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This appendix presents reports that the OIG technical team members (FOH, NIOSH, and
OSHA) prepared following field work at the BOP institutions where UNICOR recycled e-waste. To
consclidate this information, the OIG requested that FOH compile and analyze the agencies’
findings, as well as information from OIG interviews and documents, address any discrepancies, and
provide the QG with comprehensive health, safety, and environmental reports on conditions from
2003 to 2009 for each of the eight UNICOR e-waste recycling factories that had ongoing operations
during the OIG’s investigation. These eight FOH reports are presented below and attach reports
from OSHA, NIOSH, and U.S. EPA. Each FOH report was peer reviewed by OSHA and NIOSH. U.S.
EPA provided comments on the FOH reports for FCls Elkton and Texarkana, institutions where EPA
conducted site inspections.
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1.0 INTRODUCTION

At the request of the U.S. Department of Justice (DOJ) Office of the Inspector General
(OIQ), the Federal Occupational Health Service (FOH) coordinated environmental, safety
and health (ES&H) assessments of electronics equipment recycling operations at a
number of Federal Bureau of Prisons (BOP) facilities around the country. The
assessments were conducted as a result of whistleblower allegations that inmate workers
and civilian staff members were being exposed to toxic materials, including lead,
cadmium, barium, and beryllium at electronics recycling operations overseen by Federal
Prison Industries (UNICOR).! The allegations stated that these exposures were occurring
from the breaking of cathode ray tubes (CRTs) and other activities associated with the
handling, disassembly, recovery, and recycling of electronic components found in
equipment such as computers and televisions (i.e., e-waste). > It was further alleged that
appropriate corrective actions had not yet been taken by BOP and UNICOR officials and
that significant risks to human health and the environment remained.

This FOH report consolidates and presents the findings of technical assessments
performed at UNICOR’s e-waste recycling operations at the United States Penitentiary
(USP) in Atwater, California by industrial hygienists and other environmental and safety
and health specialists representing federal agencies including FOH; the Centers for
Disease Control and Prevention/National Institute for Occupational Safety and Health
(CDC/NIOSH) Division of Applied Research and Technology (DART); and NIOSH
Division of Surveillance Hazard Evaluation and Field Studies/Hazard Evaluations and
Technical Assistance Branch (DSHEFS/HETAB). Reports and field data from these
agencies are presented in the attachments to this report (see references for these reports in
Section 7.0). The primary objectives of these assessments were to characterize current
UNICOR operations and working conditions at USP Atwater in light of the
whistleblower allegations and to identify where worker exposures, environmental
contamination/degradation, and violations of governmental regulations and BOP policies
may still exist so that prompt corrective actions may be taken where appropriate. In
addition, this FOH report also relies upon information from documents assembled by the
OIG which were developed by various consultants, regulatory agencies, the BOP and
UNICOR staff.

The overall purpose of this report is to characterize current operations and working
conditions at USP Atwater (i.e., 2003 to present) especially with respect to the potential
for inmate and staff exposures® that may result from present day e-waste recycling
activities as well as from legacy contamination on building components from e-waste

! FPL, (commonly referred to by its trade name UNICOR) is a whelly-owned, Government corporation that
operates factories and employs inmates at federal correctional institutions.

* E-waste is defined as a waste type consisting of any broken or unwanted electrical or electronic device or
cormponent.

% In this report, the term “exposiue’” refers to the airborne concentration of a contaminant (e.g., lead or
cadminm) that is measured in the breathing zone of a worker but outside of any respiratory protection devices used.
Unless otherwise noted, “exposure™ should not be confused with the ingestion, inhalation, absorption, or other bodily
uptake of a contaminant. Concentrations reported and discussed in this report are not adjusted based on respirator
protection factors. However, when reported, it is indicated whether the exposure was within the protective capacity of
the respirator.



recycling operations which took place in the past. This report consolidates findings from
those contributing to the OIG investigation and evaluates additional assembled
information regarding BOP and UNICOR recycling operations (e.g., consultant reports,
programs and procedures, and various records and documents). Conclusions and
recommendations presented in this report are based on the entire body of available
reports, data, documents, interviews, and other information.

USP Atwater is one of seven BOP institutions that have ongoing e-waste recycling
operations for which an assessment report has been prepared by FOH. On October 10,
2008, FOH issued a separate report entitled “Evaluation of Environmental, Safety, and
Health Information Related to Current UNICOR E-Waste Recycling Operations at FCI
Elkion” [FOH 2008a] detailing current exposure conditions at FCI Elkton. The FOH
report for FCI Elkton should be reviewed for a more comprehensive discussion of the
hazardous components found in waste electronics, pertinent regulatory requirements, and
other information that provides additional context to this report on USP Atwater. The
FOH report on USP Atwater is the last of eight comprehensive assessments that FOH has
prepared on individual UNICOR e-waste factories.

Currently, e-waste recycling operations at USP Atwater involve receipt of waste
electronics from various locations around the country, disassembly and sorting activities
(‘breakdown’), and the associated material handling and facilities maintenance required
to support these operations. Glass breaking had been performed in the past at USP
Atwater but was discontinued in March 2005. In addition, glass breaking was suspended
UNICOR-wide in June 2009. USP Atwater facilities and processes are further discussed
in Section 2.0, below.

2.0 UNICOR E-WASTE RECYCLING FACILITIES AND OPERATIONS AT
USP ATWATER

The UNICOR e-waste recycling program began at USP Atwater in April 2002. Glass
breaking was started in the penitentiary factory in a mezzanine area under UNICOR’s
administrative offices with limited and ineffective hazard controls as part of the initial
recycling operations in April 2002. As personal monitoring data were collected showing
clevated exposures, additional control measures were slowly implemented that included
PPE, respiratory protection, a progression of engineering controls, and relocation of glass
breaking operations (GBOs) to a room near the factory loading dock area. These
additional control measures were not fully effective in maintaining exposures below
occupational exposure limits until after February 2004, nearly two years after start-up.
Glass breaking was stopped at USP Atwater in March 2005.

As part of the OIG investigation, NIOSH/HETAB performed a medical surveillance
assessment at USP Atwater in October 2008. Glass breaking operations as they occurred
from April 2002 to March 2005 were described in the NIOSH/HETAB report (see
Attachment 3). In addition, NIOSH/DART with assistance from FOH conducted an on-
site industrial hygiene evaluation in April 2007 and prepared a report also describing



facilities and operations (see Attachment 1). Based on these reports and other
information gathered from the OIG investigation, the glass breaking operations are
summarized below.

In April 2002, glass breaking was initiated below the mezzanine area in the penitentiary
factory (see Image 1, below) without the benefit of proper respiratory protection or local
exhaust ventilation (LEV, an engineering control to prevent or reduce levels of airborne
metal dusts from entering the breathing zone of workers). In May 2002, a “3-stage
powder booth™ (i.e., paint spray booth) was installed and modified by UNICOR staff for
CRT glass breaking (see Images 2, 3, and 4). Also, the GBO inmate workers were
provided dust masks described by the recycling factory Production Controller at that time
as being the “flimsy paper kind and not the N95 type”. These dust masks would
therefore not have been adequate for the levels of toxic metals exposures found. Also, in
May 2002, fit testing of workers or other requirements of the OSHA respiratory
protection standard (e.g., medical qualification, training) had not been instituted. GBO
continued for about two months and then was suspended pending biological monitoring
results for lead and cadmium. Respirator fit testing was conducted in mid-July 2002, and
respirators were used for GBO after this time.

A UNICOR consultant developed a written lead and cadmium compliance plan in August
2002, after repeated exposure monitoring indicated exposures above OSHA permissible
exposure limits (PEL) for lead and cadmium (exposures also exceeded the protection
factor of the respirators in use). However, according to the recycling factory Production
Controller at that time, this compliance plan was never implemented due to management
concerns over increased costs were they to do so. In December 2002, UNICOR installed
what it termed a “ventilation system that exceeded OSHA standards.” Although
exposures were reduced from levels found in 2002, cadmium exposures remained above
the OSHA PELs in early 2003. In June 2003, a glass breaking booth (retrofitted paint
spray booth) and GBO were relocated from the main factory into a room near an adjacent
loading dock (see Image 5). The exhaust air from the booth was vented to the outdoors.
This system was another attempt to improve engineering controls to lower exposures (the
third system attempted). The last exposure shown to be above the PEL. was for cadmium
in February 2004, Glass breaking was stopped in March 20035 although other e-waste
disassembly (demanufacturing) operations continued (see Images 6 and 7). Section 4.0
provides additional details on the progression of GBO, associated hazard controls, and
exposures. Also see the NIOSH/HETAB report (Attachment 3) for additional
information.

Also as part of the OIG investigation, NIOSH/DART, with asgistance from FOH,
performed an on-gite industrial hygiene evaluation in April 2007, Glass breaking had
been stopped by this time. Other electronics recycling operations were underway,
including disassembly and related activities. The facilities and operations in place during
the NIOSH/DART and FOH site visit are described below (see NIOSH/DART report,
Attachment 1).



The recycling of electronic components at USP Atwater is done in two separate
buildings: the main factory located within the penitentiary; and the warehouse located
approximately a quarter mile away on the same property. Diagrams of these work areas
are shown in Figures 1 and 2, respectively. These figures provide a general visual
description of the layout of the work process, although workers often moved throughout
their respective areas in the performance of their tasks. In 2007, the population of the
UNICOR facility was approximately 68 workers in the penitentiary factory with an
additional 28 in the camp warehouse.

The recycling of electronic components (not including glass breaking) can be organized
into three production processes: receiving and sorting; disassembly; and packaging and
shipping. In addition to these processes, ancillary facilities which supported the
UNICOR operations at the penitentiary factory were in place over various periods of time
including a nearby clothing change room for inmate e-waste recycling workers, an eating
area, and a food service line (see Images 8, 9, and 10). Incoming materials to be recycled
are received at a warehouse where they are examined and sorted. During the 2007
evaluation by NIOSH/DART and FOH, it appeared that the bulk of the materials received
were computers, either desktop or notebooks, or related devices such as printers. Some
items, notably notebook computers, are upgraded and resold. These items are sorted for
that task.

Figure 1:  USP Atwater Penitentiary Factory Floor Plan Showing Sample Locations
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Figure 2:  USP Atwater Warchouse Floor Plan Showing Sample Locations
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Image 1: Below the mezzanine area in the Image 2: Glass breaking area below the mezzanine
penitentiary factory [circa 2007] (view from the main floor). [circa 2002]



Image3: Glass filtration booth (view from Imﬁg 4: Booth in room adjacent to loading dock.
back wall of glass breaking area). [circa 2003]
[circa 2002]

Tmage 5: CRT glass breaking . Tmage 6: Peneteniary demanufacturing area.
[circa 2002] [circa 2002]

Image 7: Camp warehouse demanufacturing area. Image 8: Inmate’s changing room and bins for
[circa 2007] soiled coveralls (looking from the food service area).
[circa 2007]

* The CRT is held over the grating of the breaking table and dropped onto the grating. The panel glass breaks away
from the frit and falls through the grating into the panel glass box. (Note: According to UNICOR, this 2002 image was
being staged and no glass was actually being broken; consequently PPE was not being worn).



f

— T

Image 9: UNICOR food service area (looking Image 10: UNICOR’s food service serving line.

from the changing room). [circa 2003]
[circa 2007]

After electronic memory devices (e.g., hard drives and discs) are removed and degaussed
or destroved, computer central processing units (CPUs), servers, and similar devices are
sent for disassembly. Monitors and other devices (e.g.. televisions) that contain cathode
ray tubes (CRTs), when processed at Atwater, were separated and also sent for
disassembly and removal of the CRT. Printers, copy machines, and any devices that
potentially contain toner, ink, or other expendables are segregated, and those expendables
are removed prior to the device being sent to the disassembly area.

In the disassembly process, external cabinets, usually plastic, are removed from all
devices and segregated. Valuable materials such as copper wiring and aluminum framing
are removed and sorted by grade for further treatment, if necessary. Components such as
circuit boards or chips that could contain precious metals (e.g., gold or silver) or have
value are removed and sorted. With few exceptions, each of the workers in the factory
performs all tasks associated with the disassembly of a piece of equipment into the
aforementioned components using powered and un-powered hand tools (primarily
screwdrivers and wrenches). A few workers collect the various parts and place them into
the proper collection bin. Work tasks include removing screws and other fasteners from
cabinets, unplugging or clipping off electrical cables, removing circuit boards, and using
whatever other methods are necessary to break these devices into their component parts.
Virtually all components are sold for some type of recycling.

The third process, packing and shipping. involves returning the various materials
segregated during the disassembly process to the warehouse where they are packaged and
sent to contracted purchasers of those individual materials. To facilitate shipment, some
bulky components such as plastic cabinets or metal {rames are placed in a hydraulic baler
to be compacted for easier shipping. Other materials are boxed or containerized and
removed for subsequent sale to a recveling operation.

Glass breaking was not being done at USP Atwater at the time of the NIOSH/DART,

NIOSH/HETAB, and FOH evaluations. However, two areas in the penitentiary factory
where glass breaking had been performed in the past were observed bv NIOSH/DART,
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NIOSH/HETAB, and FOH. According to sources within the BOP, UNICOR does not
plan to resume glass breaking at this facility, and in June 2009, UNICOR suspended glass
breaking at all UNICOR factories. Instead, for a period of time in 2009, CRTs were sent
by UNICOR to an e-waste recycling company in Mexico where they were processed.
Currently, the handling of equipment containing CRTs at Atwater is in transition.
Atwater is transitioning from sending whole monitors and TVs to an offsite recycler to,
instead, a process that is more consistent with other UNICOR recycling factories. Thus,
soon, Atwater will be dismantling all of its monitors and TVs to produce whole, bare
CRT tubes, which will then be sent to an off-site recycler for further processing.

The NIOSH/DART and NIOSH/HETAB reports (Attachments 1 and 3) present details on
personal protective equipment (PPE), respiratory protection, engineering controls, and
work practices used for USP Atwater recycling activities. These controls are summarized
in Sections 3.0 and 4.0 of this report.

3.0 BOP/UNICOR SAFETY AND HEALTH PROCEDURES AND
PRACTICES AT USP ATWATER

Under 29 CFR 1960 each federal agency is obligated to develop a comprehensive and
effective safety and health program. Such programs establish requirements and processes
for controlling occupational hazards and meeting federal occupational safety and health
regulations. The BOP has established an ES&H policy entitled Occupational Safety,
Environmental Compliance, and Fire Protection (BOP Program Statement 1600.09).
UNICOR’s compliance with this policy will be evaluated in the OIG’s final report.

