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15 For a description of the survey, see Eastern 
Research Group, PPE Cost Survey: Final Report. 
Task Order 3, Base Year, DOL Contract No. J–9–F– 
9–0010. June 23, 1999 (Exhibit 14, OSHA Docket S– 
042: Costs of Personal Protective Equipment). Back 
support belts and similar ergonomic devices were 
explicitly excluded from the types of personal 
protective equipment investigated by the survey. 

16 BLS, Employer Costs for Employee 
Compensation—June 2008. Accessed September 10, 
2008. 

Employees Using Fall Protection 
Based on analysis by ERG (ERG, 2007, 

Ex. 6), OSHA estimated the numbers of 
employees using fall protection 
equipment by extrapolating results 
obtained from OSHA’s 1999 PPE Cost 
Survey. This establishment-based 
survey provided industry-specific 
estimates of the numbers of workers 
who used various types of personal 
protective equipment, including body 
harnesses and body belts.15 The survey 
reported the percent of employees in 
each industry (SIC classification) that 
used these equipment types. ERG 
extrapolated the survey findings by first 
associating the SIC industries covered 
by the survey with 4-digit NAICS 
industries and then multiplying the 
equipment use percentages by total 
employment (presented above in Table 
V–1). 

Because the same employees might 
use both body harnesses and body belts, 
OSHA used the maximum value of the 

two percentages in deriving these 
estimates. For example, if for a given 
industry, six percent of employees were 
estimated using body harnesses while 
four percent were estimated to use body 
belts, OSHA used the larger statistic (six 
percent) as its estimate of the share of 
employees using fall protection. Also, 
the survey’s design did not permit 
industry-specific estimates for all 
industries. For example, only aggregated 
estimates are available for several 
groups of service, wholesale, and retail 
trade industries. To make the fall 
protection estimates consistent with the 
numbers of at-risk employees, OSHA 
constrained the estimated number of 
employees using fall protection in any 
industry to be less than or equal to the 
numbers of employees in construction, 
installation, maintenance, and repair 
occupations shown in Table V–1. Table 
V–4 presents, by 4-digit NAICS 
industry, OSHA’s estimate of the 
number of employees using fall 
protection equipment. Overall, an 
estimated 1.6 million employees in 
general industry use fall protection. 

Wage Rates 

As will be discussed in detail later in 
this PEA, OSHA anticipates that much 

of the cost impact of the proposed 
standard is associated with the time 
requirements for additional training and 
inspections. Estimates for these costs 
depend on the opportunity cost of the 
labor hours that would otherwise be 
devoted to productive activities. Such 
opportunity costs are typically valued in 
terms of employees’ hourly wages, 
adjusted for benefit and fringe costs. 
ERG relied on average hourly earnings 
as reported by the BLS Occupational 
Employment Statistics Survey and 
constructed a weighted average hourly 
wage for the specific occupations 
comprising production employment. 
ERG similarly constructed an average 
hourly production supervisor wage for 
each industry. These wages were then 
inflated by a factor to account for fringe 
benefits. According to a recent BLS 
survey, this mark-up factor averaged 
43.5 percent.16 The loaded wage rates 
applied by OSHA in this preliminary 
economic analysis are shown in Table 
V–5. 
BILLING CODE 4510–29–P 
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D. Benefits, Net Benefits, Cost 
Effectiveness, and Sensitivity Analysis 

This subsection reviews the 
populations in general industry that are 
at risk of occupational injury or death 
due to hazards addressed by this 
proposal, and assesses the potential 
benefits associated with the proposed 
updates to subparts D and I. OSHA 
believes that compliance with the 
proposed rule will yield substantial 
benefits in terms of lives saved, injuries 
avoided, and reduced accident-related 
costs. 

As described in section C above, the 
employees affected by the proposed 
standard work largely in construction, 
installation, maintenance, and repair. 
According to the Bureau of Labor 
Statistics’ 2008 Occupational 
Employment Statistics survey, there are 
approximately 112.0 million employees 
in industries within the scope of this 
proposal; 5.3 million employees 
engaged in construction, installation, 
maintenance, and repair operations in 
general industry that would be directly 
affected by this proposal; and 1.6 
million employees in general industry 
using personal fall protection 
equipment. As explained earlier, to 
account for all of these employees, 
OSHA identified production employees 
classified in BLS occupational codes 
defining construction, installation, 
maintenance, and repair in the 
following industry sectors: Agriculture; 
oil and gas extraction; utilities; 
manufacturing; wholesale trade; retail 
trade; transportation; information; 

finance and insurance; real estate; 
professional, scientific, and technical 
services; management of companies; 
enterprise administration; education; 
health care; arts, entertainment, and 
recreation; and other services. This 
approach assumes that employees in 
construction occupations, but employed 
by general industry rather than 
construction employers, are routinely 
engaged in what OSHA labels 
maintenance (i.e., a general industry 
activity) rather than construction 
activities. The methodology for deriving 
these estimates is discussed in the ERG 
report (ERG, 2007, Ex. 6). 

This subsection first examines the 
available data on the number of baseline 
injuries and fatalities among affected 
employees; then assesses the extent to 
which the standard can prevent those 
injuries and fatalities; and finally 
estimates some of the economic benefits 
associated with the prevented injuries 
and fatalities. OSHA’s proposed 
standards for subpart D, Walking- 
Working Surfaces, and subpart I, 
Personal Protective Equipment 
(Personal Fall Protection Systems), 
would produce benefits to the extent 
compliance prevents injuries and 
fatalities that would not be prevented by 
the existing OSHA standards. 

Profile of Fall Accidents 

Fall Fatalities 

OSHA examined fall fatalities using 
two databases. As a baseline for 
determining the average number of fall 
fatalities per year, OSHA examined data 

from the BLS Census of Fatal 
Occupational Injuries (CFOI) for 2006 
and 2007. To provide a more detailed 
breakdown of the kinds of falls included 
in this total, OSHA examined CFOI data 
for the longer period of 1992 to 2002. 

As shown in Table V–6, the BLS 
Census of Fatal Occupational Injuries 
(CFOI) reported 285 and 267 fatal falls 
to lower levels for 2006 and 2007, 
respectively, in industries covered by 
the proposed standard. Distinguished 
from the larger category of all falls—a 
set of accidents that includes falls on 
the same level and jumps to a lower 
level—the narrower category of falls to 
a lower level are the types of falls 
directly addressed by OSHA’s proposed 
standard. For purposes of estimating the 
overall rate of fall fatalities for this 
benefits analysis, OSHA took the 
average of these two years—276 fall 
fatalities per year. Over the two-year 
period, industries in the professional, 
scientific, technical, administrative, and 
support services (NAICS 541 and 561) 
accounted for 30 percent of the fatal 
falls, while the manufacturing (NAICS 
31–33) and transportation (NAICS 48) 
sectors accounted for 10.9 and 6.0 
percent of the fall fatalities, 
respectively. BLS reported the highest 
number of fatal falls in NAICS 561, 
Administrative and Support Services. 
Although not shown in the table, a large 
majority of these fatalities—82 percent 
for the two-year period 2006–2007— 
occurred in the industry concerned with 
services to buildings and dwellings 
(NAICS 5617). 

TABLE V–6—FATALITIES FROM FALLS TO A LOWER LEVEL—GENERAL INDUSTRY, 2006 & 2007 

NAICS NAICS description 
Number of fatalities 

2006 2007 

113 .................... Forestry and Logging ................................................................................................................ 3 4 
114 .................... Fishing, Hunting and Trapping ................................................................................................. 0 0 
115 .................... Support Activities for Agriculture and Forestry ......................................................................... 0 0 
211 .................... Oil and Gas Extraction ............................................................................................................. 0 0 
213111 .............. Oil and Gas Well Drilling .......................................................................................................... 5 4 
221 .................... Utilities ...................................................................................................................................... 0 0 
311 .................... Food Manufacturing .................................................................................................................. 5 4 
312 .................... Beverage and Tobacco Product Manufacturing ....................................................................... 0 0 
313 .................... Textile Mills ............................................................................................................................... 0 0 
314 .................... Textile Product Mills ................................................................................................................. 0 0 
315 .................... Apparel Manufacturing .............................................................................................................. 0 0 
316 .................... Leather and Allied Product Manufacturing ............................................................................... 0 0 
321 .................... Wood Product Manufacturing ................................................................................................... 7 0 
322 .................... Paper Manufacturing ................................................................................................................ 0 0 
323 .................... Printing and Related Support Activities .................................................................................... 0 0 
324 .................... Petroleum and Coal Products Manufacturing .......................................................................... 0 0 
325 .................... Chemical Manufacturing ........................................................................................................... 3 3 
326 .................... Plastics and Rubber Products Manufacturing .......................................................................... 3 0 
327 .................... Nonmetallic Mineral Product Manufacturing ............................................................................. 3 0 
331 .................... Primary Metal Manufacturing .................................................................................................... 0 0 
332 .................... Fabricated Metal Product Manufacturing ................................................................................. 10 7 
333 .................... Machinery Manufacturing ......................................................................................................... 0 0 
334 .................... Computer and Electronic Product Manufacturing .................................................................... 0 0 
335 .................... Electrical Equipment, Appliance, and Component Manufacturing ........................................... 0 0 
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TABLE V–6—FATALITIES FROM FALLS TO A LOWER LEVEL—GENERAL INDUSTRY, 2006 & 2007—Continued 

