 threugh FY 2010 Amae hrp:/fweaw. whitehouse. govfomb/inforeg Euﬂ_o_ -oﬂ.a:u _congress).
This pilation meludes all P tqoa. and health lat .__ allt |
security i all P i I all P B etc, Orver these 10 years,
there were only 21 Federal regulati lgated that had estii d costs g $1 billion per year Said
another way, since FY 2000, there _.Sa.a been an average of only about 2 Federal -nuh:_-:n_.ﬁ promulgated per year

that impose a burden on the private sector as large as would resalt from OSHA's potential new occupational
exposure standard for crystalline silica. Thus, even by OSHA's own estimate, its potential crystfine silica
regulation 15 exceprionally costly. .
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-- would suffice to reduce exposures from above the PEL to below it. Thus, for example,
OSHA identified covers for conveyors as an effective means of controlling silica dust to
which workers are exposed in the material handling yards of facilities in several
industries, And, for example again, OSHA identified additional local exhaust ventilation
{LEV) as an effective control to protect foundry workers who clean rough castings at
grinding work stations. Likewise, OSHA identified a set of actions that employers would
need to perform in order to meet each of the ancillary requirements accompanying the
numb new PEL, En_ﬁ_.nm Suﬁ.n::ﬂ with _=ﬁ_=m5u_ hygienists to conduct exposure

ing at the employers’ facilities, trai kers who could px ially be
exposed to silica about silica hazards, and the like. In each instance, for each identified
engineering control and each identified employer action, OSHA also estimated the
intensity with which the control or activity would need to be implemented in any
situation where it was warranted. OSHA thus estimated, for example, the number of feet
of conveyors at a typical facility that would need to be covered, the number of cubic feet
per minute (cfm) of additional LEV that would be needed to effectively collect the dust
from a typical foundry casting grinding station, the duration of training that an employee
potentially exposed to silica might need, etc..

- Estimate unit costs for engineering controls and ancillary requirements. OSHA

estimated the unit costs for each comp of the p | engineening Is and
each action that might be needed to comply with an Eﬁw_pa__ requirement. OSHA thus
estimated the cost to cover a foot of typical conveyor; the average cost to provide an
additional cfm of LEV (which in tum required estimating the unit costs for components
needed for this additional cfm of LEV, such as the unit cost - cost per kilowatt-hour --
for electricity); the cost to sample a single worker's silica exposure over an 8-hour work
shift; the cost to prepare and deliver silica training for an employee at risk of silica
exposure; and so forth.

. Combine estimates on how often engineering controls and ancillary requirement

actions will be needed with unit cost information and estimate total compliance
costs, In effect, for each compliance activity, OSHA multiplied the quantity of the
activity needed by the unit cost for the activity in order 1o estimate the total national cost
for that activity. Costs were then summed across all the projected compliance activities
in order to estimate the total compliance costs for the entire regulation A key point to
note is that OSHA chose to organize the entire compliance cost analysis on a “per
overexposed worker” basis, OSHA in step #1 had estimated the number of workers in
each at-risk job category that were overexposed relative to a potential new PEL of 50
ug/m’, Tn step #2 OSHA estimated the need for engineering controls and for ancillary
requirement actions also largely on a per overexposed worker basis (¢.g., covering one
conveyor is needed per every four overexposed workers in pre-production material
handling yards). The unit costs initially estimated in step #3 were then converted into a
unit cost per worker who is overexposed relative to the PEL. The final multiplication in
step #4 involved multiplying the number of overexposed workers by the unit cost per
overexposed worker for each engineering control and for each ancillary requirement.




We Have Not Been Able Comprehensively to Review and Revise OSHA’s Compliance Cost
Estimates. Instead, We Have Made Selective Improvements to These Estimates,

While OSHA developed a large volume of materials describing the Agency’s cost and economic
impact analyses for the draft regulation — at least several thousand pages of documents -- these
materials are nevertheless incomplete and unfinished. The y results of OSHA's analysis
are available in the record, but often the references for the underlying data are not provided and
there is no complete description of all the intermediate calculation steps through which the
Agency's estimates are derived. Many of OSHAs key documents in the docket are drafts and
reflect partial analyses only. In some instances the documents conflict, there are several
instances where a draft document that describes an early step in OSHA's calculation process
shows results that are significantly different from what is shown in a second document as the
supposed starting point for subsequent calculation steps.

The result is that it is not possible for us to fully understand all the data and calculation steps in
OSHA's cost analysis. Unable to fully understand how OSHA derived their numbers, we are
limited in our ability to critique them. We have not been able to revise all the elements of
OSHA’s analysis where we might like to make changes.

The following are several specific examples of the difficulties that we have had in attempting to
review and improve OSHA's cost and economic impact analyses:

* (OSHA omits nearly one-third of the general industry sectors the >mu=ov. .mn:.mmﬂ as
affected by the draft new silica regulation from OSHAs key t
For General Industry, the Agency's cost and economic impact analysis is a::..iw_.ﬁnm in
a 161-page report by OSHA’s contractor ERG, titled: Drafi Final Report. Cost and
Economic Impact Analysis of the Drafi Crystalling Silica Standard for General Indusiry.
The technical explanation for several key steps in this summary analysis -- the profile of
worker exposures to silica in the various affected industries, and the rationale for
selection of specific engineering controls that will effectively reduce worker exposures in
each general industry - in turn can be maE._n_ in another contractor report, the 282-page
Technological Feasibility Study of R v Allernatives for a Proposed Crystalline
Silica mS..EsS. However, the ﬂnn}:&nm__nma Feasibility Study is incomplete; in the
words of OSHA's contractor it 15 a “Preliminary Draft; Includes Selected Sectors.” In
fact, the Preliminary Draft Technological Feasibility Study that 1s available includes only
ten of fourteen planned chapters on the various affected industry sectors; it omits the
nrﬁ_ﬁa on foundries (the general industry sector that would be most affected by the draft
regul ), ready-mix (the sector that OSHA projects as bearing the third-
Ew_ﬁmﬂ costs), mineral wool, and _K_.sm._um u:.E.En_m (it is not clear what one of the

hapters in the Technological Feasthility Study was intended to cover). An

H ]

nmn_nﬂ&nbo;von_oaa;:no;ﬁ issing chay of the Technological Feasibility
Study is available separately in the record, a 71-page unattributed report titled: 2.
Foundries (Meial Casting). This report, however, provides exposure and technological
feasibility information for only three of the dozens of affected foundry SIC codes,
accounting for what appears to be less than half of all the affected foundry facilities. This

early draft on a portion of the affected foundry sector alse conflicts in important ways

with the overall foundry industry compliance cost estimates cited in the Cost and
Economic Impact Analysis.

+ For both General Industry and Construction, we believe that OSHA has consistently
misinterpreted the information on worker exposure to crystalline silica. The exposure
information is critically important insofar as it provides the starting point in the Agency’s
cost analysis. In our view, the manner in which a worker exposure sample has been
obtained importantly affects how that sample should be interpreted. In order for us to
correct OSHA's misinterpretation of the exposure data, we need to understand how each
set of silica exposure samples included in the overall exposure database has been
obtained. We need to understand the origin of OSHA's exposure information in order to
critique and re-caleulate OSHA's compliance cost estimates that are based on this
exposure information.”

To use the exposure data correctly in nm___._._a__._m compliance costs, the reviewer must
know whether each set of exg rep a single worker sampled across
multiple work shifts, multiple workers in the same area of a plant sampled at the same
time, or different workers in different areas of a plant sampled at different times.
mns,nenq such information on the derivation of individual sets of worker exposure

infc ion is only icnally available in the docket supporting OSHA's silica
SBREFA proceedings. The docket usually includes reasonably accessible information on
the derivation of exposure samples when the exposure information has been drawn from
a report on a NIOSH, OSHA or OSHA contractor site visit to a facility in one of the
affected industries. The docket does not include this information when the source of the
exposure data is something other than a NIOSH, OSHA or contracior report, such as a
silica SEP report or site visit or IMIS. Overall, for all the general industry exposure
samples that OSHA included in the Agency’s silica exposure profile, the desired
derivation information is available for only a little more than half of all samples.

? Consider, for example, 2 set of five worker exposure samples that were obtained at a single facility and what these
sarples suggest about whether that facility would .—a& te implement enginesring controls in order to reduce
exposures to below a potential new PEL of 50 ug/m’. Assume that one of these exposure samples exceeds the
potential _.—ns..—.mﬂ. of 50 zm___a and that four do not. OSHA .ze.._n_ interpret this set of five exposure mw::u_nu that
includes one " as ing that 1/5 of Il employees and, by 175 of all facilit
additional engineering controls to reduce exposures below the new PEL, and the Agency begins its
accordingly. We disagree with OSHAs simple ion that the p age of workers and fa
need exposure-reducing controls is given by .rn _,.o-on.ﬁ.nnn?!sv_«a that exceed the PEL In fact,
samples were derived from s single worker across his work shifis on five different days, the four samples showing
exposures below the PEL would be irrelevant in determining whether the worker is overexposed and the facillity
needs to implement controls. OSHA's exposure standard requires that a worker virtually never be exposed above
the PEL — the single exp sample showing an duning one of the worker's five sampled shifts is
sufficient to necessnate engineering controls .._E will protect this wirker across ali of his shifts. The same sort of
conclusion holds if the five exposure samples were obtzined on a single day from five different workers performing
the same sort of work in a single area of 3 plant. Assume, for example, five workers in the pre-production materials
handling yard of a brick manufacturing plant, where an apen, uncovered conveyor carrying clay raw materials
generates !:B.S...!:nﬁ dust 1o which the workers are nxvomnm If even one of these workers is exposed even

by the dusty yor 1o silica levels g the PEL, the yor will need to be covered to
reduce this ™ xposed” worker's exp In our hyp hetical si where the exp samples for four
workers have been below the PEL bui the sample for one worker has exceeded the PEL, the four exposure samples
that are below the PEL are irrelevant the employer will need o install the engineering control that has the effect of
reducing exposures for all five of the employees because one of the employees in this area is overexposed.
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We respanded to these sorts of gaps or contradictions in the record explaining QSHA's analyses
in either of two ways:

* In some instances we made an assumption about what OSHA's underlying data may have
been or how OSHA must have performed a calculation step, and we then proceeded to
revise and improve the portion of OSHA's analysis about which we made the
assumption. We have identified these situations and assumptions in this paper

* In other instances we left OSHA’s calculations alone, either because we were unable to
make any confident assumption about what the Agency had done or because this part of
the analysis accounted for a small share of OSHA's total estimated compliance costs and
did not appear to warrant the effort that would be needed to revise it. As a result, in
revising and improving OSHA's compliance cost estimates, we have left many portions
of OSHA's analysis unchanged even though we might, with further review and effort,
disagree with them. In several tables throughout the remainder of this document where
we show our estimate for some portion of compliance costs compared against OSHA's

for that portion of compli costs, the two numbers are the same. In most
.gﬂuﬁnnﬁaﬂgﬂ_ﬁguﬁ.ﬂéognﬂsaﬁ To the contrary, it
usually means only that we did not review and adjust this particular portion of OSHA's
estimate.

In an attempt to resolve some of these gaps and uncertainties about parts of OSHA s analysis, we
msked OSHA staff if they would provide us with an electronic version of the Agency contractor’s
Excel spreadsheets detailing the compli cost calculations for each affected industry,
beginning with each industry’s profile of silica exposures. OSHA staff declined to provide us
with this material.

Some of these uncertainties in OSHA's cost analysis also might have been clarified and we
rnight have been able to perform a more thorough review if a copy of the draft regulatory
| ge that was idered in 2003 had been available. Unfortunately, no draft regulation is in

L)

the OSHA docket or otherwise available.

