
Lessons From

T he United States has had nearly 20 years’ experience
with hazardous waste operations at Resource Con-
servation and Recovery Act (RCRA) and Superfund
sites, Much of this work has involved site characteriza-

tion efforts: attempts to identify the nature of site pollutants and
to map their locations, concentrations, and environmental trans-
port routes. In addition, emergency removals of contaminants
have been carried out at about one-third of all (non-Federal) sites

12 permanent cleanup ac-on the National Priorities List (NPL).
tivities and construction projects that usually involve more com-
plex and lengthy remediation actions are just getting underway
at most sites. Nonetheless, the RCRA-Superfund experience of-
fers important lessons about protecting the health and safety of
workers engaged in environmental remediation—lessons that
are directly applicable to cleanup of the Nuclear Weapons
Complex.

Superfund
and RCRA 2

WORKER PROTECTION ISSUES WITHIN THE
REGULATORY PROCESS

Competition Between Worker Protection
and Other Cleanup Priorities

The environmental laws and regulations that drive the goals
and schedules of most environmental cleanup operations do not
assign worker health and safety a high priority. Superfund and
RCRA regulations and procedures are complicated, and are in-
tended to guide employers through the multitude of technical
uncertainties and necessary assumptions that are inevitably part
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and cleanup, the information and programs need-
ed to ensure the safety and health of cleanup
workers and emergency responders can be over-
shadowed or neglected.

In setting cleanup priorities, site owners, man-
agers, and regulators must contend with a range
of issues and goals, such as the concerns and pri-
orities of local communities, technical obstacles
to meeting target levels of residual contamina-
tion, legally binding agreements on cleanup
schedules or project “milestones,” and cleanup
costs. The importance of worker health and
safety protection may become lost in this welter
of competing issues, especially when the work-
force is unorganized, transient, and inexperi-
enced—as is the case for a large proportion of
cleanup workers6—and when work-related ill-
nesses are not clearly linked to specific work
hazards or appear only years after initial expo-
sure.

The Agency for Toxic Substances and Disease
Registry (ATSDR) is responsible for determining
the potential human health impacts of toxic ma-
terials released into the environment. ATSDR has
broad statutory authority to evaluate the human
health implications of environmental toxicants,
and has occasionally intervened to protect the
health of cleanup workers.7 ATSDR officials are
rarely present during cleanup operations howev-
er, and the Agency’s work focuses mostly on
possible off-site health effects of Superfund and
RCRA pollution.

In some circumstances, efforts to mitigate
risks to off-site populations may increase the
health and safety hazards faced by cleanup work-
ers. For example, at one Superfund site, contrac-
tors proposed construction of a structure to pre-
vent air releases of volatile organic compounds
(VOCs) that were being pumped from contami-
nated groundwater. However, workers operating
within this structure would have been exposed to
VOC levels that were up to half the concentration
believed immediately dangerous to life and
health,8 OSHA and EPA recently agreed to make

investigations of worker protection issues associ-
ated with “enclosures” at hazardous waste sites a
high priority.9

Weak Oversight of Occupational Health
and Safety Rules by Regulators

The Occupational Safety and Health Act holds
all employers responsible for providing workers
with “safe and healthful working conditions.”10

The Occupational Safety and Health Admin-
istration (OSHA) standard for Hazardous Waste
Operations and Emergency Response (HAZ-
WOPER), enacted to protect cleanup worker
health and safety, mandates a structured, but non-
specific, performance-based approach to worker
protection during hazardous waste operations
and emergency response.ll Under this standard,
crucial and complex decisions about how to
identify and mitigate cleanup worker health risks
are left to the judgment of individual employers.

The quality and the comprehensiveness of
health and safety programs implemented under
HAZWOPER at Superfund and RCRA sites are
reported to vary widely.12 13 These inconsisten-
cies stem from several sources, including of in-
formation gaps and uncertainties about necessary
levels of worker protection; differences in the
rigorousness with which different employers
pursue worker safety and health protection;
OSHA’s failure to issue detailed guidance docu-
ments that would help employers to interpret and
apply the broadly worded HAZWOPER regula-
tion; and a weak OSHA enforcement effort.

OSHA and EPA cooperatively developed an
OSHA inspection protocol for incinerators at
Superfund sites.

14 In general, however, OSHA

enforcement of HAZWOPER has been weak.15

OSHA has about 1,000 inspectors (including su-
pervisors and trainers) to enforce health and safe-
ty standards for almost 3.6 million employers

16 Aside from the hand-and 55 million workers.
ful of planned Superfund incinerator inspections,
OSHA has not targeted the more than 4,000
RCRA sites that may require or have undergone
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remediation, or the 1,354 sites on Superfund’s
NPL17 18 as high priorities for OSHA inspec-
tions.

EPA is the Federal agency with the most ex-
pertise in hazardous waste operations. However,
EPA staff are not well prepared to assess or over-
see worker health and safety during cleanup. Few
of EPA’s regional staff or project managers have
occupational health and safety backgrounds.
Currently, EPA maintains that it does not have
the authority to enforce OSHA’s HAZWOPER
requirements .19

EPA has, at times, neglected to consider work-
er risks when selecting cleanup options.20 21

Although EPA officials have acknowledged the
need to weigh worker health risks against the
benefits of particular remediation measures, they
have developed a formal means of doing so only
in the past few months, and the effectiveness of
the proposed changes in EPA’s risk assessment
approach has yet to be tested.22

EPA’s principal goals, which are largely a re-
sponse to public and congressional pressures, are
to reduce the time needed to complete the RCRA
and Superfund processes, and to accomplish
cleanup more cheaply. A recent proposal for a
“new Superfund paradigm” is designed to speed
up site assessments and initiate activities early on
in the cleanup process to reduce “immediate
risks.” 23 It is not clear how this new paradigm
will affect cleanup worker health and safety.
Some contend that these “faster, cheaper” priori-
ties are at odds with worker protection needs,
which might in certain cases dictate a “go-slow”
approach to unusually hazardous situations or
when implementing innovative remedies.24

Neither the assessment of cleanup worker
health and safety risks nor the evaluation of pro-
posed and implemented worker protection pro-
grams has high priority for the regulatory agen-
cies most involved with the implementation of
Superfund and RCRA. The OSHA regulatory of-
ficials who are most knowledgeable about work-
er protection issues generally are not familiar

with environmental cleanup work and are rarely
present during cleanup operations. The EPA reg-
ulators who are most familiar with hazardous
waste work know little about OSH matters and
refuse to enforce OSHA standards. The net result
is that interpretation and implementation of
cleanup worker OSH standards are highly vari-
able and are left, essentially, to the voluntary ef-
forts of employers.25-27

EPA-Labor Health and Safety Task Force
The EPA Office of Solid Waste and Emer-

gency Response (OSWER) has established the
EPA-Labor Health and Safety Task Force, con-
sisting of employees from EPA, OS HA, the
National Institute of Occupational Safety and
Health (NIOSH), the Army Corps of Engineers
(ACE), and representatives of labor unions
whose members frequently conduct cleanup
work. Regular meetings of the Task Force have
provided a collegial, nonbureaucratic setting in
which participants can discuss problems associ-
ated with the interpretation and enforcement of
HAZWOPER from a technical and professional
perspective, 28 outside the policymaking process.

The Task Force is situated in the EPA office
that has line control over remedial action pro-
grams. Task Force members believe this organi-
zational position gives it greater authority and
persuasive powers with contractors and construc-
tion managers than if it were located in a health
and safety oversight unit.

The Task Force has facilitated the clarification
and integration of EPA, OSHA, and ACE poli-
cies, and has been constructive in identifying
some of the more pressing and pervasive worker
protection problems at RCRA and Superfund
sites. One major accomplishment of the group is
the preparation of “fact sheets,” or simplified
guidance documents, on topics that have been
problematic at Superfund sites.29-34 Other ac-
complishments that have been stimulated by
needs identified by the Task Force include a
Memoranda of Understanding between OSHA
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and EPA that provide EPA funding to train
OSHA personnel and develop a protocol for OSH
inspections of hazardous waste incinerator opera-
t ions.35 36

The Task Force represents a multidisciplinary,
interagency, cooperative effort that has proved
extremely useful in developing viable approaches
to worker health and safety protection in the envi-
ronmental cleanup industry. EPA’s OSWER de-
serves credit for initiating and supporting the
Task Force. Yet despite such progress, the Task
Force appears to enjoy only limited support
among EPA and OSHA policymakers. EPA has
not hired any health or safety professionals to re-
place the two industrial hygienists who formerly
staffed OSWER's  Design and Construction
Management Branch. OSHA, too, was initially
reluctant to participate in the incinerator inspec-
tion project.

Some evidence suggests that EPA staff per-
ceive Task Force suggestions and findings as po-
tential impediments to the achievement of other
agency goals, such as the speedy completion of
cleanup.

37-39 There is some justificatiion for such

concern. One issue that the Task Force has raised
repeatedly is the inadequacy of site characteri-
zation data with respect to the identification of
potential safety hazards and worker health
risks. 40-42 provisions that would allow revision of

or additions to the regional site characterization
so as to better support HASPS might delay clean-
up schedules.

The Task Force has also focused attention on
the inadequacy of emergency response plans at
some Superfund sites. Lack of appropriate train-
ing and equipment on the part of municipal fire-
fighters who might be called on to respond to
emergencies during the cleanup operation is of
particular concern.

