
































































































As noted above, one cadmium area air sample was above the OSHA action level, as 
presented in the consultant's report. The consultant did not mention this finding in its 
report, even though an exposure above the action level has regulatory implications 
defmed by the OSHA cadmium standard, assuming the sample is representative of the 
workers' breathing zone. For instance, initial monitoring above the cadmium action level 
requires additional monitoring to be conducted at least every six months and sometimes 
more frequently depending on conditions, until levels are consistently found to be below 
. the action level. Also, medical surveillance and biological monitoring is required if 
exposures above the action level can occur for more than 30 days per year. It is 
incumbent on the employer to demonstrate that such exposures do not occur for more 
than 30 days per year, if medical surveillance is not implemented. 

A UNICOR Industrial Hygienist made an inquiry of the consultant regarding this sample 
result and the consultant responded by email in January 2008. The consultant reported 
that the sample was taken in the middle of a work bench approximately six inches above 
the surface where disassembly was being performed, and workers were located on both 
sides of the bench. The consultant also confmned that the sample was an area sample 
and not a personal sample. The consultant reported that the sample duration was 383 
minutes from which the consultant apparently calculated the 8-hour TW A for this sample 
as 0.00199 mg! m3 (1.99 Jlg!m3

) and reported that this level does not exceed the cadmium 
action level. However, based on a 383 minute sample with an exposure of 3.4 Jlg/Jll3 for 
that duration and assuming zero exposure for the rest of the 8-hour period, the 8-hour 
TWA actually calculates to 2.7 Jlglm3 which is above the cadmium action level of 2.5 
Jlglm3

• 

According to the OSHA cadmium standard, monitoring to determine exposures relative 
to the action level are to be "breathing zone" samples. It is not known whether this area 
sample is representative of the workers' breathing zone; however, the sample was taken 
above the work bench where workers are stationed. UNICOR should consider that the 
result is representative of the breathing zone, unless it demonstrates otherwise by 
conducting sufficient additional monitoring over time or other means. 

Based on this cadmium result, UNICOR should have conducted follow-up breathing zone 
monitoring to determine whether this area exposure is a rare or frequent occurrence, to 
detennine if this area result is representative of the worker's breathing zone, to determine 
if it represents a worst case exposure, and to determine and correct contributing factors 
for the exposure. FOH also notes, however, that based on the consultant's narrative 
report, the consultant did not provide UNICOR with any indication that a cadmium area 
exposure result was above the action level, warranting follow-up analysis. The 
consultant also did not provide this information in its follow up email correspondence. 

4.1.3 NIOSHJDART Surface Wipe and Bulk Dust Sample Results 

As part of the OIG investigation, in June 2007 FOH and NIOSHIDART conducted bulk 
and surface wipe sampling in current areas where e-waste recycling is performed at 
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FeI Tucson. Samples were analyzed for total lead, cadmium, barium, nickel, and other 
toxic metals. 

Federal standards or other definitive criteria or guidelines have not been developed for 
acceptable levels of lead or cadmium surface contamination or dust concentrations in 
industrial areas where activities are perfonned involving lead and/or cadmium bearing 
materials. However, several recommendations or guidelines, primarily for lead, provide 
points of reference to subjectively evaluate the significance of surface contamination. 
Some guidelines that are available are noted below (see the NIOSHIDART FCr Elkton 
report for a more detailed discussion of guidelines): 

• OSHA's Directorate of Compliance Programs indicated that the requirements of 
OSHA's standard for lead in the construction workplace (i.e., 29 CFR 1926.62) 
can be summarized and/or interpreted as follows: all surfaces shall be maintained 
as 'free as practicable' of accumulations of lead; the employer shall provide clean 
change areas for employees whose airborne exposure to lead is above the PEL; 
and the employer shall assure that lunchroom facilities or eating areas are as free 
as practicable from lead contamination. The OSHA Compliance Directive for 
the Interim Standard for Lead in Construction, CPL 2-2.58 recommends the use of 
the Department of Housing and Urban Development's (HUD) initially proposed 
decontamination criteria of 200 J.lg/ff for floors in evaluating the cleanliness of 
change areas, storage facilities,. and lunchrooms/eating areas. In situations where 
employees are in direct contact with lead-contaminated surfaces, such as, working 
surfaces or floors in change rooms, storage facilities, lunchroom and eating 
facilities, OSHA has stated that the Agency would not expect surfaces to be any 
cleaner than the 200 J.lg/ftl level. 

• For other surfaces (e.g., work surfaces in areas where lead-containing materials 
are actively processed), OSHA has indicated that no specific level can be set to 
define how "clean is clean" nor what level of lead contamination meets the 
definition of "practicable." Specifically addressing contaminated surfaces on 
rafters, OSHA has indicated that they must be cleaned (or alternative methods 
used such as sealing the lead in place), as necessary to mitigate lead exposures. 
OSHA has indicated that the intent of this provision is to ensure that employers 
regularly clean and conduct housekeeping activities to prevent avoidable lead 
exposure, such as would potentially be caused by re-entrained lead dust. Overall, 
the intent of the "as-free-as-practicablelf requirement is to ensure that 
accumulation of lead dust does not become a source of employee lead exposures. 
OSHA has stated that any method that achieves this end is acceptable. 

• Lange [Lange, JH 2001] proposed a clearance level of 1,000 J.lg/ft2 for floors of 
non-lead free commercial buildings and 1,100 J.lg/ftl for lead-free buildings. 
These proposed clearance levels are based on calculations that make a number of 
intentionally conservative assumptions. 
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• HUD has established clearance levels for lead on surfaces after lead abatement. -
These levels range from 40 to 800 Jlglft2, depending on the type of surface. The 
level of 200 Jlg/tt2 is most commonly used. These levels, however, apply to 
occupied living areas where children reside, and are not intended for industrial 
operations. 

• Regarding lead in bulk dust or soil samples, the U.S. EPA has proposed standards 
for residential soil-lead levels. The level of concern requiring some-degree of risk 
reduction is 400 ppm (mglkg), and the level requiring pennanent abatement is 
2,000 ppm (mglkg). Again these levels are residential criteria, rather than for 
industrial settings. 

• There is no quantitative guidance for surface cadmium concentrations. OSHA 
states that surfaces shall be as free as practicable of accumulations of cadmium, 
all spills and sudden releases of cadmium material shall be cleaned as soon as 
possible, and that surfaces contaminated with cadmium shall be cleaned by 
vacuuming or other methods that minimize the likelihood of cadmium becoming 
airborne. 

During its June 2007 survey, NIOSHIDART collected surface wipe and bulk dust 
samples from various locations in the FeI Tucson recycling facilities both inside the 
glass breaking room and in the general factory and associated areas. Samples were 
analyzed for lead and cadmium and other toxic metals. Summary results for lead and 
cadmium levels in these samples are presented below (see Attachment 1 for complete 
results for all metals evaluated). 