We note also two additional reasons why in some cases we did not review and critique some
portions of OSHA 's cost analysis:

*  The Crystalline Silica Panel includes as bers mostly organizations more concerned
with OSHA's p 1al new silica regulation for General Industry than with the potential
new regulation for Construction, The Panel requested us 10 focus our review more
intensively on OSHA's cost analysis for general industry, and to rely for review of
OSHAs construction industry cost analysis largely on a previous assessment of the draft
Construction regulation that had been prepared for some Panel members in 2003 by
PricewaterhouseCoopers

" The Reform OSHA Coalinon SBREFA Panel Comments OSHA Drafi Proposed Standards for Oceupational
Expogure 10 Crynialiine Silico in Cangirwction, General Industry ond Maritime. November 25, 2001 See OSHA
Docket HOO6A, Exhibit 8-9.

= In general we were concemned with conducting a cost-effective review of OSHAs
analyses. We thus sought to identify and correct a few larger problems in OSHA's
analyses in preference to many smaller problems,

IL Corrections and Adjustments to OSHA's SBREFA Cost Estimates for a Standard
Having a PEL of 50 ug/m® With Ancillary Provisions

We made seven major adjustments to OSHA's cost estimates. In the following pages we discuss
these adjustments and show the impact of each adjustment on the estimated compliance costs for
the potential new regulation.

Adjustment #1: Correct OSHA’s underestimate of the extent to which engineering controls
would be needed in General Industry.

OSHA assumed most commonly that general industry a:ﬁo_ﬁd would need to implement one
control measure (e.g, additional LEV, an enclosed | room that p an op froma
._E.QE !&ﬂgn&nusuﬁimﬁnﬁqaﬁso:sa.n-._ocn-ﬂwﬂwiini

posed at levels ling the proposed PEL. OSHA thus estimated the number of instances in
i:a__noo:ud_in_waﬂn_ﬂ_mﬂuuoen!ng.npa_ag&.ngm_amaﬁggnm
overexposed workers in that job category by four. This procedure greatly underestimates the
extent to which controls will be needed:;

* The great majority of facilities in these industries are small, such that there rarely are as
many as four employees in each at-risk job category a1 a facility who would be protected
bya | if it were needed. In Appendix 1 we provide a table showing that there is a

dian of only 2 employees per at-risk job category al the average-sized general industry
facility.

= When a control is needed in an area of a manufacturing plant to protect a worker who is
exposed above the PEL, it is rare that all the other workers also protected by that contro!
will also be exposed above the PEL. Many areas within general industry facilities
include both some workers who are exposed above the PEL and other workers who are
not. Controls cannot be targeted as precisely as OSHA assumes to protect only workers
who are overexposed. Many more controls will be needed than would be calculated
assuming one control even for every two overexposed workers,

‘We used a different procedure than OSHA did in estimating how oflen controls will be needed
for general industry. Instead of making simple but inaccurate assumptions about how the
:E:wnq of controls might relate to the number of overexposed workers, we evaluated the
data for workers in each area of each plant, and then judged on a plant-by-

plant basis whether or not controls would be needed. We d that ¢ Is would be need
for an area of a plant if onc or more workers in that area were overexposed, and that controls
would not be needed if no workers in that area were d We impl i this

wﬂ;:g ST_.HJ_& approach specifically for the structural n_-w products industry in judging

g Is are or are not needed for each worker job category at each plant in

this _EES__ for which OSHA had assembled exposure information. The structural clay products
industry was the particular industrial sector for which OSHA provided the most comprehensive
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documentation on how the exposure samples that had been assemblied were derived, and it was
thus the general industry sector for which we were best able to apply our facility-by-facility
approach.* Based on the results from analyzing the structural clay products industry exposure
data on a facility-by-facility basis, we developed a table relating the fraction of facilities needing
engineering controls to the fraction of exposure samples exceeding the PEL. We then used the
table to estimate this relationship for industrial sectors other than structural clay products (for
which OSHA had provided much less comprehensive documentation about the derivation of the
Apgency’s exposure samples). This facility-by-facility ap h to estimating the need for
engineering controls for structural clay products and the derivation of the more general table that
we used for other industries is described more fully in Appendix 2.

This adjustment — i.e., switching from OSHA’s inappropriate approach of assuming one

g ing control is required for every four overexposed workers to a more sccurate facility-
by-facility approach — i the esti i cost of engineering controls for general industry
from 5330 million per year (year 20008), as OSHA estimated, to $1.06 billion per year - as
shown on the following table.

* We contend that ane must know how each .5_._.! exposure sampie was deri ___R_ 5 ni& 5._.&@“ apprapriately

wihat that sam:ple suggests about whether the employer will need 10 imp} 1 controls to
reduce worker exposures in the atea of the facility from which the sample was taken W«S:«n— the BE.:n_n we
discussed earlier about how one should interpret exposure sample resuhs differently d ding on, for 1

whether they represent multiple sasmples for a single worker over multiple days, or multipl ua_svru for
workers in a single area of a plant cn a single day.
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Costs for Engineering Controls for General Industry: | t of Switching From OSHA's
Approach Based on # of Overexposed Workers to _unh:__.m S.m&...:nt b_uvaunz (Year

2000 $iyr)
URS Cost Estimate on Facility bash
i uses of | wsing "Exposed Waorker to Facilkt
Industry Category e no«._.__”””w..“nw”.”u _.nrﬂo:ﬂ:» nna.:__uin.:_. n....._-.a. no size ;
adjustment per facility

Foundries 1 H 51,388,932 | 5 372,114,062
Other Foundries 2 5 87,761,791 | & 87,761,791
Structural Clay $ 50,532,307 | § 180,492,301
Pottery 5 24,458,545 | § 53,511,789
iConcrete Products 5 47,015,472 | % 181,690,078
(Dental Laboratories 2 $ 437,505 | $ 437,505
Glass facture 3 $ 5,144,823 | § 12,654,454
lewelry 2 S 819,424 | S 819,424
Palnts and Coatings $ 2,407,540 | § 32,483,369
[Cut Stone and Stone Products 5 10,093,821 | 6 79,871,573
Railroads 2 5 13,377,730 | $ 13,377,790
Ready-Mix Concrete 2 5 9,358,717 | § 9,358,717
Refractory Products 4 s 27,281,093 | § 61,685,580
Total Annual Cost b 330,077,761 | § 1,056,258,433

Tahle footnotes:

1. The wotal for “Foundnes ' includes o...? 5« thres _.QEH_-« maeamnu {3321: Gray and Ductile fron Foundnies. 3322: Mallcable
Iron Foundries, end 3325: Steel Foundri data are p d in Table 2-9 of the Draft
Technical Feasibiliy Document. These .«ﬁ..uun: 1 Sm 928 P_uu gnu R&E& in the Drafl Technical Feasibiliny
document. Sufficient data are not available anywhere in the docket 10 make it clear how OSHA or the Ageney's contrasior
eslimated costs for the remaining portion of the foundry industry. The total OSHA cost estimais for all foundries is
$£139.130,723 per year, keaving 587,761,791 per vear in estimated costs for the remaining foundry SIC codes for which the
denvation is unclear We have shown costs for these “Uther Foundries” on s separate line below in this 1able

2, Sufficient information was not available in the docket 1o undersiand, replicate and eritigue OSHA's coqt estimate for these
industry categories. Accordingly, URS did not calculate 2 revised cost estimate for these calegonies, and O5SHA's estimated costs
for these categories arc shown unadjusted in this Lable m the "URS Cost Estimate™ column

3. URS belicves that OSHA’s contracior s._.a_-w_v.-xu-:& the distribution of silica exposares {% of exposure samples in each
concentration range) for batch operations in the (Hass Products Industnial Scctor shown in Table 7-2 of the Draft Technical
Feasibility Document 1o both bach ow«z.:o._h and matenal handler columns in Table 7-3. This canses the percentage ..T._ln..:_
handler szmples higher than 50 up/m’ to be reporicd as 511% whereas in reality 83% of these samples were higher than 50 ug/m’,
resulling in an in appropriately low OSHA cos estimate. URS correcied this apparent error in developing our adjusied casl
estimates,

4 For the Refractory Products Industrial Seciar, the job categories for s._i_._ exposure _._8.4_5.5 for the sector is presented in
the Drafl Technical Fessibility Document (Table 14-6) do nat spond in any ble manner o the job categories tha
(OSHA used in the Cost and Economic Impact Analysis for final cogt aa.u.\.n. qa. 1his sector |n the absence a:n.
Sa,aﬁ.s._u_cv data for this secior 465.6 how P differ ! job caleg: URS has used the pwn_.nukz_
exposure infe for all job d in Table ._-.n:wo:_a;ua!ﬁ—a.owmwﬁ exceeding 30 ug/m’} 10
represend exposures for each .:mna idual H_aw category, and we have estimated costs ucing our "faciliny-by-facilin” spproach
sccordingly
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Adjustment #3, Increase the unit costs for local exhaust ventilation (LEV) above those
estimated by OSHA. We add costs for HEPA filtration to OSHA’s estimated costs for LEV
thut is recirculated within a facility, and we add costs for baghouse filtration and pre-
HEPA filtration for LEV that is exhausted to the outside air.

For this relatively quick critique of OSHA's SBREFA cost estimates, we have not had the time
o review and re-estimate in detail most of the Agency’s unit costs for implementing controls.
We have focused our detailed critique on the unit cost estimates for the particular controls that
account for the largest share of total costs. We have not reconsidered OSHA's cost estimaies, for
example, to reduce a heavy equipment operator’s silica exposure by enclosing the cab and
_u_dS._:-_w filtered air in front-end loaders, cranes, fork lifis and the like. Nor have we re-

d OSHA's projected costs 1o equip various machines with water sprays to reduce silica
dust generation, to 8:..2 conveyors, to purchase HEPA for improved housekeeping,
and so forth We will review OSHAs estimated unit costs for engineering controls in detail
when the NPRM and supporting documentation are available.

More than half of the total engineering control costs for general industry that OSHA estimated
during the SBREFA process involves providing additional local exhaust ventilation (LEV) for
activities where silica dust is generated. We thus reviewed in detail OSHA’s procedures for
estimating LEV costs. OSHA estimated costs for additional LEV in three steps:

| Estimate the type and volume of additional LEV that is needed to provide sufficient
in silica exy for each of many different dust-generating tools,
machines and processes in general industry. OSHA’s estimates for the additional
amount of LEV needed ranged from 200 cfm to adequately control a hand tool to
28,800 cfm for a foundry shakeout double draft table.

2. Estimate the fraction of total industry LEV that is provided via recirculated air vs.
new make-up air from outdoors.

3. Estimate the costs per cfm for recirculated air (less expensive per cfm because it is
already at the in-plant temperature) and for new make-up air from outdoors (more
- expensive per cfm because it often needs to be heated or cooled to make it suitable for
use in the facility),

Because justifications for OSHA's assumptions about how much additional LEV is needed to
effectively control each activity could not be found in the docket, we did not eritique this first
step in OSHA's cost analysis for LEV

OSHA estimated that 20% of all industrial ventilation air will be discharged outside the plant
with no emission controls and new make-up air will come from outdoors and thus may need to
be heated or cooled on a seasonal basis. 80% of all industrial ventilation air will be recirculated

and thus will not need 1o be conditioned. OSHA then developed a | age cost per cfm
that reflected differing costs for oo_..n_nos.k_ (heated/cooled as -t“-d___:uﬁv make-up air vs.
unconditioned recirculated air. We believe this 20/80 split that OSHA estimated reflects an
unrealistically high share for the less expensive recirculated air. However, we have not yet
gathered data 1o validate this belief, and for this analysis we have not adj i OSHAs esti d

costs to reflect a more accurate split
14

With respect to OSHA's unit cost estimates for recirculated and discharged air, as far as we can
tell, OSHA did not include any cost for baghouse filtration for either re-circulated or discharged
air, and alsa did not include the cost of HEPA filtration to remove silica and other dust from
recycled air as it is re-circulated into the employee areas, Adding costs for a baghouse and
HEPA filtration would increase the estimated 20/80 weighted average capital cost per cfm of
additional LEV by about 70% over OSHA's SBREFA estimate and the estimated operating and
maintenance cost per cfm of additional LEV by about 88%.