43-45 Remedying these prob-

lems may be time consuming and costly.
Since EPA is under considerable pressure to

demonstrate rapid progress in moving waste sites
through to closure, delays are of concern to
OSWER staff. However, avoiding delays in fu-

plished by ensuring that worker risks area specif-
ic focus of initial characterization efforts, requir-
ing management to take proper heed of site haz-
ards, and instituting appropriate emergency
response plans. Such actions could improve com-
munity acceptance of cleanup plans and thereby
expedite the remediation process.

Worker Protection Needs and Site
Characterization

Site characterization activities are especially
important to efforts to protect cleanup workers.
Characterization data obtained during the
Remedial Investigation/Feasibility Study (RI/FS)
process in Superfund cleanups and during RCRA
Facility Investigation (RFI) efforts are supposed
to provide information about the presence, loca-
tion, and concentration of hazardous contami-
nants so that appropriate engineering responses
to the pollution can be devised.46

EPA requires that potential remediation alter-
natives at Superfund sites

47 be assessed against

nine criteria that include overall protection of
human health and the short-term effectiveness of
different cleanup technologies-thus implying
the obligation to consider risks to cleanup work-
ers.

48 Practitioners and health professionals con-

sulted by the Office of Technology Assessment
(OTA) maintain, however, that in practice, other
criteria—particularly “implementability” and
cost—weigh more heavily than protection of
cleanup worker health and safety. In practice,
possible threats to cleanup workers are seldom
considered at the outset of site characterization
efforts, and such issues are rarely factored into
decisions about environmental sampling strate-
gies.

49-51 Consequently, RI/FS and RFI data fre-

quently fail to provide the information needed to
determine the nature or seriousness of the health
and safety hazards that cleanup workers might
encounter and do not always translate into useful
information about potential worker exposures,
health risks, or necessary protection levels.52

ture cleanup schedules might best be accom-
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RI/FS and RFI data are the foundation on
which site-specific worker health and safety
plans are formulated. Health and safety plans
(HASPS) are legally mandated documents in-
tended to identify specific hazards workers might
face and provide a blueprint of worker protection
programs and safe work practices to be followed

PPE is needed to prevent worker exposure to
contamination when the nature and extent of toxic
pollutants is uncertain, These workers wear
protective clothing and respirators while drilling
sampling wells.

during cleanup activities. HASPS are a key ele-
ment of OSHA’s HAZWOPER standard, the
major Federal regulation governing the occupa-
tional health and safety of cleanup workers. If
site hazards are not recognized in characteriza-
tion studies, HASPS are likely to be flawed.

The failure of RI/FS and RFI data to provide
sufficient information to support sound and effi-
cient worker protection programs reflects a per-
vasive lack of focus in site characterization stud-
ies.53 54 Decisions about what substances to look
for at contaminated sites, what instruments to
use, how long or often to carry out monitoring,
etc., are very site specific, require considerable
professional judgment, and are not readily pre-
scribed by regulations (see box 2-A).55

OSHA standards for some toxic substances
(e.g., lead, benzene) mandate specific monitoring

methods to ensure accurate determinations of
worker exposure.

56 Most standards do not in-

clude monitoring requirements, however, and in
any case, many of the substances found at waste
sites are not addressed by OSHA regulations.57

Careful consideration of sampling strategies,
measurement methods, and quality assurance
(QA) programs is essential if environmental
monitoring data are to be successfully applied to
worker protection programs, The National
Academy of Sciences, in its recently published
report on monitoring exposure to airborne pollu-
tants, has estimated that 15 to 25 percent of the
total monitoring budget should be expended on
Q A .5 8

Attempts to organize environmental monitor-
ing programs for cleanup workers are constrained
by the technical limitations of available monitor-
ing equipment; real-time instruments suitable for
field use are especially needed. (See box 2-B.)
The logistic complexities of assaying worker ex-
posures under the changeable conditions of many
hazardous waste operations and most emergency
response scenarios are also problematic. Finally,
the costs associated with robust worker monitor-
ing programs can be considerable, and such in-
vestments are not always recognized as high pri-
orities in contract negotiations.59 60

EPA recognizes that environmental sampling
strategies used in Superfund and RCRA cleanup
are often poorly conceptualized, and has empha-
sized the need to link environmental monitoring
data to specific information needs and to involve
risk assessors and other health professionals
early on in data collection strategies.61 EPA has
recently issued interim guidelines for risk assess-
ment at Superfund sites that aim to streamline en-
vironmental sampling and to address directly the
potential worker risks associated with imple-
menting selected cleanup remedies.62 63 This
new approach may prove useful if it truly does di-
rect more attention toward characterizing risks to
cleanup workers. There is some danger, however,
that EPA’s eagerness to make site evaluations
shorter and less expensive could counteract the
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Box 2-A—Environmental Monitoring and Worker Protection at
Hazardous Waste Sites: How Much Is Enough?

The purpose of environmental monitoring at hazadous waste sites is to identify the type and quantity of
omnmental transport pathways,site contaminants, and to map  envvir current boundaries, and probable future

migration patterns of the contamination. The appropriateness and efficiency of the traditional approach to
environmental monitoring at hazardous waste sites have been controversial Some experts are frustrated
with the delays and costs associated with laborious efforts to “study a site to death,” whereas others com-
plain that hasty and possibly ineffective cleanup remedies are being imposed before the nature of the con-

●tamination  is understood.
At many Superfund sites, enormous amounts of data are collected to no purpose because monitoring

programs not integrated with the information requirements of proposed remediation tasks,  risk assess-
ment activities, or worker protection programs. For example, at a Superfund site in EPA Region II,  large
numbers of environmental    samples were collected and analyzed during incineration of lagoon sludge con-
taining polychlorinated   biphenyls   (PCBs) and other toxic  materi als. The results of these analyses were not
routinely reviewed by health and safety professionals, nor were they used to confirm or improve the effec-
tiveness of ongoing occupational safety and health (OSH) procedures.l 2

Decisions about what substances to look for  contaminated         sites, what instruments to use, how long or
often to carry out monitoring, etc., are very site specific, require considerable professional judgment, and
cannot be readily prescribed by regulations. Although the Occupational Safety and Health Administration
(OSHA) standard on Hazardous Waste Operations and Emergency Response (HAZWOPER) requires en-
vironmental monitoring at toxic waste sites, it does not specify that the highest exposures to most hazard-
ous materials be monitored. OSHA standards for some toxic substances (e.g., lead, benzene) mandate spe-
cific monitoring methods to ensure accurate determinations of worker exposure.3 Most standards do not
include monitoring requirements, however, and in any case, many of the substances found at waste sites
are not addressed by OSHA regulations.

1 Joee#l coceli&  CO-CIUU“ , Us. w “ 1~ A&v-=  Heahh md Safety Task rbrce, pemenal co rmnmicatiim to T. O’Toole,
Aug. 19,1992

2 
R. Curtis, Dixector,  Ocmpetieml  S@y md Heal& Admidmmd “in’s HeeIth Respanse  T- U.S. Depamwm of Labor, letter to J. Rocbe,

Residcat hgineer, U.S. Almy ~ of e, Aug. 17,1992.
3 U.S. Caqpw,  Ommd A~ CMce, Occupational Safety and Health: Options for Improving Health and S~ety  in the Wor&place,

GAO/HRD-90-66BR  (Augwt  1990).

benefits of an increased focus on cleanup worker quired. A typical cleanup operation will include
health and safety.

PROBLEMS WITH CONTRACTING
PRACTICES

A multilayered managerial structure encom-
passing a large number and variety of employers
is an important feature of most cleanup opera-
tions. 64 65 Waste sites undergoing cleanup resem-
ble more routine construction sites, with many
tasks proceeding simultaneously and with work-
ers employed by multiple contractors or subcon-
tractors coming and going as their skills are re-

officials of State and Federal regulatory agencies;
managers of contracting firms and subcontrac-
tors; and an array of organized and unorganized
laborers, skilled workers, technicians, scientists,
and engineers.

66 The sprawling, complicated

structure of such a work force generates signifi-
cant management challenges to protecting clean-
up worker safety and health.

Contractual agreements among site owners,
prime contractors, and subcontractors are the
principal mechanisms for establishing the occu-
pational health and safety programs that will be
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Box 2-A—Continued

Unusual or episodic exposures like those that occur during accidents may represent some of the most se-
rious health threats at waste sites, but such exposures would not be noted during routine monitoring. Thus,
inhalational exposures that occur during unusual wind conditions, or dermal exposures that occur when a
drum is pierced accidentally or when personal protective equipment fails, are not easily anticipated or doc-
umented by routine environmental monitoring. Also, monitoring data may reflect only average exposures
when biological effects are determined by peak concentrations. Monitoring that measures ambient condi-
tions may fail to reflect the actual exposure of particular individuals.

Disputes over the accuracy and adequacy of characterization data, and how these data inform interpre-
tations of worker health risks, have caused delays in cleanup schedules at Superfund sites and Resource
Conservation and Recover Act (RCRA) facilities. At a Superfund site in Massachusetts, for example, the
prime contractor was unable to produce characterization data justifying the designated boundaries of sup-
posedly uncontaminated areas. Work was halted for several months while the prime contractor, labor rep-
resentatives, and regional Environmental Protection Agency and OSHA officials attempted to resolve the
controversy. Additional environmental sampling was eventually necessary.4 5 Phase I contract costs in-
creased by $1.3 million as a result of response actions associated with safety and health issues.6 The
regarding the adequacy of site characterization data spilled over into local communities, led citizens to
question the wisdom of the entire cleanup plan, and contributed to additional delays in cleanup schedules.7

At the Nyanza Superfund site in New England, characterization data failed to identify important site
contaminants, and the HASP resulting from this inaccurate picture of site hazards proved inadequate to
protect workers.8Employees working without protective gear, in a supposedly “clean” area of the site, un-
covered drums containing unidentified materials. Six workers became ill; one was hospitalized. At this
same site, it was discovered-after cleanup work had begun-that no methods existed for detecting poten-
tially dangerous levels of methylmercury found on-site.9 Cleanup had to be halted for several months while
monitoring procedures and safe work practices were devised.

