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DUNDALK ARMORY RECOMMENDATIONS 

 
 
The Department of Defense Instruction (DODI) 6055.1 provides Risk Assessment Codes (RAC) 
for Health Hazards, a procedure that allows us to assess the magnitude of exposure to physical, 
chemical, and biological agents and the possible medical effects of exposure.  The RAC is an 
expression of the risk associated with the hazard and combines the hazard severity and accident 
probability into a single numeral.  The RACs enable one to prioritize hazards.  They range in 
magnitude from 1 to 5, with 1 being the highest priority.  The DODI 6055.1 also provides RACs 
for Safety and Ergonomic Hazards.  The RAC for this armory for Lead Exposure is classified  
as 4.  The RAC for Asbestos Exposure is classified as 3.  The RAC for Illumination is classified 
as 5.  The RAC for Safety Hazards is classified as 5.  The RAC for Ventilation is classified as 1. 
 
1. Lead Exposure.  RAC 4. 
 
 a. Develop a written Lead Hazard Management Plan for Dundalk Armory.  
 
 b. Clean all areas where sampling results showed elevated levels of lead, especially in the 
converted indoor firing range area that is currently being used for storage.  Comprehensive 
guidelines for cleaning are in Appendix E.  Consult with the Maryland Armory Environmental 
Coordinator concerning disposal requirements after cleanup.  
 
 c. Address all potential lead hazards before continuing to extend the use of this facility for 
children.  If children will continue to use this facility, clean surfaces to the EPA and State of 
Maryland dust-lead standards for young children of 40 µg/ft² on floors and 250 µg/ft² for dust-
lead on window sills. 
 
 d. A potential occupational exposure to lead has been identified for workers who may be 
involved in renovation and abatement activities.  These workers are required to be in compliance 
with the OSHA lead in construction standard, Title 29 CFR 1926.62. 
 
 e. Stabilize the deteriorated paint on the walls. 
 
 f. There is the potential that lead contamination could be taken home.  Wear disposable 
chemical-resistant gloves and disposable coveralls as extra protection when working in areas 
identified as having elevated levels of lead. 
 
 g. Test drinking water from water fountains and faucets for lead. 
 
2. Asbestos Exposure.  RAC 3.  Continue with ongoing asbestos renovation activities.  
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3. Illumination.  RAC 5.  Increase lighting levels in SFC Miller’s office to 28-46 foot candles to 
conform to Illuminating Engineering Society of North America guidelines. 
 
4. Safety Hazards.  RAC 5.  Address fire and trip hazard on drill floor.  The drill floor was full 
of equipment due to the ongoing renovation and abatement. 
 
5. Ventilation.  RAC 5.  Investigate operating problems with air handling systems.  Consider 
re-surveying indoor air conditions in hot weather with windows closed and systems fully 
operational. 
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ARMY FACILITIES MANAGEMENT INFORMATION DOCUMENT 
ON MOLD REMEDIATION ISSUES 

 
 

Moisture Control:  The Army Way to Mold Prevention! 
 
 
INTRODUCTION 
 
Concern about indoor exposure to mold has been increasing as the public becomes more 
aware that exposure to mold can cause a variety of health effects and symptoms, including 
allergic reactions. 
 
This document provides the best and most current guidance for remediation of clean water 
damage (<48 hours) and mold contamination (>48 hours) into one resourceful Army guide.  
This guide has been designed to provide information to facilities management individuals 
who have little or no experience with mold remediation.  It will assist them in making a 
reasonable judgment as to whether the situation can be handled in-house.  It will help those 
in charge of maintenance to develop or evaluate an in-house remediation plan or evaluate a 
remediation plan submitted by an outside contractor.  If an outside contractor is employed, 
they must have experience cleaning up mold.  Check their references, and have them follow 
the recommendations presented in this document, EPA guidelines, and/or guidelines of the 
American Conference of Governmental Industrial Hygienists (ACGIH).  A multi-disciplinary 
team approach to mold concerns is best.  A health and safety professional, such as an 
industrial hygienist, should be consulted prior to any remediation activities to assist in the 
project.   

Molds produce tiny spores to reproduce.  Mold spores float through the indoor and outdoor 
air continually.  When mold spores land on a damp spot, they may begin growing and 
digesting whatever they are growing on in order to survive.  There are molds that can grow 
on wood, paper, carpet, and foods.  When excessive moisture or water accumulates indoors, 
mold growth will often occur, particularly if the moisture problem remains undiscovered or 
uncorrected.  There is no practical way to eliminate all molds and mold spores in the indoor 
environment; the way to control indoor mold growth is to control moisture.(1) 

In all situations, the underlying cause of water accumulation must be rectified or mold 
growth will recur.  Any initial water infiltration should be stopped and clean up began 
immediately.  An immediate response (within 24 to 48 hours) and thorough clean up, drying, 
and/or removal of water damaged materials will prevent or limit mold growth.  (Refer to 
Appendix A for detailed guidance on clean water damage response).  If the source of water is 
elevated humidity, actions to maintain the relative humidity levels below 60% to inhibit mold 
growth should be taken (2).  Emphasis should be on ensuring proper repairs of the building 
infrastructure, so that water damage and moisture buildup does not recur.  
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MOLD PREVENTION TIPS:   

[Adapted from EPA, reference 1] 

• Fix leaky plumbing and leaks in the building envelope as soon as possible.  
• Watch for condensation and wet spots.  Fix source(s) of moisture problem(s) as soon 

as possible.  
• Prevent moisture due to condensation by increasing surface temperature or reducing 

the moisture level in air (humidity).  To increase surface temperature, insulate or 
increase air circulation.  To reduce the moisture level in air, repair leaks, increase 
ventilation (if outside air is cold and dry), or dehumidify (if outdoor air is warm and 
humid).  

• Keep heating, ventilating, and air-conditioning (HVAC) drip pans clean, flowing 
properly, and unobstructed.  

• Vent moisture-generating appliances, such as dryers, to the outside.  
• Maintain low indoor humidity, below 60% relative humidity (RH), ideally 30-50%, if 

possible.  
• Perform regular building/HVAC inspections and maintenance as scheduled.  
• Clean and dry wet or damp spots within 48 hours.  
• Don’t let foundations stay wet.  Provide adequate drainage and slope the ground away 

from the foundation.  

 

REMEDIATION PLANNING 

! Plan to dry wet, non-moldy materials within 48 hours to prevent mold growth 
(Appendix A)  

! Select cleanup methods for moldy items (Appendix B)  
! Select Personal Protection Equipment (PPE)- protect remediators (Appendix B)  
! Select containment equipment - protect building occupants (Appendix B)  
! Select remediation personnel who have the experience and training needed to 

implement the remediation plan and use PPE and containment as appropriate  

 
REMEDIATE MOISTURE AND MOLD PROBLEMS 

! Fix moisture problem, implement repair plan and/or maintenance plan  
! Dry wet, non-moldy materials within 48 hours to prevent mold growth (Appendix A)  
! Clean and dry moldy materials (Appendix B)  
! Discard moldy porous items that can't be cleaned (Appendix B)  
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REMEDIATION PROCEDURES 

Four levels of abatement are described below.  The size of the area impacted by mold 
contamination primarily determines the type of remediation.  The sizing levels below are 
based on professional judgment and practicality; currently there is not adequate data to relate 
the extent of contamination to frequency or severity of health effects.  The goal of 
remediation is to remove or clean contaminated materials in a way that prevents the emission 
of mold and preventing dust contaminated with mold from leaving a work area and entering 
an occupied or non-abatement area, while protecting the health of workers performing the 
abatement.  The listed remediation methods were designed to achieve this goal, however, due 
to the general nature of these methods it is the responsibility of the people conducting 
remediation to ensure the methods enacted are adequate. (3)  

Non-porous (e.g., metals, glass, and hard plastics) and semi-porous (e.g., wood, and 
concrete) materials that are structurally sound and are visibly moldy can be cleaned and 
reused.  Cleaning should be done using a detergent solution.  Porous materials such as ceiling 
tiles and insulation, and wallboards with more than a small area of contamination should be 
removed and discarded.  Porous materials (e.g., wallboard, and fabrics) that can be cleaned, 
can be reused, but should be discarded if possible.  All materials to be reused should be dry 
and visibly free from mold.  Routine inspections should be conducted to confirm the 
effectiveness of remediation work. (1 and 3)  

The use of bleach or other biocides is questionable in most cases (8).  The effectiveness of 
bleach in reducing living mold is dependent on concentration, residual chlorine levels, and 
contact time on the surface (8).  All of these factors are difficult to control during 
remediation.  Removal of all mold growth can generally be accomplished by physical 
removal of materials supporting active growth and thorough cleaning of non-porous 
materials (4).  Therefore, application of a biocide serves no purpose that could not be 
accomplished with a detergent or cleaning agent (4).   

The use of gaseous ozone or chlorine dioxide for remedial purposes is not recommended. 
Both compounds are highly toxic and contamination of occupied space may pose a health 
threat.  Furthermore, the effectiveness of these treatments is unproven.  For additional 
information on the use of biocides for remedial purposes, refer to the American Conference 
of Governmental Industrial Hygienists' document, "Bioaerosols: Assessment and Control."(4) 

 

FOUR REMEDIATION LEVELS  

[Adapted from NYCDOH Guidelines on Assessment and Remediation of Fungi in Indoor Environments 
(3) and EPA (1)] 

Level I:  Small Isolated Areas – Total surface area affected less than 10 square 
feet - e.g., ceiling tiles, small areas on walls.  Refer to Appendix B for detailed 
guidance. 
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Regular building maintenance staff can conduct this level of remediation.  Such 
persons should receive training on proper clean up methods, personal protection, 
and potential health hazards.  This training can be performed as part of a program 
to comply with the requirements of the OSHA Hazard Communication Standard 
(29 CFR 1910.1200). 

See Appendix C for PPE guidance.  Respiratory protection (e.g., N95 disposable 
respirator), used in accordance with the OSHA respiratory protection standard (29 
CFR 1910.134), is recommended(7).  Gloves and goggles should be worn.  All 
individuals must be trained, have medical clearance, and must be fit-tested by a 
trained professional before wearing a respirator. 

The work area should be unoccupied.  Vacating people from spaces adjacent to 
the work area is not necessary but is recommended in the presence of infants (less 
than 12 months old), persons recovering from recent surgery, immune suppressed 
people, or people with chronic inflammatory lung diseases (e.g., asthma, 
hypersensitivity pneumonitis, and severe allergies). 

Containment of the work area is not necessary.  Dust suppression methods, such 
as misting (not soaking) surfaces prior to remediation, are recommended. 

Contaminated materials that cannot be cleaned should be sealed and double-
bagged in 6-mil plastic bags and removed.  Since there are no special disposal 
requirements for moldy materials, they can be discarded as ordinary construction 
waste. 

The work area and areas used by remediation workers for egress should be 
cleaned with a damp cloth and/or mop and a detergent solution. 

All areas should be left dry and visibly free from contamination and debris.  

 

Level II: Medium – Total Surface Area affected between 10 and 100 square feet - 
e.g., several wallboard panels. (See Appendix B for detailed guidance).  
 

The following procedures at a minimum are recommended: 

Refer to Appendix C for proper PPE selection.  Limited or Full protection may be 
required depending on the situation. 

Refer to Appendix D for Containment procedures. 

The work area and areas directly adjacent should be covered with a single layer of 
6 mil fire-retardant polyethylene sheet(s) and taped before remediation, to contain 
dust/debris. 
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Seal ventilation ducts/grills in the work area and areas directly adjacent with 6 mil 
polyethylene sheeting.  Use an exhaust fan with a High Efficiency Particulate Air 
(HEPA) filter to generate negative pressurization. 

The work area and areas directly adjacent should be unoccupied.  Further vacating 
of people from spaces near the work area is recommended in the presence of 
infants (less than 12 months old), persons having undergone recent surgery, 
immune suppressed people, or people with chronic inflammatory lung diseases 
(e.g., asthma, hypersensitivity pneumonitis, and severe allergies). 

Dust suppression methods, such as misting (not soaking) surfaces prior to 
remediation, are recommended. 

Contaminated materials that cannot be cleaned should be sealed and double-
bagged in 6-mil plastic bags and removed.  Since there are no special disposal 
requirements for moldy materials, they can be discarded as ordinary construction 
waste. 

The work area and surrounding areas should be HEPA vacuumed (a vacuum 
equipped with a High-Efficiency Particulate Air filter) and cleaned with a damp 
cloth and/or mop and a detergent solution. 

All areas should be left dry and visibly free from contamination and debris.  

 
If abatement procedures are expected to generate a lot of dust (e.g., abrasive cleaning 
of contaminated surfaces, demolition of plaster walls) or the visible concentration of 
the mold is heavy (blanket coverage as opposed to patchy), then it is recommended 
that the remediation procedures for Level III be followed.  
 
 
Level III:  Large Area – Total Surface Area affected greater than 100 square 
feet or potential for increased occupant or remediator exposure during 
remediation is estimated to be significant.  (See Appendix B for detailed guidance).  
 

The following procedures are recommended: 

Refer to Appendices C & D for PPE and Containment guidance. 

Completely isolate the work area from occupied spaces using double layers of 
polyethylene plastic sheeting sealed with duct tape (including ventilation 
ducts/grills, fixtures, and any other openings). 

Utilize an exhaust fan with a HEPA filter to generate negative pressurization.  
Provide airlocks and a decontamination room. 
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The work area and areas directly adjacent should be unoccupied.  Further 
vacating of people from spaces near the work area is recommended in the 
presence of infants (less than 12 months old), persons having undergone 
recent surgery, immune suppressed people, or people with chronic 
inflammatory lung diseases (e.g., asthma, hypersensitivity pneumonitis, and 
severe allergies). 

Contaminated materials that cannot be cleaned should be sealed and double-
bagged in 6-mil plastic bags and removed.  Since there are no special disposal 
requirements for moldy materials, they can be discarded as ordinary 
construction waste.  The outside of the bags should be cleaned with a damp 
cloth and a detergent solution or HEPA vacuumed in the decontamination 
chamber prior to their transport to uncontaminated areas of the building.  

The contained area and decontamination room should be HEPA vacuumed 
and cleaned with a damp cloth and/or mop with a detergent solution and be 
visibly clean prior to the removal of isolation barriers. 

Pre- and post-remediation sampling may also be useful in determining whether 
remediation efforts have been effective.  After remediation, the types and 
concentrations of mold in the indoor air samples should be similar to what is found in 
the local outdoor air(4).  Since no Federal limits have been set for mold or mold 
spores, sampling cannot be used to check a building's compliance with Federal mold 
standards.  

If any remediation sampling is deemed necessary contact your local industrial 
hygiene office or contact safety and health professionals with specific experience in 
designing mold sampling protocols, sampling methods, and interpretation of results.  
Sample analysis should follow analytical methods recommended by the American 
Industrial Hygiene Association (AIHA) or the American Conference of 
Governmental Industrial Hygienists (ACGIH).  The laboratory conducting the 
analyses should participate in the AIHA Environmental Microbiology Proficiency 
Analytical Testing (EMPAT) program.    

 
 

 
Level IV: Remediation of HVAC Systems (See Appendix B for detailed guidance.  
For a small area (<10 ft2) follow Level I guidance for PPE and containment and for a 
areas  (>10 ft2) follow Medium (Level II) or when greater than 100 ft2 follow Large 
(Level III) guidance for PPE and containment as discussed in Appendices B, C, and 
D)  
 

A Small Isolated Area of Contamination (total surface area affected <10 square 
feet) in the HVAC System   

The HVAC system should be shut down prior to any remedial activities. 
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Regular building maintenance staff can conduct this level of remediation.  Such 
persons should receive training on proper clean up methods, personal protection, 
and potential health hazards.  This training can be performed as part of a program 
to comply with the requirements of the OSHA Hazard Communication Standard 
(29 CFR 1910.1200). 

See Appendix C for PPE guidance.  Respiratory protection (e.g., N95 disposable 
respirator), used in accordance with the OSHA respiratory protection standard (29 
CFR 1910.134), is recommended (7).  Gloves and goggles should be worn.  All 
individuals must be trained, have medical clearance, and must be fit-tested by a 
trained professional. 

The work area should be unoccupied.  Vacating people from spaces adjacent to 
the work area is not necessary but is recommended in the presence of infants (less 
than 12 months old), persons recovering from recent surgery, immune suppressed 
people, or people with chronic inflammatory lung diseases (e.g., asthma, 
hypersensitivity pneumonitis, and severe allergies). 

Containment of the work area is not necessary.  Dust suppression methods, such 
as misting (not soaking) surfaces prior to remediation, are recommended. 

Growth supporting materials that are contaminated, such as the insulation of 
interior lined ducts and filters, should be removed.  Other contaminated materials 
that cannot be cleaned should be sealed and double-bagged in 6-mil plastic bags 
and removed.  Since there are no special disposal requirements for moldy 
materials, they can be discarded as ordinary construction waste. 

The work area and areas immediately surrounding the work area should be HEPA 
vacuumed and cleaned with a damp cloth and/or mop and a detergent solution. 

All areas should be left dry and visibly free from contamination and debris.  

Areas of Contamination (Total surface area affected >10 square feet) in the 
HVAC System  
 

The following procedures are recommended: 

The HVAC system should be shut down prior to any remedial activities. 

Refer to Appendices C & D for PPE and Containment guidance. 

Completely isolate the work area from other areas.  Isolate the HVAC system 
using double layers of polyethylene plastic sheeting sealed with duct tape 
(including ventilation ducts/grills, fixtures, and any other openings). 
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Utilize an exhaust fan with a HEPA filter to generate negative pressurization.  
Provide airlocks and a decontamination room. 

Growth supporting materials that are contaminated, such as the insulation of 
interior lined ducts and filters, should be removed.  Other contaminated 
materials that cannot be cleaned should be sealed and removed in double-
bagged 6-mil plastic.  When a decontamination room is present, the outside of 
the bags should be cleaned with a damp cloth and a detergent solution or 
HEPA vacuumed prior to their transport to uncontaminated areas of the 
building.  Since there are no special disposal requirements for moldy 
materials, they can be discarded as ordinary construction waste. 

The contained area and decontamination room should be HEPA vacuumed 
and cleaned with a damp cloth and/or mop and a detergent solution prior to 
the removal of isolation barriers. 

All areas should be left dry and visibly free from contamination and 
 debris. 

Pre- and post-remediation sampling may also be useful in determining whether  
remediation efforts have been effective. After remediation, the types and 
concentrations of mold in the indoor air samples should be similar to what is found in 
the local outdoor air (4).  Since no Federal limits have been set for mold or mold 
spores, sampling cannot be used to check a building's compliance with Federal mold 
standards.   

If remediation sampling is necessary contact your local industrial hygiene office or 
contact safety and health professionals with specific experience in designing mold 
sampling protocols, sampling methods, and interpretation of results.  Sample analysis 
should follow analytical methods recommended by the American Industrial Hygiene 
Association (AIHA) or the American Conference of Governmental Industrial 
Hygienists (ACGIH).   

 
HAZARD COMMUNICATION  
 
When mold growth requiring Level III or IV (large-scale) remediation is found, the building 
owner, management, and/or employer should notify occupants in the affected area(s) of its 
presence.  Notification should include a description of the remedial measures to be taken and 
a timetable for completion.  Well-planned group meetings held before and after remediation 
with full disclosure of plans and results can be an effective communication mechanism.  
Individuals seeking medical attention should be provided with a copy of all inspection results 
and interpretation to give to their medical practitioners (1 and 3). 
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CONCLUSION  
 
In summary, the prompt remediation of contaminated material and infrastructure repair must 
be the primary response to mold contamination in buildings.  The simplest and most 
expedient remediation that properly and safely removes mold growth from buildings should 
be used.  Widespread contamination poses much larger problems that must be addressed on a 
case-by-case basis in consultation with a health and safety specialist. Effective 
communication with building occupants is an essential component of all remedial efforts.  
Individuals with persistent health problems should go to the local occupational health clinic 
or see their physicians for a referral to practitioners who are trained in 
occupational/environmental medicine or related specialties and are knowledgeable about 
these types of exposures.  
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APPENDIX A 

 [Source:  EPA 402-K-01-001:  Mold Remediation in Schools and Commercial Buildings, 
March 2001] 

Water Damage Cleanup and Mold Prevention  

Appendix A presents strategies to respond to water damage within 24-48 hours.  These 
guidelines are designed to help avoid the need for remediation of mold growth by taking 
quick action before growth starts.  If mold growth is found on the materials listed in 
Appendix A, refer to Appendix B for guidance on remediation.  Depending on the size of the 
area involved and resources available, professional assistance may be needed to dry an area 
quickly and thoroughly.  

   

 Water Damage - Cleanup and Mold Prevention 
Guidelines for Response to Clean Water Damage within 24-48 Hours to Prevent 
Mold Growth£ 

Water-Damaged 
Material† Actions 

Books and papers • For non-valuable items, discard books and papers.  
• Photocopy valuable/important items, discard 

originals.  
• Freeze (in frost-free freezer or meat locker) or 

freeze-dry.  

Carpet and backing - 
dry within 24-48 hours§ 

• Remove water with water extraction vacuum.  
• Reduce ambient humidity levels with 

dehumidifier.  
• Accelerate drying process with fans.  

Ceiling tiles • Discard and replace.  

Cellulose insulation • Discard and replace.  

Concrete or cinder 
block surfaces 

• Remove water with water extraction vacuum.  
• Accelerate drying process with dehumidifiers, 

fans, and/or heaters.  

Fiberglass insulation • Discard and replace.  
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Hard surface, porous 
flooring§ (Linoleum, 
ceramic tile, vinyl) 

• Vacuum or damp wipe with water and mild 
detergent and allow to dry; scrub if necessary.  

• Check to make sure under flooring is dry; dry 
under flooring if necessary.  

Non-porous, hard 
surfaces 
(Plastics, metals) 

• Vacuum or damp wipe with water and mild 
detergent and allow to dry; scrub if necessary.  

Upholstered furniture • Remove water with water extraction vacuum.  
• Accelerate drying process with dehumidifiers, 

fans, and/or heaters.  
• May be difficult to completely dry within 48 

hours. If the piece is valuable, you may wish to 
consult a restoration/water damage professional 
who specializes in furniture.  

Wallboard 
(Drywall and gypsum 
board) 

• May be dried in place if there is no obvious 
swelling and the seams are intact. If not, remove, 
discard, and replace.  

• Ventilate the wall cavity, if possible.  

Window drapes • Follow laundering or cleaning instructions 
recommended by the manufacturer.  

Wood surfaces • Remove moisture immediately and use 
dehumidifiers, gentle heat, and fans for drying. 
(Use caution when applying heat to hardwood 
floors.)  

• Treated or finished wood surfaces may be cleaned 
with mild detergent and clean water and allowed 
to dry.  

• Wet paneling should be pried away from wall for 
drying 
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£  If mold growth has occurred or materials have been wet for more than 48 hours, consult Appendix 
B.  Even if materials are dried within 48 hours, mold growth may have occurred.  Professionals may 
test items if there is doubt.  Note that mold growth will not always occur after 48 hours; this is only a 
guideline.  
These guidelines are for damage caused by clean water.  If you know or suspect that the water source 
is contaminated with sewage, or chemical or biological pollutants, then OSHA may have requirements 
for Personal Protective Equipment and containment.  An experienced professional should be consulted 
if you and/or your remediators do not have expertise remediating in contaminated water situations.  Do 
not use fans before determining that the water is clean or sanitary.  
 
† If a particular item(s) has high monetary or sentimental value, you may wish to consult a 
restoration/water damage specialist.  
 
§ The subfloor under the carpet or other flooring material must also be cleaned and dried.  See the 
appropriate section of this table for recommended actions depending on the composition of the 
subfloor. 
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APPENDIX B 

[Adapted from EPA 402-K-01-001, March 2001] 

Mold Remediation Guidelines  

Appendix B presents remediation guidelines for building materials that have or are likely to 
have mold growth.  The guidelines in Appendix B are designed to protect the health of 
occupants and cleanup personnel during remediation.  These guidelines are based on the area 
and type of material affected by water damage and/or mold growth.  Please note that these 
are guidelines; some professionals may prefer other cleaning methods.   
If you are considering cleaning your ducts as part of your remediation plan, you should 
consult EPA's publication entitled, Should You Have the Air Ducts In Your Home Cleaned? 
(5)  Although this EPA document has a residential focus, the same concept applies to other 
building types.  If possible, remediation activities should be scheduled during off-hours when 
building occupants are less likely to be affected.  

Although the level of personal protection suggested in these guidelines is based on the total 
surface area contaminated and the potential for remediator and/or occupant exposure, 
professional judgment should always play a part in remediation decisions.  These 
remediation guidelines are based on the size of the affected area to make it easier for 
remediators to select appropriate techniques, not on the basis of health effects or research 
showing there is a specific method appropriate at a certain number of square feet.  The 
guidelines have been designed to help construct a remediation plan.  The remediation 
manager will then use professional judgment and experience to adapt the guidelines to 
particular situations.  When in doubt, caution is advised.  Consult an experienced mold 
remediator for more information. 

Guidelines for Remediating Building Materials  
with Mold Growth Caused by Clean Water*  

Material or Furnishing Affected  Cleanup 
Methods† Personal Protective Equipment Containment 

SMALL - Total Surface Area Affected Less Than 10 square feet (ft2) 
Books and papers   3 
Carpet and backing  1, 3  

Concrete or cinder block  1, 3  
Hard surface, porous flooring 
(linoleum, ceramic tile, vinyl)  1, 2, 3 

Non-porous, hard surfaces 
(plastics, metals)  1, 2, 3  

Upholstered furniture & drapes  1, 3  

Wallboard (drywall and gypsum 
board)  3  

Wood surfaces  1, 2, 3 

Minimum  

N-95 respirator, gloves, and goggles 
None required  
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MEDIUM - Total Surface Area Affected Between 10 and 100 ft2 

Books and papers   3 
Carpet and backing  1,3,4 

Concrete or cinder block 1,3 
Hard surface, porous flooring 
(linoleum, ceramic tile, vinyl)  1,2,3 

Non-porous, hard surfaces 
(plastics, metals)  1,2,3 

Upholstered furniture & drapes  1,3,4 
Wallboard (drywall and gypsum 

board)  3,4 

Wood surfaces  1,2,3 

Limited or Full  

Use professional judgment, consider 
potential for remediator exposure and size 

of contaminated area 

  

Limited  

Use professional judgment, consider 
potential for remediator/occupant 

exposure and size of contaminated area 

  

LARGE - Total Surface Area Affected Greater Than 100 ft2 or Potential for  
Increased Occupant or Remediator Exposure During Remediation  Estimated to be Significant 

Books and papers   3 
Carpet and backing  1,3,4 

Concrete or cinder block 1,3 
Hard surface, porous flooring 
(linoleum, ceramic tile, vinyl)  1,2,3,4 

Non-porous, hard surfaces 
(plastics, metals)  1,2,3 

Upholstered furniture & drapes  1,2,4 
Wallboard (drywall and gypsum 

board)  3,4 

Wood surfaces  1,2,3,4 

Full  

Use professional judgment, consider 
potential for remediator/occupant exposure 

and size of contaminated area 

  

Full  

Use professional judgment, consider 
potential for remediator exposure and 

size of contaminated area 

  

 
 
*Use professional judgment to determine prudent levels of Personal Protective Equipment and 
containment for each situation, particularly as the remediation site size increases and the potential for 
exposure and health effects rises.  Assess the need for increased Personal Protective Equipment, if, 
during the remediation, more extensive contamination is encountered than was expected.  Consult 
Appendix A if materials have been wet for less than 48 hours, and mold growth is not apparent.  These 
guidelines are for damage caused by clean water.  If you know or suspect that the water source is 
contaminated with sewage, or chemical or biological pollutants, then the Occupational Safety and 
Health Administration (OSHA) requires PPE and containment.  An experienced professional should be 
consulted if you and/or your remediators do not have expertise in remediating contaminated water 
situations.  

†Select method most appropriate to situation.  Since molds gradually destroy the things they grow on, if 
mold growth is not addressed promptly, some items may be damaged such that cleaning will not restore 
their original appearance.  If mold growth is heavy and items are valuable or important, you may wish 
to consult a restoration/water damage/remediation expert.  Please note that these are guidelines; other 
cleaning methods may be preferred by some professionals. 
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Cleanup Methods 

• Method 1:  Wet vacuum (in the case of porous materials, some mold spores/fragments will 
remain in the material but will not grow if the material is completely dried).  Steam cleaning 
may be an alternative for carpets and some upholstered furniture.  

• Method 2:  Damp-wipe surfaces with plain water or with water and detergent solution (except 
wood —use wood floor cleaner); scrub as needed.  

• Method 3:  High-efficiency particulate air (HEPA) vacuum after the material has been 
thoroughly dried.  Dispose of the contents of the HEPA vacuum in well-sealed plastic bags.  

• Method 4:  Discard -  Remove water-damaged materials and seal in plastic bags while inside 
of containment, if present.  Dispose of as normal waste.  HEPA vacuum area after it is dried.  

Personal Protective Equipment (PPE) 

• Minimum:  Gloves, N-95 respirator, goggles/eye protection  
• Limited:  Gloves, N-95 respirator or half-face respirator with HEPA filter, disposable overalls, 

goggles/eye protection  
• Full:  Gloves, disposable full body clothing, head gear, foot coverings, full-face respirator with 

HEPA filter  

Containment 

• Limited:  Use polyethylene-sheeting ceiling to floor around affected area with a slit entry and 
covering flap; maintain area under negative pressure with HEPA filtered fan unit. Block 
supply and return air vents within containment area.  

• Full:  Use two layers of fire-retardant polyethylene sheeting with one airlock chamber. 
Maintain area under negative pressure with HEPA filtered fan exhausted outside of building. 
Block supply and return air vents within containment area.  

Table developed from literature and remediation documents including Bioaerosols: Assessment and 
Control (American Conference of Governmental Industrial Hygienists, 1999) (4) and IICRC S500, 
Standard and Reference Guide for Professional Water Damage Restoration, (Institute of Inspection, 
Cleaning and Restoration, 1999) (6) 
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APPENDIX C 

[Adapted Source:  EPA 402-K-01-001:  Mold Remediation in Schools and Commercial 
Buildings, March 2001] 

PERSONAL PROTECTIVE EQUIPMENT 

Skin and Eye Protection 

Gloves are required to protect the skin from contact with mold allergens (and in some cases 
mold toxins) and from potentially irritating cleaning solutions.  Long gloves that extend to 
the middle of the forearm are recommended.  The glove material should be selected based 
on the type of materials being handled.  If you are using a strong cleaning solution, you 
should select gloves made from natural rubber, neoprene, nitrile, polyurethane, or polyvinyl 
chloride (PVC).  If you are using a mild detergent or plain water, ordinary household rubber 
gloves may be used.  To protect your eyes, use properly fitted goggles or a full-face 
respirator with HEPA filter.  Goggles must be designed to prevent the entry of dust and 
small particles.  Safety glasses or goggles with open vent holes are not acceptable.   

Respiratory Protection 

Respirators protect cleanup workers from inhaling airborne mold, mold spores, and dust.  
Respiratory protection used in accordance with the OSHA respiratory protection standard (29 
CFR 1910.134), is recommended(7).  All individuals must be trained, have medical 
clearance, and must be fit-tested by a trained professional before wearing a respirator. 

• Minimum:  When cleaning up a small area affected by mold, you should use an N-95 
respirator.  This device covers the nose and mouth, will filter out 95% of the 
particulates that pass through the filter.  In situations where a full-face respirator is in 
use, additional eye protection is not required.  

• Limited:  Limited PPE includes use of a half-face or full-face air-purifying respirator 
(APR) equipped with a HEPA filter cartridge.  These respirators filter mold particles 
in the air.  Note that half-face APRs do not provide eye protection. In addition, the 
HEPA filters do not remove vapors or gases.  You should always use respirators 
approved by the National Institute for Occupational Safety and Health. 

• Full:  In situations in which high levels of airborne dust or mold spores are likely or 
when intense or long-term exposures are expected (e.g., the cleanup of large areas of 
contamination), a full-face, powered air-purifying respirator (PAPR) is 
recommended.  Full-face PAPRs use a blower to force air through a HEPA filter. 
The HEPA-filtered air is supplied to a mask that covers the entire face or a hood that 
covers the entire head.  The positive pressure within the mask or hood prevents 
unfiltered air from entering through penetrations or gaps.  Individuals must be trained 
to use their respirators before they begin remediation.   
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Disposable Protective Clothing  

Disposable clothing is recommended during a medium or large remediation project to 
prevent the transfer and spread of mold to clothing and to eliminate skin contact with 
mold.  

• Limited:  Disposable paper overalls can be used.  
• Full:  Mold-impervious disposable head and foot coverings, and a body suit made of a 

breathable material, such as TYVEK®, should be used.  All gaps, such as those 
around ankles and wrists, should be sealed (many remediators use duct tape to seal 
clothing).  
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APPENDIX D 

[Source:  EPA 402-K-01-001:  Mold Remediation in Schools and Commercial Buildings, 
March 2001] 

CONTAINMENT GUIDANCE 

Containment 

The purpose of containment during 
remediation activities is to limit release 
of mold into the air and surroundings, in 
order to minimize the exposure of 
remediators and building occupants to 
mold.  Mold and moldy debris should 
not be allowed to spread to areas in the 
building beyond the contaminated site.  

The two types of containment 
recommended in Appendix B are limited 
and full.  The larger the area of moldy 
material, the greater the possibility of 
human exposure and the greater the need 
for containment.  In general, the size of 
the area helps determine the level of 
containment.  However, a heavy growth 
of mold in a relatively small area could 
release more spores than a lighter growth 
of mold in a relatively large area.  
Choice of containment should be based 
on professional judgment.  The primary 
object of containment should be to 
prevent occupant and remediator 
exposure to mold.  

Containment Tips 
• Always maintain the 

containment area under 
negative pressure. 

• Exhaust fans to outdoors 
and ensure that adequate 
makeup air is provided.  

• If the containment is 
working, the 
polyethylene sheeting 
should billow inwards on 
all surfaces. If it flutters 
or billows outward, 
containment has been 
lost, and you should find 
and correct the problem 
before continuing your 
remediation activities.  

 

Limited Containment 

Limited containment is generally recommended for areas involving between 10 and 100 
square feet (ft2) of mold contamination.  The enclosure around the moldy area should consist 
of a single layer of 6-mil, fire-retardant polyethylene sheeting.  The containment should have 
a slit entry and covering flap on the outside of the containment area.  For small areas, the 
polyethylene sheeting can be affixed to floors and ceilings with duct tape. For larger areas, a 
steel or wooden stud frame can be erected and polyethylene sheeting attached to it.  All 
supply and air vents, doors, chases, and risers within the containment area must be sealed 
with polyethylene sheeting to minimize the migration of contaminants to other parts of the 
building.  Heavy mold growth on ceiling tiles may impact HVAC systems if the space above 
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the ceiling is used as a return air plenum.  In this case, containment should be installed from 
the floor to the ceiling deck, and the filters in the air-handling units serving the affected area 
may have to be replaced once remediation is finished. 

The containment area must be maintained under negative pressure relative to surrounding 
areas.  This will ensure that contaminated air does not flow into adjacent areas.  This can 
be done with a HEPA-filtered fan unit exhausted outside of the building.  For small, easily 
contained areas, an exhaust fan ducted to the outdoors can also be used.  The surfaces of 
all objects removed from the containment area should be remediated/cleaned prior to 
removal.  The remediation guidelines outlined in Appendix B can be implemented when 
the containment is completely sealed and is under negative pressure relative to the 
surrounding area. 

Full Containment 

Full containment is recommended for the cleanup of mold-contaminated surface areas greater 
than 100 ft2 or in any situation in which it appears likely that the occupant space would be 
further contaminated without full containment.  Double layers of polyethylene should be 
used to create a barrier between the moldy area and other parts of the building. A 
decontamination room or airlock should be constructed for entry into and exit from the 
remediation area.  The entryways to the airlock from the outside and from the airlock to the 
main containment area should consist of a slit entry with covering flaps on the outside 
surface of each slit entry.  The chamber should be large enough to hold a waste container and 
allow a person to put on and remove PPE.  All contaminated PPE, except respirators, should 
be placed in a sealed bag while in this chamber.  Respirators should be worn until 
remediators are outside the decontamination chamber.  PPE must be worn throughout the 
final stages of HEPA vacuuming and damp-wiping of the contained area.  PPE must also be 
worn during HEPA vacuum filter changes or cleanup of the HEPA vacuum. 

 

 

 

 

 

 

 

 

 

BEST AVAILABLE COPY

BEST AVAILABLE COPY FOIA Requested Record #J-15-0085 (MD) 
Released by National Guard Bureau 

Page 2139 of 5269

Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



TG 278  Feb 02 

Table of Contents 
 

 

Introduction.......................................................................................................................... 2 

Safety Tips While Investigating And Evaluating Mold And Moisture Problems.......... 2 

Communicate With Building Occupants At All Stages Of Process, As Appropriate.... 3 

Routine Investigation And Evaluation Of Moisture And Mold Problems ..................... 3 

Assessments Requiring Sampling....................................................................................... 3 

References............................................................................................................................. 4 

APPENDIX A:  Mold Investigation Decision Logic ......................................................... 5 

APPENDIX B:  Mold Remediation Guidelines ................................................................ 8 

APPENDIX C:  Personal Protective Equipment ..............................................................11 

APPENDIX D:  Containment Guidance............................................................................13 

 

Use of company or trademarked names does not imply endorsement by the U.S. 
my but is intended only to assist in identification of a specific producAr t. 

 ii

BEST AVAILABLE COPY

BEST AVAILABLE COPY FOIA Requested Record #J-15-0085 (MD) 
Released by National Guard Bureau 

Page 2142 of 5269

Posted to NGB FOIA Reading Room 
May, 2018



TG 278   Feb 02 

Industrial Hygiene/Preventive Medicine Mold Assessment Guide 

 

Introduction 

The USACHPPM Industrial Hygiene Field Services Program receives requests from 
industrial hygiene (IH)/preventive medicine (PM) field personnel for information about mold 
investigations and clean-up procedures.  Like all organisms, molds have an absolute 
requirement for water.  The types of mold and their abundance in an area depend on the 
availability of nutrients (i.e., dirt), water and temperature.  Chronic water intrusion, lack of 
adequate ventilation and moisture control, and or isolated floods, such as a water pipe 
bursting, are typical conditions, which lead to mold growth in buildings. 
 
When mold growth is present, the removal and cleaning of contaminated materials must be 
handled with proper precautions, because disturbing this growth can result in bioaerosol 
release, i.e., sending millions of spores into the air.   
 
This mold assessment guide used in conjunction with the ARMY Facilities Management 
Information Document on Mold Remediation Issues (TG 277)1 will assist Industrial 
Hygienists and or Preventive Medicine personnel in conducting mold investigations.  Since a 
team approach is recommended, the collaboration between IH/PM personnel and facility 
management personnel is vital to correct moldy conditions and prevent future mold growth.  
Use the following procedures and refer to Appendix A:  Mold Investigation Decision Logic, 
for guidance on mold investigation, evaluation, and remediation for routine assessments. 
 
Air sampling for mold should never be part of a routine assessment.  Remediation 
strategies can generally be made on the basis of a visual inspection or confirmation with 
a bulk or surface sample.  In addition, air sampling methods for some mold are prone 
to false negative results and therefore cannot be used to definitively rule out 
contamination2. 

Safety Tips While Investigating and Evaluating Mold and Moisture Problems3 

• Be careful not to touch mold or moldy items with bare hands. 
• Do not allow mold or mold spores to get into your eyes. 
• Do not breathe in mold or mold spores. 
• Consult Appendices B, C, and D for Remediation, Personal Protective Equipment 

(PPE) to be used during remediation and Containment guidance. 
• Consider using PPE when disturbing mold during investigation.  Depending upon the 

situation, a half-face NIOSH-approved N-95 respirator, gloves, and goggles are 
recommended. 
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Communicate with building occupants at all stages of process, as appropriate1. 

When mold growth requiring Level III or IV (large-scale) remediation is found (See 
Appendix B), the building owner, management, and/or employer should notify occupants in 
the affected area(s) of its presence.  Notification should include a description of the remedial 
measures to be taken and a timetable for completion.  Well-planned group meetings held 
before and after remediation with full disclosure of plans and results can be an effective 
communication mechanism.  Individuals seeking medical attention should be provided with a 
copy of all inspection results and interpretation to give to their medical practitioners. 

Routine Investigation and Evaluation of moisture and mold problems3. 

� Determine the total surface area of visible mold affected (square feet). 
� Consider the possibility of hidden mold. 
� Clean up small mold problems and fix moisture problems before they become large 

problems. 
� Select remediation personnel or team based on the assessment. 
� Investigate areas associated with occupant complaints. 
� Identify source(s) or cause of water or moisture problem(s). 
� Note type of water-damaged materials (wallboard, carpet, etc.). 
� Check inside air ducts and air handling unit. 

Assessments Requiring Sampling 

Air sampling may be necessary if an individual(s) has been diagnosed with a disease that is 
or may be associated with mold exposure (e.g., aspergillosis) and the occupational health 
physician/medical practitioner desires to confirm the causative agent. 

Pre- and post-remediation air sampling may be necessary if there is evidence from a visual 
inspection or bulk sampling that the ventilation systems are contaminated.  The purpose of 
such sampling is to assess the extent of contamination throughout a building and to confirm 
adequate remediation.   

Air sampling may be necessary if the presence of mold is suspected (e.g., musty odors) but 
cannot be identified by a visual inspection or bulk sampling (e.g., mold growth behind walls).  
The purpose of this sampling is to determine the location and degree of contamination2. 

When air sampling is deemed necessary and is performed, outdoor air samples should be 
collected at the same time at the fresh air intake, which serves the suspected area.  Values 
obtained should be compared and the indoor and outdoor air samples should be similar in 
kinds and concentrations of mold to what is found locally in the outdoor air4.  If they are 
different, bioamplification is occurring and the problem needs corrected.  

Personnel conducting the sampling should be trained in proper air sampling methods for 
microbial contaminants.  For additional information on air sampling, refer to the American 
Conference of Governmental Industrial Hygienists', "Bioaerosols: Assessment and Control4."  

 3
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Sample analysis should follow analytical methods recommended by the American Industrial 
Hygiene Association (AIHA) or the American Conference of Governmental Industrial 
Hygienists (ACGIH).  The laboratory conducting the analyses should participate in the AIHA 
Environmental Microbiology Proficiency Analytical Testing (EMPAT) program.  For further 
mold assistance, contact USACHPPM, Industrial Hygiene Field Services Program, DSN 
584-3118 or (410) 436-3118. 
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APPENDIX A 

 

 

 

MOLD INVESTIGATION DECISION LOGIC

 5
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MOLD INVESTIGATION DECISION LOGIC NOTES: 

1.  Roughly approximate the total surface area of visible mold.  Categorization of the 
remediation levels are sometimes borderline, so when trying to decide the category to apply, 
consider the extent of visible growth, such as a heavy blanket of growth on the surface, to barely 
visible.  If heavy growth is apparent, consider moving up to the next level of protection. 

2.  Do not skip this step.  Address the source of water or moisture problem or the mold will 
simply reappear.  

3.  Always protect the health and safety of the building occupants and remediators. 

4.  Mold may be hiding on the backside of drywall, vinyl wallpaper, or paneling, the top of 
ceiling tiles, the underside of carpets and pads.  Check walls behind furniture, pipe chases and 
utility tunnels, porous thermal or acoustic liners inside ductwork, or check the rafters (due to roof 
leaks or insufficient insulation)3. 

