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PREFACE 
 
The Hazard Evaluation and Technical Assistance Branch (HETAB) of the National Institute for 
Occupational Safety and Health (NIOSH) conducts field investigations of possible health hazards in the 
workplace. These investigations are conducted under the authority of Section 20(a)(6) of the Occupational 
Safety and Health (OSHA) Act of 1970, 29 U.S.C. 669(a)(6) which authorizes the Secretary of Health and 
Human Services, following a written request from any employers or authorized representative of 
employees, to determine whether any substance normally found in the place of employment has 
potentially toxic effects in such concentrations as used or found. 
 
HETAB also provides, upon request, technical and consultative assistance to federal, state, and local 
agencies; labor; industry; and other groups or individuals to control occupational health hazards and to 
prevent related trauma and disease. Mention of company names or products does not constitute 
endorsement by NIOSH. 
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This report was prepared by Yvonne Boudreau and Steven A. Lee of HETAB, Division of Surveillance, 
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Copies of this report have been sent to employee and management representatives at the Denver Sheriff’s 
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The report may be viewed and printed from the following Internet address: 
http://www.cdc.gov/niosh/hhe. Copies may be purchased from the National Technical Information 
Service (NTIS) at 5825 Port Royal Road, Springfield, Virginia 22161. 
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For the purpose of informing affected employees, copies of this report 
shall be posted by the employer in a prominent place accessible to the 
employees for a period of 30 calendar days. 



Highlights of Health Hazard Evaluation 
 

This NIOSH Health Hazard Evaluation (HHE) was requested by employees at the Denver Sheriff’s 
Department in Denver, Colorado. In September 2006, we investigated employee concerns about the 
potential for employees to develop various infectious diseases from exposure to inmates. 
 

 

What NIOSH Did 

 We visited the Denver Sheriff’s Department 
to evaluate the ventilation system and 
review procedures for infection control. 

 We met with management and employee 
representatives to discuss the issues of 
concern in the HHE request. 

 We conducted a tour of the facility. 
 We interviewed employees and medical 

providers about workplace health concerns. 

What NIOSH Found 

  with illnesses 

 
culosis screening or hepatitis B 

 

 

  

 mployees with detailed training 
about how to prevent exposures to infectious 
diseases. 

 

familiar with occupational 

No employees were identified
reported in the HHE request. 
Employee medical evaluations do not 
include tuber
vaccination. 
Employees reported receiving limited 
training on infectious disease issues. 
All of the air in the inmate housing areas is 
vented out of the building without 
recirculation. 
Ventilation maintenance records were not
available for review. 

Provide e

 Implement a program so employees can get 
prompt answers to health and safety 
questions; ensure that they can do this 
anonymously, if desired. 

 Ensure that tuberculosis screening and 
hepatitis B vaccination are offered to 
employees when they are hired and that 
ongoing tuberculosis screening is conducted 
in accordance with published guidelines. 

 Develop a written infection control plan in 
accordance with published guidelines. 

 Disseminate reports of ventilation system 
service and maintenance to all employees. 
Ensure that employees with possible work-
related health problems are evaluated by a 
physician 
conditions.  

What Sheriff’s Dept. E

 

 to your physician any health 
problems that you think might be work-
related. 

mployees Can Do 

 Attend all health and safety training. 
Ask questions about health and safety issues 
of concern to you. 

 Get a hepatitis B vaccination and participate 
in recommended tuberculosis screening. 

 Practice appropriate personal infection 
control activities while at work. 
Report 

 

Highlights of the NIOSH Health Hazard Evaluation 

 

 

What To Do For More Information: 
We encourage you to read the full report. If you 

would like a copy, either ask your health and 
safety representative to make you a copy or call 

1-513-841-4252 and ask for 
HETA Report #2006-0357-3041 

 

W
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SUMMARY 
 
In September 2006, employees at the Denver Sheriff’s Department, Denver, Colorado, requested that the 
National Institute for Occupational Safety and Health (NIOSH) evaluate potential employee exposures to 
infectious agents from inmates housed at the facility. The specific diseases listed in the employee request 
included tuberculosis (TB), methicillin-resistant staphylococcus aureus (MRSA), and Serratia 
marcescens (serratia).  
 