NAICS NAICS description 
Number of fatalities 

2006 2007 

336 .................... Transportation Equipment Manufacturing ................................................................................ 7 4 
337 .................... Furniture and Related Product Manufacturing ......................................................................... 0 0 
339 .................... Miscellaneous Manufacturing ................................................................................................... 0 4 
423 .................... Merchant Wholesalers, Durable Goods ................................................................................... 4 7 
424 .................... Merchant Wholesalers, Nondurable Goods ............................................................................. 12 6 
425 .................... Wholesale Electronic Markets and Agents and Brokers .......................................................... 0 0 
441 .................... Motor Vehicle and Parts Dealers ............................................................................................. 4 0 
442 .................... Furniture and Home Furnishings Stores .................................................................................. 0 0 
443 .................... Electronics and Appliance Stores ............................................................................................. 0 0 
444 .................... Building Material and Garden Equipment and Supplies Dealers ............................................. 6 4 
445 .................... Food and Beverage Stores ...................................................................................................... 5 0 
446 .................... Health and Personal Care Stores ............................................................................................ 0 0 
447 .................... Gasoline Stations ...................................................................................................................... 0 0 
448 .................... Clothing and Clothing Accessories Stores ............................................................................... 0 0 
451 .................... Sporting Goods, Hobby, Book, and Music Stores ................................................................... 0 0 
452 .................... General Merchandise Stores .................................................................................................... 0 0 
453 .................... Miscellaneous Store Retailers .................................................................................................. 0 0 
454 .................... Nonstore Retailers .................................................................................................................... 0 0 
481 .................... Air Transportation ..................................................................................................................... 0 0 
482 .................... Railroads ................................................................................................................................... 0 0 
483 .................... Water Transportation ................................................................................................................ 0 0 
484 .................... Truck Transportation ................................................................................................................. 11 18 
485 .................... Transit and Ground Passenger Transportation ........................................................................ 0 0 
486 .................... Pipeline Transportation ............................................................................................................. 0 0 
487 .................... Scenic and Sightseeing Transportation .................................................................................... 0 0 
488 .................... Support Activities for Transportation ........................................................................................ 0 4 
492 .................... Couriers and Messengers ........................................................................................................ 0 0 
493 .................... Warehousing and Storage ........................................................................................................ 4 5 
511 .................... Publishing Industries (except Internet) ..................................................................................... 0 0 
512 .................... Motion Picture and Sound Recording Industries ...................................................................... 0 0 
515 .................... Broadcasting (except Internet) ................................................................................................. 0 0 
516 .................... Internet Publishing and Broadcasting ....................................................................................... 0 0 
517 .................... Telecommunications ................................................................................................................. 6 3 
518 .................... Internet Service Providers, Web Search Portals, and Data Processing Services ................... 0 0 
519 .................... Other Information Services ....................................................................................................... 0 0 
521 .................... Monetary Authorities—Central Bank ........................................................................................ 0 0 
522 .................... Credit Intermediation and Related Activities ............................................................................ 0 0 
523 .................... Securities, Commodity Contracts, and Other Financial Investments and Related Activities .. 0 0 
524 .................... Insurance Carriers and Related Activities ................................................................................ 3 0 
525 .................... Funds, Trusts, and Other Financial Vehicles ........................................................................... 0 0 
531 .................... Real Estate ............................................................................................................................... 10 9 
532 .................... Rental and Leasing Services .................................................................................................... 0 0 
533 .................... Lessors of Nonfinancial Intangible Assets (except Copyrighted Works) ................................. 0 0 
541 .................... Professional, Scientific, and Technical Services ...................................................................... 7 10 
551 .................... Management of Companies and Enterprises ........................................................................... 0 0 
561 .................... Administrative and Support Services ....................................................................................... 66 80 
562 .................... Waste Management and Remediation Services ...................................................................... 5 0 
611 .................... Educational Services ................................................................................................................ 0 0 
621 .................... Ambulatory Health Care Services ............................................................................................ 0 0 
622 .................... Hospitals ................................................................................................................................... 0 0 
623 .................... Nursing and Residential Care Facilities ................................................................................... 4 0 
624 .................... Social Assistance ...................................................................................................................... 0 3 
711 .................... Performing Arts, Spectator Sports, and Related Industries ..................................................... 6 3 
712 .................... Museums, Historical Sites, and Similar Institutions ................................................................. 0 0 
713 .................... Amusement, Gambling, and Recreation Industries .................................................................. 0 7 
721 .................... Accommodation ........................................................................................................................ 8 5 
722 .................... Food Services and Drinking Places ......................................................................................... 4 7 
811 .................... Repair and Maintenance .......................................................................................................... 6 4 
812 .................... Personal and Laundry Services ............................................................................................... 0 0 
813 .................... Religious, Grantmaking, Civic, Professional, and Similar Organizations ................................. 11 7 

Industry not specified a ............................................................................................................. 57 55 

Total .......... ................................................................................................................................................... 285 267 

a Includes falls from ship, boat, not elsewhere classified. Source: U.S. Dept. of Labor, OSHA, Directorate of Evaluation and Analysis, Office of 
Regulatory Analysis, based on Bureau of Labor Statistics, Census of Fatal Occupational Injuries, 2006 and 2007. 

To assess the benefits of this rule, it 
is necessary to know not only the total 

annual number of fall fatalities, but also 
the numbers of various types of fall 

fatalities. Quantifying the various types 
of fatal falls is necessary because the 
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proposal is expected to prevent fall 
fatalities to different degrees for 
different kinds of falls. Table V–7 
shows, for the eleven-year period 1992 
to 2002, the breakdown of fall fatalities 
by type of fall based on CFOI data. As 
shown, falls to a lower level 
(distinguished from falls on the same 
level) accounted for about 78 percent of 
total fall fatalities. Overall, on average, 

falls to a lower level accounted for 217 
of the 279 fatal falls per year that 
occurred in general industry 
establishments. On a sector-by-sector 
basis, falls to a lower level as a 
percentage of all fatal falls ranged from 
59 percent for the retail trade sector to 
95 percent for the agricultural services 
sector. As the table also shows, fatal 
falls from ladders averaged 41 per year 

over the eleven-year period, while fatal 
falls from scaffolds averaged 15 per 
year. The category of ‘‘other’’ falls to a 
lower level includes falls from floors, 
docks, or ground level; falls from 
nonmoving vehicles; and falls from 
building girders and other structural 
steel. 

TABLE V–7—FATAL FALLS BY TYPE OF FALL AND INDUSTRY SECTOR, 1992 TO 2002 

Industry sector All falls 

Falls to a lower level 

Total From a 
ladder From a roof From a 

scaffold Other 

Total Fatal Falls, 1992 to 2002 

Agricultural services ......................................................... 366 348 47 11 3 287 
Manufacturing .................................................................. 665 535 80 64 75 316 
Transportation, communications, electric, gas, and sani-

tary services ................................................................. 438 365 55 9 8 293 
Wholesale trade ............................................................... 196 163 22 10 0 131 
Retail trade ....................................................................... 318 188 73 9 0 106 
Finance, insurance, and real estate ................................ 138 111 37 14 0 60 

Services ........................................................................... 944 672 141 84 77 370 

Total .......................................................................... 3,065 2,382 455 201 163 1,563 

Average Fatal Falls per Year 

Agricultural services ......................................................... 33 32 4 1 0 26 
Manufacturing .................................................................. 60 49 7 6 7 29 
Transportation, communications, electric, gas, and sani-

tary services ................................................................. 40 33 5 1 1 27 
Wholesale trade ............................................................... 18 15 2 1 0 12 
Retail trade ....................................................................... 29 17 7 1 0 10 
Finance, insurance, and real estate ................................ 13 10 3 1 0 5 
Services ........................................................................... 86 61 13 8 7 34 

Total .......................................................................... 279 217 41 18 15 142 

Note: Titles for industry sectors are taken from the SIC system of industry categorization. Source: ERG, 2007, based on BLS, Census of Fatal 
Occupational Injuries, 1992–2002. 

Fall Injuries 
Table V–8, based on BLS’s 2007 

Survey of Occupational Injuries and 
Illnesses, shows the total number of lost 
workday injuries due to falls in general 
industry, by type of fall. This table will 
form the basis for OSHA’s estimate of 
the number of lost-workday injuries 
prevented by the proposal. 

Table V–9, based on BLS’s 2007 
Survey of Occupational Injuries and 
Illnesses, provides additional details 
about the lost-workday injury rates for 
the two major categories of falls: falls to 
a lower level and falls to the same level. 
Excluding industry groups where the 

data may have been incomplete, the 
combined fall injury rate ranges from a 
low of 2.5 cases per 10,000 workers in 
NAICS 523 (Securities, Commodity 
Contracts, and Other Financial 
Investments and Related Activities) to a 
high of 73.5 per 10,000 employees in 
NAICS 481 (Air Transportation). Of the 
78 affected industries with reported fall 
injury data, 25 had fall injury rates in 
excess of 30 cases per 10,000 
employees, while 23 had fall injury 
rates between 20 and 30 cases per 
10,000 employees. 

Table V–10, also based on BLS’s 2007 
Survey of Occupational Injuries and 

Illnesses, shows lost-workday fall- 
related injury rates by specific type of 
fall, disaggregated by the major industry 
sectors covered by the proposed 
standard. These statistics show that, 
unlike fall fatalities, falls to a lower 
level represent a relatively small share 
of injurious, non-fatal falls. For 
example, in manufacturing, falls to the 
same level accounted for 68 percent of 
all falls resulting in lost-workday 
injuries, while falls to a lower level 
accounted for only 27 percent. The 
majority of accidents in the fall-to-same- 
level category are characterized as a fall 
to a floor, walkway, or other surface. 
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TABLE V–8—ESTIMATED ANNUAL NUMBER OF LOST-WORKDAY FALLS IN WORKPLACES AFFECTED BY THE PROPOSED 
STANDARD 

Falls by type 
Distribution of falls 

resulting in lost 
workdays 

All Falls ................................................................................................................................................................................ 215,807 
Fall to lower level ......................................................................................................................................................... 55,706 

Fall down stairs or steps ....................................................................................................................................... 16,916 
Fall from floor, dock, or ground level .................................................................................................................... 3,878 
Fall from ladder ..................................................................................................................................................... 12,472 
Fall from piled or stacked material ........................................................................................................................ 283 
Fall from roof ......................................................................................................................................................... 959 
Fall from scaffold, staging ..................................................................................................................................... 434 
Fall from building girders or other structural steel ................................................................................................ 131 
Fall from nonmoving vehicle ................................................................................................................................. 11,018 

Fall to lower level, n.e.c. (a) ................................................................................................................................................ 8,433 
Fall to lower level, unspecified ............................................................................................................................................ 1,192 
Fall on same level ............................................................................................................................................................... 152,788 

Fall from ship, boat, n.e.c. ............................................................................................................................................ 30 
Other falls ..................................................................................................................................................................... 7,281 

Total ............................................................................................................................................................... 215,807 

(a) n.e.c.—Not Elsewhere Classified 
Source: U.S. Dept. of Labor, OSHA, Directorate of Evaluation and Analysis, Office of Regulatory Analysis, 2009, based on Bureau of Labor 

Statistics, Survey of Occupational Injuries and Illnesses, 2007. 

BILLING CODE 4510–29–P 
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Among falls addressed by the 
proposed standards, the annual number 
of falls to a lower level resulting in a 
lost-workday injury ranges from 4.3 per 
10,000 employees for the financial 
activities sector to 10.3 per 10,000 
employees for the trade, transportation, 
and utility sector. Among specific types 
of falls to a lower level, falls from 
ladders represent 6.7 percent of all falls 
in manufacturing as reflected in an 
injury rate of 1.3 cases per 10,000 
employees. Among other sectors, the 
injury rate from falls from ladders 
ranges from 0.4 per 10,000 employees in 
the education and health services sector 
to 2.5 per 10,000 employees in the trade, 
transportation, and utility sector. 

In several sectors, falls down stairs or 
steps represent a major share of injuries 
from falls to a lower level. The proposed 
requirements for guardrails, handrails, 
and training would protect employees 
from these types of falls. Falls from floor 
holes, loading docks, roofs, and 
scaffolding are directly addressed by the 
proposed standard, but constitute much 
smaller shares of nonfatal fall accidents. 

Fatalities and Injuries Prevented by the 
Proposed Subpart D and I Standards 

Fatalities Prevented 

OSHA’s proposed standards for 
subparts D and I contain safety 
requirements designed to prevent, 
among other incidents, falls from 
ladders, scaffolds, unguarded floor 
holes, and unprotected platform edges. 
These types of falls are classified as 
‘‘falls to lower level.’’ ‘‘Falls on the same 
level’’ include slips and trips from floor 
obstructions or wet or slippery working 
surfaces. The proposal has relatively 
few new provisions addressing falls on 
the same level. 

Combining the data in Tables V–6 and 
V–7 with other fatality data from BLS, 
Table V–11 shows the estimated number 
of annual fatalities from falls in general 
industry. Based on 2006 and 2007 data, 
OSHA calculated an average of 276 fatal 
falls per year. ERG allocated this total 
among the different fall categories based 
on overall fatal fall accident experience 
from 1992 to 2002 as derived from the 
BLS Census of Fatal Occupational 

Injuries and summarized in Table V–7. 
On this basis, an estimated 196 fatalities 
per year result from falls to lower level, 
while the remaining 80 fatalities result 
from falls on the same level or other 
types of falls. 