5.   Utilize appendices B and C for remediation guidance.  Use your best judgment during 
investigations, if not disturbing the mold you may need minimal to no PPE.  Do not alarm 
building occupants unnecessarily, but protect yourself as necessary. 

6.  If the containment is working properly, the polyethylene sheeting will billow inwards on all 
surfaces.  If it flutters or billows outward, containment has not been achieved, and you should 
find and correct the problem before starting your remediation activities3.  Confirm negative 
pressure with smoke tubes. 

7.  Select remediation personnel who have the experience and training needed to implement the 
remediation plan. 

8.  You must completely fix or eliminate the water or moisture problem to solve the problem.   

9.  You should revisit the site(s) approximately two weeks after remediation, and it should show 
no signs of water damage or mold growth. 

10.  If you discover hidden mold, revise your plan by reassessing the size of moldy area. 

11.  If you believe that you have a hidden mold problem, you may want to consider hiring an 
experienced mold investigative professional.  

 7
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APPENDIX B 
[Adapted from EPA 402-K-01-001, March 2001] 

Mold Remediation Guidelines  

Appendix B presents remediation guidelines for building materials that have or are 
likely to have mold growth.  The guidelines in Appendix B are designed to protect 
the health of occupants and cleanup personnel during remediation.  These 
guidelines are based on the area and type of material affected by water damage 
and/or mold growth.  Please note that these are guidelines; some professionals may 
prefer other cleaning methods.   
If you are considering cleaning your ducts as part of your remediation plan, you 
should consult EPA's publication entitled, Should You Have the Air Ducts In Your 
Home Cleaned? (5)  Although this EPA document has a residential focus, the same 
concept applies to other building types.  If possible, remediation activities should 
be scheduled during off-hours when building occupants are less likely to be 
affected.  

Although the level of personal protection suggested in these guidelines is based on 
the total surface area contaminated and the potential for remediator and/or 
occupant exposure, professional judgment should always play a part in remediation 
decisions.  These remediation guidelines are based on the size of the affected area 
to make it easier for remediators to select appropriate techniques, not on the basis 
of health effects or research showing there is a specific method appropriate at a 
certain number of square feet.  The guidelines have been designed to help construct 
a remediation plan.  The remediation manager will then use professional judgment 
and experience to adapt the guidelines to particular situations.  When in doubt, 
caution is advised.  Consult an experienced mold remediator for more information. 
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Guidelines for Remediating Building Materials  
with Mold Growth Caused by Clean Water*  

Material or Furnishing 
Affected  

Cleanup 
Methods† Personal Protective Equipment Containment 

SMALL - Total Surface Area Affected Less Than 10 square feet (ft2) 
Books and papers   3 
Carpet and backing  1, 3  

Concrete or cinder block  1, 3  
Hard surface, porous flooring 
(linoleum, ceramic tile, vinyl)  1, 2, 3 

Non-porous, hard surfaces 
(plastics, metals)  1, 2, 3  

Upholstered furniture & drapes  1, 3  

Wallboard (drywall and 
gypsum board)  3  

Wood surfaces  1, 2, 3 

Minimum  

N-95 respirator, gloves, and goggles 
None required  

MEDIUM - Total Surface Area Affected Between 10 and 100 ft2 
Books and papers   3 
Carpet and backing  1,3,4 

Concrete or cinder block 1,3 
Hard surface, porous flooring 
(linoleum, ceramic tile, vinyl)  1,2,3 

Non-porous, hard surfaces 
(plastics, metals)  1,2,3 

Upholstered furniture & drapes  1,3,4 
Wallboard (drywall and 

gypsum board)  3,4 

Wood surfaces  1,2,3 

Limited or Full  

Use professional judgment, consider 
potential for remediator exposure and size 

of contaminated area 

  

Limited  

Use professional judgment, consider 
potential for remediator/occupant 

exposure and size of contaminated area 

  

LARGE - Total Surface Area Affected Greater Than 100 ft2 or Potential for  
Increased Occupant or Remediator Exposure During Remediation  Estimated to be Significant 

Books and papers   3 
Carpet and backing  1,3,4 

Concrete or cinder block 1,3 
Hard surface, porous flooring 
(linoleum, ceramic tile, vinyl)  1,2,3,4 

Non-porous, hard surfaces 
(plastics, metals)  1,2,3 

Upholstered furniture & drapes  1,2,4 
Wallboard (drywall and 

gypsum board)  3,4 

Wood surfaces  1,2,3,4 

Full  

Use professional judgment, consider 
potential for remediator/occupant exposure 

and size of contaminated area 

  

Full  

Use professional judgment, consider 
potential for remediator exposure and size 

of contaminated area 
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*Use professional judgment to determine prudent levels of Personal Protective Equipment and 
containment for each situation, particularly as the remediation site size increases and the potential for 
exposure and health effects rises.  Assess the need for increased Personal Protective Equipment, if, 
during the remediation, more extensive contamination is encountered than was expected.  These 
guidelines are for damage caused by clean water.  If you know or suspect that the water source is 
contaminated with sewage, or chemical or biological pollutants, then the Occupational Safety and 
Health Administration (OSHA) requires PPE and containment.  An experienced professional should be 
consulted if you and/or your remediators do not have expertise in remediating contaminated water 
situations.  

†Select method most appropriate to situation.  Since molds gradually destroy the things they grow on, if 
mold growth is not addressed promptly, some items may be damaged such that cleaning will not restore 
their original appearance.  If mold growth is heavy and items are valuable or important, you may wish 
to consult a restoration/water damage/remediation expert.  Please note that these are guidelines; other 
cleaning methods may be preferred by some professionals. 

Cleanup Methods 

• Method 1:  Wet vacuum (in the case of porous materials, some mold spores/fragments will 
remain in the material but will not grow if the material is completely dried).  Steam cleaning 
may be an alternative for carpets and some upholstered furniture.  

• Method 2:  Damp-wipe surfaces with plain water or with water and detergent solution (except 
wood —use wood floor cleaner); scrub as needed.  

• Method 3:  High-efficiency particulate air (HEPA) vacuum after the material has been 
thoroughly dried.  Dispose of the contents of the HEPA vacuum in well-sealed plastic bags.  

• Method 4:  Discard -  Remove water-damaged materials and seal in plastic bags while inside 
of containment, if present.  Dispose of as normal waste.  HEPA vacuum area after it is dried.  

Personal Protective Equipment (PPE) 

• Minimum:  Gloves, N-95 respirator, goggles/eye protection  
• Limited:  Gloves, N-95 respirator or half-face respirator with HEPA filter, disposable overalls, 

goggles/eye protection  
• Full:  Gloves, disposable full body clothing, head gear, foot coverings, full-face respirator with 

HEPA filter  

Containment 

• Limited:  Use polyethylene-sheeting ceiling to floor around affected area with a slit entry and 
covering flap; maintain area under negative pressure with HEPA filtered fan unit. Block 
supply and return air vents within containment area.  

• Full:  Use two layers of fire-retardant polyethylene sheeting with one airlock chamber. 
Maintain area under negative pressure with HEPA filtered fan exhausted outside of building. 
Block supply and return air vents within containment area.  

Table developed from literature and remediation documents including Bioaerosols: Assessment and 
Control (American Conference of Governmental Industrial Hygienists, 1999) (4) and IICRC S500, 
Standard and Reference Guide for Professional Water Damage Restoration, (Institute of Inspection, 
Cleaning and Restoration, 1999) (6) 
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APPENDIX C 

[Adapted Source:  EPA 402-K-01-001:  Mold Remediation in Schools and Commercial 
Buildings, March 2001] 

PERSONAL PROTECTIVE EQUIPMENT 

Skin and Eye Protection 

Gloves are required to protect the skin from contact with mold allergens (and in some 
cases mold toxins) and from potentially irritating cleaning solutions.  Long gloves that 
extend to the middle of the forearm are recommended.  The glove material should be 
selected based on the type of materials being handled.  If you are using a strong cleaning 
solution, you should select gloves made from natural rubber, neoprene, nitrile, 
polyurethane, or polyvinyl chloride (PVC).  If you are using a mild detergent or plain 
water, ordinary household rubber gloves may be used.  To protect your eyes, use properly 
fitted goggles or a full-face respirator with HEPA filter.  Goggles must be designed to 
prevent the entry of dust and small particles.  Safety glasses or goggles with open vent 
holes are not acceptable.   

Respiratory Protection 

Respirators protect cleanup workers from inhaling airborne mold, mold spores, and dust.  
Respiratory protection used in accordance with the OSHA respiratory protection standard (29 
CFR 1910.134), is recommended(7).  All individuals must be trained, have medical clearance, 
and must be fit-tested by a trained professional before wearing a respirator. 

• Minimum:  When cleaning up a small area affected by mold, you should use an N-95 
respirator.  This device covers the nose and mouth, will filter out 95% of the particulates 
that pass through the filter.  In situations where a full-face respirator is in use, additional 
eye protection is not required.  

• Limited:  Limited PPE includes use of a half-face or full-face air-purifying respirator 
(APR) equipped with a HEPA filter cartridge.  These respirators filter mold particles in 
the air.  Note that half-face APRs do not provide eye protection. In addition, the HEPA 
filters do not remove vapors or gases.  You should always use respirators approved by the 
National Institute for Occupational Safety and Health. 

• Full:  In situations in which high levels of airborne dust or mold spores are likely or when 
intense or long-term exposures are expected (e.g., the cleanup of large areas of 
contamination), a full-face, powered air-purifying respirator (PAPR) is recommended.  
Full-face PAPRs use a blower to force air through a HEPA filter. The HEPA-filtered air 
is supplied to a mask that covers the entire face or a hood that covers the entire head.  The 
positive pressure within the mask or hood prevents unfiltered air from entering through 
penetrations or gaps.  Individuals must be trained to use their respirators before they 
begin remediation.   
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Disposable Protective Clothing  

Disposable clothing is recommended during a medium or large remediation project to 
prevent the transfer and spread of mold to clothing and to eliminate skin contact with mold.  

• Limited:  Disposable paper overalls can be used.  
• Full:  Mold-impervious disposable head and foot coverings, and a body suit made of a 

breathable material, such as TYVEK®, should be used.  All gaps, such as those around 
ankles and wrists, should be sealed (many remediators use duct tape to seal clothing).  

®TYVEK, DuPont de Nemours, E.I., & Co., Wilmington, DE. 
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minimize the migration of contaminants to other parts of the building.  Heavy mold growth on 
ceiling tiles may impact HVAC systems if the space above the ceiling is used as a return air 
plenum.  In this case, containment should be installed from the floor to the ceiling deck, and the 
filters in the air-handling units serving the affected area may have to be replaced once 
remediation is finished. 

The containment area must be maintained under negative pressure relative to surrounding 
areas.  This will ensure that contaminated air does not flow into adjacent areas.  This can be 
done with a HEPA-filtered fan unit exhausted outside of the building.  For small, easily 
contained areas, an exhaust fan ducted to the outdoors can also be used.  The surfaces of all 
objects removed from the containment area should be remediated/cleaned prior to removal.  
The remediation guidelines outlined in Appendix B can be implemented when the 
containment is completely sealed and is under negative pressure relative to the surrounding 
area. 

Full Containment 

Full containment is recommended for the cleanup of mold-contaminated surface areas greater 
than 100 ft2 or in any situation in which it appears likely that the occupant space would be further 
contaminated without full containment.  Double layers of polyethylene should be used to create a 
barrier between the moldy area and other parts of the building. A decontamination room or 
airlock should be constructed for entry into and exit from the remediation area.  The entryways 
to the airlock from the outside and from the airlock to the main containment area should consist 
of a slit entry with covering flaps on the outside surface of each slit entry.  The chamber should 
be large enough to hold a waste container and allow a person to put on and remove PPE.  All 
contaminated PPE, except respirators, should be placed in a sealed bag while in this chamber.  
Respirators should be worn until remediators are outside the decontamination chamber.  PPE 
must be worn throughout the final stages of HEPA vacuuming and damp-wiping of the contained 
area.  PPE must also be worn during HEPA vacuum filter changes or cleanup of the HEPA 
vacuum. 
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EXECUTIVE SUMMARY 

 
An industrial hygiene survey was conducted July 29, 2008 at the Readiness Center 
Facility Identification No. 492 located in Dundalk, Maryland. The study was performed 
by Mr. , CIH. 

 
Employees were not performing tasks that provided excessive noise levels, as such; 
noise exposure monitoring was not conducted.  
 
Lighting within the facility was also evaluated.  Lighting was found to be within 
applicable recommended levels. 
 
Various surfaces within the HVAC system and throughout the facility were screened for 
lead.  The screening was completed using surface/wipe and air samples.  None of the 
air samples collected were found to have detectable levels of the respective lead 
contaminant, and four (4) of the five (5) surface samples collected were found to have 
detectable levels of lead. 
 
Indoor air quality parameters were also evaluated during the assessment.  Indoor air 
quality was found to be within those parameters established by the Environmental 
Protection Agency (EPA) and American Society of Heating, Refrigerating, and Air-
conditioning Engineers, Inc. (ASHRAE).  The firing range is inactive, having been 
converted into a classroom, but could have contributed to lead contamination in areas 
adjacent to the old firing range. 
 
During the assessment, written programs for Health and Safety, NESHAP Operations 
and Maintenance Asbestos Survey, and the Hazard Communication Program were 
requested for review, however, the onsite personnel was not able to locate the 
documents.   
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Operation Description 
 
The Dundalk Readiness Center primarily serves as an equipment storage facility and is 
equipped to conduct light vehicle maintenance.  The facility consists of a single story 
response center that contains a maintenance bays, office spaces, classrooms, a kitchen 
area, an assembly hall, boiler room, locker rooms, and unit storage areas.   
 
The exterior walls of the building were constructed of a concrete block system (CBS) 
finished with red brick.  The interior walls were composed of concrete block and in some 
areas were finished with drywall. The roof of the facility consisted of a built up roof 
system covered with stone.  The heating, ventilating, and air conditioning system 
(HVAC) consisted of a split direct-expansion (DX) system and several window unit air 
conditioners.  The floors were composed of a poured concrete slab and in some areas 
were finished with vinyl floor tiles.  The ceilings were generally composed of wood deck 
and in some areas were finished with a suspended drop ceiling system. In many areas 
a spline ceiling panel system is located above a drop down grid ceiling tile system. 
 
Site personnel at the time of the site assessment consisted of three administrative 
personnel.  The employees on site were conducting general administrative work.  
 
Noise Survey 
 
Employees were not performing tasks that provided excessive noise levels, as such; 
noise exposure monitoring was not conducted.  
 
Lead Testing 
 
At the time of the assessment, no activities were observed which may lead to lead 
exposure other than ammunition handling.  The facility contains an indoor firing range 
that was converted to a classroom and storage area.  Several areas containing a 
painted ceiling were found to be in poor condition due to humidity damaged delaminated 
paint. 
 
Various surfaces within the facility were screened for lead using surface/wipe samples 
and the collection of air samples.  Surface/wipe samples were collected using Ghost 
WipeTM samples and were collected in accordance with the ASTM E 1792 protocols.  Air 
samples were collected using 0.8 µm MCE cassettes attached to low volume air 
sampling pumps.  Blank samples were submitted to the laboratory for quality control 
purposes.  Samples were sent to AMA Analytical Services, Inc., in Lanham, MD for lead 
analysis using EPA Method 600/R-93/200 (M)-7420.  A copy of the laboratory analysis 
report can be found in Appendix B.  
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Lead Testing Results Summary 

Location Air 
ug/m3 

Surface 
ug/ft2 Bulk Chip 

%Pb 
Classroom (Old Range) ND    

Classroom (Old Range) ND    

Blank ND    

Wall in Old Range  ND   

Kitchen- Top of Refrigerator  1700   

Old Supply Duct- Arms Range  15000   

Top of Locker- Room S-2  49   

COC Supply Room- Top of Shelf  200   

Blank  ND   

NCO Club: Window    0.17% 

COC Supply Room: Ceiling    3.6% 

Criteria 50 200 5,000 0.5 
Key:  ND – None Detected 
 PB – Lead 
 
Detectable levels of lead were identified in the former range supply vent, kitchen, 
Supply Room and locker room.  The National Guard Bureau currently utilizes 200 ug/ft2 
as a benchmark for identifying contaminated surfaces.  In the” Derivation of Wipe 
Surface Screening Levels for Environmental Chemicals”, the US Army Center for Health 
Promotion and Preventive Medicine (USACHPPM) has determined that 200 ug/ft2 is a 
satisfactory surface contamination level unless the facility is utilized as a childcare 
facility.  In such cases, HUD levels of 40 μg/ft2 on floors and 250 μg/ft2 on windowsills 
should be observed. 
 
No detectable levels of lead were identified in those air samples collected.  Currently, 
OSHA observed an 8-hour time weighted average of 50 ug/m3. 
 
Deteriorated paint was observed throughout the facility.  Delaminated paint was mostly 
due to age along with prolonged exposure to elevated humidity levels.  Lead-based 
paint chips were identified in the COC Supply Room.  

 
Lighting 
 
A lighting assessment was conducted throughout the facility.  The survey was 
conducted with large bay doors closed.  Measurements were collected using a Cooke 
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Cal-Light 400L Precision Light Meter (Serial No. 98047EL).  The light meter was last 
calibrated on February 22, 2008.  Measurements collected were compared to 
ANSI/IESNA RP-7-01 Lighting Industrial Facilities and RP-1-04 Office Lighting.   
 

Light Survey Assessment Summary 

Location Foot Candles Recommended 
Lighting 

Sufficient  
Lighting 

HHC Supply Room  61-74 30 Yes 
HHC TNG Office 68-77 30-50 Yes 

COC Supply Room 7-22 30 NO 
Office in COC Supply Room  77-85 30-50 Yes 

Latrine  38-44 5 Yes 
HHC ORD Room  34-61 30-50 Yes 

NCO Club 82-105 10 Yes 
Main Entrance Foyer 32-40 10 Yes 

Conference Room 28-35 30-50 Yes 
REC and RTN 25-30 30-50 Yes 

Room S-3 28-37 30-50 Yes 
Office in Room S-2  38-49 30-50 Yes 

BN Pack 32-41 30-50 Yes 
Chapel and Adjacent Office 30-41 30-50 Yes 

Hall to Classroom 33 5 Yes 
Classroom (Old Range) 90-110 30-50 Yes 

Locker Room 15-31 7 Yes 
SGT. Office 21-34 30-50 Yes 

 
Insufficient lighting was identified in the COC Supply Room. 
 
Indoor Air Quality 
 
Survey measurements were made for ventilation and comfort parameters (carbon 
dioxide, temperature, and relative humidity).  The air quality measurements were 
collected using direct reading instrumentation for comfort parameters using a QTrak 
IAQ Meter, Model 8550 (Serial No. 11050).  The IAQ Meter was last calibrated in 
January 2008.   
 
The American Society of Heating, Refrigerating, and Air Conditioning Engineers, Inc. 
(ASHRAE) have developed indoor air quality guidelines for mechanically ventilated 
office buildings and commercial settings (ASHRAE standard 62.1-2007).  ASHRAE 
specifies temperature and relative humidity ranges for human comfort (ASHRAE 55-
2004). The US Army Technical Guide 277 Army Facilities Management Information 
Document on Mold Remediation, recommends maintaining a relative humidity range 
between 30 to 60% in occupied areas.   
 
The recommendations for temperature and humidity are based on seasonal and 
regional influences to allow comfort for 80% of a building’s population.  The temperature 
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readings from the interior of the structure ranged from 72.5°F to 85.1°F with relative 
humidity readings ranging from 43.5% to 64.5%. The results of the testing for relative 
humidity exceeded the US Army guidelines in two (2) of the fourteen (14) locations 
tested.   
 
During the survey, CO2 levels ranged from 466 ppm to 635 ppm within the facility 
compared to an outdoor CO2 level of 397 ppm.  Based on the outdoor levels observed 
at the time of the testing, the maximum indoor concentration of CO2 recommended is 
1,097 ppm (397 ppm + 700 ppm).  The results of the testing met the ASHRAE 
guidelines.   
 

IAQ Assessment Summary 

Location Temperature
(°F) 

Relative 
Humidity 

(%) 

Carbon 
Dioxide 
(ppm) 

Carbon 
Monoxide 

(ppm) 
Drill Floor 80.6 57.6 483 0 

Class Room 80.3 58.7 475 0 
Locker Room 80.3 60.9 466 0 
Room BN S-4 72.5 51.1 604 0 
Room S-2/S-4 73.4 43.5 635 0 

Rec/Ret 73.5 51.9 607 0 
Conference Room 77.0 64.5 559 0 

NCO Club 74.3 50.1 528 0 
Supply Room 81.5 56.9 579 0 

PLI Room/Gym 81.3 55.3 473 0 
HHC ORD 82.4 52.3 529 0 

HHC Training Room 75.2 49.8 584 0 
Mess PLT Storage 80.6 55.1 469 0 

Outdoors 85.1 46.8 397 0 
Criteria 73.0-79.0 30-50 <1,097 <9.0 

 
Elevated humidity levels were identified in the locker room and Conference Room.  The 
locker room was thought to have elevated humidity due to insufficient exhaust.  No 
source of moisture intrusion or wetted materials could be identified in the Conference 
Room.  
 
A visual inspection was conducted throughout visually accessible portions of the facility.  
The visual inspected was conducted to assess sources or pathways of IAQ.  The visual 
inspection revealed the following items that may be potential sources of poor IAQ: 
 

• Paint was observed to be delaminating from the supply room and weight room.  
Laboratory analysis of the paint chips collected revealed detectable levels of 
lead. Delaminating appears to be due to prolonged periods of elevated humidity. 
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• Water impacted ceiling tiles were identified throughout the facility from apparent 
roof leaks.  Roofing tar was identified in several exterior gutter downspouts 
indicating recent roofing repairs. 

 
Suspect Asbestos Containing Building Materials 
 
Suspect asbestos containing materials include sheetrock/joint compound, floor tiles and 
associated mastic, splined ceiling pane system, dropped in ceiling panel system and 
vinyl covebase. Thermal system insulation was found to be paper wrapped fiberglass 
with PVC and mudded fittings. 
 
Maintenance Bay 
 
The maintenance bay was found to contain a local exhaust ventilation system which 
was not operable.  The Maintenance Bay is used for vehicle storage and on the day of 
the site visit was being used as a carpentry shop. 
 
The maintenance bay was found to contain custodial items, tools, waste motor oil, 
ladders and flammable storage cabinet.  The flammable storage cabinet contained 
various paints and cleaning solvents. 
 
PPE identified in the site included safety glasses and chemical gloves.  Materials were 
kept in good, clean condition. 
 
Ventilation System Assessment 
 
The facility was found to boiler operated radiant heating and window unit air 
conditioners.  A closed system boiler is located in the boiler room. 
 
The LEV system located in the garage was not operable at the time of the assessment.  
The system consists of one main fan and two flex duct branches. 
 
Limitations 
 
This report summarizes our evaluation of the conditions observed at the above 
referenced location.  Our findings are based upon our observations and sampling results 
obtained at the facility at the time of our visit.  The report, results, and subsequent 
recommendations reported herein are also limited to the information available at the time 
it was prepared and investigated.  Conditions may have been in effect prior to the 
sampling events that have changed over time and which cannot be predicated within the 
scope of this limited investigation.  Any conditions discovered which deviate from the 
data contained in this report should be presented to us for our evaluation. 
 
This report is intended for the exclusive use of the client.  This report and the findings 
herein shall not, in whole or in part, be relied upon by any other parties, disseminated or 
conveyed to any other party without prior written consent of the National Guard Bureau, 
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and The EI Group, Inc.  The findings are relative to the dates of our site visits and should 
not be relied upon for substantially later dates.   
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Photographs 
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Exterior view of the facility 

 
 
 

 
Delaminated paint located in COC Supply Room 
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View of delaminated paint weight room (drawing COC PL1) 

 
 
 

 
View of two ceiling tile systems 
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View of TSI  
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Appendix B 
 

Laboratory Analysis Report 
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5158 BLACKHAWK ROAD 
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Readiness thru Health 

 

 
 

EXECUTIVE SUMMARY 
MARYLAND ARMY NATIONAL GUARD FACILITIES INDUSTRIAL HYGIENE 

BASELINE SURVEYS, BG LOUIS G SMITH ARMORY 
EASTON, MD 

PROJECT NO. 55-ML-01ED-03 
 
 

1. PURPOSE OF EVALUATION.  To conduct surveys at Army National Guard (ARNG) 
facilities to identify and measure the existence and extent of potentially hazardous operations or 
conditions at ARNG facilities.  The survey will serve to establish a baseline so that a worker’s 
history of exposures is provided for each civilian or military employee. 

 
2. CONCLUSIONS. 

 
a. Indoor Air Quality.  The armory relative humidity of 45.3 % to 50.2 % met the ASHRAE 

recommended guidelines for air quality of 30%- 60% relative humidity.  The indoor 
temperatures ranged from 74.4 to 75.9 degrees Fahrenheit.  They were within the ASHRAE 
recommended guidelines for an acceptable thermal environment of 73-79 degrees Fahrenheit in 
the summer and 68-74.5 degrees Fahrenheit in the winter at 50 % relative humidity.  All indoor 
carbon dioxide levels met the ASHRAE recommended guidelines.  The indoor carbon dioxide 
levels ranged from 397- to 432 ppm.  To alleviate occupant discomfort ASHRAE recommends 
that the carbon dioxide concentration in the room not exceed 700 ppm more than the outdoor 
ambient carbon dioxide concentration, which is approximately 350 ppm.  Therefore the total 
carbon dioxide level should not exceed approximately 1050 ppm in this armory. 

 
b. Lead.  In the drill area, the walls are brick and acoustical tile.  There is no paint in this 

area.  All air samples were below the laboratory analytical detection limit for lead in air of 3.0 to 
15.0µg/m³ as well as the Occupational Health and Safety Administration (OSHA) standard of 
50µg/m³ for lead in air.  Three dust-lead wipe sample results, located on the floor of the former 
IFR, exceeded the USACHPPM recommended decontamination level of 200µg/ft² for dust-lead 
on frequently contacted surfaces (200 to 1100µg/ft²) (photos 1593, 1594, and 1595).  Paint 
sampling was conducted for deteriorated paint.  One sample was from the paint on the wall and 
ceiling in the kitchen, above and to the right of the sink (photo 1598).  The result was 0.009 % 
lead which is below the laboratory detectible limits of 0.01 %.  The other sample was from the 
wall where the acoustical stops and cmu starts.  The result was 0.017 % which is below the lead-
based paint standard of 0.5 % but above detection limits and is referred to as lead-contaminated 
paint. 

 
3. RECOMMENDATIONS.  The Department of Defense Risk Assessment Codes (RAC) for 
Health Hazards enables one to prioritize remedial action for hazards.  Risk Assessments Codes 
range in magnitude from 1 to 5, with 1 being the highest priority.  The RAC for Lead Exposure 
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sampling results showed elevated levels of lead.  Comprehensive guidelines are in Appendix F.  
Consult with the Maryland Armory Environmental Coordinator concerning waste disposal 
requirements after cleanup.  Apply a sealant to the area.  These actions should be accomplished 
before allowing children into the area.  Recleaning and sealing the IFR may further prevent lead 
from becoming redistributed into adjacent rooms and resulting in exposures for children and for 
the general workforce.  Repair and stabilize deteriorated paint on walls.  A potential occupational 
exposure to lead has been identified for workers involved in renovation and abatement activities.  
These workers are required to be in compliance with the OSHA lead in construction standard  
29 CFR 1926.62.  There is a potential for personnel taking lead contamination out of the 
workplace into their vehicles and homes.  Wear disposable gloves and disposable coveralls as 
extra protection when working in areas identified as having elevated levels of lead.  Test 
drinking water from water fountains and faucets for lead.  Address all potential lead hazards 
before extending this facility to use for children.  If children will be using this facility, clean 
surfaces to the EPA dust-lead standards for young children of 40µg/ft² on floors and 250µg/ft² 
for dust-lead on window sills. 
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Readiness thru Health 

 

 
REPLY TO                       
ATTENTION OF                          

 
MCHB-TS-OFS 
 
 
MEMORANDUM FOR SEE DISTRIBUTION 
 
SUBJECT:  Maryland Army National Guard Facilities Industrial Hygiene Baseline Surveys,  
Project No. 55-ML-01ED-03 
 
 
LOCATION:  BG Louis G Smith Armory, Easton MD 
 
1. AUTHORITY.  E-Mail dated 28 February 2003 from Ms , Industrial 
Hygienist, MD Army National Guard, to the USACHPPM Industrial Hygiene Field Services 
Program. 
 
2. PURPOSE OF EVALUATION.  To conduct surveys at Army National Guard (ARNG) 
facilities to identify and measure the existence and extent of potentially hazardous operations or 
conditions at ARNG facilities.  The survey will serve to establish a baseline so that a worker’s 
history of exposures is provided for each civilian or military employee. 
 
3. BACKGROUND INFORMATION. 
 

a. Armory Mission.  Light Infantry.  Changing to Anti Armor Unit. 
 

b. Date of Construction.  1975. 
 

c. POC.  SGM  (410) 974-7400 Cell (443) 277-4923 and Mr.  
 
d. Survey Date.  26 August 2003. 
 

4. SUMMARY OF ACTIONS. 
 
a. Sampling.  Surface dust-lead wipe and lead in air sampling was conducted to determine 

the existence of lead-based paint and/or lead-based paint hazards (paint-lead hazards).  Carbon 
dioxide, temperature, and relative humidity measurements were collected.  Sample results and 
locations are in Appendix D. 

 
b. Physical Condition of Facilities. 

 
(1) Paint.  Staff Sergeant , Environmental Compliance Assessment 

Coordinator for the MD NGB, stated that there are no records of lead-based paint abatement.  
The paint was deteriorated in Room 107 (Library) (photo # 1602). 
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(2) Asbestos.  Staff Sergeant  stated that there are no records of an asbestos 

abatement.  No asbestos was observed. 
 

(3) Mold.  No mold was observed. 
 

(4) Safety Hazards.  No safety hazards were observed. 
 

c. Training.  SSG has received HAZCOM and HAZMAT training. 
 

d. Safety and Industrial Hygiene Programs.  There are no written program records at the 
armory. 
 

e. Heating, Ventilation, and Air-conditioning System.  There is a central HVAC system for 
the entire building. 
 

f. Noise Dosimetry.  No operation that could produce hazardous noise levels was identified. 
 
g. Lighting.  All areas appeared to be adequately lit and occupants reported no areas of 

deficient lighting.  No lighting measurements were collected. 
 

h. Converted indoor firing range (IFR).  Staff Sergeant , Environmental 
Compliance Assessment Coordinator for the MD NGB, stated that there are no records of a lead 
abatement for the indoor firing range during its conversion.  The IFR has been converted into a 
storage area.  There is a new drop ceiling and the old ventilation has been removed. 
 

i. Photographs (Appendix C). 
 
j. Site Maps (Appendix B). 
 
k. Facility use by children.  The POC stated that children occupy the armory occasionally 

when it is rented and twice a year for holiday functions. 
 

5. ASSESSMENT CRITERIA FOR LEAD.  (Appendix A). 
 
6. SAMPLING RESULTS. 
 

a. Indoor Air Quality.  The outdoor relative humidity was measured as 76.0 %.  The outdoor 
temperature was 86.5 degrees Fahrenheit.  The armory relative humidity of 45.3 % to 50.2 % met 
the ASHRAE recommended guidelines for air quality of 30%- 60% relative humidity.  The 
indoor temperatures ranged from 74.4 to 75.9 degrees Fahrenheit.  They were within the 
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ASHRAE recommended guidelines for an acceptable thermal environment of  
73-79 degrees Fahrenheit in the summer and 68-74.5 degrees Fahrenheit in the winter at  
50 % relative humidity. 
 
The outdoor carbon dioxide level was 340 ppm.  All indoor carbon dioxide levels met the 
ASHRAE recommended guidelines.  The indoor carbon dioxide levels ranged from  
397- to 432 ppm.  To alleviate occupant discomfort ASHRAE recommends that the carbon 
dioxide concentration in the room not exceed 700 ppm more than the outdoor ambient carbon 
dioxide concentration, which is approximately 350 ppm.  Therefore the total carbon dioxide level 
should not exceed approximately 1050 ppm in this armory. 
 

b. Lead.  All air samples were below the laboratory analytical detection limit for lead in air 
of 3.0 to 15.0µg/m³ as well as the Occupational Health and Safety Administration (OSHA) 
standard of 50µg/m³ for lead in air.  Three dust-lead wipe sample results, located on the floor of 
the former IFR, exceeded the USACHPPM recommended decontamination level of 200µg/ft² for 
dust-lead on frequently contacted surfaces (200 to 1100µg/ft²).  Paint sampling was conducted 
for deteriorated paint.  One result was 0.009ug/ft2 which is below laboratory detectible limits of 
0.01ug/ft2.  The other sample result was 0.017 which is below the lead-based paint standard of 
0.7ug/ft2 but above detection limits and is referred to as lead-contaminated paint.  
 
7. DISCUSSION AND CONCLUSIONS. 
 

a. Indoor Air Quality.  The armory relative humidity of 45.3 % to 50.2 % met the ASHRAE 
recommended guidelines for air quality of 30%- 60% relative humidity.  The indoor 
temperatures ranged from 74.4 to 75.9 degrees Fahrenheit.  They were within the ASHRAE 
recommended guidelines for an acceptable thermal environment of 73-79 degrees Fahrenheit in 
the summer and 68-74.5 degrees Fahrenheit in the winter at 50 % relative humidity. 

 
All indoor carbon dioxide levels met the ASHRAE recommended guidelines.  The indoor carbon 
dioxide levels ranged from 397- to 432 ppm.  To alleviate occupant discomfort ASHRAE 
recommends that the carbon dioxide concentration in the room not exceed 700 ppm more than 
the outdoor ambient carbon dioxide concentration, which is approximately 350 ppm.  Therefore 
the total carbon dioxide level should not exceed approximately 1050 ppm in this armory. 
 

b. Lead.  In the drill area, the walls are brick and acoustical tile.  There is no paint in this 
area.  All air samples were below the laboratory analytical detection limit for lead in air of  
3.0 to 15.0µg/m³ as well as the Occupational Health and Safety Administration (OSHA) standard 
of 50µg/m³ for lead in air.  Three dust-lead wipe sample results, located on the floor of the 
former IFR, exceeded the USACHPPM recommended decontamination level of 200µg/ft² for 
dust-lead on frequently contacted surfaces.  The results were 200 to 1100µg/ft² (photos 1593, 
1594, and 1595).  Paint sampling was conducted for deteriorated paint.  One sample was from 
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ENCLOSURE 
 

EASTON ARMORY RECOMMENDATIONS 
 
 

The Department of Defense Instruction Number (DODI) 6055.1 provides Risk Assessment 
Codes (RAC) for Health Hazards, a procedure which allows us to assess the magnitude of 
exposure to physical, chemical, and biological agents and the possible medical effects of 
exposure.  The RAC is an expression of the risk associated with the hazard and combines the 
hazard severity and accident probability into a single numeral.  RACs enable one to prioritize 
hazards.  They range in magnitude from 1 to 5, with 1 being the highest priority.  The RAC for 
this armory for Lead Exposure is classified as 5. 
 

a. Clean all areas in and adjacent to the storage room (converted IFR) where sampling 
results showed elevated levels of lead.  Comprehensive guidelines are in Appendix F.  Consult 
with the Maryland Armory Environmental Coordinator concerning waste disposal requirements 
after cleanup.  Apply a sealant to the area.  These actions should be accomplished before 
allowing children into the area.  Recleaning and sealing the IFR may further prevent lead from 
becoming redistributed into adjacent rooms and resulting in exposures for children and for the 
general workforce. 

 
b. Repair and stabilize deteriorated paint. 

 
c. A potential occupational exposure to lead has been identified for workers involved in 

renovation and abatement activities.  These workers are required to be in compliance with the 
OSHA lead in construction standard 29 CFR 1926.62. 

 
d. There is a potential for personnel taking lead contamination out of the workplace into 

their vehicles and homes.  Wear disposable gloves and disposable coveralls as extra protection 
when working in areas identified as having elevated levels of lead. 

 
e. Test drinking water from water fountains and faucets for lead.  It could not be determined 

if this has been done. 
 
f. Address all potential lead hazards before extending this facility to use for children.  If 

children will be using this facility, clean surfaces to the EPA dust-lead standards for young 
children of 40µg/ft² on floors and 250µg/ft² for dust-lead on window sills. 
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APPENDIX A 
 

ASSESSMENT CRITERIA FOR LEAD 
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Subject:  Proposed Recommendations for Surface Lead in Armories 
 
1.  In armories that do not contain childcare facilities, the NGB Region North Industrial 
Hygiene Office recommends cleaning the areas in which sample results are greater than 
200 µg/ft2.  This guidance is based on professional judgment, risk assessments, 
adaptation of OSHA guidance, and feasibility of cleaning to a certain level. 
 
 a.  EPA standards (40 CFR 745.227(e)(8)(viii))are not directly applicable because 
they are developed for floors (40 µg/ft²), windowsills (250 µg/ft²) and window troughs 
(400 µg/ft²) in residential and childcare facilities.  Most of the wipe samples in armories 
were collected in undisturbed areas and therefore, results are worst case scenarios and do 
not correlate to these standards. 
 
 b.  OSHA has no specific requirement for work area surfaces.  The lead standard 
(29 CFR 1910.1025(h)) states that all surfaces shall be maintained as free as practicable 
of accumulations of lead.  In workplaces where lead is generated, surface levels may be 
much higher, but personnel exposures can be controlled by limiting airborne lead levels 
and following good cleanup and hygienic practices.   
 
 c.  OSHA used to cite a level of 200 µg/ft2 in their Technical Manual and 29 CFR 
1926.62 as guidance to its own inspectors for evaluating the cleanliness of lunchroom and 
locker room surfaces that are supposed to be kept as clean as possible.   
 
 d.  In a report titled Derivation of Wipe Surface Screening Levels for 
Environmental Chemicals, USACHPPM has determined that 200 µg/ft2 is a safe surface 
contamination level.  They have also applied these standards as the decontamination 
levels for surfaces in administrative offices. 
 
 e.  It should be noted that levels above these recommendations do not necessarily 
mean there is a significant hazard to workers who are following good cleaning and 
hygienic practices since there is no correlation between wipe and air samples.  Rather, we 
recommend these levels as a precautionary measure. 
 
2.  The NGB Occupational Health Branch is developing guidance for armories that are 
used as childcare facilities.  All states will receive this guidance when it is completed.   
 
3.  Ambient air samples collected in the armory were well below OSHA’s permissible 
exposure limit for lead (29 CFR 1910.1025(c)) of 0.05 mg/m3 averaged over an 8-hour 
day.  Therefore, based on these conditions there is currently no overexposure to personnel 
from lead in this building. 
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REGULATIONS AND STANDARDS 
 
 

1. Title 29, Code of Federal Regulations (CFR), Part 1910, Occupational Safety and Health 
Administration, current ed.  http://www.osha.gov/comp-links.html. 
 
2. Department of Defense Instruction (DODI) 6055.1, Department of Defense Occupational 
Safety and Health (OSH) Program, August 19, 1998.  
http://www.dtic.mil/whs/directives/corres/pdf/i60551_081998/i60551p.pdf. 
 
3. AR 40-5, Medical Service, Preventive Medicine, 15 October 1990.  
http://www.usapa.army.mil/pdffiles/r40 5.pdf. 
 
4. AR 385-10, The Army Safety Program, 29 February 2000.  
http://www.usapa.army.mil/pdffiles/r385_10.pdf. 
 
5. DA PAM 40-503, Medical Services, Industrial Hygiene Program, 30 October 2000.  
http://www.usapa.army.mil/pdffiles/p40 503.pdf. 
 
6. Threshold Limit Values (TLVs) and Biological Exposure Indices (BEIs), American 
Conference of Governmental Industrial Hygienists (ACGIH), current ed. 
 
7. American Society of Heating, Refrigerating and Air-Conditioning Engineers, Inc. 
(ASHRAE) 62-2002, Ventilation for Acceptable Indoor Air Quality. 
 
8. RP-1-1993, Office Lighting, ANSI/ESNA. 
 

BEST AVAILABLE COPY

BEST AVAILABLE COPY FOIA Requested Record #J-15-0085 (MD) 
Released by National Guard Bureau 

Page 2246 of 5269

Posted to NGB FOIA Reading Room 
May, 2018



MDARNG Facilities IH Baseline Surveys BG Louis G Smith Armory, Easton, MD  
Project No. 55-ML-01ED-03 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX F 
 

LEAD CLEANING GUIDANCE 

BEST AVAILABLE COPY

BEST AVAILABLE COPY FOIA Requested Record #J-15-0085 (MD) 
Released by National Guard Bureau 

Page 2247 of 5269

Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



MDARNG Facilities IH Baseline Surveys BG Louis G Smith Armory, Easton, MD  
Project No. 55-ML-01ED-03 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX G 
 

MOLD GUIDANCE 

BEST AVAILABLE COPY

BEST AVAILABLE COPY FOIA Requested Record #J-15-0085 (MD) 
Released by National Guard Bureau 

Page 2271 of 5269

Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



TG 277  Feb 02 
 

ARMY FACILITIES MANAGEMENT INFORMATION 
DOCUMENT ON  

MOLD REMEDIATION ISSUES 
 

 
 

TABLE OF CONTENTS 
 
 
INTRODUCTION................................................................................................................ 2 
 
MOLD PREVENTION TIPS.............................................................................................. 3 
 
REMEDIATION PLANNING............................................................................................ 3  
 
REMEDIATE MOISTURE AND MOLD PROBLEMS.................................................. 3 
 
REMEDIATION PROCEDURES ..................................................................................... 4 

FOUR REMEDIATION LEVELS..................................................................................... 4 

HAZARD COMMUNICATION ........................................................................................ 9 

CONCLUSION ....................................................................................................................10 

REFERENCES.....................................................................................................................10 

APPENDIX A:  WATER DAMAGE CLEANUP AND MOLD PREVENTION ..........11 

APPENDIX B:  MOLD REMEDIATION GUIDELINES...............................................14 
 
APPENDIX C:  PERSONAL PROTECTIVE GUIDANCE............................................17 
 
APPENDIX D:  CONTAINMENT GUIDANCE..............................................................19 
 

 
 
 
 
 
 
 
 
 

 
 

Use of company or trademarked names does not imply endorsement by the U.S. 
Army but is intended only to assist in identification of a specific product. 

BEST AVAILABLE COPY

BEST AVAILABLE COPY FOIA Requested Record #J-15-0085 (MD) 
Released by National Guard Bureau 

Page 2273 of 5269

Posted to NGB FOIA Reading Room 
May, 2018



TG 277  Feb 02 

 2 

ARMY FACILITIES MANAGEMENT INFORMATION DOCUMENT 
ON MOLD REMEDIATION ISSUES 

 
 

Moisture Control:  The Army Way to Mold Prevention! 
 
 
INTRODUCTION 
 
Concern about indoor exposure to mold has been increasing as the public becomes more 
aware that exposure to mold can cause a variety of health effects and symptoms, including 
allergic reactions. 
 
This document provides the best and most current guidance for remediation of clean water 
damage (<48 hours) and mold contamination (>48 hours) into one resourceful Army guide.  
This guide has been designed to provide information to facilities management individuals 
who have little or no experience with mold remediation.  It will assist them in making a 
reasonable judgment as to whether the situation can be handled in-house.  It will help those 
in charge of maintenance to develop or evaluate an in-house remediation plan or evaluate a 
remediation plan submitted by an outside contractor.  If an outside contractor is employed, 
they must have experience cleaning up mold.  Check their references, and have them follow 
the recommendations presented in this document, EPA guidelines, and/or guidelines of the 
American Conference of Governmental Industrial Hygienists (ACGIH).  A multi-disciplinary 
team approach to mold concerns is best.  A health and safety professional, such as an 
industrial hygienist, should be consulted prior to any remediation activities to assist in the 
project.   