During the NIOSH visit in September 2006, employee and management representatives provided 
information about the Denver Sheriff’s Department infection control procedures and ventilation system 
and participated with NIOSH representatives in a walk-through tour of the facility. Confidential employee 
requesters and Department medical providers were interviewed by phone at another time. 
 
There were no reports of infections with TB, MRSA, or serratia among any of the Denver Sheriff’s 
Department employees. Employee exposures to potentially ill inmates were limited by procedures 
followed at the Denver Sheriff’s Department. These included: medical screening of incoming inmates, 
transfer of sick inmates to an offsite medical location, preventing inmate presence on the first-floor 
administrative area by moving inmates directly from the basement entry area to the housing areas on the 
second-fourth floors, regular cleaning of inmate housing areas, and exhausting of 100% of the air in the 
inmate housing areas to the outdoors. 
 
Although our evaluation did not document occupationally-acquired infections with TB, MRSA, or 
serratia in employees of the Denver Sheriff’s Department, correctional facilities are considered to be 
workplaces where the risk of certain infectious disease exposures is greater than in the general population. 
These include TB, the human immunodeficiency virus, and hepatitis B and C. Recommendations to 
decrease the likelihood of these exposures to employees at the Denver Sheriff’s Department are provided 
in this report. 
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Although no occupationally-acquired TB, MRSA, or serratia infections were identified in 
Denver Sheriff’s Department employees, our evaluation found areas where improvements 
are warranted. Correctional facilities are considered to be work environments with an 
elevated risk for occupational exposure to TB, hepatitis B and C, and the human 
immunodeficiency virus, and consensus infection control standards and guidelines have 
been established to prevent disease transmission in these facilities. We recommend that 
additional infection control procedures, including hepatitis B vaccination and TB 
screening in employees, be implemented per established standards and guidelines and 
that current inmate transport policies and 100 percent exhaust ventilation in the inmate 
holding areas be continued to help limit the risk of infectious-disease exposure to 
employees.  
 

 
Keywords:  NAICS 922140 (Correctional Institutions) Sheriff’s Department, tuberculosis, indoor 
environmental quality, human immunodeficiency virus, hepatitis, bloodborne pathogens, infection 
control, methicillin-resistant staphylococcus aureus, serratia. 
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INTRODUCTION 
 
In September 2006, the National Institute for 
Occupational Safety and Health (NIOSH) 
received a request for a health hazard evaluation 
(HHE) from employees at the Denver Sheriff’s 
Department, Denver, Colorado. The requesters 
wanted NIOSH to evaluate potential employee 
exposures to infectious diseases from inmates 
housed at the facility. The specific diseases 
listed in the HHE request included tuberculosis 
(TB), methicillin-resistant staphylococcus 
aureus (MRSA), and Serratia marcescens 
(serratia). The main routes of exposure of 
concern in the HHE request were through the 
ventilation system (airborne) and via direct skin 
and mucous membrane contact with 
contaminated surfaces. 
 

METHODS 
 
To address the concerns in the HHE request, 
NIOSH personnel conducted a site visit to the 
Denver Sheriff’s Department on September 27, 
2006. We held an opening meeting with 
management and employee representatives, 
including a person specifically identified by the 
requesters as someone familiar with the 
ventilation system in the areas of concern, and 
conducted a walk-through survey of the facility 
and visual inspection of its ventilation system. 
Employee requesters and medical staff were 
interviewed at another time by phone.   
 

EVALUATION CRITERIA 
Infection Control 
Persons incarcerated in correctional systems are 
more likely to have certain infectious diseases 
than the general population of the United 
States.1 Specifically, acquired immune 
deficiency syndrome (AIDS), TB, and hepatitis 
are more prevalent among correctional inmates 
than in the general population.2 Correctional 
employees have reported injuries from human 
bites, needles, and other sharp instruments. They 

have also reported skin and mucous membrane 
exposures to blood and body fluids.3,4  
 
The Centers for Disease Control and Prevention 
(CDC) recommends that measures to prevent 
occupational exposures to infectious agents be 
integrated into correctional facilities’ infection 
control plans according to Occupational Safety 
and Health Administration (OSHA) 
requirements.5 The plans should mandate 
standard (i.e., universal) precautions for all 
contact with blood or body fluids. They should 
also include the administration of hepatitis B 
vaccination to all previously unvaccinated 
persons whose work duties involve exposure to 
blood or other potentially infectious body 
fluids.6,7

 
Guidelines are available for cleaning and 
disinfecting environmental surfaces in areas that 
could be contaminated with infectious blood or 
other body fluids.8, , , , , , , , ,9 10 11 12 13 14 15 16 17 These 
include: 
 
• Promptly clean and decontaminate spills of 

blood or other potentially infectious 
material. 