This adjustment, when added to the previous two adjustments involving switching to a plant-by-
plant basis for costing and reflecting plant size, increases the estimated cost of engineering
controls for general industry from the $330 million per year (year 20008) that OSHA estimated
to $3.14 billion per year, as shown on the following table:



Costs for Engineering Controls for G | Industry: Impact of Three Adj ts to
OSHA's Methodology - Facility-by-Facility Approach, Adjustment to Reflect Facility Size,
and Additional Costs for LEV (Year 2000 $iyr)

URS Cost Estimate on a Per-Facility

sy Cotagory | OHA ot Etimte osesparcamof | 01 SR SRR e

workers ovar PEL) facllities available in the ERG Reports,

with LEV Cost Correction

dries 1 5 51,388,932 | & 1,476,303 684
iOther Foundries 2 s 87,761,791 | § 47,761,791
Structural Clay S 50,532,307 | & 662,932,099
Pottery $ 24,458,545 | & 170,662,127
[Concrete Products 5 47015472 | & 331,445,675
ental Laboratories 2 5 437,505 | § 437,505
[Glass Manufacture 3 5 5,144,823 ) 5 39,423,314
Hewelry 2 5 £19,424 | § 815,424
Paints and Coatings 5 2,407,540 | 5 8,057,992
Cut Stone and Stone Products & 10,093,821 | § 111,148,796
Railroads 2 § 13,377,790 | 13,377,750
‘Aeady-Mix Concrete 2 5 9,358,717 | 5 9,358,717
Refractory Products 4 5 27,281,003 | § 214,862,210
Total Annual Cost $ 330,077,761 | § 3,136,591,123

Table faamotes

i, The wial for " Foundnes” includes enly the three foundry S1C codes (3321 Gray and Ductile Iron Foundries, 3322 Mallcable
Iron Foundries, and 3325; Sieel Foundries) whose respirable quarts exposure dats are preseated in Table 2-9 of the Draft
Technical Feasibility Document. These represent 1,023 of the 2,182 found, d in the Draft Technical Feasibifity
document Sulficient data are not available anvwhere in the docket to make it clear how OSHA or the Agency’s contracior
estimated costs for the remaining portion of the foundry industry. The total OSHA cost estimate for all foundries is
5139,150,723 pex year, leaving $87,761,791 per vear in estimated casts for the remaining foundry SIC codes for which the
derivation is unclear. We hive shown costs for these "Other Foundries” on a separate line below i this 1able.

2. Sufficicnt information was net available in the docket to undersiand. replicate and critique OSHA' cost cstimaze for these
industry categorics. Accordingly, URS did not caloulate a revised cost esumate for these categories, and OSHA s estimated coms
ffor these categories are shown unadjusted in this tzble in the “URS Cost Estimate™ calumn
3. URS belicves that OSHA'" wronghy ipplicd the distri { silica (% of exposure samples in cach
range) for batch jons in the Glass Produets Industrial Sector shaw in Table 7-2 of the Drafl Technical
Frasibility Document 1o both batch ouREcumEa material handler columng in Table 7-3. This causes the percentage of a.ﬁ:.__
andler samples higher than 50 ug/m’ 1o be reporied 2s 50% whereas in reality 83% of these samples were higher than 50 ug/m”,
yesulting in an in appropriztely low OSHA cost csimate. URS comected this apparent ermor in developing our adjusied cost
cstimales.
4. For the Refr Products L ial Sector. the job eategonies for sw.ny expasure for the sector is p in
?Qundg_ﬂ_mﬂ&._.vuﬁnansﬁ_.&wI.m_nw.._a gpand in ame dable manner 10 the job categosies that
OSHA used 10 the Cost and Ecenomic Impact Analysis for final cost ostimates for this sector. In the shsence om.s._
Esin_s.ﬁc_n data for this sectar showing how exposures differ scrass individual job categories, URS has used the unﬂnutﬁn
ion for all job in Table 14-G {13 out of 32 samples, or 25%, P{Bn._.unuaeei. o
g:vnﬁﬂﬁa for each individual job eategory, and we have estimated costs using our “facility-by-faciline” approach
mecordingly

Adjustment #4: Use more realistic estimates for how often General Industry will need to
perform ancillary requirement tasks.

OSHAs cost estimates for employers to meet many of the ancillary requirements are based on
the ..rmn_ﬁv. s nm__::u_nw of the number of workers who will remain exposed above the PEL even
after employers ineering controls in an attempt to meet the PEL, Thus, for
example, since medical surveillance will be required for all employees exposed above the PEL
{or action level), medical surveillance costs will be roughly linear with the number of employees
that are exposed above the PEL (or action level). Likewise the costs for meeting the “regulated
areas” requirements will depend on the number of regulated areas that must be established,
which will depend in turn on how many areas there are where employees will remain exposed
above the PEL even afler installation of engineering controls.

We believe OSHA is far too optimistic about the degree to which employers will be successful in
implementing engineering controls that will reduce worker exposures to below a PEL of 50
pg/m’. OSHA assumes generally in estimating the costs of the ancillary requirements that only
4% of all workers who are currently exposed above 50 ug/m’ will remain exposed above this
level after their employers install engineering Is in an effort to meet a new PEL at this
level.

We disagree. Engineenng controls will not work sufficiently E:me_m in differing circumstances
for the rate of overexposures relative to a new PEL of 50 pg/m’ to decline to as little as 4%,
Now, mo:.a 40 years after employers began efforts to meet the current PEL that is essentially 100
ug/m’, OSHA finds that approximately 30% of its compliance samples are above the current
PEL. Itis entirely unrealistic to forecast that this rate of overexposure would fall to only 4% in
only several years after employers attempt to comply with a new PEL that is 50% lower, We
estimate costs for the ancillary _uasw_na based instead on assuming that 10% of all workers
who B.m currently exposed above 50 ug/m* will remain overexposed relative to a new PEL of 50
ug/m’ after engineering contrals have been implemented. This higher figure is based on
OSHA's estimate .__E.:._w the SBREFA process to the effect that 10% of all workers currently
exposed over 50 ug/m’ will need to use respirators, n— least occasionally, after implementation of
engineering controls to meet a new PEL of 50 c@_ﬂ In actual practice we believe that the
number of overexposed workers will likely remain much higher than even the 10% figure.

We also adjust OSHAs cost estimate for ancillary requirements by increasing some unit cost
estimates (e.g., for exposure sampling) and by i ing OSHAs worker wage rates by 30%.”
A full description of our adjustments to OSHA s cost estimates for ancillary requirements is

¥ We onginally increased OSHA’s assumed hourly wage mtes by 30% 1o account for OSHA's omission of benefits
from the wage rate calculations and 1o reflect the much higher fully loaded wage rates that PricewaterhouseCoopers
recommended in their 2003 ermique of OSHA's estimates. Upon further review of the OSHA contractor’s narratve
materials, 1t now appears 1o us that the contractor (ERG) probably did believe that benefits were _an_cm& in the
relatively low labor rates they used in calculating the value of lost work time to ancillary r 2

Nevertheless, we continue 10 believe that the 30% adjustment 15 reasonable o reflect other respects in which
OSHA's wage rate estimate 15 too low. See Appendix 5. The 30% increase to OSHA s assumed wage rates
accounts for abow 54 5 millionfyear — or about 10% — of our 343 | million/year estimated cost for general industry
ancillary requiremenis.




luded in Appendix 2. Appendix 3 provides a table summarizing our adjustments and uzas_pw
how they affect the n.ﬂ_awﬁn costs for each of the ancillary requirements for General _:n__._mﬁ.

in total, we estimate the costs for General Industry employers to comply with the vo_m_im._ new
ancillary requi of a silica standard nh $43.1 million per year (year 2000 $) in contrast to
OSHA’s estimate of $15.4 million vnc.ﬂwq

Adjustment #5. Increase OSHA’s cost estimates for engineering cantrols for the
construction industry to reflect employers' inability to forecast accurately exactly which at-
risk workers will be overexposed relative to a new PEL and which will not,

OSHA estimates the costs for construction industry engineering controls by: 1) identifying
appropriate control measures that can reliably reduce exposures to below the PEL; 2) estimating
the cost for a single worker at-risk of silica exposure to employ these control measures; and then
3) multiplying the unit cost of the controls by the number of workers who will likely be
overexposed relative to the new PEL in the absence of such controls.

We do not disagree with the overall logic of this approach. However, we do disagree that
employers will be able accurately to distinguish the particular at-risk workers who will be
overexposed from the remaining at-risk workers who will not be overexposed. Whether a
particular construction worker performing an at-risk task on a given day will or will not be
overexposed is effectively unpredictable. The exp information that OSHA has assembled
shows that workers performing at-risk tasks (e.g., jack hammering, tuck pointing, sawing bricks
or concrete blocks, drilling into masonry, etc.) are sometimes exposed above the PEL and
sometimes below the PEL depending on numerous aspects of the task and environment that are
very difficult to identify and predict. For example, the silica exposure that a jackhammer
operator will incur over his work shift depends importantly on such factors as: how much of the
shift he spends jack hammering; whether the work is performed indoors or in other confined
spaces or outdoors; the silica of the material he is breaking up; whether the wind is
blowing or not; whether he stands upwind or downwind of the dust he generates, whether it is
raining or not; and more. Many of these factors are not knowable in advance, and the exact
impact of these factors on the worker’s exposure cannol reliably be predicted in advance, Asa
result, the employer cannot be certain in advance of a jackhammer operator’s work shift whether
the employee is likely to be overexposed or not. The prudent employer and the prudent

* Following a recommendation of PricevaterhouseCoopers, we made a relatively minor adjusiment 1o GSHA's cost
estimates for ancillary requirements = by annualizing the costs of initial medical screening in a more reasonable
:Esso._ than the manner in which OSHA appeared to have done it. However, upon further review of the

[{ g 1 ... the nuneq_a this portion of OSHA’s cost analysis, we now believe that
P h probably T i the OSHA contractar’s calculations and that no adjustment of OSHAs
cost estimate 15 d. Eli iny this adj would reduce our estimated cost for general industry

ancillary requirements by about 1% or 0.5 million per year Ses Addendum

T If we were 1o delete the two adj | d in the ding two , we would esti the cost of
ancillary requirements for general industry 81 about $38.1 milliondyenr, about 12% less than the $43.1 million/year
figure that we use a3 our cost esti for ancillary ini our analys:s of total complianee costs and

ic impacts, This p ial 12% d i change in our estimate for general industry ancillary requirements

would have virually no effect (about 0.19&) on our overall cost and impact estimates for the entire regulation,
because the costs mE wnn.:-_ Easw-a. ancillary requirements constitute only a very small portien of tor] complisnce
costs for the p i new I Sea Addend
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employee will want to use the exposure-reducing controls in al| instances when the at-risk task is
performed and overexposures could perhaps result if controls were not to be used,

We have thus recalculated OSHA's costs for engineering Is for the c ion industry.
We assume that employers will need to adopt controls for all workers when they perform any of
the construction tasks that OSHA identifies as at-risk for significant silica exposure. We reject
OSHA s assumption ta the effect that employers can accurately predict which at-risk workers
will be overexposed and can implement controls only in those specific instances when
overexposures would otherwise ensue. OSHA's data show that at-risk tasks result in
overexposures relative to a PEL of 50 ug/m’ in about half of all instances in which such tasks are
performed. Extending engineering controls to all workers performing at-risk tasks instead of
only to the half that actually end up being overexposed results in roughly doubling OSHAs cost
estimate.