Molds produce tiny spores to reproduce.  Mold spores float through the indoor and outdoor 
air continually.  When mold spores land on a damp spot, they may begin growing and 
digesting whatever they are growing on in order to survive.  There are molds that can grow 
on wood, paper, carpet, and foods.  When excessive moisture or water accumulates indoors, 
mold growth will often occur, particularly if the moisture problem remains undiscovered or 
uncorrected.  There is no practical way to eliminate all molds and mold spores in the indoor 
environment; the way to control indoor mold growth is to control moisture.(1) 

In all situations, the underlying cause of water accumulation must be rectified or mold 
growth will recur.  Any initial water infiltration should be stopped and clean up began 
immediately.  An immediate response (within 24 to 48 hours) and thorough clean up, drying, 
and/or removal of water damaged materials will prevent or limit mold growth.  (Refer to 
Appendix A for detailed guidance on clean water damage response).  If the source of water is 
elevated humidity, actions to maintain the relative humidity levels below 60% to inhibit mold 
growth should be taken (2).  Emphasis should be on ensuring proper repairs of the building 
infrastructure, so that water damage and moisture buildup does not recur.  
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MOLD PREVENTION TIPS:   

[Adapted from EPA, reference 1] 

• Fix leaky plumbing and leaks in the building envelope as soon as possible.  
• Watch for condensation and wet spots.  Fix source(s) of moisture problem(s) as soon 

as possible.  
• Prevent moisture due to condensation by increasing surface temperature or reducing 

the moisture level in air (humidity).  To increase surface temperature, insulate or 
increase air circulation.  To reduce the moisture level in air, repair leaks, increase 
ventilation (if outside air is cold and dry), or dehumidify (if outdoor air is warm and 
humid).  

• Keep heating, ventilating, and air-conditioning (HVAC) drip pans clean, flowing 
properly, and unobstructed.  

• Vent moisture-generating appliances, such as dryers, to the outside.  
• Maintain low indoor humidity, below 60% relative humidity (RH), ideally 30-50%, if 

possible.  
• Perform regular building/HVAC inspections and maintenance as scheduled.  
• Clean and dry wet or damp spots within 48 hours.  
• Don’t let foundations stay wet.  Provide adequate drainage and slope the ground away 

from the foundation.  

 

REMEDIATION PLANNING 

! Plan to dry wet, non-moldy materials within 48 hours to prevent mold growth 
(Appendix A)  

! Select cleanup methods for moldy items (Appendix B)  
! Select Personal Protection Equipment (PPE)- protect remediators (Appendix B)  
! Select containment equipment - protect building occupants (Appendix B)  
! Select remediation personnel who have the experience and training needed to 

implement the remediation plan and use PPE and containment as appropriate  

 
REMEDIATE MOISTURE AND MOLD PROBLEMS 

! Fix moisture problem, implement repair plan and/or maintenance plan  
! Dry wet, non-moldy materials within 48 hours to prevent mold growth (Appendix A)  
! Clean and dry moldy materials (Appendix B)  
! Discard moldy porous items that can't be cleaned (Appendix B)  
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REMEDIATION PROCEDURES 

Four levels of abatement are described below.  The size of the area impacted by mold 
contamination primarily determines the type of remediation.  The sizing levels below are 
based on professional judgment and practicality; currently there is not adequate data to relate 
the extent of contamination to frequency or severity of health effects.  The goal of 
remediation is to remove or clean contaminated materials in a way that prevents the emission 
of mold and preventing dust contaminated with mold from leaving a work area and entering 
an occupied or non-abatement area, while protecting the health of workers performing the 
abatement.  The listed remediation methods were designed to achieve this goal, however, due 
to the general nature of these methods it is the responsibility of the people conducting 
remediation to ensure the methods enacted are adequate. (3)  

Non-porous (e.g., metals, glass, and hard plastics) and semi-porous (e.g., wood, and 
concrete) materials that are structurally sound and are visibly moldy can be cleaned and 
reused.  Cleaning should be done using a detergent solution.  Porous materials such as ceiling 
tiles and insulation, and wallboards with more than a small area of contamination should be 
removed and discarded.  Porous materials (e.g., wallboard, and fabrics) that can be cleaned, 
can be reused, but should be discarded if possible.  All materials to be reused should be dry 
and visibly free from mold.  Routine inspections should be conducted to confirm the 
effectiveness of remediation work. (1 and 3)  

The use of bleach or other biocides is questionable in most cases (8).  The effectiveness of 
bleach in reducing living mold is dependent on concentration, residual chlorine levels, and 
contact time on the surface (8).  All of these factors are difficult to control during 
remediation.  Removal of all mold growth can generally be accomplished by physical 
removal of materials supporting active growth and thorough cleaning of non-porous 
materials (4).  Therefore, application of a biocide serves no purpose that could not be 
accomplished with a detergent or cleaning agent (4).   

The use of gaseous ozone or chlorine dioxide for remedial purposes is not recommended. 
Both compounds are highly toxic and contamination of occupied space may pose a health 
threat.  Furthermore, the effectiveness of these treatments is unproven.  For additional 
information on the use of biocides for remedial purposes, refer to the American Conference 
of Governmental Industrial Hygienists' document, "Bioaerosols: Assessment and Control."(4) 

 

FOUR REMEDIATION LEVELS  

[Adapted from NYCDOH Guidelines on Assessment and Remediation of Fungi in Indoor Environments 
(3) and EPA (1)] 

Level I:  Small Isolated Areas – Total surface area affected less than 10 square 
feet - e.g., ceiling tiles, small areas on walls.  Refer to Appendix B for detailed 
guidance. 
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Regular building maintenance staff can conduct this level of remediation.  Such 
persons should receive training on proper clean up methods, personal protection, 
and potential health hazards.  This training can be performed as part of a program 
to comply with the requirements of the OSHA Hazard Communication Standard 
(29 CFR 1910.1200). 

See Appendix C for PPE guidance.  Respiratory protection (e.g., N95 disposable 
respirator), used in accordance with the OSHA respiratory protection standard (29 
CFR 1910.134), is recommended(7).  Gloves and goggles should be worn.  All 
individuals must be trained, have medical clearance, and must be fit-tested by a 
trained professional before wearing a respirator. 

The work area should be unoccupied.  Vacating people from spaces adjacent to 
the work area is not necessary but is recommended in the presence of infants (less 
than 12 months old), persons recovering from recent surgery, immune suppressed 
people, or people with chronic inflammatory lung diseases (e.g., asthma, 
hypersensitivity pneumonitis, and severe allergies). 

Containment of the work area is not necessary.  Dust suppression methods, such 
as misting (not soaking) surfaces prior to remediation, are recommended. 

Contaminated materials that cannot be cleaned should be sealed and double-
bagged in 6-mil plastic bags and removed.  Since there are no special disposal 
requirements for moldy materials, they can be discarded as ordinary construction 
waste. 

The work area and areas used by remediation workers for egress should be 
cleaned with a damp cloth and/or mop and a detergent solution. 

All areas should be left dry and visibly free from contamination and debris.  

 

Level II: Medium – Total Surface Area affected between 10 and 100 square feet - 
e.g., several wallboard panels. (See Appendix B for detailed guidance).  
 

The following procedures at a minimum are recommended: 

Refer to Appendix C for proper PPE selection.  Limited or Full protection may be 
required depending on the situation. 

Refer to Appendix D for Containment procedures. 

The work area and areas directly adjacent should be covered with a single layer of 
6 mil fire-retardant polyethylene sheet(s) and taped before remediation, to contain 
dust/debris. 
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Seal ventilation ducts/grills in the work area and areas directly adjacent with 6 mil 
polyethylene sheeting.  Use an exhaust fan with a High Efficiency Particulate Air 
(HEPA) filter to generate negative pressurization. 

The work area and areas directly adjacent should be unoccupied.  Further vacating 
of people from spaces near the work area is recommended in the presence of 
infants (less than 12 months old), persons having undergone recent surgery, 
immune suppressed people, or people with chronic inflammatory lung diseases 
(e.g., asthma, hypersensitivity pneumonitis, and severe allergies). 

Dust suppression methods, such as misting (not soaking) surfaces prior to 
remediation, are recommended. 

Contaminated materials that cannot be cleaned should be sealed and double-
bagged in 6-mil plastic bags and removed.  Since there are no special disposal 
requirements for moldy materials, they can be discarded as ordinary construction 
waste. 

The work area and surrounding areas should be HEPA vacuumed (a vacuum 
equipped with a High-Efficiency Particulate Air filter) and cleaned with a damp 
cloth and/or mop and a detergent solution. 

All areas should be left dry and visibly free from contamination and debris.  

 
If abatement procedures are expected to generate a lot of dust (e.g., abrasive cleaning 
of contaminated surfaces, demolition of plaster walls) or the visible concentration of 
the mold is heavy (blanket coverage as opposed to patchy), then it is recommended 
that the remediation procedures for Level III be followed.  
 
 
Level III:  Large Area – Total Surface Area affected greater than 100 square 
feet or potential for increased occupant or remediator exposure during 
remediation is estimated to be significant.  (See Appendix B for detailed guidance).  
 

The following procedures are recommended: 

Refer to Appendices C & D for PPE and Containment guidance. 

Completely isolate the work area from occupied spaces using double layers of 
polyethylene plastic sheeting sealed with duct tape (including ventilation 
ducts/grills, fixtures, and any other openings). 

Utilize an exhaust fan with a HEPA filter to generate negative pressurization.  
Provide airlocks and a decontamination room. 
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The work area and areas directly adjacent should be unoccupied.  Further 
vacating of people from spaces near the work area is recommended in the 
presence of infants (less than 12 months old), persons having undergone 
recent surgery, immune suppressed people, or people with chronic 
inflammatory lung diseases (e.g., asthma, hypersensitivity pneumonitis, and 
severe allergies). 

Contaminated materials that cannot be cleaned should be sealed and double-
bagged in 6-mil plastic bags and removed.  Since there are no special disposal 
requirements for moldy materials, they can be discarded as ordinary 
construction waste.  The outside of the bags should be cleaned with a damp 
cloth and a detergent solution or HEPA vacuumed in the decontamination 
chamber prior to their transport to uncontaminated areas of the building.  

The contained area and decontamination room should be HEPA vacuumed 
and cleaned with a damp cloth and/or mop with a detergent solution and be 
visibly clean prior to the removal of isolation barriers. 

Pre- and post-remediation sampling may also be useful in determining whether 
remediation efforts have been effective.  After remediation, the types and 
concentrations of mold in the indoor air samples should be similar to what is found in 
the local outdoor air(4).  Since no Federal limits have been set for mold or mold 
spores, sampling cannot be used to check a building's compliance with Federal mold 
standards.  

If any remediation sampling is deemed necessary contact your local industrial 
hygiene office or contact safety and health professionals with specific experience in 
designing mold sampling protocols, sampling methods, and interpretation of results.  
Sample analysis should follow analytical methods recommended by the American 
Industrial Hygiene Association (AIHA) or the American Conference of 
Governmental Industrial Hygienists (ACGIH).  The laboratory conducting the 
analyses should participate in the AIHA Environmental Microbiology Proficiency 
Analytical Testing (EMPAT) program.    

 
 

 
Level IV: Remediation of HVAC Systems (See Appendix B for detailed guidance.  
For a small area (<10 ft2) follow Level I guidance for PPE and containment and for a 
areas  (>10 ft2) follow Medium (Level II) or when greater than 100 ft2 follow Large 
(Level III) guidance for PPE and containment as discussed in Appendices B, C, and 
D)  
 

A Small Isolated Area of Contamination (total surface area affected <10 square 
feet) in the HVAC System   

The HVAC system should be shut down prior to any remedial activities. 
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Regular building maintenance staff can conduct this level of remediation.  Such 
persons should receive training on proper clean up methods, personal protection, 
and potential health hazards.  This training can be performed as part of a program 
to comply with the requirements of the OSHA Hazard Communication Standard 
(29 CFR 1910.1200). 

See Appendix C for PPE guidance.  Respiratory protection (e.g., N95 disposable 
respirator), used in accordance with the OSHA respiratory protection standard (29 
CFR 1910.134), is recommended (7).  Gloves and goggles should be worn.  All 
individuals must be trained, have medical clearance, and must be fit-tested by a 
trained professional. 

The work area should be unoccupied.  Vacating people from spaces adjacent to 
the work area is not necessary but is recommended in the presence of infants (less 
than 12 months old), persons recovering from recent surgery, immune suppressed 
people, or people with chronic inflammatory lung diseases (e.g., asthma, 
hypersensitivity pneumonitis, and severe allergies). 

Containment of the work area is not necessary.  Dust suppression methods, such 
as misting (not soaking) surfaces prior to remediation, are recommended. 

Growth supporting materials that are contaminated, such as the insulation of 
interior lined ducts and filters, should be removed.  Other contaminated materials 
that cannot be cleaned should be sealed and double-bagged in 6-mil plastic bags 
and removed.  Since there are no special disposal requirements for moldy 
materials, they can be discarded as ordinary construction waste. 

The work area and areas immediately surrounding the work area should be HEPA 
vacuumed and cleaned with a damp cloth and/or mop and a detergent solution. 

All areas should be left dry and visibly free from contamination and debris.  

Areas of Contamination (Total surface area affected >10 square feet) in the 
HVAC System  
 

The following procedures are recommended: 

The HVAC system should be shut down prior to any remedial activities. 

Refer to Appendices C & D for PPE and Containment guidance. 

Completely isolate the work area from other areas.  Isolate the HVAC system 
using double layers of polyethylene plastic sheeting sealed with duct tape 
(including ventilation ducts/grills, fixtures, and any other openings). 
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Utilize an exhaust fan with a HEPA filter to generate negative pressurization.  
Provide airlocks and a decontamination room. 

Growth supporting materials that are contaminated, such as the insulation of 
interior lined ducts and filters, should be removed.  Other contaminated 
materials that cannot be cleaned should be sealed and removed in double-
bagged 6-mil plastic.  When a decontamination room is present, the outside of 
the bags should be cleaned with a damp cloth and a detergent solution or 
HEPA vacuumed prior to their transport to uncontaminated areas of the 
building.  Since there are no special disposal requirements for moldy 
materials, they can be discarded as ordinary construction waste. 

The contained area and decontamination room should be HEPA vacuumed 
and cleaned with a damp cloth and/or mop and a detergent solution prior to 
the removal of isolation barriers. 

All areas should be left dry and visibly free from contamination and 
 debris. 

Pre- and post-remediation sampling may also be useful in determining whether  
remediation efforts have been effective. After remediation, the types and 
concentrations of mold in the indoor air samples should be similar to what is found in 
the local outdoor air (4).  Since no Federal limits have been set for mold or mold 
spores, sampling cannot be used to check a building's compliance with Federal mold 
standards.   

If remediation sampling is necessary contact your local industrial hygiene office or 
contact safety and health professionals with specific experience in designing mold 
sampling protocols, sampling methods, and interpretation of results.  Sample analysis 
should follow analytical methods recommended by the American Industrial Hygiene 
Association (AIHA) or the American Conference of Governmental Industrial 
Hygienists (ACGIH).   

 
HAZARD COMMUNICATION  
 
When mold growth requiring Level III or IV (large-scale) remediation is found, the building 
owner, management, and/or employer should notify occupants in the affected area(s) of its 
presence.  Notification should include a description of the remedial measures to be taken and 
a timetable for completion.  Well-planned group meetings held before and after remediation 
with full disclosure of plans and results can be an effective communication mechanism.  
Individuals seeking medical attention should be provided with a copy of all inspection results 
and interpretation to give to their medical practitioners (1 and 3). 
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CONCLUSION  
 
In summary, the prompt remediation of contaminated material and infrastructure repair must 
be the primary response to mold contamination in buildings.  The simplest and most 
expedient remediation that properly and safely removes mold growth from buildings should 
be used.  Widespread contamination poses much larger problems that must be addressed on a 
case-by-case basis in consultation with a health and safety specialist. Effective 
communication with building occupants is an essential component of all remedial efforts.  
Individuals with persistent health problems should go to the local occupational health clinic 
or see their physicians for a referral to practitioners who are trained in 
occupational/environmental medicine or related specialties and are knowledgeable about 
these types of exposures.  
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APPENDIX A 

 [Source:  EPA 402-K-01-001:  Mold Remediation in Schools and Commercial Buildings, 
March 2001] 

Water Damage Cleanup and Mold Prevention  

Appendix A presents strategies to respond to water damage within 24-48 hours.  These 
guidelines are designed to help avoid the need for remediation of mold growth by taking 
quick action before growth starts.  If mold growth is found on the materials listed in 
Appendix A, refer to Appendix B for guidance on remediation.  Depending on the size of the 
area involved and resources available, professional assistance may be needed to dry an area 
quickly and thoroughly.  

   

 Water Damage - Cleanup and Mold Prevention 
Guidelines for Response to Clean Water Damage within 24-48 Hours to Prevent 
Mold Growth£ 

Water-Damaged 
Material† Actions 

Books and papers • For non-valuable items, discard books and papers.  
• Photocopy valuable/important items, discard 

originals.  
• Freeze (in frost-free freezer or meat locker) or 

freeze-dry.  

Carpet and backing - 
dry within 24-48 hours§ 

• Remove water with water extraction vacuum.  
• Reduce ambient humidity levels with 

dehumidifier.  
• Accelerate drying process with fans.  

Ceiling tiles • Discard and replace.  

Cellulose insulation • Discard and replace.  

Concrete or cinder 
block surfaces 

• Remove water with water extraction vacuum.  
• Accelerate drying process with dehumidifiers, 

fans, and/or heaters.  

Fiberglass insulation • Discard and replace.  
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Hard surface, porous 
flooring§ (Linoleum, 
ceramic tile, vinyl) 

• Vacuum or damp wipe with water and mild 
detergent and allow to dry; scrub if necessary.  

• Check to make sure under flooring is dry; dry 
under flooring if necessary.  

Non-porous, hard 
surfaces 
(Plastics, metals) 

• Vacuum or damp wipe with water and mild 
detergent and allow to dry; scrub if necessary.  

Upholstered furniture • Remove water with water extraction vacuum.  
• Accelerate drying process with dehumidifiers, 

fans, and/or heaters.  
• May be difficult to completely dry within 48 

hours. If the piece is valuable, you may wish to 
consult a restoration/water damage professional 
who specializes in furniture.  

Wallboard 
(Drywall and gypsum 
board) 

• May be dried in place if there is no obvious 
swelling and the seams are intact. If not, remove, 
discard, and replace.  

• Ventilate the wall cavity, if possible.  

Window drapes • Follow laundering or cleaning instructions 
recommended by the manufacturer.  

Wood surfaces • Remove moisture immediately and use 
dehumidifiers, gentle heat, and fans for drying. 
(Use caution when applying heat to hardwood 
floors.)  

• Treated or finished wood surfaces may be cleaned 
with mild detergent and clean water and allowed 
to dry.  

• Wet paneling should be pried away from wall for 
drying 
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£  If mold growth has occurred or materials have been wet for more than 48 hours, consult Appendix 
B.  Even if materials are dried within 48 hours, mold growth may have occurred.  Professionals may 
test items if there is doubt.  Note that mold growth will not always occur after 48 hours; this is only a 
guideline.  
These guidelines are for damage caused by clean water.  If you know or suspect that the water source 
is contaminated with sewage, or chemical or biological pollutants, then OSHA may have requirements 
for Personal Protective Equipment and containment.  An experienced professional should be consulted 
if you and/or your remediators do not have expertise remediating in contaminated water situations.  Do 
not use fans before determining that the water is clean or sanitary.  
 
† If a particular item(s) has high monetary or sentimental value, you may wish to consult a 
restoration/water damage specialist.  
 
§ The subfloor under the carpet or other flooring material must also be cleaned and dried.  See the 
appropriate section of this table for recommended actions depending on the composition of the 
subfloor. 
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APPENDIX B 

[Adapted from EPA 402-K-01-001, March 2001] 

Mold Remediation Guidelines  

Appendix B presents remediation guidelines for building materials that have or are likely to 
have mold growth.  The guidelines in Appendix B are designed to protect the health of 
occupants and cleanup personnel during remediation.  These guidelines are based on the area 
and type of material affected by water damage and/or mold growth.  Please note that these 
are guidelines; some professionals may prefer other cleaning methods.   
If you are considering cleaning your ducts as part of your remediation plan, you should 
consult EPA's publication entitled, Should You Have the Air Ducts In Your Home Cleaned? 
(5)  Although this EPA document has a residential focus, the same concept applies to other 
building types.  If possible, remediation activities should be scheduled during off-hours when 
building occupants are less likely to be affected.  

Although the level of personal protection suggested in these guidelines is based on the total 
surface area contaminated and the potential for remediator and/or occupant exposure, 
professional judgment should always play a part in remediation decisions.  These 
remediation guidelines are based on the size of the affected area to make it easier for 
remediators to select appropriate techniques, not on the basis of health effects or research 
showing there is a specific method appropriate at a certain number of square feet.  The 
guidelines have been designed to help construct a remediation plan.  The remediation 
manager will then use professional judgment and experience to adapt the guidelines to 
particular situations.  When in doubt, caution is advised.  Consult an experienced mold 
remediator for more information. 

Guidelines for Remediating Building Materials  
with Mold Growth Caused by Clean Water*  

Material or Furnishing Affected  Cleanup 
Methods† Personal Protective Equipment Containment 

SMALL - Total Surface Area Affected Less Than 10 square feet (ft2) 
Books and papers   3 
Carpet and backing  1, 3  

Concrete or cinder block  1, 3  
Hard surface, porous flooring 
(linoleum, ceramic tile, vinyl)  1, 2, 3 

Non-porous, hard surfaces 
(plastics, metals)  1, 2, 3  

Upholstered furniture & drapes  1, 3  

Wallboard (drywall and gypsum 
board)  3  

Wood surfaces  1, 2, 3 

Minimum  

N-95 respirator, gloves, and goggles 
None required  
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MEDIUM - Total Surface Area Affected Between 10 and 100 ft2 

Books and papers   3 
Carpet and backing  1,3,4 

Concrete or cinder block 1,3 
Hard surface, porous flooring 
(linoleum, ceramic tile, vinyl)  1,2,3 

Non-porous, hard surfaces 
(plastics, metals)  1,2,3 

Upholstered furniture & drapes  1,3,4 
Wallboard (drywall and gypsum 

board)  3,4 

Wood surfaces  1,2,3 

Limited or Full  

Use professional judgment, consider 
potential for remediator exposure and size 

of contaminated area 

  

Limited  

Use professional judgment, consider 
potential for remediator/occupant 

exposure and size of contaminated area 

  

LARGE - Total Surface Area Affected Greater Than 100 ft2 or Potential for  
Increased Occupant or Remediator Exposure During Remediation  Estimated to be Significant 

Books and papers   3 
Carpet and backing  1,3,4 

Concrete or cinder block 1,3 
Hard surface, porous flooring 
(linoleum, ceramic tile, vinyl)  1,2,3,4 

Non-porous, hard surfaces 
(plastics, metals)  1,2,3 

Upholstered furniture & drapes  1,2,4 
Wallboard (drywall and gypsum 

board)  3,4 

Wood surfaces  1,2,3,4 

Full  

Use professional judgment, consider 
potential for remediator/occupant exposure 

and size of contaminated area 

  

Full  

Use professional judgment, consider 
potential for remediator exposure and 

size of contaminated area 

  

 
 
*Use professional judgment to determine prudent levels of Personal Protective Equipment and 
containment for each situation, particularly as the remediation site size increases and the potential for 
exposure and health effects rises.  Assess the need for increased Personal Protective Equipment, if, 
during the remediation, more extensive contamination is encountered than was expected.  Consult 
Appendix A if materials have been wet for less than 48 hours, and mold growth is not apparent.  These 
guidelines are for damage caused by clean water.  If you know or suspect that the water source is 
contaminated with sewage, or chemical or biological pollutants, then the Occupational Safety and 
Health Administration (OSHA) requires PPE and containment.  An experienced professional should be 
consulted if you and/or your remediators do not have expertise in remediating contaminated water 
situations.  

†Select method most appropriate to situation.  Since molds gradually destroy the things they grow on, if 
mold growth is not addressed promptly, some items may be damaged such that cleaning will not restore 
their original appearance.  If mold growth is heavy and items are valuable or important, you may wish 
to consult a restoration/water damage/remediation expert.  Please note that these are guidelines; other 
cleaning methods may be preferred by some professionals. 

 

 

BEST AVAILABLE COPY

BEST AVAILABLE COPY FOIA Requested Record #J-15-0085 (MD) 
Released by National Guard Bureau 

Page 2287 of 5269

Posted to NGB FOIA Reading Room 
May, 2018



TG 277  Feb 02 

 16 

 

Cleanup Methods 

• Method 1:  Wet vacuum (in the case of porous materials, some mold spores/fragments will 
remain in the material but will not grow if the material is completely dried).  Steam cleaning 
may be an alternative for carpets and some upholstered furniture.  

• Method 2:  Damp-wipe surfaces with plain water or with water and detergent solution (except 
wood —use wood floor cleaner); scrub as needed.  

• Method 3:  High-efficiency particulate air (HEPA) vacuum after the material has been 
thoroughly dried.  Dispose of the contents of the HEPA vacuum in well-sealed plastic bags.  

• Method 4:  Discard -  Remove water-damaged materials and seal in plastic bags while inside 
of containment, if present.  Dispose of as normal waste.  HEPA vacuum area after it is dried.  

Personal Protective Equipment (PPE) 

• Minimum:  Gloves, N-95 respirator, goggles/eye protection  
• Limited:  Gloves, N-95 respirator or half-face respirator with HEPA filter, disposable overalls, 

goggles/eye protection  
• Full:  Gloves, disposable full body clothing, head gear, foot coverings, full-face respirator with 

HEPA filter  

Containment 

• Limited:  Use polyethylene-sheeting ceiling to floor around affected area with a slit entry and 
covering flap; maintain area under negative pressure with HEPA filtered fan unit. Block 
supply and return air vents within containment area.  

• Full:  Use two layers of fire-retardant polyethylene sheeting with one airlock chamber. 
Maintain area under negative pressure with HEPA filtered fan exhausted outside of building. 
Block supply and return air vents within containment area.  

Table developed from literature and remediation documents including Bioaerosols: Assessment and 
Control (American Conference of Governmental Industrial Hygienists, 1999) (4) and IICRC S500, 
Standard and Reference Guide for Professional Water Damage Restoration, (Institute of Inspection, 
Cleaning and Restoration, 1999) (6) 
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APPENDIX C 

[Adapted Source:  EPA 402-K-01-001:  Mold Remediation in Schools and Commercial 
Buildings, March 2001] 

PERSONAL PROTECTIVE EQUIPMENT 

Skin and Eye Protection 

Gloves are required to protect the skin from contact with mold allergens (and in some cases 
mold toxins) and from potentially irritating cleaning solutions.  Long gloves that extend to 
the middle of the forearm are recommended.  The glove material should be selected based 
on the type of materials being handled.  If you are using a strong cleaning solution, you 
should select gloves made from natural rubber, neoprene, nitrile, polyurethane, or polyvinyl 
chloride (PVC).  If you are using a mild detergent or plain water, ordinary household rubber 
gloves may be used.  To protect your eyes, use properly fitted goggles or a full-face 
respirator with HEPA filter.  Goggles must be designed to prevent the entry of dust and 
small particles.  Safety glasses or goggles with open vent holes are not acceptable.   

Respiratory Protection 

Respirators protect cleanup workers from inhaling airborne mold, mold spores, and dust.  
Respiratory protection used in accordance with the OSHA respiratory protection standard (29 
CFR 1910.134), is recommended(7).  All individuals must be trained, have medical 
clearance, and must be fit-tested by a trained professional before wearing a respirator. 

• Minimum:  When cleaning up a small area affected by mold, you should use an N-95 
respirator.  This device covers the nose and mouth, will filter out 95% of the 
particulates that pass through the filter.  In situations where a full-face respirator is in 
use, additional eye protection is not required.  

• Limited:  Limited PPE includes use of a half-face or full-face air-purifying respirator 
(APR) equipped with a HEPA filter cartridge.  These respirators filter mold particles 
in the air.  Note that half-face APRs do not provide eye protection. In addition, the 
HEPA filters do not remove vapors or gases.  You should always use respirators 
approved by the National Institute for Occupational Safety and Health. 

• Full:  In situations in which high levels of airborne dust or mold spores are likely or 
when intense or long-term exposures are expected (e.g., the cleanup of large areas of 
contamination), a full-face, powered air-purifying respirator (PAPR) is 
recommended.  Full-face PAPRs use a blower to force air through a HEPA filter. 
The HEPA-filtered air is supplied to a mask that covers the entire face or a hood that 
covers the entire head.  The positive pressure within the mask or hood prevents 
unfiltered air from entering through penetrations or gaps.  Individuals must be trained 
to use their respirators before they begin remediation.   

 

BEST AVAILABLE COPY

BEST AVAILABLE COPY FOIA Requested Record #J-15-0085 (MD) 
Released by National Guard Bureau 

Page 2289 of 5269

Posted to NGB FOIA Reading Room 
May, 2018



TG 277  Feb 02 

 18 

Disposable Protective Clothing  

Disposable clothing is recommended during a medium or large remediation project to 
prevent the transfer and spread of mold to clothing and to eliminate skin contact with 
mold.  

• Limited:  Disposable paper overalls can be used.  
• Full:  Mold-impervious disposable head and foot coverings, and a body suit made of a 

breathable material, such as TYVEK®, should be used.  All gaps, such as those 
around ankles and wrists, should be sealed (many remediators use duct tape to seal 
clothing).  
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APPENDIX D 

[Source:  EPA 402-K-01-001:  Mold Remediation in Schools and Commercial Buildings, 
March 2001] 

CONTAINMENT GUIDANCE 

Containment 

The purpose of containment during 
remediation activities is to limit release 
of mold into the air and surroundings, in 
order to minimize the exposure of 
remediators and building occupants to 
mold.  Mold and moldy debris should 
not be allowed to spread to areas in the 
building beyond the contaminated site.  

The two types of containment 
recommended in Appendix B are limited 
and full.  The larger the area of moldy 
material, the greater the possibility of 
human exposure and the greater the need 
for containment.  In general, the size of 
the area helps determine the level of 
containment.  However, a heavy growth 
of mold in a relatively small area could 
release more spores than a lighter growth 
of mold in a relatively large area.  
Choice of containment should be based 
on professional judgment.  The primary 
object of containment should be to 
prevent occupant and remediator 
exposure to mold.  

Containment Tips 
• Always maintain the 

containment area under 
negative pressure. 

• Exhaust fans to outdoors 
and ensure that adequate 
makeup air is provided.  

• If the containment is 
working, the 
polyethylene sheeting 
should billow inwards on 
all surfaces. If it flutters 
or billows outward, 
containment has been 
lost, and you should find 
and correct the problem 
before continuing your 
remediation activities.  

 

Limited Containment 

Limited containment is generally recommended for areas involving between 10 and 100 
square feet (ft2) of mold contamination.  The enclosure around the moldy area should consist 
of a single layer of 6-mil, fire-retardant polyethylene sheeting.  The containment should have 
a slit entry and covering flap on the outside of the containment area.  For small areas, the 
polyethylene sheeting can be affixed to floors and ceilings with duct tape. For larger areas, a 
steel or wooden stud frame can be erected and polyethylene sheeting attached to it.  All 
supply and air vents, doors, chases, and risers within the containment area must be sealed 
with polyethylene sheeting to minimize the migration of contaminants to other parts of the 
building.  Heavy mold growth on ceiling tiles may impact HVAC systems if the space above 
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the ceiling is used as a return air plenum.  In this case, containment should be installed from 
the floor to the ceiling deck, and the filters in the air-handling units serving the affected area 
may have to be replaced once remediation is finished. 

The containment area must be maintained under negative pressure relative to surrounding 
areas.  This will ensure that contaminated air does not flow into adjacent areas.  This can 
be done with a HEPA-filtered fan unit exhausted outside of the building.  For small, easily 
contained areas, an exhaust fan ducted to the outdoors can also be used.  The surfaces of 
all objects removed from the containment area should be remediated/cleaned prior to 
removal.  The remediation guidelines outlined in Appendix B can be implemented when 
the containment is completely sealed and is under negative pressure relative to the 
surrounding area. 

Full Containment 

Full containment is recommended for the cleanup of mold-contaminated surface areas greater 
than 100 ft2 or in any situation in which it appears likely that the occupant space would be 
further contaminated without full containment.  Double layers of polyethylene should be 
used to create a barrier between the moldy area and other parts of the building. A 
decontamination room or airlock should be constructed for entry into and exit from the 
remediation area.  The entryways to the airlock from the outside and from the airlock to the 
main containment area should consist of a slit entry with covering flaps on the outside 
surface of each slit entry.  The chamber should be large enough to hold a waste container and 
allow a person to put on and remove PPE.  All contaminated PPE, except respirators, should 
be placed in a sealed bag while in this chamber.  Respirators should be worn until 
remediators are outside the decontamination chamber.  PPE must be worn throughout the 
final stages of HEPA vacuuming and damp-wiping of the contained area.  PPE must also be 
worn during HEPA vacuum filter changes or cleanup of the HEPA vacuum. 
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Industrial Hygiene/Preventive Medicine Mold Assessment Guide 

 

Introduction 

The USACHPPM Industrial Hygiene Field Services Program receives requests from 
industrial hygiene (IH)/preventive medicine (PM) field personnel for information about mold 
investigations and clean-up procedures.  Like all organisms, molds have an absolute 
requirement for water.  The types of mold and their abundance in an area depend on the 
availability of nutrients (i.e., dirt), water and temperature.  Chronic water intrusion, lack of 
adequate ventilation and moisture control, and or isolated floods, such as a water pipe 
bursting, are typical conditions, which lead to mold growth in buildings. 
 
When mold growth is present, the removal and cleaning of contaminated materials must be 
handled with proper precautions, because disturbing this growth can result in bioaerosol 
release, i.e., sending millions of spores into the air.   
 
This mold assessment guide used in conjunction with the ARMY Facilities Management 
Information Document on Mold Remediation Issues (TG 277)1 will assist Industrial 
Hygienists and or Preventive Medicine personnel in conducting mold investigations.  Since a 
team approach is recommended, the collaboration between IH/PM personnel and facility 
management personnel is vital to correct moldy conditions and prevent future mold growth.  
Use the following procedures and refer to Appendix A:  Mold Investigation Decision Logic, 
for guidance on mold investigation, evaluation, and remediation for routine assessments. 
 
Air sampling for mold should never be part of a routine assessment.  Remediation 
strategies can generally be made on the basis of a visual inspection or confirmation with 
a bulk or surface sample.  In addition, air sampling methods for some mold are prone 
to false negative results and therefore cannot be used to definitively rule out 
contamination2. 

Safety Tips While Investigating and Evaluating Mold and Moisture Problems3 

• Be careful not to touch mold or moldy items with bare hands. 
• Do not allow mold or mold spores to get into your eyes. 
• Do not breathe in mold or mold spores. 
• Consult Appendices B, C, and D for Remediation, Personal Protective Equipment 

(PPE) to be used during remediation and Containment guidance. 
• Consider using PPE when disturbing mold during investigation.  Depending upon the 

situation, a half-face NIOSH-approved N-95 respirator, gloves, and goggles are 
recommended. 
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Communicate with building occupants at all stages of process, as appropriate1. 

When mold growth requiring Level III or IV (large-scale) remediation is found (See 
Appendix B), the building owner, management, and/or employer should notify occupants in 
the affected area(s) of its presence.  Notification should include a description of the remedial 
measures to be taken and a timetable for completion.  Well-planned group meetings held 
before and after remediation with full disclosure of plans and results can be an effective 
communication mechanism.  Individuals seeking medical attention should be provided with a 
copy of all inspection results and interpretation to give to their medical practitioners. 

Routine Investigation and Evaluation of moisture and mold problems3. 

� Determine the total surface area of visible mold affected (square feet). 
� Consider the possibility of hidden mold. 
� Clean up small mold problems and fix moisture problems before they become large 

problems. 
� Select remediation personnel or team based on the assessment. 
� Investigate areas associated with occupant complaints. 
� Identify source(s) or cause of water or moisture problem(s). 
� Note type of water-damaged materials (wallboard, carpet, etc.). 
� Check inside air ducts and air handling unit. 

Assessments Requiring Sampling 

Air sampling may be necessary if an individual(s) has been diagnosed with a disease that is 
or may be associated with mold exposure (e.g., aspergillosis) and the occupational health 
physician/medical practitioner desires to confirm the causative agent. 

Pre- and post-remediation air sampling may be necessary if there is evidence from a visual 
inspection or bulk sampling that the ventilation systems are contaminated.  The purpose of 
such sampling is to assess the extent of contamination throughout a building and to confirm 
adequate remediation.   

Air sampling may be necessary if the presence of mold is suspected (e.g., musty odors) but 
cannot be identified by a visual inspection or bulk sampling (e.g., mold growth behind walls).  
The purpose of this sampling is to determine the location and degree of contamination2. 

When air sampling is deemed necessary and is performed, outdoor air samples should be 
collected at the same time at the fresh air intake, which serves the suspected area.  Values 
obtained should be compared and the indoor and outdoor air samples should be similar in 
kinds and concentrations of mold to what is found locally in the outdoor air4.  If they are 
different, bioamplification is occurring and the problem needs corrected.  

Personnel conducting the sampling should be trained in proper air sampling methods for 
microbial contaminants.  For additional information on air sampling, refer to the American 
Conference of Governmental Industrial Hygienists', "Bioaerosols: Assessment and Control4."  
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Sample analysis should follow analytical methods recommended by the American Industrial 
Hygiene Association (AIHA) or the American Conference of Governmental Industrial 
Hygienists (ACGIH).  The laboratory conducting the analyses should participate in the AIHA 
Environmental Microbiology Proficiency Analytical Testing (EMPAT) program.  For further 
mold assistance, contact USACHPPM, Industrial Hygiene Field Services Program, DSN 
584-3118 or (410) 436-3118. 
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APPENDIX A 

 

 

 

MOLD INVESTIGATION DECISION LOGIC
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MOLD INVESTIGATION DECISION LOGIC NOTES: 

1.  Roughly approximate the total surface area of visible mold.  Categorization of the 
remediation levels are sometimes borderline, so when trying to decide the category to apply, 
consider the extent of visible growth, such as a heavy blanket of growth on the surface, to barely 
visible.  If heavy growth is apparent, consider moving up to the next level of protection. 

2.  Do not skip this step.  Address the source of water or moisture problem or the mold will 
simply reappear.  

3.  Always protect the health and safety of the building occupants and remediators. 

4.  Mold may be hiding on the backside of drywall, vinyl wallpaper, or paneling, the top of 
ceiling tiles, the underside of carpets and pads.  Check walls behind furniture, pipe chases and 
utility tunnels, porous thermal or acoustic liners inside ductwork, or check the rafters (due to roof 
leaks or insufficient insulation)3. 

5.   Utilize appendices B and C for remediation guidance.  Use your best judgment during 
investigations, if not disturbing the mold you may need minimal to no PPE.  Do not alarm 
building occupants unnecessarily, but protect yourself as necessary. 

6.  If the containment is working properly, the polyethylene sheeting will billow inwards on all 
surfaces.  If it flutters or billows outward, containment has not been achieved, and you should 
find and correct the problem before starting your remediation activities3.  Confirm negative 
pressure with smoke tubes. 

7.  Select remediation personnel who have the experience and training needed to implement the 
remediation plan. 

8.  You must completely fix or eliminate the water or moisture problem to solve the problem.   

9.  You should revisit the site(s) approximately two weeks after remediation, and it should show 
no signs of water damage or mold growth. 

10.  If you discover hidden mold, revise your plan by reassessing the size of moldy area. 

11.  If you believe that you have a hidden mold problem, you may want to consider hiring an 
experienced mold investigative professional.  
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APPENDIX B 
[Adapted from EPA 402-K-01-001, March 2001] 

Mold Remediation Guidelines  

Appendix B presents remediation guidelines for building materials that have or are 
likely to have mold growth.  The guidelines in Appendix B are designed to protect 
the health of occupants and cleanup personnel during remediation.  These 
guidelines are based on the area and type of material affected by water damage 
and/or mold growth.  Please note that these are guidelines; some professionals may 
prefer other cleaning methods.   
If you are considering cleaning your ducts as part of your remediation plan, you 
should consult EPA's publication entitled, Should You Have the Air Ducts In Your 
Home Cleaned? (5)  Although this EPA document has a residential focus, the same 
concept applies to other building types.  If possible, remediation activities should 
be scheduled during off-hours when building occupants are less likely to be 
affected.  

Although the level of personal protection suggested in these guidelines is based on 
the total surface area contaminated and the potential for remediator and/or 
occupant exposure, professional judgment should always play a part in remediation 
decisions.  These remediation guidelines are based on the size of the affected area 
to make it easier for remediators to select appropriate techniques, not on the basis 
of health effects or research showing there is a specific method appropriate at a 
certain number of square feet.  The guidelines have been designed to help construct 
a remediation plan.  The remediation manager will then use professional judgment 
and experience to adapt the guidelines to particular situations.  When in doubt, 
caution is advised.  Consult an experienced mold remediator for more information. 
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Guidelines for Remediating Building Materials  
with Mold Growth Caused by Clean Water*  

Material or Furnishing 
Affected  

Cleanup 
Methods† Personal Protective Equipment Containment 

SMALL - Total Surface Area Affected Less Than 10 square feet (ft2) 
Books and papers   3 
Carpet and backing  1, 3  

Concrete or cinder block  1, 3  
Hard surface, porous flooring 
(linoleum, ceramic tile, vinyl)  1, 2, 3 

Non-porous, hard surfaces 
(plastics, metals)  1, 2, 3  

Upholstered furniture & drapes  1, 3  

Wallboard (drywall and 
gypsum board)  3  

Wood surfaces  1, 2, 3 

Minimum  

N-95 respirator, gloves, and goggles 
None required  

MEDIUM - Total Surface Area Affected Between 10 and 100 ft2 
Books and papers   3 
Carpet and backing  1,3,4 

Concrete or cinder block 1,3 
Hard surface, porous flooring 
(linoleum, ceramic tile, vinyl)  1,2,3 

Non-porous, hard surfaces 
(plastics, metals)  1,2,3 

Upholstered furniture & drapes  1,3,4 
Wallboard (drywall and 

gypsum board)  3,4 

Wood surfaces  1,2,3 

Limited or Full  

Use professional judgment, consider 
potential for remediator exposure and size 

of contaminated area 

  

Limited  

Use professional judgment, consider 
potential for remediator/occupant 

exposure and size of contaminated area 

  

LARGE - Total Surface Area Affected Greater Than 100 ft2 or Potential for  
Increased Occupant or Remediator Exposure During Remediation  Estimated to be Significant 

Books and papers   3 
Carpet and backing  1,3,4 

Concrete or cinder block 1,3 
Hard surface, porous flooring 
(linoleum, ceramic tile, vinyl)  1,2,3,4 

Non-porous, hard surfaces 
(plastics, metals)  1,2,3 

Upholstered furniture & drapes  1,2,4 
Wallboard (drywall and 

gypsum board)  3,4 

Wood surfaces  1,2,3,4 

Full  

Use professional judgment, consider 
potential for remediator/occupant exposure 

and size of contaminated area 

  

Full  

Use professional judgment, consider 
potential for remediator exposure and size 

of contaminated area 
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*Use professional judgment to determine prudent levels of Personal Protective Equipment and 
containment for each situation, particularly as the remediation site size increases and the potential for 
exposure and health effects rises.  Assess the need for increased Personal Protective Equipment, if, 
during the remediation, more extensive contamination is encountered than was expected.  These 
guidelines are for damage caused by clean water.  If you know or suspect that the water source is 
contaminated with sewage, or chemical or biological pollutants, then the Occupational Safety and 
Health Administration (OSHA) requires PPE and containment.  An experienced professional should be 
consulted if you and/or your remediators do not have expertise in remediating contaminated water 
situations.  