In examining the costs of this 
proposal, ERG found, after reviewing 
inspection results, that employers are 
generally in compliance with existing 
standards that have been in place for 
over 30 years (see Table V–15). 
However, this general compliance does 
not necessarily mean that existing fall 
fatalities are not preventable by the 
existing standard. For example, it could 
be the case that employers comply with 
a standard 99.9 percent of the time, but 
that all fatalities are the result of the 0.1 
percent of the time employers are not in 
compliance. Thus, it is possible for 
there to be a high level of compliance 
with a standard, but for all fatalities, 
nevertheless, to be the result of non- 
compliance with that standard. 

TABLE V–11—FATALITIES POTENTIALLY PREVENTED AS A RESULT OF COMPLIANCE WITH THE PROPOSED STANDARD FOR 
SUBPARTS D AND I 

Falls by type Distribution of fatal 
falls by type 

Estimated annual 
number of fatal 

falls by type 

Incremental preventability of the pro-
posed standard 

Annual fatalities 
potentially 

prevented by the 
proposed standard 

(a) 

Fall to lower level ...................................... 100.0% 196 

Fall down stairs or steps ................... 4.2% 8 Low ................... 5.0% 0.4 
Fall from floor, dock, or ground level 5.1% 10 High .................. 10.0% 1.0 
Fall from ladder .................................. 18.6% 36 High .................. 15.0% 5.5 
Fall from piled or stacked material .... 0.1% 0 High .................. 10.0% 0 
Fall from roof ..................................... 8.9% 17 High .................. 15.0% 2.6 
Fall from scaffold, staging ................. 8.6% 17 Very High .......... 40.0% 6.7 
Fall from building girders or other 

structural steel.
0.8% 2 High .................. 10.0% 0.2 

Fall from nonmoving vehicle .............. 15.8% 31 No ..................... 0.0% 0 
Fall to lower level, n.e.c. .................... 23.1% 45 Uncertain .......... 2.5% 1.1 
Fall to lower level, unspecified .......... 14.6% 29 Uncertain .......... 2.5% 0.7 

Fall from ship, boat, n.e.c. ........................ .............................. 27 Low ................... 5.0% 1.4 
Other falls .......................................... .............................. 8 Very Low .......... 0.0% 0 

Totals .......................................... .............................. 230 196 ........................... .............................. 20.0 

Due to rounding, figures may not sum to totals shown. 
(a) Prevented fatalities were calculated as the product of annual fatal falls and incremental preventability rate, by type. 
Source: U.S. Dept. of Labor, OSHA, Office of Regulatory Analysis, 2009, based on ERG, 2007; OSHA IMIS, 1995–2001; and Bureau of Labor 

Statistics, Census of Fatal Occupational Injuries, 1992–2007. 

For the purposes of this analysis, 
OSHA did not attempt a quantitative 
analysis of how many fatal falls could 
be prevented by full and complete 
compliance with the existing standard. 
However, a qualitative examination of 
the fatal falls to a lower level shows that 
a majority, and perhaps a large majority, 
could be prevented by full compliance 
with the existing regulations. For this 

analysis, OSHA and ERG have taken the 
approach that, for current levels of 
enforcement, existing fall fatality rates 
can be used as a baseline from which to 
measure the impacts of the proposal in 
reducing falls. This is because the 
existing fall fatality rate reasonably 
represents what is preventable with the 
existing rules and the existing degree of 

enforcement and compliance with these 
rules. 

A comparison of the proposed and 
existing standards shows that the new 
provisions largely concern training and 
inspections, rather than requirements 
for additional or more stringent 
engineering or work practice controls 
(see section F below in this PEA). In 
addition, the new standard serves to 
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simplify and clarify the existing 
standard and bring the existing standard 
into conformance with various 
voluntary standards. The benefits in 
terms of reductions in fatal falls can be 
expected to come in the form of the 
effects of increased training, 
inspections, and certifications in 
preventing falls, many of which are 
preventable by existing regulations 
which are not being fully followed. 
OSHA believes that the proposed 
requirements for training, inspections, 
and certifications can serve to improve 
safety and also compliance with existing 
requirements. 

OSHA based its analysis of accident 
preventability on ERG’s professional 
judgment and two published studies. 
The studies show that well-designed 
training programs are an effective means 
of improving workplace safety. A 
NIOSH review of the literature 
concerning the benefits of training 
reported that the studies were nearly 
unanimous in showing that improved 
and expanded training increases hazard 
awareness and promotes the adoption of 
safe work practices. However, the 
quantitative relationship between 
increased training and reduced accident 
rates remains uncertain (Cohen and 
Colligan, 1988, Ex. 7); analysis of past 
OSHA experience shows that requiring 
training programs does not lead to 
preventing the majority of accidents 
addressed by the training (Seong and 
Mendeloff, 2004, Ex. 8). For this reason, 
ERG concluded that the incremental 
benefits from the proposed standards 
would be modest (ERG, 2007, Ex. 6). 

ERG estimated the number of fatal 
falls that would be prevented through 
compliance with the proposed 
standards, categorized by type of fall. 
Since proposed subpart D focuses 
heavily on ladder safety, ERG estimated 
the highest preventability impact—15 
percent—for falls from ladders. For 
other types of falls directly addressed in 
the proposal (e.g., falls from floor or 
dock), ERG estimated a moderately high 
preventability impact of 10 percent. For 
types of falls less directly or 
comprehensively addressed in the 
proposal (e.g., falls down stairs or 

steps), ERG estimated a relatively low 
preventability impact (5 percent). 
Several classes of falls are not 
specifically defined by the BLS injury 
survey, and for these, ERG estimated a 
low level of preventability (2.5 percent). 
(See ERG, 2007, Ex. 6, p. 4–10 to 4–14.) 

For falls from roofs, ERG assigned a 
preventability rate of 10 percent. OSHA 
believes that compliance with the 
provisions in proposed subpart D 
addressing safety systems, work 
practices, and training associated with 
the fall hazards encountered on roof 
surfaces—including the requirements 
referenced in consensus standards such 
as ANSI/ASSE A1264.1–2007, Safety 
Requirements for Workplace Walking/ 
Working Surfaces and Their Access; 
Workplace, Floor, Wall and Roof 
Openings; Stairs and Guardrail 
Systems—will yield a preventability 
rate comparable to that estimated for 
ladders: 15 percent. Therefore, in this 
preliminary analysis of benefits, OSHA 
has applied a preventability rate of 15 
percent to roof accidents. 

For falls from scaffolds or staging, 
ERG assigned a preventability rate of 10 
percent. In light of the substantial 
strengthening of the fall protection 
requirements for rope descent systems 
(RDS), specified in proposed paragraph 
1910.27(b), OSHA believes that a 
preventability rate much higher than 10 
percent can be applied to scaffold 
accidents. Because, according to OSHA 
and BLS accident data, approximately 
40 percent of lost-workday scaffold 
accidents involve rope descent systems, 
and due to the proposed standard’s 
comprehensive approach to RDS fall 
protection, OSHA estimates that at least 
40 percent of deaths and injuries 
associated with scaffolds (including 
non-RDS scaffolds) will be prevented by 
the proposed standard. OSHA’s 
rationale for assigning this 
preventability rate to scaffolds is 
discussed immediately below. All of the 
fall preventability factors are presented 
in Table V–11. 

As shown in Table V–11, falls from 
scaffolds or staging are one of the 
leading types of fall categories in 
general industry. According to the 

Bureau of Labor Statistics, falls from 
scaffolds or staging caused an annual 
average of 18 deaths and 1,474 lost- 
workday injuries over a recent eleven- 
year period (1992–2002). OSHA 
reviewed a subset of scaffold accidents 
recorded in the Agency’s Integrated 
Management Information System (IMIS) 
inspection database to expand ERG’s 
analysis of the extent to which the 
proposed standard would prevent 
accidents involving commercial 
window washing, and to gain more 
general insights into the preventability 
of fatal falls (OSHA, 2009). 

OSHA reviewed 36 incidents (some 
involving multiple casualties) that 
occurred during the period January 1995 
to October 2001 (5 years and 10 
months), where workers in general 
industry were either injured or killed 
from a fall from an elevated scaffold or 
a similar surface during commercial 
window washing operations. OSHA’s 
analysis is presented in Table V–12. In 
reviewing each incident description, 
OSHA evaluated the probability that the 
incident would have been prevented by 
one of the following: 

1. The existing standard for walking- 
working surfaces; 

2. ANSI/IWCA I–14.1, Window 
Cleaning Safety Standard, an earlier 
version of which is referenced in a 1991 
OSHA memorandum to regional 
administrators on the use of descent 
control devices (rope descent systems) 
by employees performing building 
exterior cleaning, inspection, and 
maintenance (OSHA, 1991a); or 

3. The proposed standard. 
Table V–12, below, summarizes 

OSHA’s analysis of IMIS window 
cleaning accidents. Of the 36 window 
washing incidents in the database, 21 
incidents were caused by a malfunction 
in, or unsafe use of, rope descent 
systems (including lifelines). Because 
the existing standard for walking- 
working surfaces lacks provisions that 
directly address rope descent systems 
(RDS), OSHA believes that none of the 
RDS incidents would have been 
prevented by full compliance with the 
current rule. 

TABLE V–12—FALL INCIDENTS ASSOCIATED WITH THE USE OF SCAFFOLDS DURING WINDOW CLEANING 
[OSHA IMIS, 1995–2001] 

Cause of incident 

Incidents potentially preventable by: 

Existing 
standard 

OSHA 1991 
memo 

Proposed 
standard 

Malfunction/Mishandling of Rope Descent System or Lifelines .................................................. N/A 19 21 
Anchorage Failure ....................................................................................................................... N/A 7 8 
Inadequate Training ..................................................................................................................... N/A 12 14 
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TABLE V–12—FALL INCIDENTS ASSOCIATED WITH THE USE OF SCAFFOLDS DURING WINDOW CLEANING—Continued 
[OSHA IMIS, 1995–2001] 

Cause of incident 

Incidents potentially preventable by: 

Existing 
standard 

OSHA 1991 
memo 

Proposed 
standard 

Other Factors (suspension scaffold hardware, manlift, powered platform, roof top equipment, 
safety belt) ................................................................................................................................ 4 N/A 6 

*N = 36. Some incidents are assigned to more than one category. 
Source: U.S. Dept. of Labor, OSHA, Directorate of Standards and Guidance, and Office of Regulatory Analysis, 2009. 

Of the 21 RDS incidents in the 
database, in OSHA’s judgment, 19 of 
them would have been prevented if the 
employer had adhered to the safety 
recommendations specified in OSHA’s 
1991 window cleaning memorandum, 
which in turn refers to an existing 
consensus standard. The remaining two 
RDS incidents, in OSHA’s estimation, 
would not be prevented by the current 
OSHA standard and the existing 
consensus standards, but would be 
prevented by the proposed standard (in 
addition to the other 19 RDS incidents 
prevented by the proposed standard). 

One of the primary causes of 
accidents in commercial window 
washing is the failure of the rooftop 
anchorage to support the suspended 
scaffold. The proposed standard 
requires that employers use proper 
rigging, including sound anchorages and 
tiebacks, when rope descent systems are 
used. OSHA identified eight incidents 
in the IMIS database where anchorage 
failure contributed to the accident. In 
OSHA’s judgment, all eight anchorage- 
related incidents involved factors that 
are addressed by the proposed standard 
and therefore are potentially 
preventable. All but one of these eight 
incidents involved factors addressed by 
the 1991 memo. 