Various OSHA standards require written programs or plans to address occupational
hazards or implement hazard control measures. Examples potentially applicable to
UNICOR’s e-waste recycling activities performed at USP Atwater particularly include:

o 29 CFR 1910.1025: Lead requires a written lead compliance plan;

e 29 CFR 1910.1027: Cadmium requires a written cadmium compliance plan;

e 29 CFR 1910.134: Respiratory Protection requires a written respiratory protection
program; and

e 29 CFR 1910.95: Occupational Noise Exposure requires a written hearing
conservation program.

In addition to the specific OSHA standards listed above, another hazard that could be
associated with USP Atwater recycling operations is heat exposure. Although OSHA
does not have a specific standard for heat exposure, it can regulate this hazard under its
“General Duty Clause” [OSHA 1970] that requires emplovers to furnish a workplace that
is free from recognized hazards that are causing or are likely to cause death or serious
physical harm to employees.
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A good practice approach also warrants that an overall safety and health plan should be in
place to identify workplace hazards and specify appropriate hazard controls and safe
work practices. Such a plan would apply to the factory as a whole.

UNICOR’s ES&H practices and programs associated with the e-waste recycling activities
conducted at USP Atwater are discussed below.

31 Safety and Health Practices and Procedures to Control Toxic Metals
Exposure

UNICOR at USP Atwater has several documents that describe safety and health practices
and requirements for e-waste recycling activities and define the measures to be taken to
control toxic metal exposures. These documents include the following:

Work Instructions — Glass Breaking Procedures;

Glass Breaking Area — General Procedures;

UNICOR Glass Department — Glass Department Procedures;

Cathode Ray Tube (CRT) Processing Procedures;

Cathode Ray Tube Recycling & Quality Assurance Procedures for Atwater,
California;

Cadmium and Lead Compliance Program Plan; and

¢ Computer Monitors (CRT’s) Operating Procedures.

These documents are discussed below, along with other documents for related activities
such as respiratory protection and job orientation. Overall, while these documents were
worthwhile in documenting important policies and procedures, they contained numerous
redundancies and were in some respects inconsistent. This was a likely source of
confusion which contributed to a lack of proper implementation of requirements by
management and supervision.

The Work Instruction entitled “Glass Breaking Procedures™ applies to the breaking of
CRT glass and support activities in and around the glass breaking room. This document
describes mandatory safety equipment (i.e., PPE); practices for removing PPE; hygiene
practices; end-of-shift clean-up procedures; respirator cleaning, inspection, and storage
procedures; clean-up procedures for accidental CRT breakage; and booth clean-up
practices. Staff and inmate workers inside the glass breaking room are required to wear a
“reverse air flow hood and HEPA filter system™ (presumably a powered-air purifying
respirator, PAPR), leather/Kevlar® work gloves, long sleeves, safety boots, and jumpsuit.
The type of jumpsuit is not further described. Outside assistants are required to wear
safety glasses, leather/Kevlar® work gloves, safety boots and jumpsuits. PAPRs or other
respirators are not required for these workers. The use of wet methods and HEPA
vacuums is emphasized for clean-up and PPE/respirator decontamination processes, as is
hand washing. As discussed further below, FOH notes that the type of respiratory
protection reportedly used during glass breaking at this factory (i.e., April 2002 to March
2005) was not consistent with this procedure.
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The Glass Breaking Area General Procedures is a compilation of procedures for glass
breaking. The specific procedures include Cathode Ray Tube (CRT) Breaking
Procedures, Glass Removal and Handling Procedures, Personal Hygiene/Cleanup
Procedures, Mandatory Safety Equipment, and Respirator Cleaning and Storage
Procedures. The General Procedures document requires that all staff and inmate
personnel working in the glass breaking area read and comply with the specific
procedures listed above. Combined, these specific procedures define work practices for
glass breaking, handling and cleaning procedures using wet methods and HEPA
vacuums, hygiene practices including PPE, HEPA vacuuming and hand/skin washing for
breaks and lunch and end-of-shift, and respiratory protection use. The types of
respiratory protection required in these procedures are a full facepiece respirator inside
the booth and a full facepiece or half facepiece respirator outside the booth, which are
different from the PAPR specified in the glass breaking procedure discussed above.
Respirator cleaning procedures are included, but the type of respirator cartridge is not
defined. Other PPE for workers in the glass booth is specified as leather work gloves,
Kevlar® sleeves, safety boots, ear protection, and two jumpsuits. PPE outside the booth
includes safety glasses, leather or Kevlar® gloves, Kevlar® sleeves, safety boots, and
hearing protection.

The UNICOR Glass Department — Glass Department Procedures for USP Atwater
defines medical clearance requirements, safety equipment, the progression of the glass
booth design including ventilation and LEV systems, and monitor breaking procedures,
among other items. It also incorporates some of the same specific procedures described
above for cleaning, hygiene, and respirator practices. Medical clearance calls for blood
testing and respirator fit testing, but does not provide details on the content of the medical
surveillance program. Safety equipment specified is consistent with that defined in the
Glass Breaking Area General Procedures, described above. The fabrication of the glass
breaking booth and ventilation/LEV systems is described along with upgrades over time.
Various drawings and photographs of the booth, LEV systems, and work surfaces are
also provided.

The Cathode Ray Tube (CRT) Processing Procedure provides regulatory requirements for
the medical surveillance program; a general description of parameters for engineering
controls including the glass booth ventilation/LEV system; PPE requirements;

operational requirements for the work shift, PPE, hygiene, and cleaning; and testing and
monitoring requirements, among others. The specific procedures of the Glass Breaking
Area General Procedures are also included. PPE requirements are consistent with the
requirements described above. Monitoring and testing includes initial and periodic
exposure monitoring, ventilation assessment, and surface wipe sampling. Biological
monitoring for lead and cadmium is also further described. Work practices for
dismantling and breaking monitors are detailed in this document.

Cathode Ray Tube Recycling & Quality Assurance Procedures for Atwater, California
provides recycling procedures for monochrome and color CRTs. This document 1s a
quality assurance procedure and does not focus on safety and health issues. An appendix
to this procedure addresses cleanup procedures for accidental CRT breakage.
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The Cadmium and I.ead Compliance Program Plan dated August 7, 2002 provides
information to control cadmium and lead exposures to the “lowest practical levels™ and
below the OSHA PELs and action levels. The program states that “at no time should any
worker be exposed to any chemical above the OSHA Permissible Exposure Limit (PEL)
or Action Level” and provides an appropriate hierarchy of controls that include
engineering, administrative, and personal protective equipment controls. The program
calls for PPE consistent with other procedures (and specifies the type of respirator
cartridge), change rooms, showers, housekeeping, prohibiting food and drink in the work
place, and waste disposal using TCLP testing criteria. LEV testing and maintenance,
exposure monitoring, medical surveillance, and worker training are also addressed,
among other content. The plan calls for an annual review and update as necessary.
[Note: The OIG found no evidence that this plan was ever purposefully implemented.
Exposures to cadmium and/or lead remained above the PEL, at times, through February
2004, about 18 months after this program stated that this level of exposure should occur
at no time. |

Correspondence dated February 6, 2003 from the Associate Warden to the Recycling
Foreman and titled Computer Monitors (CRTs) Operating Procedures provided
information regarding improvements to the recycling operations, directed various actions
to be implemented, and attached procedures with which inmates must comply. The
correspondence mentioned that analytical data “shows that recent progressive
engineering control measures implemented were effective in lowering the exposure to
lead, cadmium, barium, beryllium, mercury, brominated flame retardants, hexavalent
chromium, and plastics below regulatory limits.” The Assistant Warden directed that air
monitoring be conducted every six months, the performance of frequent and regular
inspections, and the implementation of the “new” Monitor Breaking Work Procedures.
These procedures included the Monitor Breaking Procedures, Glass Removal and
Handling Procedures, Hygiene Procedures, Housekeeping Procedures, and Personal
Protective Equipment. [Note: Despite the exposure reduction claimed in this
correspondence, personal or area air samples were above the cadmium PEL and/or action
level both before and after this correspondence in January and February 2003. In
addition, the LEV system was shown to exhaust elevated cadmium levels on January 21,
2003 when it was operated without filters (see Section 4.1).]

Since UNICOR at USP Atwater required use of respiratory protection during glass
breaking, a written respiratory protection program is required by OSHA. The procedure
entitled Occupational Safety and Environmental Health, ATW 1600.08C, dated June 14,
2003 contains a Respiratory Protection Program chapter. This chapter specifies that “full
face and half face air purifying respirators with HEPA filters™ are required for GBO. Fit
testing and medical clearance is addressed. Another document entitled Self-contained
Breathing Apparatus and Negative Air Purifying Respirators, dated 11/1/2000 was also
reviewed. This document generally addresses fit testing, training, and medical clearance.
In its assessment of the USP Atwater medical surveillance program, NIOSH/HETAB
found that inmates did not receive medical clearance to wear a respirator. This finding
indicates deficiencies with the implementation of the respiratory protection program(s),
as written and as required by the OSHA respiratory protection standard.
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When asked about documents that describe safety and health practices on the general
factory floor, such as disassembly and material handling, the USP Atwater Factory
Manager provided FOH with the FPI Recycling Business Group Pre-Industrial Manual,
dated October 15, 2008. This manual is used for job orientation and addresses general
rules of the factory, PPE in general terms, hazard communication, hazardous materials,
safety overviews for certain subject matter such as lockout/tagout and flammable and
combustible materials, safe operations of certain equipment such as balers and forklifis,
and glass breaking procedures. This document is similar to the Pre-Industrial Manual
described in FOH reports for other factories. Although useful for job orientation, this
document lacks the specific details that describe the safety and health requirements and
work practices at the USP Atwater e-waste recycling factory.

For general activities conducted on the factory floor (i.e., disassembly and materials
handling), a written safety and health document to define existing workplace hazards and
control measures is not in place for UNICOR e-waste recycling conducted specifically at
USP Atwater for its recycling activities. The Pre-Industrial Manual provides some
information as described above, and a procedure entitled Occupational Safety and
Environmental Health, ATW 1600.08C, dated June 14, 2003 contains various ES&H
information for the facility as a whole, but neither document details safety and health
practices in the recycling factory at USP Atwater. As a “good practice” approach, such a
document should be developed and implemented to concisely define the safety and health
practices and requirements specific to USP Atwater recycling. The document should
address PPE requirements or voluntary use, hygiene (e.g., hand washing) practices, daily
and periodic housekeeping and cleaning practices, special training requirements for any
hazardous equipment use or other hazard controls, and other practices essential to
conduct work safely. Non-routine or periodic work activities should also be addressed in
the document, particularly those that potentially disturb dusts such as cleaning and
handling/disposing of wastes from HEPA vacuums or containers. The document could
also specify requirements for periodic site assessments, hazard analyses, inspections,
actions for new or changed work activities, monitoring, and regulatory compliance
reviews.

In summary, the seven glass breaking documents described above define various work
practices, testing requirements, and hazard control measures. The documents are
redundant in many ways and are inconsistent in other important respects, such as the type
of respiratory protection to be used. In addition, requirements specified in the documents
were not promptly implemented, such as the requirement for medical clearance for
respirator use and the statements that occupational exposure limits shall not be exceeded
or that exposures have been controlled. The redundancies and inconsistencies among the
documents are a source of potential confusion to management, oversight staff, ES&H
support staff, and staff/workers responsible for implementing, enforcing, assessing,
and/or complying with requirements and practices. UNICOR should implement a
document control system to eliminate redundancies and inconsistencies, clearly show the
status of documents (e.g., operable, superseded, or expired), define required review dates,



and issue revisions when needed. UNICOR should also implement a system to verify
effective implementation of document requirements and objectives.

3.2 Safety and Health Practices and Procedures to Control Noise Exposure

Two noise surveys were conducted for USP Atwater’s recycling operations in 2009.
Both studies also included ventilation testing and one included a lighting evaluation.
Findings are discussed below regarding the need for a hearing conservation program.

The first survey was conducted on March 235, 2009 by a BOP consultant. Numerous
“instantancous” noise measurements were taken throughout the penitentiary, but most
were not associated with UNICOR operations. No UNICOR readings were found to
exceed the OSHA PEL or action level. The consultant stated that based on levels not
exceeding 85 dBA, the areas surveyed were not subject to a hearing conservation
program. The Factory Manager and Safety Specialist confirmed that a hearing
conservation program is not required nor in place, but also stated that hearing protection
is required and made available as an added precaution. The consultant readings were
very limited with respect to UNICOR operations (see Section 4.3) and did not represent a
complete survey.

In April 2009, a UNICOR consultant conducted noise dosimetry as part of UNICOR’s
recently implemented annual monitoring program at all UNICOR factories. This
consultant found that the metal baling operation resulted in exposures above the OSHA
action level and that a hearing conservation program is required for inmates performing
thig activity. UNICOR has not been in compliance with 29 CFR 1910.93, Occupational
noise exposure for this operation, because it does not have a hearing conservation
program at USP Atwater.

UNICOR should have performed a hazard evaluation for noise exposure at USP Atwater
much earlier than 2009. Noise monitoring at UNICOR e-waste recycling factories and,
in addition, at other UNICOR factories have shown levels above the OSHA action level
and/or PEL for such operations as baling, glass breaking, pallet manufacturing, sanding,
and use of other powered tools, among others. This is further indication that UNICOR
does not apply results and lessons learned from specific factories to others on a
UNICOR-wide basis. See Section 4.3 for additional details on these two surveys and
NIOSH/DART noise monitoring results.

3.3 Other Safety and Health Practices and Procedures

UNICOR has prepared a document titled “Heat Stress Program™ dated 09/26/2008. The
USP Atwater Factory Manager stated that UNICOR is reviewing this procedure at this
time. A heat hazard evaluation has not been performed to date, but the Factory Manager
stated that work is not performed if conditions are too hot.

As part of an overall safety and health program, UNICOR should develop a thorough
hazard analysis program. This program should include baseline hazard analysis for
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current operations and job (activity-specific) hazard analyses for routine activities,
activities performed under an operations and maintenance (O&M) plan, non-routine
activities, and new or modified activities. This applies to all UNICOR recycling
factories.