The table below shows that this adjustment increases the estimated cost of engineering controls
for the construction industry from OSHA's figure of $244.7 million/year to $543 8 million/year.
Significant adjustments to OSHA’s cost estimates are also likely warranted to increase the
productivity penalty costs for using LEV and wet methods in construction tasks, and to increase
several of OSHA's estimated unit costs, We did not have time to research and make these
further adjustments, however,

Costs for Engineering Controls for Construction: A Employers Cannot identify and
Implement Controls for Only Those At-Risk Workers Who Will Be Overexposed
OSHA's SBREFA Estimates Revisad Estimatos
Task % of Time Task S T
Results In Exposure>| . \ovein a._“_n_......._w..u_a Costs (§ In h.ﬂuﬁﬂ;
S0ugim3
Dirywall finishing B.7% 31.24 §18.51
Earth driling 50.0% S15.83 531,66
{Grinding and luckpointing 9ITH $93.06 $99.85
Heawy equipment operation 168.7% $30.99 523546
Haole drilling 55.6% $11.54 $20.76
Impact driling (jackhammer, demolition) 75.0% 547.98 $60.73
Masonry cutling — stationary saws 473% 31064 32248
Masonry cutting — portable saws 33.3% 58,28 2488
Milling '53.6% $10.75 320.08
Rock crushing 100.0% 5538 $5.36
Underground canstructicn (tunnals) 20.0% $0.01 $0.05
TOTAL $244.65 $543.82

Adjustment #6. Adjust OSHA’s cost estimates for ancillary requirements for the
construction industry to reflect comments by Pricewaterhouse.

We did not independently review OSHA s cost estimate for construction industry employers to
comply with potential silica ancillary requirements. Instead, we accepted most of the comments
and E..m_v,mﬁ developed in 2003 by PricewaterhouseCoopers in their review of OSHA's cost
estimates,

* PricewaterhouseCoopers. The Reform OSHA Coalition, op cit, November, 2003,
19




Pricewaterhouse made the following major points in reviewing OSHA's analysis pertaining to
construction industry ancillary requirements. OSHA has;

* Significamtly underestimated likely costs for exposure assessment. OSHA has
underestimated the time and cost for an industrial hygienist to travel 1o a construction site
and sample workers’ and has und d unit costs iated with
exposure sampling

* Wrongly annualized the cost of initial medical screening over ten years, as if this cost
were for a relatively long-lived capital investment.”

= Underestimated the unit costs associated with establishing regulated areas and applied
these unit costs to an unrealistically small number of job sites and workers where
regulated areas may be needed.

*  Underestimated the unit costs for training and the number of workers that will need
information and training on how to reduce silica exposure. OSHA estimates information
and training needs only for workers exposed above the draft Action Level.
Pricewaterhouse estimates training needs for a larger number of workers including “each
... employee prior to, or at the time of initial assignment to a job involving potential
exposure 1o crystalline silica,” as OSHA"s draft regulation would require

Pricewaterhouse did not adjust OSHA's cost esti for i , hygiene requi or
exit screening for workers, largely b OSHA's ir did not provide sufficient
information about how these costs were calculated for these estimates 1o be reviewable.

We accepted Pricewaterhouse’s revisions to OSHA”™ 's cost calculations and ESGoE& them
into our present analysis, except that we recalculated Pri house's revisions so as to
remove the impact of labor rate inflation from them. Pri rh had adjusted OSHA s cost
estimates for several ancillary requirements to reflect inflation in labor rates between 2000
(OSHA s base year for the Agency's cost estimates) and 2003 (Pricewaterhouse's base year for
cost estimates). We removed the effect of this wage rate inflation from Pricewaterhouse’s
numbers. We will adjust all of O5HA’s cost estimates to account for inflation in one step at the
end of this E.s_u__m-u. going #9._._ year mooo n_a__s all the way to year 2009 dollars, (The _._._o.u_n__
we use 10 g from these pli COSts requi

wvariables 1o be expressed in 2009 doflars. ]

® However, upon further review of the H.n!rna!-_ Eﬂw En..n -E!.:..Dﬂle.l this ve.._..! oacm—; s
cost analys:s, we now believe that P EnOw-.;
Mwbiuﬂruﬁiﬁnﬁl%.&_gi_% .Ga had
done. and Pricewaterhouse's adjustment to reflect whart they -_.acn_s 1o _x more reasorable annualization over three
wears rathes than oves ten years may be inappropriate. If we were to remove this _!:—n.._-. adjustmant from our re-
estimates of OSHAs costs for ancillary for ¢ ion, our Cost wouold decline by $60
rillionfyear (about 9.6%), from $624 4 3.__.9_.:..! 10 $564 & million/year. This potential downward change in our
cost estimate for construction industry ancillary requirements would have linle effect (about 1%) on our overall cost
mnd impact estimates for the entire regulation, because the costs for ancillary i
wery small portion of toml pli coats for the p | new regul See Addend,
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Costs for Ancillary Requi forC ion: Update to Reflect Pricowaterhouse

C ts, but R Impact of Wage Inflation (in millions of year 2000 $/year)
Pricewaterhouwss
OSHAERG | Pricewatsrhouss | (Without Wage
tefistion)
A Exposure Monitoring 95 67.0 656
. Resplrator Costs 752 s 12
C Regulated Areas 0.1 nr 07
0. Hygiene Requirements 331 1R ni
£ imitial and Perigdic Health Screen
Il Maghth Screening
Annuslived over 10 yry 214 NA A
Annusiped ceer 3 yrs Na 103.3 (1Y)
Parindic Health Screening
Optian 1 710 7.0 70
Option 1| 1060 106.0 106.0
F. Exit Screening
Option 1 19.7 197 19.7
Option 2 115 115 1.5
G. Pulmenary Specialist Referrals LE] o4 04
M. Information and Tralning 198 1685 104
I ARraaes o
Optian 1 182 m2 w2
Oyrtion 7) 121 151 11
Total Ancillary Cost {w/lowest cest Dptians] 016 7 wo1a
Total Ancillery Cont [w/highest cost Option) &45.8 218 X
[Fs= T High and Low Coms || d | 644

Adjustment £7. Adjust all cost estimates to convert from year 2000 dollars to year 2009
dollars.

The model we use to estimate economic impacts resulting from these compliance costs requires
economic variables to be expressed in 2009 dollars We thus adjusted both OSHA's cost
estimates for the draft regulation and our re-estimates, each of which have been expressed in year
2000 dollars, to convert them both to year 2009 dollars."" Based upon the Consumer Price
Index, inflation aver the nine years from 2000 to 2009 totaled 24 6%. We thus inflated all cost
figures by 24.6% to convert from year 2000 dollars to year 2009 dollars.

"% CPL. All Utban no_:._.._na 2009 -.GE_ __.Es. value + 2000 SEI_ .:mﬂ. ._.-_.i =1, ..Ruo Source
hittp Hwww usinfl P -pe gea-from-1913-to-
2008/
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. s y of All Adj ts to OSHA's Esti
PEL of 50 ug/m® With Ancillary Provisions

d Costs for a Standard Having a

As part of the SBREFA process in 2003, OSHA estimated the costs to comply with a 50 pg/m’
standard and ancillary requirements at $1.042 billion/year in 2000 dollars.

When our first six corrections and adjustments are made 1o OSHA's analyses, the estimated
annualized costs of the standard increase by more than a factor of four, from $1.042 billion/year
10 $4.38 billion/vear in year 2000 dollars. Since these are annualized costs, they would be
incurred each year the standard is in effect

When the d lized costs are adjusted from year 2000 dollars to year 2009 dollars (an
inflation factor of 24.6% over these nine years), the estimated costs of the standard become $5.45
billion/year.

The following table shows the impact of each of the six adj and corrections that we
made to OSHA’s cost estimates, and then the impact of converting to 2009 dollars.

2

Fe-Estimated Costs for Polential Mew Silica Reguiation With PEL at 30 ug/m3 and Ancillary Provisions {In mitlions of yr 2000 or 2008 $4r)

[O5MA's SRREFA cost estimates
Addbionasedjustments ta CAHA's estimates:
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argineesing cantrals be seala for sipe of tecilty
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IV.  Economic Impacts of These Projected Compliance Costs

The compliance costs for the new silica standard will rep ani 1 cost of doing
business for firms in the industries affected by the regulation. As U.S. firms incur higher costs
for the goods and services they produce that involve worker exposure to crystalline silica, market
prices for these goods and services will tend to increase to reflect some or all of the increases in
production costs. Competing products and services will begin to appear relatively more
artractive in the marketplace, and the market share for goods and services affected by the

regulation will decli lative to that for competitors. Thus, for example, the domestic U.S.
foundry industry will find its castings less competitive than before the regulation relative to both
imported castings (already ing for some 20% of the U.S. market) and competing products

{e.g., forged, die cast or stamped ilems; items made from plastics or composites). The same will
be true of bricks, clay tiles, concrete products, glass, cut stone and other products that involve
worker exposure to crystalline silica The same will be true for construction services: products
that involve a substantial amount of construction (e g, new homes) will suffer increased costs
and will tend to lose market share relative to competing products that involve lesser amounts of
construction (e g, existing homes).

1In economists’ terms, the compliance costs for a new silica standard will shift the supply curves
for affected firms backward — afier the regulation, the quantity of product or service that an
affected producer is able 1o provide at any given price will be less than the quantity that could
have been supplied absent the regulatory compliance costs. After compliance with the
regulation, the backward-shified supply curve in combination with the unaffected demand curve
for the product or service will yield a new market equilibrium with some combination of
_nna.uon price for the E.x_cﬂ or service and reduced quantity sold. The exact combination of

d price and reduced quantity will depend on the nature of the supply and demand curves
for the product or service, If the demand curve for the item is :.._uzea_q elastic (e.g., if there are
ready substitutes or competitors for the item such as low-priced impors or easily substitutable
products made from other materials) then the market impact of the regulation will ultimately tend
10 be a larger proportional reduction in quantity sold and a smaller proportional reduction in
price. If, on the other hand, the demand curve is relatively inelastic and the item is a necessity
with little in the way of competitive altemnatives, the market response to the regulation will be a
larger proportional increase in price and a smaller proportional reduction in quantity sold.

We estimate the economic impacts from the compliance costs iated with the p inl new
silica regulation in two steps. By “economic impacts”, we mean the effects on averall economic
output (GDP), employment, governmental tax revenues, prices, imports and exports and other
wanables of interest that will ultimately ensue as a result of the regulation after all market
adjustments. Our two analytical steps are:

1. Estimate the impact of the potential regulation’s compliance costs on the value of output
(revenues) for each affected U.S. industry. We make assumptions about the nature of the
supply and demand curves for each affected industry and estimate the eventual market
impact of each affected U.S. industry’s regulatory compliance costs on that industry’s
revenues.