†Select method most appropriate to situation.  Since molds gradually destroy the things they grow on, if 
mold growth is not addressed promptly, some items may be damaged such that cleaning will not restore 
their original appearance.  If mold growth is heavy and items are valuable or important, you may wish 
to consult a restoration/water damage/remediation expert.  Please note that these are guidelines; other 
cleaning methods may be preferred by some professionals. 

Cleanup Methods 

• Method 1:  Wet vacuum (in the case of porous materials, some mold spores/fragments will 
remain in the material but will not grow if the material is completely dried).  Steam cleaning 
may be an alternative for carpets and some upholstered furniture.  

• Method 2:  Damp-wipe surfaces with plain water or with water and detergent solution (except 
wood —use wood floor cleaner); scrub as needed.  

• Method 3:  High-efficiency particulate air (HEPA) vacuum after the material has been 
thoroughly dried.  Dispose of the contents of the HEPA vacuum in well-sealed plastic bags.  

• Method 4:  Discard -  Remove water-damaged materials and seal in plastic bags while inside 
of containment, if present.  Dispose of as normal waste.  HEPA vacuum area after it is dried.  

Personal Protective Equipment (PPE) 

• Minimum:  Gloves, N-95 respirator, goggles/eye protection  
• Limited:  Gloves, N-95 respirator or half-face respirator with HEPA filter, disposable overalls, 

goggles/eye protection  
• Full:  Gloves, disposable full body clothing, head gear, foot coverings, full-face respirator with 

HEPA filter  

Containment 

• Limited:  Use polyethylene-sheeting ceiling to floor around affected area with a slit entry and 
covering flap; maintain area under negative pressure with HEPA filtered fan unit. Block 
supply and return air vents within containment area.  

• Full:  Use two layers of fire-retardant polyethylene sheeting with one airlock chamber. 
Maintain area under negative pressure with HEPA filtered fan exhausted outside of building. 
Block supply and return air vents within containment area.  

Table developed from literature and remediation documents including Bioaerosols: Assessment and 
Control (American Conference of Governmental Industrial Hygienists, 1999) (4) and IICRC S500, 
Standard and Reference Guide for Professional Water Damage Restoration, (Institute of Inspection, 
Cleaning and Restoration, 1999) (6) 
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APPENDIX C 

[Adapted Source:  EPA 402-K-01-001:  Mold Remediation in Schools and Commercial 
Buildings, March 2001] 

PERSONAL PROTECTIVE EQUIPMENT 

Skin and Eye Protection 

Gloves are required to protect the skin from contact with mold allergens (and in some 
cases mold toxins) and from potentially irritating cleaning solutions.  Long gloves that 
extend to the middle of the forearm are recommended.  The glove material should be 
selected based on the type of materials being handled.  If you are using a strong cleaning 
solution, you should select gloves made from natural rubber, neoprene, nitrile, 
polyurethane, or polyvinyl chloride (PVC).  If you are using a mild detergent or plain 
water, ordinary household rubber gloves may be used.  To protect your eyes, use properly 
fitted goggles or a full-face respirator with HEPA filter.  Goggles must be designed to 
prevent the entry of dust and small particles.  Safety glasses or goggles with open vent 
holes are not acceptable.   

Respiratory Protection 

Respirators protect cleanup workers from inhaling airborne mold, mold spores, and dust.  
Respiratory protection used in accordance with the OSHA respiratory protection standard (29 
CFR 1910.134), is recommended(7).  All individuals must be trained, have medical clearance, 
and must be fit-tested by a trained professional before wearing a respirator. 

• Minimum:  When cleaning up a small area affected by mold, you should use an N-95 
respirator.  This device covers the nose and mouth, will filter out 95% of the particulates 
that pass through the filter.  In situations where a full-face respirator is in use, additional 
eye protection is not required.  

• Limited:  Limited PPE includes use of a half-face or full-face air-purifying respirator 
(APR) equipped with a HEPA filter cartridge.  These respirators filter mold particles in 
the air.  Note that half-face APRs do not provide eye protection. In addition, the HEPA 
filters do not remove vapors or gases.  You should always use respirators approved by the 
National Institute for Occupational Safety and Health. 

• Full:  In situations in which high levels of airborne dust or mold spores are likely or when 
intense or long-term exposures are expected (e.g., the cleanup of large areas of 
contamination), a full-face, powered air-purifying respirator (PAPR) is recommended.  
Full-face PAPRs use a blower to force air through a HEPA filter. The HEPA-filtered air 
is supplied to a mask that covers the entire face or a hood that covers the entire head.  The 
positive pressure within the mask or hood prevents unfiltered air from entering through 
penetrations or gaps.  Individuals must be trained to use their respirators before they 
begin remediation.   
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Disposable Protective Clothing  

Disposable clothing is recommended during a medium or large remediation project to 
prevent the transfer and spread of mold to clothing and to eliminate skin contact with mold.  

• Limited:  Disposable paper overalls can be used.  
• Full:  Mold-impervious disposable head and foot coverings, and a body suit made of a 

breathable material, such as TYVEK®, should be used.  All gaps, such as those around 
ankles and wrists, should be sealed (many remediators use duct tape to seal clothing).  

®TYVEK, DuPont de Nemours, E.I., & Co., Wilmington, DE. 
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minimize the migration of contaminants to other parts of the building.  Heavy mold growth on 
ceiling tiles may impact HVAC systems if the space above the ceiling is used as a return air 
plenum.  In this case, containment should be installed from the floor to the ceiling deck, and the 
filters in the air-handling units serving the affected area may have to be replaced once 
remediation is finished. 

The containment area must be maintained under negative pressure relative to surrounding 
areas.  This will ensure that contaminated air does not flow into adjacent areas.  This can be 
done with a HEPA-filtered fan unit exhausted outside of the building.  For small, easily 
contained areas, an exhaust fan ducted to the outdoors can also be used.  The surfaces of all 
objects removed from the containment area should be remediated/cleaned prior to removal.  
The remediation guidelines outlined in Appendix B can be implemented when the 
containment is completely sealed and is under negative pressure relative to the surrounding 
area. 

Full Containment 

Full containment is recommended for the cleanup of mold-contaminated surface areas greater 
than 100 ft2 or in any situation in which it appears likely that the occupant space would be further 
contaminated without full containment.  Double layers of polyethylene should be used to create a 
barrier between the moldy area and other parts of the building. A decontamination room or 
airlock should be constructed for entry into and exit from the remediation area.  The entryways 
to the airlock from the outside and from the airlock to the main containment area should consist 
of a slit entry with covering flaps on the outside surface of each slit entry.  The chamber should 
be large enough to hold a waste container and allow a person to put on and remove PPE.  All 
contaminated PPE, except respirators, should be placed in a sealed bag while in this chamber.  
Respirators should be worn until remediators are outside the decontamination chamber.  PPE 
must be worn throughout the final stages of HEPA vacuuming and damp-wiping of the contained 
area.  PPE must also be worn during HEPA vacuum filter changes or cleanup of the HEPA 
vacuum. 
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Section 1.0 Executive Summary 
 
An industrial hygiene survey was conducted on December 4, 2012, at the Easton 
Readiness Center located at 7111 Ocean Gateway, Easton, MD 21604.  The survey was 
performed by Mr. , CIH. 
 

1. Lead surface and air samples were collected.  Surface levels of lead exceeded 200 
micrograms per square foot (ug/ft2) in one location.  Cleaning procedures should 
be improved and remedial action should be taken to maintain lead levels below 
200 ug/ft2.  See Section 3.0 for sampling results.     

 
2. Lighting levels did not meet the American National Standard 

Institute/Illuminating Engineering Society of North America (ANSI/IESNA) 
recommended guideline in the Control Room. See Section 4.0 for detailed 
findings.   

 
3. Indoor air quality (IAQ) parameters of temperature, relative humidity, carbon 

monoxide and carbon dioxide (ventilation) were within recommended guidelines 
during this survey. 
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Section 2.0 Operation Description & Observations 
 
The Easton Readiness Center is mainly an administrative facility with a drill hall, offices, 
classrooms, a garage and storage areas.  There were approximately 6 full-time employees 
stationed at this facility at the time of this survey.     
 
The building was initially constructed in 1975.  The building is one story with a brick 
exterior.  The interior walls are concrete block or drywall.  The floors are concrete with 
vinyl floor tile or carpet.   
 
There is a central HVAC system present in the facility.  HVAC units service the building 
via a oil fired boiler.  The offices have a central air conditioning system..   
 
The firing range has been converted into an exercise room and storage area. It was 
reported that the remediation of the lead hazards in the firing range had been completed.   
 
There is no child-care facility in the building.           
 
Overall housekeeping practices were good.       
 
No ergonomic concerns were reported.  Office areas have computer work stations.  Work 
stations appeared properly designed.  Personnel had supportive chairs. 
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Section 3.0 Lead Testing 
 
Due to the age of the building there is the potential for lead based paint to be present.  
Various surfaces within the facility were screened for lead using surface/wipe samples.  
Surface/wipe samples were collected in accordance with the American Society for 
Testing and Materials (ASTM) E 1792 protocols.   Air samples were collected using 0.8 
um mixed cellulose ester (MCE) filter cassettes attached to low volume air sampling 
pumps.  Blank samples were submitted to the laboratory for quality control purposes.  
Samples were sent to AMA Analytical Services, Inc., in Lanham, Maryland, for lead 
analysis using Environmental Protection Agency (EPA) Method 600/R-93/200 (M)-7420.  
A copy of the laboratory analysis report can be found in Appendix A. 
 

Lead Testing Results Summary 
 

Sample # Location Air 
ug/m3 

Surface 
ug/ft2 

1 Room 103- SFC Larry Smith Office <6.6 * 
2 Drill Hall <6.7 * 
3 Drill Hall – Center of Floor * <110 
4 Drill Hall – Display Cabinet * 110 
5 Drill Hall – Top of Vending Machine * <110 
6 Drill Hall – Display Cabinet Permanent * <110 
7 Drill Hall – Return Grill * 640 
8  Converted Firing Range – Floor at Bullet Trap * <110 
9 Converted Indoor Firing Range – Supply Grill * <110 
10 Converted Indoor Firing Range – Top of Light  * <110 
11 Converted Indoor Firing Range – Top of Locker * <110 
12 Converted Firing Range – Floor * <110 
13 Drill Hall Floor Outside of Converted Firing Range * <110 
14 Room 115 Locker Room – Top of Locker * <110 
15 Room 103 Office – Desk * <110 
16 Room 111 Kitchen – Top of Microwave * <110 
17 Room 110 – Top of Refrigerator * <110 
18 Room 108 Office – Desk * <110 
19 Distance Learning Center – Table * <110 
20 Blank – Wipe * <12 ug 
21 Blank – Air <3 ug * 
- Criteria 50 200 

Table Notes: 
1. Bolded results exceed listed criteria 
2. ppm = parts per million 
3. ug/ft2 = micrograms per square foot 
4. ug/m3 = micrograms per cubic meter 
5. ug = micrograms 

 
Source: NG PAM 420-15 Guidelines and Procedures for Rehabilitation and Conversion 
of Indoor Firing Ranges  
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The National Guard Bureau currently utilizes 200 ug/ft2 as a benchmark for identifying 
lead-contaminated surfaces.  This guideline is referenced in NG PAM 420-15 
“Guidelines and Procedures for Rehabilitation and Conversion of Indoor Firing Ranges” 
as a satisfactory surface contamination level unless the facility is utilized as a childcare 
facility.  In such cases, U.S. Department of Housing and Urban Development (HUD) 
limit of 40 ug/ft2 on floors and 250 ug/ft2 on windowsills should be observed.  There is no 
child care provided at this facility.   
 
Lead surface and air samples were collected.  The following is a summary of the sample 
results from this survey.   
 

 Surface levels of lead were at or above the recommended guideline of 200 ug/ft2 
in the Drill Hall – Return Grill 

 
Cleaning procedures should be improved to maintain lead levels on surfaces 
below the recommended guideline of 200 ug/ft2.  

 
 Air samples for lead were below the Occupational Safety and Health 

Administration (OSHA) Permissible Exposure Limit of 50 micrograms per cubic 
meter (ug/m3).     

 
 There was no chipping or peeling paint observed in the facility.     
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Section 4.0 Lighting 
 
A lighting assessment was conducted throughout the facility.  Measurements were 
collected using a Cooke Cal-Light 400L Precision Light Meter (Serial No. K98364).  The 
light meter was last calibrated in April 2012.  Measurements collected were compared to 
ANSI/IESNA RP-7-01 Lighting Industrial Facilities and RP-1-04 Office Lighting. 
 

Light Survey Assessment Summary 
 

Location Foot Candles 
(FC) 

Recommended 
Lighting (FC) 

Sufficient 
Lighting 

Room 103 – Office 40.6 30-50 Yes 
Room 104 – Office 38.0 30-50 Yes 
Room 108 – Office 49.1 30-50 Yes 
Distance Learning Center 39.8 30-50 Yes 
Control Room 27.8 30 No 
Room 109 – Recruitment Office 87.7 30-50 Yes 
Room 107 – Maintenance Office 43.5 30-50 Yes 
Room 110 – Lounge 40.7 10 Yes 
Room 112 – Boiler Room 48.5 30 Yes 
Room 111 – Kitchen 106.2 50 Yes 
Room 117 – Exercise Room 31.0 30 Yes 
Room 115 – Locker Room 71.4 7 Yes 
Room 101 – Drill Hall 33.2 10 Yes 
Table Notes: 

1. FC = Foot Candles 
2. Bolded results did not meet listed criteria 

 
Source: ANSI/IESNA RP-7-01 Lighting Industrial Facilities and RP-1-04 Office 
Lighting. 
 
The lighting level did not meet the minimum recommended guideline in the Control 
Room.  However, the lighting level was within the 10% of the recommend lighting level 
allowed by ANSI/IESNA RP-1-04 foot note in Table 1.  Lighting should be improved in 
this area.  
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Section 5.0 Indoor Air Quality 

 
Survey measurements were made for ventilation and comfort parameters (carbon dioxide, 
temperature, carbon monoxide and relative humidity).  The air quality measurements 
were collected using direct reading instrumentation for comfort parameters using a 
QTRAK IAQ Meter, Model 7565 (Serial #02041015).  The IAQ Meter was last 
calibrated in August 2012. 
 
The American Society of Heating, Refrigerating, and Air Conditioning Engineers, Inc. 
(ASHRAE) have developed indoor air quality guidelines for mechanically ventilated 
office buildings and commercial settings (ASHRAE standard 62.1-2010).  ASHRAE 
specifies temperature and relative humidity ranges for human comfort (ASHRAE 55-
2010).  The US Army Technical Guide 277 Army Facilities Management Information 
Document on Mold Remediation, recommends maintaining a relative humidity range 
between 30 to 60%. 
 
The following table summarizes the measurements collected.     
 

IAQ Assessment Summary 

Location Temperature  
(◦F) 

Relative 
Humidity 

(%) 

Carbon 
Dioxide  
(ppm) 

Carbon 
Monoxide  

(ppm) 
Outdoors 71.8 52.2 399 3.7 
Room 103 – Office 71.6 46.9 472 2.8 
Room 104 – Office 71.2 46.6 468 2.8 
Room 108 – Office 72.7 45.6 624 2.8 
Distance Learning Center 72.9 47.1 462 2.8 
Control Room 73.9 46.2 487 2.5 
Room 109 – Recruitment Office 74.8 44.0 517 2.7 
Room 107 – Maintenance 
Office 73.8 42.8 521 2.6 

Room 110 – Lounge 73.9 47.0 381 2.4 
Room 112 – Boiler Room 76.5 44.4 511 2.5 
Room 111 – Kitchen 76.8 42.0 488 2.5 
Room 117 – Exercise Room 64.8 46.4 398 2.7 
Room 115 – Locker Room 68.4 51.0 451 2.4 
Room 101 – Drill Hall 73.8 47.6 490 2.4 
Outdoors 73.0 51.0 396 2.6 
Criteria 68.0-79.0 30-60 <1,098 <9.0 
Table Notes: 

1. Bolded results exceed listed criteria 
2. ppm = parts per million 
3. (%) = percent relative humidity 
4. F = degrees Fahrenheit 
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Source: The American Society of Heating, Refrigerating, and Air Conditioning 
Engineers, Inc. (ASHRAE) 55-2010 & The US Army Technical Guide 277 Army 
Facilities Management Information Document on Mold Remediation.   
 
Summary of findings and recommendations: 
 

 Temperature and relative humidity measurements were within the recommended 
guidelines. 

  
 Carbon dioxide levels measured did not exceed the recommended ceiling of 1,098 

parts per million (ppm). This indicates that outdoor air ventilation is adequate in 
all areas.     

 
 Carbon monoxide levels measured were less than the recommended ceiling of 9 

ppm.    
 

 A visual inspection was conducted throughout accessible portions of the facility 
to assess sources or pathways of factors potentially deleterious to IAQ.   There 
were no items of concern noted during the survey. 
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Section 6.0 Suspect Asbestos Containing Building Materials 
 
Based on the age of the building (e.g., constructed in 1975) asbestos-containing materials 
(ACM) could be present in the facility. No suspect ACM was observed at the time of this 
survey.  Inaccessible areas such as behind walls or crawlspaces were not inspected.   
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Section 7.0 Equipment 
 
The following equipment was utilized during this survey.  All sampling equipment was 
properly calibrated prior to use and verified for accuracy as applicable.  See daily reports 
and calibrations logs for detailed information. 
 

Equipment Serial # Calibration Date Value 
TSI QTrak IAQ Meter 02041015 8/2012 NA 
Cal Light 400 Light Meter K98364 4/2012 NA 
TSI 4199 Calibrator 41460827002 8/2012 NA 
SKC Air Sampling Pump 647631 12/3/2012 2.53 LPM 
SKC Air Sampling Pump 647610 12/3/2012 2.50 LPM 
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Section 8.0 Limitations 
 
This report summarizes our evaluation of the conditions observed at the above referenced 
location.  Our findings are based upon our observations and sampling results obtained at 
the facility at the time of our visit.  The report, results, and subsequent recommendations 
reported herein are also limited to the information available at the time it was prepared 
and investigated.  Conditions may have been in effect prior to the sampling events that 
have changed over time and which cannot be predicted within the scope of this limited 
investigation.  Any conditions discovered which deviate from the data contained in this 
report should be presented to us for our evaluation. 
 
This report is intended for the exclusive use of the client.  This report and the findings 
herein shall not, in whole or in part, be relied upon by any other parties, disseminated or 
conveyed to any other party without prior written consent of the National Guard Bureau, 
and Compliance Management International, Inc.  The findings are relative to the dates of 
our site visits and should not be relied upon for substantially later dates. 
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Appendix A. Laboratory Analysis Report 
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Appendix B. Photographs 
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Exterior of Building 

Drill Hall 
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Converted Firing Range 
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Appendix C. Floor Plan 
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DEPARTMENT OF THE ARMY 
US ARMY CENTER FOR HEALTH PROMOTION AND PREVENTIVE MEDICINE 

5158 BLACKHAWK ROAD 
ABERDEEN PROVING GROUND MD  21010-5403 

  

Readiness thru Health 

 

 
 

EXECUTIVE SUMMARY 
MARYLAND ARMY NATIONAL GUARD FACILITIES INDUSTRIAL HYGIENE 

BASELINE SURVEYS, EDGEWOOD ARMORY 
EDGEWOOD, MD 

PROJECT NO. 55-ML-01ED-03 
 
 

1. PURPOSE OF EVALUATION.  To conduct surveys at Army National Guard (ARNG) 
facilities to identify and measure the existence and extent of potentially hazardous operations or 
conditions at ARNG facilities.  The survey will serve to establish a baseline so that a worker’s 
history of exposures is provided for each civilian or military employee. 
 
2. CONCLUSIONS. 
 

a. Indoor Air Quality.  All measurements met the American Society of Heating, 
Refrigerating, and Air-Conditioning Engineers, Inc. (ASHRAE) recommended guidelines for 
indoor air quality.  The relative humidity was 46.7 %.  The recommended guidelines are between 
30 and 60% relative humidity.  The indoor temperature of 68.2 degrees Fahrenheit was within 
the ASHRAE recommended guidelines for an acceptable thermal environment of 73 to  
79 degrees Fahrenheit in the summer and 68-74.5 degrees Fahrenheit in the winter at 50 % 
relative humidity.  The outdoor carbon dioxide level was 312 parts per million (ppm).  The 
indoor carbon dioxide level of 313 ppm was within the ASHRAE recommended guidelines. 
 

b. Lead.  Five of fourteen dust-lead wipe sample results exceeded the USACHPPM 
recommended decontamination level of 200µg/ft² for dust-lead on surfaces.  All five samples 
were taken from the former indoor firing range (IFR).  Personnel using the former IFR may be 
tracking lead out of the room and redistributing lead into adjacent rooms in the armory.  This can 
result in lead exposures for the general workforce. All water samples are below the EPA 
National Primary Drinking Water Regulations action level for lead in drinking water of 15 parts 
per billion (ppb).  
 

c. Mold and Safety.  There is both black and white mold on the ceiling.  It is possible that 
mold may also be on the concrete walls throughout the armory.  However, the white deposits 
may be due to efforescence.  The POC stated that there has been a problem with condensation on 
the walls in the armory, and that the water drips onto the floor and presents a slip hazard.  To 
prevent slipping the armory manager has covered all floors in the hallways with rubber mats. 
 
3. RECOMMENDATIONS.  The Department of Defense Instruction Number (DODI) 6055.1 
provides Risk Assessment Codes (RAC) for Health Hazards, a procedure which allows us to 
assess the magnitude of exposure to physical, chemical, and biological agents and the possible 
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EXSUM, MDARNG Facilities IH Baseline Surveys, Edgewood Armory, Edgewood MD 
Project No. 55-ML-01ED-03 
 
 

ES-2 

medical effects of exposure.  The RAC is an expression of the risk associated with the hazard 
and combines the hazard severity and accident probability into a single numeral.  RACs enable 
one to prioritize hazards.  They range in magnitude from 1 to 5, with 1 being the highest priority.   
 

a. Lead.  The RAC for Lead Exposure in the former indoor firing range is classified as 5.  
Clean all areas in and adjacent to the former IFR where sampling results showed significantly 
elevated levels of dust-lead.  Comprehensive guidelines are in Appendix F.  Consult with the 
Maryland Armory Environmental Coordinator concerning waste disposal requirements after 
cleanup.  Apply a sealant to the area.  Recleaning and sealing the IFR may further prevent lead 
from becoming redistributed into adjacent rooms and resulting in exposures for the general 
workforce.  Address all potential lead hazards before extending this facility to use for children, 
such as participation in family support group activities or sports.  If children will use this facility 
in any capacity, clean surfaces to the EPA dust-lead standard for young children of 40µg/ft² on 
floors and clean to the USACHPPM decontamination level of 200µg/ft² for dust-lead on all other 
surfaces.  A potential occupational exposure to lead has been identified for workers involved in 
renovation and abatement activities in the IFR area.  These workers are required to be in 
compliance with the OSHA lead in construction standard 29 CFR 1926.62.  There is a potential 
for personnel taking lead contamination out of the workplace into their vehicles and homes.  
Wear disposable gloves and disposable coveralls as extra protection when working in areas of 
the IFR identified as having elevated levels of lead. 
 

b. Mold.  A RAC has not been assigned to the mold but we recommend this situation be 
addressed immediately.  The mold will have to be abated.  Comprehensive guidelines are 
provided in Appendix G.  The HVAC system should be evaluated by an engineer to ensure 
effective operation. 
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DEPARTMENT OF THE ARMY 
US ARMY CENTER FOR HEALTH PROMOTION AND PREVENTIVE MEDICINE 

5158 BLACKHAWK ROAD 
ABERDEEN PROVING GROUND MD  21010-5403 

  

Readiness thru Health 

 

 
REPLY TO                       
ATTENTION OF                          

 
MCHB-TS-OFS 
 
 
MEMORANDUM FOR SEE DISTRIBUTION 
 
SUBJECT:  Maryland Army National Guard Facilities Industrial Hygiene Baseline Surveys,  
Project No. 55-ML-01ED-03 
 
 
LOCATION:  Edgewood Armory, Edgewood MD 
 
1. AUTHORITY.  E-Mail dated 28 February 2003 from Ms , Industrial 
Hygienist, MD Army National Guard, to the USACHPPM Industrial Hygiene Field Services 
Program. 
 
2. PURPOSE OF EVALUATION.  To conduct surveys at Army National Guard (ARNG) 
facilities to identify and measure the existence and extent of potentially hazardous operations or 
conditions at ARNG facilities.  The survey will serve to establish a baseline so that a worker’s 
history of exposures is provided for each civilian or military employee. 
 
3. BACKGROUND INFORMATION. 
 

a. Armory Mission.  Administration. 
 
b. Date of Construction.  Built in 1983. 
 

c. POC.  MSG , armory manager, 410-436-2423 and Ms.  
, Edgewood Armory employee, 410-612-4198. 

 
d. Survey Dates:  29 April and  25 September 2003. 
 

4. SUMMARY OF ACTIONS. 
 
a. Sampling.  Surface dust-lead wipe and water sampling was conducted to determine the 

existence of lead-based paint and/or lead-based paint hazards (paint-lead hazards).  Carbon 
dioxide, temperature, and relative humidity measurements were collected to determine indoor air 
quality.  Sample results and locations are in Appendix D. 
 

b. Physical Condition of Facilities. 
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2 

(1) Paint.  Lead-based paint was not used in this armory.  It has been Army policy since 
1978 to not use lead-based paint in Army facilities.   
 

(2) Asbestos.  No asbestos was installed in this armory. 
 

(3) Mold.  There is mold in the armory. 
 

(4) Safety Hazards Condensation collects on the walls and drips onto the floor.  This 
presents a potential slip hazard to the employees so the armory manager installed rubber mats 
throughout the hallways (photograph # 1038). 
 

c. Building concerns.  See Safety Hazards. 
 
d. Safety and Industrial Hygiene Programs.  There are no written program records at the 

armory. 
 

e. Heating, Ventilation, and Air-conditioning System (HVAC).  There is a central HVAC 
system throughout the armory.  There are windows but they cannot be opened. 
 

f. Noise Dosimetry.  No operation that could produce hazardous noise levels was identified. 
 
g. Lighting.  All areas appeared to be adequately lit and occupants reported no areas of 

deficient lighting. 
 

h. Converted indoor firing range (IFR).  Staff Sergeant Ruth McCuen, Environmental 
Compliance Assessment Coordinator for the MD NGB, has records that state that lead has been 
abated in the indoor firing range.  However, there are still high levels of dust-lead in the former 
indoor firing range.  The IFR is currently being used for storage.  There are plans to use it as an 
exercise room in the near future. 
 

i. Photographs (Appendix C). 
 
j. Site Maps.  (Appendix B). 
 
k. Facility use by children.  The POC stated that children do not currently use the armory. 
 

5. ASSESSMENT CRITERIA FOR LEAD.  (Appendix A). 
 
6. SAMPLING RESULTS. 
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a. Indoor Air Quality.  The armory relative humidity of 46.7 % met the American Society of 
Heating, Refrigerating, and Air-Conditioning Engineers, Inc. (ASHRAE) recommended 
guidelines for air quality of 30%- 60% relative humidity.  The indoor temperature of 68.2 
degrees Fahrenheit was within the ASHRAE recommended guidelines for an acceptable thermal 
environment of 73-79 degrees Fahrenheit in the summer and 68-74.5 degrees Fahrenheit in the 
winter at 50 % relative humidity.  The outdoor carbon dioxide level was 312 parts per million 
(ppm).  The indoor carbon dioxide level of 313 ppm was within the ASHRAE recommended 
guidelines.  To alleviate occupant discomfort ASHRAE recommends that the carbon dioxide 
concentration in the room not exceed 700 ppm more than the outdoor ambient carbon dioxide 
concentration, which was 350 ppm.  Therefore the total carbon dioxide level should not exceed 
approximately 1012 ppm in this armory. 
 

b. Lead.  Five of fourteen dust-lead wipe sample results exceeded the USACHPPM 
recommended decontamination level of 200µg/ft² for dust-lead on surfaces.  All five samples 
were taken from the former IFR. 
 
All water samples are below the EPA National Primary Drinking Water Regulations action level 
for lead in drinking water of 15 parts per billion (ppb). 
 
See Table 1 and Appendix D for dust-lead wipe and water locations, photograph numbers, and 
analytical results.  All sample results that are equal to or exceed 200µg/ft² of dust-lead are 
highlighted. 
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Table 1:  Sample Locations, Photograph numbers, and Analytical Results 
Sample 

Numbers 
Type of 
Sample 

Location Photo Result 
µg/ft² 

AB W01 Wipe Drill Floor (near main entrance) 1021 <110 
AB W02 Wipe Drill Floor (middle of floor) 1022 <110 
AB W03 Wipe Drill Floor (near exit to rear of armory) 1023 <110 
AB W04 Wipe Drill Floor (table top on right side of drill 

room) 
1024 <110 

AB W05 Wipe Drill Floor (table on left side of drill room) 1025 <110 
AB W06 Wipe Former IFR baffle area 1028 8000 
AB W07 Wipe Former IFR middle of floor 1029 260 
AB W08 Wipe Former IFR floor (rear) 1030 850 
AB W09 Wipe Former IFR rear storage room floor 1031 1600 
AB W10 Wipe Former IFR acoustical wall panel 1032 <110 
AB W11 Wipe Former IFR perforated metal soundproofing 

panel  
1033 1600 

AB W12 Wipe Window Sill Second Floor 0747 <110 
AB W13 Wipe Air Supply Hallway Second Floor 0748 <110 
AB W14 Wipe Hallway Floor Second Floor next to Entrance 0749 <110 
     
Water 
Samples 

   Parts Per 
Billion 

ABH2O 01 Water Women’s Bathroom First Floor First Draw  7.9 
ABH2O 02 Water Women’s` Bathroom First Floor Second Draw  < 1 
ABH2O 03 Water Utility Sink First Floor First Draw  3.1 
ABH2O 04 Water Utility Sink First Floor Second Draw  < 1 
 
7. DISCUSSION AND CONCLUSIONS. 
 

a. Indoor Air Quality.  The armory relative humidity of 46.7 % met the American Society of 
Heating, Refrigerating, and Air-Conditioning Engineers, Inc. (ASHRAE) recommended 
guidelines for air quality of 30% to 60% relative humidity.  The indoor temperature of 68.2 
degrees Fahrenheit was within the ASHRAE recommended guidelines for an acceptable thermal 
environment of 73 to 79 degrees Fahrenheit in the summer and 68 to 74.5 degrees Fahrenheit in 
the winter at 50 % relative humidity.  The outdoor carbon dioxide level was 312 parts per million 
(ppm).  The indoor carbon dioxide level of 313 ppm was within the ASHRAE recommended 
guidelines.  To alleviate occupant discomfort ASHRAE recommends that the carbon dioxide 
concentration in the room not exceed 700 ppm more than the outdoor ambient carbon dioxide 
concentration, which was 350 ppm.  Therefore the total carbon dioxide level should not exceed 
approximately 1012 ppm in this armory. 
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ENCLOSURE 
 

EDGEWOOD ARMORY RECOMMENDATIONS 
 
 
The Department of Defense Instruction Number (DODI) 6055.1 provides Risk Assessment 
Codes (RAC) for Health Hazards, a procedure which allows us to assess the magnitude of 
exposure to physical, chemical, and biological agents and the possible medical effects of 
exposure.  The RAC is an expression of the risk associated with the hazard and combines the 
hazard severity and accident probability into a single numeral.  RACs enable one to prioritize 
hazards.  They range in magnitude from 1 to 5, with 1 being the highest priority.   
 
1. Lead Exposure.  The RAC for Lead Exposure in the former indoor firing range is classified 
as 5.  Clean all areas in and adjacent to the former IFR where sampling results showed 
significantly elevated levels of dust-lead.  Comprehensive guidelines are in Appendix F.  Consult 
with the Maryland Armory Environmental Coordinator concerning waste disposal requirements 
after cleanup.  Apply a sealant to the area.  Recleaning and sealing the IFR may further prevent 
lead from becoming redistributed into adjacent rooms and resulting in exposures for the general 
workforce.  Address all potential lead hazards before extending this facility to use for children, 
such as participation in family support group activities or sports.  If children will use this facility 
in any capacity, clean surfaces to the EPA dust-lead standard for young children of 40µg/ft² on 
floors and clean to the USACHPPM decontamination level of 200µg/ft² for dust-lead on all other 
surfaces.  A potential occupational exposure to lead has been identified for workers involved in 
renovation and abatement activities in the IFR area.  These workers are required to be in 
compliance with the OSHA lead in construction standard 29 CFR 1926.62.  There is a potential 
for personnel taking lead contamination out of the workplace into their vehicles and homes.  
Wear disposable gloves and disposable coveralls as extra protection when working in areas of 
the IFR identified as having elevated levels of lead. 
 
2. Mold.  A RAC has not been assigned to the mold but we recommend this situation be 
addressed immediately.  The mold will have to be abated.  Comprehensive guidelines are 
provided in Appendix G:  USACHPPM Technical Guide 277 Army Facilities Management 
Information Document on Mold Remediation Issues, February 2002.  The HVAC system should 
be evaluated by an engineer to ensure effective operation. 
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Subject:  Proposed Recommendations for Surface Lead in Armories 
 
1.  In armories that do not contain childcare facilities, the NGB Region North Industrial 
Hygiene Office recommends cleaning the areas in which sample results are greater than 
200 µg/ft2.  This guidance is based on professional judgment, risk assessments, 
adaptation of OSHA guidance, and feasibility of cleaning to a certain level. 
 
 a.  EPA standards (40 CFR 745.227(e)(8)(viii))are not directly applicable because 
they are developed for floors (40 µg/ft²), windowsills (250 µg/ft²) and window troughs 
(400 µg/ft²) in residential and childcare facilities.  Most of the wipe samples in armories 
were collected in undisturbed areas and therefore, results are worst case scenarios and do 
not correlate to these standards. 
 
 b.  OSHA has no specific requirement for work area surfaces.  The lead standard 
(29 CFR 1910.1025(h)) states that all surfaces shall be maintained as free as practicable 
of accumulations of lead.  In workplaces where lead is generated, surface levels may be 
much higher, but personnel exposures can be controlled by limiting airborne lead levels 
and following good cleanup and hygienic practices.   
 
 c.  OSHA used to cite a level of 200 µg/ft2 in their Technical Manual and 29 CFR 
1926.62 as guidance to its own inspectors for evaluating the cleanliness of lunchroom and 
locker room surfaces that are supposed to be kept as clean as possible.   
 
 d.  In a report titled Derivation of Wipe Surface Screening Levels for 
Environmental Chemicals, USACHPPM has determined that 200 µg/ft2 is a safe surface 
contamination level.  They have also applied these standards as the decontamination 
levels for surfaces in administrative offices. 
 
 e.  It should be noted that levels above these recommendations do not necessarily 
mean there is a significant hazard to workers who are following good cleaning and 
hygienic practices since there is no correlation between wipe and air samples.  Rather, we 
recommend these levels as a precautionary measure. 
 
2.  The NGB Occupational Health Branch is developing guidance for armories that are 
used as childcare facilities.  All states will receive this guidance when it is completed.   
 
3.  Ambient air samples collected in the armory were well below OSHA’s permissible 
exposure limit for lead (29 CFR 1910.1025(c)) of 0.05 mg/m3 averaged over an 8-hour 
day.  Therefore, based on these conditions there is currently no overexposure to personnel 
from lead in this building. 
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EDGEWOOD ARMORY 
Photo Number Photo Location 

 

1021 

 

Drill Floor (near main entrance) 

 

1022 

 

Drill Floor (middle of floor) 

 

1023 

 

Drill Floor (near exit to rear of armory) 

 

1024 

 

Drill Floor (table top on right side of drill room) 

 

1025 

 

Drill Floor (table on left side of drill room) 

 

1028 

 

Former IFR baffle area 

 

1029 

 

Former IFR middle of floor 

 

1030 

 

Former IFR floor (rear) 

 

1031 

 

Former IFR rear storage room floor 

 

1032 

 

Former IFR acoustical wall panel 

 

1033 

 

Former IFR perforated metal soundproofing panel 

 

0747 

 

Window Sill Second Floor 

 

0748 

 

Air Supply Hallway Second Floor 

 

0749 

 

Hallway Floor Second Floor next to Entrance 
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APPENDIX E 
 

REGULATIONS AND STANDARDS 
 
 

1. Title 29, Code of Federal Regulations (CFR), Part 1910, Occupational Safety and Health 
Administration, current ed.  http://www.osha.gov/comp-links.html. 
 
2. Department of Defense Instruction (DODI) 6055.1, Department of Defense Occupational 
Safety and Health (OSH) Program, August 19, 1998.  
http://www.dtic.mil/whs/directives/corres/pdf/i60551_081998/i60551p.pdf. 
 
3. AR 40-5, Medical Service, Preventive Medicine, 15 October 1990.  
http://www.usapa.army.mil/pdffiles/r40 5.pdf. 
 
4. AR 385-10, The Army Safety Program, 29 February 2000.  
http://www.usapa.army.mil/pdffiles/r385_10.pdf. 
 
5. DA PAM 40-503, Medical Services, Industrial Hygiene Program, 30 October 2000.  
http://www.usapa.army.mil/pdffiles/p40 503.pdf. 
 
6. Threshold Limit Values (TLVs) and Biological Exposure Indices (BEIs), American 
Conference of Governmental Industrial Hygienists (ACGIH), current ed. 
 
7. American Society of Heating, Refrigerating and Air-Conditioning Engineers, Inc. 
(ASHRAE) 62-2002, Ventilation for Acceptable Indoor Air Quality. 
 
8. RP-1-1993, Office Lighting, ANSI/ESNA. 
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ARMY FACILITIES MANAGEMENT INFORMATION DOCUMENT 
ON MOLD REMEDIATION ISSUES 

 
 

Moisture Control:  The Army Way to Mold Prevention! 
 
 
INTRODUCTION 
 
Concern about indoor exposure to mold has been increasing as the public becomes more 
aware that exposure to mold can cause a variety of health effects and symptoms, including 
allergic reactions. 
 
This document provides the best and most current guidance for remediation of clean water 
damage (<48 hours) and mold contamination (>48 hours) into one resourceful Army guide.  
This guide has been designed to provide information to facilities management individuals 
who have little or no experience with mold remediation.  It will assist them in making a 
reasonable judgment as to whether the situation can be handled in-house.  It will help those 
in charge of maintenance to develop or evaluate an in-house remediation plan or evaluate a 
remediation plan submitted by an outside contractor.  If an outside contractor is employed, 
they must have experience cleaning up mold.  Check their references, and have them follow 
the recommendations presented in this document, EPA guidelines, and/or guidelines of the 
American Conference of Governmental Industrial Hygienists (ACGIH).  A multi-disciplinary 
team approach to mold concerns is best.  A health and safety professional, such as an 
industrial hygienist, should be consulted prior to any remediation activities to assist in the 
project.   

Molds produce tiny spores to reproduce.  Mold spores float through the indoor and outdoor 
air continually.  When mold spores land on a damp spot, they may begin growing and 
digesting whatever they are growing on in order to survive.  There are molds that can grow 
on wood, paper, carpet, and foods.  When excessive moisture or water accumulates indoors, 
mold growth will often occur, particularly if the moisture problem remains undiscovered or 
uncorrected.  There is no practical way to eliminate all molds and mold spores in the indoor 
environment; the way to control indoor mold growth is to control moisture.(1) 

In all situations, the underlying cause of water accumulation must be rectified or mold 
growth will recur.  Any initial water infiltration should be stopped and clean up began 
immediately.  An immediate response (within 24 to 48 hours) and thorough clean up, drying, 
and/or removal of water damaged materials will prevent or limit mold growth.  (Refer to 
Appendix A for detailed guidance on clean water damage response).  If the source of water is 
elevated humidity, actions to maintain the relative humidity levels below 60% to inhibit mold 
growth should be taken (2).  Emphasis should be on ensuring proper repairs of the building 
infrastructure, so that water damage and moisture buildup does not recur.  
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MOLD PREVENTION TIPS:   

[Adapted from EPA, reference 1] 

• Fix leaky plumbing and leaks in the building envelope as soon as possible.  
• Watch for condensation and wet spots.  Fix source(s) of moisture problem(s) as soon 

as possible.  
• Prevent moisture due to condensation by increasing surface temperature or reducing 

the moisture level in air (humidity).  To increase surface temperature, insulate or 
increase air circulation.  To reduce the moisture level in air, repair leaks, increase 
ventilation (if outside air is cold and dry), or dehumidify (if outdoor air is warm and 
humid).  

• Keep heating, ventilating, and air-conditioning (HVAC) drip pans clean, flowing 
properly, and unobstructed.  

• Vent moisture-generating appliances, such as dryers, to the outside.  
• Maintain low indoor humidity, below 60% relative humidity (RH), ideally 30-50%, if 

possible.  
• Perform regular building/HVAC inspections and maintenance as scheduled.  
• Clean and dry wet or damp spots within 48 hours.  
• Don’t let foundations stay wet.  Provide adequate drainage and slope the ground away 

from the foundation.  

 

REMEDIATION PLANNING 

! Plan to dry wet, non-moldy materials within 48 hours to prevent mold growth 
(Appendix A)  

! Select cleanup methods for moldy items (Appendix B)  
! Select Personal Protection Equipment (PPE)- protect remediators (Appendix B)  
! Select containment equipment - protect building occupants (Appendix B)  
! Select remediation personnel who have the experience and training needed to 

implement the remediation plan and use PPE and containment as appropriate  

 
REMEDIATE MOISTURE AND MOLD PROBLEMS 

! Fix moisture problem, implement repair plan and/or maintenance plan  
! Dry wet, non-moldy materials within 48 hours to prevent mold growth (Appendix A)  
! Clean and dry moldy materials (Appendix B)  
! Discard moldy porous items that can't be cleaned (Appendix B)  
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REMEDIATION PROCEDURES 

Four levels of abatement are described below.  The size of the area impacted by mold 
contamination primarily determines the type of remediation.  The sizing levels below are 
based on professional judgment and practicality; currently there is not adequate data to relate 
the extent of contamination to frequency or severity of health effects.  The goal of 
remediation is to remove or clean contaminated materials in a way that prevents the emission 
of mold and preventing dust contaminated with mold from leaving a work area and entering 
an occupied or non-abatement area, while protecting the health of workers performing the 
abatement.  The listed remediation methods were designed to achieve this goal, however, due 
to the general nature of these methods it is the responsibility of the people conducting 
remediation to ensure the methods enacted are adequate. (3)  

Non-porous (e.g., metals, glass, and hard plastics) and semi-porous (e.g., wood, and 
concrete) materials that are structurally sound and are visibly moldy can be cleaned and 
reused.  Cleaning should be done using a detergent solution.  Porous materials such as ceiling 
tiles and insulation, and wallboards with more than a small area of contamination should be 
removed and discarded.  Porous materials (e.g., wallboard, and fabrics) that can be cleaned, 
can be reused, but should be discarded if possible.  All materials to be reused should be dry 
and visibly free from mold.  Routine inspections should be conducted to confirm the 
effectiveness of remediation work. (1 and 3)  

The use of bleach or other biocides is questionable in most cases (8).  The effectiveness of 
bleach in reducing living mold is dependent on concentration, residual chlorine levels, and 
contact time on the surface (8).  All of these factors are difficult to control during 
remediation.  Removal of all mold growth can generally be accomplished by physical 
removal of materials supporting active growth and thorough cleaning of non-porous 
materials (4).  Therefore, application of a biocide serves no purpose that could not be 
accomplished with a detergent or cleaning agent (4).   