• Five bulk dust samples were collected in the recycling factory. Lead ranged from 
34 mglkg to 1,000 mglkg. All levels were below the U.S. EPA soil-lead criterion 
for pennanent abatement, although this criterion is not directly applicable to 
surface dust in an industrial workplace. Three of the five were above the U.S. 
EP A criterion that suggests some degree of risk reduction. Risk reduction 
involves a program of cleaning and housekeeping, as well as an operations and 
maintenance (O&M) plan to prevent build-up of contamination. Wastes collected 
from cleaning and O&M activities should be tested via the TCLP methodology to 
ensure disposal in accordance with U.S. EPA regulations. 

• Surface wipe samples were collected in the FCI Tucson recycling factory and 
analyzed for lead and cadmium along with other metals. Six of 17 surfaces had 
lead concentrations above the OSHA-referenced criteria of200 Jlg/tt2, with the 
highest measurements at 900 Jlgltt2 and 1,300 Jlg/rr. The two highest results 
were from elevated surfaces (light fixtures) only accessible by ladder. Three 
other samples above 200 Jlglft2 were also from light fixtures. Only one sample 
above 200 J,1g/:tl? was from a work surface to which workers could be routinely 
exposed during daily activities. As stated above, the OSHA criterion does not 
apply to work areas involving lead materials and is not directly applicable to 
recycling work areas. It would apply to clean rooms, lunch areas and similar non-
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work areas that are associated with lead work activities. The level proposed by 
Lange, also for occupied work environments is 1,000 or 1,100 ~glft2, which 
approximates the level of the two highest surface wipe samples. 

• The highest cadmium surface concentration in the FCl Tucson recycling factory 
was 100 Jlgl:tt2 with all others below 80 Jlglft2. 

In evaluating these results, FOH notes that the levels of lead surface contamination, 
although generally within the range of available criteria, are significantly higher than 
those found by the UNICOR consultant that conducted sampling only 12 months prior to 
NIOSHIDART. All consultant samples were less than the lead detection limit which was 
about 20 ~gI:fl?, while NIOSHIDART samples were up to 65 times this level and 
averaged more than 10 times this level. NIOSHIDART collected samples from both 
elevated surfaces and work surfaces. When eliminating elevated surfaces from this 
equation, NIOSHIDART results are still up to 10 times higher for work surfaces and 
about five times higher on average. Similar differences were noted for cadmium surface 
results. [Note: Although direct comparison of results is problematic because of 
variability in sample locations and other factors, the levels are different enough to 
warrant follow-up evaluation.] 

The reason for the differences in surface contamination between 2006 and 2007 is not 
known with certainty, but possibilities could include differences in sampling methods, 
differences in sampling times relative to surface cleaning, and differences in sampling 
locations that do not allow for a direct comparison of results. Consultant monitoring was 
conducted approximately .16 months after the start of recycling operations, therefore, 
sufficient time should have passed to allow for surfaces to exhibit contamination 
representative of the recycling operations. Regardless of the reason(s) for the differences 
in results, UNICOR should conduct periodic surface testing to detennine if surface 
contamination is building up over time and to take action to prevent and correct this 
condition if it is occurring. 

The levels of lead and cadmium contamination found in June 2007 at the FCl Tucson 
recycling factory are not widespread throughout the facility. However, based on some 
levels near the suggested Lange guidance, UNICOR and FCI Tucson should implement 
procedures to reduce the risk of exposure to surface dusts and dust accumulations. 
UNICOR and FCI Tucson should implement an operations and maintenance (O&M) plan 
to limit contact with existing lead and cadmium contamination, limit its accumulation, 
prevent and/or control any releases of the contamination to the air, and generally prevent 
potential for inhalation and ingestion (Le., hand-to-mouth contact) exposure. With proper 
controls established, this plan could include periodic clean-up of surfaces by inmate or 
other workers using appropriate wet methods and HEP A vacuuming, such as the light 
fixtures and other surfaces above the work area where regular cleaning is not conducted 
and where dusts can accumulate over time. lJNICOR should also conduct periodic 
surface sampling (perhaps annually) to ensure that surface contamination levels are kept 
in check and are not significantly building up over time, as contrasting data from 2006 
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and 2007 could suggest. Elements of an O&M plan and suggestions for surface sampling 
are discussed in Section 6.0, Recommendations. 
In addition, NIOSHIDART observed that cleaning is conducted primarily using brooms 
and brushes. This can generate airborne dusts that increase personal exposures and 
become re-deposited. on other surfaces at various elevations. Brush and similar cleaning 
methods are also explicitly prohibited in the OSHA cadmium standard. NIOSHIDART 
recommends use ofHEPA vacuums and wet methods to clean surfaces of dusts 
containing lead, cadmium, and other toxic metals. When using wet methods, care should 
be taken to ensure that other safety hazards (such as slips or electrical hazards) are not 
introduced into the work area. 

4.2 Investigations for Noise Exposure 

Noise measurements were taken at various UNICOR recycling locations at FCI Tucson 
by OSHA and NIOSHIDART. These results are discussed below. 

OSHA conducted noise monitoring on May 4, 2005. Operations at a metal baler, 
cardboard baler, and station 14 during air gun use were monitored. The report states that 
a sound level meter and noise dosimeter were used. Some sound levels above 85 dB 
were reported for short periods, but as TWAs, the results were less than 85 dB, which is 
the level that triggers the requirement for a hearing conservation program. This 
monitoring, although useful for these activities, is limited in its scope and does not 
represent a complete noise survey for all recycling operations that could contribute to 
noise exposures. 

NIOSHIDART also conducted a limited amount of noise testing using a hand-held sound 
level meter (SLM). No noise dosimetry was perfonned. NIOSHIDART found peak 
levels up to 103 dBA near the plastic baler and 86 dBA near the metal baler. Where hard 
disks were being destroyed, peak levels over 100 dBA were common and levels were up 
to 112 dBA. The background noise in this area was in the range of 80 to 85 dBA. 
NIOSHIDART concluded that the SLM measurements indicated the need for a more 
comprehensive noise study. 

UNICOR has not conducted a noise evaluation at FeI Tucson. This is a deficiency in 
hazard analysis and control. 

4.3 Heat Exposure and Repetitive Stress 

In June 2007, NIOSHIDART found that indoor temperatures ranged from 71 to 81 
degrees F in the factory and up to 91 degrees F in the camp warehouse located across the 
street from the FeI recycling factory. Relative humidity ranged from 30% to 60%. 
Outdoor temperatures were measured in excess of 100 degrees F. NIOSHIDART 
concluded that heat stress (Le., heat exposure) should be periodically evaluated to ensure 
proper precautions are in place to prevent excessive heat exposure. Heat exposure 
evaluations should be focused on the camp warehouse and outside or other areas without 
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air conditioning. Heat exposure in the general factory area and its associated warehouse 
during the NIOSHIDART and FOH site visits was not a factor. 