2. Estimate how the expected change in each industry’s revenues will then reverberate
throughout the economy. 1f an industry incurs a change in its sales or revenues, this

24

reduction in economic activity will be felt by the industry's suppliers and employees,
Several as_.:wacn :GE output 32_3“ ex _.2 z._o entire C m economy that

mathi the femployee rel r.. for each U.S.
industry. We _Ea purchased n_..n_ Eon one _H:a_.__z._g s.n: E_.nn_ input-output model,
IMPLAN, to esti the ghout the entire economy that

will result from the changes in revenues that we n«na._uﬁ for each affected industry in our
first analytical step.

This two-step process that we employ has often been used in other analyses estimating the likely
impact of p I regulatory costs. The several available input-output models

P 2 widely respected and ¢ ient tool for estimating economic impacts, but any of

these models need as the key input an estimate of the revenue loss for the affected industry that

will result from the projected regulatory compliance costs. A frequent approach for this first step

_zgaaﬁuuawﬁwﬁguﬁiqsggsogﬁ_oaEacﬂ_caqﬁ.ns

rﬂﬂﬁ.iﬁn«nﬂﬁ.ﬁ&n lized proj gulatory compliance costs for that

:&:«u«

We believe that this ption -- that the revenue loss for the affected industry will be 100% of
that industry’s estimated compliance costs - is 100 extreme. In general, the demand curve for an
affected industry’s output is unlikely to be so clastic as to Jead to a revenue loss as high as 100%
of compliance costs. A less clastic demand curve would suggest that some of the compliance
costs incurred by affected producers will ultimately be passed through into the market in the
form of increased prices: the industry's revenues will tend 10 decrease as a result of the lesser
quantity of goods and services sold, but this impact on revenues can be partly or even completely
affset by the increased price that is realized for the reduced output.

In fact, the mathematical relationship between the magnitude of the compliance cost incurred by
an industry and the magnitude of the eventual resulting change in industry revenues after market
adjustments have occurred depends on the elasticities of the demand and supply curves for the
industry’s output. In our view, accurately estimating the impact of regulatory compliance costs
on an affected industry’s revenues should involve u__:c_n”__._m the industry’s supply e._n demand
curves (which will require estimating supply and d d icities) and then modeling the
results when the regulatory costs shift the industry’s supply curve _.an.fp_.n_ EPA's Air Office
typically conducts its regulatory economic impact analyses in this manner.' (OSHA typically

! For example, & recent onen.x._.nn impact B&ﬁ 3 ...l_ __- received substantial publicity in the current debate about
the jobs impacts of p 1 new n IHS Q‘uw-_. Insight The Ecomamic Impact of Proposed
EPA Boiler ﬁEIEEnA.E?ei I f. 0 I, and I ! Botler amd Process Heater
9!.!83 Prepared for Council of Industrial Boiler O!saa August, 2010 }..u:!u recent !.-ﬁ.__aﬁ on -aouua
major environmental regulation made a similsr P NERA E g E
Impacts of EPA 2010 Orone Proposal, cited in MAPLManufacturers A E: lenpli of EPA’s
Proposed Ozone Srundard. Seprember, 2010,

¥ See. for example. EPA's Economic Impact Analysis for the Brick and Sinvctural Cluy Prodvcts Manufactnring
NESHAP: Final Rule. February. 2003. And, mare generally, see Section § of US EPA. OAQPS Economic
Aralysis Resource Document. April. 1999
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conducts a much less detailed, "screening analysis” when 1 g the ici ts of
regulations. In OSHA's screening analyses, compliance costs are u:..__zq compared -&E:w_ an
industry”s revenues and profits, and impacts are judged to be of potential concern if compliance
costs exceed 1% of the industry's revenues or 10% of its profits, Because OSHA rarely, if ever,
performs the sort of economic impact analysis that we want to conduct here, we have chosen
generally to follow the EPA model for how to perform this sort of analysis.)

However, fully implementing EPA’s preferred yjecting the market impacts of a
regulation will usually require a very substantial 2 aﬁ_gdﬂ_ cffort in order o estimate the
elasticities of demand zx_ supply _.oq __._n _._-Bo_.o_ﬁ_ﬁ of the various industries that will be
affected by the regul A ferable pre-existing estimates for an industry’s
supply and demand n"n&_n_ua are n!.n_w. available. Econometric eshmation of industry supply
and demand functions is technically difficult and requires difficuli-to-obtain price and quantity
information for the industry's product markets. In practice, when EPA projects the market
response to a regulation, the Agency typically makes assumptions about industry supply and
demand elasticities rather than deriving estimates for them or adopting pre-existing estimates.
EPA typically assumes an elasticity of supply of 1.0, and often assumes various plausible values
for the efasticity of demand and conducts a sensitivity analysis assuming cach of these plausible
values. Specifically, in EPA’s economic impact analysis for an air pollution regulation affecting
the structural clay products {mostly brick and clay tile) manufacturing industry, the Agency

d a market elasticity of supply of 1.0 and an elasticity of demand of -1.5 (see the
reference cited above).

For the first step in our current economic impact analysis for the potential new silica standard —
the step in which we estimate the impact of each industry's projected compliance costs on each
industry’s post-regulatory revenues -- we adopt the EPA Air Office approach. We cannot afford
the effort required to estimate supply and demand elasticitics for each of the several dozen or
more different affected general and construction industries." Instead, we adopt EPA's approach
of ing a supply elasticity of 1.0 for all i ies and a d d elasticity of -1.5 (from
EPA's structural clay E&ﬁa analysis) and conducting sensitivity analysis 10 assess the results
1f other plausible values were assumed for demand elasticity.

We developed a simulation model 1o assess the relationship between the regulatory compliance
costs that an industry bears and the change in the affected industry's revenues afier market
adjustments, as a function of various assumed values for supply and demand elasticities. [n this
model, we assumed (as EPA typically does) constant elasticity supply and demand curves,
resulting in a functional form of the following sort:

Q=AxP"

Where Q is the Quantity demanded or supplied,

P is the Price at which that Quantity will be d ded or supplied
£ is the elasticity of demand or supply,

and A is a different parameter in each of the d d and supply fi

" One can define “industry” at various levels of aggrega OSHA's mini count for the 2003 SBREF A draft
silica regulation is at least | 5 affected General Industry “sectors”, plus 14 construction industry MAICS codes,
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In the model, because of our interest in under ling the relationship between compliance costs
and revenues, we entéred compliance costs as a constant backward percentage shift in the
industry’s supply curve, and not (as is most frequently assumed in regulatory impact analyses) as
a constant RE: backward shift in the industry's supply curve. We entered regulatory
compliance costs in the analysis as a constant percentage of industry revenues (i.e., what

of baseline industry does the projected industry compliance cost represent?),
_§ &uS%Sﬂ per unit of the industry’s output {i.c., for the brick industry, what cost per
brick produced does the projected brick industry compliance cost represent?). Thus, for
3.-9._“._0 we developed the model so as to investigate what would happen if the brick industry
incurred a regulatory compliance cost equal to 1% or 5 % or 10% of the industry’s revenues,
instead of setting the model up to investigate what would happen if the industry incurred
regulatory costs equivalent to, say, I¢ or 2¢ or 3¢ per brick.

Some results from our model are shown in Appendix 4. In short, we conclude that;

o [fthe industry’s elasticity of supply is assumed at 1.0 and elasticity of demand at - 1.5
(EPA's typical assumptions and our preferred assumptions for this analysis), the
industry’s revenue loss after market adjustments will be 20% of compliance costs, or
slightly more if annualized compliance costs/year amount to much more than 5-10% of
annual pre-regulation industry revenues. These results are bolded and shown in the box

in Appendix 4.

e As should be expected, the industry’s post-equilibrium revenue loss will exceed this
amount (i.e., will exceed 20% or so of annualized compliance costs) if demand is more
elastic than -1.5, and will be less than this amount if demand is less elastic than this
figure.

« The model suggests that rather extreme circumstances will need 1o prevail if the
industry’s loss is to approach 100% of its compliance costs. When the elasticity
of supply is 1.0, either demand will need to be extremely elastic or compliance costs will
need to be very large relative to revenues in order for the post-equilibrium revenue loss to
approach 100% of compliance costs,

* The impact of compliance costs on revenues 15 diminished when the elasticity of supply
is assumed at less than 1.0, and the impact is increased (though this result is not shown in
the table in the Appendix) when the elasticity of supply is assumed at more than 1.0,
EPA. 1 . commonly a market supply elasticity of 1.0

We assume for Step |1 of our economic impact analysis the results shown for our preferred
elasticity assumptions in the bolded and enclosed section of Appendix 4. We estimate that cach
U.5. industry affected by the potential new worker exposure standard for crystalline silica will
face a uam_.ﬂcm_czg revenue loss equal 1o 20% of the annualized compliance costs projected
for that industry.

' The results shown in the bolded and enclosed section of Appendix 4 would appear to suggest some varition in

our 20% Buﬁaneb._ For any industry incurring compliance costs so large a5 to amount to roughly 10% or more of
industry we could w-:.-uu a-..:ﬂ.n that the mcu_.a__.__..cﬁ.:._ revenue loss due to the

qaﬂ_._.:o_. will equal 21%, not 20%, of the CONS PTOj d for that industry W believe,

u.__
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The following table shows the annual compliance costs and revenue mommaa En_ we amcz._-.n will
be incurred cw n__ﬂ.oo__w affected U.S. industries if OSHA p i ga
new tandard for crystalline silica R 50 _..@:._._ .:.ﬁ revenue losses for
each __&E_Q are estimated at 20 % of their annual compliance costs. The industry groupings
shown in this table are as defined by the IMPLAN input-output model that we used for economic

impact ass: We have cross-walked the compliance cost am__z._u_hm for industry groupings
as OSHA defines these groups into corresponding compli cost for industry
groupings as IMPLAN defines them. The total esti 1 annual compli cost for the

potential new regulation is an identical $5.45 billion/year in 2009 dollars whether spread across
the various industry groupings as OSHA defines them or across the various industry groupings as
IMPLAN defines them.

Estimated Annual Compliance Costs and Resulting Revenue Losses for Each Industry
Directly Affected by a Potential New Silica Regulation {2009 § in millions per year)

el Comptiance Cost |_Revenue (o

Ferreun metal fourdries. L9750 w0

Brich_ the. and othet vroctunal cliy predudt manulactening 370 174
siher rew 4805 s

’ i o Seath 10 wa
Clay and ronley refractory manufacturing 2840 L1 ]
Ozher concrete product maufactuning IS L% ]
g l’ﬁr ond plembing fisture .-_Igll‘ ss a1
singhe- and multi ¥ W05 ans

a!.li—!. Roﬂi new residential s:__a-..! ms auy
Pl Fruciures 1e4s ns
gs!-ls_..l.._!c.,zn ....._._s.-sii 1405 w1
Concrate plpe, brck, and blotk manutacturing 1380 e
« g '] L2 164
SUrUCtures 655 11
rrdneral rl 465 23
Ship buliding and repairing 55 n
Cither pracsed and blown glass and glasswane manufactiring 00 51
Trarsgron by rall 170 34
Glass container manufucturing 140 8
Ready-mix concrete manatacturing 124 4
Paint and costing manufsctinng 100 0
Flat glass manutactiring o 0
lewelry and sllverware manufaciusing 10 ol
Oental laboratories mandaciuring 0.5 0.1
0.