As noted earlier in this section, when 
workers are adequately trained—for 
example in the proper use of harnesses 
and lifelines—accidents are less likely 
to occur. OSHA identified fourteen 
incidents in the IMIS database where, if 
workers had applied the lessons 
provided in the kind of training 
prescribed in the proposed standard, 
death or injury to the worker might have 
been prevented. Of these fourteen cases, 
twelve involved factors that are 
addressed by the 1991 memo. 

Other factors that led to a fall from 
elevation, such as equipment failure 
involving suspension scaffolds and 
powered platforms, contributed to the 
death or injury of workers during 
window washing operations. These 
incidents are recognized in the fourth 
row of Table V–12. 

OSHA believes that this analysis 
illustrates some of the complexities in 
assigning benefits to this standard. Chief 
among these complexities is the 
argument that full compliance with the 
proposed standard will prevent fatalities 
not preventable by the existing standard 
due to the proposed addition of major 
provisions addressing window washing. 

Secondly, there is the question of the 
proper baseline for such an analysis. 
OSHA may not have any rule addressing 
RDS systems or anchorages for these 
and other suspended scaffolds, but there 
are consensus standards and OSHA 
enforcement policies that apply OSHA’s 
general duty clause when existing 
standards may not apply. The changes 
from a baseline of current enforcement 
practice are much more marginal than if 
no standards or enforcement initiatives 
existed for a particular hazard. 
Nevertheless, a simple comparative 
prevention table of this kind may not 
capture the difference between 
occasional enforcement using the 
general duty clause and consensus 
standards, and enforcement of an actual 
standard. Adopting the additional 
protections afforded by consensus 
standards and materials referenced in 
general duty citations into a standard 
make the information more available, 
assures that everyone affected can 
readily consult the relevant rules, and 
simplifies enforcement. These are 
desirable ends even if no additional 
fatalities are prevented, and probably 
would serve to prevent some current 
fatalities and injuries. 

Thirdly, there is the issue, already 
discussed above, of how to treat the 
benefits of training requirements. OSHA 
normally assumes for the purposes of 
both benefit and cost analysis, that there 
is full compliance with a rule. For some 
kinds of rules, it can readily be 
determined if full compliance with the 
rule would have prevented an accident. 
However, for training rules, it is not at 
all obvious that full compliance— 
assuming training is given—will prevent 
accidents that the training is designed to 
address (Seong and Mendeloff, 2004). 
OSHA has made a relatively low 

estimate of the effects of such training 
requirements in Table V–11. The 
approach used in Table V–12 suggests 
that a much higher estimate might be 
made if employees are assumed to act as 
they have been trained to act. 

Finally, the proposed standard 
inevitably builds, for the most part, on 
an existing framework. The existing 
framework, if fully followed, would 
prevent many accidents. While the new 
regulation adds new kinds of 
provisions, it also tries to improve 
compliance with the existing regulation 
in a variety of ways. Ways in which it 
may improve compliance include 
additional training; additional 
certification; bringing into the 
regulatory framework materials and 
ideas from consensus standards; and 
codifying existing enforcement practice. 
Steps of this kind have a variety of 
desirable, though difficult-to-quantify 
effects. 

Based on ERG’s estimates, and 
applying the preventability rate for 
scaffolds as explained above, OSHA 
concluded that the proposed standards 
would prevent 20 fall fatalities a year, 
or approximately 9 percent of the fatal 
falls in general industry that would be 
addressed by the proposed standard. 
OSHA believes that this is a 
conservative estimate, in that the 
training and work practices specified in 
this proposal would likely improve the 
use and application of safety equipment 
(including personal fall protection 
equipment), thereby further reducing 
fatalities and injuries. 

OSHA requests comment on the 
Agency’s analysis of scaffold accidents 
described above and on the various 
approaches to measuring potential 
benefits achievable from compliance 
with the proposed standard in addition 
to those described in Tables V–11, V–12 
(above), and V–13 (below). 

Injuries Prevented 

For the purposes of estimating the 
number of lost workday injuries that 
might be prevented by the proposed 
standards, OSHA used the same 
preventability factors for the proposal as 

VerDate Mar<15>2010 14:52 May 21, 2010 Jkt 220001 PO 00000 Frm 00140 Fmt 4701 Sfmt 4702 E:\FR\FM\24MYP2.SGM 24MYP2W
R

ei
er

-A
vi

le
s 

on
 D

S
K

G
B

LS
3C

1P
R

O
D

 w
ith

 P
R

O
P

O
S

A
LS

2



29001 Federal Register / Vol. 75, No. 99 / Monday, May 24, 2010 / Proposed Rules 

17 In 2007, the median number of days away from 
work was 15 days for falls to a lower level, whereas 
the median number of days away from work for all 
events or exposures leading to injury or illness was 
7 days (BLS, 2009). 

for fatal falls, and applied them to lost 
workday injuries involving falls. Table 
V–13 shows, by type of fall, the 
distribution of lost-workday injuries for 
general industry; these injury categories 
were presented earlier in this section in 
Table V–8. The BLS data show that, for 
non-fatal falls to a lower level, 30.4 
percent of injuries are due to falls down 

stairs or steps, while 22.4 percent are 
the result of falls from ladders. 
Applying these and other fall injury 
rates (see Table V–10) to the estimates 
of total employment within affected 
sectors in general industry (see Table V– 
1), OSHA estimates that, on average, 
63,028 lost-workday fall injuries occur 
each year for work operations directly 

affected by the proposed revisions to 
subparts D and I. Using the same 
preventability estimates that were 
applied to fatal incidents, OSHA 
estimates that 3,706 lost-workday fall 
injuries would be prevented annually 
through compliance with the proposed 
revisions to subparts D and I. 

TABLE V–13—NONFATAL LOST-WORKDAY INJURIES POTENTIALLY PREVENTED AS A RESULT OF COMPLIANCE WITH THE 
PROPOSED STANDARD FOR SUBPARTS D AND I 

Falls by type Distribution of 
falls resulting in 

lost workdays, by 
type 

Estimated annual 
number of 

nonfatal falls, by 
type 

Incremental 
preventability of 

the proposed 
standard 

Annual nonfatal 
injuries 

potentially 
prevented by the 

proposed 
standard (a) 

Fall to lower level .............................................. 100.0% 55,716 
Fall down stairs or steps ............................ 30.4% 16,916 Low ................... 5.0% 846 
Fall from floor, dock, or ground level ......... 7.0% 3,878 High .................. 10.0% 388 
Fall from ladder .......................................... 22.4% 12,472 High .................. 15.0% 1,871 
Fall from piled or stacked material ............ 0.5% 283 High .................. 10.0% 28 
Fall from roof .............................................. 1.7% 959 High .................. 15.0% 144 
Fall from scaffold, staging .......................... 0.8% 434 Very High .......... 40.0% 174 
Fall from building girders or other struc-

tural steel.
0.2% 131 High .................. 10.0% 13 

Fall from nonmoving vehicle ...................... 19.8% 11,018 No ..................... 0.0% 0 
Fall to lower level, n.e.c. ............................ 15.1% 8,433 Uncertain .......... 2.5% 211 
Fall to lower level, unspecified .................. 2.1% 1,192 Uncertain .......... 2.5% 30 
Fall from ship, boat, n.e.c. ......................... ............................ 30 Low ................... 5.0% 2 
Other falls ................................................... ............................ 7,281 Very Low .......... 0.0% 0 

Totals ................................................................. ............................ 63,028 55,716 ........................... ............................ 3,706 

Due to rounding, figures may not sum to totals shown. 
(a) Prevented injuries were calculated as the product of annual nonfatal falls and incremental preventability rate, by type. 
Source: U.S. Dept. of Labor, OSHA, Office of Regulatory Analysis, 2009, based on ERG, 2007; OSHA IMIS, 1995–2001; and Bureau of Labor 

Statistics, Survey of Occupational Injuries and Illnesses: Case and Demographic Information, 2007. 

Monetized Benefits, Net Benefits, and 
Cost Effectiveness 

The previous section showed that 
OSHA estimates that compliance with 
the proposed standards will prevent 20 
deaths and 3,706 lost workday injuries 
each year. Consistent with other 
regulatory analyses recently issued by 
OSHA, the Agency has assigned a dollar 
value to these safety benefits. 

In estimating the value of preventing 
a fatality, OSHA has followed the 
approach established by the U.S. 
Environmental Protection Agency 
(EPA). EPA’s Guidelines for Preparing 
Economic Analyses provides a detailed 
review of the methods for estimating 
mortality risk values and summarizes 
the values obtained in the literature 
(EPA, 2000). Synthesizing the results 
from 26 relevant studies, EPA arrived at 
a mean value of a statistical life (VSL) 
of $4.8 million (in 1990 dollars). EPA 
recommends this central estimate, 
updated for inflation (the value is $7.2 
million in 2008 dollars), for application 
in regulatory analyses. This VSL 
estimate is also within the range of the 
substantial majority of such estimates in 

the literature ($1 million to $10 million 
per statistical life), as discussed in OMB 
Circular A–4 (OMB, 2003). Applying a 
VSL of $7.2 million to the estimated 
number of prevented fatalities, OSHA 
estimates that the dollar value of the 
benefits from compliance with proposed 
subparts D and I will be $144 million 
annually. 

OSHA also reviewed the available 
research literature regarding the dollar 
value of preventing an injury. Kip 
Viscusi and Joseph Aldy conducted a 
critical review of 39 studies estimating 
the value of a statistical injury (Viscusi 
and Aldy, 2003, Ex. 9). In their paper, 
Viscusi and Aldy reviewed the available 
willingness to pay (WTP) literature to 
identify a suitable range of estimates; 
using WTP to value non-fatal injuries is 
the approach recommended in OMB 
Circular A–4. 

Viscusi and Aldy found that most 
studies resulted in estimates in the 
range of $20,000 to $70,000 per injury, 
although several studies resulted in 
even higher estimates. This range of 
values is partly explained by the fact 
that some studies used an overall injury 

rate, and others used only injuries 
resulting in lost workdays. The injuries 
that would be prevented by these 
proposed standards often involve 
hospitalization and, therefore, are likely 
to be more severe than the majority of 
lost workday injuries. In addition, 
injuries resulting from falls involve 
more pain and suffering, more 
expensive treatments, and generally 
longer recovery periods than other lost 
workday injuries.17 

Thus, it is reasonable to believe that 
the value of a statistical injury for this 
rulemaking will be in the upper part of 
the reported range of estimates. 
Nevertheless, OSHA has conservatively 
used a mid-range estimate—$50,000—to 
assess monetized benefits for this 
preliminary analysis. Thus, with 3,706 
injuries a year potentially prevented by 
the proposed standards, OSHA 
estimates that the dollar value of 
prevented injuries through compliance 

VerDate Mar<15>2010 14:52 May 21, 2010 Jkt 220001 PO 00000 Frm 00141 Fmt 4701 Sfmt 4702 E:\FR\FM\24MYP2.SGM 24MYP2W
R

ei
er

-A
vi

le
s 

on
 D

S
K

G
B

LS
3C

1P
R

O
D

 w
ith

 P
R

O
P

O
S

A
LS

2



29002 Federal Register / Vol. 75, No. 99 / Monday, May 24, 2010 / Proposed Rules 

with proposed subparts D and I will 
total $185.3 million annually. 