As with other UNICOR recycling facilities, NIOSHIDART also observed tasks such as 
lifting that could produce repetitive stress. NIOSHIDART recommended that UNICOR 
evaluate tasks to determine if they are biomechanically taxing and implement 
modifications, procedures, training, or equipment to mitigate any identified hazard. 

4.4 Environmental Issues 

FOH conducted a limited review of available infonnation pertaining to environmental 
issues associated with e-waste recycling operations at FCI Tucson. E-mail 
correspondence in March 2005 between the Arizona Department of Environmental 
Quality (ADEQ) Hazardous Waste Inspections and Compliance Unit and UNICOR at 
FC! Tucson reflected that UNICOR had made appropriate up-front inquiries prior to the 
initiation of CRT recycling operations and that ADEQ conveyed the position that intact 
electronic scrap was not considered a hazardous waste (consistent with the U.S. EPA 
proposed rule on CRT management published June 12,2002 that allowed for an 
exclusion from the EPA definition of solid waste for used CRTs and glass, including 
broken and crushed, provided it was recycled and not disposed). ADEQ and UNICOR 
therefore concluded that the e-waste recycling activities at FCI Tucson did not fall under 
ADEQ's regulatory oversight so long as e-waste materials (particularly CRTs) were 
managed in accordance with the practices outlined in the EPA's proposed rule. The 
correspondence outlined a number of requirements should CRT glass breaking 
commence, but since this operation never occurred these requirements did not need to be 
followed. 

According to UNICOR officials at FCI Tucson, e-waste activities at this facility are not 
currently subject to any environmental permits associated with hazardous waste, air, or 
water/wastewater and none are in place. Cleaning activities such as HEPA vacuuming or 
wet mopping/wiping accumulate dusts that potentially contain toxic metals. These dusts 
and associated wastes should be tested via the TCLP methodology to determine proper 
disposal methods in accordance with U.S. EPA regulations. The Lead Safety Specialist 
said that evaluations of HEP A vacuum wastes and mop rinse water were underway or 
being planned to determine acceptable disposal methods per U.S. EPA regulations. 

5.0 CONCLUSIONS 

Conclusions concerning safety, health, and environmental aspects ofUNICOR's e-waste 
recycling operations at FCI Tucson are provided below under the following subsections: 

• Heavy Metals Exposures; 
• Noise, Heat, and Repetitive Stress Exposure; 
• Safety and Health Programs, Practices, and Plans; 
• Health and Safety Regulatory Compliance; and 
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• Environmental Compliance. 

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 and reviewed by FOH. 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 2 for additional 
conclusions from the individual contributing federal agencies, including NIOSHIDART 
and OSHA. 

S.1 Heavy Metals Exposures 

1. OSHA's and the UNICOR consultant's monitoring results from April and June 
2006 showed that inhalation exposure to lead, cadmium, and other toxic metals 
during FCI Tucson recycling operations are maintained below the OSHA PELs. 
However, one cadmium area result determined by the UNICOR consultant 
showed cadmium exposure above the action level, but below the PEL. [Note: 
FCI Tucson's recycling operations include disassembly and associated activities, 
but do not include CRT glass breaking.] 

2. UNICOR and FCI Tucson did not follow-up with additional monitoring or further 
evaluation to determine the source, cause, or frequency of the cadmium result that 
waS above the action level. Workers were stationed near this area sample and 
UNICOR should presume that this sample is representative of the workers' 
breathing zone, unless it demonstrates otherwise. Follow-up monitoring is 
required by OSHA when cadmium breathing zone exposure is above the action 
level. Medical surveillance is required by OSHA when the cadmium action level 
is exceeded for 30 days or more per year. In the narrative of its report and later· 
follow up email correspondence, the UNICOR consultant did not bring the 
cadmium exposure that was above the action level to the attention ofUNICOR. 

3. Based on surface wipe samples collected byNIOSHIDART in June 2007, lead 
and cadmium surface contamination in the factory can be controlled by 
implementing improved housekeeping and cleaning practices and by 
implementing an operations and maintenance (O&M) plari. An element of the 
O&M plan could include periodic clean-up of surfaces by inmate or other 
workers; however, this would have to be performed using proper hazard controls. 
This conclusion, however, is based on the 2007 levels remaining constant and not 
being allowed to increase (see Conclusion 4 for additional information on this 
issue). 

4. In June 2007, NIOSHIDART found that lead surface contamination was 
significantly higher than levels found by a UNICOR consultant in June 2006. 
Similar surface contamination differences were fomid for cadmium. UNICOR 
should conduct further sampling and analysis to determine if surface levels are 
significantly increasing over time and should take any necessary preventive or 
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corrective action based on the results (see Recommendations, Section 6.0 for 
more detailed information on further analyses recommended). 

5. Given that glass breaking has never been performed at FCI Tucson, the source of 
surface dust contamination is not from glass breaking, but is from contamination 
which has been released to the air and re-deposited on surfaces during routine e­
waste disassembly and handling. Effective cleaning and housekeeping practices, 
proper handling of dusts and debris resulting from cleaning and housekeeping, 
and possibly ongoing cleaning during disassembly are important to keep surface 
contamination in check and limit potential worker exposure during recycling 
operations. 

6. NIOSHIDART observed that cleaning was primarily performed using brooms and 
brushes which can generate airborne dusts that contribute to inhalation exposures 
to toxic dust. Also, dry sweeping can cause dusts to become re-deposited on . 
building surfaces, including elevated surfaces (see Attachment 1). 

5.2 Noise, Heat, and Repetitive Stress Exposure 

7. Spot noise measurements conducted by NIOSHIDART found noise exposure at 
levels that suggest the need for a more comprehensive noise study (see 
Attachment 1), beyond the limited monitoring conducted by NIOSHIDART. A 
previous noise evaluation conducted by OSHA did not reveal exposures above the 
level that requires implementation of a hearing conservation program., but the 
OSHA study was also of limited scope. UNICOR has not conducted a noise 
evaluation at FCI Tucson. 

8. NIOSHIDART found that ambient outside temperature measurements and camp 
warehouse temperature measurements indicated the need to periodically evaluate 
heat stress potential in these areas and ensure implementation of proper 
precautions, as indicated from the evaluation (see Attachment 1). Reat exposure 
was not a factor in the general recycling factory and associated FCI warehouse on 
the days of the FOR and NIOSHIDART study. 

9. NIOSHIDART observed tasks (such as lifting and using screwdrivers) being 
conducted in an awkward manner which could produce repetitive stress injuries 
(see Attachment 1). 