Input-output models are commonly used to trace and esti the ic impacts that will
result from a change in final demand or output for one or more sectors of the economy.'® The

however, that the added p pparently gained by consid: .dn._n y of the cost burden on the regulated
andustry (e, 1% of vi ol vs 10% ol ﬂu:l__arnsn.n__l .H!Ensu inherent
in assuming supply and demand elasticities. We will use the simple ion that the post-eq revenue
Yoss for an affected indusiry 1 always equal 1o 20% of the lized 1 ....l.1 yjected for that industry

._gi&?qagg.s&”islgiéﬁ & specific input-output model has been
drawn from IHS Global Insight, op cit, August 2010.
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model simulates the flows of goods and services necessary to produce each economic sector’s
output. A very large system of multipliers within the model describes the change of output for
each and every regional industry caused by a one dollar change in final demand for any given
industry. Input-output models are geographically based, and can usually be run to simulate the
impacts of a change in final demand on economic flows within a locality, within a region, within
a State, within Bn entire _8:9._. or within many other sorts of geographies. In our application,
the regulati ed projected annual change in revenues for each directly affected industrial
sector, as shown in the table above, is the change in final demand that drives the model. We use
an input-output model to estimate the eventual changes in economic flows in other sectors and in
the U.S. economy as 2 whole that will result from the projected ch in for the
sectors directly affected by the regulation,

Three input-output models are commonly used for such purposes: REMU/Policy Insight, the
Department of Commerce/Bureau of Economic Analysis RIMS I system of multipliers, and
IMPLAN. IMPLAN is an acronym for “Impact Analysis for Planning", and the model is
maintained and marketed by the Minnesota IMPLAN Group, Inc.. We chose to use IMPLAN
because it has several advantages for our particular purposes:

* [IMPLAN is much less expensive to purchase and run than REMI/Policy Insight;

e IMPLAN has significant advantages over RIMS [I for nationwide applications, in
contrast 1 applications for smaller geographic zones;

= The IMPLAN data and relationships are updated frequently and the model represents
relatively recent economic conditions. We purchased the most recent (2009) IMPLAN
data set;

* The manner in which industrial sectors are grouped in IMPLAN is reasonably similar to
the manner in which OSHA grouped them in the Agency’s regulatory cost analysis; and

* The IMPLAN software and user interface are very easy to work with.

Far our purposes, IMPLAN can estimate the impact of our esti d reductions in
industry and construction output on five primary areas of economic activity:

. ma_u_oqn_onn the :Ed_x._q of _a_ﬂ potentially at risk of being lost as a consequence of
i with the

* Labor income: the amount of employee compensation potentially lost due 1o compliance
with the new standards,

.<-!mu._amn_“n—uoooaunnon:iaano_.wc&g:.ﬂuﬁﬂnu.:Boocmnuna_._.unlnce
s o the b

* Output or GDP: the amount of output lost as affected sources close plants and/or
attempt to pass the costs on to their customers, and,
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s Tax implications: the potential loss of federal, state and local tax receipts with reduced
economic activity,

For each of these five measures of economic impact, IMPLAN will calculate the total national
effect of the regulation-induced loss of and indicate how this effect has arisen:

« Direct effects include impacts on the particular industries that directly bear the regulatory
compliance costs,

« Indirect effects include impacts on suppliers to the directly affected industries;

o Induced effects are the impacts resulting from reduced spending by employtes of the
directly and indirecdy affected industries, as a result of reduced eamings by these
employees; and

* The total effect is the sum of direct, indirect and induced effects.

IMPLAN projects that the ial new regulation will cause the following annual losses in

£CONOMIC activity.
Annual Eq Ic Impacts of Potential New Standard With PEL at 50 ug/m3
(2008 $iyr in millions)
Value Ti

impactType | Employment | Laborincome | "Chyior® | OupuGOP nﬂa....ﬁh..! G.ﬁ.onﬂ- -
Diroct Effect 5,841 -$3412 S4T1LT -$1,0913 ND ND
Indirnct Effact 4,520 52024 54729 58583 ND ND
Induced Effect 6993 -$327.0 -3580.7 -$1,039.2 ND [e)

Total Effect 17,354 -3950.7 -51,5253 -$3,088 8 -5192.4 -3128.7
The result each year if OSHA were to | I gate a new nal dard for

crystalline silica with a PEL a1 50 _._w.:.a and ancillary E_E_.nanaw would be a loss of more than
17,000 jobs and a loss in economic output/GDP of more than $3 billion. The losses shown in
this table will acerue at this annual rate for every year in which compliance with the new
regulation is expected and compliance costs are incurred.

Over a 10-year period, this would amount to a loss of more than 170,000 jobs and more than $30
billion of economic output,

These estimated costs and impacts do not reflect complete corrections and ad)

OSHA's estimates across all affected industries, so the overall impacts _wnna._ would be m_.ﬁ._na
than what we show here. Nor do our estimates fully reflect the difficult-to-quantify costs (which
likely are quite high) for the “trial-and-error-style” upgrades 1o industrial H!..,._:% ventilation
systems that OSHA forecasts as the most « sort of engil g | industry
will aﬂ_ to ._._.ﬂn.zﬂn_. And, o_.o_z:.mﬂ these estimates reflect our E.Eu__mﬁ of the draft

occup dard with a PEL of 50 ug/m’ that OSHA developed for the SBREFA

L
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process in 2003, The standard that OSHA is planning to publish later this summer may be
different from the Agency's draft standard in 2003, We have not seen the new standard that
OSHA will propose or the economic analyses OSHA is using to support it
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ADDENDUM

After re-estimating the costs that OSHA estimated in 2003 for compliance with a potential new
regulation establishing a PEL of 50 ug/m’ and running these costs through the IMPLAN model

in order Lo estimate economic impacts, we became aware that we and PricewaterhouseCoopers

may have misinterpreted two poorly documented and unclear sections of OSHA's cost analysis.
The issues involve:

1. Whether OSHAs contractor annualized the costs for initial medical examinations (one
of the ancillary requirements for both General Industry and Construction) over len years
or instead simply summed all such costs that will accrue over ten years; and

2. What hourly wage rates the contractor assumed in estimating the value to employers of
the work time that employees will lose due to compliance with general industry ancillary
requirements (e.g., for training, showering, medical exams), and whether these wage rate
estimates included benefits.

In developing the cost and economic impact estimates presented in this paper, we made
assumptions regarding these two issues that may be inappropriate. We d, based on
Pricewaterhouse’s assertion, that OSHA's contractor had annualized initial medical exam costs
over ten years, and we performed our caleulati i with Pri house’s suggestion
that annualizing over three years would be preferable. We also d, based on
Pricewaterhouse's critique, that OSHA/ERG's average hourly wage rates were unrealistically
low, in part because OSHA/ERG had omitted benefits from these wage rates. We increased
ERG's estimated average wage rates by 30% to account for omission of benefits and other
problems. We now realize that parts or all of these two sets of assumptions about how OSHA
developed their cost estimates may be incorrect - although, as explained in APPENDIX 5, we
still believe the wage rate used by OSHA/ERG was too low for other reasons and should be
increased by 30%.

The following are the approximate impacts if we had not made any adjustments of the
OSHA/ERG cost estimates on these two issues:

e Our 30% increase in the average wage rate assumed for worker time losses contributes
$4.5 million/year to the costs we estimate for General Industry ancillary requirements; |

= The 3-year annualization procedure that we apply for costs of initial medical
examinations contributes about $0.5 million/year to the costs we estimate for General
Industry ancillary requirements and $60 million/year to the costs we estimate for
Construction Industry ancillary requirements.

In total, if we were 1o abandon the changes to OSHA’s compliance cost estimates that result
from these assumptions, we would reduce our estimated cost for the potential new regulation by
$65 million per year (in year 20008), a reduction of 1.5% in our cost estimate totaling $4.38
billion per year for the reduced PEL and ancillary requirements. This 1.5% reduction in
projected compliance costs would result in a similar 1.5% reduction in projected economic
impacts. These changes are small relative to the costs and impacts that we have estimated in this
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paper. We would continue to estimate job losses and a reduction in GDP due to the regulation at
approximately 17,000 jobs lost and 33 billion in lost economic output for each year in which
compliance with the potential new regulation is required.
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APPENDIX I: Humber of Workers in Each At-Risk Job Category at the Average Faclity in Each Gereral Industry (continued)
Number of Workers in Each At-Risk Job Category at the Average Facllity in Each General Industry

umber O5HA's
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APPENDIX 2:

Major Oversights and Issues with the OSHA/ERG Cost Estimates for General Industry to
Comply with a New Silica PEL as Reflected in the 2003 SBREFA Documents

This memo documents major oversights and errors of assumption in the OSHA/ERG cost
documents for General Industry and proposes changes to make the cost estimates more realistic.

A. Summary of Major Oversights by OSHAJ/ERG: Engineering Costs for General

Industry

1. OSHA’s approach in the General Industry Document to implement enginecring controls
on a worker-by-worker basis is incormect, and greatly underestimates likely engineering
control costs at actual facilities. OSHA used only the number of workers estimated to be
exposed over the PEL to determine how many engineering controls will be required
industry-wide, when in fact these costs are based on the number of facilities in which
they are installed, not just on the number of workers protected, as discussed below, URS
has proposed new costs for engineering controls based on a facility-by-facility
comparison.

2. OSHA assumes that four workers will most often be covered by one engineering control
(such as LEV) and that all four of those workers will be among the employees that were
found to be exposed over the PEL. Both of these assumptions are incorrect, and greatly
_.nnco& Ea ___a:. E._ cost of engineering controls. Based on the worker data in the ERG

T 1 Fi L, many work stations requiring controls have less than
four total workers uﬁ._uw__n at most industry sites, especially in those industry categories
where small to medium size firms predomi Exposure data from the ERG Tech

feasibility report and data from various available NTOSH sampling visits also
demonstrate that most work stations contain a mix of workers with exposures both above
and below the PEL. By counting only workers exposed over the target PEL, and by
mwm:_.::.ﬁ that up to four ncnuozuom.& workers will all be together to be jointly

1 with each installation of a w:.mﬁ engineering control, OSHA greatly
d i the t 2. d, ing controls required industry-wide, A facility-by-
facility approach demonstrates that many facilities will require multiple engineering

controls, even when no one work station has a full four employees that would regularly
exceed the PEL, Also OSHA did not account for the likely need to discharge LEV
systems through such devices as baghouses to meet air emission requirements.

3. We should consider estimating higher costs to reflect the trial-and-ctror process that
charactenzes the installation and impl ion of ing controls involving
increased ventilation in real-world industrial facilities. O_S_..mnm to ventilation in one
location of a facility often result in unexpected changes in air flow in other locations.
The measures initially implemented by CIH and HVAC engineers ownu prove not E
work in practice as hoped. We estimate that the multiple adj d
to get the entire ventilation system working as desired can increase overall n:m:ﬁn_._am
controls costs by as much as 25 percent beyond the costs estimated for the initial
increment of additional air flow, This has become especially critical in light of the

apparently very different assumptions made by ERG as 1o the number of workers who
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would be subject to ancillary provisions for exposure monitoring, medical surveillance,
training, etc. described in the Ancillary Costs section of this memo. The URS estimated
cost analysis did not account for the trial and error discussed above, which could increase
the URS cost estimates by 25%. For purposes of this analysis, however, URS did not
make an adjustment to account for this factor.