4.0 FIELD INVESTIGATIONS AND MONITORING RESULTS

Several field investigations of USP Atwater e-waste recycling operations have been
conducted since 2002. These investigations are listed below:

e UNICOR consulting firms and a BOP industrial hygienist conducted a series of
exposure monitoring episodes from 2002 through 2005. Personal breathing zone,
area air samples, and surface wipe samples were collected. These results are
discussed in Section 4.1.1.

e OSHA received complaints regarding UNICOR’s e-waste recycling operations at
USP Atwater in 2003 and 2005 and made inquiries regarding these complaints.
OSHA conducted an inspection of USP Atwater’s recycling operations in March
2005. The results are discussed in Section 4.1.2.

e NIOSH/DART with the assistance of FOH conducted an industrial hygiene
evaluation in April 2007. This was a qualitative survey and not a comprehensive
evaluation. Observations were made regarding work practices and hazard
controls related to metals exposure and surface contamination. The
NIOSH/DART survey report is provided as Attachment 1, additional data are
provided as Attachment 2, and all data are discussed in Section 4.1.3.

e Ag part of a recently initiated annual monitoring program at all factories, a
UNICOR consultant performed air monitoring and surface sampling for lead,
cadmium, and beryllium; a noise survey; and a limited ventilation evaluation in
2009. This work was performed during general disassembly operations (all glass
breaking operations had been previously discontinued in 2005). Results are
discussed in Section 4.1.4.

¢ Also, as part of the DOJ OIG investigation, NJIOSH/HETAB conducted an
assessment of the medical surveillance program in October 2008.
NIOSH/HETAB also reviewed past exposure monitoring reports prepared by
UNICOR consultants and a BOP industrial hygienist. The NIOSH/HETAB report
is provided as Attachment 3 and discussed in Section 4.2.
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Results of the UNICOR consultant studies, BOP industrial hygienist studies, OSHA
inspection, NIOSH/DART and FOH evaluation, and NIOSH/HETAB medical
surveillance assessment are summarized and discussed in this section’.

Toxic metals of greatest interest for occupational exposures related to e-waste recycling
include lead, cadmium, and bartum. Beryllium can also be associated with e-waste
materials and is also of interest because of its adverse health effects and low exposure
limit. These metals were the focus of the field investigations. See the FCI Elkton report
referenced in Section 1.0 for details regarding e-waste hazards.

Results of monitoring for airborne exposures are compared to permissible exposure limits
(PELs) and action levels established by OSHA. In addition, non-mandatory ACGIH
Threshold Limit Values (TLVs, an exposure limit guideline) and NIOSH recommended
exposure limits (RELs) are also available for reference. Permissible exposure limits are
often based on 8-hour time weighted average (TW A) exposures and the TWAs are
applicable to the exposures discussed in this report. Table 1 provides exposure limits for
lead, cadmium, barium, and beryllium. PELs, action levels, and TLVs for other hazards
can be found in OSHA standards (29 CFR 1910) and the 2009 ACGIH TLVs. [ACGIH
2009]

Table 1
Occupational Exposure Limits'

LEAD CADMIUM BARIUM BERYLLIUM

(ug/m®) (g/m®) (ug/m”) (ng/m’)
OSHA PEL 50 5.0 500 2°
OSHA ACTION LEVEL? 30 25 N/A N/A
ACGIH TLV (Total Exposure) 50 10.0 500 0.05°
ACGIH TLV (Respirable Fraction) N/A 2.0 N/A N/A
NIOSH REL 50 ca 500 0.5

Notes:
1. All limits are based on an 8-hour time weighted average (TWA) exposure. NIOSH RELs are
based on TWA concentrations of up to a 10-hour workday during a 40-hour workweek.
2. The action level is an exposure level (often around half of the PEL) that triggers certain actions,
such as controls, monitoring, and/or medical surveillance under various OSHA standards.
3. Ca (Potential Occupational Carcinogen). NIOSH RELs for carcinogens are based on lowest
levels that can be feasibly achieved through the use of engineering controls and measured by
analytical techmques. [NIOSH 2003]
4. ACGIH TLV 2009 adoption.
5. OSHA also has 5 pg/m? ceiling and 25 pg/m® peak exposure limits.

* Given the many variables that may impact air sampling and exposure monitoring, testing data and
findings can vary from one period to the next. Also, the findings, interpretations, conclusions and
recommendations in this report may in part be based on representations by others which have not been
independently verified by FOH.
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PELs, TL.Vs, and RELs are used to evaluate airborne exposures (inhalation) as
determined through air sampling. Test results from surface samples (i.e., wipe and bulk
samples) are also used to assess potential exposures. Wipe and bulk samples are
collected and analyzed for toxic metals to provide insight into the potential for ingestion
as a route of exposure and also as a measure of the potential for settled dusts to contribute
to inhalation exposures if dusts are disturbed and become airborne. In addition, surface
testing provides insight into the effectiveness of dust capture and filtration mechanisms,
as well as other engineering controls such as containment structures. Results of surface
sample tests conducted by NIOSH/DART and FOH are also summarized and discussed
below. See the Appendix for ‘Guidance for Evaluating Surface Samples’.

Exposure standards for noise and heat are discussed in the sections below where results
of the investigations are presented.

4.1 Investigations for Exposure to Toxic Metals

Given the various materials and components in e-waste, recyeling activities have the
potential to result in worker exposure to toxic metals including, in particular, lead and
cadmium. The magnitude and potential health consequences of exposures are dependent
on a number of factors such as workplace ventilation, work practices, protective
equipment utilized (e.g., respirators, protective clothing, gloves, etc.), duration of
exposures, and others. The FOH report for FCI Elkton should be reviewed for a more
comprehensive discussion of the hazardous components found in waste electronics, their
relative toxicities, pertinent regulatory requirements, and other information.

Investigations that included evaluation of toxic metals exposure during USP Atwater’s e-
waste recycling operations are discussed below in chronological order of the studies.
These investigations were conducted by UNICOR consultants, a UNICOR industrial
hygienist, and NIOSH/DART with support from FOH. As part of the OIG investigation,
FOH and NIOSH/HETAB reviewed and evaluated UNICOR consultant reports.
Commentary provided on these reports in Sections 4.1.1 consolidates both FOH and
NIOSH/HETAB reviews.

4.1.1 UNICOR and UNICOR Consultant Monitoring from 2002 through 2005

UNICOR consulting firms and a BOP industrial hygienist conducted evaluations for
worker exposure to metals during glass breaking and other recycling operations at USP
Atwater e-waste recycling facilities from 2002 through 2005. FOH and NIOSH/HETAB
reviewed 13 evaluation reports prepared during this period. Two evaluations were
conducted by a BOP industrial hygienist and 11 were conducted by UNICOR
consultants. This section consolidates commentary from both the FOH and
NIOSH/HETAB reviews (also see Attachment 3 for the NIOSH/HETAB report for
additional analysis of these evaluations and reports).

Much of the exposure monitoring evaluations were for glass breaking operations. The
following provides information regarding the evolution of glass breaking operations at
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USP Atwater, which is summarized from the NIOSH/HETAB report (Attachment 3).
This information provides pertinent context within which to evaluate the 13 exposure
monitoring episodes.

e April 2002: Recycling begins with little or no hazard controls;

¢ May 2002: Glass breaking is conducted using a “3-stage powder booth,” but is
suspended after two months for a brief period pending results of biological testing
for lead, cadmium, and barium. Glass breaking then continues;

e August 2002: A consultant prepares a written lead and cadmium compliance plan
because air sampling indicates that lead and cadmium exposures exceed OSHA
PELs, but this plan is not implemented,

e December 2002: Glass breaking is conducted using what UNICOR termed a
“ventilation system that exceeded OSHA standards.” In January 2003, this
system is operated for at least five days without the filters in place that are
essential to capture lead and cadmium dusts;

e June 2003: The glass breaking booth is relocated to a room near the loading dock
area and GBO is resumed with the booth air now exhausted to the outside; GBO
continue until March 2005 with the exception of several periods of reported
suspension;

¢ March 2005: All glass breaking operations are stopped,

e Present Day: Disassembly and related recycling activities continue, but glass
breaking had not resumed.

Discussion of the UNICOR and UNICOR consultant exposure evaluations are organized
below within the time periods shown above.

4.1.1.1 Exposure Evaluations between May 2002 and December 2002

From the start of glass breaking in April 2002 up to the implementation of the
“improved” ventilation system in December 2002, UNICOR consultants performed three
exposure evaluations, and the BOP industrial hygienist performed one study. Personal
exposure monitoring and area air sampling were performed during glass breaking.
Samples were analyzed for lead and cadmium. Some studies also included additional
metals analyses, dust analvses, and surface wipe testing. Results are summarized below.

e June 20, 2002: A UNICOR consultant found that personal breathing zone
exposure to cadmium was 50 pg/m’ for a 65 minute sample and stated that if
representative of the 8-hour period, then the 8-hour TWA exposure would be
same. If the result represents an 8-hour TWA, then it is 10 times the OSHA
cadmium PEL of 5 pg/m’. Lead exposure was 99 ug/m’ which is almost twice
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the OSHA PEL of 50 pg/m’. The consultant recommended that respiratory
protection be provided to inmates performing glass breaking until exposures are
reduced to below the action levels. The consultant also recommended the review
of personal hygiene procedures related to hand washing. NIOSH/HETAB
observed that “the report contains no other information regarding the work
environment, work practices, engineering controls, or personal protective
equipment.” FOH also notes that no mention is made of the requirements of the
OSHA lead and cadmium standards when exposures exceed the action levels
and/or PELs. Most importantly, the OSHA standards require control of lead and
cadmium at levels below the PELs through the use of engineering and work
practice controls, not simply respiratory protection.

July 24, 2002: The same UNICOR consultant collected seven full-shift
(approximately 6.5 hours) personal breathing zone samples. Cadmium exposure
was reported to be “270 ng/m’ or less” (i.c., as high as 270 pug/m®). This is up to
54 times higher than the OSHA PEL. The consultant stated that four personal
samples exceeded the cadmium PEIL, and that five exceeded the action level.
Lead was as high as 58 ug/m’, which is above the OSHA PEL of 50 pug/m’. The
consultant reported that one personal sample exceeded the lead PEL, with three
exceeding the action level. The report does not state whether results are for the
sampling period or as 8-hour TWAs. Results for surface wipe and skin wipe
samples were also reported, but the consultant did not offer any interpretation of
the results. The consultant again recommended that respiratory protection should
be provided, but did not indicate whether it was in use based on the
recommendation of June 2002, and no mention of work practices or hazard
controls was made. The consultant also recommended that material handling and
personal hygiene procedures be reviewed and incorporated into a “Lead and
Cadmium Exposure Control Plan,” but again did not mention the importance on
controlling lead and cadmium hazards through the use of engineering and work
practice controls, as required by OSHA.

September 4-5, 2002: A BOP industrial hygienist conducted a technical
assistance visit that included an evaluation of the glass breaking operations
including exposure monitoring and other testing. This study included evaluating
two scenarios of work practices/engineering controls involving various misting
practices and worker positioning during glass breaking to determine if these
measures would be effective in reducing exposures. Of 11 breathing zone
samples, five exceeded the cadmium PEL as 8-hour TW As, with the highest at
90.8 png/m’ (18 times higher than the PEL). One other sample exceeded the
cadmium action level, but not the PEL.. Of the six samples that did not exceed the
cadmium PEL, five were collected outside the glass breaking booth. One of 11
samples exceeded the lead PEL with a result of 89.1 ng/m® versus the PEL of 50
ug/m3. Two other samples exceeded the lead action level but not the PEL. [Note:
The highest result for both lead and cadmium was for “breaking panel glass about
5 feet outside the booth.” According to the BOP industrial hygienist, this
operation was within the area partially contained by strip curtains, but FOH notes
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that the existing exhaust system would likely not be as effective in capturing dust
generated in this location since it was outside the confines of the booth. The
industrial hygienist noted that the panel glass operation is “exceptionally high for
cadmium and lead exposure” and concluded that “neither misting nor
repositioning workers and operations in the booth were effective in lowering
exposures below regulatory limits.” Recommendations included adopting less
aggressive glass breaking techniques, reconfiguring work stations, misting,
creating a vented box for electron gun breaking, and HEPA vacuum cleaning.
This study was an improvement over previous consultant studies since it
evaluated and recommended possible control measures including engineering and
work practice controls. Nevertheless, this study did not seem to contribute to a
reduction in exposures, work was allowed to proceed, and key information was
lacking in the report such as information on any PPE (including respiratory
protection) that was used. [Note: Other documents indicate that half facepiece
APRs with HEPA filters were used after mid-July 2002. These respirators have a
protection factor of 10; therefore, some cadmium exposures were beyond the
protective capacity of this type of respirator. |

¢ November 4, 2002: The UNICOR consultant collected six full-shift (about 6
hours) personal breathing zone samples during glass breaking. Five of the six
exceeded the cadmium PEL, with the highest exposure at 300 ug/m’ (60 times the
cadmium PEL of 5 pg/m®). Two personal samples exceeded the lead PEL, with
the highest exposure at 210 p_g/m3 (over four times the lead PEL of 50 p_g/m3).
The narrative report does not mention the use of respirators, but the sample data
sheets state that “half-faced HEPA respirators™ were worn (i.e., half facepiece
APRs with HEPA cartridges). As reported by NIOSH/HETAB, both glass
breakers were exposed to cadmium at levels that greatly exceeded the assigned
protection factor of 10 for these respirators. The consultant’s report made no
mention of this exceedance and did not provide any recommendations. Again, no
mention was made of the fact that OSHA lead and cadmium standards require the
control of lead and cadmium to levels at or below the PEL through the use of
engineering and work practice controls.

In summary, the results between May 2002 and November 2002 prior to the
implementation of “improved” glass breaking ventilation (as stated by UNICOR),
showed that inmates were exposed to cadmium and lead during glass breaking at levels
that exceeded OSHA PEILs. Every sampling episode showed elevated exposures;
therefore, it is likely that these levels of exposure were typical of daily glass breaking
operations. NIOSH/HETAB reports that “it appears that inmates worked without
adequate respiratory protection from April 2002 until July 2002.” FOH concurs with this
statement and adds that even through November 2002, exposure monitoring indicates that
the type of respirators worn were not adequate to protect workers against the level of
cadmium exposures found.

During this period, engineering and work practice controls were not adequate to maintain
exposures at or below the OSHA lead and cadmium PELs. OSHA standards explicitly
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require that lead and cadmium exposure be controlled using engineering and work
practice controls.