5.3 Safety and Health Programs, Plans, and Practices 

10. UNICOR's Quality Management System, "6.2.2 Competence, Awareness, and 
Training (procedure)" calls for a basic 32-hour core curriculum course for staff. 
The same document outlines a basic job orientation for inmate workers. It 
includes safety instructions, hazard communications training, and instruction for 
the work assignment. Toxic metals hazards and controls are addressed in the 
course outline, including a concise procedure for handling of accidental breaking 
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of CRT glass. The document contains safety rules that include mandatory safety 
shoes and safety glasses, restrictions on eating, drinking, chewing, and smoking in 
the demanufacturing area, briefhand washing requirements, brieflifting 
precautions, glove requirements, and other non-specific PPE instructions. 

11. UNICOR is in the process of providing a different disposable respirator for 
voluntary use to replace the existing single strap unit which is not tight fitting to 
the face. UNICOR and FCr Tucson personnel expressed some concern and/or 
uncertainty regarding requirements for its' implementation, such as any 
requirement for fit testing. OSHA's position is that fit testing is not required for 
voluntary use, but information from Appendix D of29 CFR 1910.134 must be 
provided to workers. See Section 3.1 of this report for infonnation on this topic 
that will serve to assist UNICOR in implementation of this disposable respirator. 

12. UNICOR does not have a site-specific safety and health program for FCr Tucson 
recycling operations. Such a program that addresses both routine and non-routine 
activities would be a good practice for all UNICOR recycling facilities that do not 
have this type of program. 

5.4 Health and Safety Regulatory Compliance 

13. Based on OSHA's and UNICOR's consultant monitoringperfonned in 2006, 
current routine FCr Tucson operations conducted in the factory and other 
associated areas (e.g., disassembly) are in compliance with the OSHA lead and 
cadmium standards regarding control of employee exposure at levels below the 
OSHA PEL. However, the one cadmium area sample that was above the· action 
level raises concerns over compliance with the OSHA monitoring requirements 
for cadmium and possibly medical surveillance requirements if exposures above 
the action level occur for 30 days or more per year. 

14. The OSHA cadmium standard states that surfaces contaminated with cadmium 
shall be cleaned by vacuuming or other methods that minimize the likelihood of 
cadmium becoming airborne. NIOSHIDART observed that cleaning is primarily 
perfonned using brooms and brushes which can increase airborne exposures. 
OSHA explicitly restricts use of brushing as employed by UNICOR at FC! 
Tucson (see Attachment 1). 

15. At the time of the June 2007 NIOSHIDART and FOH investigation, UNICOR did 
not provide for heat exposure controls at FCr Tucson. Although OSHA does not 
have a heat exposure standard, it can enforce heat exposure controls under the 
General Duty Clause. 

16. UNICOR has not conducted a complete noise monitoring survey to ensure 
compliance with 29 CFR 1910.95, Noise. 
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5.5 Environmental Compliance 

17. No infonnation was obtained that indicated that e-waste activities at FC! Tucson 
are currently subject to any environmental pennits dealing with hazardous waste, 
air, or water/wastewater. Based on recent discussions with UNICOR 
representatives at FCI Tucson no such pennits are currently in place. 

6.0 RECOMMENDATIONS 

Recommendations concerning safety, health, and environmental aspects ofUNICOR's e­
waste recycling operations at FCl Tucson are provided <below under the following 
subdivisions: 

• Heavy Metals Exposures; 
• Noise, Heat, and Repetitive Stress Exposure; 
• Safety and Health Programs, Practices, and Plans; 
• Health and Safety Regulatory Compliance; and 
• Environmental Compliance. 

These recommendations relate to the conclusions presented in Section 5.0, above. Some 
recommendations are taken from supporting documents such as the NIOSHIDART report 
(Attachment 1) and OSHA inspection report (Attachment 2). See these reports for 
additional recommendations, as well. Other recor;unendations are developed by FOH 
from the body of data and documents reviewed to prepare this report. Recommendations 
are provided for current factory operations (e.g., disassembly and associated activities). 

6.1 Heavy Metals Exposures 

1. UNICOR should conduct follow-up evaluation of lead and cadmium exposures 
including additional personal exposure (breathing zone) monitoring during 
disassembly and associated activities to detennine the significance of the one 
cadmium area exposure result that was above the action level, but below the PEL. 
Guidance for further analysis and monitoring is recommended below 

• The minimum requirement specified in the OSHA cadmium standard is that 
breathing zone samples be taken at least every six months (and possibly more 
often) when any initial or periodic monitoring sample exceeds the action level. 
To justify discontinuation of monitoring for the personnel represented, two 
additional monitoring episodes at least seven. days apart must indicate 
exposures to be below the action level. It is recommended that UNlCOR 
conduct monitoring beyond the minimum requirement to ensure that 
variability in exposures he evaluated and to ensure that all activities that could 
result in exposure be captured. 
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• Additional monitoring should concentrate on the use of breathing zone 
samples, and represent the breadth of activities related to disassembly, 
including both routine and non-routine activities. UNICOR should ensure that 
additional exposure monitoring characterizes the activities and location 
represented by the area sample collected by its consultant in 2006 that 
exceeded the action level. Cleaning and any other activities that could disturb 
existing dust should also be monitored. 

• The follow-up monitoring and analysis should involve more thanjust 
collecting samples. It should involve an analysis and documentation of the 
operations and activities conducted, their duration, pertinent observations, 
locations, types and quantities of materials processed, and any other 
infonnation that is important to evaluate exposure levels and take preventive 
or corrective action in the future should exposures be elevated. 

2. Even if additional monitoring as recommended above shows that monitoring can 
be discontinued, it is recommended that UNICOR periodically conduct at least a 
limited amount of personal exposure monitoring that characterizes exposures 
resulting from current recycling and associated activities. This monitoring will 
serve to document continued control of the lead and cadmium hazards. An annual 
monitoring program would be appropriate. This recommendation goes beyond 
the requirements of the OSHA lead and cadmium standards, but would provide 
important documentation of consistently low exposures. 

3. If consistently low exposures are found over time, then monitoring could be 
limited to any new activities (e.g., non-routine or certain O&M activities) and 
future changes in work operations, work processes/practices, personal protection, 
and other practices. Exposure monitoring is an OSHA requirement when any 
change is made that could result in a new or additional lead or cadmium exposure. 

4. Given the increase in surface sampling results in 2007 over 2006, UNICOR 
should implement an annual surface monitoring program to ensure that surface 
concentrations of lead and cadmium are not building up over time. As 
NIOSHIDART did, UNICOR should conduct sampling for both work surfaces 
and elevated surfaces in the factory and associated areas. The method of 
monitoring should be identical to the NIOSHIDART method to allow proper 
comparisons of data. UNICOR should implement this annual surface monitoring 
program for all recycling facilities to ensure that contamination levels are kept in 
check. This monitoring in combination with an effective O&M plan could avoid 
future costly remediation requirements (also see the O&M recommendation 
below). 