OSHA estimates that the combined 
dollar value of prevented fatalities and 
injuries through compliance with the 
proposed revisions to subparts D and I 
will total $328.5 million per year. 
Comparing gross monetized benefits 
with costs of compliance, OSHA 
estimates that the net monetized 
benefits of the proposed standards will 
be $155.4 million, after rounding 

($328.5 million in benefits—$173.2 
million in costs). OSHA notes that these 
net benefits exclude any unquantified 
benefits associated with revising the 
standards to provide updated, clear, and 
consistent requirements. OSHA requests 
comments from the public regarding 
these figures and any benefits estimates 
presented in this section. Table V–14 
summarizes the costs, benefits, net 
benefits, and cost effectiveness of the 
proposed standard. 

There are other benefits of the 
proposal that OSHA has neither 
quantified nor monetized. First, OSHA 
has not attempted to estimate the 
number of fall injuries prevented that do 
not result in lost workdays. Second, 
OSHA has not attempted to estimate the 
improvements in efficiency of 
compliance associated with clarifying 
the existing rule and bringing it into 
closer correspondence with current 
voluntary standards. 

TABLE V–14—NET BENEFITS AND COST EFFECTIVENESS OF THE PROPOSED REVISION TO OSHA’S WALKING-WORKING 
STANDARDS 

Annualized Costs 

§ 1910.22 General Requirements ..................................................................................................................................... $15.7 million. 
§ 1910.23 Ladders ............................................................................................................................................................ $9.7 million. 
§ 1910.24 Step Bolts and Manhole Steps ........................................................................................................................ $3.7 million. 
§ 1910.27 Scaffolds .......................................................................................................................................................... $73.0 million. 
§ 1910.28 Duty to Have Fall Protection ........................................................................................................................... $0.09 million. 
§ 1910.29 Fall Protection Systems Criteria and Practices ............................................................................................... $8.4 million. 
§ 1910.30 Training Requirements .................................................................................................................................... $44.1 million. 
§ 1910.140 Fall Protection ................................................................................................................................................ $18.5 million. 

Total Annual Costs .................................................................................................................................................... $173.2 million. 

Annual Benefits 

Number of Injuries Prevented .......................................................................................................................................... 3,706. 
Number of Fatalities Prevented ........................................................................................................................................ 20. 

Monetized Benefits (assuming $50,000 per injury and $7.2 million per fatality prevented) ................................................... $328.5 million. 
OSHA standards that are updated and consistent with voluntary standards ......................................................................... Unquantified. 

Net Benefits (benefits minus costs) .......................................................................................................................... $155.4 million. 

Cost Effectiveness: Compliance with the proposed standards would result in the prevention of 1 fatality and 231 injuries for every $10 million in 
costs, or alternatively, $1.90 in benefits per dollar of costs. 

Source: U.S. Dept. of Labor, OSHA, Directorate of Evaluation and Analysis, Office of Regulatory Analysis, 2009. 

Sensitivity of Estimates 

OSHA’s benefits estimates are most 
sensitive when it comes to estimating 
the percentage of current injuries and 
fatalities that can be avoided by full 
compliance with the proposed standard. 
OSHA closely examined available 
reports of fatalities related to the 
provisions in the existing and proposed 
standards and found that 20 fatalities, or 
approximately 9 percent of fall fatalities, 
would be prevented if employers 
comply with the measures in the 
proposal. The true benefits of the 
proposal depend on how well the cases 
reviewed represent actual fall-related 
fatalities in general industry. 

The Agency believes that its estimate 
of annual fatalities involving slips, trips, 
and falls (about 230) in general industry 
is much less sensitive than the estimate 
of the percentage of fatalities avoided, 
because the estimate of the annual 
number of baseline fatalities is derived 
from 2 years of recent accident data 
with averages corroborated by 11 prior 
years of data. Furthermore, as noted 

earlier, OSHA believes that its benefits 
estimates are conservatively low. 
Accordingly, training and work 
practices specified in this proposal 
would likely improve the use and 
application of safety equipment 
(including personal fall protection 
equipment), thereby further reducing 
fatalities and injuries. 

In addition to estimating annualized 
costs using a discount rate of seven 
percent, OSHA, for sensitivity purposes, 
applied an alternative discount rate of 
three percent to up-front costs. Under 
the alternative scenario of a three- 
percent discount rate, OSHA estimates 
that annualized costs would decline 
from $173.2 million to $168.8 million. 
For both this scenario and for the 
primary (seven-percent rate) scenario, 
OSHA assumed that all costs (first-year 
and recurring) will be incurred upon 
implementation of the final standard 
(i.e., there are no phase-in provisions). 
OSHA is also assuming that the benefits 
outlined in this section will accrue once 
the rule takes effect. 

According to the Agency’s models for 
estimating costs and monetized benefits, 
the proposed standard generates 
considerable positive net benefits; that 
is, expected benefits are much greater 
than expected costs. Only significant 
errors in OSHA’s analysis would bring 
true net benefits to or below zero. For 
net benefits to fall to zero, for example, 
the Agency would have had to 
underestimate the number of buildings 
with anchorages subject to inspection 
and certification by two-fold (from 
about 750,000 buildings to 1.5 million 
buildings), and would also have had to 
underestimate the number of employees 
who would require training by three- 
fold (from 363,000 to 1.09 million). In 
that case, estimated compliance costs 
would rise to roughly $334 million 
annually, or about equal to the value of 
estimated monetary benefits. 
Alternatively, true net benefits would 
decline to zero if, for example, the 
Agency has overestimated injuries 
prevented by the standard by at least a 
factor of five or more (actual prevented 
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injuries are approximately 599, down 
from 3,706 as estimated in this PEA). 

E. Technological Feasibility 
Based on the substantial evidence 

collected throughout the history of this 
rulemaking, including the data and 
comments submitted to the record in 
response to the earlier proposed 
standard published on April 10, 1990, 
and the notice of re-opening of the 
record on May 2, 2003, OSHA has 
determined that compliance with the 
proposed revisions to subparts D, I, and 
other subparts in part 1910 (general 
industry), as described in this proposed 
rule, is technologically feasible. The 
details of this conclusion with regard to 
specific requirements are presented in 
this subsection. 

General Requirements (§ 1910.22) 
Section 1910.22 of proposed subpart 

D revises existing requirements 
addressing housekeeping, safe aisles 
and passageways, covers and guardrails, 
and floor loading protection, and 
introduces new requirements associated 
with broad areas of safety on walking- 
working surfaces. Proposed paragraphs 
(a), (b), (c), and (d) address, respectively, 
surface conditions, application of loads, 
access and egress, and maintenance and 
repair. 

Proposed paragraph (a) requires that 
all walking-working surfaces be 
designed, constructed, and maintained 
free of hazards that can result in death 
or serious injury to employees. Data in 
OSHA’s inspection file analyzed by ERG 
(ERG, 2007, Ex. 6) indicate a high level 
of compliance with similar 
requirements in existing subpart D, 
suggesting that there have been few if 
any technical challenges to employers; 
therefore, this provision is 
technologically feasible. 

Proposed paragraph § 1910.22(b) 
requires that all walking-working 
surfaces be designed, constructed, and 
maintained to support their maximum 
intended load and that the maximum 
intended load not be exceeded when 
employees use that surface. This 
language restates and simplifies the 
current regulatory, text and should not 
present any technological feasibility 
difficulties. 

Proposed paragraph § 1910.22(c) 
requires that employers ensure that 
employees can safely move from one 
surface to another. Although new, this 
requirement will, in OSHA’s judgment, 
not impose any duties on employers 
beyond the limits of feasibility. 

Proposed paragraph § 1910.22(d) 
requires that all walking and working 
surfaces be regularly inspected, 
maintained, and repaired by, or under 

the supervision of, qualified persons (as 
defined by the proposed standard), and 
that all hazardous conditions be 
corrected, repaired, or guarded to 
prevent employee use until repairs are 
made. The inspection, maintenance, 
repair, and guarding of surfaces can be 
accomplished with technologically 
feasible and currently available 
methods. 

Ladders (§ 1910.23) 
Proposed section 1910.23 covers 

ladders. Proposed § 1910.23(a) specifies 
that the section applies to all ladders 
except for ladders that are used only for 
firefighting or rescue operations and 
ladders that are designed into a machine 
or piece of equipment. Proposed 
§ 1910.23(b) provides general 
requirements for all ladders; proposed 
paragraph (c) addresses portable 
ladders; proposed paragraph (d) 
presents standards for fixed ladders; and 
proposed paragraph (e) addresses 
mobile ladder stands and mobile ladder 
stand platforms. The requirements in 
this proposed section are partly based 
on current American National Standards 
Institute (ANSI) standards, designated 
A14 series. The ANSI standards provide 
guidelines for industry and are generally 
compatible with current industry 
practices and technology. Since 
virtually all manufactured ladders are 
already made and tested to meet the 
ANSI standards, OSHA anticipates few 
problems regarding technological 
feasibility. 

Most of the requirements for ladders 
in the proposed revision to subpart D do 
not represent any change from existing 
OSHA requirements. For both current 
and new requirements, existing and 
readily available technology is capable 
of meeting or exceeding the design and 
strength criteria specified for ladders. 
The proposed language is intended to be 
clearer and more concise than the 
current regulatory text. Moreover, 
greater compliance flexibility has been 
introduced into the standard, such as in 
the case of the range provided in the 
spacing requirements for rungs, cleats, 
and steps (see proposed § 1910.23(b)). 

Comments submitted to the docket in 
response to the 1990 proposed rule 
generally confirmed OSHA’s 
preliminary conclusion that compliance 
with the proposed requirements for 
ladders would be technologically 
feasible. Although several commenters 
addressed the appropriateness or the 
costs associated with the proposed 
ladder requirements, the technological 
feasibility of the requirements was not 
questioned. 

Training in the proper care, use, and 
inspection of ladders is grouped with 

other training requirements under 
proposed § 1910.30. Compliance with 
these proposed training requirements 
does not require any additional or new 
technology. 

Step Bolts and Manhole Steps 
(§ 1910.24) 

Provisions in revised subpart D for 
step bolts and manhole steps provide 
basic criteria for the safe design, 
construction, and use of these 
components. For example, proposed 
§ 1910.24(a)(2) specifies that step bolts 
must be spaced uniformly, between 12 
inches (30 cm) and 18 inches (46 cm) 
center to center, while proposed 
§ 1910.24(b)(2)(iv) would require that 
manhole steps be spaced uniformly, not 
more than 16 inches (41 cm) apart. 
Although these proposed requirements 
would be new to subpart D, the 
engineering criteria are based on 
consensus standards established by the 
American Society for Testing and 
Materials (ASTM), which have been 
widely adopted throughout industry. 
Therefore, OSHA believes that existing 
technology is capable of meeting these 
performance criteria and can be feasibly 
applied. 

Stairways (§ 1910.25) 
Proposed § 1910.25 describes OSHA 

safety specifications for stairs, and 
covers all types except stairs serving 
floating roof tanks; stairs on scaffolds; 
stairs designed into machines or pieces 
of equipment; and stairs on mechanized 
mobile equipment. Requirements in this 
proposed section address the obligations 
to install handrails, stair rail systems, 
and guardrail systems, as necessary. 
Other requirements in this proposed 
section describe design specifications 
such as the appropriate load capacities 
that stairs must be able to support, 
minimum vertical clearances for 
different types of stairs, the height of 
risers, the depth of treads, and the 
proper angle of stairs. These proposed 
requirements are not substantially 
different from those of the existing 
standard, are drawn from NFPA and 
ANSI consensus codes, and can be 
feasibly incorporated into industry 
practice with existing technology. 