Given both the frequency and magnitude of lead and cadmium exposures, UNICOR
should have taken prompt and effective action to remedy these conditions and implement
effective controls for glass breaking not only at USP Atwater, but at all other UNICOR
factories performing glass breaking. These actions should have included stoppage of
glass breaking work at USP Atwater and other factories by July 2002 until additional
monitoring could be completed; official notification of other factories of these exposures
with directives for analysis and corrective action at all applicable factories; retaining
qualified professionals such as industrial ventilation engineers and certified industrial
hygienists to design and assist in implementation and verification of effective engineering
and work practice controls; and, after implementation of controls, restarting GBO with
appropriate ES&H oversight, monitoring, and other support until verification of effective
exposure control. In general, over the course of e-waste recycling operations from start-
up to the present, UNICOR communication and information sharing with other factories
was lacking or not effective based on exposures also found at other factories such as FCI
Elkton [FOH 2008a] and FCI Texarkana [FOH 2009c¢]. In addition, UNICOR appeared
to slowly implement hazard control and improvement measures at USP Atwater more
through a process of “trial and error” rather than a systematic process of hazard analysis,
work planning with hazard control design and implementation, and work performance
with hazard control verification. Support of qualified ES&H professionals should have
been applied at all stages.

In correspondence dated July 19, 2002, the USP Atwater Safety Manager informed the
Associate Warden of elevated personal exposure results and hazardous waste disposal
issues, and provided a “roadmap” to address these issues. The Safety Manager stated that
at least four other UNICOR factories have similar activities, but have not conducted
hazard/risk analyses. BOP and UNICOR did not implement prompt hazard analyses and
corrective actions at the other factories based on the USP Atwater findings and
deficiencies.

UNICOR consultant reports stated that OSHA PELs were exceeded, but did not provide
appropriate recommendations to reduce these exposures that are consistent with OSHA
lead and cadmium standards. For instance, one consultant recommended respiratory
protection, hygiene practices, and some other actions, but did not provide
recommendations for engineering and work practice controls to reduce exposures, as
required by OSHA. Other important information was not provided in consultant reports,
such as alerting UNICOR to the fact that cadmium exposures exceeded the protective
capacity of the respirators in use.

4.1.1.2 Exposure Evaluations between December 2002 and June 2003

Between December 2002 and June 2003, glass breaking was conducted using what
UNICOR termed as a “ventilation system that exceeded OSHA standards.” Two
episodes of personal exposure monitoring and area air sampling were performed during
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glass breaking in January and February 2003. Samples were analyzed for lead, cadmium,
barium, and beryllium. Surface wipe testing was also performed. During late January
2003, the LEV system was reported by the USP Atwater Safety Manager to be operating
without filters in place. Results from the consultant reports and information regarding the
LEV system are summarized below for this period.

e January 21, 2003: The UNICOR consultant reported that three personal breathing
zone samples exceeded the cadmium action level, but not the PEL. The highest
cadmium exposure result was 3.7 pg/m’ relative to the PEL of 5 pg/m’ and action
level of 2.5 pg/m’. None of the personal exposures to lead exceeded the PEL or
action level. Barium was very low and beryllium was not detected. The report
states that the airborne concentration near the “exhaust outlet of the booth™
exceeded the cadmium PEL. This cadmium area result was 8.8 ug/m>. The
report does not describe the location of the outlet. NIOSH/HETAB reports that
skin wipe samples were reported incorrectly for barium and beryllium (see
Attachment 3).

¢ January 2003: During late January 2003, the USP Atwater Safety Manager wrote
memoranda documenting discussions with BOP and UNICOR management and
staff regarding operation of the LEV system for at least five days during glass
breaking without filters that are essential for trapping lead and cadmium
contaminated dust emissions. According to these documents, the Safety Manager
directed that glass breaking cease when he identified this condition, but it
apparently continued without the Safety Manager’s authorization.

e January 2003: Based on the elevated LEV exhaust level found by the consultant
on January 21, 2003, this sampling episode apparently confirms that the LEV
system was not operating adequately (i.e., the LEV filters were not in place to
scrub metal dusts from the air). Although personal exposures for glass breakers
were below the PEL, but above the action level, the LEV system was simply
redistributing cadmium-bearing dusts from the immediate breathing zone of glass
breakers to other arcas of the GBO and/or factory. The Safety Manager’s
memorandum of January 28, 2003 mentioned that UNICOR staff asked whether
the consultant’s monitoring results (presumably the January 21, 2003 results)
were received. The Safety Manager reiterated that glass breaking should be
suspended. UNICOR should not have needed the consultant’s results to
determine that work should be stopped when an engineering control is not
operating as designed. Work stoppage followed by corrective action should not
have been delayed pending receipt of sampling results.

¢ February 27, 2003: During this sampling, the LEV filters were presumably in
place. The UNICOR consultant found that one glass breaker personal exposure
exceeded the cadmium PEL with a result of 8.7 ng/m’, and the other exceeded the
cadmium action level. Lead exposures were less than the PEL and action level.

One personal beryllium exposure also exceeded the PEL. This exposure was
reported as 2.2 pg/m’ versus a 2003 OSHA PEL of 2 pg/m’. NIOSH/HETAB
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questioned this beryllium result stating that no supporting documentation such as
laboratory analysis reports was provided to substantiate the finding.
NIOSH/HETAB noted that NIOSH/DART data at other UNICOR facilities do not
show significant beryllium exposures, and that some data errors were found in
previous UNICOR consultant reports (see Attachment 3). At this time, sample
data sheets identified respiratory protection as “full-faced HEPA respirators™ (i.e.,
full facepiece APRs with HEPA cartridges). These respirators have an assigned
protection factor of 30. As in previous consultant reports, no recommendations
were provided.

In summary, the results between December 2002 and June 2003 after the implementation
of “improved” glass breaking ventilation (as stated by UNICOR) and before relocating
the glass breaking booth and operations to a room near the outside loading dock, showed
that inmates were still exposed to cadmium during glass breaking at levels that exceeded
the OSHA PEL and/or action level. Both sampling episodes during this period showed
erther elevated personal exposures to cadmium or elevated area levels near the LEV
exhaust. Although the January 21, 2003 data was representative of the LEV system being
operated without filters in place, the February data still showed one of two cadmium
exposures for glass breakers above the PEL even with the LEV filters in place.

During this period, respirators were upgraded to full facepiece APRs with an assigned
protection factor of 50, and exposures were reduced below those reported in 2002.
Therefore, exposures for glass breakers were within the protective capacity of the
respirators worn. Nevertheless, OSHA requires that exposures be maintained at levels at
or below the lead and cadmium PELs through the use of engineering and work practice
controls. UNICOR was not in compliance with this requirement.

The same deficiencies as described in Section 4.1.1.1, above for 2002 applied to
UNICOR during 2003. These included failure to take prompt and effective action, failure
to bring in ES&H and industrial engineering experts to evaluate hazards and design and
implement effective controls, use of trial and error approaches rather than systematic
hazard analysis and control processes, lack of communication across factories, and
others.

Critical programmatic deficiencies were also evident when the LEV system was operated
without necessary filters. Specifically, BOP policy PS1600.08 grants the Safety Manager
stop-work authority when conditions or practices exist that could reasonably be expected
to cause death or serious physical harm (i.e., create an “imminent hazard.” ). The policy
also states that “reactivation of the work or process shall be contingent upon the Safety
Manager's re-inspection and written approval.” The USP Atwater Safety Manager
ordered work stopped upon identifying the LEV filter deficiency, but UNICOR

® This stop-work authority also exists in the October 2007 revision of this document (i.e., PS 1600.09,
Occupational Safety, Environmental Compliance, and Fire Protection).
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apparently continued work without installing the filters and without the Safety Manager’s
re-inspection and written approval.’

In addition to this instance where operations continued without the LEV filters, according
to OIG interviews, the Safety Manager indicated that he invoked his authority to shut
down operations several times in 2002-2003 following tests showing excessive
contamination only to find that the operation had restarted several days or weeks later
without his permission. In this regard, UNICOR violated BOP policy.

’ It is the opinion of FOH and the other agencies that assisted the OIG with health and safety issues (i.e., the technical
team) that the Safety Manager was correct to attempt to shut down glass breaking operations once he learned that they
were being conducted without the LEV filters, and that BOP stop-wark policies should have been in place to clearly
provide him authority to do so. FOH recognizes that the Imminent Hazard section of Program Statement 1600.08 may
not have technically provided this authority since, although the deficiency was serious, the criteria referenced by the
policy may not have been satisfied. However, in general, whenever a necessary primary hazard control such as an
engineering control is not used properly or is not being operated as designad, it is appropriate and essential to stop work
until operability is restored. The continuation of operations absent installation of the filters and without the Safety
Manager’s approval appears to be a violation of OSHA regulations (e.g., 1910.1027 (k) states that “all swfaces shall be
maintained as fiee as practicable of accumulations of cadmium™) in-so-far as it allowed the uncontrolled release of lead
and cadmium-laden dusts into the glass breaking area as well as the general factory enviroument. The Safety Manager
did not authorize the continuation of the operation and FOH is not aware of any sound, documented rationale used by
UNICOR management at the time to contravene the Safety Manager®s decision. The lack of LEV filtration could
reasonably be expected by the Safety Manager to result in, at a minimum, elevated exposures at the time (if not cause
“serious physical harm™ as required by the BOP Imminent Hazard policy) based on a number of factors including the
visually apparent release of dust; the fact that the dust was known to contain significant concentrations of toxic metals,
including cadmium, a carcinogen; the knowledge that the OSHA PEL for cadmium had been exceeded in the past when
glass breaking operations were performed without the benefit of adequate engineering controls; and the realization that
general factory workers were not protected by respirators. Uulike the Imminent Danger section in the current (revised)
Program Statement, 1600.09, the language in 1600.08 did not require an immediacy of adverse health effects and did
not specify that the Chief of the OSHA Area Office be consulted should there be technical disagreements associated
with imminent hazard determmnations. Moreover, the revision to 1600.08 that the BOP made in 1600.09, which we
believe reflected BOP?s prior interpretation of 1600.08, was detrimental to worker safety in that it finther restricted the
circumnstances in which the Safety Manager could halt work to those situations where the harm from the hazardous
condition itself was “imminent.” The BOP’s revision therefore deprives the Safety Managers of authonity to stop work
where a latency period may exist for the harm to become apparent. In addition, FOH notes that the definition of
"emergency situation” in the OSHA respiratory protection standard (29 CFR 1910.134) can be interpreted as pertaining
to “ruming the booth without the filters™. According to the OSHA definition, an ‘emergency situation” means any
occurrence such as, but not limited to, equipment failure, ruptwre of containers, or failwe of control equipment that may
or does result in an uncontrolled significant release of an airtborme contaminant. As such, the BOP stop work policy
would not cover all "emergency situations.”

While there may be some disagreament among safety and health professionals about to what extent the missing filters
could result in worker exposwres to toxic metals that could “reasonably be expected to cause death or serious physical
harm™ on an immediate (“imminent™) basis, the OIG technical team finds that the Safety Manager was in the best
position to make these determinations and should not have been second-guessed by UNICOR management.
Furthermore, according to FOH’s discussions with representatives of OSHA’s Office of Federal Agency Programs,
Division of Enforcement and Technical Guidance, it cannot be ruled out that the occurrence would have qualified as an
“Imminent Danger™ as defined by OSHA (see Section |3a of the OSH Act of 1970), however a lack of exposwre data
precludes a definitive determination at this ime. Includedin the OSHA definition of Imminent Hazard is the
requirement that “For a health hazard there must be a reasonable expectation that toxic substances or other health
hazards are present and exposwre to them will shorten life or cause substantial reduction in physical or mental
efficiency. The harm caused by the health hazard does not have to happen immediately.” See the Conclusions and
Recommendations sections of this report for additional considerations. Additional discussion of the ineffectiveness of
the BOP “stop-work’ policy and apparent violation of the Imminent Hazard section of Program Statement 1600.08 will
be found in the OIG report.
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As in 2002, the UNICOR consultant reports stated exposure status versus OSHA PELs,
but did not provide recommendations to reduce these exposures that are consistent with
OSHA lead and cadmium standards. No mention was made that UNICOR was not in
compliance with these standards. Even though a sample was taken at the exhaust of the
LEV system, no mention was made of the status of the LEV system; that is, were filters
in place as required or not. The consultant did not provide recommendations regarding
the result that showed that cadmium dusts were distributed from the LEV exhaust to
occupied areas of the GBO and/or factory.

4.1.1.3 Exposure Evaluations between June 2003 and March 2003

The glass breaking booth and operations were relocated in June 2003 to a room adjacent
to the outside loading dock. Operations continued in that area until March 2005 with the
exception of several periods of reported suspensions. All glass breaking operations were
permanently stopped in March 2005. During this time period, six evaluations were
performed by a second UNICOR consultant. Also, the BOP industrial hygienist
performed one evaluation. Personal exposure monitoring and area air sampling were
conducted and samples were analyzed for lead, cadmium, barium, and beryllium.
Surface wipe sampling and other testing were also performed during some of these
evaluations. Results are summarized below.

e January 7, 2004: The consultant collected five personal exposure samples, with
three for glass breakers. All results were below the lead and cadmium PELs and
action levels. Breaker cadmium exposures ranged from <0.4 pg/m’ to 0.93
pgfms, and breaker lead exposures were all less than the limit of detection (LOD).
Curiously, the only personal sample with detectable lead exposure (2 ng/m’) was
an inmate on “kitchen duty” near the on-going glass breaking operations. All
beryllium results were also less than the limit of detection (LOD), and barium
exposures were low (well below the PEL). No information was provided
regarding work practices and hazard controls, and no recommendations were
provided.

¢ February 9, 2004: The consultant collected five personal exposure samples, with
three for glass breakers. The panel glass breaker had an exposure to cadmium at
17 ug/m’ as an 8-hour TWA (assuming no exposure for the remainder of the work
shift). This exposure is 3.4 times the PEL for cadmium. His lead exposure was
1.9 ug/m’, well below the lead PEL and action level. The cadmium exposure of
the funnel glass breaker was 0.73 png/m® and lead exposure was 0.6 ug/m’, both
well below the PELs and action levels. A worker supporting glass breaking had
cadmium and lead exposures less than the LOD. The feeder had cadmium
exposure less than the LOD and lead exposure at 0.4 ng/m’. The “kitchen helper”
also had cadmium and lead exposures less than the LOD. All beryllium results
were also less than the LOD, and barium exposures were low (well below the
PEL).
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The consultant issued three reports for this sampling episode, with dates of
February 17, February 23, and March 23, 2004. The first report was a cover letter
with the data which pointed out the one ¢levated cadmium exposure, but also
stated that “full-face negative pressure respirators and HEPA filters” were used,
and that “therefore the PEL for cadmium has been increased to 250.” This is an
erroneous statement in that the protection factor of a respirator does not increase
the PEL, and it is inaccurate to suggest that the PEL was not exceeded for the
cadmium exposure. The second report pointed out the one cadmium exposure
above the PEL, but did not describe PPE or respiratory protection or other hazard
controls and work practices that were employed. No context or explanation for
the exposure was discussed, and no possible causes or corrective actions were
provided. The consultant did recommend “that the panel breaking activity be re-
evaluated for any deviations or changes in the activity.” Follow-up monitoring
was also recommended. In the third report, the consultant added information that
described the PPE as disposable suits and full-face respirators with HEPA filters
and stated that the protection factor for this respirator is 50 and that the maximum
use level (MUL) for cadmium is 250 pg/m’. In discussing these reports,
NIOSH/HETAB mentions that “the erroneous statements in the report are another
example of incorrect or incomplete information that has been provided to
UNICOR by environmental consultants.” (See Attachment 3.)