5. In conducting hazard evaluations that include exposure monitoring and surface 
sampling, UNICOR should select well qualified contractors, consultants, or 
internal industrial hygiene personnel with appropriate background, training, 
education, and experience for the assigned tasks. Industrial hygienist{s) certified 
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by the American Board of Industrial Hygiene (ABIH) should provide leadership 
in hazard identification, evaluation, and control. Approved, standardized, and 
consistent methods should be applied. The industrial hygienists should provide a 
thorough evaluation of workplace conditions during monitoring episodes and 
provide a complete narrative discussion of the findings, along with conclusions 
and recommendations. 

6. UNICOR should develop and implement an operations and maintenance (O&M) 
plan at FCr Tucson to ensure that surface contamination is minimized and that 
existing contamination is not released that could result in inhalation or ingestion 
exposures. Elements of this plan could include: 

• Identification of activities that could disturb contamination (e.g., HV AC 
maintenance, periodic or non-routine cleaning of elevated surfaces, and 
various building maintenance functions); 

• Processes to identify and control hazards for routine and non-routine activities 
(e.g., job hazard analysis process prior to conducting certain work with 
identification of mitigating actions); 

• Mitigating techniques and procedures during activities of concern (e.g., dust 
suppression and/or clean-up and capture, filter removal and bagging 
processes, hygiene and housekeeping practices, and use ofPPE and 
respiratory protection); 

• Training and hazard communication; 

• Disposal of contaminated materials; and 

• Periodic inspection, monitoring and evaluation of existing conditions, as 
appropriate. 

At UNICOR's discretion, the O&M plan could also include periodic clean-up of 
surfaces by inmate or other workers, such as the elevated surfaces that 
NIOSHIDART found to contain the higher contamination levels. If this element 
were adopted, however, UNICOR should ensure that practices to control 
exposures are included in the plan and implemented, such as appropriate PPE, 
respiratory protection, exposure monitoring, clean-up methods (e.g., REP A 
vacuuming and wet methods), waste disposal, hygiene and housekeeping 
practices, and others deemed appropriate by UNICOR. Initial exposure and/or 
additional monitoring for clean-up under the O&M plan should be conducted to 
determine whether exposure during clean-up is above the action levels and PELs 
for lead and cadmium. Controls for future clean-up activities should then be 
based on exposure results. 
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6.2 Noise, Heat, and Repetitive Stress Exposure 

7. NIOSHIDART recommends that UNICOR evaluate FCI Tucson work activities 
for hazards related to lifting and other repetitive stress, and implement any 
appropriate procedures, training, or equipment to address the hazards (see 
Attachment 1, Recommendation 2). UNICOR should conduct a noise survey as 
recommended by NIOSHIDART (see Attachment 1, Measurements and 
Observations section) to ensure compliance with 29 CFR 1910.95, Noise. 

8. NIOSHIDART recommends that UNICOR evaluate the heat exposure hazard to 
detennine any precautions necessary to prevent heat strain and heat stress (see 
Attachment 1, Recommendation 3.) 

6.3 Safety and Health Programs, Practices, and Plans 

9. As a "good practice" approach, UNICOR should prepare a concise written safety 
and health document specifically for its recycling operations at FC! Tucson, as 
well as for each of its other recycling factories that lack such a document. Such a 
document should be developed and implemented and would serve to concisely 
define the safety and health practices and requirements specific to FC! Tucson 
recycling, such as PPE requirements or voluntary use, hygiene (e.g., hand 
washing) practices, daily and periodic housekeeping practices, special training 
requirements for any hazardous equipment use or other hazard controls, and other 
practices essential to conduct work safely. Elements of the inmate worker job 
orientation content that addresses safe work rules should be part of this document. 

10. Per, OSHA requirements regarding voluntary respirator use, UNICOR should 
provide Appendix D of29 CFR 1910.134 to workers and ensure that the workers 
read and understand the information. In addition, UNICOR should ensure that 
workers understand the proper use and limitations of the respirators thatUNICOR 
provides. For good practice documentation purposes, UNICOR should have 
inmate workers read and sign Appendix D of 29 CFR 1910.134, and UNICOR 
and FCI Tucson should maintain the Appendix D signed records. 

11. BOP and UNICOR should implement a system to list, track, address, accept or 
not accept, and close out recommendations or deficiencies identified by its health 
and safety staff, consultants, and others, including from the OIG investigation. 
This system will also assist in clearly defining responsibility for actions between 
UNICOR and BOP. This recommendation applies to all UNICOR recycling 
factories and will be further discussed in the OIG final report. 
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6.4 Health and Safety Regulatory Compliance 

12. FC! Tucson should conduct an activity-based job hazard analysis (JHA) for any 
new, modified, or non-routine work activity prior to the work being conducted. 
The JHA process is intended to identify potential hazards and implement controls 
for the specific work activity prior to starting the work. For instance, the JHA 
process should be integral to an effective O&M plan, as described in Section 6.1. 

13. Per OSHA's 2006 recommendation and FC! Tucson's statement that one is to be 
scheduled, UNICOR and FCI Tucson -should conduct a baseline industrial 
hygiene survey (see Attachment 2). 

14. As recommended by NIOSHIDART (see Attachment 1, Recommendations 5 and 
6), UNICOR should discontinue broom and brush cleaning of dusts containing 
lead, cadmium, and other toxic metals. Instead, HEPA vacuuming and wet 
methods should be used. Hand washing should be strictly enforced before eating, 
drinking, smoking, and after work shifts are completed. OSHA also 
recommended vigilance in keeping hands clean to avoid transmission of 
contaminants (see Attachment 2). 

15. Based on additional monitoring results recommended in Section 6.1, UNICOR 
should implement any actions that are required under the OSHA lead and 
cadmium standards or that are appropriate to reduce employee exposures, such as 
equipment cleaning prior to or during disassembly, PPE modifications, 
housekeeping practices, and others. 

6.5 Environmental Compliance 

16. In implementing clean-up methods, UNICOR should evaluate the wastes from 
REP A vacuums, mop rinse water, and other potentially contaminated debris .to 
detennine acceptable disposal methods per U.S. EPA regulations. The FCI 
Tucson Lead Safety Specialist identified this need and indicated that these 
evaluations are planned or currently underway. 
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DISCLAIMER 

Mention of company names or products does not constitute endorsement by the Centers for 
Disease Control and Prevention. 

The findings and conclusions in this report do not necessarily reflect the views of the 
National Institute for Occupational Safety and Health. 



INTRODUCTION 

On June 27 - 28, 2007 a researcher from the National Institute for Occupational Safety and 
Health (NIOSH), accompanied by a representative from Federal Occupational Health (FOH), 
conducted a walk-through evaluation of exposures to metals and other occupational hazards 
associated with the recycling of electronic components at the Federal Prison Industries (aka, 
UNICOR) facility in the Federal Correctional Institution (FC!), Tucson, AZ. The principal 
objectives of this visit were: 
a. To observe potential exposures to metals including barium (Ba), beryllium (Be), 
cadmium (Cd), lead (Pb) and nickel (Ni). 
b. To evaluate contamination of surfaces in the work areas that could create dermal 
exposures or allow re-entrainment of metals into the air. 
c. To identify and describe the control technology and work practices used in operations 
associated with occupational exposures to toxic substances, and to determine additional 
controls, work practices, substitute materials, or technology that can further reduce these 
exposures. 
d. To evaluate the use of personal protective equipment in operations involved in the 
recycling of electronic components. 