4 L Mqhy, ‘*Cn~i~ in ~ F~ ~~i~,” fhlfeR0C12 pIIXX%dhI&S  of ~ ‘kt Protection Agency Design and Construction Issues at
Hazardous Waste Sites Conference, Dallas, TX, May 1-3,1991, EPA 540/8-91fl12,  p. 828.

5P. Gratin, Area Director, U.S. Depmnent of Labor, Occupational Safety and Healt&  letter to J. Merloni,  Jr., President, Massachusetts Laborers’
Dishict  blXIC&  Oct. 13, 1989.

6 J. Cocalis,  Co-Chair, EPA-Labor Health and Safety Task Pmce,  personal cornmuni cation to T. O’Toole, U.S. Congress, Office of Technology
Assessment, Aug. 19, 1992.

7 J. MorQ Co-Chair, EPA-Labor Health and Safety Task Force, personal communi cstion to T. O’Toole,  U.S. Congress, Office of Technology
Assessment, June 23, 1992.

s Ibid.
9 James Merloni,  Jr., Administrator, New 13@and  Laborers’ Training and Trust FUOL letter to Congressman Joseph D. Early, U.S. House of

Repnxentatives, July 13, 1989.

followed during cleanup operations. From the matched to appropriate worker protection strate-
perspective of occupational safety and health,
cleanup contracts must ensure that site HASPS
adequately address site hazards and worker risks,
and that employers are held accountable for
implementing such plans. Contracts must also
be sufficiently flexible to allow individual con-
tractors or subcontractors to negotiate changes in
the original HASPS as work progresses so that
the evolving understanding of site hazards is

gies.
Unless occupational health and safety pro-

grams included in contract bids are critically re-
viewed and the health and safety records of com-
peting bidders are taken into account, companies
offering cheaper, less stringent worker protection
programs may have an unwarranted advantage
over firms whose bids include more rigorous
OSH plans. Contract proposals that incorporate

331-056 0 - 93 - 3 QL 3
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Box 2-B-Environmental Monitoring: Technical Limitations

Environmental monitoring methods can be divided into measurements obtained via direct-reading in-
struments and those obtained by sample collection with laboratory analysis of results. Direct-reading field
instruments provide instantaneous readings, albeit of a somewhat general nature, for some groups of con-
taminants. Laboratory analysis of environmental samples can provide more specific information about the
types and concentrations of contaminants, and is usually required for purposes of legal documentation, but
time (hours, days, weeks, or months) is needed to obtain the results.

Direct-reading monitoring instruments are becoming increasingly available and have several advan-
tages. l Immediate availability of contaminant measures is obviously useful, eliminating both the time and
the costs required for laboratory analyses. Direct-reading instruments are invaluable for certain aspects of
cleanup, such as the early stages of site investigation, or during confined entry procedures when means of
detecting very high levels of contaminants that might pose immediate danger to life or health are required.
Direct-reading equipment is available to detect flammable or explosive atmospheres, oxygen deficiency,
the presence or absence of organic vapors, some contaminants in soil or groundwater, and surface contam-
ination by radionuclides.2

Direct-reading instruments are also useful for identifying changing conditions at a site to alert personnel
that additional caution may be warranted. For example, direct-reading instrumentation can be used to mon-
itor drilling or drum-packing operations. If an area of highly concentrated chemicals is penetrated or a
drum leak occurs, abruptly high direct readings of contaminant concentration could prompt an immediate
reevaluation of the health and safety procedures in effect and possibly prevent worker exposure.

Significant limitations attend the use of most direct reading field instruments, however.3 Low concen-
trations of contaminants are not easily detected by direct-reading equipment, and often only classes of con-
taminants, not specific chemicals, can be identified Some contaminants cannot be detected by such equip-
ment, and most direct-reading instruments are not sensitive enough to detect low levels of contamination
that may be of concern. Most instruments cannot detect airborne concentrations of less than 1 part per mil-
lion. In some cases, subsequent laboratory analysis of samples is necessary to verify results of such direct-
reading instruments, particularly when monitoring results are being used for litigation or regulatory pur-
poses.

Direct-reading instruments require careful calibration and must be operated by skilled personnel who
understand their limitations and idiosyncrasies. The interpretation of values given by direct-reading equip-
ment is not necessarily straightforward4 There is potential interference by other contaminants, and appro-
priate sampling protocols for use of this equipment have not been well established. Direct-reading equip-
ment is essential for many worker protection monitoring programs, but as the National Academy of
Sciences noted, there are major research and development needs in this areas

1 W. Chudyk, “Field Screening of Hazardous Wsste Sitis;’Emirome~l Sciewe &Technology, WA 23, No. 5, 1989, pp. 504-507.
2 Us. ~Pm@iou  Agency, CM&e  of Euxwgency  and Remedial Respmse,  “Estabiisbing Work Zones at Uncontro I.led Hazardous

Waste Sites,” Publication 9285.2-06FS, April 1991.
3 ~&

4 Office of Technology Assessnxmt  Workshop cm DOE Cleanup Workem, op. cit.
5 N~~  Ac~my of ~=$, H~n @osureAssessment  for Airborne Po1l-  ~~ D(!: National kXUk321y  PRX?S),  1991.

vague or boilerplate HASPS may militate against costs of additional investigations into potential
firms that insist on more rigorous or comprehen- site hazards.67

sive occupational health and safety programs or It is important that contract bids and awards be
that wish to include in their contract bids the reviewed by persons who are informed about ac-
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tual site conditions, who recognize the limita-
tions of available characterization data, and who
have sufficient technical background to evaluate
occupational health and safety needs.68 Other-
wise, the programs required to protect cleanup
workers may be negotiated out of contract agree-
ments.

Negotiators who lack professional training in
occupational health and safety, or are unfamiliar
with the great uncertainties about site hazards
and worker risk that pervade hazardous waste
operations, may fail to recognize the need for
prudent, proactive approaches to worker protec-
tion. 69 Some OSH professionals have com-
plained to OTA that the lack of occupational
health and safety expertise among Federal con-
tract negotiators has made it difficult to ensure
adequate levels of worker protection during
cleanup operations.70

EFFECTIVENESS OF CLEANUP WORKER
HEALTH AND SAFETY REGULATIONS

Overview of OSHA’s Hazardous Waste
Operations and Emergency Response
(HAZWOPER) Standard

Congress has recognized that workers engaged
in hazardous waste and emergency response
operations face special health risks .71 T h e
Superfund Amendments and Reauthorization Act
of 198672 required OSHA and EPA to establish
regulations to protect such workers. Accordingly,
EPA and OSHA promulgated identical regula-
tions,73 the so-called HAZWOPER standard, to
protect workers engaged in hazardous waste op-
erations and emergency response.74

Many different laws and regulations, promul-
gated by both Federal and State authorities, can
affect cleanup worker health and safety. How-
ever, HAZWOPER targets workers engaged in
hazardous waste operations and emergency re-
sponse, and is the most comprehensive and spe-
cific regulation governing occupational safety

and health programs or procedures applicable to
environmental cleanup activities.

HAZWOPER is a complex regulation of many
parts (see figure 2-1).75 The standard requires
employers to consider systematically the poten-
tial hazards to cleanup workers at specific waste
sites, and to develop procedures to explicitly
gauge and avoid, or mitigate such hazards. HAZ-
WOPER acknowledges the uncertainty inherent
in hazardous waste operations and mandates sev-
eral strategies for dealing with this uncertainty,

Figure 2-l—Elements of Site-Specific Health and
Safety Plans Required by HAZWOPER

(29 CFR 1910.120(a)-(o))

a.

b.

c.

d.

e.

f.

g.

h.

i.

j.

k.

l.

m.

n.

o.

Scope, application, and definitions

Safety and health program

Site characterization and analysis

Site control

Training

Medical surveillance

Engineering controls, work practices,
and personal protective equipment for
employee protection

Monitoring

Informational programs

Handling drums and containers

Decontamination

Emergency response by employees at
uncontrolled hazardous waste sites

Illumination

Sanitation at temporary workplaces

New technology programs

—

SOURCE: U.S. Environmental Protection Agency, Office of Solid
Waste and Emergency Response, “Hazardous Waste
Operations and Emergency Response,” April 1991.
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including requirements for task-specific hazard
or risk analyses to assess the possible dangers of
particular jobs; ongoing environmental monitor-
ing to evaluate worker exposure during cleanup;
medical surveillance programs for certain cate-
gories of workers; worker health and safety train-
ing to equip individual workers to respond appro-
priately to health threats they might face in the
course of their jobs; and written, “regularly re-
hearsed,” emergency response plans to handle
“anticipated emergencies.”