March 10 and 18, 2004: The UNICOR consultant collected four personal
exposure samples on both March 10 and 18, 2004 for inmate workers performing
glass breaking or supporting activities. On March 10, all exposure results were
below the LOD. On March 18, cadmium exposures ranged from <0.4 pg/m’ to
1.4 ug/m3, which are below the OSHA PEL and action level. As opposed to the
February 2004 result, the panel glass exposure was less than the LOD while the
funnel glass exposure was higher at 1.4 pg/m’. The consultant reported that
similar PPE and respiratory protection were womn as in February 2004. The
consultant’s report offered no explanation for the reduced cadmium exposure
from its monitoring episode in February 2004. The only recommendations were
to periodically re-evaluate activities and to re-evaluate exposures if any changes
are implemented.

September 28-30, 2004: The BOP industrial hygienist performed a technical
assistance visit to conduct testing and evaluation for general factory activities, not
including glass breaking. Personal exposure monitoring and area air sampling
were performed for disassembly and related activities. All 17 personal and area
air samples were below the LOD for lead, cadmium, barium, and beryllium.
Eighteen surface wipe and 10 hand wipe samples were also collected. T.ead
concentrations for three work table top samples collected in factory areas ranged
from 2,200 ug/fi to 3,760 pg/ft’. These samples show significant contamination,
and the industrial hygienist recommended measures to prevent and control dust
accumulation, including using disposable surface covers and HEPA vacuuming,
as well as glove use and hand washing by inmates to prevent skin contamination
and possible ingestion. Although at much lower levels than the factory area, lead,
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cadmium, and barium were detected in the food service area. The industrial
hygienist recommended that based on these “low levels” the food service area
should be isolated from the factory area via physical separation (¢.g., addition of
walls, doors, and ceilingg), including isolation of the ventilation systems.

e March 18 and 28, 2005: The UNICOR consultant performed exposure
monitoring and surface wipe sampling on both dates, and a ventilation assessment
on March 18. Six personal samples were collected for breakers and assistants
during GBO. All were below the OSHA PELs and action levels for cadmium and
lead. All barium and beryllium results were below the LOD. The most notable
result was for a glass breaking assistant on March 18, whose exposure to
cadmium was 3 pg/m’ during a 206 minute sampling period (1.3 pg/m’ as an 8-
hour TWA assuming no exposure for the remainder of the shift). This is still less
than the cadmium action level as an 8-hour TWA. All five personal samples for
inmates performing disassembly activities in the factory area (not glass breaking)
were all well below the lead and cadmium action levels, with many below the
LOD. Surface wipe sample results were difficult to understand as reported.
Results were reported in quantifiable micrograms (ug), but then converted to
ug/em?, most of which were reported as “<” (less than) results. Generally, these
results seemed far lower than typical results from other UNICOR factories and far
lower than results obtained by the BOP industrial hygienist in September 2004,
The consultant offered no interpretation of these data. Regarding the ventilation
evaluation, the consultant concluded “that the ventilation system is more than
adequate to trap the heavy metals evolving from the glass breaking operations.”
Overall, the consultant concluded that exposures “are below any level that could
be considered significant on an occupational level.” Recommendations were not
provided.

In summary, the 2004 and 20035 studies after relocating the glass breaking operations to a
paint spray booth in a room located adjacent to the loading dock showed that exposures
were much better controlled. With the one exception for cadmium on February 9, 2004,
all personal breaking zone samples were less than the cadmium and lead PELs and action
levels. Inmates performing glass breaking wore full facepiece APRs with a protection
factor of 50, and more importantly, since February 2004, exposures were controlled
through the use of engineering and work practice controls as required by the OSHA lead
and cadmium standards. Exposures for disassembly and related activities in the factory
(not including glass breaking) were all well below OSHA lead and cadmium action
levels.

UNICOR consultant reports stated exposure status versus OSHA PELs and, after
February 2004, the reports documented the PPE and respiratory protection used. The
studies did not include a critical evaluation of work practices and did not provide
recommendations for continued improvement.
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4.1.1.4 Summary of UNICOR and Consultant Evaluations-2002 through 20035

A summary of exposures found to be above the action level or PEL at USP Atwater as
determined by BOP and UNICOR consultants and industrial hygienists is provided in

Table 2.

Table 2

Exposures Above the Action Level or Permissible Exposure Limit at USP Atwater
as Determined by BOP and UNICOR Consultants and Industrial Hygienists*

Time Period: 2002 through February 2004

Date of Exposure as 8-
Tester Parameter Description hour TWA
Test
(ug/m?)
June 2002 | Consultant | Cadmium Personal Sample in Glass Breaking Booth | 6.8 to 41°%%
Lead Personal Sample in Glass Breaking Booth | 13 to 80**
July 2002 | Consultant | Cadmium 7 Personal Samples in Glass Breaking Upto 270 [4 of
Booth 7>PEL; 50f 7
=AL]J
Lead 7 Personal Samples in Glass Breaking Upto58[lof7
Booth =PEL; 3 of 7
=AL]
Sept 2002 | BOPIH Cadmium Worker Breaking Panel Glass 6.63
Lead Worker Breaking Panel Glass 433
Cadmium Worker Breaking Funnel Glass 17.7
Cadmium Worker Breaking Panel Glass 90.8
Lead Worker Breaking Panel Glass 89.1
Cadmium Worker in Glass Breaking Booth 34.0
Lead Worker in Glass Breaking Booth 38.2
Cadmium Worker Breaking off Electron Guns 5.79
Cadmium Worker Loading Monitors to Electron 2.98
Gun Breaking Table, Outside of Booth
Nov 2002 | Consultant | Cadmium 5 Personal Samples in Glass Breaking 14 to 300
Booth
Lead 2 Personal Samples in Glass Breaking 130 and 210
Booth
Cadmium 1 Personal Sample in Glass Breaking 2.8
Booth
Jan 2003 Consultant | Cadmium 3 Personal Samples in Glass Breaking Upto3.7[3
Booth samples >AlL]
Feb 2003 | Consultant | Cadmium Sample in Glass Breaking Booth 8.7
Cadmium Sample in Glass Breaking Booth 4
Beryllhium Personal Sample in Glass Breaking Booth | 2.2
Feb 2004 | Consultant | Cadmium Worker Breaking (Glass 17

*The OSHA Action Level and PEL for Cadmium are 2.5 ug/m?® and 5.0 pg/m?, respectively. The OSHA
Action Level and PEL for Lead are 30 pg/m?® and 50 pg/m?, respectively. The OSHA PEL for Beryllium is

2 pug/m?3.

*# Larger value assumes 6.5 hours of work; smaller value based on 65 minute sampling duration.

FOH and NIOSH/HETAB findings conceming these elevated exposure results as well as
regarding others characterizations performed from June 2002 through March 2005 are
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summarized below along with conclusions regarding UNICOR’s work practices and
responses to the exposure results.

¢ Inmate workers were routinely exposed to cadmium above the OSHA PELs
during glass breaking in 2002 and early 2003 and to lead above the OSHA PEL in
2002.

¢ UNICOR did not have effective engineering and work practice controls in place
during 2002 and 2003 as required by OSHA. In addition, UNICOR allowed
inmates to perform glass breaking operation without adequate respiratory
protection in 2002.

¢ UNICOR conducted exposure monitoring associated with glass breaking
operations from 2002 to 2005, but was slow to take action as required by OSHA
to reduce employee exposures to levels at or below the lead and cadmium PELs.
Exposures were above the cadmium PEL for almost two years before UNICOR
was finally successful in maintaining exposures below those levels. Lead
exposures were above the PEL throughout most of 2002.

¢ UNICOR exhibited numerous systemic deficiencies in its failure to promptly
evaluate and control exposures during glass breaking at USP Atwater and other
recycling factories. Work planning with appropriate hazard analysis, control
design, and control implementation with control verification were lacking. Work
was not stopped at USP Atwater and other factories when elevated exposures
were repeatedly identified. Elevated exposure results were not shared with other
factories, and instructions to stop work pending evaluation and control of
exposures at all factories were not provided. ES&H experts were not retained to
evaluate hazards and controls, design engineering and work practice controls,
assist in implementation of controls, and verify effectiveness of controls. It
appeared that UNICOR took a “trial and error” approach to hazard analysis and
control that took nearly two years before effective exposure control was achieved.

e A clear indication of UNICOR’s lack of hazard analysis and implementation of
controls is the 2002 glass breaking operations where UNICOR failed to initially
implement effective engineering, work practice, and respiratory protection
controls, and then later in 2002 implemented inadequate respiratory protection
controls.

¢ The January 2003 incident of UNICOR operating the LEV system without the
necessary filters exemplified UNICOR’s slowness to respond to known hazards
and slowness to correct failed engineering controls. As discussed above in an
earlier section of this report, FOH believes that the BOP and UNICOR violated
the BOP stop-work policy (PS 1600.08) by continuing work in contravention of
the Safety Manager’s instructions.
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¢ With the exception of one cadmium exposure, worker exposures to lead and
cadmium in 2004 and 2005 were reduced to below the OSHA PELs through the
use of engineering and work practice controls, as required by OSHA. In addition,
adequate respiratory protection was provided during this period to achieve further
worker protection.

¢ The usefulness of many consultant evaluations was limited by the lack of analysis
and discussion of work practices and hazard controls, along with the lack of
substantive conclusions and recommendations that could have contributed to
reductions in exposures. In addition, some reports contained erroneous
information or statements.

¢ Discussion of the significance of surface contamination results was particularly
lacking in consultant reports.

¢ The reports prepared by the BOP industrial hygienist were more substantive and
contained recommendations for exposure and contaminant control.

UNICOR should ensure that as part of exposure monitoring episodes, its consultants also
evaluate and report on work practices and hazard controls and provide appropriate
conclusions and recommendations related to the findings. UNICOR should implement an
eftective and pro-active approach to hazard analysis and controls utilizing ES&H experts,
as appropriate, to evaluate hazards, design controls, and support their effective
implementation.

4.1.2 OSHA Complaints, Inquiries, and Inspection of 2003 - 2({}3

FOH reviewed a series of documents dealing with complaints made to OSHA of worker
safety and health violations associated with e-waste recycling operations at USP Atwater.
The documents included two “OSHA Notice of Alleged Safety or Health Hazard” that
described the complaints; one dated April 14, 2003 and the other dated January 24, 20035.
In addition, FOH reviewed an OSHA inspection report for a March 20035 inspection
pertaining to the January 2005 complaint, as well as various related emails and
correspondence.

The first complaint was documented by correspondence from Director of Enforcement
and Investigations, OSHA-Honolulu, to the USP Atwater Safety Manager,

The complaint alleged that USP Atwater inmates involved in UNICOR e-waste
disassembly operations were being exposed to known carcinogenic heavy metals without
protective clothing or respirators and that several correctional officers refused to go back
to work after high levels of cadmium were detected in their blood. The complaint also
alleged that inmates were not being tested for cadmium or lead poisoning despite
continuing exposures. In addition, the complaint alleged that workers were being x-rayed
daily upon leaving the UNICOR facility posing a health concern due to excessive
radiation exposure. Other than this OSHA correspondence, no other documents related to
these 2003 allegations were available for FOH review.
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In 20035, a second complaint was documented in correspondence to USP Atwater from
OSHA-San Francisco. In the “Notice of Alleged Safety or Health Hazard,” seven alleged
OSHA violations were described in the UNICOR warchouse where e-waste recycling
operations occurred. A summary of these allegations is provided below.

¢ Staff members and inmate employees are required to consume food in a
contaminated lunchroom area that is not sealed off from the workroom area.
[1910.141(g)(2)]

¢ Food service operations are not being conducted in a hygienic manner in-so-far as
food is being contaminated with toxic metals resulting from activities like the use
of compressed air for cleaning of surfaces in the e-waste factory. [1910.141(h)]

e Warehouse work and storage areas are not being kept adequately clean resulting
in contaminated surfaces. Use of compressed air exacerbates the spread of this
contamination. [1910.141(a)(3)(1)]

¢ Exposed staff members and inmate employees are experiencing skin and eye
irritation and have not been provided the PPE previously identified in the
UNICOR hazard assessment. [1910.132(d)(1)(1)]

¢  Workers are exposed to compressed air utilized for cleaning that exceeds 30
pounds per square inch. [1910.242(b)]

¢ Staff members and inmate employees have not received training on cadmium and
barium as required by hazard communication regulations. [1910.1200¢h)(2) and

(3l

¢ Staff members and inmate employees have not been informed about the existence,
location, and availability or records such as air/wipe sampling tests nor of their
right to access these records. [1910.1020(g)(1)]

In response to these allegations, a letter signed by the USP Atwater warden was issued on
February 11, 2005 which outlined USP Atwater’s investigation into the allegations and
provided details about any workplace modifications or corrective actions which had been
instituted as a result. The letter indicated that USP Atwater’s review of each complaint
found that operations were currently in compliance with all referenced regulatory
requirements and pointed to a number of considerations to justify this position, including
the following:

¢ Low or non-existent contamination on dining arca surfaces and workers hands, as
reflected by wipe samples collected by USP Atwater in September 2004,

e Delivery of food to the factory in enclosed containers which do not allow
contamination by dusts;

33



¢ Thorough cleaning of the dining area and food service equipment on a daily basis;

e On-going cleaning and maintenance of the computer recycling factory and
warehouse;

¢ Completion by USP Atwater of a PPE assessment which reflected that appropriate
PPE (safety glasses, work gloves, safety shoes) is being used by inmate workers
who disassemble computers;

¢ Lack of medical or industrial hygiene information to support the contention that
exposure to lead, cadmium and barium is causing eye and skin irritations; and

¢ The results of a UNICOR review which indicated that staff and inmates receive
adequate work place training on lead, cadmium, and barium.