• Use protective gloves and other personal 
protective equipment appropriate for this 
task. 

• If the spill contains large amounts of blood 
or body fluids, clean the visible matter with 
disposable absorbent material and discard 
the used cleaning materials in appropriate, 
labeled containers. 

• Swab the area with a cloth or paper towel 
moderately wetted with disinfectant and 
allow the surface to dry. 

• Use germicides registered by the 
Environmental Protection Agency (EPA) for 
use as disinfectants in accordance with the 
label.17 An EPA-registered sodium 
hypochlorite product is preferred. If such a 
product is not available, a generic sodium 
hypochlorite solution (e.g., household 
chlorine bleach) may be used. Use a 1:100 
dilution to decontaminate nonporous 
surfaces after cleaning a spill of either blood 
or body fluids. If a spill involves large 
amounts of blood or body fluids, use a 1:10 
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dilution for the first application of germicide 
before cleaning. 

 
In addition, personal hand hygiene is important 
in preventing infection.18, , , , , , , , , ,   19 20 21 22 23 24 25 26 27 28

The CDC recommends the following:29

 
• When hands are visibly dirty or are visibly 

soiled with blood or other body fluids, wash 
hands with soap and water. 

• When washing hands with soap and water, 
wet hands first with water, apply a generous 
amount of soap to hands, and rub hands 
together vigorously for at least 15 seconds 
covering all surfaces of the hands and 
fingers. Rinse hands with water and dry 
thoroughly with a disposable towel. Use the 
towel to turn off the faucet. Avoid using hot 
water because repeated exposure to hot 
water may increase the risk of dermatitis. 

• If hands are not visibly soiled, it is 
acceptable to use an alcohol-based hand rub 
for routinely decontaminating hands. 

• When decontaminating hands with an 
alcohol-based hand rub, apply the product to 
the palm of one hand and rub hands 
together, covering all surfaces of hands and 
fingers, until hands are dry. 

• Decontaminate hands after contact with 
body fluids, excretions, mucous membranes 
or non-intact skin, even if hands are not 
visibly soiled. 

• Before eating and after using a restroom, 
wash hands with soap and water. 

Tuberculosis 
Tuberculosis (TB) is an infectious disease 
caused by the bacterium Mycobacteria 
tuberculosis (M. tuberculosis). M. tuberculosis 
is carried in airborne particles (called droplet 
nuclei) that can be generated when persons with 
TB of the lungs or throat cough, sneeze, or 
speak.30 The droplet nuclei are so small that 
normal air currents can keep them airborne for 
hours and can spread them throughout a room or 
building. Infection occurs when a person inhales 
aerosolized M. tuberculosis and the bacteria 
become established in the alveoli (small air sacs) 
of the lungs and spread throughout the body. 
Within 2 to 10 weeks, the immune system of a 

person infected with M. tuberculosis usually acts 
to prevent further multiplication and spread of 
the bacteria. At this point, a person will usually 
have a positive tuberculin skin test (TST).  M. 
tuberculosis bacteria may remain dormant and 
survive for many years.30,31

 
There are no occupational exposure limits for M. 
tuberculosis. Neither the smallest infectious 
dose nor the highest level of exposure at which 
transmission will not occur has been defined 
conclusively. Therefore, any airborne 
concentration of M. tuberculosis is assumed to 
present some risk of infection.32,33

 
In general, people who become infected with M. 
tuberculosis have about a 10% risk for 
developing active pulmonary TB disease during 
their lifetimes, but the risk is considerably 
higher for persons who are immunosuppressed, 
including those infected with the human 
immunodeficiency virus (HIV). Groups of 
persons known to have a higher prevalence of 
TB infection include contacts of persons who 
have active TB, foreign-born persons from areas 
with a high prevalence of TB, medically 
underserved populations, homeless persons, 
current or former correctional inmates, 
alcoholics, injecting drug users, and the elderly. 
 