HAZWOPER LACKS DETAILED GUIDANCE
HAZWOPER is a performance-based stan-

dard. It describes broad goals that the law aims to
achieve, but does not include detailed instruc-
tions on how employers should reach these
goals. 76 The diversity of hazards, setttings, and
work tasks encompassed by environmental clean-
up operations, and the “uncontrolled” nature of
the pollutants at issue, generally preclude the use
of explicitly prescribed engineering and mechan-
ical controls to eliminate site safety and health
hazards or to prevent exposure to such hazards.77-

79 The lack of scientific understanding of the

health impacts of environmental toxicants further
complicates attempts to dictate specific worker
protective measures.

The rigor with which elements of HAZWOP-
ER are implemented varies greatly, in part be-
cause key components of the regulation are
worded vaguely and subject to different interpre-
tations. 80-82 Most Federal regulations are accom-

panied by preambles, guidance documents, and
other materials that describe the history, intent,
and appropriate application of the regulation.
EPA, for example, has issued many guidance
documents pertinent to aspects of Superfund
cleanups. OSHA also typically publishes guid-
ance documents to inform employers and its own
inspectors about how specific regulations should
be applied and to ensure that regulations are en-
forced in a consistent manner.

Hazardous Waste Action Contractors (HWAC),
a major trade association of engineering and sci-

ence firms engaged in hazardous waste manage-
ment, notes that the technological uncertainties
of hazardous waste work incur “enormous busi-
ness risks” and “create many opportunities for
large legal liability exposures.”83 HWAC notes
that regulatory guidance documents provide imp-
ortant clues to interpreting hazardous waste
statutes and regulations-and hence are a crucial
hedge against future liability.

Two years have passed since the final HAZ-
WOPER rule was published, but OSHA has not
yet issued guidance on how critical parts of the
regulation should be interpreted or put into prac-
tice. The lack of specificity of many HAZWOP-
ER provisions, combined with the absence
of comprehensive compliance guidance from
OSHA, has made it difficult for employers and
regulators to apply the standard in particular situ-
ations. Consequently, HAZWOPER has been
variously interpreted by employers and Federal
officials in different OSHA and EPA regions.8485

For example, for some toxic substances,
OSHA standards specify workplace air concen-
trations that constitute “action levels.”86 When
monitoring indicates that action levels have been
attained, OSHA mandates that particular re-
sponses be triggered, such as the initiation of
medical surveillance and the use of personal pro-
tective equipment.

87 88 Many of the contaminants

found at hazardous waste sites are not addressed
by OSHA regulations, however. Employers are
thus left to determine what concentrations of
contaminants in different media should be con-
sidered action levels and what actions should be
triggered. Different employers at the same clean-
up site may use different action levels.89

Some of the variability in implementing HAZ-
WOPER is due to “information vacuums”-a
virtual absence of toxicological data, exposure
monitoring technology, or both. For example,
there is no toxicological information regarding
the cancer-causing potential of 75 to 85 percent
of all chemicals in commercial use.90 The data
base on noncancer health effects due to exposure
to environmental toxicants (e.g., neurological,
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immunological, or reproductive effects) is se-
verely limited in nearly all cases.91-93

The lack of clear regulatory guidance has
caused the HAZWOPER standard to be imple-
mented in ways that are inconsistent, inefficient,

94 There is a needand in some cases ineffective.
to establish uniform, validated methods for calc-
ulating probable worker exposure from given
levels of pollutants in certain media. There is also
a need for regulatory guidance on how to assign
action levels for some common site contaminants
and what worker protection measures should be
triggered when action levels are reached.

EMPLOYER RESPONSIBILITY UNDER HAZWOPER

Although all employers are responsible for
providing “safe and healthful working condi-
tions,” 95 employer responsibility for the health
and safety of cleanup workers is especially bur-
densome because of the unpredictable and vari-
able nature of cleanup work, the performance-
based structure of HAZWOPER, and the lack of
interpretive guidance from OSHA, Under HAZ-
WOPER, employers must determine whether a
particular job is hazardous, assess the degree of
risk involved, and design the appropriate protec-
tion strategies to be followed. These decisions are
usually made under conditions of great uncer-
tainty and with little-or contradictory-scientif-
ic evidence in support of a given course of action.

Under HAZWOPER:

●

●

●

employers assess the adequacy of environ-
mental characterization data for identifying
site hazards;
employers interpret these data and deter-
mine whether and which potential risks are
important;
employers decide how risks to worker will
be mitigated, what level of protective gear is
needed, and what levels of worker exposure
to potentially hazardous-and sometimes
unregulated-materials are acceptable;

Workers moving drums of hazardous waste.

●

●

employers determine what doctors are com-
petent to design and manage medical sur-
veillance programs; and
employers are the final arbiters of whether
and how to alter worker protection strategies
based on the results of medical surveillance
or environmental monitoring.

EPA has made it clear that prime contractors
will be held responsible for inadequate health
and safety plans submitted by subcontractors.96

The U.S. Court of Appeals for the Eleventh Cir-
cuit ruled recently that the U.S. Army Corps of
Engineers is responsible for failing to enforce its
own health and safety plan, and is liable for a
subcontractor’s failure to follow ACE safety pro-
cedures. 97

OSHA has indicated that employers are re-
sponsible for conducting site characterization
studies that accurately portray potential worker
hazards. In a number of instances, OSHA has is-
sued citations to both prime contractors and sub-
contractors for failure to identify site hazards,98-

100 Employers have challenged such citations ‘n

the grounds that the lack of comprehensive com-
pliance guidance for HAZWOPER makes it im-
possible to know whether characterization data
accurately portray site hazards, what level of de-
tail must be included in site health and safety
plans, or what specific occupational safety and
health strategies should be implemented to pro-
tect workers against uncertain risks.101 102
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These objections are undercut by HAZWOP-
ER’s clear directive that in the event worker risks
or exposures are unknown or unquantified, work-

103 It is not practice-ers should be fully protected.
ble, however, to outfit workers in full protective
gear whenever indeterminate exposures to uncer-
tain risks are encountered or anticipated: such
uncertainties are simply too pervasive in cleanup
work. Regulatory guidance providing rational,
consistent approaches to some of the major, com-
mon questions regarding interpretation and im-
plementation of HAZWOPER could aid employ-
ers and simplify OSHA’s enforcement efforts.

Problems With Specific
HAZWOPER Elements

Most OSHA health standards mandate the use
of specific engineering and mechanical controls
designed to limit worker exposure to potentially
dangerous materials.

104 The diversity of hazards,

settings, and work tasks encompassed by envi-
ronmental cleanup operations—and the “uncon-
trolled” nature of the environmental contami-
nants at issue—render this approach impractical
for many hazardous waste operations, however.
Instead, HAZWOPER provides a framework for
anticipating and responding to potential health
and safety risks encountered during environmen-
tal restoration activities, and specifies a number
of elements that must be included in cleanup
worker protection strategies.

Some of the most critical elements of the
HAZWOPER approach are subject to disparate
interpretations.

105 The performance-based lan-

guage of the standard has allowed employers to
implement aspects of HAZWOPER in widely
differing ways, and the validity and appropriate-
ness of these various approaches have been hotly
disputed.

106 The design and enforcement of site-

specific health and safety plans, the designation
of work zones, and the development of medical
surveillance programs have proved especially
contentious and are discussed below.

HEALTH AND SAFETY PLANS

HAZWOPER requires that a detailed health
and safety plan be in place before any characteri-
zation or cleanup work begins. The site-specific
HASP is intended to establish comprehensive
health and safety principles and practices to be
followed by all employees working on-site dur-
ing normal operations or during emergencies.
The HASP is the essential starting point of an ad-
equate occupational health and safety program at
cleanup sites.

According to HAZWOPER, the HASP must
identify all the safety and health hazards that a
site is believed to harbor. An understanding of
site hazards must then be linked to planned work
tasks. Potential worker health and safety threats
associated with particular jobs must be anticipat-
ed via hazard analyses, risk assessments, or other
disciplined methods of scrutiny. Strategies for
worker protection must be devised, such as the
use of environmental and worker monitoring,
medical surveillance, emergency response plans,
worker health and safety training and the use of
personal protective gear. The organizational
structure of the cleanup operation must be de-
scribed and provisions made for the protection of
off-site populations during cleanup activities. A
written HASP must be in place before any
characterization or mediation work begins, and it
must be updated annually or whenever additional
information about the site is acquired and work
plans change.

Experience at Superfund sites and RCRA fa-
cilities has revealed a number of problems as-
sociated with HAZWOPER-mandated HASPS.
HASPS formulated on the basis of erroneous or
incomplete information about site conditions or
cleanup plans may promote inappropriate health
and safety practices. As noted earlier, characteri-
zation data available when HASPS are written
may fail to identify significant site hazards.
Important potential worker risks may therefore
be missed or inaccurately assessed. Alternatively,
if insufficient information is available about a po-



tential exposure hazard, the HASP may recom-
mend an unnecessarily stringent approach to
worker protection. Fully encapsulated clothing
and respirators decrease a worker’s ability to
communicate and impose risks of heat stress, re-
duced peripheral vision, and physical clumsiness
on workers. These may be important factors in
hot climates or in situations where agility or the
ability to make a rapid exit is necessary.