Dockboards—Bridge Plates (§ 1910.26) 
Proposed § 1910.26 provides for the 

safe movement of personnel and 
equipment on dockboards and bridge 
plates, and would relocate, update, and 
clarify requirements for dockboards 
located in existing § 1910.30, Other 
working surfaces. These surfaces must 
be designed, constructed, and 
maintained to support their maximum 
intended load and prevent equipment 
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18 See OSHA’s Field Operation Manual: https:// 
www.osha.gov/OshDoc/Directive_pdf/CPL_02–00– 
148.pdf. 

from running off the edge. According to 
proposed paragraph § 1910.26(c), 
portable dockboards must be secured 
with anchors or other means, where 
feasible, to prevent displacement while 
in use. Other requirements in this 
proposed section prevent the sudden 
displacement of vehicles on dockboards 
that are in use, and direct the provision 
of handholds or other means for safe 
handling. Compliance with the revised 
requirements for dockboards and bridge 
plates do not necessitate the use of any 
new technologies, materials, or 
production methods, and is thus 
technologically feasible. 

Scaffolds and Rope Descent Systems 
(§ 1910.27) 

Proposed § 1910.27 would introduce 
to subpart D the current requirements 
for scaffolds in the construction 
standards. Thus, for revised subpart D, 
OSHA proposes to directly reference 
subpart L in part 1926. In addition, new 
requirements for rope descent systems 
would ensure daily inspection; proper 
rigging; the provision of a separate 
personal fall arrest system; minimum 
strength criteria for lines used to handle 
loads; establishment of rescue 
procedures; effective padding of ropes; 
and stabilization for descents greater 
than 130 feet. Although new to subpart 
D, these and other specifications for the 
safe use of scaffolds have been 
recognized throughout industry for 
many years, owing to the publication of 
ANSI I–14.1–2001, Window Cleaning 
Safety (Ex. 10), and a March 12, 1991, 
OSHA memorandum to Regional 
Administrators addressing the ANSI 
standard and the provisions listed above 
(Ex. OSHA–S029–2006–0662–0019). 
Therefore, OSHA judges the 
requirements in this new section on 
scaffolds to be technologically feasible. 

Duty To Have Fall Protection (§ 1910.28) 

Proposed § 1910.28 restates, clarifies, 
and adds flexibility and consistency to 
existing OSHA requirements for 
providing fall protection to employees. 
In addition to general requirements for 
the strength and structural integrity of 
walking-working surfaces, this proposed 
section also includes detailed 
specifications on the following surfaces 
for which employers have a duty to 
provide fall protection: 

• Unprotected sides and edges; 
• Holes; 
• Dockboards (bridge plates); 
• Runways and similar walkways; 
• Dangerous equipment; 
• Wall openings; 
• Repair, service, and assembly pits 

four to ten feet in depth; 
• Fixed ladders; 

• Outdoor advertising structures 
(billboards); 

• Stairways; 
• Scaffolds and rope descent systems; 

and 
• Walking-working surfaces not 

otherwise addressed. 
Hazards on walking-working surfaces 

can include the accidental displacement 
of materials and equipment. To prevent 
objects from falling to lower levels and 
to protect employees from the hazards 
of falling objects, proposed § 1910.28(c) 
provides for head protection, screens, 
toeboards, canopy structures, 
barricades, and other measures. 

The revised subpart D standard 
reaffirms the existing Agency 
interpretation and enforcement practice 
that fall protection is generally required 
for fall hazards associated with 
unprotected sides or edges of any 
surface presenting a fall hazard of four 
feet or more. In this regard, the 
obligation of employers to provide fall 
protection has not substantially changed 
through the revision of subpart D. 

Whereas the existing requirements 
specify that employees must be 
protected by installing standard 
guardrail systems or equivalent systems, 
the revised standard more clearly allows 
employers to provide fall protection 
through any of several methods, 
including guardrails, personal fall arrest 
systems, and safety nets. OSHA 
recognizes that some work surfaces may 
present difficult challenges when fall 
protection must be applied. One 
commenter (Ex. OSHA–S041–2006– 
0666–0194) pointed out that 
maintenance work may sometimes 
require that employees be located on 
equipment such as compressors, 
turbines, or pipe racks at elevations in 
the range of four to ten feet above lower 
surfaces, and that guardrails, platforms, 
ladders, or tying off would not always 
be possible in such situations. OSHA 
notes that its enforcement procedures 
allow special consideration in unique 
circumstances when compliance with a 
particular standard may not be feasible 
or appropriate.18 

In general, with few exceptions, 
employers should be able to address and 
eliminate employee exposures to 
potential slip, trip, and fall hazards by 
planning and designing facilities and 
work procedures in anticipation of 
providing employees with adequate 
protection from those hazards. Based on 
widespread baseline industry practice, 
the proposed fall protection 

requirements are, in OSHA’s estimation, 
technologically feasible. 

Fall Protection Systems Criteria and 
Practices (§ 1910.29); Training 
Requirements (§ 1910.30); General 
Requirements [for Personal Protective 
Equipment]; Hazard Assessment and 
Training (§ 1910.132); and Personal Fall 
Protection Systems 

Fall Protection Criteria (§ 1910.140) 

In proposed § 1910.29, OSHA 
specifies or provides references for 
revised criteria for fall protection 
systems such as guardrail systems, 
handrails, stair rail systems, toeboards, 
designated areas, restraint line systems, 
and safety net systems. Criteria for 
personal fall protection systems are 
provided in proposed § 1910.140, a new 
section that would be added to current 
subpart I. 

With regard to guardrail systems, the 
revised subpart D standard does not 
substantially modify existing 
requirements involving height, strength, 
or other criteria. Some guardrails in 
violation of existing standards are 
granted an exception under the revised 
standard, and in some circumstances for 
which the existing standard requires 
guardrails (or equivalent protection), the 
revised standard allows the alternative 
of using designated areas. 

Rather than explicitly mandating the 
use of a midrail in the design of a 
guardrail system as in the existing 
subpart D standard, the revised subpart 
D standard uses performance-oriented 
criteria that allow midrails, screens, 
mesh, intermediate vertical members, or 
equivalent intermediate structural 
members. Compliance with the existing 
standard would generally also meet the 
requirements of the revised standard. 
Furthermore, the revised standard 
allows the employer to choose any of a 
wide variety of currently used and 
readily available guardrail system 
materials and designs to meet the 
performance-oriented criteria. Based on 
these considerations, revisions to the 
existing subpart D requirements for 
guardrail systems do not involve any 
technological feasibility constraints. 

Proposed paragraph § 1910.29(c) 
would reference the construction 
standards to specify criteria for safety 
net systems. The criteria for safety nets 
established through this proposed 
rulemaking would include requirements 
for drop tests and inspections for each 
safety net installation. Other criteria for 
safety nets established through 
provisions of the revised subpart D 
involve design and strength standards. 
All of these criteria are currently 
achieved by existing and commonly 
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available safety net systems. The revised 
requirements for the installation of 
safety net systems reflect basic safety 
considerations that have been adopted 
by manufacturers of equipment and by 
employers. Readily available and 
currently used technology is capable of 
meeting these proposed requirements. 

The revised subpart D standard 
introduces the concept of designated 
areas (proposed § 1910.29(d)) as a means 
of fall protection available to employers 
as an option in addition to other 
acceptable fall protection measures in 
certain circumstances. The technology 
necessary to implement this option 
consists of basic materials such as rope, 
wire, or chain, and supporting 
stanchions. The criteria specified in the 
revised standard for designated areas 
such as for strength, height, and 
visibility are capable of being achieved 
with currently available materials and 
technology. 

Requirements for covers for holes in 
floors, roofs, and other walking-working 
surfaces in the revised standard for fall 
protection systems (see proposed 
§ 1910.29 (e)) are similar to those in the 
existing subpart D standard, with the 
exception of new provisions for visible 
warnings and measures to prevent 
accidental displacement. The 
performance-oriented criteria applicable 
to covers allow a wide variety of 
technological solutions to be applied. 

Requirements in revised subpart D for 
handrail and stair rail systems 
(§ 1910.30(f)) specify criteria for height, 
strength, finger clearance, and type of 
surface, among others. These criteria are 
currently being met with existing 
technology, and a wide variety of 
different materials and designs are 
available to comply with the 
requirements. 

Proposed § 1910.29 contains design 
and strength criteria for grab handles, 
cages, and wells. For the most part, 
these proposed standards update and 
provide greater flexibility to existing 
requirements in subpart D. A lone 
exception, a new requirement that 
landing platforms for cages and wells 
have the same strength as ladders, 
would not be expected to create 
feasibility concerns considering the 
availability of appropriate materials and 
engineering expertise. 

Proposed new language for subpart D 
would clearly specify criteria for 
systems that provide falling object 
protection. The provisions addressing 
toeboards in the existing requirements 
have been re-written in more flexible 
and concise language, while other 
requirements for guardrail systems and 
canopies specified in the proposed 
design criteria are within current 

engineering norms. Therefore, no 
feasibility difficulties would be 
expected for the technology applied to 
falling object protection. 

Finally, the proposed standard would 
include requirements for qualifying 
employees to climb ladders on outdoor 
advertising. Although new to subpart D, 
the concept of qualified climbers and 
the training and other administrative 
controls that characterize the 
development and protection of these 
climbers, have existed for many years. 
OSHA anticipates few if any 
technological hurdles for industry to 
implement the proposed provisions for 
qualified climbers. 

Hazard Assessment and Training 

Proposed § 1910.30 introduces 
requirements specifying that employees 
be trained by a qualified person and that 
the training prepare employees to 
recognize hazards created by the work 
environment and equipment. As 
discussed above in the training section 
of this preamble (§ 1910.30), this 
training requirement would apply only 
to personal fall protection equipment 
and dockboards. Employees must be 
retrained when changes occur in the 
workplace or in the types of fall 
protection systems or equipment used, 
they exhibit an absence of 
understanding and skill needed to 
recognize fall-related hazards, or other 
circumstances indicate that employee 
safety may be in jeopardy. 

The proposed revision to subpart I 
would introduce a requirement that 
employers conduct hazard assessment 
and training in accordance with the 
requirements in § 1910.132(d) and (f) in 
workplaces where fall protection PPE 
would be provided to employees. 
Survey data indicate that a significant 
percentage of employers currently 
assess the occupational fall hazards 
facing their employees, and that a 
similarly large percentage of employers 
train their employees in the proper use 
of fall protection PPE (OSHA, 1994). For 
employers that would incur the 
administrative burden of this proposed 
requirement for the first time after 
OSHA issues the final rule, OSHA 
anticipates that there would be no 
technological difficulties to achieve 
compliance. 

The revised subpart D standards 
include provisions for personal fall 
protection systems, including 
components such as harnesses, 
connectors, lifelines, lanyards, 
anchorages, and travel restraint lines. 
The criteria that these components must 
meet when they are used are included 
in proposed 29 CFR part 1910, 

§ 1910.140 of subpart I, and are 
referenced in revised subpart D. 

The revisions to the walking-working 
surfaces and fall protection systems 
described in this proposal include 
revisions to several subparts in 29 CFR 
part 1910 other than subparts D and I. 
For purposes of this analysis, the 
determinations of technological 
feasibility described in this PEA include 
the revisions proposed for these other 
subparts. 

The requirements applicable to 
personal fall protection systems 
specified by this proposed rulemaking 
codify basic safety criteria for these 
systems. These criteria reflect common 
industry safety practices, and are met by 
equipment that is currently used and 
readily available. The revised standards 
generally do not require changes in 
current technology or current practices 
for employers who use standard safety 
equipment and follow standard safety 
procedures. The technological 
feasibility of the proposed requirements 
has been demonstrated by current 
manufacturers of fall protection 
equipment, restraint line systems, and 
controlled descent devices, and by the 
application of these technologies in 
diverse industrial activities and 
circumstances. 