PROCESS DESCRIPTION 
The recycling of electronic components at this prison is done in a facility located within the 
Federal Correctional Institution (FCI). A diagram of that facility is shown in Figure L This 
figure provides a general layout of the work process, although workers often moved 
throughout their respective areas in the performance of their tasks. The population of the 
UNICOR facility was approximately 86 in the Fel factory with an additional 25 in the camp 
warehouse. 

The recycling of electronic components at this facility can be organized into three production 
processes: a) receiving and sorting, b) disassembly, and c) packaging and shipping. 
Incoming materials to be recycled are received at a warehouse where they are examined and 
sorted. During this evaluation 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, could be upgraded and resold, and these items were sorted out 
for that task. 

After electronic memory devices (e.g., hard drives, discs, etc.) were removed and degaussed 
or destroyed, computers' central processing units (CPUs), servers and similar devices were 
sent for disassembly; monitors and other devices (e.g., televisions) that contain cathode ray 
tubes (CRTs) were separated and sent for disassembly and removal of the CRT. Printers, 
copy machines and any device that could potentially contain toner, ink, or other expendables 
were segregated and those expendables were removed prior to the device being sent to the 
disassembly area. 

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

The final process, packing and shipping, returned the various materials segregated during the 
disassembly steps to the warehouse to be sent to contracted purchasers of those individual 
materials. To facilitate shipment some bulky components such as plastic cabinets or metal 
frames were placed in a hydraulic bailer to be compacted for easier shipping. Other materials 
were boxed or containerized and removed for subsequent sale. 

A fourth production process, the glass breaking operation where CRTs from computer 
monitors and TVs were sent for processing, was not currently being done at Tucson. CRTs 
are shipped, unbroken, from Tucson to other locations for breaking and recycling. This 
process was observed and evaluated at other UNICOR facilities as part of this research and 
those reports are available. 

POTENTIAL HAZARDS 
Computers and their components contain a number of hazardous substances. Among these 
are "platinum in circuit boards, copper in transformers, nickel and cobalt in disk drives, Ba 
and Cd coatings on computer glass, and Pb solder on circuit boards and video screens" 
[Chepesiuk 1999]. The Environmental Protection Agency (EPA) notes that "In addition to 
lead, electronics can contain chromium, cadmium, mercury, beryllium, nickel, zinc, and 
brominated flame retardants" [EPA 2008]. Schmidt [2002] linked these and other substances 
to their use and location in the "typical" computer: Pb used to join metals (solder) and for 
radiation protection, is present in the CRT and printed wiring board (PWB). Aluminum, 
used in structural components and for its conductivity, is present in the housing, CRT, PWB, 
and connectors. Gallium is used in semiconductors; it is present in the PWB. Ni is used in 
structural components and for its magnetivity; it is found in steel housing, CRT and PWB. 
Vanadium functions as a red-phosphor emitter; it is used in the CRT. Beryllium, used for its 
thermal conductivity, is found in the PWB and in connectors. Chromium, which has 
decorative and hardening properties, may be a component of steel used in the housing. 
Cadmium, used in Ni-Cad batteries and as a blue-green phosphor emitter, may be found in 
the housing, PWB and CRT. Cui and Forssberg [2003] note that Cd is present in components 
like SMD chip resistors, semiconductors, and infrared detectors. Mercury may be present in 
batteries and switches, thermostats, sensors and relays [Schmidt 2002, Cui and F orssberg 
2003], found in the housing and PWB. Arsenic, which is used in doping agents in transistors, 
may be found in the PWB [Schmidt 2002]. 
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EVALUATION TECHNIQUES 

Observations regarding work practices and use of personal protective equipment were 
recorded. Infonnation was obtained from conversations with the workers and management 
to confirm this was a typical workday to help place conclusions in proper perspective. 

Bulk material samples were collected by gathering a few grams of settled dust or material of 
interest and transferring this to a glass bottle for storage and shipment. These samples were 
analyzed for metals using NIOSH Method 7300 [NIOSH 1994] modified for bulk digestion. 

Surface wipe samples were collected using Ghost™ Wipes for metals (Environmental 
Express, Mt. Pleasant, SC) to evaluate surface contamination. These wipe samples were 
collected in accordance with ASTM Method D 6966-03 [ASTM 2002], using a disposable 
paper template with a 12 inch by 12 inch square opening. The templates were held in place 
by hand or taped in place to prevent movement during sampling. Wipes were placed in 
sealable test tube containers for storage and then sent to the laboratory to be analyzed for 
metals according to NIOSH Method 7303 [NIOSH 1994]. 

An assessment of noise levels in various locations was made using a hand held sound level 
meter (Model 2400, Quest Technologies, Oconomowoc, WI) calibrated on-site prior to use 
with a 110 dB source. All noise measurements were weighted on an "A" scale, slow 
response. 

Ambient dry bulb temperature and humidity measurements were made periodically with a 
Velocicalc Plus (TSI Inc., Shoreview, MN) air meter. 

MEASUREMENTS AND OBSERVATIONS 

The measurements and observations described here were made in June, 2007 at the UNICOR 
recycling operation at FeI Tucson. During this visit, surface wipe and bulk dust samples 
were collected in locations where the electronics recycling operations were taking place or 
had taken place in the past. Results of surface wipe samples are presented in Table 1 and 
bulk material sample results are presented in Table 2 for the metals of primary interest. 
Observations are presented below. 

The highest measurements for lead by wipe samples were those taken from the top of light 
fixtures in locations accessible only from a ladder. Six of the 17 wipe samples were taken 
from these locations, and 5 of these 6 samples were >300 ~g Pb/sq ft. One of these samples 
(TFMWW -1) was in excess of the I ,000 ~g Pb/sq ft concentration recommended by Lange 
for final clearance of floors in commercial and industrial buildings (the most applicable 
recommendation found). Of the 11 other surfaces tested, all but one were below 200 J,lg 
Pb/sq ft, the most stringent recommendation found and a level which OSHA ''would not 
expect surfaces to be any cleaner than." [Fairfax 2003],. Additionally, the 200 J.lg/sq ft 
recommendation applies to clean areas such as lunch areas, change areas, and storage areas, 
rather than work areas where lead containing materials are actively processed. 
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The highest Cd surface measurement (TFMWW-4) was 100 jlg/sq ft., with all others below 
80 jlglsq ft. Although there are no published criteria for use in evaluating wipe samples, the 
OSHA Cadmium standard [29 CFR 1910.1027] mandates that "All surfaces shall be 
maintained as free as practicable of accumulations of cadmium," that, "all spills and sudden 
releases of material containing cadmium shall be cleaned up as soon as possible," and that, 
"surfaces contaminated with cadmium shall, wherever possible, be cleaned by vacuuming or 
other methods that minimize the likelihood of cadmium becoming airborne." 