In addition, the warden’s letter indicated that a number of new policies or workplace
modifications had been or will be implemented, including:

¢ Adoption of a new policy prohibiting the use of compressed air for cleaning
purposes in the computer recycling factory and warehouse;

¢ Adoption of a new policy whereby the Factory Manager will ensure that staff and
inmates are initially and annually notified of the existence, location, and
availability of any records pertaining to workplace exposures via inmate
orientations, staff-issued packets, etc.

Following receipt of the warden’s February 11, 2005 letter, OSHA deploved inspectors to
USP Atwater on March 29-30, 20035 to assess exposures at the UNICOR e-waste
recycling operations. As described in a report dated April 11, 2005, OSHA performed
walkthrough inspections of operations including warehouse receiving operations, e-waste
disassembly, and CRT glass breaking being performed in an arca equipped with a
commercial spray paint booth as an engineering control. Based on sampling strategies
formulated during the first day of the site visit, area air sampling and wipe sampling were
conducted to determine the extent of exposure in these work areas. In addition, a
qualitative assessment of the commercial spray paint booth ventilation system was
performed.

On March 30, 2005, OSHA collected air samples from three factory locations in the
penitentiary where e-waste disassembly occurred to assess air exposures for 13 metals,
including lead, cadmium, and beryllium. In addition, area samples were collected from
inside the glass breaking area and in the warehouse. All area air samples were described
as ‘negative’ with the exception of three air samples collected inside the glass breaking
booth (i.c., the converted spray paint booth). These three samples showed cadmium air
concentrations approaching but not exceeding 50% of the OSHA PEL for cadmium (the
action level). The report indicated that all three workers in the glass breaking booth were
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fitted with full face piece negative pressure respirators. In addition to the area samples,
OSHA collected one personal sample from the breathing zone of a guard monitoring the
glass breaking activities who was stationed on the loading dock outside the glass
breaking room. This sample was described as ‘negative’. No information was provided
regarding the numbers or types of CRTs being broken during the sampling.

In addition to the air samples, OSHA collected wipe and surface samples throughout the
UNICOR work areas (factory management areas/disassembly tables, glass breaking area,
and warehouse) to identify the presence of dusts containing metal contamination.
According to OSHA’s report, “assessment of exposure to toxic heavy metals such as lead
and cadmium must also consider surface and skin contamination because ingestion or re-
entrainment of dusts from clothing can be a major source of exposure.” Based on data
collected from a portable x-ray fluorescence analyzer, the OSHA report indicated that
“some” lead contamination was found on various building surfaces inside the
disassembly factory and on a disassembly table which was “probably from the solder
used in the electronic boards.” In addition, the report indicated that lead and barium
contamination was found on working surfaces inside the glass breaking room and that
this was “not surprising”. Wipe samples from the hands of inmate employees working in
the glass breaking room showed “appreciable” amounts cadmium contamination which,
on at least one glass breaker, was not effectively removed through hand washing (based
on a post-hand washing sample). The amount of lead contamination was reported to be
similar on the hands of glass breaking workers as compared to factory floor inmate
workers.

Overall, the OSHA report concluded that area air sampling data indicated that aerosols
generated by the glass breaking operations were adequately contained inside the
enclosure and that the modified spray paint booth provided sufficient negative air
movement. The report also concluded that, in general, work practices and ventilation
design provided good control of potential exposures to heavy metal contamination but
that wipe samples indicated the need to improve hand washing/hygiene practices.

Following the completion of the March 2005 OSHA inspection at USP Atwater, the
Director of Enforcement and Investigations for OSHA-San Francisco provided identical
letters to USP Atwater’s Safety Manager,_ and the UNICOR Recycling
Business Group in which each of the seven original complaints (summarized above) were
addressed in light of the inspection’s findings. In this letter, dated May 23, 2005, OSHA
indicated that it was unable to substantiate any of the complaints. Furthermore, OSHA
indicated that no violations of other OSHA safety and health standards were identified
based on a review of work practices, industrial hygiene sampling, assessment of the
ventilation system, and evaluation of the Safety and Health Program.

4.1.3 NIOSH/DART and FOH Evaluation of April 2007

In April 2007, NIOSH/DART with assistance from FOH conducted an industrial hygiene
evaluation at USP Atwater to evaluate exposures to metals and other occupational
hazards associated with the recycling of electronic components. This evaluation was a



qualitative assessment with some surface sampling, but was not a comprehensive
evaluation. Operations conducted at the time of this evaluation included receiving and
sorting, disassembly, and packaging and shipping. Glass breaking was stopped in March
2005 and was, therefore, not part of the NIOSH/DART evaluation. The NIOSH/DART
evaluation included observations of work practices and PPE use, surface wipe and bulk
dust sampling and analysis, and limited noise monitoring. The bulk dust and surface
wipe samples were analyzed for lead, cadmium, bartum, beryllium, and nickel. Personal
exposure monitoring was not performed. Results of the evaluation are summarized
below and are provided in detail in Attachments 1 and 2. Also see the Appendix for
guidance to assist in evaluating surface wipe and bulk dust samples.

¢ Wipe samples were collected from 26 work area surfaces (see Attachment 2a for
results). Most samples were below the 200 ug/fi* OSHA guideline for lead that
applies to clean areas such as change rooms, but not active lead work arcas.
Therefore, most surfaces were adequately clean. Three surface samples that were
above the 200 pg/ft” OSHA lead guideline for clean areas were from two wooden
table tops (240 and 420 p_g/ft2 lead) and the top of an electrical power box (350
ug/ft* lead). The top of the power box had the highest cadmium contamination at
330 pug/fi’. Consistent with other UNICOR factories, this sample indicates that
metal dusts can accumulate on non-work surfaces that are not subject to regular
cleaning. Nevertheless, these levels were less than other surface criteria that
apply to work areas such as the Lange guidance that was developed for
commercial buildings. [Lange 2001] Overall, the data showed that factory areas
were kept reasonably clean.

¢ The highest lead measurement of 850 pg/ft* was collected on a surface inside the
exhaust hood that served the former GBO. Cadmium was present at 84 pg/ft’ on
this surface. This result indicates that systems associated with the former GBO
should be tested and decontaminated.

¢ Beryllium was not detected on the surfaces tested.

e Seven bulk dust samples were collected; three from the warehouse and four from
the UNICOR recycling factory at the penitentiary (see Attachment 2b for results).
Three of the four factory samples had the highest levels of lead and cadmium
ranging from 1,100 ug/g to 9,100 ng/g lead and 110 pg/g to 810 png/g cadmium.
Two of these samples were floor sweepings and the other was from the top of the
former GBO exhaust system. The latter result again indicates the need to
decontaminate systems and areas associated with the former GBO. Dust samples
from warehouse disassembly tables ranged from 150 pg/gto 430 pg/g for lead
and from 11 pg/g to 110 pg/g for cadmium.

e Seven additional bulk samples were collected in the factory from the top of the
ventilation duct and other high horizontal surfaces (see Attachment 2¢). These
samples showed lead contamination in the range of 44 ng/gto 1,100 pg/g and
cadmium in the range of 12 ug/g to 250 ug/g. [Note: These samples were
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collected by FOH and are not presented in the NIOSH/DART report in
Attachment 1.]

e NIOSH/DART noted that the work areas were kept reasonably clean, primarily by
the use of brooms and brushes. NIOSH/DART also stated that these cleaning
techniques are a potential source of airborne metal dust and the use of HEPA
vacuums and wet cleaning are better techniques to clean dust contamination from
surfaces. FOH also notes that dry sweeping and brushing is explicitly prohibited
by OSHA lead and cadmium standards.

¢ Regarding PPE, NIOSH/DART reported that safety glasses were used in most
operations, hearing protection was available where needed (primarily near the
baler) and disposable respirators were available for voluntary use.

¢ Spot noise measurements were taken in the warehouse using a sound pressure
meter. Noise measurements were not taken in the USP factory because work was
not being conducted due to a lockdown. Occasional transient noise measurements
up to 90 dBA were found in the warchouse, but most were well below that level.
NIOSH/DART was of the opinion that occupational noise exposures were below
the OSHA 90 dBA PEL and NIOSH 85 dBA criteria (which is also the OSHA
action level that triggers the need for a hearing conservation program). However,
NIOSH/DART recommended that further noise evaluations be conducted. The
NIOSH/DART readings were limited and were not intended to represent a
complete noise survey of all noise producing sources.

NIOSH/DART provided several recommendations including training in the use of PPE
and dust suppression techniques, evaluation of hazards associated with tasks that are
biomechanically taxing, evaluation of the heat stress hazard during summer months,
performance of health and safety evaluations, vigilance in hygiene practices including
hand washing, use of HEPA vacuuming and wet cleaning methods for surface
decontamination, and performance of a noise survey (see Attachment 1).

4.1.4 UNICOR Consultant Exposure Evaluation of 2009

In April, 2009, a UNICOR consultant performed air monitoring, ventilation testing,
surface sampling, and noise monitoring of e-waste recycling operations at USP Atwater.
The consultant evaluated disassembly and materials handling operations at the
penitentiary factory and warchouse. As stated in the consultant’s report, the purposes of
this evaluation were to determine worker exposures to lead, cadmium, beryllium, and
noise during the recycling operations underway at the time; to evaluate lead, cadmium,
and beryllium surface concentrations; and to determine the necessity of additional
controls and/or work practices. These evaluations were conducted as part of UNICOR’s
annual monitoring program implemented in 2009 for its factories. This monitoring did
not include an evaluation of glass breaking, because all GBO at USP Atwater were
suspended in 2003,
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At the disassembly factory in the penitentiary, air monitoring consisted of the collection
of 10 personal samples for workers involved with various e-waste disassembly operations
being performed on factory tables. At the outside camp, the consultant collected an
additional seven personal air samples for workers stationed at disassembly tables and at
the baler. The consultant’s report stated that no lead, cadmium, or beryllium was found
in any of the 17 air samples, and that worker exposures were all below well below
allowable OSHA limits.

The consultant also measured the volumetric air flow of the disassembly factory’s swamp
coolers used for air conditioning. Testing was performed using a velometer and smoke
tubes. The consultant reported that at the time of the testing, only one of the four swamp
coolers was running due to cooler outdoor temperatures and indicated that the “amount of
flow per swamp cooler averaged 1,852 cubic feet per minute.” Regarding the camp, the
report indicated that no ventilation system was present with the exception of local floor
fans. No conclusions or recommendations were provided concerning the ventilation
evaluations at the two locations. [Note: FOH notes that OSHA issued a citation to
UNICOR at USP Lewisburg, in part, for using pedestal fans that can disturb surface
contamination and increase inhalation exposures in disassembly areas. UNICOR should
evaluate the fan types and their locations relative to the USP Lewisburg violation and
determine if the fans are appropriate for use.]

Based on these evaluations, the consultant recommended that several types of disposable
dust masks (N-95 or better) be made available to workers based on their personal
preference, and that Appendix D of the OSHA Respiratory Protection standard be
provided to the workers voluntarily using the masks. The consultant further
recommended that use of the dust masks should not be made mandatory and advised that
the results of his testing be communicated to workers within 15 days of receipt. No
comments were provided dealing with the use or effectiveness of other PPE (e.g., gloves,
eye protection, and protective footwear) or other controls such as to limit ingestion as a
route of exposure, ergonomic hazards, or heat stress exposures during hot weather.

The consultant also performed surface wipe sampling in the disassembly factory
(penitentiary) and camp. At the disassembly factory, samples were collected from 13
surfaces including floors, beams, ventilation ducts, table tops, and walls. All 13 were
analyzed for lead, while four samples were analyzed for cadmium and beryllium. Seven
of the 13 lead measurements exceeded the OSHA guidance level for clean areas (i.e., 200
ng/ft* for clean areas such as lunch room and change rooms but not active work areas, see
Appendix for more information), although only one of these samples was taken from a
work surface. The other six lead results, ranging from 588 to 2,890 p,g/ftz, were from
factory beams and ventilation ducts. Of the four samples tested for cadmium, two had
detectible concentrations (i.e., 482 and 544 pg/ft* taken from a beam and ventilation duct,
respectively). The consultant’s report notes that these cadmium surface concentrations
exceeded the U.S. EPA’s Health Benchmark for cadmium of 144 pg/ft” established as a
guidance level for residential dust clean-up following the September 11, 2001 attacks. In
addition, the report indicates that OSHA requires that surfaces be maintained “as free as
practicable” of cadmium contamination. The remaining two samples (from a floor
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surface and a table top) showed no cadmium contamination. None of the four surfaces
tested had detectible beryllium contamination.

At the camp, 10 surface wipe samples were collected from floors, tables, a beam, and the
top of a locker. All 10 were tested for lead and four were tested for cadmium and
beryllium. Of the 10 locations tested for lead, four (three table samples and one floor
sample) exceeded the OSHA guidance level for lead of 200 pg/fi’ for clean areas. Of the
four samples tested for cadmium, one floor sample slightly exceeded the EPA Health
Benchmark for residences. None of the four samples had detectible beryllium surface
contamination.

Overall, based on the evaluations performed, the consultant’s report concluded that dust
on beams, lights, and ventilation ducting does not appear to contribute significantly to
employee exposure and that although UNICOR personnel were vigilant about cleaning
their workstations, “more will need to be done in light of wipe sample results reported for
work surfaces.” The consultant recommended that that floors be HEPA vacuumed and
mopped, that workstations be HEPA vacuumed and wet wiped more frequently, and that
dry sweeping in the disassembly factories be limited to the collection of larger parts.
[Note: In other reports, NIOSH/HETAB recommended use of wet misting and squeegees
for clean-up of larger debris.] No recommendations were provided dealing with the
contamination on the elevated surfaces.

Other than indicating some “variability in the use of dust masks”, the consultant did not
provide additional documentation of PPE or work practices. The consultant conducted
noise monitoring, and these results are reported in Section 4.3.