Experience at cleanup sites indicates that in
some cases the written provisions of the HASP,
although adequate, are not enforced by either the
prime contractor or regulators, and do not reflect
actual site conditions or work practices.107 108

This was reportedly the case at two Superfund
sites in New Bedford, Massachusetts, where
mandated emergency response plans exist only
on paper. At the New Bedford Harbor site, where
plans call for polychlorinated biphenyl (PCB)
contaminated sediment to be dredged from the
harbor and incinerated, the water supply avail-
able in the event of a fire is only 25 percent of
that called for in the written HASP.109 110 The
New Bedford Fire Chief has publicly stated that
his department lacks the training and equipment
needed to respond to emergencies at either of the
two local Superfund sites, and has prohibited
members of his department from entering either
of these sites.111 112

Another problem with many HASPS is the ten-
dency to concentrate on potential worker health
threats (e.g., long-term cancer risks) while pay-
ing little attention to more immediate site safety
risks. 113 problems encountered at hazardous

waste incinerators illustrate the seriousness of
safety risks and the need for detailed analyses of
potential hazards and ongoing vigilance in evalu-
ating risks and altering worker protection strate-
gies as cleanup proceeds and site operations
change.

At one site, while soils contaminated  w i t h  e x -
plosives were being incinerated, an explosion re-
sulted in more than $200,000 in property damage
and more than $1 million in costs for research,
incinerator redesign, and lost production. One
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employee received first- and second-degree burns
over 40 percent of his body. The ACE investiga-
tion team that reviewed the incident noted that fa-
talities would have been a near certainty if other

114 This accidentworkers had been in the area,
occurred after more than 12,000 tons of contamin-
ated soil had been incinerated successfully.
Changes in the composition of the soil being
treated significantly affected the behavior of the
incinerator and eventually led to the massive
overpressure that resulted in explosion. Smaller
explosions had occurred prior to the accident,
causing temporary and automatic shutdown of
the plant, but they were not fully investigated or
allowed to interrupt production.115

Another incinerator accident resulted in the
hospitalization of three workers. Once again, fail-
ure to persistently scrutinize potential worker
risks resulted in injuries. In this case, slag and
soil deposits were known to collect in the inciner-
ator quench tank during burns of contaminated
soil, and workers had to remove this material
manually between burns. On at least two occa-
sions, workers refused to enter the tank for fear of
being hit by falling pieces of hot slag, but man-
agers failed to inspect the burner chamber for
slag buildup to determin e the danger to workers
operating in the tank below. On the day of the ac-
cident, two workers were inside the quench tank,
shoveling slag onto the tank portal, when approx-
imately 3 cubic yards of slag/soil fell from the
burner. These workers received second- and
third-degree burns over 30 percent and 75 percent
of their bodies. Five other workers who had
joined in the rescue effort were taken to the hos-
pital for evaluation of lung irritation from breath-
ing the fine dust particles released when the slag
fell. One of these workers was hospitalized with
pulmonary edema.116

WORK ZONES

OSHA has determined that wastes sites may
be divided into zones, according to the “poten-
tial” for worker exposure to hazardous materials
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Figure 2-2—illustration of Typical Work Zones at Hazardous Waste Sites
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(see figure 2-2). Exclusion or “hot” zones should
include all areas where workers are “potentially”
exposed to contaminants in excess of OSHA’s
published Permissible Exposure Limits (PELs).
Access to such areas should be restricted to those
who have received certain levels of health and
safety training and who are equipped with appro-
priate personal protective gear. Decontamina-
tion procedures must be followed when people
or items of equipment leave such exclusion
zones. 117 118

.
On the periphery of hot zones are contaminat-

ion reduction zones (CRZS), where decontami-
nation procedures take place. Beyond the CRZs
are support zones, which should be free from

contamination or exposure hazards. According to
HAZWOPER, workers in the support zone need
no special protective equipment or training be-

SOURCE: U S. Environmental Protection Agency, Office of Solid Waste and Emergency Response, “Establishing Work Zones at Uncontrolled

yond instruction in the proper evacuation proce-
dures in case of emergency.l19

Limiting the hot zone confers logistic and eco-
nomic advantages because outside this zone, ap-
plicable HAZWOPER training provisions are
less rigorous, decontaminatiion p rocedures  need
not be followed, workers do not have to use spe-
cial protective gear, and work can generally pro-
ceed in a less rigid and more rapid fashion. Yet
OSHA offers little guidance on how employers
should determine if workers are “potentially ex-
posed” to hazardous materials, other than to note
that such exposures include “accidental or possi-
ble exposure.”

120 121 OSHA   provides no sugges-

tions about what to do if a site contains contamin-
ants that are not regulated or have no “published
levels,’’ 122 nor does it suggest how employers
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Decontamination procedures must be carried out
when workers leave “hot zones” for uncontaminated
or “clean” areas of the site.

should gauge risks to workers exposed to mixt-
ures of hazardous materials (see box 2-C).

OSHA’s published PELS refer to allowable air
levels, but many environmental contaminants en-
countered at waste sites are found in soil, sedi-
ment, vegetation, and water, There is no scientific
consensus about, or validation of, what methods
should be used to convert the amount of a toxic
substance that is legally permissible in ambient
air into the allowable concentration of that sub-
stance in soil or other media. Determining the de-
gree of hazard or risk associated with a particular
worker exposure, and the level of worker protec-
tion required, depends on a number of assumpt-
ions and estimates. In the absence of validated or
government-sanctioned methods for estimating

exposures and risks, different employers make
use of different assumptions, which result in dif-
fering estimates of allowable exposure levels.123

MEDICAL SURVEILLANCE

Medical surveillance in the workplace refers
to the periodic and systematic collection and
analysis of data about workers’ health and work-
place conditions, with the aim of detecting “ill-
nesses or health trends that indicate a possible ad-
verse effect of workplace exposures” before
serious disease has become evident or the worker
would normally seek medical advice,124

In addition to indicating the effectiveness of
worker protection from hazards and providing
early recognition of work-related health effects,
medical surveillance programs may also:

●

●

contribute valuable information to studies of
long-term health impacts of occupational
exposures among groups of workers, and
allow evaluation of an individual worker’s
“fitness” to carry out particular job tasks or
to cope with physical stresses such as wear-
ing respirators or encapsulated clothing. 125

The information collected in medical surveil-
lance programs may take the form of question-
naires, physical exams, medical tests such as
x rays or blood analyses, or environmental moni-
toring and industrial hygiene data. To be useful,
such information must be gathered and analyzed
in a systematic way: there must be some coherent
rationale directing the types of data that are col-
lected and the questions that are analyzed. The
most important purpose of medical surveillance
activities is the translation of analytic results into
actions that forestall or reduce further exposure
to materials shown to be hazardous.

When surveillance data are analyzed over pop-
ulations or whole groups of workers, it is possi-
ble to practice “primary prevention.” In such
cases, medical surveillance reveals that some ex-
posure or situation is causing adverse health ef-
fects or abnormalities that might lead to future
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Box 2-C-Cleanup Workers and Allowable Limits of Exposure
to Environmental Toxicants

Among the most difficult issues surrounding protection of cleanup worker safety and health is the ques-
tion of what “levels of exposure” to particular toxic substances are reasonable and legal. Many toxic sub-
stances encountered at hazardous waste sites are not covered by existing regulations. The 620 substances
for which the Occupational Safety and Health Administration (OSHA) has published Permissible Exposure
Limits (PELs) were chosen for their relevance to general industry and exclude many of the substances
found at Superfund and Resource Conservation and Recovery Act (RCRA) sites. The Environmental
Protection Agency (EPA) publishes allowable exposure limits for some materials, but many of EPA’s reg-
ulations are media specific. It is not clear that standards designed to regulate allowable concentrations of
toxic substances in groundwater can or should be translated into occupational limits for a particular toxic
contaminant in soils, for example. Mixtures of hazardous contaminants have not been satisfactorily ad-
dressed by any regulatory agency.

The scientific basis for setting particular exposure limits is often scanty. Approximately 60,000 chemic-
als are used commercially; human data are available on the cancer-causing potential of about 60 sub-
stances. Animal and in vitro studies of carcinogenicity have been conducted on a somewhat larger number
of substances, but no information whatsoever is available on the cancer-causing potential of 75 to 85 per-
cent of all chemicals in commercial use today.l Even less is known about the nonacute, noncarcinogenic
effects of chemical exposure. Scientists have become increasingly attentive to noncancer biological end
points, such as the impact of environmental toxicants on the neurological, immunological, and reproduc-
tive systems.

Most worker exposure standards focus on ambient air contaminants, and almost all regulatory standards
and recommended exposure levels (PELs, Threshold Limit Values, etc.) are based on air monitoring mea-
surements. This historical focus on airborne contaminants in occupational settings does not accurately
capture many potentially toxic exposures encountered during hazardous waste operations, such as the in-
gestion of contaminated soil or skin absorption of toxins. It is often unclear how to translate measurements
of contaminants in ambient air into dosages received by individual workers via ingestion or absorption
through the skin.