Recent publications report that, because TB can 
be problematic in correctional and detention 
facilities, precautions should be taken to ensure 
minimal risk of transmission to employees 
working in these settings.34,   35 Recommendations 
include: 
 

• Evaluate all entering inmates for symptoms 
of TB.  

• Place inmates with symptoms suggestive of 
TB in an airborne infection isolation room 
and evaluate them promptly for TB disease. 

• Evaluate all employees for TB disease at the 
time of hire and provide a TB screening test 
[TST or QuantiFERON®-TB Gold test 
(QFT-G)] to all employees who do not have 
a documented history of a positive TB 
screening test result. 

• Provide follow-up testing at least annually 
for all at-risk employees who do not have a 
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documented history of a positive TB 
screening test result. 

• Provide TB training and education to all 
employees at hire and at least annually 
thereafter.  

Methicillin-resistant 
Staphylococcus aureus 
Staphylococcus aureus, often referred to simply 
as "staph," is a bacterium commonly carried on 
the skin or in the nose of healthy people.36 
Between 25 and 30% of the population is 
colonized (bacteria are present, but not causing 
an infection) with staph. Staph bacteria are one 
of the most common causes of skin infections in 
the United States. Most of these skin infections 
are minor, such as pimples and boils, and can 
easily be treated with antibiotics.36  

 
Some staph bacteria are resistant to antibiotics. 
MRSA is a type of staph that is resistant to 
certain antibiotics called beta-lactams.36 Beta-
lactam antibiotics include methicillin and other 
more common antibiotics such as oxacillin, 
penicillin and amoxicillin. Aproximately 1% of 
the population is colonized with MRSA.  
 
Staph infections, including MRSA, occur most 
frequently among persons in hospitals and 
healthcare facilities (such as nursing homes and 
dialysis centers) who have weakened immune 
systems. These healthcare-associated staph 
infections include infections in surgical wounds, 
the urinary tract, the bloodstream and the 
lungs.37,  38

 
Staph and MRSA can also cause illness in 
persons outside of hospitals and healthcare 
facilities. MRSA infections acquired by persons 
who have not been hospitalized within the past 
year or have never had a medical procedure 
(such as dialysis, surgery, catheters) are known 
as community-acquired (CA) MRSA 
infections.39 Staph or MRSA infections in the 
community are usually manifested as skin 
infections, such as pimples and boils, and occur 
in otherwise healthy people. Factors that have 
been associated with the spread of MRSA skin 
infections include: close skin-to-skin contact, 
openings in the skin such as cuts or abrasions, 

contaminated items and surfaces, crowded living 
conditions, and poor hygiene.40, ,41 42

 
The following activities can help prevent 
infection with staph: 
 
• Keep your hands clean by washing 

thoroughly with soap and water or using an 
alcohol-based hand sanitizer. 

• Keep cuts and scrapes clean and covered 
with a bandage until healed.  

• Avoid contact with other people’s wounds 
or bandages.  

• Avoid sharing personal items such as towels 
or razors. 

Serratia 
 
Serratia is caused by a bacterium called Serratia 
marcescens. Until the 1950s, this bacterium was 
generally considered harmless, but since the 
1960s, it has been recognized to cause disease in 
humans.43, ,44 45 The main risk factor for 
developing an infection with serratia is 
hospitalization and in 90% of cases, patients 
have a history of recent surgery of the urinary 
tract.46, ,47 48  Important risk factors for infection 
with serratia are diabetes, urinary tract 
obstruction, and renal failure.49 Symptoms of 
infection may include fever, frequent urination, 
and pain with urination.50 Serratia infections can 
be treated with antibiotics. 