In summary, the 2009 consultant report provided certain conclusions and
recommendations regarding current operations and facilities and was an improvement
over previous evaluations. However, the report did not provide an interpretation of the
ventilation measurements and was not comprehensive in terms of documenting existing
work practices and controls or determining the necessity for worker protection
improvements as originally stated in the purposes of his report. In addition, given the
limited numbers of samples collected, the surface sampling performed should not be
construed as a comprehensive delineation of contamination such as would be the basis for
a detailed operations and maintenance plan to control exposures to contamination on
various factory surfaces. That is, unless a suspect surface, building component, or piece
of equipment is assumed to be contaminated and treated as such, sampling should be
performed to ascertain its status. This may require multiple samples from dispersed
locations and sampling in hidden or inaccessible locations (that may be accessed at times
by workers or otherwise contribute to personal exposures or environmental releases). It
is recommended that UNICOR utilize sampling regimens that are informed by guidance
documents such as the U.S. EPA’s Lead Sampling Technician Field Guide [EPA 2000]
and Managing Asbestos in Place, A Building Owners Guide to Operations and
Maintenance Programs for Asbestos-Containing Buildings [EPA 1990].

39



FOH recommends that UNICOR discontinue use of dry sweeping and develop an
operations and maintenance plan to deal with contamination on elevated and other
surfaces not subject to regular cleaning. FOH also recommends that UNICOR evaluate
the appropriateness of the factory fans relative to the USP Lewisburg OSHA violation for
pedestal fan use. OSHA issued this violation for both dry sweeping and pedestal fan use
in the disassembly areas even though exposures were less than the action levels.

4.2 Assessment of the Medical Surveillance Program

As part of the DOJ/OIG investigation, NIOSH/HETAB assessed the existing medical
surveillance program for inmates and staff exposed to lead and cadmium during e-waste
recycling at USP Atwater. NIOSH/HETAB conducted a site visit in October 2008 to
conduct this assessment. Results are summarized below and are presented in detail in the
NIOSH/HETAB report provided in Attachment 3.

¢ NIOSH/HETAB reported that inmates were exposed to cadmium and lead above
occupational exposure limits during glass breaking from 2002 to 2003. During
this period, it appears that inmates worked without adequate respiratory protection
from April 2002 to July 2002. Exposures seemed to have been better controlled
with the relocation of the GBO to the spray booth, however, one exposure
monitoring result showed significant exposure to cadmium.

¢ Biological monitoring is performed by the USP clinic and consists of blood lead
levels (BLL), blood cadmium (CdB), urine cadmium (CdU), urine beta-2-
microglobulin (B-2-M), and serum barium. Not all tests are done for each inmate.
The tests are reviewed by a physician. Paper copies of results are maintained in
the inmate’s personal medical record. No physical examinations are performed
and inmates did not receive medical clearance to wear a respirator.

¢ Preplacement test results from March 2002 were available for 10 inmates who
performed glass breaking. These 10 inmates were retested in early July 2002
prior to respirator use but about one week after temporary shutdown of the GBO.
The BLLs of these 10 inmates increased. In July, the mean BLL was 4.6 pg/dL
(range of 2-9 ug/dL). In March, the BLLs ranged from below the LOD of 2
ng/dl for six inmates to 3 pg/dl.. In contrast, CdBs decreased for these 10
inmates in July relative to March 2002. Mean serum barium in May was 76.3
g/l and was 105.5 pg/l. in July. NIOSH/HETAB noted that these test results are
the best indication of inmate exposure during the time frame when glass breaking
was performed without controls or respiratory protection. NIOSH/HETAB
concluded that the slightly increased BLLs indicate exposure to lead, and the
decreased CdB results likely represent an inability to leave the work area to
smoke (smoking is known to increase CdB levels, sometimes dramatically).

¢ In July 2002, an additional cight inmates were tested for the first time. The mean
BLL was 3.8 pug/dL (range of 2-8 ng/dL), comparable to but slightly lower than
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the previously discussed 10 inmates. CdB levels were below the 1.OD for four
inmates and the mean was 1.4 nug/L. for the other four.

¢ Ten inmates were tested between one and four times from May 2003 to
November 2004. NIOSH/HETAB found that biological monitoring results were
unremarkable with regard to potential for occupational exposure to lead,
cadmium, and barium (see Attachment 3 for the results and discussion).

¢ Records were reviewed from seven staff members who filed workers’
compensation claims for exposures from recycling. These staff members were
seen by an occupational medicine physician and a toxicologist. Two reported no
symptoms and five reported cough and nasal problems. Biological monitoring
and other medical tests were performed for these staff members. The toxicologist
determined that none of the individuals evaluated had any occupational medical
problems. (See Attachment 3 for further details.)

¢ NIOSH/HETAB also reviewed results of medical surveillance that 10 UNICOR
staff received from private physicians between 2007 and 2008. Eight BLLs were
all below the LOD. Of nine CdBs, eight were below the LOD and one was 0.8
ug/L. Of nine CdUs, six were below the LOD and three ranged from 0.3 to 0.4
ng/T.. Eight B-2-M results were within the normal range.

Overall, NIOSH/HETAB concluded that the results of biological monitoring for both
staff and inmates were unremarkable with regard to potential occupational exposure to
lead, cadmium, and barium. No inmates or employees had blood or urine levels of lead
or cadmium which exceeded occupational standards. NIOSH/HETAB also concluded
that medical surveillance was not in compliance with the OSHA lead and cadmium
standards, and medical clearance was not performed for respirator use in the GBO which
is a violation of the OSHA respiratory protection standard. NIOSH/HETAB stated that
there is no need to perform any further medical surveillance if the GBO remains closed.

4.3 Investigations for Noise Exposure

In April 2007, NIOSH/DART took a limited number of spot measurements for noise in
the camp warehouse only, because the penitentiary factory was not operating at the time
of the evaluation. NIOSH/DART did not find exposures likely to be above the OSHA
action level as 8-hour TWAs (see Section 4.1.3), but NIOSH/DART recommended that a
complete noise survey be performed for all operations that could potentially have a noise
exposure. BOP and UNICOR consultants performed two noise surveys in 2009, as
reported below.

A BOP consultant conducted a noise survey at USP Atwater in March 2009.
“Instantaneous” noise measurements were taken throughout the penitentiary, including
many areas not associated with UNICOR operations, such as housing units. These
“instantancous” types of readings are point-in-time readings rather than dosimetry that
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measures exposures as 8-hour TW As, which can then be compared to OSHA exposure
limits.

Over 200 noise readings were taken, but only nine were in UNICOR areas. Of the nine,
only three were in potentially noise producing arcas, which were identified as
demanufacturing areas and a drilling area. None of the three readings were found to
exceed the OSHA PEL or action level. The consultant survey is very limited relative to
UNICOR e-waste recycling. The consultant report does not mention if specific
areas/activities of potential noise sources were monitored, except for one “drilling”
reading (e.g., arcas and activities involving balers, powered hand tools, or other powered
tools and equipment were apparently not tested). FOH notes that other UNICOR
disassembly factories showed noise exposures above the OSHA action level and/or PEL
for a limited number of specific activities and areas.

The consultant stated that based on levels not exceeding 85 dBA (the OSHA action
level), areas surveyed are not subject to a hearing conservation program. The Factory
Manager and Safety Specialist confirmed that a hearing conservation program is not
required nor in place, but also stated that hearing protection is required and made
available as an added precaution.

In April 2009, a UNICOR consultant conducted personal noise dosimetry to evaluate
noise exposures during various e-waste recycling operations taking place at USP Atwater.
This work was performed as part of UNICOR s annual monitoring program implemented
in 2009 for its factories and was conducted at both the penitentiary disassembly factory
and camp.

Noise doses were obtained over monitoring periods of approximately two to seven hours
from 10 different workers involved in various activities judged by the consultant to have
the potential to exceed OSHA action levels. Work activities included disassembly,
copper recovery, breaking up of microwaves, and operating balers. Calculated as 8-hour
TW As, doses ranged from 13 to 53% of the OSHA PEL with only one worker recording
a dose in excess of the OSHA hearing conservation action level (i.e., 50 percent of the
PEL or 85 dBA as an 8-hour TWA). The worker whose exposure (53%) exceeded the
OSHA hearing conservation action level was described as operating a baler located
outdoors at the camp. Based on these results, the consultant recommended that all balers
be included in a hearing conservation program following OSHA requirements of 29 CFR
1910.95, Occupational noise exposure, and including annual training and audiometric
testing.

In summary, the limited amount of noise monitoring for the e-waste recycling operations
conducted in March 2009 was not adequate to properly determine noise exposures. The
April 2009 survey applied proper techniques. UNICOR should have performed a hazard
analysis of its recycling activities at USP Atwater, including noise hazard evaluations,
prior to and then shortly after start-up of recycling activities in 2002. Additional noise
surveys should have been performed as activities were planned and initiated or modified
over time. Inmates performing baling should have been enrolled in a hearing
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conservation program at the start of baling operations. This is further indication that
UNICOR lacks an effective hazard analysis program for its recycling factories.

4.4 Environmental Issues

FOH conducted a review of available documents pertaining to environmental issues
associated with e-waste recycling operations conducted by UNICOR at USP Atwater
since 2002. Most notable were documents which reflected how, despite
recommendations from the Safety Manager at USP Atwater, wastes generated by the
UNICOR glass breaking operations (GBO) were not initially characterized in accordance
with governmental regulations and that, as a result, GBO-related wastes (e.g., air filters)
were not initially disposed of in an appropriate manner (i.e., as hazardous waste). In
addition, documents pertaining to a fire at the USP Atwater e-waste facilities reflected a
lack of preparedness and communication which likely contributed to an uncontrolled
release of hazardous materials.

Overall, the reviewed documents reflect that, from the standpoint of compliance with
environmental regulations, USP Atwater and BOP had not adequately prepared for
initiating e-waste recycling operations, and even after being advised of the need for
necessary testing and other actions, prompt implementation of these recommendations
did not occur. Also, important information and lessons learned were not effectively
communicated to other e-waste recycling operations at other BOP institutions.

FOH reviewed correspondence regarding concerns that the Safety Manager raised shortly
before and soon after recycling was initiated at USP Atwater. These concerns included
the need for CRT glass and other wastes to be analyzed to determine whether the
materials would be required to be treated as hazardous waste. In a memo to the Associate
Warden dated March 2002 (one month before computer recycling operations began at
USP Atwater), the Safety Manager indicated that Toxicity Characteristic Leaching
Procedure (TCLP) tests needed to be performed on the CRT glass “to identify the
material content as hazardous or non-hazardous for shipping, handling and recycling
purposes” and to “ensure that lead, cadmium, and barium levels are below the EPA
hazardous waste guidelines” (see Table 3, Maximum Concentration of Selected
Contaminants for the Toxicity Characteristic).

The need for an environmental risk/health assessment for the e-waste recycling

operations had been previously identified in a November 28, 2001 memo from the Safety
Manager to the Factory Manager.
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Table 3
Maximum Concentration of Selected Contaminants
for the Toxicity Characteristic’

Contaminant TCLP Regulatory Level
Arsenic 5.0 mg/L
Barium 100.0 mg/LL

Cadmium 1.0 mg/L,
Chromium 5.0 mg/L
Lead 5.0 mg/L
Mercury 0.2mg/LL

[40 CFR 261.24]

In June 2002, three months after the start of GBO at USP Atwater, TCLP testing of
exhaust air filters from the glass breaking area was performed. Test results identified
concentrations of lead which, according to a July 1, 2002 memorandum from the Safety
Manager, “far exceeded” EPA Resource Conservation and Recovery Act (RCRA)
standards. Based on these results, the Safety Manager indicated that, effective
immediately, the glass breaking primary and secondary exhaust filters will need to be
removed and handled as hazardous waste. The memo also specified a number of other
requirements that needed to be fulfilled including: provide 40-hour HAZWOPER
training to UNICOR staff; provide staff and inmates proper procedures and PPE for
replacing, handling and disposing the filters; identify the temporary satellite storage site
for the hazardous waste; and identify a certified hazardous waste disposal company.
According to OIG interviews of USP Atwater inmates and staff, no special precautions
were initially afforded these filters and they were disposed of in unlabeled plastic bags
(i.e., not as hazardous waste).

Later in July 2002, a memo by the Warden to the BOP Regional Director reflected “deep
concerns” about the UNICOR computer recycling program in regard to hazardous metals.
The memo pointed to two main issues: that the residual metals collected in the air
filtering system were not handled and disposed as hazardous waste in accordance with
EPA standards; and that the glass breaking operation resulted in the release of hazardous
metals into the air, exposing staff and inmates to “higher than allowed levels of lead,
cadmium, barium and other dangerous metals.” The memo pointed out the broader
implication that four similar glass breaking operations were underway in the BOP which
have not conducted any initial hazard assessments and also outlined a number of
corrective measures that USP Atwater would be taking to further characterize and control
risks. The memo concludes by stating that the UNICOR glass breaking operation at USP
Atwater has been temporarily suspended pending the implementation of the corrective
measures, and by recommending that UNICOR should be responsible for funding and
developing a lead management plan so that operations Bureau-wide can meet
governmental requirements. Subsequent to this memo, a “Cadmium and Lead
Compliance Program Plan” dated August 7, 2002 was prepared for USP Atwater by a
consultant which detailed a number of safety and health measures and identified wastes
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from the glass breaking area, including air filters, as hazardous waste. However, the OIG
found no evidence that this plan was ever put into practice as intended.

In addition to learning that its glass booth filters could constitute hazardous waste,
UNICOR also was aware from dealing with California regulators that its glass booth
emissions could subject it to California EPA air regulations. In a letter dated June 2,
2003, USP Atwater’s Associate Warden of Industries requested a permit waiver from the
San Joaquin Central Valley Air Pollution Control District in order that reprocessed air
from the CRT glass breaking booth could be vented to the outside. The letter explained
that the CRT glass breaking booth, which had been in operation since April 1, 2002, had
previously vented its filtered air back into the inside of the factory work area but that it
had been recently shut down as a precautionary measure pending relocation to another
location where air could be vented to the outside. The letter indicated that based on the
design ventilation rating of the booth (i.e., 8000 cubic feet per minute), quantitative
measurements of respirable dust in the CRT breaking area (i.e., 1.3 mg/m3) and a ‘worst
case’ shift duration (6.5 hours), a maximum theoretical total of 0.250 pounds of
particulates per day would be released, not factoring in the filtering processes being
employed (which was described as having a manufacturer rating of 100% for particles
down to 2 microns in size). The letter was accompanied by a San Joaquin Valley Air
Pollution Control District Permit Application for Authority to Construct a New Emission
Unit and a Supplemental Application Form describing the baghouse/dust collector being
proposed to collect materials described as containing “lead, cadmium, barium and
beryllium”. Ultimately, it was determined that UNICOR qualified for an exemption from
air permitting requirements.