B. Summary of Major Oversights by OSHA/ERG: Ancillary Costs

L

Ancillary cost assumptions for the 50 ug/M’ PEL-50 ug/M* Action Level Option (*'50-50
Option™); URS originally assumed a massive mi had been made, because the
number of exposed workers dropped so low for this Option when compared to the 100
PEL and 75 PEL Options. ERG has assumed that the new engineering controls for most
of the at-risk jobs in the 50- uc Option will be 100% effective in reducing worker
exposures to so_os. 50 :@Z so that workers in these jobs will not require any
monitoring, medi ining, etc. There are only a few job classifications
where ERG estimates that a _ua.uoa of the workers may still be over the PEL after
engineering controls are in place, and these workers total only about 4% of the affected
workers for the other Options. The impact of this ERG/OSHA assumption is that many of
the ancillary costs for the 50-50 Option drop about 30-fold compared to the other options,
even though this Option has the lowest PEL. This is 2 major assumption with far reaching
effects, and the basis for it is extremely tenuous, for the following reasons:

= The low ERG cost estimates totally depend on the ERG assumption that the new
engineering controls will be almost 100% effective at reducing exposures below
50 ug/M’. This is an unrealistic assumption. The ERG Teport notes that many,
perhaps a majority, of sites they visited already had engineering controls in place,
but most were not effective in protecting =..n workers even down to the current
100 ug/M® PEL, let alone down to 50 ug/M’. These controls were probably
designed by engineers or vendors, and no doubt were deemed sufficient to at
least meet the current PEL of 100 ug/M’, This clearly did not H._u_uﬁﬂr since
OSHA estimates that even now, approximately 30% of the workers in at risk jobs
are nx___cwon over the 100 :m\,z_. PEL. The ERG report fails to make a
convincing argument as to why their new LEV controls, to be installed at sites
they have never seen, should in every case be so very much more effective than
LEV controls already installed, There are occasional comments in the NIOSH
site reports that suggest LEV improvements that could be made, but most often
these are second-hand observations about facilities that ERG did not visit. The
current ERG estimates are almost certainly overly optimistic, especially since the
lower .rn PEL 8:8_..55: the more uncertainty is present in the engineering

1g the 1

P <]

* There also is the analytical ::onnu:é For this option, OSHA has set the action
level equal to the 50 ug/M* PEL. This might be a tacit admission that the silica
analytical methods are incapable of consistent results either at or below the level
of 50 ug/M’_ (This is a known problem and there are many papers written on this
issue. This is discussed in other URS comments on the analytical procedures.) It
has been documented that even for the PAT samples (performance evaluation
samples developed by NIOSH under highly controlled conditions), the precision
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of all the methods precipitously deteriorates at levels below 60 ug per filter
(about 75 ug/M” using current sampling protocols), B of this problem, the
initial exposure testing rounds to optimize the engineering controls will very
likely show a signiﬁcant number of anomalous results, where workers will
excebd the 50 PEL in some trials, but not in others. Such an eventuality would

ally ase the ber of workers requiring monitoring and medical
screening over ERG/OSHA estimates for the 50-50 Option.

s Finally there is a considerable amount of tna! and emor in optimizing engineering
controls, This involves generally several rounds of imitial exposure testing after
engineering controls are in place. Not only were these initial monitoring costs not
included in the ERG cost estimates for this option, but this testing is likely to
demonstrate that many more workers will require regularly scheduled monitoring
than estimated by ERG, based on reasons | and 2 above. In fact, it is a common
and expected occurrence that some workers will exceed 50 ug/M?, while other
workers in the same job category will not. This can readily be observed in much
of the exposure data in many of the original NIOSH reports, which are a major
source of the data used by ERG. Except in instances of extremely high silica
exposure, many job categories at the same site have had several workers with
either low or not detected silica exposure, but still have a couple of workers in
the same job category exposed over 50 ug/M®. There are even a couple of
examples of the same worker being both over and under the 50 ug/M® PEL on
different sampling days.

2. Inshort, URS believes that the assumptions ERG and OSHA have applied to the 50-50

Option are inherently flawed, and greatly affect the cost estimates for this option in
comparison to the other options. URS believes that the number of affected workers lhat
potentially could exceed the 50 action level, requiring itoring and medical sc g
for the 50 -50 Option, could approach the number of affected workers for the 100 - 50

Option, which has the same action level.

. Despite the flaws URS believes are present in the OSHA/ERG cost estimates for
ancillary provisions under the 50-50 Option, URS has been very conservative in
revamping the OSHA/ERG approach, Thus, URS has developed an alternate estimate
based on statements from ERG and OSHA in regards to costs for respirators. On page 3-
87, ERG states: “For the purposes of the cost analysis and at OSHA s direction, ERG
assumed that ten percent of the at-risk workers would require respirators, at least
occasienally, after the impl 1on of engineering and work practice controls ™
Therefore, it appears even OSHA recognized that a much larger number of at-risk
workers would have the potential 1o be exposed over the 50 ug/M® PEL/AL after
engineering controls were installed. Therefore URS will use 10% of the current estimate
of affected workers for the 100 PEL Option where applicable in calculating ancillary
costs for the 50-50 Option. URS believes that the costs derived using this extremely
conservative assumption will be unrealistically low, Nonetheless, we have used that
approach for present purposes.
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Many of the OSHA unit costs are low. Unit costs from the Price-Waterhouse (“"PW™)
SBREFA recport in some instances are better, and will be used where available and
applicable to general industry in the URS cost estimates. In some other instances, URS is
using a hybrid cost esti , including el of the PW report along with other
considerations. Most of these are explained in the write-up below for the individual
ancillary costs. Also, the long spreadsheet highlights any unit cost adjustments, and
explains them. The cost estimates for several of the ancillary provisions include costs for
labor in the form of worker down-time or additional time required to perform added
requirements. In estimating these labor costs, ERG assumed hourly labor rates that are
too low in the opinion of both PW and URS. URS has taken the ERG estimate and
multiplied it times 1.3 to account for more reasonable, higher estimated labor rates.

C. Explanation of URS Revised Costs for Engineering Controls for General Industry on a
Facility Basis

Due to the incomplete worker silica exp data and i plete facility infor

provided in the SBREFA documents, several work around solutions had to be found to
correctly estimate engineering control costs on a facility basis rather than a worker basis.
Below are a list of the assumptions and estimates used by URS to obtain a facility-by-facility
cost estimate for engineering controls for each of the twelve industrial categories identified
and analyzed by OSHA/ERG.

As much as possible, URS used data from the ERG Technical Feasibility Document,
which though incomplete, provided information for twelve industrial categories,
Information was provided regarding at-risk job gories, including number of
employees in these job categories along with some limited silica exposure data from
NIOSH reports and OSHA inspections for those workers. The exposure data was
generally limited to summary form. Also provided were estimated numbers of facilities
within these categories, and an estimated size range of the facilities in each category
based on the number of total employees. Also useful were some of the NIOSH and ERG
site visit reports available in the docket. The individual OSHA inspections were basically
copies of a series of disjointed documents with no narrative, and were generally not
decipherable or useful,

. From the exposure data in the Technical Feasibility report, URS calculated a percema%e

of employees within each job category who exceeded a target PEL—50 and 100 ug/™M
PEL values were used, Where data was incomplete, some additional assumptions had to
be made.

. The percentage of “at nisk” workers within a job category then was used to arrive at an

approximate estimate as to how many facilities within each industry category would
require engineering controls at each at-risk job station. This was primarily estimated
based on extrapolations from the exposure data for the Structural Clay Products [ndustry,
which was the only industry category that provided individual worker silica exposure
information for each of the five facilities sampled. The following table was derived from
this process:
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Exposed Worker to Facility Conversion

% of workers exposad over PEL nnaml of fotal num ber of facilities
for a given job descriplicn Is at
Cthat, job u..-zo.._
16% 10%
7-24% 25%
25-40% 50%
41-50% 75%
51-100% 100%

4. By applying the above percentages to the ERG estimate of the number of facilities within

&n industry category, URS was able to estimate the total number of facilities within the
industry category requiring engineering controls. This provided a better estimate of the
number of facilities needing to implement controls. However, unlike the OSHA/ERG

estimate, this esti lacks any adj for the size of the facility which is described
below.
5. The OSHA/ERG engineering cost estil though inadeq did - at least implicitly —

take account of the size of the facilities, since they were based on the total number of
overexposed workers. The URS estimate as described above assumes that all facilities
are the same size (roughly equal to a small facility with less than 20 employees) and that
there is only one production line, so that only one se1 of engineering controls is required
for each work station. However, many of the NIOSH reports were of medium and larger
facilities (>20<99, and >99 employees, respectively). It was noted that many of the

dium sized facilities had two production lines (often in separate buildings), and one
NIOSH repon for a large refractory brick facility had three different production lines,
Accordingly, URS estimated that engineering control costs would be twice as high for
medium sized facilities, and three times as high for Emn _,-E_.__nu Using aﬁ facility size
estimates from the ERG Tech Feasibility Report, we applied those prop: cost
increases 10 each industrial category,

D. Unit Cost Changes (both engineering and ancillary)
1. LEV Capital and Operating Costs: OSHA gave a blanket capital cost for LEV of $11 per

CFM (out of a potential range of $8 to 516 (based in part on Industrial Ventilation
Manual, 24" edition, and interviews with vendors), regardless of the size of the LEV.
This cost was said to “generally consist of ducting and other equipment costs for the
immediate work station or individual location, and potentially the cost of incremental
capacity and system-wide enhancements for the heating, ventilation, and air conditioning
(HVAC) system for the facility. " (Page 3-6, ERG cost report.) There is no discussion of
the cost of ion control bagh: or HEPA filtering requirements, but later on page
3-7, ERG assumes that 80% of the LEV air will be recycled u_x_ .nwnuu decp E?n:o: 5
HVAC operating costs based on this assumption. However, b and

HEPA filtering should be included as additional capital costs. instead of OSHA's $11.00
per CFM value, URS has estimated that $15 per CFM is required to -nooa_ucnuﬁ the
addition of a baghouse, which would be required whether the air is discharged 1o the
outside air or recycled, This 15 at the ligher end of the $8-516 cost mnge cited by ERG.,
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A second stage of HEPA filtering also is required for all recycled air (80% by ERG's
estimate). URS estimates that this would increase the total cost to $19 per CFM for that
80% of the LEV air that is recycled.

. LEV Operating Costs: ERG takes large discounts in HVAC costs by assuming 80% of

facilities would recycle air, but ignores additional maintenance costs for baghouses and
HEPA filtration on the LEV systems. ERG assumed $1.10 per CFM :3@ of the capital
cost per year) for LEV maintenance. URS recommends 1g the costs
1o 20% of the new capital costs discussed Eﬁﬁ:iwﬁgﬁg 1) the highly
abrasive nature of the silica dust increases iﬂaﬁggnﬂ_u:ﬁnﬂa
increased costs for servicing and maintaining the baghouse and HEPA filter. ERG
assumed $1.89 per CFM per year as energy costs. This was an average value based
primarily on electricity for operation and HVAC needs. The 51.89 figure was derived
assuming the following: 1) that costs for facilities using LEV discharging to the outside
would be $4.52 per CFM operating 12 hours per day, and $12.15 per CFM for 24 hour
operation; 2) for the 80% of facilities that recycled, ERG assumed costs of $0.61 per
CFM for 12 hours, and $1,22 per CFM for 24 hour operation. All of these costs are for
electricity from some time prior to 2003, Since we lack the breakdown on number of
facilities operating at 12 or 24 hours, URS proposes accepting the original $1.89 per
CFM cnergy estimate at this time, bearing in mind that the electricity and energy costs
were current for roughly the 2002 time frame,