Indoor Environmental Quality 
Over 70 million American workers spend their 
workday in indoor environments, and a number 
of published studies have reported symptoms 
among occupants of office buildings, schools, 
healthcare facilities, and other indoor work 
locales.51, , , , , ,52 53 54 55 56 57 Since 1972, NIOSH has 
received approximately 3700 requests for 
assistance related to indoor environmental 
quality (IEQ); far more than half (over 2800) of 
the requests were received since 1990. In 
response, NIOSH staff have conducted over 
1250 HHEs and sent over 1850 informative 
letters. We learned from these activities that 
significant IEQ improvements can be achieved 
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by following standard recommendations related 
to the following areas: 
 
• Operation and maintenance of ventilation 

system and other building components. 
• Addressing employee issues through 

administrative controls. 
• Expanding opportunities for workers to 

participate in decision making. 
 
One of the most common deficiencies in the 
indoor environment is the improper operation 
and maintenance of heating, ventilation, and air-
conditioning (HVAC) systems.  The majority of 
studies of ventilation rates and building 
occupant symptoms have shown that rates below 
10 liters per second per person (ls-1/person), 
which equates to 20 cubic feet per minute per 
person (cfm/person), are associated with one or 
more health symptoms.58 Moreover, higher 
ventilation rates, from 10 ls-1/person up to 20 ls-

1/person, have been associated with further 
significant decreases in the prevalence of 
symptoms.  Thus, improved HVAC operation 
and maintenance, higher ventilation rates, and 
comfortable temperature and relative humidity 
can all potentially serve to improve symptoms 
without ever identifying any specific cause-
effect relationships.  
 
The American National Standards Institute 
(ANSI)/American Society of Heating, 
Refrigerating, and Air-Conditioning Engineers 
(ASHRAE) has published recommended 
building ventilation and thermal comfort 
guidelines.59,60 The American Conference of 
Governmental Industrial Hygienists (ACGIH®) 
has also developed a manual of guidelines for 
approaching investigations of building-related 
symptoms that might be caused by airborne 
living organisms or their effluents.61 Other 
resources that provide guidance for establishing 
acceptable IEQ are available through the EPA at 
http://www.epa.gov/iaq, especially the joint 
EPA/NIOSH document, Building Air Quality, A 
Guide for Building Owners and Facility 
Managers at http://www.epa.gov/iaq/largebldgs/ 
baqtoc.html, and the EPA Indoor Air Quality 
Building Education and Assessment Model (I-
BEAM) software available for downloading at 

http://www.epa.gov/iaq/largebldgs/ibeam_page.
htm. 

General ventilation and air cleaning should be 
relied on for environmental control of airborne 
infectious agents, such as M. tuberculosis.34,  62

General ventilation can be used to dilute the air 
and remove air contaminants and to control 
airflow patterns in correctional facility settings. 
Ventilation systems for correctional facility 
settings should be designed, and modified when 
necessary, by ventilation engineers in 
collaboration with infection-control practitioners 
and occupational health staff. Recommendations 
for designing and operating ventilation systems 
in correctional facilities have been 
published.60, , , ,63 64 65 66

RESULTS 
 
Our walk-through of the facility included visual 
examination of the westside catwalk on the 
fourth floor and inspection of all air outlets and 
vents on the third and fourth floors, intake vents 
on the roof of the facility, and the filters in the 
ventilation mechanical room. The air-handling 
units were inspected for integrity and cleanliness 
and we verified all air from the inmate holding 
cells had direct exhaust to the outside. Hand 
sanitizer gel was available on all floors for use 
by employees. 
 
The following information was reported to 
NIOSH staff during the site visit to the Denver 
Sheriff’s Department and during interviews with 
employees and medical personnel: 
 
• There are approximately 156 sheriffs 

employed by the Denver Sheriff’s 
Department. There have been no reports of 
occupationally acquired infections with TB, 
MRSA, or serratia in any of the sheriffs. 
There is no written infection control plan or 
formal infection control training for the 
sheriffs. Their medical evaluations at hire 
include a general physical examination and 
hearing evaluation, but do not include TSTs, 
or any vaccinations. Follow-up regular 
medical screening is not conducted as part 
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of the Denver Sheriff’s Department 
employee medical care. 