Environmental issues at USP Atwater also were raised in the context of a fire which
occurred at USP Atwater on November 10, 2003, The fire reportedly involved about
1,000 televisions and computer monitors stacked outside the warehouse and awaiting
processing at the UNICOR e-waste recycling factory. Due to the presence of heavy
metals in the materials, a hazardous waste contractor was immediately called in to
contain the contamination. As a follow-up to the containment, local environmental
regulators expressed the immediate need for further remediation (i.e., removal of debris
and underlying soil) before forecast rain showers occurred. Correspondence a week after
the fire occurred (i.e., November 17, 2003) from the BOP Central Office reflected that
remediation had still not occurred and that officials were concerned over the fire’s
ramifications in light of hazardous waste, clean air, and clean water regulations and
possible regulatory fines.

Environmental reports and correspondence were reviewed dealing with the 2003 testing
of UNICOR roof filters which constitute part of the factory’s general air ventilation
system (as opposed to the LEV filters associated directly with the GBO). Specifically, a
cover memo from the Safety Manager at that time indicated that all “TCLP and RCRA
13" tests showed data “below the EPA hazardous waste reporting requirements” (i.e., the
filters would not be considered hazardous waste based on EPA criteria). The memo goes
on to indicate that “all 250 filters on the UNICOR roof will need to be changed out every
90 days to stay below the EPA threshold,” and makes the suggestion to place this task on



the facility’s computerized maintenance tracking system. However, a memo dated
November 9, 2005 from the Acting BOP National Safety Administrator indicated that
although the EPA toxic characteristic threshold was not reached, the California hazardous
waste regulations are more stringent, and two additional analytical tests were required: a
Waste Extraction Test (WET); and a “total metal concentration” determination. The
memo indicated that a WET analysis of the filters would “almost certainly” yield a
sample result exceeding the 250 mg/1 California hazardous waste limit for soluble zinc
and recommended that the filters be stored, manifested and disposed as California non-
RCRA hazardous waste. Based on the Acting BOP National Safety Administrator’s
memo, correspondence was sent on November 10, 2005 to all recycling group factory
managers requiring that baseline testing of recycling factory ventilation air filters be done
and results evaluated in accordance with the various state hazardous waste regulations.
FOH found no evidence that this baseline testing of recycling factory general ventilation
air filters was done at other UNICOR e-waste recycling facilities until USP Lewisburg
performed very limited air filter testing in April 2006 (one sample was tested and found
not to exceed the RCRA limit for lead). HVAC filters from other UNICOR e-waste
recycling factories (FCI Elkton, FCI Ft. Dix) were not analyzed until tested in
conjunction with the OIG investigation (i.e., 2007) at which time at least some samples
were found to contain accumulated dust with high lead and/or cadmium levels which
failed or would be expected to fail the TCLP RCRA limit for lead. ®

Regarding the current environmental status of e-waste recycling operations at USP
Atwater, based on discussions held in August 2009 with the current UNICOR Factory
Manager and Safety Manager, these filters are currently being changed on an annual
basis. The Factory Manager also confirmed that the CRT glass breaking had been halted,
was not expected to re-start, and the current e-waste recycling operations at USP Atwater
are not currently subject to any special environmental permits dealing with air emissions
or hazardous waste.

4.5 Summary

Overall, documents from the start-up and initial operation of the UNICOR electronics
recycling activities at USP Atwater reflect that, despite the Safety Manager’s
recommendations to better characterize wastes and airborne dust concentrations and
temporarily suspend glass breaking operations until corrective measures could be
completed, hazardous waste (e.g., filters) was not properly identified, handled, or
disposed and airborne releases within the factory occurred which resulted in hazardous
personal exposures. Also, it is evident that similar issues should have been addressed at
other UNICOR facilities involved in e-waste recycling operations at the time (e.g., FCI
Elkton, FCI Texarkana), and that communication between these organizations was
lacking. The documents reviewed concerning the fire which occurred in 2003 reflect a
lack of prompt notification of appropriate BOP and UNICOR decision-makers, and a
need for more effective emergency action plans and contingencies.

8 See FOH individual institution reports for additional details.
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5.0 CONCLUSIONS

Conclusions concerning safety, health, and environmental aspects of UNICOR’s e-waste
recycling operations at USP Atwater are provided below under the following subsections:

Heavy Metals Exposures;

Noise Exposure and Other Hazards;

Health and Safety Programs, Practices, and Plans;
Health and Safety Regulatory Compliance; and
Environmental Compliance.

Various conclusions may be applicable to all UNICOR recycling factories with similar
operations and activities. These conclusions are supported by the results, findings, and
analyses presented and discussed in Sections 3.0 and 4.0 of this report, as well as the
documents assembled by the OIG. These conclusions, in part, are consolidated from the
various federal agency reports, and are also supplemented by FOH based on the entire
body of information assembled and reviewed. See Attachments 1 and 3 for additional
conclusions from the individual contributing federal agencies, NIOSH/DART and
NIOSH/HETARB, respectively.

51 Heavy Metals Exposures

1. Based on monitoring results from 2002 through 2003 performed by UNICOR
consultants and a BOP industrial hygienist, NIOSH/HETAB concluded that some
inmates were exposed to cadmium and lead above occupational exposure limits
during glass breaking occurring over this period of time [Note: GBO was
conducted in the penitentiary factory at this time]. Also, during this period,
NIOSH/HETARB concluded that it appears that inmates worked without adequate
respiratory protection from April 2002 to July 2002. FOH adds that respiratory
protection was also not adequate at least through November 2002, based on some
exposures being above the protection factor of respirators in use between July and
December 2002. Exposures were better controlled as a result of the relocation of
the GBO to the paint spray booth in 2004; however, one exposure monitoring
result showed exposure to cadmium above the PEL in 2004.

2. In January 2003, glass breaking was conducted for approximately a week without
the LEV system filters in place. These filters are essential for the removal of
metal containing dusts from the air. The LEV system was therefore ineffective in
controlling exposures during this period, and UNICOR operated this crucial
system outside of its design and operating parameters. The system simply
redistributed metal contamination to arcas of the factory where the system was
exhausted. Visible dust emissions were observed during this period according to
the USP Atwater Safety Manager and UNICOR staff. BOP and UNICOR did not
take prompt corrective action despite a stop-work order by the Safety Manager,
and continued work contrary to the Safety Manager’s instructions in violation we
believe of the BOP’s stop-work policy.

47



Personal exposures for glass breakers were repeatedly found to be above the
cadmium PEL during repeated exposure monitoring episodes from startup of the
GBO in mid-2002 through early to mid 2003, and above the lead PEL through
2002. During this period, cadmium exposures for glass breakers from 10 to 60
times higher than the cadmium PEL were not unusual. The last personal exposure
above the PEL was for cadmium in February 2004 (3.4 times higher than the
PEL). For a period of 22 months, UNICOR at USP Atwater did not control
inmate worker exposure to levels at or below the cadmium and/or lead PELs
through the use of engineering and work practice controls, as required by the
OSHA lead and cadmium standards. Based on exposures above the PEL for
almost two years, UNICOR was slow to bring exposures into compliance with
OSHA lead and cadmium standards. In addition, UNICOR did not take positive
actions at its other glass breaking operations, based on the USP Atwater findings,
experiences, and deficiencies.

During glass breaking, the last exposure above the PEL was found in February
2004 for cadmium. Since that time, breaker and feeder exposure monitoring
during glass breaking operations showed that lead, cadmium, and other metals
exposures were below the OSHA PELs and action levels when calculated as 8-
hour TWA exposures.

Given both the frequency and extent of lead and cadmium exposures, UNICOR
did not take prompt and effective action to remedy these conditions and
implement effective controls for glass breaking not only at USP Atwater, but at all
other UNICOR factories performing glass breaking. UNICOR should have taken
the following actions: stoppage of glass breaking work at USP Atwater and all
other glass breaking factories by July 2002; official notification of other factories
of USP Atwater exposures with instructions for analysis and corrective actions at
each factory; retaining qualified professionals such as industrial ventilation
engineers and certified industrial hygienists to design and assist in implementation
and verification of effective engineering and work practice controls; and, after
implementation of controls, restarting GBO with appropriate ES&H oversight,
monitoring, and other support until verification of effective exposure control.

UNICOR communication and information sharing with other factories was
lacking or not effective based on exposures also found at other factories such as
FCI Elkton [FOH 2008a] and FCI Texarkana [FOH 2009¢]. This lack of
information sharing was evident despite the USP Atwater Safety Manager
notifying the Assistant Warden in 2002 that at least four other factories had not
performed hazard analysis for similar operations. In addition, UNICOR appeared
to slowly implement control and improvement measures at USP Atwater more
through a process of “trial and error” and use of make-shift systems rather than a
systematic process of hazard analysis, work planning that includes hazard control
design and implementation, and work performance with hazard control
verification. Support of qualified ES&H professionals should have been applied
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10.

11.

12.

13.

at all stages not just to take exposure samples, but to contribute to design,
implementation, and verification of controls.

Monitoring of operations on the general factory floor (¢.g., disassembly, not
including glass breaking) was conducted in 2004. Based on these results,
exposures were maintained below the lead and cadmium PELs and action levels,
which is consistent with results from other UNICOR factories. From March 2003
to April 2009, no exposure monitoring was performed. In April 2009, UNICOR
resumed exposure monitoring at USP Atwater as part of its recently implemented
annual monitoring program. Current routine e-waste recycling operations
conducted in the general factory areas have minimal inhalation exposure potential
to lead, cadmium, and other metals. Lead and cadmium exposures were well
below OSHA action levels.

While glass breaking was performed, exposure monitoring was not conducted for
the cleaning and change-out of LEV systems and HEPA filters. These activities
have potential for higher lead and cadmium exposures.

During an inspection in 2005, OSHA could not substantiate any of the complaints
of violation that it received in both 2003 and 2005. During glass breaking, OSHA
found cadmium exposures near but below the OSHA action level. By this time,
UNICOR had achieved exposure control during glass breaking (i.e., the last
exposure recorded above the cadmium PEL was in February 2004). UNICOR
shut down glass breaking at USP Atwater shortly after the OSHA inspection.

NIOSH/DART found that surfaces associated with past GBO, such as inside an
exhaust duct and at the top of the former GBO exhaust system, were contaminated
with lead and cadmium. Further testing and decontamination should be
performed as part of the decommissioning of former GBO systems and areas.

NIOSH/DART found that most samples from other surfaces were below the
OSHA lead guideline for “clean™ areas. Three samples above the criteria were
from wooden table tops and the top of an electrical power box.

Surface testing results at USP Atwater as well as other UNICOR factories show
that disassembly activities result in metal dust contamination of work surfaces, as
well as elevated or other surfaces that are not subject to regular cleaning. In
addition to existing and improved housekeeping practices, implementation of an
operations and maintenance (O&M) plan will serve to control potential exposure
from existing and recurring contamination. An element of the O&M plan could
include periodic clean-up of surfaces (such as elevated or other surfaces not
subject to regular cleaning) by inmate workers; however, this would have to be
performed using proper hazard controls, work practices, and training.

NIOSH/DART noted that the work arcas were kept reasonably clean, primarily by
the use of brooms and brushes. NIOSH/DART also stated that these cleaning
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techniques are a potential source of airbomne dust, and the use of HEPA vacuums
and wet cleaning are better techniques to clean dust contamination from surfaces.
FOH also notes that dry sweeping and brushing is explicitly prohibited by OSHA
lead and cadmium standards. OSHA issued a violation to UNICOR at USP
Lewisburg for dry sweeping in 2007,

NIOSH/HETAB concluded that the results of biological monitoring for both staff
and inmates were unremarkable with regard to potential occupational exposure to
lead, cadmium, and barium. No inmates or employees had blood or urine levels
of lead or cadmium which exceeded occupational standards. NIOSH/HETAB
also concluded that medical surveillance was not in compliance with the OSHA
lead and cadmium standards, and medical clearance was not performed for
respirator use which is a violation of the OSHA respiratory protection standard.
NIOSH/HETAB stated that there is no need to perform any further medical
surveillance if the GBO remains closed.

. FOH considers the performance of initial and follow-up exposure monitoring

conducted between 2002 and 2005 at USP Atwater to be important in establishing
exposure levels and indicating where continuing improvements are needed to
reduce exposures. FOH encourages continuation of this practice even for general
factory operations, not including glass breaking. However, in reviewing
UNICOR consultant exposure assessment reports during this period for USP
Atwater, both FOH and NIOSH/HETAB found that the reports lacked substantive
evaluation of work practices and hazard controls. Interpretation, perspective, and
analysis of results were often lacking. In addition, recommendations were
generally not provided to contribute to continuing improvement of work processes
and reduction in personal exposures. An important example is that no
recommendations were provided when January 2003 results showed that
cadmium dusts from the LEV system were being distributed to the factory area,
because LEV filters were not in place. This is in contrast to the noteworthy
practice found to be in place at USP Lewisburg that provided for comprehensive
annual exposure assessments that included critical review, assessment, and
recommendations.

The UNICOR consultant evaluation of 2009 was an improvement over the reports
of the 2002 through 2005 period. However, some useful information was lacking,
such as the type of PPE used during disassembly and whether hearing protection
was in use for the noise exposure. In addition, the consultant did not address all
the stated objectives for the evaluation.

Noise Exposure and Other Hazards

NIOSH/DART took a limited number of “spot” sound pressure readings in the
warehouse in April 2007 and was of the opinion that noise exposures were below
the OSHA 90 dBA PEL and NIOSH 835 dBA criteria. The penitentiary factory
was not tested because work was not being conducted at the time. Based on the
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limitations of these spot readings and no factory testing, NIOSH recommended
further noise evaluations (see Attachment 1).

UNICOR did not conduct a noise survey at USP Atwater until March 2009,
Results of the March 2009 survey showed noise exposures below the OSHA PEL
and action level. The Factory Manager stated that a hearing conservation
program is not required based on these results. However, only three
“instantaneous” readings were taken in UNICOR “demanufacturing” and
“drilling” arcas. These limited tests do not represent a complete noise survey.

In April 2009, a UNICOR consultant found that inmates performing baling were
exposed to noise above the OSHA action level that requires a hearing
conservation program. UNICOR at USP Atwater has not implemented a hearing
conservation program, as required by 29 CFR 1910.95, Occupational noise
exposure.

The long period of time from start-up of operations at USP Atwater to the
performance of a noise survey showing that a hearing conservation program is
required for certain operations is further indication that UNICOR has been
deficient in its hazard analysis practices.

A heat exposure assessment has not yet been performed at USP Atwater.

Although not specifically reviewed at USP Atwater, tasks that are potentially
biomechanically taxing w