The use of gaseous ozone or chlorine dioxide for remedial purposes is not recommended. 
Both compounds are highly toxic and contamination of occupied space may pose a health 
threat.  Furthermore, the effectiveness of these treatments is unproven.  For additional 
information on the use of biocides for remedial purposes, refer to the American Conference 
of Governmental Industrial Hygienists' document, "Bioaerosols: Assessment and Control."(4) 

 

FOUR REMEDIATION LEVELS  

[Adapted from NYCDOH Guidelines on Assessment and Remediation of Fungi in Indoor Environments 
(3) and EPA (1)] 

Level I:  Small Isolated Areas – Total surface area affected less than 10 square 
feet - e.g., ceiling tiles, small areas on walls.  Refer to Appendix B for detailed 
guidance. 
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Regular building maintenance staff can conduct this level of remediation.  Such 
persons should receive training on proper clean up methods, personal protection, 
and potential health hazards.  This training can be performed as part of a program 
to comply with the requirements of the OSHA Hazard Communication Standard 
(29 CFR 1910.1200). 

See Appendix C for PPE guidance.  Respiratory protection (e.g., N95 disposable 
respirator), used in accordance with the OSHA respiratory protection standard (29 
CFR 1910.134), is recommended(7).  Gloves and goggles should be worn.  All 
individuals must be trained, have medical clearance, and must be fit-tested by a 
trained professional before wearing a respirator. 

The work area should be unoccupied.  Vacating people from spaces adjacent to 
the work area is not necessary but is recommended in the presence of infants (less 
than 12 months old), persons recovering from recent surgery, immune suppressed 
people, or people with chronic inflammatory lung diseases (e.g., asthma, 
hypersensitivity pneumonitis, and severe allergies). 

Containment of the work area is not necessary.  Dust suppression methods, such 
as misting (not soaking) surfaces prior to remediation, are recommended. 

Contaminated materials that cannot be cleaned should be sealed and double-
bagged in 6-mil plastic bags and removed.  Since there are no special disposal 
requirements for moldy materials, they can be discarded as ordinary construction 
waste. 

The work area and areas used by remediation workers for egress should be 
cleaned with a damp cloth and/or mop and a detergent solution. 

All areas should be left dry and visibly free from contamination and debris.  

 

Level II: Medium – Total Surface Area affected between 10 and 100 square feet - 
e.g., several wallboard panels. (See Appendix B for detailed guidance).  
 

The following procedures at a minimum are recommended: 

Refer to Appendix C for proper PPE selection.  Limited or Full protection may be 
required depending on the situation. 

Refer to Appendix D for Containment procedures. 

The work area and areas directly adjacent should be covered with a single layer of 
6 mil fire-retardant polyethylene sheet(s) and taped before remediation, to contain 
dust/debris. 
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Seal ventilation ducts/grills in the work area and areas directly adjacent with 6 mil 
polyethylene sheeting.  Use an exhaust fan with a High Efficiency Particulate Air 
(HEPA) filter to generate negative pressurization. 

The work area and areas directly adjacent should be unoccupied.  Further vacating 
of people from spaces near the work area is recommended in the presence of 
infants (less than 12 months old), persons having undergone recent surgery, 
immune suppressed people, or people with chronic inflammatory lung diseases 
(e.g., asthma, hypersensitivity pneumonitis, and severe allergies). 

Dust suppression methods, such as misting (not soaking) surfaces prior to 
remediation, are recommended. 

Contaminated materials that cannot be cleaned should be sealed and double-
bagged in 6-mil plastic bags and removed.  Since there are no special disposal 
requirements for moldy materials, they can be discarded as ordinary construction 
waste. 

The work area and surrounding areas should be HEPA vacuumed (a vacuum 
equipped with a High-Efficiency Particulate Air filter) and cleaned with a damp 
cloth and/or mop and a detergent solution. 

All areas should be left dry and visibly free from contamination and debris.  

 
If abatement procedures are expected to generate a lot of dust (e.g., abrasive cleaning 
of contaminated surfaces, demolition of plaster walls) or the visible concentration of 
the mold is heavy (blanket coverage as opposed to patchy), then it is recommended 
that the remediation procedures for Level III be followed.  
 
 
Level III:  Large Area – Total Surface Area affected greater than 100 square 
feet or potential for increased occupant or remediator exposure during 
remediation is estimated to be significant.  (See Appendix B for detailed guidance).  
 

The following procedures are recommended: 

Refer to Appendices C & D for PPE and Containment guidance. 

Completely isolate the work area from occupied spaces using double layers of 
polyethylene plastic sheeting sealed with duct tape (including ventilation 
ducts/grills, fixtures, and any other openings). 

Utilize an exhaust fan with a HEPA filter to generate negative pressurization.  
Provide airlocks and a decontamination room. 
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The work area and areas directly adjacent should be unoccupied.  Further 
vacating of people from spaces near the work area is recommended in the 
presence of infants (less than 12 months old), persons having undergone 
recent surgery, immune suppressed people, or people with chronic 
inflammatory lung diseases (e.g., asthma, hypersensitivity pneumonitis, and 
severe allergies). 

Contaminated materials that cannot be cleaned should be sealed and double-
bagged in 6-mil plastic bags and removed.  Since there are no special disposal 
requirements for moldy materials, they can be discarded as ordinary 
construction waste.  The outside of the bags should be cleaned with a damp 
cloth and a detergent solution or HEPA vacuumed in the decontamination 
chamber prior to their transport to uncontaminated areas of the building.  

The contained area and decontamination room should be HEPA vacuumed 
and cleaned with a damp cloth and/or mop with a detergent solution and be 
visibly clean prior to the removal of isolation barriers. 

Pre- and post-remediation sampling may also be useful in determining whether 
remediation efforts have been effective.  After remediation, the types and 
concentrations of mold in the indoor air samples should be similar to what is found in 
the local outdoor air(4).  Since no Federal limits have been set for mold or mold 
spores, sampling cannot be used to check a building's compliance with Federal mold 
standards.  

If any remediation sampling is deemed necessary contact your local industrial 
hygiene office or contact safety and health professionals with specific experience in 
designing mold sampling protocols, sampling methods, and interpretation of results.  
Sample analysis should follow analytical methods recommended by the American 
Industrial Hygiene Association (AIHA) or the American Conference of 
Governmental Industrial Hygienists (ACGIH).  The laboratory conducting the 
analyses should participate in the AIHA Environmental Microbiology Proficiency 
Analytical Testing (EMPAT) program.    

 
 

 
Level IV: Remediation of HVAC Systems (See Appendix B for detailed guidance.  
For a small area (<10 ft2) follow Level I guidance for PPE and containment and for a 
areas  (>10 ft2) follow Medium (Level II) or when greater than 100 ft2 follow Large 
(Level III) guidance for PPE and containment as discussed in Appendices B, C, and 
D)  
 

A Small Isolated Area of Contamination (total surface area affected <10 square 
feet) in the HVAC System   

The HVAC system should be shut down prior to any remedial activities. 
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Regular building maintenance staff can conduct this level of remediation.  Such 
persons should receive training on proper clean up methods, personal protection, 
and potential health hazards.  This training can be performed as part of a program 
to comply with the requirements of the OSHA Hazard Communication Standard 
(29 CFR 1910.1200). 

See Appendix C for PPE guidance.  Respiratory protection (e.g., N95 disposable 
respirator), used in accordance with the OSHA respiratory protection standard (29 
CFR 1910.134), is recommended (7).  Gloves and goggles should be worn.  All 
individuals must be trained, have medical clearance, and must be fit-tested by a 
trained professional. 

The work area should be unoccupied.  Vacating people from spaces adjacent to 
the work area is not necessary but is recommended in the presence of infants (less 
than 12 months old), persons recovering from recent surgery, immune suppressed 
people, or people with chronic inflammatory lung diseases (e.g., asthma, 
hypersensitivity pneumonitis, and severe allergies). 

Containment of the work area is not necessary.  Dust suppression methods, such 
as misting (not soaking) surfaces prior to remediation, are recommended. 

Growth supporting materials that are contaminated, such as the insulation of 
interior lined ducts and filters, should be removed.  Other contaminated materials 
that cannot be cleaned should be sealed and double-bagged in 6-mil plastic bags 
and removed.  Since there are no special disposal requirements for moldy 
materials, they can be discarded as ordinary construction waste. 

The work area and areas immediately surrounding the work area should be HEPA 
vacuumed and cleaned with a damp cloth and/or mop and a detergent solution. 

All areas should be left dry and visibly free from contamination and debris.  

Areas of Contamination (Total surface area affected >10 square feet) in the 
HVAC System  
 

The following procedures are recommended: 

The HVAC system should be shut down prior to any remedial activities. 

Refer to Appendices C & D for PPE and Containment guidance. 

Completely isolate the work area from other areas.  Isolate the HVAC system 
using double layers of polyethylene plastic sheeting sealed with duct tape 
(including ventilation ducts/grills, fixtures, and any other openings). 
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Utilize an exhaust fan with a HEPA filter to generate negative pressurization.  
Provide airlocks and a decontamination room. 

Growth supporting materials that are contaminated, such as the insulation of 
interior lined ducts and filters, should be removed.  Other contaminated 
materials that cannot be cleaned should be sealed and removed in double-
bagged 6-mil plastic.  When a decontamination room is present, the outside of 
the bags should be cleaned with a damp cloth and a detergent solution or 
HEPA vacuumed prior to their transport to uncontaminated areas of the 
building.  Since there are no special disposal requirements for moldy 
materials, they can be discarded as ordinary construction waste. 

The contained area and decontamination room should be HEPA vacuumed 
and cleaned with a damp cloth and/or mop and a detergent solution prior to 
the removal of isolation barriers. 

All areas should be left dry and visibly free from contamination and 
 debris. 

Pre- and post-remediation sampling may also be useful in determining whether  
remediation efforts have been effective. After remediation, the types and 
concentrations of mold in the indoor air samples should be similar to what is found in 
the local outdoor air (4).  Since no Federal limits have been set for mold or mold 
spores, sampling cannot be used to check a building's compliance with Federal mold 
standards.   

If remediation sampling is necessary contact your local industrial hygiene office or 
contact safety and health professionals with specific experience in designing mold 
sampling protocols, sampling methods, and interpretation of results.  Sample analysis 
should follow analytical methods recommended by the American Industrial Hygiene 
Association (AIHA) or the American Conference of Governmental Industrial 
Hygienists (ACGIH).   

 
HAZARD COMMUNICATION  
 
When mold growth requiring Level III or IV (large-scale) remediation is found, the building 
owner, management, and/or employer should notify occupants in the affected area(s) of its 
presence.  Notification should include a description of the remedial measures to be taken and 
a timetable for completion.  Well-planned group meetings held before and after remediation 
with full disclosure of plans and results can be an effective communication mechanism.  
Individuals seeking medical attention should be provided with a copy of all inspection results 
and interpretation to give to their medical practitioners (1 and 3). 
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CONCLUSION  
 
In summary, the prompt remediation of contaminated material and infrastructure repair must 
be the primary response to mold contamination in buildings.  The simplest and most 
expedient remediation that properly and safely removes mold growth from buildings should 
be used.  Widespread contamination poses much larger problems that must be addressed on a 
case-by-case basis in consultation with a health and safety specialist. Effective 
communication with building occupants is an essential component of all remedial efforts.  
Individuals with persistent health problems should go to the local occupational health clinic 
or see their physicians for a referral to practitioners who are trained in 
occupational/environmental medicine or related specialties and are knowledgeable about 
these types of exposures.  
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APPENDIX A 

 [Source:  EPA 402-K-01-001:  Mold Remediation in Schools and Commercial Buildings, 
March 2001] 

Water Damage Cleanup and Mold Prevention  

Appendix A presents strategies to respond to water damage within 24-48 hours.  These 
guidelines are designed to help avoid the need for remediation of mold growth by taking 
quick action before growth starts.  If mold growth is found on the materials listed in 
Appendix A, refer to Appendix B for guidance on remediation.  Depending on the size of the 
area involved and resources available, professional assistance may be needed to dry an area 
quickly and thoroughly.  

   

 Water Damage - Cleanup and Mold Prevention 
Guidelines for Response to Clean Water Damage within 24-48 Hours to Prevent 
Mold Growth£ 

Water-Damaged 
Material† Actions 

Books and papers • For non-valuable items, discard books and papers.  
• Photocopy valuable/important items, discard 

originals.  
• Freeze (in frost-free freezer or meat locker) or 

freeze-dry.  

Carpet and backing - 
dry within 24-48 hours§ 

• Remove water with water extraction vacuum.  
• Reduce ambient humidity levels with 

dehumidifier.  
• Accelerate drying process with fans.  

Ceiling tiles • Discard and replace.  

Cellulose insulation • Discard and replace.  

Concrete or cinder 
block surfaces 

• Remove water with water extraction vacuum.  
• Accelerate drying process with dehumidifiers, 

fans, and/or heaters.  

Fiberglass insulation • Discard and replace.  
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Hard surface, porous 
flooring§ (Linoleum, 
ceramic tile, vinyl) 

• Vacuum or damp wipe with water and mild 
detergent and allow to dry; scrub if necessary.  

• Check to make sure under flooring is dry; dry 
under flooring if necessary.  

Non-porous, hard 
surfaces 
(Plastics, metals) 

• Vacuum or damp wipe with water and mild 
detergent and allow to dry; scrub if necessary.  

Upholstered furniture • Remove water with water extraction vacuum.  
• Accelerate drying process with dehumidifiers, 

fans, and/or heaters.  
• May be difficult to completely dry within 48 

hours. If the piece is valuable, you may wish to 
consult a restoration/water damage professional 
who specializes in furniture.  

Wallboard 
(Drywall and gypsum 
board) 

• May be dried in place if there is no obvious 
swelling and the seams are intact. If not, remove, 
discard, and replace.  

• Ventilate the wall cavity, if possible.  

Window drapes • Follow laundering or cleaning instructions 
recommended by the manufacturer.  

Wood surfaces • Remove moisture immediately and use 
dehumidifiers, gentle heat, and fans for drying. 
(Use caution when applying heat to hardwood 
floors.)  

• Treated or finished wood surfaces may be cleaned 
with mild detergent and clean water and allowed 
to dry.  

• Wet paneling should be pried away from wall for 
drying 
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£  If mold growth has occurred or materials have been wet for more than 48 hours, consult Appendix 
B.  Even if materials are dried within 48 hours, mold growth may have occurred.  Professionals may 
test items if there is doubt.  Note that mold growth will not always occur after 48 hours; this is only a 
guideline.  
These guidelines are for damage caused by clean water.  If you know or suspect that the water source 
is contaminated with sewage, or chemical or biological pollutants, then OSHA may have requirements 
for Personal Protective Equipment and containment.  An experienced professional should be consulted 
if you and/or your remediators do not have expertise remediating in contaminated water situations.  Do 
not use fans before determining that the water is clean or sanitary.  
 
† If a particular item(s) has high monetary or sentimental value, you may wish to consult a 
restoration/water damage specialist.  
 
§ The subfloor under the carpet or other flooring material must also be cleaned and dried.  See the 
appropriate section of this table for recommended actions depending on the composition of the 
subfloor. 
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APPENDIX B 

[Adapted from EPA 402-K-01-001, March 2001] 

Mold Remediation Guidelines  

Appendix B presents remediation guidelines for building materials that have or are likely to 
have mold growth.  The guidelines in Appendix B are designed to protect the health of 
occupants and cleanup personnel during remediation.  These guidelines are based on the area 
and type of material affected by water damage and/or mold growth.  Please note that these 
are guidelines; some professionals may prefer other cleaning methods.   
If you are considering cleaning your ducts as part of your remediation plan, you should 
consult EPA's publication entitled, Should You Have the Air Ducts In Your Home Cleaned? 
(5)  Although this EPA document has a residential focus, the same concept applies to other 
building types.  If possible, remediation activities should be scheduled during off-hours when 
building occupants are less likely to be affected.  

Although the level of personal protection suggested in these guidelines is based on the total 
surface area contaminated and the potential for remediator and/or occupant exposure, 
professional judgment should always play a part in remediation decisions.  These 
remediation guidelines are based on the size of the affected area to make it easier for 
remediators to select appropriate techniques, not on the basis of health effects or research 
showing there is a specific method appropriate at a certain number of square feet.  The 
guidelines have been designed to help construct a remediation plan.  The remediation 
manager will then use professional judgment and experience to adapt the guidelines to 
particular situations.  When in doubt, caution is advised.  Consult an experienced mold 
remediator for more information. 

Guidelines for Remediating Building Materials  
with Mold Growth Caused by Clean Water*  

Material or Furnishing Affected  Cleanup 
Methods† Personal Protective Equipment Containment 

SMALL - Total Surface Area Affected Less Than 10 square feet (ft2) 
Books and papers   3 
Carpet and backing  1, 3  

Concrete or cinder block  1, 3  
Hard surface, porous flooring 
(linoleum, ceramic tile, vinyl)  1, 2, 3 

Non-porous, hard surfaces 
(plastics, metals)  1, 2, 3  

Upholstered furniture & drapes  1, 3  

Wallboard (drywall and gypsum 
board)  3  

Wood surfaces  1, 2, 3 

Minimum  

N-95 respirator, gloves, and goggles 
None required  
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MEDIUM - Total Surface Area Affected Between 10 and 100 ft2 

Books and papers   3 
Carpet and backing  1,3,4 

Concrete or cinder block 1,3 
Hard surface, porous flooring 
(linoleum, ceramic tile, vinyl)  1,2,3 

Non-porous, hard surfaces 
(plastics, metals)  1,2,3 

Upholstered furniture & drapes  1,3,4 
Wallboard (drywall and gypsum 

board)  3,4 

Wood surfaces  1,2,3 

Limited or Full  

Use professional judgment, consider 
potential for remediator exposure and size 

of contaminated area 

  

Limited  

Use professional judgment, consider 
potential for remediator/occupant 

exposure and size of contaminated area 

  

LARGE - Total Surface Area Affected Greater Than 100 ft2 or Potential for  
Increased Occupant or Remediator Exposure During Remediation  Estimated to be Significant 

Books and papers   3 
Carpet and backing  1,3,4 

Concrete or cinder block 1,3 
Hard surface, porous flooring 
(linoleum, ceramic tile, vinyl)  1,2,3,4 

Non-porous, hard surfaces 
(plastics, metals)  1,2,3 

Upholstered furniture & drapes  1,2,4 
Wallboard (drywall and gypsum 

board)  3,4 

Wood surfaces  1,2,3,4 

Full  

Use professional judgment, consider 
potential for remediator/occupant exposure 

and size of contaminated area 

  

Full  

Use professional judgment, consider 
potential for remediator exposure and 

size of contaminated area 

  

 
 
*Use professional judgment to determine prudent levels of Personal Protective Equipment and 
containment for each situation, particularly as the remediation site size increases and the potential for 
exposure and health effects rises.  Assess the need for increased Personal Protective Equipment, if, 
during the remediation, more extensive contamination is encountered than was expected.  Consult 
Appendix A if materials have been wet for less than 48 hours, and mold growth is not apparent.  These 
guidelines are for damage caused by clean water.  If you know or suspect that the water source is 
contaminated with sewage, or chemical or biological pollutants, then the Occupational Safety and 
Health Administration (OSHA) requires PPE and containment.  An experienced professional should be 
consulted if you and/or your remediators do not have expertise in remediating contaminated water 
situations.  

†Select method most appropriate to situation.  Since molds gradually destroy the things they grow on, if 
mold growth is not addressed promptly, some items may be damaged such that cleaning will not restore 
their original appearance.  If mold growth is heavy and items are valuable or important, you may wish 
to consult a restoration/water damage/remediation expert.  Please note that these are guidelines; other 
cleaning methods may be preferred by some professionals. 
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Cleanup Methods 

• Method 1:  Wet vacuum (in the case of porous materials, some mold spores/fragments will 
remain in the material but will not grow if the material is completely dried).  Steam cleaning 
may be an alternative for carpets and some upholstered furniture.  

• Method 2:  Damp-wipe surfaces with plain water or with water and detergent solution (except 
wood —use wood floor cleaner); scrub as needed.  

• Method 3:  High-efficiency particulate air (HEPA) vacuum after the material has been 
thoroughly dried.  Dispose of the contents of the HEPA vacuum in well-sealed plastic bags.  

• Method 4:  Discard -  Remove water-damaged materials and seal in plastic bags while inside 
of containment, if present.  Dispose of as normal waste.  HEPA vacuum area after it is dried.  

Personal Protective Equipment (PPE) 

• Minimum:  Gloves, N-95 respirator, goggles/eye protection  
• Limited:  Gloves, N-95 respirator or half-face respirator with HEPA filter, disposable overalls, 

goggles/eye protection  
• Full:  Gloves, disposable full body clothing, head gear, foot coverings, full-face respirator with 

HEPA filter  

Containment 

• Limited:  Use polyethylene-sheeting ceiling to floor around affected area with a slit entry and 
covering flap; maintain area under negative pressure with HEPA filtered fan unit. Block 
supply and return air vents within containment area.  

• Full:  Use two layers of fire-retardant polyethylene sheeting with one airlock chamber. 
Maintain area under negative pressure with HEPA filtered fan exhausted outside of building. 
Block supply and return air vents within containment area.  

Table developed from literature and remediation documents including Bioaerosols: Assessment and 
Control (American Conference of Governmental Industrial Hygienists, 1999) (4) and IICRC S500, 
Standard and Reference Guide for Professional Water Damage Restoration, (Institute of Inspection, 
Cleaning and Restoration, 1999) (6) 
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APPENDIX C 

[Adapted Source:  EPA 402-K-01-001:  Mold Remediation in Schools and Commercial 
Buildings, March 2001] 

PERSONAL PROTECTIVE EQUIPMENT 

Skin and Eye Protection 

Gloves are required to protect the skin from contact with mold allergens (and in some cases 
mold toxins) and from potentially irritating cleaning solutions.  Long gloves that extend to 
the middle of the forearm are recommended.  The glove material should be selected based 
on the type of materials being handled.  If you are using a strong cleaning solution, you 
should select gloves made from natural rubber, neoprene, nitrile, polyurethane, or polyvinyl 
chloride (PVC).  If you are using a mild detergent or plain water, ordinary household rubber 
gloves may be used.  To protect your eyes, use properly fitted goggles or a full-face 
respirator with HEPA filter.  Goggles must be designed to prevent the entry of dust and 
small particles.  Safety glasses or goggles with open vent holes are not acceptable.   

Respiratory Protection 

Respirators protect cleanup workers from inhaling airborne mold, mold spores, and dust.  
Respiratory protection used in accordance with the OSHA respiratory protection standard (29 
CFR 1910.134), is recommended(7).  All individuals must be trained, have medical 
clearance, and must be fit-tested by a trained professional before wearing a respirator. 

• Minimum:  When cleaning up a small area affected by mold, you should use an N-95 
respirator.  This device covers the nose and mouth, will filter out 95% of the 
particulates that pass through the filter.  In situations where a full-face respirator is in 
use, additional eye protection is not required.  

• Limited:  Limited PPE includes use of a half-face or full-face air-purifying respirator 
(APR) equipped with a HEPA filter cartridge.  These respirators filter mold particles 
in the air.  Note that half-face APRs do not provide eye protection. In addition, the 
HEPA filters do not remove vapors or gases.  You should always use respirators 
approved by the National Institute for Occupational Safety and Health. 

• Full:  In situations in which high levels of airborne dust or mold spores are likely or 
when intense or long-term exposures are expected (e.g., the cleanup of large areas of 
contamination), a full-face, powered air-purifying respirator (PAPR) is 
recommended.  Full-face PAPRs use a blower to force air through a HEPA filter. 
The HEPA-filtered air is supplied to a mask that covers the entire face or a hood that 
covers the entire head.  The positive pressure within the mask or hood prevents 
unfiltered air from entering through penetrations or gaps.  Individuals must be trained 
to use their respirators before they begin remediation.   
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Disposable Protective Clothing  

Disposable clothing is recommended during a medium or large remediation project to 
prevent the transfer and spread of mold to clothing and to eliminate skin contact with 
mold.  

• Limited:  Disposable paper overalls can be used.  
• Full:  Mold-impervious disposable head and foot coverings, and a body suit made of a 

breathable material, such as TYVEK®, should be used.  All gaps, such as those 
around ankles and wrists, should be sealed (many remediators use duct tape to seal 
clothing).  
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APPENDIX D 

[Source:  EPA 402-K-01-001:  Mold Remediation in Schools and Commercial Buildings, 
March 2001] 

CONTAINMENT GUIDANCE 

Containment 

The purpose of containment during 
remediation activities is to limit release 
of mold into the air and surroundings, in 
order to minimize the exposure of 
remediators and building occupants to 
mold.  Mold and moldy debris should 
not be allowed to spread to areas in the 
building beyond the contaminated site.  

The two types of containment 
recommended in Appendix B are limited 
and full.  The larger the area of moldy 
material, the greater the possibility of 
human exposure and the greater the need 
for containment.  In general, the size of 
the area helps determine the level of 
containment.  However, a heavy growth 
of mold in a relatively small area could 
release more spores than a lighter growth 
of mold in a relatively large area.  
Choice of containment should be based 
on professional judgment.  The primary 
object of containment should be to 
prevent occupant and remediator 
exposure to mold.  

Containment Tips 
• Always maintain the 

containment area under 
negative pressure. 

• Exhaust fans to outdoors 
and ensure that adequate 
makeup air is provided.  

• If the containment is 
working, the 
polyethylene sheeting 
should billow inwards on 
all surfaces. If it flutters 
or billows outward, 
containment has been 
lost, and you should find 
and correct the problem 
before continuing your 
remediation activities.  

 

Limited Containment 

Limited containment is generally recommended for areas involving between 10 and 100 
square feet (ft2) of mold contamination.  The enclosure around the moldy area should consist 
of a single layer of 6-mil, fire-retardant polyethylene sheeting.  The containment should have 
a slit entry and covering flap on the outside of the containment area.  For small areas, the 
polyethylene sheeting can be affixed to floors and ceilings with duct tape. For larger areas, a 
steel or wooden stud frame can be erected and polyethylene sheeting attached to it.  All 
supply and air vents, doors, chases, and risers within the containment area must be sealed 
with polyethylene sheeting to minimize the migration of contaminants to other parts of the 
building.  Heavy mold growth on ceiling tiles may impact HVAC systems if the space above 
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the ceiling is used as a return air plenum.  In this case, containment should be installed from 
the floor to the ceiling deck, and the filters in the air-handling units serving the affected area 
may have to be replaced once remediation is finished. 

The containment area must be maintained under negative pressure relative to surrounding 
areas.  This will ensure that contaminated air does not flow into adjacent areas.  This can 
be done with a HEPA-filtered fan unit exhausted outside of the building.  For small, easily 
contained areas, an exhaust fan ducted to the outdoors can also be used.  The surfaces of 
all objects removed from the containment area should be remediated/cleaned prior to 
removal.  The remediation guidelines outlined in Appendix B can be implemented when 
the containment is completely sealed and is under negative pressure relative to the 
surrounding area. 

Full Containment 

Full containment is recommended for the cleanup of mold-contaminated surface areas greater 
than 100 ft2 or in any situation in which it appears likely that the occupant space would be 
further contaminated without full containment.  Double layers of polyethylene should be 
used to create a barrier between the moldy area and other parts of the building. A 
decontamination room or airlock should be constructed for entry into and exit from the 
remediation area.  The entryways to the airlock from the outside and from the airlock to the 
main containment area should consist of a slit entry with covering flaps on the outside 
surface of each slit entry.  The chamber should be large enough to hold a waste container and 
allow a person to put on and remove PPE.  All contaminated PPE, except respirators, should 
be placed in a sealed bag while in this chamber.  Respirators should be worn until 
remediators are outside the decontamination chamber.  PPE must be worn throughout the 
final stages of HEPA vacuuming and damp-wiping of the contained area.  PPE must also be 
worn during HEPA vacuum filter changes or cleanup of the HEPA vacuum. 
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Industrial Hygiene/Preventive Medicine Mold Assessment Guide 

 

Introduction 

The USACHPPM Industrial Hygiene Field Services Program receives requests from 
industrial hygiene (IH)/preventive medicine (PM) field personnel for information about mold 
investigations and clean-up procedures.  Like all organisms, molds have an absolute 
requirement for water.  The types of mold and their abundance in an area depend on the 
availability of nutrients (i.e., dirt), water and temperature.  Chronic water intrusion, lack of 
adequate ventilation and moisture control, and or isolated floods, such as a water pipe 
bursting, are typical conditions, which lead to mold growth in buildings. 
 
When mold growth is present, the removal and cleaning of contaminated materials must be 
handled with proper precautions, because disturbing this growth can result in bioaerosol 
release, i.e., sending millions of spores into the air.   
 
This mold assessment guide used in conjunction with the ARMY Facilities Management 
Information Document on Mold Remediation Issues (TG 277)1 will assist Industrial 
Hygienists and or Preventive Medicine personnel in conducting mold investigations.  Since a 
team approach is recommended, the collaboration between IH/PM personnel and facility 
management personnel is vital to correct moldy conditions and prevent future mold growth.  
Use the following procedures and refer to Appendix A:  Mold Investigation Decision Logic, 
for guidance on mold investigation, evaluation, and remediation for routine assessments. 
 
Air sampling for mold should never be part of a routine assessment.  Remediation 
strategies can generally be made on the basis of a visual inspection or confirmation with 
a bulk or surface sample.  In addition, air sampling methods for some mold are prone 
to false negative results and therefore cannot be used to definitively rule out 
contamination2. 

Safety Tips While Investigating and Evaluating Mold and Moisture Problems3 

• Be careful not to touch mold or moldy items with bare hands. 
• Do not allow mold or mold spores to get into your eyes. 
• Do not breathe in mold or mold spores. 
• Consult Appendices B, C, and D for Remediation, Personal Protective Equipment 

(PPE) to be used during remediation and Containment guidance. 
• Consider using PPE when disturbing mold during investigation.  Depending upon the 

situation, a half-face NIOSH-approved N-95 respirator, gloves, and goggles are 
recommended. 
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Communicate with building occupants at all stages of process, as appropriate1. 

When mold growth requiring Level III or IV (large-scale) remediation is found (See 
Appendix B), the building owner, management, and/or employer should notify occupants in 
the affected area(s) of its presence.  Notification should include a description of the remedial 
measures to be taken and a timetable for completion.  Well-planned group meetings held 
before and after remediation with full disclosure of plans and results can be an effective 
communication mechanism.  Individuals seeking medical attention should be provided with a 
copy of all inspection results and interpretation to give to their medical practitioners. 

Routine Investigation and Evaluation of moisture and mold problems3. 

� Determine the total surface area of visible mold affected (square feet). 
� Consider the possibility of hidden mold. 
� Clean up small mold problems and fix moisture problems before they become large 

problems. 
� Select remediation personnel or team based on the assessment. 
� Investigate areas associated with occupant complaints. 
� Identify source(s) or cause of water or moisture problem(s). 
� Note type of water-damaged materials (wallboard, carpet, etc.). 
� Check inside air ducts and air handling unit. 

Assessments Requiring Sampling 

Air sampling may be necessary if an individual(s) has been diagnosed with a disease that is 
or may be associated with mold exposure (e.g., aspergillosis) and the occupational health 
physician/medical practitioner desires to confirm the causative agent. 

Pre- and post-remediation air sampling may be necessary if there is evidence from a visual 
inspection or bulk sampling that the ventilation systems are contaminated.  The purpose of 
such sampling is to assess the extent of contamination throughout a building and to confirm 
adequate remediation.   

Air sampling may be necessary if the presence of mold is suspected (e.g., musty odors) but 
cannot be identified by a visual inspection or bulk sampling (e.g., mold growth behind walls).  
The purpose of this sampling is to determine the location and degree of contamination2. 

When air sampling is deemed necessary and is performed, outdoor air samples should be 
collected at the same time at the fresh air intake, which serves the suspected area.  Values 
obtained should be compared and the indoor and outdoor air samples should be similar in 
kinds and concentrations of mold to what is found locally in the outdoor air4.  If they are 
different, bioamplification is occurring and the problem needs corrected.  

Personnel conducting the sampling should be trained in proper air sampling methods for 
microbial contaminants.  For additional information on air sampling, refer to the American 
Conference of Governmental Industrial Hygienists', "Bioaerosols: Assessment and Control4."  

 3
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Sample analysis should follow analytical methods recommended by the American Industrial 
Hygiene Association (AIHA) or the American Conference of Governmental Industrial 
Hygienists (ACGIH).  The laboratory conducting the analyses should participate in the AIHA 
Environmental Microbiology Proficiency Analytical Testing (EMPAT) program.  For further 
mold assistance, contact USACHPPM, Industrial Hygiene Field Services Program, DSN 
584-3118 or (410) 436-3118. 
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APPENDIX A 

 

 

 

MOLD INVESTIGATION DECISION LOGIC

 5
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MOLD INVESTIGATION DECISION LOGIC NOTES: 

1.  Roughly approximate the total surface area of visible mold.  Categorization of the 
remediation levels are sometimes borderline, so when trying to decide the category to apply, 
consider the extent of visible growth, such as a heavy blanket of growth on the surface, to barely 
visible.  If heavy growth is apparent, consider moving up to the next level of protection. 

2.  Do not skip this step.  Address the source of water or moisture problem or the mold will 
simply reappear.  

3.  Always protect the health and safety of the building occupants and remediators. 

4.  Mold may be hiding on the backside of drywall, vinyl wallpaper, or paneling, the top of 
ceiling tiles, the underside of carpets and pads.  Check walls behind furniture, pipe chases and 
utility tunnels, porous thermal or acoustic liners inside ductwork, or check the rafters (due to roof 
leaks or insufficient insulation)3. 

5.   Utilize appendices B and C for remediation guidance.  Use your best judgment during 
investigations, if not disturbing the mold you may need minimal to no PPE.  Do not alarm 
building occupants unnecessarily, but protect yourself as necessary. 

6.  If the containment is working properly, the polyethylene sheeting will billow inwards on all 
surfaces.  If it flutters or billows outward, containment has not been achieved, and you should 
find and correct the problem before starting your remediation activities3.  Confirm negative 
pressure with smoke tubes. 

7.  Select remediation personnel who have the experience and training needed to implement the 
remediation plan. 

8.  You must completely fix or eliminate the water or moisture problem to solve the problem.   

9.  You should revisit the site(s) approximately two weeks after remediation, and it should show 
no signs of water damage or mold growth. 

10.  If you discover hidden mold, revise your plan by reassessing the size of moldy area. 

11.  If you believe that you have a hidden mold problem, you may want to consider hiring an 
experienced mold investigative professional.  
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APPENDIX B 
[Adapted from EPA 402-K-01-001, March 2001] 

Mold Remediation Guidelines  

Appendix B presents remediation guidelines for building materials that have or are 
likely to have mold growth.  The guidelines in Appendix B are designed to protect 
the health of occupants and cleanup personnel during remediation.  These 
guidelines are based on the area and type of material affected by water damage 
and/or mold growth.  Please note that these are guidelines; some professionals may 
prefer other cleaning methods.   
If you are considering cleaning your ducts as part of your remediation plan, you 
should consult EPA's publication entitled, Should You Have the Air Ducts In Your 
Home Cleaned? (5)  Although this EPA document has a residential focus, the same 
concept applies to other building types.  If possible, remediation activities should 
be scheduled during off-hours when building occupants are less likely to be 
affected.  

Although the level of personal protection suggested in these guidelines is based on 
the total surface area contaminated and the potential for remediator and/or 
occupant exposure, professional judgment should always play a part in remediation 
decisions.  These remediation guidelines are based on the size of the affected area 
to make it easier for remediators to select appropriate techniques, not on the basis 
of health effects or research showing there is a specific method appropriate at a 
certain number of square feet.  The guidelines have been designed to help construct 
a remediation plan.  The remediation manager will then use professional judgment 
and experience to adapt the guidelines to particular situations.  When in doubt, 
caution is advised.  Consult an experienced mold remediator for more information. 
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Guidelines for Remediating Building Materials  
with Mold Growth Caused by Clean Water*  

Material or Furnishing 
Affected  

Cleanup 
Methods† Personal Protective Equipment Containment 

SMALL - Total Surface Area Affected Less Than 10 square feet (ft2) 
Books and papers   3 
Carpet and backing  1, 3  

Concrete or cinder block  1, 3  
Hard surface, porous flooring 
(linoleum, ceramic tile, vinyl)  1, 2, 3 

Non-porous, hard surfaces 
(plastics, metals)  1, 2, 3  

Upholstered furniture & drapes  1, 3  

Wallboard (drywall and 
gypsum board)  3  

Wood surfaces  1, 2, 3 

Minimum  

N-95 respirator, gloves, and goggles 
None required  

MEDIUM - Total Surface Area Affected Between 10 and 100 ft2 
Books and papers   3 
Carpet and backing  1,3,4 

Concrete or cinder block 1,3 
Hard surface, porous flooring 
(linoleum, ceramic tile, vinyl)  1,2,3 

Non-porous, hard surfaces 
(plastics, metals)  1,2,3 

Upholstered furniture & drapes  1,3,4 
Wallboard (drywall and 

gypsum board)  3,4 

Wood surfaces  1,2,3 

Limited or Full  

Use professional judgment, consider 
potential for remediator exposure and size 

of contaminated area 

  

Limited  

Use professional judgment, consider 
potential for remediator/occupant 

exposure and size of contaminated area 

  

LARGE - Total Surface Area Affected Greater Than 100 ft2 or Potential for  
Increased Occupant or Remediator Exposure During Remediation  Estimated to be Significant 

Books and papers   3 
Carpet and backing  1,3,4 

Concrete or cinder block 1,3 
Hard surface, porous flooring 
(linoleum, ceramic tile, vinyl)  1,2,3,4 

Non-porous, hard surfaces 
(plastics, metals)  1,2,3 

Upholstered furniture & drapes  1,2,4 
Wallboard (drywall and 

gypsum board)  3,4 

Wood surfaces  1,2,3,4 

Full  

Use professional judgment, consider 
potential for remediator/occupant exposure 

and size of contaminated area 

  

Full  

Use professional judgment, consider 
potential for remediator exposure and size 

of contaminated area 
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*Use professional judgment to determine prudent levels of Personal Protective Equipment and 
containment for each situation, particularly as the remediation site size increases and the potential for 
exposure and health effects rises.  Assess the need for increased Personal Protective Equipment, if, 
during the remediation, more extensive contamination is encountered than was expected.  These 
guidelines are for damage caused by clean water.  If you know or suspect that the water source is 
contaminated with sewage, or chemical or biological pollutants, then the Occupational Safety and 
Health Administration (OSHA) requires PPE and containment.  An experienced professional should be 
consulted if you and/or your remediators do not have expertise in remediating contaminated water 
situations.  

†Select method most appropriate to situation.  Since molds gradually destroy the things they grow on, if 
mold growth is not addressed promptly, some items may be damaged such that cleaning will not restore 
their original appearance.  If mold growth is heavy and items are valuable or important, you may wish 
to consult a restoration/water damage/remediation expert.  Please note that these are guidelines; other 
cleaning methods may be preferred by some professionals. 

Cleanup Methods 

• Method 1:  Wet vacuum (in the case of porous materials, some mold spores/fragments will 
remain in the material but will not grow if the material is completely dried).  Steam cleaning 
may be an alternative for carpets and some upholstered furniture.  

• Method 2:  Damp-wipe surfaces with plain water or with water and detergent solution (except 
wood —use wood floor cleaner); scrub as needed.  

• Method 3:  High-efficiency particulate air (HEPA) vacuum after the material has been 
thoroughly dried.  Dispose of the contents of the HEPA vacuum in well-sealed plastic bags.  

• Method 4:  Discard -  Remove water-damaged materials and seal in plastic bags while inside 
of containment, if present.  Dispose of as normal waste.  HEPA vacuum area after it is dried.  

Personal Protective Equipment (PPE) 

• Minimum:  Gloves, N-95 respirator, goggles/eye protection  
• Limited:  Gloves, N-95 respirator or half-face respirator with HEPA filter, disposable overalls, 

goggles/eye protection  
• Full:  Gloves, disposable full body clothing, head gear, foot coverings, full-face respirator with 

HEPA filter  

Containment 

• Limited:  Use polyethylene-sheeting ceiling to floor around affected area with a slit entry and 
covering flap; maintain area under negative pressure with HEPA filtered fan unit. Block 
supply and return air vents within containment area.  

• Full:  Use two layers of fire-retardant polyethylene sheeting with one airlock chamber. 
Maintain area under negative pressure with HEPA filtered fan exhausted outside of building. 
Block supply and return air vents within containment area.  

Table developed from literature and remediation documents including Bioaerosols: Assessment and 
Control (American Conference of Governmental Industrial Hygienists, 1999) (4) and IICRC S500, 
Standard and Reference Guide for Professional Water Damage Restoration, (Institute of Inspection, 
Cleaning and Restoration, 1999) (6) 
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APPENDIX C 

[Adapted Source:  EPA 402-K-01-001:  Mold Remediation in Schools and Commercial 
Buildings, March 2001] 

PERSONAL PROTECTIVE EQUIPMENT 

Skin and Eye Protection 

Gloves are required to protect the skin from contact with mold allergens (and in some 
cases mold toxins) and from potentially irritating cleaning solutions.  Long gloves that 
extend to the middle of the forearm are recommended.  The glove material should be 
selected based on the type of materials being handled.  If you are using a strong cleaning 
solution, you should select gloves made from natural rubber, neoprene, nitrile, 
polyurethane, or polyvinyl chloride (PVC).  If you are using a mild detergent or plain 
water, ordinary household rubber gloves may be used.  To protect your eyes, use properly 
fitted goggles or a full-face respirator with HEPA filter.  Goggles must be designed to 
prevent the entry of dust and small particles.  Safety glasses or goggles with open vent 
holes are not acceptable.   

Respiratory Protection 

Respirators protect cleanup workers from inhaling airborne mold, mold spores, and dust.  
Respiratory protection used in accordance with the OSHA respiratory protection standard (29 
CFR 1910.134), is recommended(7).  All individuals must be trained, have medical clearance, 
and must be fit-tested by a trained professional before wearing a respirator. 

• Minimum:  When cleaning up a small area affected by mold, you should use an N-95 
respirator.  This device covers the nose and mouth, will filter out 95% of the particulates 
that pass through the filter.  In situations where a full-face respirator is in use, additional 
eye protection is not required.  

• Limited:  Limited PPE includes use of a half-face or full-face air-purifying respirator 
(APR) equipped with a HEPA filter cartridge.  These respirators filter mold particles in 
the air.  Note that half-face APRs do not provide eye protection. In addition, the HEPA 
filters do not remove vapors or gases.  You should always use respirators approved by the 
National Institute for Occupational Safety and Health. 