In conclusion, OSHA has determined 
that the technological demands placed 
upon employers through compliance 
with the proposed revisions to subparts 
D, I, and other affected subparts of part 
1910 can be feasibly implemented 
within the schedule presented in this 
proposal. Therefore, OSHA anticipates 
that there would be no technological 
hindrance to the significant 
improvement of employee safety on 
walking and working surfaces resulting 
from the issuance of this proposal. 

F. Costs of Compliance 

Introduction 

This subsection presents OSHA’s 
preliminary analysis of the compliance 
costs associated with the proposed 
standards for walking-working surfaces 
and fall protection in general industry. 
This cost analysis begins with a 
discussion of the assumptions used in 
the analysis. OSHA’s preliminary 
analysis of compliance costs is largely 
based on the cost analysis by OSHA’s 
contractor, Eastern Research Group 
(ERG, 2007, Ex. 6). The discussion 
focuses on what constitutes the 
regulatory baseline (i.e., current 
conditions) from which the costs, 
impacts, and benefits of the proposed 
rule are measured. The role of 
consensus standards and the 
compliance rates for the existing rule 
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19 Theoretically, the baseline assumption should 
be compliance with the current standards. Costs for 
all industrial sectors to meet the current standards 
were considered at the time the current standards 
were promulgated. 

are also discussed for their impact on 
the cost analysis (i.e., where 
codification of existing consensus 
standards result in no incremental costs 
for the proposed rule). 

Following the discussion of baseline 
assumptions, the next subsection 
reviews the proposed rule on a 
paragraph-by-paragraph basis for those 
paragraphs that potentially could result 
in costs to industry. The final 
subsection examines one-time costs to 
bring employers into compliance with 
the proposed rule, as well as the annual 
costs for training new employees and 
retraining existing employees. OSHA’s 
cost estimates are presented by affected 
industry, and by applicable provision. 
The final subsection concludes with a 
discussion and tables that summarize 
the costs for each section of the 
proposed standard, and aggregates them 
to estimate total costs. 

Cost Assumptions 

Baseline From Which Costs Are 
Estimated 

The Office of Management and 
Budget’s guidance on regulatory 
analysis (OMB, 2003) recommends 
developing a baseline against which to 
measure the costs and benefits of a rule. 
The baseline should be the best 
assessment of conditions absent the 
proposed standard, and is frequently 
assumed to resemble the present. The 
baseline for this preliminary cost 
analysis, then, includes compliance 
rates with existing subpart D and 
subpart I, as well as with national 
consensus standards. For a discussion 
on the theoretical underpinnings for the 
use of consensus standards as a baseline 

in OSHA’s cost analysis, see ERG, 2007 
(Ex. 6). 

ERG analyzed OSHA inspections for 
fiscal year 2005 that resulted in a 
citation (OSHA, 2006a); see Table V–15. 
The first column in the table presents 
cases where a citation was issued for 
any reason, and the other columns in 
the table indicate cases of non- 
compliance with a section of 29 CFR 
part 1910, subpart D. Conceivably, the 
non-compliance rates in Table V–15 
may be overstated because there are 
inspections with no citations that are 
not included in this estimate. 

Based on ERG’s analysis, OSHA 
determined that upper-bound non- 
compliance rates for floor guarding 
requirements in proposed § 1910.23 
vary by industry. For example, Finance, 
Insurance, and Real Estate has the 
lowest non-compliance rate (2.8 
percent), while Wholesale Trade has the 
highest non-compliance rate (13.6 
percent). For the requirements for fixed 
industrial stairs, the non-compliance 
rates are quite low, ranging from 0 
percent (Finance, Insurance, and Real 
Estate) to 2.7 percent (Wholesale Trade). 
For the remaining paragraphs (portable 
wood ladders, portable metal ladders, 
fixed ladders, scaffolding, and manually 
propelled mobile ladder stands and 
scaffolds), non-compliance rates do not 
exceed 1.2 percent. 

Thus, for § 1910.25–.29, the 
assumption of 100 percent industry 
compliance may be reasonable.19 That 

is, costs are only incurred when the 
proposed requirements exceed, or 
would be more costly than, the current 
requirements. However, where costs 
might be incurred under more stringent 
proposed requirements, the upper- 
bound non-compliance rate for existing 
requirements (i.e., the rates shown in 
Table V–15, applied by sector) can be 
used as an estimate of the proportion of 
facilities that might incur costs under 
the proposed rule. Although OSHA and 
ERG use the term ‘‘upper-bound’’ here 
for theoretical and modeling purposes, 
actual non-compliance rates for existing 
requirements may be higher. OSHA 
requests comment on rates and levels of 
non-compliance with respect to current 
requirements in subpart D. 

If meeting an existing requirement 
would also meet the proposed 
requirement, no costs were assigned by 
OSHA to the provision. For example, 
the existing language for 
§ 1910.27(b)(1)(iii) states that the clear 
length of a rung or cleat in a fixed 
ladder shall be a minimum of 16 inches. 
Proposed § 1910.23(b)(5)(ii) states that 
fixed ladders used in the 
telecommunication industry must have 
a minimum clear step or rung width of 
12 inches. A telecommunication ladder 
that meets existing requirements (16 
inches) would also meet the new 
requirements (a minimum of 12 inches); 
hence, no costs were assigned to such 
changes. Later in this cost analysis, a 
detailed provision-by-provision 
examination of potential costs will 
provide further concrete examples of 
OSHA’s application of estimates of 
current industry compliance/practice. 
BILLING CODE 4510–29–P 
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20 IEEE: Institute of Electrical and Electronics 
Engineers. 

21 TIA: Telecommunications Industry 
Association. 

Compliance Met by Least-Cost Method 

Consistent with traditional cost- 
impact analyses, OSHA assumed that 
employers will meet a regulatory 
requirement by choosing the least 
expensive means to do so. Thus, if the 
proposed regulation identifies several 
other means of meeting a requirement 
along with the current method, the 
employer would be expected to select 
the least cost method. Accordingly, if 
the alternative method specified in the 
proposed regulation is more expensive 
than the current method, the employer 
would be expected to use the current 
method to meet the requirement. For 
example, under proposed 
§ 1910.29(b)(1), an employer can meet 
the duty to have fall protection for an 
employee on a walking-working surface 
with an unprotected edge by (1) the use 
of guard rail systems, safety net systems, 
or personal fall arrest systems, or (2) 
having the employee work in a 
designated area. The current standard 
only specifies option (1). Therefore, 
OSHA assigned no costs to proposed 
§ 1910.29(b)(1). 

In some cases there might be cost 
savings to an employer in choosing the 
least-cost method for complying with a 
provision in the proposed rule. 
However, those savings are not 
estimated in this report. 

Compliance With National Consensus 
Standards 

National consensus standards serve as 
the ‘‘baseline’’ against which 

incremental costs and benefits of a 
proposed standard are measured. If the 
proposed language requires a level of 
safety equivalent to that in an existing 
consensus standard, then there is no 
difference between the proposed 
regulatory language and the baseline, 
except that the proposed standard 
would be mandatory rather than 
voluntary. Thus, the costs are those 
associated with the change from a 
voluntary standard to a mandatory 
standard. These costs would be incurred 
only by that part of the population that 
currently does not comply with 
voluntary standards. If, however, the 
proposed standard is more stringent 
than the consensus standard, all 
employers would incur compliance 
costs solely attributable to the proposed 
OSHA standard. 

ERG developed a logic-flow diagram 
outlining the process for identifying 
costs associated with new regulatory 
language (see ERG, 2007, Ex. 6, Figure 
3–2). The starting point is a side-by- 
side, provision-by-provision comparison 
of the existing and new regulatory 
language. In many cases, the language 
might have changed to enhance 
comprehension of the regulation 
without changing in the scope of 
activities covered or the requirements 
for a safe workplace. In some cases, the 
revised language gives the employer 
alternative methods of compliance that 
provide protection for employees that is 
equivalent to the original standard, and 
which result in de minimis costs to the 
employer. 

If there is a change from the existing 
to the proposed standard, the second 
decision point is to determine whether 
the proposed standard is equivalent to 
an existing consensus standard. If it is, 
then the cost associated with the new 
standard is the change from a voluntary 
standard to a mandatory standard. Table 
V–16 presents a listing of national 
consensus standards and the associated 
section of the proposed rule for subparts 
D and I. If the proposed rule does not 
contain more stringent requirements 
than an existing national consensus 
standard, and equipment purchased or 
installed meets these standards, no costs 
were assigned to the proposed rule. 
However, for the portion of the industry 
that is not currently complying with the 
voluntary standard, costs represent 
compliance with the proposed 
standards. It can be argued, however, 
that costs are attributable to the 
proposed standard only if the employer 
has the option of not complying with 
the consensus standard. 

At the next decision point, the 
presence or absence of a ‘‘grandfather’’ 
provision determines whether costs are 
incurred by existing establishments to 
retrofit and upgrade to the new 
requirements when the standard is 
implemented or only when 
establishments replace infrastructure or 
equipment at a time of the employer’s 
choosing. The cost effects of grandfather 
provisions are discussed in more detail 
below and in ERG (ERG, 2007, Ex. 6). 

TABLE V–16—PROPOSED SUBPART D REQUIREMENTS AND ASSOCIATED NATIONAL CONSENSUS STANDARDS 

Subpart D National consensus standard 

§ 1910.22 General Requirements ANSI/ASSE A1264.2–2006, American National Standard for the Provision of Slip Resistance on Walking/ 
Working Surfaces. 

ASME B56.1–2004, American Society of Mechanical Engineers, Safety Standard for Low Lift and High Lift 
Trucks. 

§ 1910.23 Ladders .......................... ANSI A14.1–2000, American National Standard for Ladders—Wood Safety Requirements. 
ANSI 14.2–2000, American National Standard for Ladders—Portable Metal—Safety Requirements. 
ANSI A14.3–2002, American National Standard for Ladders—Fixed—Safety Requirements. 
ANSI A14.4–2002, American National Standard Safety Requirements for Job-Made Wooden Ladders. 
ANSI A14.5–2000, American National Standard for Ladders—Portable Reinforced Plastic—Safety Require-

ments. 
ANSI A14.7–2006, American National Standard for Mobile Ladder Stands and Mobile Ladder Stand Plat-

forms. 
§ 1910.24 Step Bolts and Man-

hole Steps.
ASTM C478–07, American Society for Testing and Materials Standard Specification for Precast Reinforced 

Concrete Manhole Sections. 
ASTM A394–05, American Society for Testing and Materials Specification for Steel Transmission Tower 

Bolts, Zinc-Coated and Bare. 
ASTM C497–05, American Society for Testing and Materials Test Methods for Concrete Pipe, Manhole 

Sections, or Tile. 
IEEE20 1307–2004, IEEE Standard for Fall Protection for Utility Work. 
TIA21 –222–G–2005, Structural Standard for Antenna Supporting Structures and Antennas. 

§ 1910.25 Stairways ..................... ANSI A1264.1–1995 (R2002), American National Standard for Safety Requirements for Workplace Floor 
and Wall Openings, Stairs and Railing Systems. 