• The Denver Sheriff’s Department facility is 
a pre-arraignment detention facility. 
Prisoners are temporarily housed there until 
they make bond or are given a court 
advisement. Prisoners are usually held at 
this facility no more than 72 hours. The 
inmate capacity of the Denver Sheriff’s 
Department is 220-260. Prisoners are 
brought in from the basement and taken by 
elevator to the housing units located on the  
second-fourth floors. They are not brought 
to the first floor, where administration 
activities are conducted. 

• Holding cells for prisoners all have 100% 
exhaust ventilation; none of the air from 
these areas is recirculated into any area of 
the building. 

• Upon arrival to the Denver Sheriff’s 
Department facility, prisoners are medically 
assessed by a nurse; this includes screening 
for TB infection. If they are found or 
suspected to be ill, they are immediately sent 
to an offsite medical facility with the 
capacity for airborne infection isolation. Ill 
prisoners are not admitted to the Denver 
Sheriff’s facility. 

• If a prisoner develops illness after admission 
into the Denver Sheriff’s Department 
facility, they are sent to the offsite medical 
facility. If the prisoner’s illness is 
considered to be potentially infectious, an 
information memo is sent to all employees. 
This memo provides the areas and times that 
the prisoner was in the facility and necessary 
medical details, such as infectious agents of 
concern. Employees are encouraged to seek 
medical follow-up at the facility of their 
choice for any related health concerns. 

• The ventilation system at the Denver 
Sheriff’s Department was reportedly cleaned 
by Excel Mechanical Systems in June 2006. 
A written report of this was not available. 

• The ventilation system reportedly receives 
monthly maintenance by Public Office 
Buildings services, but details of the 
maintenance activities were not available. 

 

• The facility is cleaned by inmates. Daily 
maintenance cleaning is performed as well 
as more immediate cleaning of surfaces 
contaminated with blood, urine, feces, 
sputum, or other human contaminants. 

 

DISCUSSION & 
CONCLUSIONS 

 
The HHE request listed TB, serratia and MRSA 
as being of concern. TB is a known disease risk 
in correctional facility employees and infection 
control policies specific for TB should be 
followed in such facilities. Regular TB screening 
of employees can provide important information 
about potential occupationally-acquired TB 
infections. Since TB infection is transmitted 
through the air, the ventilation system is 
important in preventing TB transmission. There 
are published guidelines for designing and 
operating ventilation systems in correctional 
facilities.60,63,64,65,66 Serratia has not been 
associated with infections in workplaces; it 
primarily causes infections in hospital patients. 
Therefore, no specific precautions against 
serratia are needed in the Denver Sheriff’s 
Department building. MRSA, although not 
commonly associated with workplace exposures, 
can be transmitted from close skin-to-skin 
contact or contact with contaminated items or 
surfaces. In addition, infections transmitted from 
contact with blood or other body fluids (HIV, 
hepatitis B, and hepatitis C) are more common 
in persons incarcerated in correctional systems. 
In order to decrease the risk of transmission of 
these diseases to employees, appropriate 
infection control practices should be followed. 
 

RECOMMENDATIONS 
 
1. Conduct annual employee training on 

infectious disease transmission, including 
TB, hepatitis B and C and other infectious 
diseases for which employees may have 
concerns. 

 
2. Develop and maintain a written infection 

control plan that incorporates requirements 
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of the OSHA Bloodborne Pathogens 
Standard and provide training on this plan 
for employees at hire and at least annually 
thereafter. 

 
3. Provide TB screening to employees at hire 

and on a regular basis in accordance with 
published guidelines.  

 
4. Offer the hepatitis B vaccination to newly-

hired employees in accordance with 
published guidelines.1,7 

 
5. Provide an ongoing program for employees 

to ask questions about health and safety 
issues and get answers from a health care 
professional. Ensure the system allows for 
questions to be asked and answered 
anonymously, if desired. 

 
6. Make available to all employees reports of 

ventilation system service and maintenance. 
 
7. Make available to all employees the 

cleaning and disinfecting protocol used at 
the Denver Sheriff’s Department for general 
cleaning as well as for cleaning of blood and 
other body fluids. 

 
8. Encourage employees with health concerns 

to be evaluated by a physician. Those 
employees found to have potential work-
related health effects should be referred to a 
physician knowledgeable in occupational 
medicine. 
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