• Full:  In situations in which high levels of airborne dust or mold spores are likely or when 
intense or long-term exposures are expected (e.g., the cleanup of large areas of 
contamination), a full-face, powered air-purifying respirator (PAPR) is recommended.  
Full-face PAPRs use a blower to force air through a HEPA filter. The HEPA-filtered air 
is supplied to a mask that covers the entire face or a hood that covers the entire head.  The 
positive pressure within the mask or hood prevents unfiltered air from entering through 
penetrations or gaps.  Individuals must be trained to use their respirators before they 
begin remediation.   
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Disposable Protective Clothing  

Disposable clothing is recommended during a medium or large remediation project to 
prevent the transfer and spread of mold to clothing and to eliminate skin contact with mold.  

• Limited:  Disposable paper overalls can be used.  
• Full:  Mold-impervious disposable head and foot coverings, and a body suit made of a 

breathable material, such as TYVEK®, should be used.  All gaps, such as those around 
ankles and wrists, should be sealed (many remediators use duct tape to seal clothing).  

®TYVEK, DuPont de Nemours, E.I., & Co., Wilmington, DE. 

 12

BEST AVAILABLE COPY

BEST AVAILABLE COPY FOIA Requested Record #J-15-0085 (MD) 
Released by National Guard Bureau 

Page 2481 of 5269

Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



TG 278  Feb 02 
 

minimize the migration of contaminants to other parts of the building.  Heavy mold growth on 
ceiling tiles may impact HVAC systems if the space above the ceiling is used as a return air 
plenum.  In this case, containment should be installed from the floor to the ceiling deck, and the 
filters in the air-handling units serving the affected area may have to be replaced once 
remediation is finished. 

The containment area must be maintained under negative pressure relative to surrounding 
areas.  This will ensure that contaminated air does not flow into adjacent areas.  This can be 
done with a HEPA-filtered fan unit exhausted outside of the building.  For small, easily 
contained areas, an exhaust fan ducted to the outdoors can also be used.  The surfaces of all 
objects removed from the containment area should be remediated/cleaned prior to removal.  
The remediation guidelines outlined in Appendix B can be implemented when the 
containment is completely sealed and is under negative pressure relative to the surrounding 
area. 

Full Containment 

Full containment is recommended for the cleanup of mold-contaminated surface areas greater 
than 100 ft2 or in any situation in which it appears likely that the occupant space would be further 
contaminated without full containment.  Double layers of polyethylene should be used to create a 
barrier between the moldy area and other parts of the building. A decontamination room or 
airlock should be constructed for entry into and exit from the remediation area.  The entryways 
to the airlock from the outside and from the airlock to the main containment area should consist 
of a slit entry with covering flaps on the outside surface of each slit entry.  The chamber should 
be large enough to hold a waste container and allow a person to put on and remove PPE.  All 
contaminated PPE, except respirators, should be placed in a sealed bag while in this chamber.  
Respirators should be worn until remediators are outside the decontamination chamber.  PPE 
must be worn throughout the final stages of HEPA vacuuming and damp-wiping of the contained 
area.  PPE must also be worn during HEPA vacuum filter changes or cleanup of the HEPA 
vacuum. 
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EXECUTIVE SUMMARY 

 
An industrial hygiene survey was conducted August 21, 2008 at the Readiness Center 
Facility Identification No.494 located in Edgewood, Maryland. The study was performed 
by Mr. . 

 
Employees were not performing tasks that provided excessive noise levels, as such; 
noise exposure monitoring was not conducted.  
 
Lighting within the facility was also evaluated.  Lighting was found to be within 
applicable recommended levels. 
 
Various surfaces within the HVAC system and throughout the facility were screened for 
lead.  The screening was completed using surface/wipe and air samples.  None of the 
samples collected were found to have detectable levels of lead contaminant.   
 
Indoor air quality parameters were also evaluated during the assessment.  Indoor air 
quality was found to be within those parameters established by the Environmental 
Protection Agency (EPA) and American Society of Heating, Refrigerating, and Air-
conditioning Engineers, Inc. (ASHRAE).   
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Operation Description 
 
The Edgewood Readiness Center primarily serves as an office setting and equipment 
storage facility.  The facility consists of a single story response center that contains 
office spaces, decommissioned gun range, and storage areas.  
 
The exterior walls of the building were constructed of a concrete block system (CBS) 
finished with red brick.  The interior walls were composed of concrete block and in some 
areas were finished with drywall.  The roof of the facility consisted of a flat rubber 
membrane roof system covered with stone.  The heating, ventilating, and air 
conditioning system (HVAC) consisted of a split direct-expansion (DX) system and a 
radiator heating system.  The floors were composed of a poured concrete slab and in 
some areas were finished with 12”x12” vinyl floor tiles.  The ceilings were generally 
composed of metal corrugated roof deck and in some areas were finished with a 
suspended drop ceiling system. 
 
Site personnel at the time of the site assessment consisted of 70 administrative 
personnel.  The employees on site were conducting general administrative work.  
 
Noise Survey 
 
Employees were not performing tasks that provided excessive noise levels, as such; 
noise exposure monitoring was not conducted.  
 
Lead Testing 
 
At the time of the assessment, no activities were observed which may lead to lead 
exposure other than ammunition handling.  The facility contains an unoccupied room 
which was once an indoor firing range.  
 
Various surfaces within the facility were screened for lead using surface/wipe samples 
and the collection of air samples.  Surface/wipe samples were collected using Ghost 
WipeTM samples and were collected in accordance with the ASTM E 1792 protocols.  Air 
samples were collected using 0.8 µm MCE cassettes attached to low volume air 
sampling pumps.  Blank samples were submitted to the laboratory for quality control 
purposes.  Samples were sent to AMA Analytical Services, Inc., in Lanham, MD for lead 
analysis using EPA Method 600/R-93/200 (M)-7420.  A copy of the laboratory analysis 
report can be found in Appendix B.  
 
No deteriorated paint was observed.  No lead was detected in any sample collected. 
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Lead Testing Results Summary 

Location Air 
ug/m3 

Surface 
ug/ft2 Bulk Chip 

%Pb 
01-A: Former Range/Gym <3.3    

02-A: 104D: Office <3.3    

01-W: Former Range/Gym Floor <3    

02-W: Kitchen Shelf  <110   

03-W: Office 104D Cabinet Top  <110   

04-W: Office 206C Office Cabinet Top  <110   

05-W: Office 204A Mail File  <110   

06-W: Main Lobby: Shelf Top  <110   

Criteria 50 200 5,000 0.5 
Key:  ND – None Detected 
 PB – Lead 
 
Lighting 
 
A lighting assessment was conducted throughout the facility.  The survey was 
conducted with large bay doors closed.  Measurements were collected using a Cooke 
Cal-Light 400L Precision Light Meter (Serial No. 98047EL).  The light meter was last 
calibrated on February 22, 2008.  Measurements collected were compared to 
ANSI/IESNA RP-7-01 Lighting Industrial Facilities and RP-1-04 Office Lighting.   
 

Light Survey Assessment Summary 

Location Foot Candles Recommended 
Lighting 

Sufficient  
Lighting 

Gym 39 30 Yes 
Kitchen 63 50 Yes 

Supply – 113A 51 30 Yes 
Locker area 8 7 Yes 
Room 109A 38 30-50 Yes 
Room 106A 41 30-50 Yes 
Room 104A 76 30-50 Yes 
Room 130A 50 30-50 Yes 
Room 206C 66 30-50 Yes 
Room 201F 54 30-50 Yes 
Room 201L 76 30-50 Yes 
Room 205F 56 30-50 Yes 
Room 204A 38 30-50 Yes 
Room 203C 58 30-50 Yes 
Room 201M 53 30-50 Yes 
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Indoor Air Quality 
 
Survey measurements were made for ventilation and comfort parameters (carbon 
dioxide, temperature, and relative humidity).  The air quality measurements were 
collected using direct reading instrumentation for comfort parameters using a Fluke IAQ 
Meter, Model 975.  The IAQ Meter was last calibrated in April 2008.   
 
The American Society of Heating, Refrigerating, and Air Conditioning Engineers, Inc. 
(ASHRAE) have developed indoor air quality guidelines for mechanically ventilated 
office buildings and commercial settings (ASHRAE standard 62.1-2007).  ASHRAE 
specifies temperature and relative humidity ranges for human comfort (ASHRAE 55-
2007).  The US Army Technical Guide 277, Army Facilities Management Information 
Document on Mold Remediation Issues, recommends maintaining a relative humidity 
range between 30 to 60% in occupied areas.   
 
The recommendations for temperature and humidity are based on seasonal and 
regional influences to allow comfort for 80% of a building’s population.  The temperature 
readings from the interior of the structure ranged from 68.0°F to 79.7°F with relative 
humidity readings ranging from 50.0% to 67.8%.  During the survey, CO2 levels ranged 
from 410 ppm to 632 ppm.  Based on the outdoor levels observed at the time of the 
testing, the maximum indoor concentration of CO2 recommended is 1,089 ppm (389 
ppm + 700 ppm).  The results of the testing met the ASHRAE guidelines.   
 

IAQ Assessment Summary 

Location Temperature
(°F) 

Relative 
Humidity 

(%) 

Carbon 
Dioxide 
(ppm) 

Carbon 
Monoxide 

(ppm) 
Outdoors 83.4 47.7 400 0 
Outdoors 86.0 41.1 389 0 

Gym 79.7 50.0 632 0 
Kitchen 77.9 52.3 500 0 

Supply Room 113A 75.2 58.1 483 0 
Locker Room 73.4 56.8 447 0 
Office 109A 72.5 56.2 442 0 
Office 104D 73.4 55.2 410 0 
Office 130A 78.8 52.9 554 0 
Office 206C 75.2 56.4 456 0 
Office 201F 73.4 59.0 458 0 
Office 201L 72.5 60.6 494 0 
Office 205F 71.6 62.3 480 0 
Office 204A 68.0 67.8 467 0 
Office 203C 69.8 65.4 504 0 
Office 201M 69.8 64.1 503 0 

Criteria 73.0-79.0 30-50 <1,084 <9.0 
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Air quality samples were collected from Rooms 113A, 104D, and 206C as well as 
outdoors (as control). Indoor fungal spore levels ranged from 328 to 6,130 spores/m3.  
The concentration observed outdoors was found to range from 7,020 to 8,250 
spores/m3.  Fungal spore concentrations from inside the building were compared to 
those levels identified outdoors.  Indoor air quality, in relation to airborne fungal spores, 
was found to be acceptable with the exception of room 113A which was found to have 
elevated levels of Aspergillus/Penicillium.  Outdoor Aspergillus/Penicillium counts 
ranged from 492 to 903 spores/m3 while Room 113A was found to have an 
Aspergillus/Penicillium concentration of 1,640 spores/m3. 
 
Water damaged ceiling tiles were identified in several areas and appeared to have been 
impacted by roofing leaks.  Reportedly, a new roof was added to the facility in 2007. 
 
Elevated humidity levels were identified throughout the second floor.  It appears to be 
due to operational parameters of the HVAC equipment. 
 
Suspect Asbestos Containing Building Materials 
 

• Suspect asbestos containing materials include sheetrock/joint compound, floor 
tiles and associated mastic, and vinyl covebase. Thermal system insulation was 
found to be a combination of paper wrapped fiberglass with PVC elbows. 

 
Ventilation System Assessment 
 
The heating, ventilating, and air conditioning system (HVAC) consisted of a split direct-
expansion (DX) system and a radiator heating system. The intake filters and coils 
appeared to be in good condition with little dust loading.  Interior fiberglass appeared to 
have visible dust accumulation.  No record keeping could be identified concerning the 
frequency of maintenance activities such as cleaning or filter changes.  Supply ducts 
were found to contain dust loading. 
 
Additional Items 
 
No O&M plan could be identified.  Initiate an O&M Plan for the asbestos containing 
materials or presumed asbestos containing materials.  Maintain a copy of the O&M Plan 
onsite at all times. 
 
Limitations 
 
This report summarizes our evaluation of the conditions observed at the above 
referenced location.  Our findings are based upon our observations and sampling results 
obtained at the facility at the time of our visit.  The report, results, and subsequent 
recommendations reported herein are also limited to the information available at the time 
it was prepared and investigated.  Conditions may have been in effect prior to the 
sampling events that have changed over time and which cannot be predicated within the 
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scope of this limited investigation.  Any conditions discovered which deviate from the 
data contained in this report should be presented to us for our evaluation. 
 
This report is intended for the exclusive use of the client.  This report and the findings 
herein shall not, in whole or in part, be relied upon by any other parties, disseminated or 
conveyed to any other party without prior written consent of the National Guard Bureau, 
and The EI Group, Inc.  The findings are relative to the dates of our site visits and should 
not be relied upon for substantially later dates. 
 
References 
 
Title 29 Code of Federal Regulations (CFR), Part 1910, Occupational Safety and Health 
Administration. 
 
 Lead - (29 CFR 1910.1025(h)) 
 
American Conference of Governmental Industrial Hygienists (ACGIH) – Threshold Limit 
Values and Biological Exposure Indices, 2008 Edition 
 
Industrial Ventilation: A Manual of Recommended Practice for Design, 25th Edition 
 
Georgia Army National Guard: Standard Army Safety and Occupational Health 
Inspection Checklist; 1 October 1999 Edition 
 
ANSI Z358.1 – 2004, Emergency Eye Wash and Shower Equipment 
 
American Society of Heating, Refrigerating and Air-Conditioning Engineers, Ventilation 
for Acceptable Indoor Air Quality, 62-1-2007. 
 
RP-1-2004, Industrial Lighting, Illuminating Engineering Society of North America/ANSI 
 
RP-7-2001, Industrial Lighting, Illuminating Engineering Society of North America/ANSI 
 
National Emission Standard Hazardous Air Pollutants (NESHAP) - The standards for 
asbestos are contained in 40 CFR 61.140 through 61.157. 
 
Environmental Protection Agency (EPA) standards (40 Code of Federal Regulations 
(CFR) 745.227(h)(3)) 
 
Derivation of Wipe Surface Screening Levels for Environmental Chemicals, the US 
Army Center for Health Promotion and Preventive Medicine (USACHPPM) 
 
The US Army Technical Guide 277 Army Facilities Management Information 
Document on Mold Remediation 
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Dust loading on HVAC supply duct 

 
 

 
Water damaged ceiling panel – Room 104 
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Water damaged ceiling – room 113A 

 
 

 
Exterior view of facility 
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Appendix B 
 

Laboratory Analysis Report 
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Section 1.0 Executive Summary 
 
An industrial hygiene survey was conducted on May 28, 2013, at the Edgewood 
Readiness Center located at Building E4305, APG-EA Edgewood, MD 21010.  The 
survey was performed by Mr. , CIH. 
 

1. Surface and air samples for lead were collected.  Surface samples were less than 
the US Army Center for Health Promotion and Preventive Medicine 
(USACHPPM) recommended guideline.  Air samples were less than the 
Occupational Safety and Health Administration (OSHA) Action Level for lead.  
See Section 3.0 for detailed findings.     

 
2. Lighting did not meet the American National Standards Institute/Illuminating 

Engineering Society of North America (ANSI/IESNA) recommended guideline in 
the 1st floor supply cage areas, fitness center and Classroom 115 Distance 
Learning Center.  Lighting should be improved in these areas.  See Section 4.0 for 
detailed findings.   

 
3. Indoor air quality (IAQ) parameters of temperature, relative humidity, carbon 

monoxide, and carbon dioxide (ventilation) were evaluated during the assessment. 
 

a. Temperature levels were within the American Society of Heating, 
Refrigerating and Air-Conditioning Engineers, Inc. (ASHRAE) 55-2010 
recommended guideline of 68-79 °F. 

 
b. Relative humidity levels did not exceed the US Army Center for Health 

Promotion and Preventive Medicine (USACHPPM) TG 277 
recommended guideline of 30-60%. 

 
c. Carbon monoxide (CO) levels were less than the National Ambient Air 

Quality Standard (NAAQS) recommended ceiling of 9 parts per million 
(ppm). 

 
d. Carbon dioxide (CO2) levels were less than the ASHRAE 62.1-2010 

recommended ceiling for mechanically ventilated office buildings and 
commercial settings. 

 
See Section 5.0 for detailed findings.   
 

4. A small area of fungal growth was observed in the Men’s Restroom next to the 
Assembly Hall.  A few roof leaks are present in the building.  See Section 5.0 for 
detailed findings.  

 
5. The building was built in 1989 so no suspect asbestos containing material (ACM) 

is believed to be present.  See Section 6.0 for detailed findings. 
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Section 2.0 Operation Description & Observations 
 
The Edgewood Readiness Center is mainly an administrative facility with an assembly 
hall, offices, supply areas, conference rooms and classrooms.  There were approximately 
60 full-time employees stationed at this facility at the time of this survey.     
 
The building was built in 1989.   It is a two-story structure with brick exterior.  The 
interior walls are concrete block and drywall.  The floors are concrete, floor tile and 
carpet.   
 
The Heating, Ventilation, and Air-Conditioning (HVAC) system consists of a forced air, 
ducted system with roof-top units.  This system was on during the survey.   
 
Due to the age of the building there no lead-based paint issues are believed to be present 
other than those potentially related to the past presence of an indoor firing range.  The 
indoor firing range was previously located on the 1st floor in Rooms 131A and 131B.  
These rooms are now used for a Fitness Center (131A) and Supply Storage (131B).  All 
of the firing range components have been removed.      
 
There is no child-care facility in the building.           
 
Overall housekeeping practices were good.    
 
No ergonomic concerns were reported.  Office areas have computer work stations. Work 
stations appeared to be properly designed.  Personnel had supportive chairs.  
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Section 3.0 Lead Testing 
 
Various surfaces within the facility were screened for lead using surface/wipe samples.  
Surface/wipe samples were collected in accordance with the American Society for 
Testing and Materials (ASTM) E 1792 protocols.   Air samples were collected using 0.8 
micrometer (um) mixed cellulose ester (MCE) filter cassettes attached to low volume air 
sampling pumps.  Blank samples were submitted to the laboratory for quality control 
purposes.  Samples were sent to AMA Analytical Services, Inc., in Lanham, Maryland, 
for lead analysis using Environmental Protection Agency (EPA) Method 600/R-93/200 
(M)-7420.  A copy of the laboratory analysis report can be found in Appendix A. 
 

Lead Testing Results Summary 
 

Sample # Location Air 
ug/m3 

Surface  
ug/ft2 

1 Fitness Room 131A (old firing range) <8.1 * 
2 Hallway Outside 140A <8.2 * 
3 Blank <3 ug * 
4 Hallway Outside 131B (old firing range) * <110 
5 Room 131B Floor * <110 
6 Room 131B Floor * <110 
7 Room 131A HVAC Supply Vent Surface * <110 
8 Room 131A Stored Items * <110 
9 Kitchen Table * <110 
10 Assembly Hall Room 101A – Heater * <110 
11 Assembly Hall Room 101A – Floor * <110 
12 Room 110B Floor * <110 
13 Room 203C Conference Room Table * <110 
14 Room 204A Table * <110 
15 Room 201P HVAC Supply Vent * <110 
16 Blank * <110 ug 
 Criteria 50 200 

Table Notes: 
1. Bolded results exceed listed criteria 
2. ppm = parts per million 
3. ug/ft2 = micrograms per square foot 
4. ug/m3 = micrograms per cubic meter 
5. ug = micrograms 

 
Sources: 

1. NG PAM 420-15 Guidelines and Procedures for Rehabilitation and Conversion of 
Indoor Firing Ranges 

2. OSHA 29CFR1910.1025 Lead Standard 
 
The National Guard Bureau currently utilizes 200 micrograms per square foot (ug/ft2) as 
a benchmark for identifying lead-contaminated surfaces. This guideline is referenced in 
NG PAM 420-15 “Guidelines and Procedures for Rehabilitation and Conversion of 
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Indoor Firing Ranges” as a satisfactory surface contamination level unless the facility is 
utilized as a childcare facility.  In such cases, U.S. Department of Housing and Urban 
Development (HUD) limit of 40 ug/ft2 on floors and 250 ug/ft2 on windowsills should be 
observed.  There is no child care provided at this facility.   
 
Lead surface and air samples were collected.  The following is a summary of the sample 
results from this survey.   
 

 Surface levels of lead were below the recommended guideline of 200 ug/ft2 at all 
of the locations sampled. 

 
 Air samples for lead were below the Occupational Safety and Health 

Administration (OSHA) Permissible Exposure Limit of 50 micrograms per cubic 
meter (ug/m3).     
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Section 4.0 Lighting 
 
A lighting assessment was conducted throughout the facility.  Measurements were 
collected using a Cooke Cal-Light 400L Precision Light Meter (Serial No. 98011EL).  
The light meter was last calibrated in November 2012.  Measurements collected were 
compared to ANSI/IESNA RP-7-01 Lighting Industrial Facilities and RP-1-04 Office 
Lighting. 
 

Light Survey Assessment Summary 
 

Location Foot Candles 
(FC) 

Recommended 
Lighting (FC) 

Sufficient 
Lighting 

138A Supply Cage 15-37 30 No 
130A Supply Cage 10-20 30 No 
137A Supply Cage 10-51 30 No 
128A Supply Cage 8-28 30 No 
Hallway Outside Supply 
130A/131A 5-40 

5 Yes 

Storage/Supply Room 131B 1.7-10.1 30 No 
Room 131A Fitness Center 4-31 30 No 
Room 134 A HVAC Room 60 30 Yes 
Assembly Hall 20-24 10 Yes 
Kitchen 106 50 Yes 
Dining Room 36 10 Yes 
Classroom 115 DLC 27.3 30-50 Yes 
Office 112A 50.5 30-50 Yes 
Office 110D 58.6 30-50 Yes 
Office 201F 40.3 30-50 Yes 
Office 201D 71.3 30-50 Yes 
Office 201A 48.1 30-50 Yes 
Conference Room 211A 60.4 30-50 Yes 
Office 212A 76 30-50 Yes 
Office 204A 46 30-50 Yes 
2nd Floor Hallway 49.5 5 Yes 
Table Notes: 

1. FC = Foot Candles 
2. Bolded results did not meet listed criteria 

 
Source: ANSI/IESNA RP-7-01 Lighting Industrial Facilities and RP-1-04 Office 
Lighting. 
 
The lighting levels did not meet the minimum recommended guideline in the 1st floor 
supply cage areas, fitness center and Classroom 115 Distance Learning Center.  Lighting 
should be improved in these areas. 
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Section 5.0 Indoor Air Quality 
 
Survey measurements were made for comfort parameters and ventilation (temperature, 
relative humidity, carbon dioxide, and carbon monoxide).  The air quality measurements 
were collected using direct reading instrumentation for comfort parameters using a 
QTRAK IAQ Meter, Model 7575-X (Serial #1228008).  The IAQ Meter was last 
calibrated in July 2012. 
 
The American Society of Heating, Refrigerating, and Air Conditioning Engineers, Inc. 
(ASHRAE) have developed indoor air quality guidelines for mechanically ventilated 
office buildings and commercial settings (ASHRAE standard 62.1-2010).  ASHRAE 
specifies temperature ranges for human comfort (ASHRAE 55-2010).  The US Army 
Technical Guide 277 Army Facilities Management Information Document on Mold 
Remediation, recommends maintaining a relative humidity range between 30 to 60%. 
 
The following table summarizes the measurements collected.     
 

IAQ Assessment Summary 

Location Temperature  
(°F) 

Relative 
Humidity 

(%) 

Carbon 
Dioxide  
(ppm) 

Carbon 
Monoxide  

(ppm) 
Room 130A Supply Cage 70.4 53.3 448 0 
Room 131A Fitness Room 68 59 455 0 
Assembly Hall 

72.5 
63.2* 

(Overhead 
Door Open) 

503 0 

Office 112A 74 47.7 655 0 
Office 201F 70.4 55.8 583 0 
Outdoors 72.2 67.7 362 0 
Criteria 68-79 30-60 <1,062 <9 
Table Notes: 

1. Bolded results exceed listed criteria 
2. ppm = parts per million 
3. (%) = percent relative humidity 
4. °F = degrees Fahrenheit 

 
Sources: The American Society of Heating, Refrigerating, and Air Conditioning 
Engineers, Inc. (ASHRAE) 55-2010, 62.1-2010, Environmental Protection Agency 
(EPA) National Ambient Air Quality Standard (NAAQS) & The US Army Technical 
Guide 277 Army Facilities Management Information Document on Mold Remediation.   
 
Summary of findings and recommendations: 
 

 Temperature measurements were within recommended guidelines in all areas 
tested. 
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 Relative humidity levels were within the recommended guidelines in all areas 
tested except the Assembly Hall.  However, this can be explained due to an 
overhead door being open while a truck was being loaded.  Relative humidity 
should be maintained at 30-60%.   

 
 Carbon dioxide levels were measured to evaluate building ventilation or the 

introduction or outdoor air into the building. The recommended ceiling is 
obtained by adding 700 ppm to the measured outdoor carbon dioxide level at the 
time of the survey. For this survey, carbon dioxide levels did not exceed the 
recommended ceiling of 1,062 ppm. This is an indication that outdoor air 
ventilation is adequate.     

 
 Carbon monoxide levels measured were less than the recommended ceiling of 9 

ppm.  The recommended ceiling of 9 ppm referenced in the above table is the 
National Ambient Air Quality Standard for carbon monoxide.    

 
 A visual inspection was conducted throughout accessible portions of the facility 

to assess sources or pathways of factors potentially deleterious to IAQ.   The 
following observations were noted: 

 
o There was a small area of visible fungal growth in the Men’s Restroom 

about the sink due to a leak. The leak in this area needs to be identified 
and repaired.  The area of fungal growth needs to be properly remediated.   

  
o All roof leaks need to be identified and repaired. 
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Section 6.0 Suspect Asbestos Containing Building Materials 
 
The following suspect asbestos containing material (ACM) was noted at the time of this 
survey: 
 

1. The building was built in 1989.  No suspect ACM is believed to be present in the 
building. 

 
2. Inaccessible areas such as behind walls or crawlspaces were not inspected.     
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Section 7.0 Equipment 
 
The following equipment was utilized during this survey.  All sampling equipment was 
properly calibrated prior to use and verified for accuracy as applicable.  See daily reports 
and calibrations logs for detailed information. 
 

Equipment Serial # Calibration Date Value 
TSI QTrak IAQ Meter 1228008 7/2012 NA 
Cal Light 400 Light Meter 98011EL 11/2012 NA 
SKC Air Sampling Pump 647598 5/28/13 2.5 LPM 
SKC Air Sampling Pump 648349 5/28/13 2.5 LPM 
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Section 8.0 Limitations 
 
This report summarizes our evaluation of the conditions observed at the above referenced 
location.  Our findings are based upon our observations and sampling results obtained at 
the facility at the time of our visit.  The report, results, and subsequent recommendations 
reported herein are also limited to the information available at the time it was prepared 
and investigated.  Conditions may have been in effect prior to the sampling events that 
have changed over time and which cannot be predicted within the scope of this limited 
investigation.  Any conditions discovered which deviate from the data contained in this 
report should be presented to us for our evaluation. 
 
This report is intended for the exclusive use of the client.  This report and the findings 
herein shall not, in whole or in part, be relied upon by any other parties, disseminated or 
conveyed to any other party without prior written consent of the National Guard Bureau, 
and Compliance Management International, Inc.  The findings are relative to the dates of 
our site visits and should not be relied upon for substantially later dates. 
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Appendix A. Laboratory Analysis Report 
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Appendix B. Photographs 
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Edgewood Readiness Center Photo Log 
5/28/2013 

 

 
Entrance 

 

 
Location 

 
 
 
 

BEST AVAILABLE COPY

BEST AVAILABLE COPY FOIA Requested Record #J-15-0085 (MD) 
Released by National Guard Bureau 

Page 2575 of 5269

Posted to NGB FOIA Reading Room 
May, 2018



 
Front of Building 

 

 
Front of Building 
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Boilers 

 

 
Fitness Center (Previously Firing Range) 
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Assembly Hall 

 

 
Fungal Growth on Ceiling in Men’s Restroom by Assembly Hall 
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Appendix C. Floor Plan 
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Appendix D. References 
 

1. Title 29 Code of Federal Regulations (CFR), Part 1910.1025, Occupational Safety 
and Health Administration, Occupational Exposure to Lead. 

 
2. American Conference of Governmental Industrial Hygienists (ACGIH) – 

Threshold Limit Values and Biological Exposure Indices, 2011 Edition. 
 

3. Industrial Ventilation:  A Manual of Recommended Practice for Design, 27th 
Edition. 

 
4. American National Standards Institute (ANSI)/American Society of Heating, 

Refrigerating and Air-Conditioning Engineers (ASHRAE), Ventilation for 
Acceptable Indoor Air Quality, 62.1-2010. 

 
5. RP-1-2004, Industrial Lighting, Illuminating Engineering Society of North 

America/ANSI. 
 

6. RP-7-2001, Industrial Lighting, Illuminating Engineering Society of North 
America/ANSI. 

 
7. National Emission Standard Hazardous Air Pollutants (NESHAP) – The standards 

for asbestos are contained in 40 CFR 61.140 through 61.157. 
 

8. National Ambient Air Quality Standards (NAAQS) - National primary ambient 
air quality standards for carbon monoxide 40 CFR 50.8. 

 
9. Environmental Protection Agency (EPA) standards [40 Code of Federal 

Regulations (CFR) 745.227(h) (3)]. 
 

10. Derivation of Wipe Surface Screening Levels for Environmental Chemicals, the 
US Army Center for Health Promotion and Preventive Medicine (USACHPPM). 

 
11. The US Army Technical Guide 277 Army Facilities Management Information 

Document on Mold Remediation, February 2002. 
 

12. NG PAM 420-15 Guidelines and Procedures for Rehabilitation and Conversion of 
Indoor Firing Ranges, 3 Nov 06. 

 
13. ANSI/American Society of Heating, Refrigerating and Air-Conditioning 

Engineers (ASHRAE), Thermal Environmental Conditions for Human 
Occupancy, 55-2010. 
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The U.S. Army Center for Health Promotion and Preventive Medicine (USACHPPM)
lineage can be traced back over 50 years to the Army Industrial Hygiene Laboratory.  That
organization was established at the beginning of World War II and was under the direct
jurisdiction of The Army Surgeon General.  It was originally located at the Johns Hopkins
School of Hygiene and Public Health, with a staff of three and an annual budget not to exceed
$3000.  Its mission was to conduct occupational health surveys of Army operated industrial
plants, arsenals, and depots.  These surveys were aimed at identifying and eliminating
occupational health hazards within the Department of Defense's (DOD) industrial production
base and proved to be beneficial to the Nation's war effort.
 

Until 1995, it was nationally and internationally known as the U.S. Army Environmental
Hygiene Agency or AEHA.  Its mission is expanding to support the worldwide preventive
medicine programs of the Army, DOD and other Federal Agencies through consultations/
supportive services; investigations and training.
 

Today, AEHA is redesignated the U.S. Army Center for Health Promotion and Preventive
Medicine.  Its mission for the future is to provide worldwide technical support for implementing
preventive medicine, public health and health promotion/wellness services into all aspects of
America's Army and the Army Community anticipating and rapidly responding to operational
needs and adaptable to a changing work environment.
 

The professional disciplines represented at the Center include chemists, physicists,
engineers, physicians, optometrists, audiologists, nurses, industrial hygienists, toxicologists,
entomologists, and many other as well as sub-specialties within these professions.
 

The organization's quest has always been one of excellence and continuous quality
improvement; and today its vision, to be the nationally recognized Center for Health Promotion
and Preventive Medicine, is clearer than ever.  To achieve that end, it holds ever fast to its
values which are steeped in its rich heritage:
   

 Integrity is the foundation  
 Excellence is the standard  
 Customer satisfaction is the focus  
 Its people are the most valued resource 
 Continuous quality improvement is its pathway

  
The organization, which stands on the threshold of even greater challenges and

responsibilities, has General Officer leadership.  As it moves into the next century, new
programs are being added related to health promotion/wellness, soldier fitness and disease
surveillance.  As always, its mission focus is centered upon the Army Imperatives so that we
are trained and ready to enhance the Army's readiness for war and operations other than war.
 

It is an organization fiercely proud of its history, yet equally excited about the future.  It is
destined to continue its development as a world-class organization with expanded services to
the Army, DOD, other Federal Agencies, the Nation and the World Community.  

U.S. ARMY CENTER FOR HEALTH PROMOTION AND PREVENTIVE MEDICINE 
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MDARNG IH Baseline Surveys, Elkton, MD, Project No. 55-ML-01ED-03/05 
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APPENDIX A 
 

REFERENCES 
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APPENDIX 
 

REFERENCES 
 
 

1.  Occupational Safety and Health Administration, Title 29, Code of Federal Regulations (CFR), 
Part 1910, current ed. 1910.107 and 1019.94. 
http://www.osha.gov/comp-links.html 
 
2.  Department of Defense Instruction (DODI) 6055.1, Department of Defense Occupational  
Safety and Health (OSH) Program, 19 August 1998. 
http://www.dtic.mil/whs/directives/corres/pdf/i60551_081998/i60551p.pdf 
 
3.  AR 40-5, Preventive Medicine, 15 October 1990.  
http://www.usapa.army.mil/pdffiles/r40_5.pdf 
 
4.  AR 385-10, The Army Safety Program, 29 February 2000. 
http://www.usapa.army.mil/pdffiles/r385_10.pdf 
 
5.  DA PAM 40-501, Medical Services, Hearing Conservation Program, 10 December 1998. 
http://www.usapaarmy.mil/pdffiles/p40_501.pdf 
 
6.  DA PAM 40-503, Medical Services, Industrial Hygiene Program, 30 October 2000. 
http://www.usapa.army.mil/pdffiles/p4C_503.pdf 
 
7.  OSHA 29 CFR 1910.1200, Hazard Communication, current ed. 
http//www.osha.gov/pls/oshaweb/owadisp.show_document?p_id=10099&p_table=STANDARDS 
 
8.  American Conference of Governmental Industrial Hygienists (ACGIH), Threshold Limit  
Values and Biological Exposure Indices, ACGIH, Cincinnati, OH, 2004. 
http://www.acgih.org/TLV/ 
 
9.  American Society of Heating, Refrigerating and Air-Conditioning Engineers, Inc. (ASHRAE)  
62-2002, Ventilation for Acceptable Indoor Air Quality. 
http://www.ashrae.org 
 
10:  ANSI 2358.1-2004, American National Standards Institute, Inc.  American National  
Standard for Emergency Eyewash and Shower Equipment. 
 
11.  Illuminating Engineering Society of North America, ANSI/IESNA. RP-I-1993, Office  
Lighting. 
 
12.  ACGIH, Industrial Ventilation: A Manual of Recommended Practices, 25th ed. 2003. 
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13.  U.S. Army National Guard Bureau, Design Guide 415-2 Design Guide for Logistics  
Facilities, 30 November 1990. 
 
14.  EPA 40 CFR, Part 61--National Emission Standards for Hazardous Air Pollutants,  
Subpart M--National Emission Standard for Asbestos. 
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MDARNG IH Baseline Surveys, Elkton, MD, Project No. 55-ML-01ED-03/05 
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APPENDIX B 
 

SAMPLING SHEETS AND LAB ANALYSES 
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B-2 

TABLE:  Lead in Dust Wipe and Bulk Paint Sample Locations, Photograph Numbers, 
and Analytical Results 
 
Sample 

Numbers 
Type of 
Sample Location Photo 

# 
Result 
µg/ft² 

EL W01 Wipe Drill Floor Entrance 0839 39 
EL W02 Wipe Drill Floor Middle 0840 BDL 
EL W03 Wipe Drill Floor Back of Drill Hall 0841 59 
EL W04 Wipe Drill Floor Window Sill 0843 45 
EL W05 Wipe Recreation Room Lunch Table 0846 BDL 
EL W06 Wipe Kitchen Counter 0854 BDL 
ELW07 Wipe Top of Refrigerator - 478 
EL W08 Wipe Converted Range Floor 0848 120 
EL W09 Wipe Converted Range Floor Original Air Outlet 0849 BDL 
EL W10 Wipe Converted Range Floor Outside Wall - BDL 
EL W11 Wipe Converted Range Room Air Intake 0847 82 

EL W12 Wipe Converted Range Room Original Wall 
Plenum 0848 81 

EL W13 Wipe Converted Range Room New Wall Plenum - 32 
EL W14 Wipe Converted Range Room Metal Target Stands 0848 318 

EL W15 Wipe Converted Range Room Ceiling Sound 
Proofing 0871 BDL 

EL W16 Wipe Desk Top 0861 BDL 
EL W17 Wipe Distance Learning Classroom 0863 BDL 
Bulk 
Samples    % Lead

EL Bulk 1 Bulk Drill Hall 0862 0.359 
EL Bulk 2 Bulk Room 204 Office 0861 1.118 
Air Samples    mg/m³ 
ELAIR01 Air Drill Hall 0862 BDL 
ELAIR02 Air Room 205  0863 BDL 
ELAIR03 Air Knotty Pine Room 0846 BDL 

Note:  BDL = Below Detection Limit. 
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MDARNG IH Baseline Surveys, Elkton, MD, Project No. 55-ML-01ED-03/05 
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APPENDIX C 
 

PHOTOGRAPHS
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Elkton Armory Photographs 
 

Photo # Location 
0839 Drill Floor Entrance/ Lead Wipe Sample 
0840 Drill Floor Middle/ Lead Wipe Sample 
0841 Drill Floor Back of Drill Hall/ Lead Wipe Sample 
0842 Drill Floor Back of Drill Hall/ Lead Wipe Sample 
0843 Drill Floor Window Sill/ Lead Wipe Sample 
0844 Drill Floor Window Sill/ Deteriorated Paint 
0845 Drill Floor Window Sill/ Deteriorated Paint  
0846 Recreation Room Lunch Table/ Lead Wipe and Air Samples 
0847 Converted Range Room Air Intake/ Lead Wipe Sample 

0848 Converted Range Room Metal Target Stands and Original Wall 
Plenum/ Lead Wipe Sample 

0849 Converted Range Floor Original Air Outlet/ Lead Wipe Sample 
0850 Presumed Vinyl Asbestos Floor Tiles 
0852 Locker Room 
0854 Kitchen Counter/ Lead Wipe Sample 
0859 Chipping and Deteriorated Paint 
0860 Drill Hall/ Loose Ceiling Tiles 
0861 Room 204 Office Desk Top/ Lead Wipe and Bulk Paint Samples 
0862 Drill Hall/ Lead in Air and Bulk Paint Samples 
0863 Distance Learning Classroom Room 205/ Lead Wipe and Air Samples 
0864 Locker Room/ Loose Ceiling Tiles 

0865-68 Exposed Pipe Insulation  
0871 Converted Range Room Ceiling Sound Proofing/  Wipe Sample 
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APPENDIX D 
 

NATIONAL GUARD BUREAU REGION NORTH INDUSTRIAL HYGIENE OFFICE 
 

ASSESSMENT CRITERIA FOR LEAD 
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SUBJECT:  National Guard Bureau Region North Industrial Hygiene Office 
 Proposed Recommendations for Surface Lead in Armories 
 
 
1. In armories that do not contain childcare facilities, the NGB Region North Industrial Hygiene 
Office recommends cleaning the areas in which sample results are greater than 200 µg/ft².  This 
guidance is based on professional judgment, risk assessments, adaptation of OSHA guidance, 
and feasibility of cleaning to a certain level. 
 
 a. EPA standards (40 CFR 745.227(e) (8) (viii)) and State of Maryland standards are not 
directly applicable because they are developed for floors (40 µg/ft²), windowsills (250 µg/ft²)and 
window troughs (400 µg/ft²) in residential and childcare facilities.  Most of the wipe samples in 
armories were collected in undisturbed areas and therefore, results are worst case scenarios and 
do not correlate to these standards. 
 
 b. OSHA has no specific requirement for work area surfaces.  The OSHA lead standard  
(29 CFR 1910.1025(h)) states that all surfaces shall be maintained as free as practicable of 
accumulations of lead.  In workplaces where lead is generated, surface levels may be much 
higher, but personnel exposures can be controlled by limiting airborne lead levels and following 
good cleanup and hygienic practices. 
 
 c. OSHA cites a level of 200 µg/ft² in OSHA Instruction CPL 2-2.58 as guidance to its own 
inspectors for evaluating the cleanliness of lunchroom and locker room surfaces that are 
supposed to be kept as clean as possible. 
 
 d. In a report titled Derivation of Wipe Surface Screening Levels for Environmental 
Chemicals, USACHPPM has determined that 200 µg/ft² is a safe surface contamination level for 
adult exposures.  They have also applied these standards as the decontamination levels for 
surfaces in administrative offices. 
 
 e. It should be noted that levels higher than those recommended above do not necessarily 
mean there is a significant hazard to workers who are following good cleaning and hygienic 
practices since there is no correlation between wipe and air samples.  Rather, we recommend 
these levels as a precautionary measure. 
 
2. The NGB Occupational Health Branch is developing guidance for armories that are used as 
childcare facilities.  All States will receive this guidance when it is completed. 
 
3. Ambient air samples collected in the armory were well below OSHA’s permissible exposure 
limit for lead (29 CFR 1910.1025(c)) of 50 µg/m³ averaged over an 8-hour day.  Therefore, 
based on these conditions there is currently no overexposure to personnel from lead in this 
building. 
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APPENDIX E 
 

MOLD GUIDANCE 
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ARMY FACILITIES MANAGEMENT INFORMATION DOCUMENT 
ON MOLD REMEDIATION ISSUES 

 
 

Moisture Control:  The Army Way to Mold Prevention! 
 
 
INTRODUCTION 
 
Concern about indoor exposure to mold has been increasing as the public becomes more 
aware that exposure to mold can cause a variety of health effects and symptoms, including 
allergic reactions. 
 
This document provides the best and most current guidance for remediation of clean water 
damage (<48 hours) and mold contamination (>48 hours) into one resourceful Army guide.  
This guide has been designed to provide information to facilities management individuals 
who have little or no experience with mold remediation.  It will assist them in making a 
reasonable judgment as to whether the situation can be handled in-house.  It will help those 
in charge of maintenance to develop or evaluate an in-house remediation plan or evaluate a 
remediation plan submitted by an outside contractor.  If an outside contractor is employed, 
they must have experience cleaning up mold.  Check their references, and have them follow 
the recommendations presented in this document, EPA guidelines, and/or guidelines of the 
American Conference of Governmental Industrial Hygienists (ACGIH).  A multi-disciplinary 
team approach to mold concerns is best.  A health and safety professional, such as an 
industrial hygienist, should be consulted prior to any remediation activities to assist in the 
project.   

Molds produce tiny spores to reproduce.  Mold spores float through the indoor and outdoor 
air continually.  When mold spores land on a damp spot, they may begin growing and 
digesting whatever they are growing on in order to survive.  There are molds that can grow 
on wood, paper, carpet, and foods.  When excessive moisture or water accumulates indoors, 
mold growth will often occur, particularly if the moisture problem remains undiscovered or 
uncorrected.  There is no practical way to eliminate all molds and mold spores in the indoor 
environment; the way to control indoor mold growth is to control moisture.(1) 

In all situations, the underlying cause of water accumulation must be rectified or mold 
growth will recur.  Any initial water infiltration should be stopped and clean up began 
immediately.  An immediate response (within 24 to 48 hours) and thorough clean up, drying, 
and/or removal of water damaged materials will prevent or limit mold growth.  (Refer to 
Appendix A for detailed guidance on clean water damage response).  If the source of water is 
elevated humidity, actions to maintain the relative humidity levels below 60% to inhibit mold 
growth should be taken (2).  Emphasis should be on ensuring proper repairs of the building 
infrastructure, so that water damage and moisture buildup does not recur.  
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MOLD PREVENTION TIPS:   

[Adapted from EPA, reference 1] 

• Fix leaky plumbing and leaks in the building envelope as soon as possible.  
• Watch for condensation and wet spots.  Fix source(s) of moisture problem(s) as soon 

as possible.  
• Prevent moisture due to condensation by increasing surface temperature or reducing 

the moisture level in air (humidity).  To increase surface temperature, insulate or 
increase air circulation.  To reduce the moisture level in air, repair leaks, increase 
ventilation (if outside air is cold and dry), or dehumidify (if outdoor air is warm and 
humid).  