Ni surface contamination was highest in samples TFMWW -1 and TFMWW -4 at 780 and 670 
jlg/sq ft, respectively. All other measurements were at or below 460 jlglsq ft, and the 
maximum work surface measurement was 210 jlglsq ft. Like Cd, there are no published 
criteria for use in evaluating wipe samples for Ni and while the toxicity of this metal is 
somewhat dependent on species no compound identification was conducted. 

Wipe samples did not indicate levels of Ba in any wipe samples at levels of concern, with the 
highest Ba concentrations (TFMWW-l & 4) at 410 and 460 jlglsq ft. All other Ba 
measurements were 200 jlglsq ft or below. There are no published criteria for use in 
evaluating wipe samples. 

No Be was detected in any sample from the Tucson FClabove the limit of detection of 0.06 
jlglsq ft. 

The five bulk samples showed no discernable pattern of contamination in this facility. No Be 
was detected in any bulk sample above the limit of detection of 0.3 mglkg. The highest 
metal concentrations were Pb at 1,000 mglkg and Ni at 880 mglkg in samples TFMWB-l and 
4, respectively. These two samples were collected from opposite comers of the factory area, 
as shown on Figure 1. 

Operations at the Tucson FCI were similar to procedures observed at other UNICOR 
recycling facilities where personal exposures have been evaluated and at which there were 
few significant exposures in the receiving and sorting, disassembly, and packaging and 
shipping processes. 

No local exhaust ventilation systems were in use at the time of this visit nor were any needed. 
Work areas were kept reasonably clean, primarily by the use of brooms and brushes which 
can be a source of airborne dust, so the use of HEPA vacuums and wet mopping is 
recommended in the next section. Care must be taken when using wet methods to assure no 
electrical or other safety hazard is introduced. 

Safety glasses were used in most operations. Hearing protection was available where needed 
(primarily near the bailer) and disposable respirators were available to workers who chose to 
use them although respirators were not required at this facility. 

Spot measurements of noise made with a hand~held sound pressure meter suggested the need 
for a more comprehensive noise study. Peak levels up to 103 dBA near the plastic bailer and 
86 dBA near the metal bailer were measured with durations of20 to 40 seconds. In the area 
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where hard discs were being destroyed by puncturing, shorter duration (<2 seconds) peaks 
over 100 dBA (up to 112) were common and the background noise level was in the range of 
80 to 85 dBA. 

Ambient indoor temperatures ranged from 71 to 81°F in the factory and to 91 ~ in the 
warehouse, with relative humidity's from 30 to 60%. Outdoor temperatures in excess of 
100°F were measured. ' 

CONCLUSIONS AND RECOMMENDATIONS 

Based on measurements and observations presented, the following recommendations are 
made. 

1. Training of workers should be scheduled and documented in the use of techniques for 
dust suppression, personal protection equipment (e.g., respirators, gloves, etc.) and 
hazard communication. Additional training, recordkeeping and other restrictions 
apply if a formal respiratory protection program is implemented. 

2. Frequently while conducting the on-site work, NIOSH researchers observed tasks 
(such as lifting and using screwdrivers) being conducted in an awkward manner 
which could produce repetitive stress injuries. Tasks should be evaluated to 
determine if they are biomechanically taxing and if modifications in procedures or 
equipment would provide' benefit to this workplace. 

3. Ambient temperature measurements indicate that heat stress should be periodically 
evaluated to ensure proper precautions are in place to prevent problems associated 
with a hot environment. 

4. A program should be established within the Bureau of Prisons to assure that all 
UNICOR operations, including but not limited to recycling, should be evaluated from 
the perspective of health, safety and the environment in the near future. This program 
should be overseen by competent, trained and certified individuals. 

5. Due to the levels of surface contamination ofPb measured in the recycling facility, 
workers should wash their hands before eating, drinking, or smoking. 

6. Daily and weekly cleaning of work areas by HEPA-vacuuming and wet mopping 
should be conducted, taking care to assure no electrical or other safety hazard is 
introduced. 

7. A comprehensive noise survey should be conducted focusing on the bailing and disk­
destroying areas since spot measurements showed these are the most likely areas for 
potential noise problems. 
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Table 1. 

TUCSON WIPE SAMPLES 

Sample 

Top of Light Fixture Near Work 
1 TFMWW-1 Stations 16 & 18 

Top of Light Fixture Center of 
2 TFMWW-2 Shop near WS 8 + 25 

Top of Light Fixture Behind W 
3 TFMWW-3 S7 

Top of Light Fixture Beside W 
4 TFMWW-4 S 19 

Top of Light Fixture Behind W 
5 TFMWW-5 S28 

Top of Light Fixture in Bailing 
6 TFMWW-6 Room Between Bailers 

7 TFMWW-7 Work Surface W S 4 

8 TFMWW-8 Work Surface W S 10 

9 TFMWW-9 Inside trough in front ofW S 10 
10 TFMWW-I0 Work Surface W S 15 

11 TFMWW-l1 Work Surface W S 20 
12 TFM\vw-12 Trough in Front ofW S 20 

13 TFMWW-13 Top of Work Surface W S 26 

14 TFMWW-14 Work Surface W S 30 

15 TFMWW-15 Work Surface W S 33 

16 TFMWW-16 Trough in Front of W S 33 

17 TFMWW-17 Insid.e M~tal (Blue) Bailer 

* Location identifiers correspond with Figure I 

** "W S" indicates work station 

Da De 

410 <0.06 

69 <0.06 

290 <0.06 

460 <0.06 

190 <0.06 

100 <0.06 

48 <0.06 

37 <0.06 

75 <0.06 
49 <0.06 
40 <0.06 

15 <0.06 

10 <0.06 

12 <0.06 

29 <0.06 

54 <0.06 
81 <0.06 

10 

Cd Pb Ni 
~ ...........• - --~- ........ -- _ .. r.'2- - - .. --

76 1,300 780 

20 83 53 

74 290 300 

100 900 670 

47 460 170 I 

74 310 460 

8 73 170 

14 58 91 

37 99 210 
13 210 100 

6 51 120 

4 23 43 

3 150 42 

4 24 32 

3 32 43 

6 110 110 

14 32 130 



Table 2. 

TUCSON BULK SAMPLES 

Diagram 
- -

A TFMWB-I Bottom of Trash Can at W S 20 

B TFMWB-2 Top of Conduit Along Wall, near W S 14 

Dirt from Floor of Semi-Trailer used to haul 
C TFMWB-3 product between warehouse & shop 
D TFMWB-4 Dust from HEPA Vac Near W S 1 

, JL __ ~ TFMWB-5 Dust from HEPA Vac Near W S 14 - .. ~-

* Location identifiers correspond with Figure I 

** "W S" indicates work station 

11 

Ba 
--~ --~ 

290 

440 

240 
380 

20 

Be Cd Pb Ni 
---roc --~ ---pow- --I'!"t] --.-.-~- --r!I ---..... --... 