Furthermore, many OSHA standards are outdated, and the scientific basis for many PELs has been chal-
lenged.2 34 The U.S. Court of Appeals for the Eleventh Circuit recently vacated more than 400 OSHA
PELs established in 1989, thereby in effect making the worker exposure limits established in 1971 the law
of the land.5

The difficulty of accurately measuring cleanup worker exposure to toxic materials is increased by the
variety of particular cleanup tasks and associated worker exposures, which may differ from one day to the
next. Episodic worker exposures to hazardous materials, such as releases that occur during accidents, are
especially difficult to monitor. The transiency of much of the hazardous waste work force makes it difficult

—
1 U.S. Congress, Office of Technology Assessmmt,  Complex Cleanup-the Environmental Legacy of Nucltzr Weapons Production (Washington

DC: U.S. Govermrmt Printhg  Office, February 1991).
2 S. Roach and S. Rsppaport,  “But ‘Iky Are Not Tbrmholds:  A Critical Analysis of the Docunmmtation  of Threshold Limit Values,” American

Journal of Industrial Medicine, vol. 17, pp. 727-753, 1990.
3 B. Castlernan and G. Ziem “Corporate Influences on Threshold Limit Values,” American Journal of industrial Medicine, vol. 13, pp. 531-554,

1988.
4 Me pit~er, ‘+s~&d SW@; A pO~tiC~ Mss,’’American Jownal  afIndustrkd  Medicine, VOI.  17,  No. 2, pp.  255-Z9,  IW.
5 Occupational Safety and Health Reporter, “Labor Department Asks Eleventh Circuit To Reconsider Core on OSHA  Exposure Limits”

(Washington, DC: ‘he Bureau of National Affairs, Inc.) %pt, 9,1992, pp. 515-516.
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Box 2-C-Continued

to determine workers’ past exposures or to ascertain an individual’s cumulative exposure burdens. There
are no regulations requiring that a worker’s cumulative exposure be tracked over time. In some situations,
peak levels of exposure bear most heavily on health outcomes; interpretation of monitoring data that record
only average exposures may therefore be problematic.

In the absence of occupational standards, the allowable exposure levels for hazardous waste workers are
unclear. Some argue that EPA standards, developed to protect community health and based on lifetime
risks (24-hour exposures for 70 years) and a consideration of sensitive individuals such as the elderly and
young children, should be applied. Others believe this approach is overly conservative.

Many legal exposure standards in fact represent compromises between health considerations and other
concerns such as cost, feasibility, and the potential benefits of a chemical.6 7 In many cases, there is no
pragmatic alternative to such compromises. Different  stakeholders  have competing interests in the estab-
lishment of exposure standards, and regulators must act on the basis of the limited toxicologic information
available. It is important to keep in mind, however, that legal standards and recommended exposure guide-
lines are not always well validated by scientific evidence.

Appropriately designed medical surveillance programs might, over time, eliminate much of the uncer-
tainty about what level of worker protection is needed in different exposure situations, but medical surveil-
lance of cleanup workers is itself hampered by limited science, vague regulations, potentially high costs,
and poor oversight by managers.

What is certain is that controversies over the adequacy of worker monitoring, and wide variations in the
costs and efficacy of such programs, will continue to occur.

6 IWChael Pi[cher, “Stan&rd Setting: A Political Process, ’’American Journal of Industrial Medicine, vol. 17, No. 2, 1990, p. 255.
7 National Research Council, Risk Assessment in rhe Federal Government: Managing the Process (Washington, DC: National Academy Press 1983)

pp. 44-47.

health problems in some portion of the work Medical surveillance is especially important in
force. This recognition provides the impetus to
alter work conditions so that additional exposures
are reduced or eliminated. The ability to use
medical surveillance data in support of primary
preventive strategies depends on how the data are
organized and assessed, the way results are com-
municated to workers and decision makers, and
the manner in which managers respond to the re-—
Suits. 126-128

The identification of health problems in partic-
ular individuals-with prompt intervention in the
form of removal from harmful work situations
and medical treatment if necessary-is called
“secondary prevention.” With secondary preven-
tion, the individual has experienced a harmful ex-
posure and some adverse biological effect has al-
ready occurred.

hazardous waste work. 129 Traditional industries

rely on industrial hygiene monitoring to detect
worker exposure to dangerous substances. This
information guides the use of appropriate engi-
neering controls, personal protective equipment,
safe work practices, etc. At hazardous waste
sites, however, the usefulness of environmental
monitoring to detect worker exposures is limited
(see box 2-B). The failure to identify or accurate-
ly map site contaminants; the episodic nature of
many worker exposures, especially during acci-
dental releases of toxic materials and other emer-
gencies; and the lack of reliable, real-time field
instruments to detect contaminants in all media
mean that, in many situations, medical surveil-
lance is the only way to recognize worker expo-
sure to toxic substances.l 30
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In addition, many of the engineering controls
and work practices used in traditional industrial
settings to prevent worker exposure to hazardous
substances are impractical at hazardous waste
sites, Instead, less reliable methods of worker
protection must be used, such as personal protec-
tive equipment (PPE) or work practice tech-
niques (e. g., exclusion of untrained workers
without appropriate PPE from contaminated

131 Finally, given the many sci-areas of the site).
entific uncertainties about the biological conse-
quences of exposure to environmental toxicants,
prudence demands that the health status of clean-
up workers be reviewed periodically to ensure
that adverse exposures and health effects are not
occurring.

The medical surveillance provisions of HAZ-
WOPER are a tacit admission of the difficulty of
reliably protecting cleanup workers from poten-
tially hazardous exposure. The HAZWOPER
standard does not mandate medical surveillance
for all workers at hazardous waste sites, however.
Only those employees “who are or may be ex-
posed” at or above OSHA’s PELs for 30 or more
days a year, who wear a respirator for 30 or more
days a year, who become sick due to over-
exposure during a release incident, and who are
members of emergency response teams must be

132 Under HAZ-offered medical surveillance.
WOPER, workers who do not meet OSHA’s “30-
day trigger” are not eligible for periodic medical
surveillance evaluations and are not required to
undergo medical assessment at the termination of
employment.

Determining which workers “may be” ex-
posed to high levels of toxic materials is as prob-
lematic in designating eligibility for medical sur-
veillance coverage as it is in delineating the
boundaries of work zones. Some consider the 30-
day trigger an invitation to hire short-term work-
ers to perform the dirtiest and most dangerous
jobs, without burdening employers with the costs
of providing medical supervision or adequate
training for these workers.133 134 On the other
hand, representatives from some national envi-

ronmental firms told OTA that they believe fail-
ure to include all employees working on a haz-
ardous waste site in surveillance programs
amounts to negligence and is an invitation to
litigation in the event of worker injury or ill-
ness. 135136

.
In any case, there is no scientific basis for

HAZWOPER’S 30-day demarcation for medical
surveillance coverage. 137 Guidelines for medical

surveillance programs covering EPA employees
acknowledge that brief, high-dose exposure to
toxic materials may carry as much, and some-
times greater, risk than longer but lower dose ex-
posures. Likewise, some exposures, work tasks,
and work conditions may be more hazardous
than others.138 HAZWOPER does not link man-
dated medical surveillance to such considera-
tions, however.

The OSHA standard includes requirements
pertaining to what written information about
medical surveillance results must be given to in-
dividual workers and to employers, as well as
employer record-keeping requirements. The
medical surveillance provisions do not stipulate
that physicians in charge of medical surveillance
programs be trained or have experience in occu-
pational or environmental medicine; doctors need
only be “licensed physicians” according to HAZ-
WOPER, The standard also fails to specify the
content of medical exams or testing programs
(see box 2-D). HAZWOPER does not require
that information gathered for medical surveil-
lance purposes be analyzed by qualified health
professionals or that the results be reported to
health authorities, even if adverse health impacts
are detected or conventional protection programs
are discovered to be inadequate.

The absence of any requirement to report the
results of medical surveillance of cleanup work-
ers to health authorities is a serious shortcoming
of HAZWOPER. Indeed, there is no requirement
to analyze collected data: employers may comply
with the law even if surveillance results are never
reviewed. The absence of a reporting requirement
increases the difficulty of developing truly worth-
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Box 2-D—Design of Medical Surveillance Programs for Cleanup Workers

The National Institute of Occupational Safety and Health defines medical or health surveillance as “the
periodic medicophysiological examinations of exposed workers with the objective of protecting health and
preventing disease.”l Surveillance tests may detect evidence of exposure to a potentially harmful sub-
stance-so that appropriate action can be taken to prevent additional exposure; or a test may signal a bio-
logical efffect of toxic exposure-hopefully an effect that occurs early in the course of illness, when re-
moval from additional toxic insults or the initiation of appropriate medical treatment can forestall the
development of serious disease.

Even in traditional industries there is little agreement about what constitutes appropriate medical sur-
veillance for a broad range of exposures and work processes. Anecdotal reports suggest that surveillance
involving general industrial workers may at times be excessively elaborate and expensive, that large
amounts of data may be gathered to little purpose, or that collected data may be inappropriately reviewed
and analyzed. On the other hand, the hazardous waste industry is relatively new; no prospective studies of
hazardous waste workers have been done; and the long-term health risks to these workers remain largely
uninvestigated.

There is no consensus on what particular medical exams or diagnostic tests should be included in a med-
ical surveillance program for hazardous waste workers. One study of more than 400 such workers found
that laboratory tests typically used in medical settings were incapable of distinguishing “exposed” (i.e.,
employees whose job titles and descriptions placed them at potential risk of coming in contact with haz-
ardous chemicals) from “unexposed” employees.2

The number and usefulness of tests that aim to detect the effects of toxic exposure are seriously limited
by a lack of information about the biological consequences of exposure to particular chemicals. Many di-
agnostic medical tests, designed to evaluate people who are already ill, are too insensitive to serve as indi-
cators of the early abnormalities one would like to detect in surveillance programs. Other tests are non-
specific and prone to register an “abnormal” reading even when actual diseases or the effects one is
attempting to measure do not exist. When administered to large populations of healthy individuals, a test
inability to distinguish the truly abnormal from apparently abnormal (i.e., its tendency to produce “false-
positive” readings) can result in a large number of abnormal readings. Such results may then be repeated to
check their accuracy or may lead to more elaborate medical testing, which can cause significant anxiety
and expense.