• Keep heating, ventilating, and air-conditioning (HVAC) drip pans clean, flowing 
properly, and unobstructed.  

• Vent moisture-generating appliances, such as dryers, to the outside.  
• Maintain low indoor humidity, below 60% relative humidity (RH), ideally 30-50%, if 

possible.  
• Perform regular building/HVAC inspections and maintenance as scheduled.  
• Clean and dry wet or damp spots within 48 hours.  
• Don’t let foundations stay wet.  Provide adequate drainage and slope the ground away 

from the foundation.  

 

REMEDIATION PLANNING 

! Plan to dry wet, non-moldy materials within 48 hours to prevent mold growth 
(Appendix A)  

! Select cleanup methods for moldy items (Appendix B)  
! Select Personal Protection Equipment (PPE)- protect remediators (Appendix B)  
! Select containment equipment - protect building occupants (Appendix B)  
! Select remediation personnel who have the experience and training needed to 

implement the remediation plan and use PPE and containment as appropriate  

 
REMEDIATE MOISTURE AND MOLD PROBLEMS 

! Fix moisture problem, implement repair plan and/or maintenance plan  
! Dry wet, non-moldy materials within 48 hours to prevent mold growth (Appendix A)  
! Clean and dry moldy materials (Appendix B)  
! Discard moldy porous items that can't be cleaned (Appendix B)  
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REMEDIATION PROCEDURES 

Four levels of abatement are described below.  The size of the area impacted by mold 
contamination primarily determines the type of remediation.  The sizing levels below are 
based on professional judgment and practicality; currently there is not adequate data to relate 
the extent of contamination to frequency or severity of health effects.  The goal of 
remediation is to remove or clean contaminated materials in a way that prevents the emission 
of mold and preventing dust contaminated with mold from leaving a work area and entering 
an occupied or non-abatement area, while protecting the health of workers performing the 
abatement.  The listed remediation methods were designed to achieve this goal, however, due 
to the general nature of these methods it is the responsibility of the people conducting 
remediation to ensure the methods enacted are adequate. (3)  

Non-porous (e.g., metals, glass, and hard plastics) and semi-porous (e.g., wood, and 
concrete) materials that are structurally sound and are visibly moldy can be cleaned and 
reused.  Cleaning should be done using a detergent solution.  Porous materials such as ceiling 
tiles and insulation, and wallboards with more than a small area of contamination should be 
removed and discarded.  Porous materials (e.g., wallboard, and fabrics) that can be cleaned, 
can be reused, but should be discarded if possible.  All materials to be reused should be dry 
and visibly free from mold.  Routine inspections should be conducted to confirm the 
effectiveness of remediation work. (1 and 3)  

The use of bleach or other biocides is questionable in most cases (8).  The effectiveness of 
bleach in reducing living mold is dependent on concentration, residual chlorine levels, and 
contact time on the surface (8).  All of these factors are difficult to control during 
remediation.  Removal of all mold growth can generally be accomplished by physical 
removal of materials supporting active growth and thorough cleaning of non-porous 
materials (4).  Therefore, application of a biocide serves no purpose that could not be 
accomplished with a detergent or cleaning agent (4).   

The use of gaseous ozone or chlorine dioxide for remedial purposes is not recommended. 
Both compounds are highly toxic and contamination of occupied space may pose a health 
threat.  Furthermore, the effectiveness of these treatments is unproven.  For additional 
information on the use of biocides for remedial purposes, refer to the American Conference 
of Governmental Industrial Hygienists' document, "Bioaerosols: Assessment and Control."(4) 

 

FOUR REMEDIATION LEVELS  

[Adapted from NYCDOH Guidelines on Assessment and Remediation of Fungi in Indoor Environments 
(3) and EPA (1)] 

Level I:  Small Isolated Areas – Total surface area affected less than 10 square 
feet - e.g., ceiling tiles, small areas on walls.  Refer to Appendix B for detailed 
guidance. 
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Regular building maintenance staff can conduct this level of remediation.  Such 
persons should receive training on proper clean up methods, personal protection, 
and potential health hazards.  This training can be performed as part of a program 
to comply with the requirements of the OSHA Hazard Communication Standard 
(29 CFR 1910.1200). 

See Appendix C for PPE guidance.  Respiratory protection (e.g., N95 disposable 
respirator), used in accordance with the OSHA respiratory protection standard (29 
CFR 1910.134), is recommended(7).  Gloves and goggles should be worn.  All 
individuals must be trained, have medical clearance, and must be fit-tested by a 
trained professional before wearing a respirator. 

The work area should be unoccupied.  Vacating people from spaces adjacent to 
the work area is not necessary but is recommended in the presence of infants (less 
than 12 months old), persons recovering from recent surgery, immune suppressed 
people, or people with chronic inflammatory lung diseases (e.g., asthma, 
hypersensitivity pneumonitis, and severe allergies). 

Containment of the work area is not necessary.  Dust suppression methods, such 
as misting (not soaking) surfaces prior to remediation, are recommended. 

Contaminated materials that cannot be cleaned should be sealed and double-
bagged in 6-mil plastic bags and removed.  Since there are no special disposal 
requirements for moldy materials, they can be discarded as ordinary construction 
waste. 

The work area and areas used by remediation workers for egress should be 
cleaned with a damp cloth and/or mop and a detergent solution. 

All areas should be left dry and visibly free from contamination and debris.  

 

Level II: Medium – Total Surface Area affected between 10 and 100 square feet - 
e.g., several wallboard panels. (See Appendix B for detailed guidance).  
 

The following procedures at a minimum are recommended: 

Refer to Appendix C for proper PPE selection.  Limited or Full protection may be 
required depending on the situation. 

Refer to Appendix D for Containment procedures. 

The work area and areas directly adjacent should be covered with a single layer of 
6 mil fire-retardant polyethylene sheet(s) and taped before remediation, to contain 
dust/debris. 
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Seal ventilation ducts/grills in the work area and areas directly adjacent with 6 mil 
polyethylene sheeting.  Use an exhaust fan with a High Efficiency Particulate Air 
(HEPA) filter to generate negative pressurization. 

The work area and areas directly adjacent should be unoccupied.  Further vacating 
of people from spaces near the work area is recommended in the presence of 
infants (less than 12 months old), persons having undergone recent surgery, 
immune suppressed people, or people with chronic inflammatory lung diseases 
(e.g., asthma, hypersensitivity pneumonitis, and severe allergies). 

Dust suppression methods, such as misting (not soaking) surfaces prior to 
remediation, are recommended. 

Contaminated materials that cannot be cleaned should be sealed and double-
bagged in 6-mil plastic bags and removed.  Since there are no special disposal 
requirements for moldy materials, they can be discarded as ordinary construction 
waste. 

The work area and surrounding areas should be HEPA vacuumed (a vacuum 
equipped with a High-Efficiency Particulate Air filter) and cleaned with a damp 
cloth and/or mop and a detergent solution. 

All areas should be left dry and visibly free from contamination and debris.  

 
If abatement procedures are expected to generate a lot of dust (e.g., abrasive cleaning 
of contaminated surfaces, demolition of plaster walls) or the visible concentration of 
the mold is heavy (blanket coverage as opposed to patchy), then it is recommended 
that the remediation procedures for Level III be followed.  
 
 
Level III:  Large Area – Total Surface Area affected greater than 100 square 
feet or potential for increased occupant or remediator exposure during 
remediation is estimated to be significant.  (See Appendix B for detailed guidance).  
 

The following procedures are recommended: 

Refer to Appendices C & D for PPE and Containment guidance. 

Completely isolate the work area from occupied spaces using double layers of 
polyethylene plastic sheeting sealed with duct tape (including ventilation 
ducts/grills, fixtures, and any other openings). 

Utilize an exhaust fan with a HEPA filter to generate negative pressurization.  
Provide airlocks and a decontamination room. 
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The work area and areas directly adjacent should be unoccupied.  Further 
vacating of people from spaces near the work area is recommended in the 
presence of infants (less than 12 months old), persons having undergone 
recent surgery, immune suppressed people, or people with chronic 
inflammatory lung diseases (e.g., asthma, hypersensitivity pneumonitis, and 
severe allergies). 

Contaminated materials that cannot be cleaned should be sealed and double-
bagged in 6-mil plastic bags and removed.  Since there are no special disposal 
requirements for moldy materials, they can be discarded as ordinary 
construction waste.  The outside of the bags should be cleaned with a damp 
cloth and a detergent solution or HEPA vacuumed in the decontamination 
chamber prior to their transport to uncontaminated areas of the building.  

The contained area and decontamination room should be HEPA vacuumed 
and cleaned with a damp cloth and/or mop with a detergent solution and be 
visibly clean prior to the removal of isolation barriers. 

Pre- and post-remediation sampling may also be useful in determining whether 
remediation efforts have been effective.  After remediation, the types and 
concentrations of mold in the indoor air samples should be similar to what is found in 
the local outdoor air(4).  Since no Federal limits have been set for mold or mold 
spores, sampling cannot be used to check a building's compliance with Federal mold 
standards.  

If any remediation sampling is deemed necessary contact your local industrial 
hygiene office or contact safety and health professionals with specific experience in 
designing mold sampling protocols, sampling methods, and interpretation of results.  
Sample analysis should follow analytical methods recommended by the American 
Industrial Hygiene Association (AIHA) or the American Conference of 
Governmental Industrial Hygienists (ACGIH).  The laboratory conducting the 
analyses should participate in the AIHA Environmental Microbiology Proficiency 
Analytical Testing (EMPAT) program.    

 
 

 
Level IV: Remediation of HVAC Systems (See Appendix B for detailed guidance.  
For a small area (<10 ft2) follow Level I guidance for PPE and containment and for a 
areas  (>10 ft2) follow Medium (Level II) or when greater than 100 ft2 follow Large 
(Level III) guidance for PPE and containment as discussed in Appendices B, C, and 
D)  
 

A Small Isolated Area of Contamination (total surface area affected <10 square 
feet) in the HVAC System   

The HVAC system should be shut down prior to any remedial activities. 
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Regular building maintenance staff can conduct this level of remediation.  Such 
persons should receive training on proper clean up methods, personal protection, 
and potential health hazards.  This training can be performed as part of a program 
to comply with the requirements of the OSHA Hazard Communication Standard 
(29 CFR 1910.1200). 

See Appendix C for PPE guidance.  Respiratory protection (e.g., N95 disposable 
respirator), used in accordance with the OSHA respiratory protection standard (29 
CFR 1910.134), is recommended (7).  Gloves and goggles should be worn.  All 
individuals must be trained, have medical clearance, and must be fit-tested by a 
trained professional. 

The work area should be unoccupied.  Vacating people from spaces adjacent to 
the work area is not necessary but is recommended in the presence of infants (less 
than 12 months old), persons recovering from recent surgery, immune suppressed 
people, or people with chronic inflammatory lung diseases (e.g., asthma, 
hypersensitivity pneumonitis, and severe allergies). 

Containment of the work area is not necessary.  Dust suppression methods, such 
as misting (not soaking) surfaces prior to remediation, are recommended. 

Growth supporting materials that are contaminated, such as the insulation of 
interior lined ducts and filters, should be removed.  Other contaminated materials 
that cannot be cleaned should be sealed and double-bagged in 6-mil plastic bags 
and removed.  Since there are no special disposal requirements for moldy 
materials, they can be discarded as ordinary construction waste. 

The work area and areas immediately surrounding the work area should be HEPA 
vacuumed and cleaned with a damp cloth and/or mop and a detergent solution. 

All areas should be left dry and visibly free from contamination and debris.  

Areas of Contamination (Total surface area affected >10 square feet) in the 
HVAC System  
 

The following procedures are recommended: 

The HVAC system should be shut down prior to any remedial activities. 

Refer to Appendices C & D for PPE and Containment guidance. 

Completely isolate the work area from other areas.  Isolate the HVAC system 
using double layers of polyethylene plastic sheeting sealed with duct tape 
(including ventilation ducts/grills, fixtures, and any other openings). 
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Utilize an exhaust fan with a HEPA filter to generate negative pressurization.  
Provide airlocks and a decontamination room. 

Growth supporting materials that are contaminated, such as the insulation of 
interior lined ducts and filters, should be removed.  Other contaminated 
materials that cannot be cleaned should be sealed and removed in double-
bagged 6-mil plastic.  When a decontamination room is present, the outside of 
the bags should be cleaned with a damp cloth and a detergent solution or 
HEPA vacuumed prior to their transport to uncontaminated areas of the 
building.  Since there are no special disposal requirements for moldy 
materials, they can be discarded as ordinary construction waste. 

The contained area and decontamination room should be HEPA vacuumed 
and cleaned with a damp cloth and/or mop and a detergent solution prior to 
the removal of isolation barriers. 

All areas should be left dry and visibly free from contamination and 
 debris. 

Pre- and post-remediation sampling may also be useful in determining whether  
remediation efforts have been effective. After remediation, the types and 
concentrations of mold in the indoor air samples should be similar to what is found in 
the local outdoor air (4).  Since no Federal limits have been set for mold or mold 
spores, sampling cannot be used to check a building's compliance with Federal mold 
standards.   

If remediation sampling is necessary contact your local industrial hygiene office or 
contact safety and health professionals with specific experience in designing mold 
sampling protocols, sampling methods, and interpretation of results.  Sample analysis 
should follow analytical methods recommended by the American Industrial Hygiene 
Association (AIHA) or the American Conference of Governmental Industrial 
Hygienists (ACGIH).   

 
HAZARD COMMUNICATION  
 
When mold growth requiring Level III or IV (large-scale) remediation is found, the building 
owner, management, and/or employer should notify occupants in the affected area(s) of its 
presence.  Notification should include a description of the remedial measures to be taken and 
a timetable for completion.  Well-planned group meetings held before and after remediation 
with full disclosure of plans and results can be an effective communication mechanism.  
Individuals seeking medical attention should be provided with a copy of all inspection results 
and interpretation to give to their medical practitioners (1 and 3). 
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CONCLUSION  
 
In summary, the prompt remediation of contaminated material and infrastructure repair must 
be the primary response to mold contamination in buildings.  The simplest and most 
expedient remediation that properly and safely removes mold growth from buildings should 
be used.  Widespread contamination poses much larger problems that must be addressed on a 
case-by-case basis in consultation with a health and safety specialist. Effective 
communication with building occupants is an essential component of all remedial efforts.  
Individuals with persistent health problems should go to the local occupational health clinic 
or see their physicians for a referral to practitioners who are trained in 
occupational/environmental medicine or related specialties and are knowledgeable about 
these types of exposures.  
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APPENDIX A 

 [Source:  EPA 402-K-01-001:  Mold Remediation in Schools and Commercial Buildings, 
March 2001] 

Water Damage Cleanup and Mold Prevention  

Appendix A presents strategies to respond to water damage within 24-48 hours.  These 
guidelines are designed to help avoid the need for remediation of mold growth by taking 
quick action before growth starts.  If mold growth is found on the materials listed in 
Appendix A, refer to Appendix B for guidance on remediation.  Depending on the size of the 
area involved and resources available, professional assistance may be needed to dry an area 
quickly and thoroughly.  

   

 Water Damage - Cleanup and Mold Prevention 
Guidelines for Response to Clean Water Damage within 24-48 Hours to Prevent 
Mold Growth£ 

Water-Damaged 
Material† Actions 

Books and papers • For non-valuable items, discard books and papers.  
• Photocopy valuable/important items, discard 

originals.  
• Freeze (in frost-free freezer or meat locker) or 

freeze-dry.  

Carpet and backing - 
dry within 24-48 hours§ 

• Remove water with water extraction vacuum.  
• Reduce ambient humidity levels with 

dehumidifier.  
• Accelerate drying process with fans.  

Ceiling tiles • Discard and replace.  

Cellulose insulation • Discard and replace.  

Concrete or cinder 
block surfaces 

• Remove water with water extraction vacuum.  
• Accelerate drying process with dehumidifiers, 

fans, and/or heaters.  

Fiberglass insulation • Discard and replace.  
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Hard surface, porous 
flooring§ (Linoleum, 
ceramic tile, vinyl) 

• Vacuum or damp wipe with water and mild 
detergent and allow to dry; scrub if necessary.  

• Check to make sure under flooring is dry; dry 
under flooring if necessary.  

Non-porous, hard 
surfaces 
(Plastics, metals) 

• Vacuum or damp wipe with water and mild 
detergent and allow to dry; scrub if necessary.  

Upholstered furniture • Remove water with water extraction vacuum.  
• Accelerate drying process with dehumidifiers, 

fans, and/or heaters.  
• May be difficult to completely dry within 48 

hours. If the piece is valuable, you may wish to 
consult a restoration/water damage professional 
who specializes in furniture.  

Wallboard 
(Drywall and gypsum 
board) 

• May be dried in place if there is no obvious 
swelling and the seams are intact. If not, remove, 
discard, and replace.  

• Ventilate the wall cavity, if possible.  

Window drapes • Follow laundering or cleaning instructions 
recommended by the manufacturer.  

Wood surfaces • Remove moisture immediately and use 
dehumidifiers, gentle heat, and fans for drying. 
(Use caution when applying heat to hardwood 
floors.)  

• Treated or finished wood surfaces may be cleaned 
with mild detergent and clean water and allowed 
to dry.  

• Wet paneling should be pried away from wall for 
drying 
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£  If mold growth has occurred or materials have been wet for more than 48 hours, consult Appendix 
B.  Even if materials are dried within 48 hours, mold growth may have occurred.  Professionals may 
test items if there is doubt.  Note that mold growth will not always occur after 48 hours; this is only a 
guideline.  
These guidelines are for damage caused by clean water.  If you know or suspect that the water source 
is contaminated with sewage, or chemical or biological pollutants, then OSHA may have requirements 
for Personal Protective Equipment and containment.  An experienced professional should be consulted 
if you and/or your remediators do not have expertise remediating in contaminated water situations.  Do 
not use fans before determining that the water is clean or sanitary.  
 
† If a particular item(s) has high monetary or sentimental value, you may wish to consult a 
restoration/water damage specialist.  
 
§ The subfloor under the carpet or other flooring material must also be cleaned and dried.  See the 
appropriate section of this table for recommended actions depending on the composition of the 
subfloor. 
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APPENDIX B 

[Adapted from EPA 402-K-01-001, March 2001] 

Mold Remediation Guidelines  

Appendix B presents remediation guidelines for building materials that have or are likely to 
have mold growth.  The guidelines in Appendix B are designed to protect the health of 
occupants and cleanup personnel during remediation.  These guidelines are based on the area 
and type of material affected by water damage and/or mold growth.  Please note that these 
are guidelines; some professionals may prefer other cleaning methods.   
If you are considering cleaning your ducts as part of your remediation plan, you should 
consult EPA's publication entitled, Should You Have the Air Ducts In Your Home Cleaned? 
(5)  Although this EPA document has a residential focus, the same concept applies to other 
building types.  If possible, remediation activities should be scheduled during off-hours when 
building occupants are less likely to be affected.  

Although the level of personal protection suggested in these guidelines is based on the total 
surface area contaminated and the potential for remediator and/or occupant exposure, 
professional judgment should always play a part in remediation decisions.  These 
remediation guidelines are based on the size of the affected area to make it easier for 
remediators to select appropriate techniques, not on the basis of health effects or research 
showing there is a specific method appropriate at a certain number of square feet.  The 
guidelines have been designed to help construct a remediation plan.  The remediation 
manager will then use professional judgment and experience to adapt the guidelines to 
particular situations.  When in doubt, caution is advised.  Consult an experienced mold 
remediator for more information. 

Guidelines for Remediating Building Materials  
with Mold Growth Caused by Clean Water*  

Material or Furnishing Affected  Cleanup 
Methods† Personal Protective Equipment Containment 

SMALL - Total Surface Area Affected Less Than 10 square feet (ft2) 
Books and papers   3 
Carpet and backing  1, 3  

Concrete or cinder block  1, 3  
Hard surface, porous flooring 
(linoleum, ceramic tile, vinyl)  1, 2, 3 

Non-porous, hard surfaces 
(plastics, metals)  1, 2, 3  

Upholstered furniture & drapes  1, 3  

Wallboard (drywall and gypsum 
board)  3  

Wood surfaces  1, 2, 3 

Minimum  

N-95 respirator, gloves, and goggles 
None required  
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MEDIUM - Total Surface Area Affected Between 10 and 100 ft2 

Books and papers   3 
Carpet and backing  1,3,4 

Concrete or cinder block 1,3 
Hard surface, porous flooring 
(linoleum, ceramic tile, vinyl)  1,2,3 

Non-porous, hard surfaces 
(plastics, metals)  1,2,3 

Upholstered furniture & drapes  1,3,4 
Wallboard (drywall and gypsum 

board)  3,4 

Wood surfaces  1,2,3 

Limited or Full  

Use professional judgment, consider 
potential for remediator exposure and size 

of contaminated area 

  

Limited  

Use professional judgment, consider 
potential for remediator/occupant 

exposure and size of contaminated area 

  

LARGE - Total Surface Area Affected Greater Than 100 ft2 or Potential for  
Increased Occupant or Remediator Exposure During Remediation  Estimated to be Significant 

Books and papers   3 
Carpet and backing  1,3,4 

Concrete or cinder block 1,3 
Hard surface, porous flooring 
(linoleum, ceramic tile, vinyl)  1,2,3,4 

Non-porous, hard surfaces 
(plastics, metals)  1,2,3 

Upholstered furniture & drapes  1,2,4 
Wallboard (drywall and gypsum 

board)  3,4 

Wood surfaces  1,2,3,4 

Full  

Use professional judgment, consider 
potential for remediator/occupant exposure 

and size of contaminated area 

  

Full  

Use professional judgment, consider 
potential for remediator exposure and 

size of contaminated area 

  

 
 
*Use professional judgment to determine prudent levels of Personal Protective Equipment and 
containment for each situation, particularly as the remediation site size increases and the potential for 
exposure and health effects rises.  Assess the need for increased Personal Protective Equipment, if, 
during the remediation, more extensive contamination is encountered than was expected.  Consult 
Appendix A if materials have been wet for less than 48 hours, and mold growth is not apparent.  These 
guidelines are for damage caused by clean water.  If you know or suspect that the water source is 
contaminated with sewage, or chemical or biological pollutants, then the Occupational Safety and 
Health Administration (OSHA) requires PPE and containment.  An experienced professional should be 
consulted if you and/or your remediators do not have expertise in remediating contaminated water 
situations.  

†Select method most appropriate to situation.  Since molds gradually destroy the things they grow on, if 
mold growth is not addressed promptly, some items may be damaged such that cleaning will not restore 
their original appearance.  If mold growth is heavy and items are valuable or important, you may wish 
to consult a restoration/water damage/remediation expert.  Please note that these are guidelines; other 
cleaning methods may be preferred by some professionals. 
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Cleanup Methods 

• Method 1:  Wet vacuum (in the case of porous materials, some mold spores/fragments will 
remain in the material but will not grow if the material is completely dried).  Steam cleaning 
may be an alternative for carpets and some upholstered furniture.  

• Method 2:  Damp-wipe surfaces with plain water or with water and detergent solution (except 
wood —use wood floor cleaner); scrub as needed.  

• Method 3:  High-efficiency particulate air (HEPA) vacuum after the material has been 
thoroughly dried.  Dispose of the contents of the HEPA vacuum in well-sealed plastic bags.  

• Method 4:  Discard -  Remove water-damaged materials and seal in plastic bags while inside 
of containment, if present.  Dispose of as normal waste.  HEPA vacuum area after it is dried.  

Personal Protective Equipment (PPE) 

• Minimum:  Gloves, N-95 respirator, goggles/eye protection  
• Limited:  Gloves, N-95 respirator or half-face respirator with HEPA filter, disposable overalls, 

goggles/eye protection  
• Full:  Gloves, disposable full body clothing, head gear, foot coverings, full-face respirator with 

HEPA filter  

Containment 

• Limited:  Use polyethylene-sheeting ceiling to floor around affected area with a slit entry and 
covering flap; maintain area under negative pressure with HEPA filtered fan unit. Block 
supply and return air vents within containment area.  

• Full:  Use two layers of fire-retardant polyethylene sheeting with one airlock chamber. 
Maintain area under negative pressure with HEPA filtered fan exhausted outside of building. 
Block supply and return air vents within containment area.  

Table developed from literature and remediation documents including Bioaerosols: Assessment and 
Control (American Conference of Governmental Industrial Hygienists, 1999) (4) and IICRC S500, 
Standard and Reference Guide for Professional Water Damage Restoration, (Institute of Inspection, 
Cleaning and Restoration, 1999) (6) 
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APPENDIX C 

[Adapted Source:  EPA 402-K-01-001:  Mold Remediation in Schools and Commercial 
Buildings, March 2001] 

PERSONAL PROTECTIVE EQUIPMENT 

Skin and Eye Protection 

Gloves are required to protect the skin from contact with mold allergens (and in some cases 
mold toxins) and from potentially irritating cleaning solutions.  Long gloves that extend to 
the middle of the forearm are recommended.  The glove material should be selected based 
on the type of materials being handled.  If you are using a strong cleaning solution, you 
should select gloves made from natural rubber, neoprene, nitrile, polyurethane, or polyvinyl 
chloride (PVC).  If you are using a mild detergent or plain water, ordinary household rubber 
gloves may be used.  To protect your eyes, use properly fitted goggles or a full-face 
respirator with HEPA filter.  Goggles must be designed to prevent the entry of dust and 
small particles.  Safety glasses or goggles with open vent holes are not acceptable.   

Respiratory Protection 

Respirators protect cleanup workers from inhaling airborne mold, mold spores, and dust.  
Respiratory protection used in accordance with the OSHA respiratory protection standard (29 
CFR 1910.134), is recommended(7).  All individuals must be trained, have medical 
clearance, and must be fit-tested by a trained professional before wearing a respirator. 

• Minimum:  When cleaning up a small area affected by mold, you should use an N-95 
respirator.  This device covers the nose and mouth, will filter out 95% of the 
particulates that pass through the filter.  In situations where a full-face respirator is in 
use, additional eye protection is not required.  

• Limited:  Limited PPE includes use of a half-face or full-face air-purifying respirator 
(APR) equipped with a HEPA filter cartridge.  These respirators filter mold particles 
in the air.  Note that half-face APRs do not provide eye protection. In addition, the 
HEPA filters do not remove vapors or gases.  You should always use respirators 
approved by the National Institute for Occupational Safety and Health. 

• Full:  In situations in which high levels of airborne dust or mold spores are likely or 
when intense or long-term exposures are expected (e.g., the cleanup of large areas of 
contamination), a full-face, powered air-purifying respirator (PAPR) is 
recommended.  Full-face PAPRs use a blower to force air through a HEPA filter. 
The HEPA-filtered air is supplied to a mask that covers the entire face or a hood that 
covers the entire head.  The positive pressure within the mask or hood prevents 
unfiltered air from entering through penetrations or gaps.  Individuals must be trained 
to use their respirators before they begin remediation.   
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Disposable Protective Clothing  

Disposable clothing is recommended during a medium or large remediation project to 
prevent the transfer and spread of mold to clothing and to eliminate skin contact with 
mold.  

• Limited:  Disposable paper overalls can be used.  
• Full:  Mold-impervious disposable head and foot coverings, and a body suit made of a 

breathable material, such as TYVEK®, should be used.  All gaps, such as those 
around ankles and wrists, should be sealed (many remediators use duct tape to seal 
clothing).  
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APPENDIX D 

[Source:  EPA 402-K-01-001:  Mold Remediation in Schools and Commercial Buildings, 
March 2001] 

CONTAINMENT GUIDANCE 

Containment 

The purpose of containment during 
remediation activities is to limit release 
of mold into the air and surroundings, in 
order to minimize the exposure of 
remediators and building occupants to 
mold.  Mold and moldy debris should 
not be allowed to spread to areas in the 
building beyond the contaminated site.  

The two types of containment 
recommended in Appendix B are limited 
and full.  The larger the area of moldy 
material, the greater the possibility of 
human exposure and the greater the need 
for containment.  In general, the size of 
the area helps determine the level of 
containment.  However, a heavy growth 
of mold in a relatively small area could 
release more spores than a lighter growth 
of mold in a relatively large area.  
Choice of containment should be based 
on professional judgment.  The primary 
object of containment should be to 
prevent occupant and remediator 
exposure to mold.  

Containment Tips 
• Always maintain the 

containment area under 
negative pressure. 

• Exhaust fans to outdoors 
and ensure that adequate 
makeup air is provided.  

• If the containment is 
working, the 
polyethylene sheeting 
should billow inwards on 
all surfaces. If it flutters 
or billows outward, 
containment has been 
lost, and you should find 
and correct the problem 
before continuing your 
remediation activities.  

 

Limited Containment 

Limited containment is generally recommended for areas involving between 10 and 100 
square feet (ft2) of mold contamination.  The enclosure around the moldy area should consist 
of a single layer of 6-mil, fire-retardant polyethylene sheeting.  The containment should have 
a slit entry and covering flap on the outside of the containment area.  For small areas, the 
polyethylene sheeting can be affixed to floors and ceilings with duct tape. For larger areas, a 
steel or wooden stud frame can be erected and polyethylene sheeting attached to it.  All 
supply and air vents, doors, chases, and risers within the containment area must be sealed 
with polyethylene sheeting to minimize the migration of contaminants to other parts of the 
building.  Heavy mold growth on ceiling tiles may impact HVAC systems if the space above 
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the ceiling is used as a return air plenum.  In this case, containment should be installed from 
the floor to the ceiling deck, and the filters in the air-handling units serving the affected area 
may have to be replaced once remediation is finished. 

The containment area must be maintained under negative pressure relative to surrounding 
areas.  This will ensure that contaminated air does not flow into adjacent areas.  This can 
be done with a HEPA-filtered fan unit exhausted outside of the building.  For small, easily 
contained areas, an exhaust fan ducted to the outdoors can also be used.  The surfaces of 
all objects removed from the containment area should be remediated/cleaned prior to 
removal.  The remediation guidelines outlined in Appendix B can be implemented when 
the containment is completely sealed and is under negative pressure relative to the 
surrounding area. 

Full Containment 

Full containment is recommended for the cleanup of mold-contaminated surface areas greater 
than 100 ft2 or in any situation in which it appears likely that the occupant space would be 
further contaminated without full containment.  Double layers of polyethylene should be 
used to create a barrier between the moldy area and other parts of the building. A 
decontamination room or airlock should be constructed for entry into and exit from the 
remediation area.  The entryways to the airlock from the outside and from the airlock to the 
main containment area should consist of a slit entry with covering flaps on the outside 
surface of each slit entry.  The chamber should be large enough to hold a waste container and 
allow a person to put on and remove PPE.  All contaminated PPE, except respirators, should 
be placed in a sealed bag while in this chamber.  Respirators should be worn until 
remediators are outside the decontamination chamber.  PPE must be worn throughout the 
final stages of HEPA vacuuming and damp-wiping of the contained area.  PPE must also be 
worn during HEPA vacuum filter changes or cleanup of the HEPA vacuum. 
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Industrial Hygiene/Preventive Medicine Mold Assessment Guide 

 

Introduction 

The USACHPPM Industrial Hygiene Field Services Program receives requests from 
industrial hygiene (IH)/preventive medicine (PM) field personnel for information about mold 
investigations and clean-up procedures.  Like all organisms, molds have an absolute 
requirement for water.  The types of mold and their abundance in an area depend on the 
availability of nutrients (i.e., dirt), water and temperature.  Chronic water intrusion, lack of 
adequate ventilation and moisture control, and or isolated floods, such as a water pipe 
bursting, are typical conditions, which lead to mold growth in buildings. 
 
When mold growth is present, the removal and cleaning of contaminated materials must be 
handled with proper precautions, because disturbing this growth can result in bioaerosol 
release, i.e., sending millions of spores into the air.   
 
This mold assessment guide used in conjunction with the ARMY Facilities Management 
Information Document on Mold Remediation Issues (TG 277)1 will assist Industrial 
Hygienists and or Preventive Medicine personnel in conducting mold investigations.  Since a 
team approach is recommended, the collaboration between IH/PM personnel and facility 
management personnel is vital to correct moldy conditions and prevent future mold growth.  
Use the following procedures and refer to Appendix A:  Mold Investigation Decision Logic, 
for guidance on mold investigation, evaluation, and remediation for routine assessments. 
 
Air sampling for mold should never be part of a routine assessment.  Remediation 
strategies can generally be made on the basis of a visual inspection or confirmation with 
a bulk or surface sample.  In addition, air sampling methods for some mold are prone 
to false negative results and therefore cannot be used to definitively rule out 
contamination2. 

Safety Tips While Investigating and Evaluating Mold and Moisture Problems3 

• Be careful not to touch mold or moldy items with bare hands. 
• Do not allow mold or mold spores to get into your eyes. 
• Do not breathe in mold or mold spores. 
• Consult Appendices B, C, and D for Remediation, Personal Protective Equipment 

(PPE) to be used during remediation and Containment guidance. 
• Consider using PPE when disturbing mold during investigation.  Depending upon the 

situation, a half-face NIOSH-approved N-95 respirator, gloves, and goggles are 
recommended. 
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Communicate with building occupants at all stages of process, as appropriate1. 

When mold growth requiring Level III or IV (large-scale) remediation is found (See 
Appendix B), the building owner, management, and/or employer should notify occupants in 
the affected area(s) of its presence.  Notification should include a description of the remedial 
measures to be taken and a timetable for completion.  Well-planned group meetings held 
before and after remediation with full disclosure of plans and results can be an effective 
communication mechanism.  Individuals seeking medical attention should be provided with a 
copy of all inspection results and interpretation to give to their medical practitioners. 

Routine Investigation and Evaluation of moisture and mold problems3. 

� Determine the total surface area of visible mold affected (square feet). 
� Consider the possibility of hidden mold. 
� Clean up small mold problems and fix moisture problems before they become large 

problems. 
� Select remediation personnel or team based on the assessment. 
� Investigate areas associated with occupant complaints. 
� Identify source(s) or cause of water or moisture problem(s). 
� Note type of water-damaged materials (wallboard, carpet, etc.). 
� Check inside air ducts and air handling unit. 

Assessments Requiring Sampling 

Air sampling may be necessary if an individual(s) has been diagnosed with a disease that is 
or may be associated with mold exposure (e.g., aspergillosis) and the occupational health 
physician/medical practitioner desires to confirm the causative agent. 

Pre- and post-remediation air sampling may be necessary if there is evidence from a visual 
inspection or bulk sampling that the ventilation systems are contaminated.  The purpose of 
such sampling is to assess the extent of contamination throughout a building and to confirm 
adequate remediation.   

Air sampling may be necessary if the presence of mold is suspected (e.g., musty odors) but 
cannot be identified by a visual inspection or bulk sampling (e.g., mold growth behind walls).  
The purpose of this sampling is to determine the location and degree of contamination2. 

When air sampling is deemed necessary and is performed, outdoor air samples should be 
collected at the same time at the fresh air intake, which serves the suspected area.  Values 
obtained should be compared and the indoor and outdoor air samples should be similar in 
kinds and concentrations of mold to what is found locally in the outdoor air4.  If they are 
different, bioamplification is occurring and the problem needs corrected.  

Personnel conducting the sampling should be trained in proper air sampling methods for 
microbial contaminants.  For additional information on air sampling, refer to the American 
Conference of Governmental Industrial Hygienists', "Bioaerosols: Assessment and Control4."  
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Sample analysis should follow analytical methods recommended by the American Industrial 
Hygiene Association (AIHA) or the American Conference of Governmental Industrial 
Hygienists (ACGIH).  The laboratory conducting the analyses should participate in the AIHA 
Environmental Microbiology Proficiency Analytical Testing (EMPAT) program.  For further 
mold assistance, contact USACHPPM, Industrial Hygiene Field Services Program, DSN 
584-3118 or (410) 436-3118. 
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APPENDIX A 

 

 

 

MOLD INVESTIGATION DECISION LOGIC

 5
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MOLD INVESTIGATION DECISION LOGIC NOTES: 

1.  Roughly approximate the total surface area of visible mold.  Categorization of the 
remediation levels are sometimes borderline, so when trying to decide the category to apply, 
consider the extent of visible growth, such as a heavy blanket of growth on the surface, to barely 
visible.  If heavy growth is apparent, consider moving up to the next level of protection. 

2.  Do not skip this step.  Address the source of water or moisture problem or the mold will 
simply reappear.  

3.  Always protect the health and safety of the building occupants and remediators. 

4.  Mold may be hiding on the backside of drywall, vinyl wallpaper, or paneling, the top of 
ceiling tiles, the underside of carpets and pads.  Check walls behind furniture, pipe chases and 
utility tunnels, porous thermal or acoustic liners inside ductwork, or check the rafters (due to roof 
leaks or insufficient insulation)3. 

5.   Utilize appendices B and C for remediation guidance.  Use your best judgment during 
investigations, if not disturbing the mold you may need minimal to no PPE.  Do not alarm 
building occupants unnecessarily, but protect yourself as necessary. 

6.  If the containment is working properly, the polyethylene sheeting will billow inwards on all 
surfaces.  If it flutters or billows outward, containment has not been achieved, and you should 
find and correct the problem before starting your remediation activities3.  Confirm negative 
pressure with smoke tubes. 

7.  Select remediation personnel who have the experience and training needed to implement the 
remediation plan. 

8.  You must completely fix or eliminate the water or moisture problem to solve the problem.   

9.  You should revisit the site(s) approximately two weeks after remediation, and it should show 
no signs of water damage or mold growth. 

10.  If you discover hidden mold, revise your plan by reassessing the size of moldy area. 

11.  If you believe that you have a hidden mold problem, you may want to consider hiring an 
experienced mold investigative professional.  

 7

BEST AVAILABLE COPY

BEST AVAILABLE COPY FOIA Requested Record #J-15-0085 (MD) 
Released by National Guard Bureau 

Page 2664 of 5269

Posted to NGB FOIA Reading Room 
May, 2018



TG 278  Feb 02 
 

APPENDIX B 
[Adapted from EPA 402-K-01-001, March 2001] 

Mold Remediation Guidelines  

Appendix B presents remediation guidelines for building materials that have or are 
likely to have mold growth.  The guidelines in Appendix B are designed to protect 
the health of occupants and cleanup personnel during remediation.  These 
guidelines are based on the area and type of material affected by water damage 
and/or mold growth.  Please note that these are guidelines; some professionals may 
prefer other cleaning methods.   
If you are considering cleaning your ducts as part of your remediation plan, you 
should consult EPA's publication entitled, Should You Have the Air Ducts In Your 
Home Cleaned? (5)  Although this EPA document has a residential focus, the same 
concept applies to other building types.  If possible, remediation activities should 
be scheduled during off-hours when building occupants are less likely to be 
affected.  

Although the level of personal protection suggested in these guidelines is based on 
the total surface area contaminated and the potential for remediator and/or 
occupant exposure, professional judgment should always play a part in remediation 
decisions.  These remediation guidelines are based on the size of the affected area 
to make it easier for remediators to select appropriate techniques, not on the basis 
of health effects or research showing there is a specific method appropriate at a 
certain number of square feet.  The guidelines have been designed to help construct 
a remediation plan.  The remediation manager will then use professional judgment 
and experience to adapt the guidelines to particular situations.  When in doubt, 
caution is advised.  Consult an experienced mold remediator for more information. 
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Guidelines for Remediating Building Materials  
with Mold Growth Caused by Clean Water*  

Material or Furnishing 
Affected  

Cleanup 
Methods† Personal Protective Equipment Containment 

SMALL - Total Surface Area Affected Less Than 10 square feet (ft2) 
Books and papers   3 
Carpet and backing  1, 3  

Concrete or cinder block  1, 3  
Hard surface, porous flooring 
(linoleum, ceramic tile, vinyl)  1, 2, 3 

Non-porous, hard surfaces 
(plastics, metals)  1, 2, 3  

Upholstered furniture & drapes  1, 3  

Wallboard (drywall and 
gypsum board)  3  

Wood surfaces  1, 2, 3 

Minimum  

N-95 respirator, gloves, and goggles 
None required  

MEDIUM - Total Surface Area Affected Between 10 and 100 ft2 
Books and papers   3 
Carpet and backing  1,3,4 

Concrete or cinder block 1,3 
Hard surface, porous flooring 
(linoleum, ceramic tile, vinyl)  1,2,3 

Non-porous, hard surfaces 
(plastics, metals)  1,2,3 

Upholstered furniture & drapes  1,3,4 
Wallboard (drywall and 

gypsum board)  3,4 

Wood surfaces  1,2,3 

Limited or Full  

Use professional judgment, consider 
potential for remediator exposure and size 

of contaminated area 

  

Limited  

Use professional judgment, consider 
potential for remediator/occupant 

exposure and size of contaminated area 

  

LARGE - Total Surface Area Affected Greater Than 100 ft2 or Potential for  
Increased Occupant or Remediator Exposure During Remediation  Estimated to be Significant 

Books and papers   3 
Carpet and backing  1,3,4 

Concrete or cinder block 1,3 
Hard surface, porous flooring 
(linoleum, ceramic tile, vinyl)  1,2,3,4 

Non-porous, hard surfaces 
(plastics, metals)  1,2,3 

Upholstered furniture & drapes  1,2,4 
Wallboard (drywall and 

gypsum board)  3,4 

Wood surfaces  1,2,3,4 

Full  

Use professional judgment, consider 
potential for remediator/occupant exposure 

and size of contaminated area 

  

Full  

Use professional judgment, consider 
potential for remediator exposure and size 

of contaminated area 
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*Use professional judgment to determine prudent levels of Personal Protective Equipment and 
containment for each situation, particularly as the remediation site size increases and the potential for 
exposure and health effects rises.  Assess the need for increased Personal Protective Equipment, if, 
during the remediation, more extensive contamination is encountered than was expected.  These 
guidelines are for damage caused by clean water.  If you know or suspect that the water source is 
contaminated with sewage, or chemical or biological pollutants, then the Occupational Safety and 
Health Administration (OSHA) requires PPE and containment.  An experienced professional should be 
consulted if you and/or your remediators do not have expertise in remediating contaminated water 
situations.  

†Select method most appropriate to situation.  Since molds gradually destroy the things they grow on, if 
mold growth is not addressed promptly, some items may be damaged such that cleaning will not restore 
their original appearance.  If mold growth is heavy and items are valuable or important, you may wish 
to consult a restoration/water damage/remediation expert.  Please note that these are guidelines; other 
cleaning methods may be preferred by some professionals. 

Cleanup Methods 

• Method 1:  Wet vacuum (in the case of porous materials, some mold spores/fragments will 
remain in the material but will not grow if the material is completely dried).  Steam cleaning 
may be an alternative for carpets and some upholstered furniture.  

• Method 2:  Damp-wipe surfaces with plain water or with water and detergent solution (except 
wood —use wood floor cleaner); scrub as needed.  

• Method 3:  High-efficiency particulate air (HEPA) vacuum after the material has been 
thoroughly dried.  Dispose of the contents of the HEPA vacuum in well-sealed plastic bags.  

• Method 4:  Discard -  Remove water-damaged materials and seal in plastic bags while inside 
of containment, if present.  Dispose of as normal waste.  HEPA vacuum area after it is dried.  