. Exposure assessment costs: fixed costs per site visit: C”wn_iaﬂan-_.ugaanu_g

read technology s proposed by OSHA. It is not an approved industrial hygi

it does not directly measure silica and readings will vary by the site and .w—n material used,
so that the accuracy is questionable. For the PBZ samples, ERG assumed labor costs only
for an [H technician at $75 per hour. Price-Waterhouse states that the combined labor for
a site visit would be more than |4 hours, including hours for 2 CIH as well as an [H tech
These represent fixed costs for a visit 1o a facility regardless of how many tests are
performed at the facility. PW appears 10 have assumed that the ERG labor estimate was
for 1 hour per site visit, but the ERG estimate was for 1 hour of [H labor per sample, not
per visit, although the ERG esti errs in the number of workers assumed to be tested
at each facility. For the fixed costs, /RS assumed that an [H technician would be at a site
for at least 8 hours, at an hourly rate of $75. URS assumed a more realistic hourly rate
for a CIH to be $150, and assumed that the remaining six hours would be CH time
setting up the sampling and writing the report. The combined hours add up to a fixed cost
per facility of $1500 per sampling visit

Exposure assessment costs, combining per sample costs with fixed costs: We accept the
other per sample test cost estimates A_-w Eu&u__u_u and shipping nom__& J. ERG of $105.50.
URS then used the follows hto g costs: 1) As
discussed above, Cﬂm EE.:R_ 83«232&% that 10% aw the number of workers at risk
under a 100 ug/M" PEL would be at risk under a 50 pg/M" PEL — based on OSHA 's
estimate that 10% of the at-risk workers under a 100 pg/M’ PEL would have to use
respirators (sec page 3-87 of the ERG cost report). 2) URS assumed that no more than
four workers exposed over the 50 t@_.Z_ Action Level would be sampled during any
individual site sampling visit. 3) URS pted the ERG esti that only 19.7% of
waorkers in general industry worked at a facility that made use of owtside industrial
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hygiene consulting services for reasons other than for complying with enforcement of
regulatory health standards (page 3-48). 4) The $1500 fixed cost per visit calculated in
paragraph 3 above was, divided by four sampled workers per visit to yield $375 in fixed
costs per sample. Adding in the ERG per sample cost of $105.50, produces a total per
sample cost of $480,50 per sampled worker, URS believes this is a very conservative
estimate, We believe that far more than 10% of the affected workers will be at risk under
the 50-50 Option than even the revised estimate of 10% allows. This estimate also does
not include the per sample costs for the sampling of at-risk workers in a sampling plan
devised by & CIH who tumn out to be exposed below the 50 PEL/Action Level,

. Medical surveillance costs are changed to follow Price-Waterhouse recommendations,
This includes additional costs, and annualizing medical costs over the three-year cycle in
which they occur (and repeat), not the ten-year cycle used by ERG. The number of
affected workers will be adjusted upwards as described above, using 10% of the affected
workers for the 100 PEL-50 AL Option as described above. (PW may have
misunderstood ERG’s cost calculation procedure for medical surveillance. ERG's.
documentation is confusing as to whether they lized initial medical

COSLs over len years orinstead simply added all initial medical examination costs that
accrued over ten years. PW's recommendation to revise OSHA s cost estimate in this
regard may be inappropriate. See Addendum )

Training: Costs for training under the 50-50 Option will be assumed to be applicable 10
10% of production workers who are in an at-risk job category under the 100-50 Option,
as described above. For expediency, we will use the ERG unit cost estimates, except for
the cost of lost productive labor hours, where we increased ERG's assumed hourly labor
rates by 30% as described above.

. Regulated Areas: The cost of establishing demarcated regulated areas wherever there is a
risk that airbome exposures exceed or can be reasonably be expected to exceed the PEL
Price-Waterhouse indicated that for construction, they did not believe that ERG correctly
accounted for exposed workers, and we believe this is the case for general industry too,
but an alternative approach is needed to account for differences between construction and
general industry, ERG has allocated costs for regulated areas on a per-worker basis rather
than a per-facility basis, which for this control, like engineering controls, is probably
incorrect, Also incorrect is the assumption by ERG that each regulated area covers 8
exposed workers. As we now know, each at-risk job category typically has less than
four, let alone eight workers, and a significant number of these workers within the
regulated area may not be exposed over the PEL. In addition, each production line likely
has more than one area that should be designated a regulated area. However, because the
ancillary costs are given by NAICS code rather than by the industrial categories from the
ERG Tech Feasibility Report, and in the interest of expediency, we will retain the
worker-by-worker framework with the following modifications: since only a fraction of
the workers protected in & regulated area will actually exceed the PEL, and since we now
know most afTected work uﬁs_..u have fewer than 4 employees on average, we will

that four o T rkers, rather than eight are contained within an average
sized regulated area. We will n_.wowuu_.._.un that the number of affected workers is 10% of
the workers affected for the 100-50 Option, rather than the ERG estimate, as explained
above We will accept ERG’s annualized unit costs for a regulated area at this time.
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7. Hygiene costs (protective clothing costs, lunch room, showers). These OSHA costs are

based on worker exposures over the PEL, This category easily has the highest per-
worker annualized unit costs. The issue is how many workers would be covered by these

. ERG calculated the unit costs, but did not caleulate any costs for these
items for the 100-50 option or the 75-40 option, assuming that all the PELs would be met
for those options through engineering controls There are costs calculated for the 50-50
Option, but these are based on the abnormally low estimate of workers assumed to be
exposed over the 50 PEL, which is less than 4% of the at nisk workers, As discussed
above, URS will use an estimate of 10% of the affected workers for the 100 PEL Option.
ERG gave two options for clothing, one for disposable clothing, and one for reusable
clothing, where workers daily vacuumed off the clothes. One sub-option was where the
industry provided the reusable clothing and a laundry service. It is our experience that
when clothing changes and on-site cleaning are required, most industries provide a work
uniform, 50 URS chose that Option. It was less expensive than disposable clothing, and
only somewhat more expensive than requiring workers to provide n_n: own n_anuaw o
change into (which has potential liability issues). Both Options included change rooms,
showers, and lunch rooms. URS accepted ERG's unit cost estimates, except for the cost
of lost productive labor hours, as discussed above.

. Housekeeping costs: Although discussed along with ancillary costs, and

have been generated by ERG for housekeeping costs for the 50-50, 75-40, .and 100-50
options, gawano&ﬁewgﬁaﬁagézguﬁ: to have been included in the
engineering controls, along with the purchase and use of HEPA vacuums. URS has
accepted the ERG unit costs at this time. Again, for the 50-50 option, URS has
conservatively estimated that the number of affected workers would be 10% of the
number of affected workers under the 100 PEL Option.

i w.«%:ﬁoq Costs; URS accepts ERG's annualized respirator unit costs, Note that OSHA

.::_..nq. L_o?..ﬁ;rr..a...nzﬁoau__s_..-_u__&uamnwnu‘ad5-_:uuﬁaq
at-risk workers would requi pi , at least Ily, after employers have
implemented engineering and work practice controls in an attempt 1o comply with the
new PEL. Ineffect, in this section of the analysis OSHA assumes that 10% of at-risk
workers will occasionally be exposed above the PEL, in contrast to OSHA's assumption
clsewhere in the analysis that only 4% of at-risk workers will be exposed above the PEL.
c.wm .3__9,% that either number is still far too low, but we will use this 10% figure in

g costs for respi) and also most other ancillary costs, as discussed above.
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APPENDIX 3:

Summary of URS Cost Esti for G
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Summary of URS Cost Estimate for General industry Anclllary Requirements
(in year 2000 $iyr) (page 2}
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APPENDIX 4: APPENDIX 5:

Impact of Regulatory Compliance Costs on Post-Equilibrium Industry Revenues, as a Function of Elasticities Addendum Discussion on Labor Rates for Silica “Ancillary Costs” Based on
4 L HH "
Regutatory Compilance Casts as % of " Elasticity of Industry Revenue Loss (afler Market Pricewaterhouse “Reform OSHA Coalition™ SBREFA Comments
Pro-Regulation Induslry Reverwes  Cosicty ol Supply oo ooy Adjustments) =s % of Compliance Cost : . .
P g o5 . Based onare g of the do it now appears to us that ERG believed that benefits are
5% 1 0.5 3% included in the relatively low labor rates they used to calculate the costs of lost labor time in
10% 1 0.5 -36% complying with various ancillary requirements. However, we could not find any documentation
x : ':-: g: that clearly says what their wage rate assumptions were and what they actually included.
10% 1 1 0% Mevertheless, we still believe it is appropriate to increase the labor rates used by ERG by a factor
% 1 EN] 0% of 1.3 based on the findings in the PricewaterhouseCoopers (PW) report and our review, as
5% 1 1.5 20% explained below. Indeed, it is entirely likely that the factor should have been in a range of 1.4 1o
;:: : ::_": g 1.5, as ERG appears to have utilized labor rates that were way too low.
1% 0.5 =15 13%
5% 05 15 13% The PW discussion of labor rates for construction appears on pages 13-14 of the Reform OSHA
‘gi‘ °i5 ;g ;:: Coalition Comments, and it was primarily this discussion that led us to increase the labor rates.
5% T 20 i One problem PW pointed out is that there are two labor rates used by ERG: one from RS Means
0% 1 20 35% for labor costs associated with engineering controls, and a significantly lower labor rate from the
1% 1 -0 0% BLS Occupational Employment Survey, 2000, used for the ancillary costs (see item #2 at the
15;5 : :::s :::: bottom of page 13 of the “Reform OSHA Coalition™ cc ). The PWt line on wages
1% 1 4D 0% is that they needed to be adjusted upwards significantly from the BLS values. According to PW,
5% 1 40 &1% at minimum the labor costs should be 43% higher based on 2003 RS means labor dollars. We
'f:: : _‘;': :;: decided as a team not to adjust for three years (2000 to 2003) of inflation in our estimates
5% 1 50 67% because these would be factored in later in the economic analysis. We misinterpreted the
10% 1 50 65% approximately +43% difference in cost between the BLS 2000 estimate and the 2003 RS Means
1% 1 -100 B2% estimate (percentages shown on the fourth line in Table 1 on page 14 of the PW report) as being
.ﬁ; : t::l'g ﬁ partly due to inflation, and mistakenly ascribed the rest as due to the inclusion of basic benefits

that were not included in the BLS estimate. We therefore chose to increase the labor cost by a
1.3 factor rather than the full 1.4 factor in the PW report because we did not wish to include
adjustments for inflation that formed a part of this increase. It appears that PW simply felt the
labor estimates used by ERG were too low for the reasons they stated, rather than due to the lack
of benefits. MNevertheless, we believe the 1.3 factor, or 30%, is very close to the PW labor rates
estimates without inflation, and is still a valid estimate of what actual labor rates were at the
time.

It also should be noted that PW thought that the +43% was 2 minimum adjustment, and that a
“fully loaded adjustment™ based on 2003 RS Means would be approximately +120% (bottom
line of Table | on page 14 of the PW report). However, this “fully loaded” estimate includes a
profit markup assigned to the worker labor as if it had been contracted out to a custormer, Since
general industries mostly make their money on sales of a product and not on the sale of labor, we
did not use this much higher value. Therefore, we believe the labor estimates that we used are
justified and maybe should have been even higher.

Finally, the cost difference we are talking about between the labor rate used by ERG and our 1.3
factor labor rate is extremely small in comparison to the total costs of a 50 yug/m’ standard.
There are only a few significant areas where this enhanced labor rate was used. Total worker
labor lost after the 1.3 factor is added in accounts for approximately 20% of the medical
screening costs, 77% of the annual training, 60% of the training of new workers, and 95% of the
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costs for showering, clothing vacuuming, and housekeeping. The total cost attributable to this
labor increase is only about $4.5 million dollars out of total annualized ancillary provision costs
of $43.1 million and total overall annualized costs fora 50 _.E}._.__ standard of $4.38 billion (in
year 20008). That amounts to approximately 10% of the ancillary costs and approximately 0.1%
of the total estimated annualized costs for 2 50 pg/m’ standard.
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