‘ S. Hemberg, ‘The Validation of Biological Monitoring: An Introduction,” Occupational and Em,ironmental  Chemical Hazarok,  V. Foa et al., eds.

(New York  NY: JOlIII  Wiley& Sons, 1987).
2 E. Favata and M. Goehfeld,  “Medical Surveillance of Hazardous Waste Workers: Ability of Laboratory Tests to Disc riminate Exposure,”

American Journal of Industrial Medicine, vol. 15, 1989, pp. 255-265.

(contmutd on nexl page)

while programs because data from different sur- Finally, because the precise hazards and nature
veillance programs may be variously analyzed or
interpreted, cannot easily be pooled, and are un-
available to researchers seeking to identify trends
or reliable indicators of exposure or health ef-
fects. Small companies may be unable to design
medical surveillance programs with enough sta-
tistical power to detect important adverse worker
health impacts.

of possible worker health impacts associated
with hazardous waste operations are poorly
understood, it is important to use medical sur-
veillance results to take advantage of every op-
portunity to practice primary prevention. Unless
medical surveillance data are translated into im-
proved work site health and safety practices,
“screening and monitoring . . . become sound and
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Box 2-D-Continued

Thousands of possible medical tests could be included in a medical surveillance program for hazardous
waste workers; it is important that such tests be chosen judiciously. If the medical surveillance program is
not designed to include appropriate tests of exposure to or effects of the toxic materials present at a work
site, then reliance on seemingly “normal” medical surveillance results could induce a false sense of securi-
ty. On the other hand, pursuit of a large “grab bag” of test components is also unwise. Meaningful analyses
of large amounts of data may be impractical, and a larger number of tests increases the likelihood of false-
positive results.

Medical surveillance programs should not be limited to periodic monitoring of the health of individual
workers without reference to previous findings. They should include analyses of changes in individual
workers over time, as well as cross-sectional “snapshot” analyses of group data. Although a slight decre-
ment in lung function in a single individual might not be cause for concern, progressive loss of function in
a single person or a similar loss of lung function among a group of workers who share job tasks or expo-
sures should, at the least, prompt a work site evaluation and a search for the cause of such findings.

Determining the components of a medical surveillance program is a matter of clinical judgment. It is not
possible to compile a cookbook of recipes to dictate the ingredients of medical surveillance programs that
are appropriate for all cleanup sites. As much as possible, medical surveillance programs should be de-
signed on a site-specific basis. Although the Occupational Safety and Health Administration’s Hazardous
Waste Operations and Emergency Response standard requires only that medical surveillance for hazardous
waste workers be conducted by “licensed physicians,” effective and efficient   programs must be designed
by health professionals who have knowledge of the toxic substances a site is suspected or known to harbor,
who understand what medical tests can effectively detect such exposures or their effects, and who recog-
nize the capabilities and limitations of the tests selected.

fury, preventing nothing.’’ 139 HAZWOPER, how- materials may be the frost warning that contami-
ever, contains no requirement that managers take
medical surveillance results into account when
reviewing the adequacy of existing health and
safety practices or planning new approaches.

Problems With Health and Safety
Training Under HAZWOPER

Cleanup workers’ health and safety depends to
a great degree on the use of personal protective
equipment and on workers’ abilities to recognize
and respond appropriately to unanticipated haz-
ards. The safety of local communities also de-
pends on cleanup workers’ performance and
judgment, because improper management of
contaminants could lead to off-site dispersion of
hazardous materials.

140 The uncertainties of site
characterization and the continuously changing
nature of sites undergoing cleanup mean that
worker recognition of the presence of hazardous

nation exists in a particular area or that a release
of toxic materials has occurred.

The Superfund Amendments and Reauthor-
ization Act (SARA) specifically requires that
hazardous waste workers, managers, supervisors,
and emergency response personnel receive health
and safety training, and directs OSHA to issue
regulations specifying training standards and cer-
tification requirements.141 The HAZWOPER
standard sets forth the general “elements” that
should be covered in training courses for cleanup
workers and specifies the number of training
hours required for different categories of work-
ers.

OSHA has also proposed the Hazardous Waste
Operations Training Accreditation Standard,142

which stipulates course content, training hours,
accreditation review processes, and other issues
in greater detail. The proposed regulation is cur-



Chapter 2–Lessons From Superfund and RCRA 39

rently under review; it is expected to be finalized
in early 1993.

HAZWOPER stipulates that hazardous waste
workers must receive health and safety training
that meets certain minimum requirements before
engaging in operations that could expose them to
toxic materials or to safety or health hazards.
Initial or “generic” training must include certain
topics, such as the basic principles of hazard
identification, the use of PPE, and review of the
site HASP and of medical surveillance programs.
Additional training is to be furnished to workers
exposed to “unique or special hazards .“ 143

Programs must include both classroom instruc-
tion and supervised, site-specific field training.

HAZWOPER also specifies the minimum
number of training hours that workers must log.
The amount of training required is supposedly
keyed to a worker’s potential for being exposed
to hazardous materials above permissible expo-
sure  limits:

• “General site workers (such as equipment
operators, general laborers and supervisory
personnel)” must receive a minimum of 40
hours of off-site instruction and at least 3
days of supervised field experience.

● On-site managers and supervisors “directly
responsible for or who supervise” cleanup
workers must receive an additional 8 hours
of specialized training.

• In addition, general site workers and super-
visors must receive at least 8 hours of “re-
fresher training” annually.

• “Occasional” workers who are on-site for
only “a specific, limited task . . . and who are
unlikely to be exposed over permissible ex-
posure limits and published exposure limits”
must undergo a minimum of 24 hours of off-
site instruction and at least 1 day of super-
vised field training.

• Another category of workers, who are regu-
larly on-site but work in areas that have been
monitored and “fully characterized indicat-
ing that exposures are under permissible ex-

posure limits where respirators are not nec-
essary, and the characterization indicates
that there are no health hazards or the possi-
bility of an emergency developing” must
also receive 24 hours of off-site instruction
and one day of field experience.144

Because OSHA fails to specify any criteria for
distinguishing between general site workers and
those occasional workers who are “unlikely” to
be exposed to hazardous materials above pub-
lished PELs, the responsibility for determining
which workers receive the more extensive train-
ing is placed on employers. In practice, some
complain that there is a trend to “train to the low-
est minimum level, which is 24 hours .’’145-147

The OSHA training categories have been criti-
cized for the same reasons that the designation of
work zone boundaries and worker eligibility for
medical surveillance has provoked criticism:
there is no scientific basis for determining an in-
dividual worker’s “potential for exposure” to
hazardous materials during cleanup work. A
1990 workshop held by the National Institute of
Environmental Health Sciences was unable to de-
termine what criteria could be used to distinguish
between general site workers and “occasional”
workers or to determine the applicability of the
24-hour training for “occasional workers.’’148

Another contentious aspect of HAZWOPER’s
proposed training rule is the grandfather clause
that allows some workers to be exempted from
the initial, generic training requirements.149

Employers who can “document or certify” that a
worker’s experience or past training has resulted
in training “equivalent to” that required by HAZ-
WOPER are not required to provide initial train-
ing. OSHA does not specify what type or amount
of past experience qualifies a worker for “equiva-
lent training.” Thus, the employer determines
which workers are in need of instruction in an ac-
credited program. Critics contend that this provi-
sion violates SARA’s intent that cleanup workers
receive appropriate training in accredited pro-
grams .150 151
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Some union representatives with extensive ex-
perience in hazardous waste operations and envi-
ronmental remediation claim that even 40 hours
of instruction—the maximum required under
OSHA’s proposed accreditation standard-is in-
sufficient to teach individuals the rudiments nec-
essary to perform cleanup work safely. Several
unions have created cleanup worker training pro-
grams that are more rigorous than HAZWOPER
requires, and some have developed 80-hour
“generic” courses.

152 153 The  In te rna t iona l

Association of Firefighters (IAFF) argues that
firefighters and emergency responders need far
more extensive and rigorous training than either
HAZWOPER or the proposed accreditation stan-
dard mandates.154

In the absence of a current regulatory standard
governing the content and quality of the training
curricula for hazardous waste workers, many dif-
ferent programs have emerged to meet the HAZ-
WOPER requirements that cleanup workers ob-
tain certain minimum hours of health and safety
training. Both the content and the quality of ex-
isting courses appear to vary widely.155 Some
courses are reportedly entirely didactic and in-
volve no hands-on training in the use of PPE,
etc.156 Because HAZWOPER includes no specif-
ic requirements for course content or format, em-
ployers accept as “trained” any worker who can
provide certification that he or she has received
the requisite number of hours of instruction.157

The target audience should be a factor in di-
recting the focus and the content of training pro-
grams. Some labor unions have developed train-
ing courses that assume students will be skilled
crafts people who have a basic knowledge of
trade-specific safe work practices. EPA offers
courses geared primarily to Federal Superfund
site managers and to State and local government
officials. 158 Some vendors of health and safety
programs, however, do not differentiate among
the needs of different groups, and train laborers,
skilled crafts people, and scientists with ad-
vanced degrees in the same classes, using the
same materials.159 160

OSHA’s proposed accreditation standard
would not impose specific, detailed requirements
on the content of health and safety training cours-
es. The proposed rule includes no minimum stan-
dards or training requirements for instructors,
does not incorporate peer review or on-site in-
spection of proposed programs, and does not re-
quire that annual refresher courses be reviewed
and accredited.161

A grants program for the training and ed-
ucation of workers engaged in hazardous
waste operations and emergency response was
established by the 1986 Superfund amend-
ment s . 162 163 Nonprofit organizations with

demonstrated access to appropriate populations
of cleanup workers are eligible to apply for aid in
developing, implementing, and operating worker
health and safety training and education pro-
grams.164 The overall program is administered by

the National Institute of Environmental Health
Sciences (NIEHS) and currently supports 16
training grants involving a total of 60 individual
institutions. 165 166

NIEHS adopted a National Institutes of
Health-type peer-review process to review initial
grant applications and to oversee grant manage-
ment activities and program administration.
Stringent review criteria require applicants to
demonstrate access to the target population; to
provide an experienced, qualified program direc-
tor; and to offer hands-on training with appropri-
ate facilities and equipment. Protocols for on-site
peer review of field programs are being devel-
oped. 167

Initial efforts of NIEHS grantees were directed
toward developing suitable curricula for hazard-
ous waste work training and establishing appro-
priate field training facilities. The widely varying
audiences that the grantees targeted necessitated
a range of teaching materials and classroom exer-
cises.