ANSI A1264.1–2007, American National Standard Safety Requirements for Workplace Walking/Working 
Surfaces and Their Access; Workplace, Floor, Wall and Floor Openings; Stairs and Guardrail Systems. 
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TABLE V–16—PROPOSED SUBPART D REQUIREMENTS AND ASSOCIATED NATIONAL CONSENSUS STANDARDS—Continued 

Subpart D National consensus standard 

NFPA 101–2006, National Fire Protection Association Life Safety Code. 
ICC–2003, International Code Council International Building Code. 

§ 1910.26 Dockboards (Bridge 
Plates).

ASME B56.1–2004, American Society of Mechanical Engineers, Safety Standard for Low Lift and High Lift 
Trucks. 

ANSI/MH30.1–2000, American National Standard For the Safety Performance, and Testing of Dock Lev-
eling Devices Specification. 

ANSI/MH30.2–2005, Portable Dock Loading Devices: Safety, Performance, and Testing. 
§ 1910.27 Scaffolds and Rope 

Descent Systems.
ANSI/IWCA I–14.1–2001, Window Cleaning Safety. 
ANSI/ASCE 7–2005, American National Standard for Minimum Design Loads for Buildings and Other 

Structures. 
ANSI A1264.1–1995 (R2002), American National Standard for Safety Requirements for Workplace Floor 

and Wall Openings, Stairs and Railing Systems. 
ANSI A1264.1–2007, American National Standard Safety Requirements for Workplace Walking/Working 

Surfaces and Their Access; Workplace, Floor, Wall and Floor Openings; Stairs and Guardrail Systems. 
§ 1910.28 Duty to have Fall Pro-

tection.
ANSI A10.11–1989 (R1998), American National Standard for Construction and Demolition Operations— 

Personnel and Debris Nets. 
§ 1910.29 Fall Protection Systems 

Criteria and Practices.
ANSI A14.3–2002, American National Standard for Ladders—Fixed—Safety Requirements. 
ANSI A14.7–2006, American National Standard for Mobile Ladder Stands and Mobile Ladder Stand Plat-

forms. 
§ 1910.30 Training Requirements ANSI A1264.1–1995 (R2002), American National Standard for Safety Requirements for Workplace Floor 

and Wall Openings, Stairs and Railing Systems. 
ANSI A1264.1–2007, American National Standard, Safety Requirements for Workplace Walking/Working 

Surfaces and Their Access; Workplace, Floor, Wall and Floor Openings; Stairs and Guardrail Systems. 
ANSI/IWCA I–14.1–2001, Window Cleaning Safety. 
ANSI Z359.0–2007, American National Standard, Definitions and Nomenclature Used for Fall Protection 

and Fall Arrest. 
ANSI Z359.4–2007, American National Standard, Safety Requirements for Personal Fall Arrest Systems, 

Subsystems and Components. 
ANSI Z359.3–2007, American National Standard, Minimum Requirements for a Comprehensive Managed 

Fall Protection Program. 
ANSI Z359.3–2007, American National Standard, Safety Requirements for Positioning and Travel Restraint 

Systems. 
ANSI Z359.4–2007, American National Standard, Safety Requirements for Assisted-Rescue and Self-Res-

cue Systems, Subsystems and Components. 

Source: U.S. Dept. of Labor, OSHA, Directorate of Standards and Guidance, 2009. 

Some equipment addressed by the 
proposed standard, such as portable 
ladders or mobile ladder stands, is 
commercially produced and purchased 
in ready-to-use conditions by 
employers. OSHA believes that such 
equipment, in virtually all cases, will be 
designed and fabricated to meet current 
consensus standards because equipment 
manufacturers will seek to avoid: (1) 
The small market represented by 
employers that would purchase non- 
compliant equipment, and (2) the 
liabilities associated with the 
manufacture of non-compliant 
equipment. 

Typically, an employer would use 
architects, engineers, and/or contractors 
to design, fabricate and install certain 
types of site-specific equipment. While 
it is conceivable that an employer might 
insist on installing nonconforming 
equipment, OSHA believes that 
professional standards for architects and 
engineers, local building codes, and 
potential liability concerns would 
dictate that virtually all employers 

would voluntarily choose to upgrade 
equipment to conform to existing 
national consensus standards. For these 
reasons, OSHA concludes that 
compliant equipment will be available 
for the proposed requirements. For 
example, proposed § 1910.23(b)(1) 
specifies that ladder rungs and steps 
must be parallel, level, and uniformly 
spaced when the ladder is in a position 
for use. While steps are covered in the 
existing § 1910.25(c)(2)(i)(b), rungs are 
not. However, both rungs and steps are 
covered in the national consensus 
standards (see Table V–16). 

Likewise, the spacing for rungs, 
cleats, and steps of step stools and 
extension trestle ladders in proposed 
§ 1910.23(b)(3) and (4) are new with 
respect to the existing standard, but not 
with the consensus standard for ladders. 
Proposed § 1910.23(e)(5) requires that 
grab bars on fixed ladders extend 42 
inches above the access/egress level or 
landing platform served by the ladder. 
This provision is found in the ANSI 
14.3–2002 standard for fixed ladders. 

Therefore, no costs were assigned to 
proposed § 1910.23(e)(5). 

In conclusion, for the purpose of 
establishing a baseline, OSHA assumed 
that equipment met the national 
consensus standard in effect at the time 
of installation. For additional analysis of 
the interface of national consensus 
standards with OSHA standards, see 
ERG, 2007, pp. 3–6 and 3–14 (Ex. 6). 

No Costs Due to Grandfathering 
Provision 

Table V–17 lists the paragraphs in the 
proposed standard with new 
requirements, but which also have a 
‘‘grandfather’’ provision for existing 
conditions. A grandfather provision 
exempts equipment that currently is in 
place from requirements that strengthen 
or upgrade the safety features of the 
equipment. Due to this provision, no 
costs will be incurred for modification 
or replacement of equipment covered by 
these paragraphs. 
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TABLE V–17—PROPOSED PARAGRAPHS WITH GRANDFATHER PROVISIONS 

Paragraph Subject 

§ 1910.23(d)(2) ................................ Fixed ladders must be designed, constructed, and maintained as follows: (i) Fixed ladders must be capa-
ble of supporting two live loads of at least 250 pounds each, concentrated between any two consecutive 
attachments, plus anticipated loads caused by ice buildup, winds, rigging, and impact loads resulting 
from the use of ladder safety systems * * * (ii) Each step or rung must be capable of supporting at least 
a single concentrated load of 250 pounds applied in the middle of the step or rung. 

§ 1910.24(a)(1) ................................ All step bolts that are used in corrosive environments must be constructed of, or coated with, a material 
that will retard corrosion of the step or bolt. 

§ 1910.24(a)(7) ................................ Each step bolt installed must be capable of supporting, without failure, at least four times its maximum in-
tended load. 

§ 1910.24(b)(2) ................................ The employer must ensure that manhole steps: (i) are provided with slip-resistant surfaces such as, cor-
rugated, knurled, or dimpled surfaces; (ii) used in corrosive environment are constructed of, or coated 
with, a material that will retard corrosion of the step; (iii) have a minimum clear step width of 10 inches; 
(iv) are spaced uniformly, not more than 16 inches apart; (v) have a minimum perpendicular distance be-
tween the centerline of the manhole step to the nearest permanent object in back of the step of at least 
4.5 inches; and (vi) are designed to prevent the employee’s foot from slipping or sliding off the end of 
the manhole step. 

§ 1910.25(a)(6) ................................ When a door or a gate opens directly on a stairway, a platform must be provided, and the swing of the 
door or gate must not reduce the effective usable depth to less than 22 inches. 

§ 1910.26(b) .................................... Dockboards must be designed, constructed, and maintained to prevent equipment from running off the 
edge. 

§ 1910.29(f)(1)(ii) ............................. The height of stair rail systems must not be less than 36 inches. 

Source: ERG, 2007. 

Sections of the Proposed Standard With 
Cost Impacts 

This subsection provides a brief 
paragraph-by-paragraph review of the 
proposed rule. Only requirements that 
might involve costs incremental to those 
associated with current requirements 
and national consensus standards are 
described. 

Table V–18 summarizes the proposed 
paragraphs that might result in costs to 
the employer. These are primarily 

inspection and training costs. For the 
purpose of this analysis, OSHA 
distinguished between informal and 
formal training (ERG, 2007, Ex. 6). For 
example, proposed § 1910.23(b)(12) 
states that an employee must face the 
ladder when ascending or descending 
the ladder. OSHA assumed such 
instruction can be done on an in-house, 
informal basis (e.g., ‘‘on-the-job’’ 
training), using materials such as OSHA 
training videos. When training is done 

on an informal basis, OSHA did not 
assign a cost to the training. When the 
proposed regulatory text uses the words 
‘‘trained’’ or ‘‘training,’’ OSHA assumed 
that the instruction will be done on a 
more formal basis, possibly with an 
outside person being hired to provide 
the course. OSHA assumed that an 
employer will choose to maintain 
documentation of all formal training 
and, thus, assigned a cost for the 
administrative task. 

TABLE V–18—PARAGRAPHS OF THE PROPOSED STANDARDS FOR SUBPARTS D AND I ANALYZED FOR COST IMPACTS 

Paragraph Subject 

§ 1910.22(d)(1) ................................ Regular and periodic inspection of walking/working surfaces. 
§ 1910.22(d)(2) ................................ Unsafe conditions must be guarded until repaired. 
§ 1910.22(d)(3) ................................ Qualified person must inspect repair. 
§ 1910.23(b)(11) .............................. Training: When ascending or descending a ladder, the user must face the ladder. 
§ 1910.23(b)(12) .............................. Training: Each employee must use at least one hand to grasp the ladder when progressing up and down 

the ladder. 
§ 1910.23(b)(13) .............................. Training: An employee must not carry any object or load that could cause the employee to lose his or her 

balance and fall. 
§ 1910.23(c)(5) ................................ Training: Use of portable single rail ladders is prohibited. 
§ 1910.23(c)(6) ................................ Training: Ladders must not be moved, shifted, or extended while occupied by employees. 
§ 1910.23(e) .................................... Due diligence on the part of the employer to ensure mobile ladder stands and platforms meet the require-

ments. 
§ 1910.23(e)(1)(vii) .......................... Mobile ladder stands and platforms must not be moved. 
§ 1910.24(a)(8) ................................ Visual inspection of step bolts before each use. 
§ 1910.24(b)(3) ................................ Visual inspection of manhole steps before each use. 
§ 1910.24(b)(2)(i) ............................. Manhole steps are provided with slip-resistant surfaces. 
§ 1910.24(b)(2)(vi) ........................... Manhole steps are designed to prevent the employee’s foot from slipping or sliding off the end of the man-

hole step. 
§ 1910.27(b)(2)(ii) ............................ When rope descent systems are used, employees must be trained in accordance with § 1910.30. Costs for 

this paragraph are therefore included in § 1910.30. 
§ 1910.27(b)(2)(iv) ........................... When rope descent systems are used, employees must use proper rigging, including sound anchorages 

and tiebacks. 
§ 1910.28(a)(2) ................................ Employer must determine that walking-working surfaces have the strength and structural integrity to safely 

support employees. 
§ 1910.28(b)(4) ................................ Installation of guardrails and handrails on dockboards. 
§ 1910.28(b)(10)(iii) ......................... Inspection of ladder safety systems. 
§ 1910.28(b)(10)(v) .......................... Each employee who routinely climbs fixed ladders must satisfy the criteria for qualified climber found in 

§ 1910.29(h). Costs associated with this training are assigned to § 1910.29(h). 
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