<0.3 52 1000 140 

<0.3 130 590 310 

<0.3 5 110 31 
<0.3 42 790 880 

<0.3 14 34 60 
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U.S. Department of Labor OcCUlllltloMi Sslety anel Health Adttllnistratlon 
1851 Executive Cenler Drlw. SUIte 227 
JackSO<\'AIIe. FlOntla 12201·2350 
Telephone: 904-232·2895 
f'lICSimlle !l04.232·1294 

Re!)ly 10 the All.nllon of IbII Aru OIt.e!or 

March 8. 2007 

Bureau of Prisons 
Foderal Correctionallnstitu\e Mananna. FlOrida 
Attn: Scott A. Middlebrooks - Warden 
625 Fel Road 
Marianna. FL 32446 

RE: OSHA Inspect'')n No. 310028832 

Dear Mr. Middlebrooks: 

The results of OSHA's personal air monitoring. area monltoring, and wipe sampling 
that was performed at your facUlty on November 8,2006 for the Cathode Ray Tube 
glass breaking operation were as follows: 

November 8, 2006 - Air onitoring esults . M R 

I INMATE 
CONTAMINANT RESULTS OSHA EXPOSURE 

PHYSICAL AGENT LIMITS 

, 
lead Non Detectable 50.0f.IQlm' . , 

F Cadmlilm Non Delectable 50 !191m' 
- -~.-

Beryllium Non Delectable 2 0 1Jglln ) 

Barium Non Detactabte 05 mglml 

l~ad Non Oelectabltl 50.0I<ginr' 

Cadmium Non Derectable 5 0 Ilglm~ 
.. ~ . .-~---- --

Berylh'Jm Non Oe~tabl6 2 .. 0 1l91m~ 
,--
BaltOm Non Detectable 05mg1m:1 

Lead Non Delectable 500 IJ9Im i 

I .. -.-

t 
CadmIum Non DeleCtable 50 jJQIm' 

.~ .-

BeryllIum Non Detectable 2.01lgim' 

Banum Non Detectable 05 rng/m 

fEVTOl8180 



[ Larry Novicky---::asiiA In~~on - Fel MNA 002.tit 

I INMATE j CONTAMINANT 
RESULTS OSHA EXPOSURE 

PHYSICAL AGENT LlM!TS 

Lead Non Detectable 50.0 \.191m' 

Cadmium 0,000637 ~ml 5,0 I'Q/m' 

Beryllium Non Detectable 2.0 IJglm~ 
M"". 

Banum Non Detectable O,5mg/m" 
, ·~~c 

lead Non Delt/clable 50.0 \lSI/"" 
:-

Cadmium Non Delectable 5,0 Ilg!m' 
- ,-". ..... _ .. , 

!]erylhum Non Detectable 2,0 \.Ig/m;· 

Barium NO(1 Oetectable 0.5 ",giro' _. ._--,----'--._-, 

Novenlber 8, 2006- Wipe Samples 

I INMATE & CONTAMINANT RESULTS OSHA EXPOSURE 
LOCATION PHYSICAL AGENT LIMITS 

Lead 193 85 \.19 Not Established 

Inside Cadmium 49461-19 Not Estabrishe<1 wOl1<slatiOn #1 
1----. 

Beryllium Non Detectable Not Established 
1----

Barium Non Detec:table Not EstablIshed 
.. 

Copper 3,33\.19 ~el Eslablishflo 

Iron OlUde 5408648jJQ Nol ESlabiishlld 
1--. 

Manganes.e 3,455 \JQ Not ESlabiishEld 
.. """-,.,, 

Z.ncOlC.de 189.015 110 Nol Eslabll$hed 
"'---_. _.'--' --- .'-, 
r 

.. 
Wrist area 
underside of CadlTllum 05150 1J9 Nol EstabUshed 
CovHrail Sleeve 

, ,n;'~iicooier 
gluve, outSIde 

Zinc OXide 3751\99 pg Nul Established collon Iflner 

, glove 
~~-. .. ,_. 

C>!<lm,um 1.5 ~g Nor c$tabh,.hed 

'ShiPPing Area 
... -

WUlgh scale 
Iron C.xlde 119.45981J9 Not EstabHshe<l 

IEVT018t81 
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-
INMATE & CONTAMINANT OSHA EXPOSURE 
LOCATtON PHYSICAl AGENT RESULTS 

LIMITS 

Stair platform at 
glass breaking lro" OXide 136.4591.19 Not Eslabli&hed 
workstallOn 

.. _., 

LOad 2920 .. 9 NOI Established 
..• -".~ 

llOc Oldde 86.5066 JJg No! li'5tabllsl'led 

CadrruulTl 2.391-'9 Not established 
~~ ~-.. -

---inSIde respirator L1nc Oxide 60.24351-'9 NOI Established on face shield 

Cadmium 0.1:1650 1J9 Not Established 
- .. -

.• 
Ovetht;ad bay 

I IronD"ide 84.3582;19 Not Eslabl.sheo door ares ftoor I 

Lead 6.251Jg Not Establi shed 

November 8. 2006 ~ rea air monitoring. 

I INMATE & I CONTAMINANT RESULTS OSHA eXPOSURE 
• rv'A.TION PHYSICAL AGENT LIMITS 

... _--f"alSlIs breaking I ZIOC OXlde 0.0955 mg/nY 5.0mglm' workstalloo #1 .. mglm IS the aobrev,ahon for m,lligrams per cubIC meter 01 air . 
• 119 ~ the abbl'P.Viotl"" (or micrograms . 
• "9 1m' IS Itle aootlWlalion' fur rrvcrograms per cubiC meier of air. 

Overall the facIlity had been reviewed thoroughly by Fel Marianna. All 
safely and health plans had been created and put Into practice by the 
Bureau of Pl'tsons genemll,.. and locally, addlt!cns were made te the 
procedures to fit the facility. The air monitoring results wore below OSHA's 
permIssible exposure limits and action levels. Thererore, the use of the 
hooded raspntors was not required; however. we STRONGL Y 
ENCOURAGE their continued use. 

When working with heavy metals. air concentrations are not the only hazard. 
Surface contamination and body contamination increases the chance for 
absorption and Ingestiol'l. and that was why wipe samples were collected, 
From review of the wipe samples Ihe following recommendations were made 
in writing 10 the Warden when we snared the results of our sampling with 
hIm: 

1. Open areas in the personal protective equipment (PPE). such as the 
wrlst area where Ihe coverall sleeve goes under Ihe outer glove. and on 
top of the Inner glove. ShOUld be closed by some means. such as with 

IEVT018182 