168 
NIEHS subsequent ly  established a na-

tional clearinghouse for training materials and
course curricula developed by its grantees that
makes such technical information and curricula
available to the general public.169
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Emergency Response
Emergencies arising at hazardous waste opera-

tions differ from other health and safety issues
associated with environmental cleanup work.
Site accidents, equipment failures, weather dam-
age, or other emergency situations are likely to
require the assistance of individuals beyond those
who work on-site or are directly involved in
cleanup. Emergency responders might include
police officers, firefighters, medical personnel,
and possibly local civil defense, transportation,
and government officials. Releases of site con-
taminants may also pose a public health threat to
off-site populations.

Two sections of SARA are relevant to emer-
gency response at Superfund sites. SARA Title I
directs EPA and OSHA to establish specific regu-
lations to protect the health and safety of workers
engaged in hazardous waste operations and
emergency response. These are the HAZWOP-
ER regulations that OSHA issued in 29 CFR
1910.120. EPA promulgated identical regulations
in 40 CFR 311. HAZWOPER requires that emer-
gency response plans be included in all site
HASPS and details the necessary components of
these plans.

170 HAZWOPER al SO requires that

the emergency response plan be “rehearsed regu-
larly” as part of the overall site training program
and reviewed periodically and amended, as need-
ed .171

SARA Title III, “The Emergency Planning
and Community Right-to-Know Act of 1986,” re-
quires municipalities to take steps to ensure the
safety of communities from environmental re-
leases of toxic substances.

172 The statute man-
dates the preparation and testing of a comprehen-
sive emergency response plan that would go into
effect in the event of significant environmental
release of hazardous substances. Title III thus
pertains to most hazardous waste operations and
most industrial facilities that use or store hazard-
ous materials, not just to Superfund or RCRA
sites. The plan is required to include the involve-
ment of a variety of State and local officials, in-

cluding organizations such as fire and police de-
partments; local environmental, hospital, and
transportation personnel; community groups; and
site owners.173

Together, SARA Title I and Title III are de-
signed to provide communities with a compre-
hensive, integrated capacity to respond to emer-
gencies arising from environmental release of
hazardous chemicals. The intent was to create a
basic emergency response infrastructure (via
Title 111) and to deal with emergencies that might
result from operations at uncontrolled waste sites
by requiring site-specific emergency response
plans and hazardous materials training for desig-
nated emergency responders (via Title I/HAZ-
WOPER).

A number of recent incidents have revealed
significant flaws in the implementation of Title
111 provisions as well as serious problems with
the emergency response plans and capabilities at
Superfund sites.

174-182 Emergency response

plans at some Superfund sites appear to be “paper
programs” that exist in written form but remain
largely unimplemented.

183 184 Also, local com-

munities may be unable or unwilling to invest the
resources necessary to train and equip fire depart-
ments or others to comply with legal mandates
pursuant to SARA Title III.

In the course of reviewing the HASP at the
Baird-McGuire Superfund site, it was discovered
that the local fire department lacked the resources
to provide either the equipment or the mandated
training needed to prepare firefighters to respond
to an emergency at Baird-McGuire. Although
EPA believed that the local fire department had
agreed to provide support to the site, none of the
local firefighters or emergency medical techni-
cians had received even the minimal 8-hour
“awareness” training required of first respon-
ders. 185 This situation violated the EPA’s audit
guidelines for the evaluation of local community
response capabilities as well as HAZWOPER
regulations.

186 The situatiion was corrected after

EPA provided training of local firefighters
through an Interagency Agreement with IAFF. 187
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In December 1991, the Fall River, Massa-
chusetts fire department responded to a hazard-
ous materials incident at a local manufacturing
facility, where a worker had fallen into a contain-
er of chemicals. A firefighter-who had not re-
ceived legally mandated hazardous materials
training —entered the container, fell, and was
himself submerged in chemicals. Two ambu-
lances and their crews were subsequently conta-
minated in the rescue effort. The response of the
local hospital was also less than optimal.188 The
shower designated for decontamination was not
usable, and a long delay occurred before either
man was washed clean of the chemical (dimethyl
diisocyanate). One of these contamination vic-
tims subsequently developed liver failure.189

A review of this incident conducted by EPA’s
Emergency Response Team in conjunction with
the EPA-Labor Task Force determined that in a
fire department with more than 200 profession-
als, serving a population of 100,000, only 6 fire-
fighters had received hazardous materials re-
sponse training equivalent to OSHA’s operations
level; 2 firefighters had been trained to specialist
level. No one in the department had been trained
as an incident commander.190

In New Bedford, Massachusetts, the fire de-
partment has publicly stated that it is not pre-
pared for and will not respond to an emergency at
the New Bedford Harbor and Sullivan’s Ledge
Superfund sites, *9* where plans call for contamin-
ated sediments to be dredged from the harbor
and incinerated within city limits. Although a
written emergency response plan has been devel-
oped for the lower risk preliminary phases of this
site, the present plan, if applied to the planned in-
cineration phase of the cleanup, will be unaccept-
able with regard to personnel roles, lines of au-
thority, communication, safe distance zones and
places of refuge, civilian evacuation plans, emer-
gency care for responders, and use of personnel
equipment.

192193 If prompt action is not taken to

address emergency response activities and relat-
ed training issues, lead time may not be sufficient
to prevent costly project delays. EPA is investi-

gating programmatic remedies for these is-
sues.194

The emergency responder provisions of HAZ-
WOPER and the proposed training accreditation
standard have generated intense criticism from
many quarters including EPA,195 the Interna-
tional Association of Firefighters,196 and other
labor organizations. 197 OSHA’s failure to require

certification of training for emergency response
workers has been especially controversial.
OSHA contends that it lacks both the personnel
and the resources needed to review and accredit
training programs for the many emergency re-
sponders (including professional and volunteer
firefighters) who might be called on to assist in
an emergency during hazardous waste operations
or during an accidental release of toxic materi-
als .198

HAZWOPER does not stipulate any minimal
training requirements for emergency responders.
The standard notes only that “employees who are
engaged in responding to hazardous situations at
. . . cleanup sites that may expose them to hazard-
ous substances shall be trained in how to respond
to such expected emergencies.’’ 199 The standard
designates five tiers of emergency response
workers and links training requirements to the re-
sponsibilities an individual is likely to exercise
during an emergency. OSHA offers no justifica-
tion for why emergency responders in succes-
sively lower ranked tiers should be afforded less
protection in the form of less extensive hours of
health and safety training. No minimum number
of hours of training is required of the first, lowest
tier of emergency responders, “who are likely to
witness or discover a hazardous substance re-
lease.’’ 200 Only 24 hours of safety and health
training is required of even the highest category
of emergency responders, which includes “on
scene incident commanders.” In addition, train-
ing courses for emergency responders are explic-
itly exempted from accreditation requirements
under OSHA’s proposed rule.201

The IAFF found in 1991 that 79 percent of the
nation’s firefighters considered themselves inad-
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equately trained to deal with hazardous materials
emergencies, and 82 percent felt they were not

202 The IAFF is concernedadequately equipped.
that fire departments responding to emergencies
at cleanup sites might be unprepared to provide
the assistance required by the situation in a man-
ner that affords adequate protection to firefight-
ers and others. There is particular concern about
the absence or inadequacy of preincident plan-
ning. IAFF argues that provisions must be made
in advance for communication and coordination
of activities, as well as for transfer of command
to the fire department “in pre-identified areas .”203

In crafting HAZWOPER requirements for
emergency response training, OSHA may have
presumed that firefighters’ proficiency in fire
suppression affords expertise in handling hazard-

ous materials. However, traditional firefighting
tasks do not require a knowledge of basic chem-
istry, the reactive properties of chemicals, the
characteristics of hazardous materials, or radia-
tion protection—all of which are skills needed to
conduct effective emergency response operations
at hazardous waste sites.

204 OSHA and EPA also

apparently assume that fire departments will have
the benefit of the health and safety training re-
quired under Title III provisions of SARA.
Recent experience at Superfund sites suggests
that such an assumption may be unwarranted.
Many towns and cities have apparently not yet
complied with the emergency response prepared-
ness provisions of Superfund and lack the re-
sources to do so in the near future.205 206
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