Personal Protective Equipment (PPE) 

• Minimum:  Gloves, N-95 respirator, goggles/eye protection  
• Limited:  Gloves, N-95 respirator or half-face respirator with HEPA filter, disposable overalls, 

goggles/eye protection  
• Full:  Gloves, disposable full body clothing, head gear, foot coverings, full-face respirator with 

HEPA filter  

Containment 

• Limited:  Use polyethylene-sheeting ceiling to floor around affected area with a slit entry and 
covering flap; maintain area under negative pressure with HEPA filtered fan unit. Block 
supply and return air vents within containment area.  

• Full:  Use two layers of fire-retardant polyethylene sheeting with one airlock chamber. 
Maintain area under negative pressure with HEPA filtered fan exhausted outside of building. 
Block supply and return air vents within containment area.  

Table developed from literature and remediation documents including Bioaerosols: Assessment and 
Control (American Conference of Governmental Industrial Hygienists, 1999) (4) and IICRC S500, 
Standard and Reference Guide for Professional Water Damage Restoration, (Institute of Inspection, 
Cleaning and Restoration, 1999) (6) 

 10

BEST AVAILABLE COPY

BEST AVAILABLE COPY FOIA Requested Record #J-15-0085 (MD) 
Released by National Guard Bureau 

Page 2667 of 5269

Posted to NGB FOIA Reading Room 
May, 2018



TG 278  Feb 02 
 

APPENDIX C 

[Adapted Source:  EPA 402-K-01-001:  Mold Remediation in Schools and Commercial 
Buildings, March 2001] 

PERSONAL PROTECTIVE EQUIPMENT 

Skin and Eye Protection 

Gloves are required to protect the skin from contact with mold allergens (and in some 
cases mold toxins) and from potentially irritating cleaning solutions.  Long gloves that 
extend to the middle of the forearm are recommended.  The glove material should be 
selected based on the type of materials being handled.  If you are using a strong cleaning 
solution, you should select gloves made from natural rubber, neoprene, nitrile, 
polyurethane, or polyvinyl chloride (PVC).  If you are using a mild detergent or plain 
water, ordinary household rubber gloves may be used.  To protect your eyes, use properly 
fitted goggles or a full-face respirator with HEPA filter.  Goggles must be designed to 
prevent the entry of dust and small particles.  Safety glasses or goggles with open vent 
holes are not acceptable.   

Respiratory Protection 

Respirators protect cleanup workers from inhaling airborne mold, mold spores, and dust.  
Respiratory protection used in accordance with the OSHA respiratory protection standard (29 
CFR 1910.134), is recommended(7).  All individuals must be trained, have medical clearance, 
and must be fit-tested by a trained professional before wearing a respirator. 

• Minimum:  When cleaning up a small area affected by mold, you should use an N-95 
respirator.  This device covers the nose and mouth, will filter out 95% of the particulates 
that pass through the filter.  In situations where a full-face respirator is in use, additional 
eye protection is not required.  

• Limited:  Limited PPE includes use of a half-face or full-face air-purifying respirator 
(APR) equipped with a HEPA filter cartridge.  These respirators filter mold particles in 
the air.  Note that half-face APRs do not provide eye protection. In addition, the HEPA 
filters do not remove vapors or gases.  You should always use respirators approved by the 
National Institute for Occupational Safety and Health. 

• Full:  In situations in which high levels of airborne dust or mold spores are likely or when 
intense or long-term exposures are expected (e.g., the cleanup of large areas of 
contamination), a full-face, powered air-purifying respirator (PAPR) is recommended.  
Full-face PAPRs use a blower to force air through a HEPA filter. The HEPA-filtered air 
is supplied to a mask that covers the entire face or a hood that covers the entire head.  The 
positive pressure within the mask or hood prevents unfiltered air from entering through 
penetrations or gaps.  Individuals must be trained to use their respirators before they 
begin remediation.   
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Disposable Protective Clothing  

Disposable clothing is recommended during a medium or large remediation project to 
prevent the transfer and spread of mold to clothing and to eliminate skin contact with mold.  

• Limited:  Disposable paper overalls can be used.  
• Full:  Mold-impervious disposable head and foot coverings, and a body suit made of a 

breathable material, such as TYVEK®, should be used.  All gaps, such as those around 
ankles and wrists, should be sealed (many remediators use duct tape to seal clothing).  

®TYVEK, DuPont de Nemours, E.I., & Co., Wilmington, DE. 
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minimize the migration of contaminants to other parts of the building.  Heavy mold growth on 
ceiling tiles may impact HVAC systems if the space above the ceiling is used as a return air 
plenum.  In this case, containment should be installed from the floor to the ceiling deck, and the 
filters in the air-handling units serving the affected area may have to be replaced once 
remediation is finished. 

The containment area must be maintained under negative pressure relative to surrounding 
areas.  This will ensure that contaminated air does not flow into adjacent areas.  This can be 
done with a HEPA-filtered fan unit exhausted outside of the building.  For small, easily 
contained areas, an exhaust fan ducted to the outdoors can also be used.  The surfaces of all 
objects removed from the containment area should be remediated/cleaned prior to removal.  
The remediation guidelines outlined in Appendix B can be implemented when the 
containment is completely sealed and is under negative pressure relative to the surrounding 
area. 

Full Containment 

Full containment is recommended for the cleanup of mold-contaminated surface areas greater 
than 100 ft2 or in any situation in which it appears likely that the occupant space would be further 
contaminated without full containment.  Double layers of polyethylene should be used to create a 
barrier between the moldy area and other parts of the building. A decontamination room or 
airlock should be constructed for entry into and exit from the remediation area.  The entryways 
to the airlock from the outside and from the airlock to the main containment area should consist 
of a slit entry with covering flaps on the outside surface of each slit entry.  The chamber should 
be large enough to hold a waste container and allow a person to put on and remove PPE.  All 
contaminated PPE, except respirators, should be placed in a sealed bag while in this chamber.  
Respirators should be worn until remediators are outside the decontamination chamber.  PPE 
must be worn throughout the final stages of HEPA vacuuming and damp-wiping of the contained 
area.  PPE must also be worn during HEPA vacuum filter changes or cleanup of the HEPA 
vacuum. 
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APPENDIX F 
 

LEAD CLEANING GUIDANCE 
 

HUD TECHNICAL GUIDELINES FOR THE EVALUATION AND CONTROL OF  
LEAD-BASED PAINT HAZARDS IN HOUSING 1998 
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SITE MAPS 
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EXECUTIVE SUMMARY 

 
An industrial hygiene survey was conducted August 7, 2008 at the Readiness Center 
Facility Identification No.495 located in Elkton, Maryland.  The study was performed by 
Mr. , CIH. 

 
Employees were not performing tasks that provided excessive noise levels, as such; 
noise exposure monitoring was not conducted.  
 
Lighting within the facility was also evaluated.  Lighting was found to be within 
applicable recommended levels. 
 
Various surfaces within the HVAC system and throughout the facility were screened for 
lead.  The screening was completed using surface/wipe and air samples.  None of the 
air samples collected were found to have detectable levels of the respective lead 
contaminant.  Lead contamination was identified in the old firing range, top of kitchen 
refrigerator, hallway floor at arms vault and Maintenance Room shelf. 
 
Indoor air quality parameters were also evaluated during the assessment.  Indoor air 
quality was found to be within those parameters established by the Environmental 
Protection Agency (EPA) and American Society of Heating, Refrigerating, and Air-
conditioning Engineers, Inc. (ASHRAE).  The firing range is inactive but could have 
contributed to lead exposure to building occupants.  Lead identified in the HVAC system 
could originate from outdoor environmental sources. 
 
During the assessment, written programs for Health and Safety, NESHAP Operations 
and Maintenance Asbestos Survey, and the Hazard Communication Program were 
requested for review, however, the onsite personnel was not able to locate the 
documents.   
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Operation Description 
 
The Elkton Readiness Center primarily serves as an office setting and equipment 
storage facility.  The facility consists of a two story garage facility plus a basement 
response center that contains office spaces, decommissioned gun range, and storage 
areas.  
 
The exterior walls of the building were constructed of a concrete block system (CBS) 
finished with stone.  The interior walls were composed of concrete block and in some 
areas were finished with drywall or plaster.  The roof of the facility consisted of a pitched 
shingle roof as well as a built-up roofing system.  The heating, ventilating, and air 
conditioning system (HVAC) consisted of window unit air conditioners and a radiator 
heating system.  The floors were composed of a poured concrete slab and in some 
areas were finished with 9”x9” and 12”x12” vinyl floor tiles.  The ceilings were generally 
composed of wood decking and in some areas were finished with a suspended drop 
ceiling system. 
 
An attached garage at the rear of the facility is equipped with an inoperable local 
exhaust ventilation system.  Infrequent minor auto repairs are performed.  The area is 
primarily used for cold weather storage. 
 
Site personnel at the time of the site assessment consisted of 5 administrative 
personnel.  The employees on site were conducting general administrative work.  
 
Noise Survey 
 
Employees were not performing tasks that provided excessive noise levels, as such; 
noise exposure monitoring was not conducted.  
 
Lead Testing 
 
At the time of the assessment, no activities were observed which may lead to lead 
exposure other than ammunition handling.  The facility contains a converted locker 
room which was once an indoor firing range.  
 
Various surfaces within the facility were screened for lead using surface/wipe samples 
and the collection of air samples.  Surface/wipe samples were collected using Ghost 
WipeTM samples and were collected in accordance with the ASTM E 1792 protocols.  Air 
samples were collected using 0.8 µm MCE cassettes attached to low volume air 
sampling pumps.  Blank samples were submitted to the laboratory for quality control 
purposes.  Samples were sent to AMA Analytical Services, Inc., in Lanham, MD for lead 
analysis using EPA Method 600/R-93/200 (M)-7420.  A copy of the laboratory analysis 
report can be found in Appendix B.  
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Lead Testing Results Summary 

Location Air 
ug/m3 

Surface 
ug/ft2 Bulk Chip 

%Pb 
495-1:  Range/Supply <2.1    

495-5: Air Blank <3    

495-3: Supply Clerk <2.2    

495-L-4: B01    0.11 

495-L-6: 101    0.97 

495-L-7: 102    0.19 

495-L-10: 205A    0.098 

495-L-11: 203A    4.5 

495-L-1: B-11 Range  110   

495-L-2: B-08 Arms Vault  130   

495-L-3: B01 Shelf Top  470   

495-L-5: B04 Kitchen Fridge top  3,200   

495-L-8: 107 Floor  <110   

495-L-9: 203A Floor  <110   

495-L-12: Blank  <12   

Criteria 50 200 5,000 0.5 
Key:  ND – None Detected 
 PB – Lead 
 
Detectable levels of lead were identified in the former range, arms vault, maintenance 
office and kitchen.  The National Guard Bureau currently utilizes 200 ug/ft2 as a 
benchmark for identifying contaminated surfaces.  In the” Derivation of Wipe Surface 
Screening Levels for Environmental Chemicals”, the US Army Center for Health 
Promotion and Preventive Medicine (USACHPPM) has determined that 200 ug/ft2 is a 
satisfactory surface contamination level unless the facility is utilized as a childcare 
facility.  In such cases, HUD levels of 40 μg/ft2 on floors and 250 μg/ft2 on windowsills 
should be observed. 
 
No detectable levels of lead were identified in those air samples collected.  Currently, 
OSHA observed an 8-hour time weighted average of 50 ug/m3. 
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Deteriorated paint was observed throughout the facility.  Delaminated paint was mostly 
due to age along with prolonged exposure to elevated humidity levels.  Lead-based 
paint chips were identified in the drill hall and 2nd floor latrine.  
 
Lighting 
 
A lighting assessment was conducted throughout the facility.  The survey was 
conducted with large bay doors closed.  Measurements were collected using a Cooke 
Cal-Light 400L Precision Light Meter (Serial No. 98047EL).  The light meter was last 
calibrated on February 22, 2008.  Measurements collected were compared to 
ANSI/IESNA RP-7-01 Lighting Industrial Facilities and RP-1-04 Office Lighting.  
 

Light Survey Assessment Summary 

Location Foot Candles Recommended 
Lighting 

Sufficient  
Lighting 

101: Drill Floor 57-109 30-50 Yes 
102: Latrine 39-62 5 Yes 
109: Office 47-59 30-50 Yes 
107: Office 39-58 30-50 Yes 
108: Latrine 30-51 5 Yes 
106: Office 52-64 30-50 Yes 

103: Recruiter 7-14 30-50 NO 
207: Locker 26-51 7 Yes 

205: Classroom 29-66 30-50 Yes 
Basement Hall 56-78 5 Yes 

B11: Storage/Range 30-90 30 Yes 
B03: Locker 17-23 7 Yes 

B10: Supply Clerks 44-120 30-50 Yes 
B01: Maintenance 21-93 75 Yes 

B05: Latrine 36-58 5 Yes 
B05: Locker/Latrine 24-49 7 Yes 

B04: Kitchen 28-63 50 Yes 
 
Indoor Air Quality 
 
Survey measurements were made for ventilation and comfort parameters (carbon 
dioxide, temperature, and relative humidity).  The air quality measurements were 
collected using direct reading instrumentation for comfort parameters using a Fluke IAQ 
Meter, Model 975.  The IAQ Meter was last calibrated in April 2008.   
 
The American Society of Heating, Refrigerating, and Air Conditioning Engineers, Inc. 
(ASHRAE) have developed indoor air quality guidelines for mechanically ventilated 
office buildings and commercial settings (ASHRAE standard 62.1-2007).  ASHRAE 
specifies temperature and relative humidity ranges for human comfort (ASHRAE 55-
2007).  The US Army Technical Guide 277, Army Facilities Management Information 
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Document on Mold Remediation Issues, recommends maintaining a relative humidity 
range between 30 to 60% in occupied areas.   
 
The recommendations for temperature and humidity are based on seasonal and 
regional influences to allow comfort for 80% of a building’s population.   
 
The temperature readings from the interior of the structure ranged from 71.6 to 84.2 °F 
with relative humidity readings ranging from 45.2 to 65.5%.  During the survey, CO2 
levels ranged from 480 to 702 ppm.  
 
Based on the outdoor levels observed at the time of the testing, the maximum indoor 
concentration of CO2 recommended is 1,098 ppm (398 ppm + 700 ppm).  The results of 
the testing met the ASHRAE guidelines.   
 

IAQ Assessment Summary 

Location Temperature
(°F) 

Relative 
Humidity 

(%) 

Carbon 
Dioxide 
(ppm) 

Carbon 
Monoxide 

(ppm) 
Outdoors 72.6 58.2 398 0 

Basement Hall 78.6 60.6 533 0 
B-11 Storage/Range 78.8 61.2 519 0 

Basement Locker 78.3 60.9 527 0 
Supply Room-B10 78.0 61.0 528 0 

Maintenance Office-
B01 78.4 61.7 541 0 

Latrine-B05 77.9 65.4 567 0 
Locker-B07 78.9 65.5 519 0 
Kitchen-B04 79.7 62.5 702 0 

Drill Floor-101 84.2 52.8 480 0 
Men’s Latrine-102 82.5 48.0 615 0 

Storage-109 73.4 45.8 604 0 
Office-107 71.6 47.2 518 0 
Latrine-108 77.2 46.9 509 0 
Office-106 72.5 45.2 622 0 

Recruiter-103 79.7 60.6 615 0 
Classroom-207 84.2 53.5 538 0 
Classroom-205 84.4 53.5 522 0 

Criteria 73.0-79.0 30-50 <1,084 <9.0 
 
Elevated humidity levels were identified throughout the basement area, likely due to 
insufficient exhaust ventilation associated with the shower facilities. 
 
Limited fungal growth was identified in the Locker Room B03 and appears to be caused 
by sub-grade water intrusion. 
 

BEST AVAILABLE COPY

BEST AVAILABLE COPY FOIA Requested Record #J-15-0085 (MD) 
Released by National Guard Bureau 

Page 2707 of 5269

Posted to NGB FOIA Reading Room 
May, 2018



8 
 

Water damaged ceiling tiles/ceiling materials were identified in 101 (Drill Hall), 110, 109, 
207, 205, 203, 203A, B06 as well as in B05. 
 
Air samples were collected from several areas indoors.  Rooms B03, 103 and 207 were 
assessed as well as outside as control.  A tape sample was collected of suspect fungal 
growth observed in Room B03.  Indoor concentrations ranged from 1,100 spores/m3 to 
2,200 spores/m3 compared to an outdoor concentration of 16,000 spores/m3.  Indoor 
samples were found to have similar rank order.  Based on the review of sample data, 
indoor air quality in relation to airborne fungal spore counts appear to be acceptable. 
 
The tape lift sample collected in room B03 was found to have moderate levels of 
Cladosporium (81,000 spores/in2), few counts of Aureobasidium (9,720 spores/in2) and 
hyphal fragments (11,900 spores/in2). 
 
Suspect Asbestos Containing Building Materials 
 
Suspect asbestos containing materials include sheetrock/joint compound, plaster wall 
and ceiling systems, floor tiles and associated mastic, and vinyl covebase. Thermal 
system insulation was found to be a combination of paper wrapped fiberglass with PVC 
elbows as well as canvas wrapped fiberglass and air cell TSI in basement. 
Approximately 15 linear feet of the air cell is damaged and should be removed. 
 
One air sample for asbestos was collected in the basement maintenance room with a 
concentration of 0.007 fibers/cc. 
 
Maintenance Bay 
 
The maintenance bay was not found to contain a local exhaust ventilation system which 
was not operable.  Site personnel suggest that the bay is generally used for cold 
weather storage only. 
 
The maintenance bay was found to contain custodial items, tools, waste motor oil, 
ladders and flammable storage cabinet.  The flammable storage cabinet contained 
various paints and cleaning solvents. 
 
PPE identified in the site included safety glasses and chemical gloves.  Materials were 
kept in good, clean condition. 
 
Ventilation System Assessment 
 
The facility was found to boiler operated radiant heating and window unit air 
conditioners.  A closed system boiler is located in the boiler room. 
 
The LEV system located in the garage was not operable at the time of the assessment.  
The system consists of one main fan and three flex duct branches. 
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Additional Items 
 
No O&M plan could be identified.  Initiate an O&M Plan for the asbestos containing 
materials or presumed asbestos containing materials.  Maintain a copy of the O&M Plan 
onsite at all times. 

 
Conduct a cleaning of the kitchen and maintenance office for removal of surface lead. 

 
Efflorescence was noted on the outdoor fuel tank, which is covered in a concrete 
material.  The builder of the tank system suggests that the original waterproofing of top 
mounted piping and hardware should be reapplied as well as the full application of 
waterproofing agent. 
 
Limitations 
 
This report summarizes our evaluation of the conditions observed at the above 
referenced location.  Our findings are based upon our observations and sampling results 
obtained at the facility at the time of our visit.  The report, results, and subsequent 
recommendations reported herein are also limited to the information available at the time 
it was prepared and investigated.  Conditions may have been in effect prior to the 
sampling events that have changed over time and which cannot be predicated within the 
scope of this limited investigation.  Any conditions discovered which deviate from the 
data contained in this report should be presented to us for our evaluation. 
 
This report is intended for the exclusive use of the client.  This report and the findings 
herein shall not, in whole or in part, be relied upon by any other parties, disseminated or 
conveyed to any other party without prior written consent of the National Guard Bureau, 
and The EI Group, Inc.  The findings are relative to the dates of our site visits and should 
not be relied upon for substantially later dates.   
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Damaged ACM in basement hallway 

 
 
 
 

 
Visible fungal growth on wall of B03 
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Exterior View of facility 

 
 
 
 

 
Efflorescence on rear fuel storage tank 
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LEV fan in maintenance bay 

 
 
 
 

 
Typical water damage of ceiling materials on second floor 
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Appendix B 
 

Laboratory Analysis Report 
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Section 1.0 Executive Summary 
 
An industrial hygiene survey was conducted on May 30, 2013, at the Elkton Readiness 
Center located at 101 Railroad Avenue, Elkton, MD 21921.  The survey was performed 
by Mr. . 
 

1. Lead surface and air samples were collected.  Surface and air samples for lead 
were below recommended guidelines in all sampled locations.  See Section 3.0 for 
detailed sampling results.     

 
2. Lighting levels did not meet the American National Standards 

Institute/Illuminating Engineering Society of North America (ANSI/IESNA) 
recommended guideline in one location. See Section 4.0 for detailed findings.   

 
3. Indoor air quality (IAQ) parameters of temperature, relative humidity, carbon 

monoxide and carbon dioxide (ventilation) were evaluated during the assessment. 
 

a. Temperature levels met the American Society of Heating, Refrigerating 
and Air-Conditioning Engineers, Inc. (ASHRAE) 55-2010 recommended 
guideline of 68-79 °F in all areas sampled. 

 
b. The relative humidity levels met the US Army Center for Health 

Promotion and Preventive Medicine (USACHPPM) TG 277 
recommended guideline of 30-60% in all areas sampled. 

 
c. Carbon monoxide (CO) levels were less than the National Ambient Air 

Quality Standard (NAAQS) recommended ceiling of 9 parts per million 
(ppm) in all areas sampled. 

 
d. Carbon dioxide (CO2) levels met the ASHRAE 62.1-2010 recommended 

guidelines for mechanically ventilated office buildings and commercial 
settings in all indoor areas sampled. 

 
See Section 5.0 for detailed sampling results. 

 
4. Water-stained ceiling tiles were observed in some areas of the facility. See 

Section 5.0 for detailed findings. 
 

5. All suspect asbestos containing materials (ACM) observed were found to be intact 
and in good condition except for in the basement bathroom where some fitting 
and insulation was in poor condition.  See Section 6.0 for detailed findings. 
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Section 2.0 Operation Description & Observations 
 
The Elkton Readiness Center is mainly an administrative facility with a drill hall, offices, 
classrooms, and a converted firing range area (currently wall locker storage).  There were 
approximately 8 full-time employees stationed at this facility at the time of this survey.     
 
The building was reported to have been built in 1935.   It is a two-story structure with a 
basement. The exterior is constructed of stone and concrete. The interior walls are plaster, 
wood, and drywall in some of the offices.  The floors are concrete, carpet, and tile.   
 
The heating system consists of an oil-fired hot water generating unit. There is no central 
air-conditioning system.  Some window units are present. 
 
There is no child-care facility in the building.             
 
No ergonomic concerns were reported. Office areas have computer work stations. Work 
stations appeared to be properly designed. Personnel had supportive chairs. 
 
This facility has a converted firing range that is now used as wall locker storage. 
 
The drill hall ceiling has some isolated areas of peeling paint.    
 
The facility has water stained ceiling tiles and efflorescence on the exterior walls on the 
2nd floor. 
 
Housekeeping practices were good.  
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Section 3.0 Lead Testing 
 
Various surfaces within the facility were screened for lead using surface/wipe samples.  
Surface/wipe samples were collected in accordance with the American Society for 
Testing and Materials (ASTM) E 1792 protocols.   Air samples were collected using 0.8 
micrometer (um) mixed cellulose ester (MCE) filter cassettes attached to low volume air 
sampling pumps.  Blank samples were submitted to the laboratory for quality control 
purposes.  Samples were sent to AMA Analytical Services, Inc., in Lanham, Maryland, 
for lead analysis using Environmental Protection Agency (EPA) Method 600/R-93/200 
(M)-7420.  A copy of the laboratory analysis report can be found in Appendix A. 
 

Lead Testing Results Summary 
 

Sample # Location Air 
ug/m3 

Surface  
ug/ft2 

1 Drill Hall <6.7 * 
2 Converted Firing Range/Wall Locker Storage <6.7 * 
3 Drill Hall – Floor * <110 
4 Drill Hall – Top of Computer * <110 
5 Drill Hall – Top of Table * <110 
6 Kitchen – Top of Refrigerator  * <110 
7 Kitchen – Top of Microwave * <110 

8 Converted Firing Range/Wall locker Storage 
– Floor  

* <110 

9 Converted Firing Range/Wall Locker Storage 
– Top of Wall Locker 

* <110 

10 Hallway Outside of Converted Range * <110 
11 Basement Classroom – Top of Desk * <110 
12 Supply Office – Top of Desk * <110 
13 Recruiting Office – Top of File Cabinet * <110 
14 1st SG Office – Top of Safe * 170 
15 Commander Office – Top of File Cabinet * <110 
16 2nd Floor Classroom – Top of Table * <110 
17 Blank Wipe * <12 
18  Blank Air <3 * 
- Criteria 50 200 

Table Notes: 
1. Bolded results exceed listed criteria 
2. ppm = parts per million 
3. ug/ft2 = micrograms per square foot 
4. ug/m3 = micrograms per cubic meter 
5. ug = micrograms 

 
Sources: 

1. NG PAM 420-15 Guidelines and Procedures for Rehabilitation and Conversion of 
Indoor Firing Ranges 

2. OSHA 29CFR1910.1025 Lead Standard 
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The National Guard Bureau currently utilizes 200 micrograms per square foot (ug/ft2) as 
a benchmark for identifying lead-contaminated surfaces. This guideline is referenced in 
NG PAM 420-15 “Guidelines and Procedures for Rehabilitation and Conversion of 
Indoor Firing Ranges” as a satisfactory surface contamination level unless the facility is 
utilized as a childcare facility.  In such cases, U.S. Department of Housing and Urban 
Development (HUD) limit of 40 ug/ft2 on floors and 250 ug/ft2 on windowsills should be 
observed.  There is no child care provided at this facility.   
 
Lead surface and air samples were collected.  The following is a summary of the sample 
results from this survey.   
 

 Surface levels of lead were below the recommended guideline of 200 ug/ft2 in all 
locations tested. 

 
 Air samples for lead were below the Occupational Safety and Health 

Administration (OSHA) Permissible Exposure Limit of 50 micrograms per cubic 
meter (ug/m3).     

 
 Peeling paint was observed in the drill hall on the wooden ceiling.  The ceiling 

was inaccessible therefore sampling was not performed.  Approximately 100 
square feet of peeling paint was observed.  The areas of peeling paint should be 
repaired.   
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Section 4.0 Lighting 
 
A lighting assessment was conducted throughout the facility.  Measurements were 
collected using a Cooke Cal-Light 400 Precision Light Meter (Serial No. 98011EL).  The 
light meter was last calibrated in November 2012.  Measurements collected were 
compared to ANSI/IESNA RP-7-01 Lighting Industrial Facilities and RP-1-04 Office 
Lighting. 
 

Light Survey Assessment Summary 
 

Location Foot Candles 
(FC) 

Recommended 
Lighting (FC) 

Sufficient 
Lighting 

Drill Hall 55.8 10 Yes 
Recruiting Office  38.1 30-50 Yes 
TNCO Office  40.1 30-50 Yes 
RNCO Office  34.8 30-50 Yes 
1st SG Office 30.6 30-50 Yes 
Supply Office 55.3 30-50 Yes 
Converted Firing 
Range/Locker Storage 73.3 10 Yes 
Basement Classroom 55.8 50 Yes 
Lounge 30.3 10 Yes 
Kitchen  65.4 50 Yes 
Locker Room  48.2 7 Yes 
2nd Floor Classroom 55.5 50 Yes 
Commanders Office  26.1 30-50 No 
2nd Floor Locker Room 36.5 7 Yes 
Table Notes: 

1. FC = Foot Candles 
2. Bolded results did not meet listed criteria 

 
Source: ANSI/IESNA RP-7-01 Lighting Industrial Facilities and RP-1-04 Office 
Lighting. 
 
The lighting level did not meet the minimum recommended guideline in the 
Commander’s Office.  Lighting should be improved in this area.  All other areas met the 
minimum recommended guideline. 
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Section 5.0 Indoor Air Quality 
 
Survey measurements were made for comfort parameters (temperature, relative humidity, 
carbon dioxide, and carbon monoxide).  Air quality measurements were collected using 
direct reading instrumentation for comfort parameters using a QTRAK IAQ Meter, 
Model 7575-X (Serial #1228008).  The IAQ Meter was last calibrated in July 2012. 
 
The American Society of Heating, Refrigerating, and Air Conditioning Engineers, Inc. 
(ASHRAE) have developed indoor air quality guidelines for mechanically ventilated 
office buildings and commercial settings (ASHRAE standard 62.1-2010).  ASHRAE 
specifies temperature ranges for human comfort (ASHRAE 55-2010).  The US Army 
Technical Guide 277 Army Facilities Management Information Document on Mold 
Remediation, recommends maintaining a relative humidity range between 30 to 60%. 
 
The following table summarizes the measurements collected.     
 

IAQ Assessment Summary 

Location Temperature  
(°F) 

Relative 
Humidity 

(%) 

Carbon 
Dioxide  
(ppm) 

Carbon 
Monoxide  

(ppm) 
Recruiting Office 78.6 56.1 684 0.0 
Supply Office 77.2 58.6 575 0.0 
Outdoors 92.1 41.0 368 0.0 
Criteria 68-79 30-60 <1,068 <9 
Table Notes: 

1. Bolded results exceed listed criteria 
2. ppm = parts per million 
3. (%) = percent relative humidity 
4. °F = degrees Fahrenheit 

 
Sources: The American Society of Heating, Refrigerating, and Air Conditioning 
Engineers, Inc. (ASHRAE) 55-2010, 62.1-2010, Environmental Protection Agency 
(EPA) National Ambient Air Quality Standard (NAAQS) & The US Army Technical 
Guide 277 Army Facilities Management Information Document on Mold Remediation.   
 
Summary of findings and recommendations: 
 

 Temperature measurements met the recommended guideline of 68-79°F in all 
sampled areas.  

 
 Relative humidity levels met the recommended guideline of 30-60% in all 

sampled areas.  
 
 Carbon dioxide levels were measured to evaluate building ventilation or the 

introduction or outdoor air into the building. The recommended ceiling is 
obtained by adding 700 ppm to the measured outdoor carbon dioxide level for this 
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survey.  Indoor carbon dioxide levels did not exceed the recommended ceiling of 
1,068 ppm. This is an indication that outdoor air ventilation is adequate. 

 
 Carbon monoxide levels measured were less than the recommended ceiling of 9 

ppm.  The recommended ceiling of 9 ppm referenced in the above table is the 
National Ambient Air Quality Standard for carbon monoxide  

 
 A visual inspection was conducted throughout accessible portions of the facility 

to assess sources or pathways of factors potentially deleterious to IAQ. The 
following observation were noted: 

 
o Water-stained ceiling tiles were observed in the facility. 
o 2nd floor efflorescence was observed on the exterior walls 
o A few were observed or reported throughout the facility 
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Section 6.0 Suspect Asbestos Containing Building Materials 
 
The following suspect ACM was noted at the time of this survey: 
 

1. The facility has green, red, and black 9” x 9” floor tiles in some areas of the 
building.  The floor tile was intact and in good condition.  

  
2. The basement bathroom has damaged mudded joint fitting and pipe insulation.  A 

bulk sample was collected from the pipe insulation in the basement bathroom.  
The sampled contained 5% chrysotile asbestos.  All damage pipe insulation and 
fittings in the bathroom should be professionally remediated.   

 
Inaccessible areas such as behind walls or crawlspaces were not inspected.  ACM could 
potentially be present in these areas.   
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Section 7.0 Equipment 
 
The following equipment was utilized during this survey.  All sampling equipment was 
properly calibrated prior to use and verified for accuracy as applicable.  See daily reports 
and calibrations logs for detailed information. 
 

Equipment Serial # Calibration Date Value 
TSI QTrak IAQ Meter 1228008 7/2012 NA 
Cal Light 400 Light Meter 98011EL 11/2012 NA 
SKC Air Sampling Pump 647598 5/30/13 2.5 LPM 
SKC Air Sampling Pump 648349 5/30/13 2.5 LPM 
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Section 8.0 Limitations 
 
This report summarizes our evaluation of the conditions observed at the above referenced 
location.  Our findings are based upon our observations and sampling results obtained at 
the facility at the time of our visit.  The report, results, and subsequent recommendations 
reported herein are also limited to the information available at the time it was prepared 
and investigated.  Conditions may have been in effect prior to the sampling events that 
have changed over time and which cannot be predicted within the scope of this limited 
investigation.  Any conditions discovered which deviate from the data contained in this 
report should be presented to us for our evaluation. 
 
This report is intended for the exclusive use of the client.  This report and the findings 
herein shall not, in whole or in part, be relied upon by any other parties, disseminated or 
conveyed to any other party without prior written consent of the National Guard Bureau, 
and Compliance Management International, Inc.  The findings are relative to the dates of 
our site visits and should not be relied upon for substantially later dates. 
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Appendix A. Laboratory Analysis Report 
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Appendix B. Photographs 
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Exterior of facility 

 

 
Drill Hall 
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Converted firing range/wall locker storage area 

 

 
Green, black and red 9”X9” floor tile 
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Basement bathroom suspect asbestos damaged mudded joint fitting and pip 

insulation 
 

 
Water damaged ceiling tiles throughout facility 

 
 
 
 
 
 
 

BEST AVAILABLE COPY

BEST AVAILABLE COPY FOIA Requested Record #J-15-0085 (MD) 
Released by National Guard Bureau 

Page 2805 of 5269

Posted to NGB FOIA Reading Room 
May, 2018



 
Effloresce on exterior walls on the second floor  
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Appendix C. Floor Plan 
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Appendix D. References 
 

1. Title 29 Code of Federal Regulations (CFR), Part 1910.1025, Occupational Safety 
and Health Administration, Occupational Exposure to Lead. 

 
2. American Conference of Governmental Industrial Hygienists (ACGIH) – 

Threshold Limit Values and Biological Exposure Indices, 2011 Edition. 
 

3. Industrial Ventilation:  A Manual of Recommended Practice for Design, 27th 
Edition. 

 
4. American National Standard Institute (ANSI)/American Society of Heating, 

Refrigerating and Air-Conditioning Engineers (ASHRAE), Ventilation for 
Acceptable Indoor Air Quality, 62.1-2010. 

 
5. RP-1-2004, Industrial Lighting, Illuminating Engineering Society of North 

America/ANSI. 
 

6. RP-7-2001, Industrial Lighting, Illuminating Engineering Society of North 
America/ANSI. 

 
7. National Emission Standard Hazardous Air Pollutants (NESHAP) – The standards 

for asbestos are contained in 40 CFR 61.140 through 61.157. 
 

8. National Ambient Air Quality Standards (NAAQS) - National primary ambient 
air quality standards for carbon monoxide 40 CFR 50.8. 

 
9. Environmental Protection Agency (EPA) standards [40 Code of Federal 

Regulations (CFR) 745.227(h) (3)]. 
 

10. Derivation of Wipe Surface Screening Levels for Environmental Chemicals, the 
US Army Center for Health Promotion and Preventive Medicine (USACHPPM). 

 
11. The US Army Technical Guide 277 Army Facilities Management Information 

Document on Mold Remediation, February 2002. 
 

12. NG PAM 420-15 Guidelines and Procedures for Rehabilitation and Conversion of 
Indoor Firing Ranges, 3 Nov 06. 

 
13. ANSI/American Society of Heating, Refrigerating and Air-Conditioning 

Engineers (ASHRAE), Thermal Environmental Conditions for Human 
Occupancy, 55-2010. 
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DEPARTMENT OF THE ARMY 
US ARMY CENTER FOR HEALTH PROMOTION AND PREVENTIVE MEDICINE 

5158 BLACKHAWK ROAD 
ABERDEEN PROVING GROUND MD  21010-5403 

  

Readiness thru Health 

 

 
 

EXECUTIVE SUMMARY 
MARYLAND ARMY NATIONAL GUARD FACILITIES INDUSTRIAL HYGIENE  

BASELINE SURVEYS, CPT MICHAEL CRESAP ARMORY 
FREDERICK, MD 

PROJECT NO. 55-ML-01ED-03 
 
 

1. PURPOSE OF EVALUATION.  To conduct surveys at Army National Guard (ARNG) 
facilities to identify and measure the existence and extent of potentially hazardous operations or 
conditions at ARNG facilities.  The survey will serve to establish a baseline so that a worker’s 
history of exposures is provided for each civilian or military employee. 
 
2. CONCLUSIONS. 
 

a. Lead.  All air samples are below the laboratory analytical detection limits for lead in air 
of 0.003mg/m³.  The air is not believed to be an exposure pathway for lead in this facility.  One 
surface dust-lead sample exceeded the USACHPPM recommended decontamination levels for 
lead.  This elevated level of dust-lead may be contacted by the general workforce.  Three surface 
dust-lead samples exceeded the EPA lead exposure levels for children under 6.  There is a health 
risk to children from surface dust-lead in two rooms.  Workers involved in renovation and 
abatement activities may be occupationally exposed to lead. 
 

b. Mold.  Excessive moisture from the leaking roof in the armory appears to have caused 
mold growth. 
 
3. RECOMMENDATIONS. 
 
The Department of Defense Risk Assessment Codes (RAC) for Health Hazards enables one to 
prioritize remedial action for hazards.  Risk Assessments Codes range in magnitude from 1 to 5, 
with 1 being the highest priority.  
 

a. Lead.  The RAC for this armory for Lead Exposure is classified as 4.  The RAC for Mold 
Exposure is 5.  To minimize lead exposure, develop a written Lead Hazard Management Plan.  
Clean all areas in and adjacent to the converted indoor firing range where sampling results show 
elevated levels of lead.  Comprehensive guidelines for cleaning are in Appendix F.  Consult with 
the Maryland Armory Environmental Coordinator concerning waste disposal requirements after 
cleanup.  A potential occupational exposure to lead has been identified for workers involved in 
renovation and abatement activities.  These workers are required to be in compliance with the 
OSHA lead in construction standard 29 CFR 1926.62.  There is a potential for taking lead 
contamination out of the workplace into their vehicles and homes.  Wear disposable gloves and  
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disposable coveralls as extra protection when working in areas identified as having elevated 
levels of lead.  Address all potential lead hazards before extending this facility to use for 
children.  If children will be using this facility, clean surfaces to the EPA dust-lead standards for 
young children of 40 µg/ft² on floors and 100µg/ft² for dust-lead on window sills.  Test drinking 
water from water fountains and faucets for lead.  
 

b. Mold.  To minimize exposure to mold, abate all areas of visible mold following the most 
current Army guidance in the USACHPPM Technical Guide 277 Army Facilities Management 
Information Document on Mold Remediation Issues, February 2002 in Appendix G.  The roof 
will be replaced in late August 2003. 
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DEPARTMENT OF THE ARMY 
US ARMY CENTER FOR HEALTH PROMOTION AND PREVENTIVE MEDICINE 

5158 BLACKHAWK ROAD 
ABERDEEN PROVING GROUND MD  21010-5403 

  

Readiness thru Health 

 

 
REPLY TO                       
ATTENTION OF                          

 
MCHB-TS-OFS 
 
 
MEMORANDUM FOR SEE DISTRIBUTION 
 
SUBJECT:  Maryland Army National Guard Facilities Industrial Hygiene Baseline Surveys,  
Project No. 55-ML-01ED-03  
 
 
LOCATION:  CPT Michael Cresap Armory, Frederick, MD 
 
1. AUTHORITY.  E-Mail dated 28 February 2003 from Ms , Industrial 
Hygienist, MD Army National Guard, to the USACHPPM Industrial Hygiene Field Services 
Program. 
 
2. PURPOSE OF EVALUATION.  To conduct surveys at Army National Guard (ARNG) 
facilities to identify and measure the existence and extent of potentially hazardous operations or 
conditions at ARNG facilities.  The survey will serve to establish a baseline so that a worker’s 
history of exposures is provided for each civilian or military employee. 
 
3. BACKGROUND INFORMATION. 
 

a. Armory Mission.  Infantry and Communications 1st Battalion, 115 Infantry Regiment, 
Company B. 

 
b. Date of Construction.  1980. 
 
c. POC.  SGM  (410)702-9772; (410)446-2972. 
 
d. Survey Date.  7 August 2003. 
 

4. SUMMARY OF ACTIONS. 
 
a. Sampling.  Surface dust-lead wipe and air sampling was conducted to determine the 

existence of lead-based paint and/or lead-based paint hazards (paint-lead hazards).  Sample 
locations are in Appendix D. 

 
b. Physical Condition of Facilities. 

 
(1) Paint.  All paint was in an intact condition.  Asbestos.  Staff Sergeant , 

Environmental Compliance Assessment Coordinator for the MD NGB, stated that all lead and 
asbestos has been abated. 
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2 

(2) Mold.  The armory POC stated that the roof leaked causing mold growth.  
(photo # 1468).  Funding has been received for a new roof.  The roof is scheduled to be installed 
in late August. 
 

(3) Safety Hazards.  No safety hazards were observed. 
 

c. Other Building Issues.  SGT  offices were recently renovated.  New duct work 
was installed to give supply air to the offices. 

 
d. Safety and Industrial Hygiene Programs.  There are no written program records at the 

armory. 
 
e. Heating, Ventilation, and Air-conditioning System (HVAC).  There is a central HVAC 

system.  At the time of our visit it was not working up to capacity.  The armory manager ordered 
a new pulley for the fan supplying office area ventilation. 

 
f. Noise Dosimetry.  No operation that could produce hazardous noise levels was identified. 

 
g. Lighting.  All areas appeared to be adequately lit and occupants reported no areas of 

deficient lighting.  No measurements were taken. 
 

h. Converted indoor firing range (IFR).  The old IFR was converted to a storage garage for 
the tractor. 
 

i. Photographs (Appendix C). 
 

j. Site Maps (Appendix B). 
 

k. Facility use by children.  The POC stated that the use of this facility for children is 
occasional. 

 
5. ASSESSMENT CRITERIA FOR LEAD.  (Appendix A). 
 
6. SAMPLING RESULTS.  Lead in air and surface dust-lead wipe sample results are shown in 
Appendix D.  All air sample results were below the laboratory analytical detection limits of 
0.003mg/m³ lead in air.  One of 7 surface dust-lead wipe samples exceeded the USACHPPM 
recommended decontamination level of 200µg/ft² for floors and other frequently-contacted 
surfaces.  Three surface dust-lead wipe samples exceeded the EPA lead exposure levels for 
children under 6. 
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7. DISCUSSION. 
 

a. Lead.  The surface dust-lead wipe sample exceeding USACHPPM decontamination 
guidance was collected on the floor in the back of the IFR where the baffle used to be (1459).  
Three surface dust-lead wipe samples exceeded the EPA lead exposure levels for children.  The 
first was on the floor in the back of the IFR where the baffle used to be (1459); the second on the 
floor of the IFR in front of where the baffle used to be (1460); and the third on the floor of the 
storage area adjacent to the old IFR near the NBC cage.  EPA regulations define dust-lead 
standards for young children in child-occupied facilities.  The EPA standard for dust-lead on 
floors is 40µg/ft², and 100µg/ft² for dust-lead on window sills.  These levels were developed for 
children under 6 spending at least 60 hours per year in pre-1978 facilities.  Two surface dust-lead 
samples collected in this armory exceeded these standards and one of these samples greatly 
exceeded the standard.  Although this armory does not meet the EPA definition of child-
occupied facility’s minimum time requirement for child use, USACHPPM believes that there is a 
potential hazard for children using this facility.  AR 420-70 states that the purpose of Army lead 
hazard management is to protect children from all sources of lead exposure.  However, its 
provisions only control these exposures, and do not eliminate them.  Although this facility may 
comply with EPA and Army regulations, exposures for children under 6 may exceed those that 
the regulations are intended to prevent.  
 

b. The mold growth observed can be remediated by following USACHPPM guidance in 
Appendix G. 
 
8. CONCLUSIONS. 
 

a. All air samples are below the laboratory analytical detection limit for lead in air  
of 0.003mg/m³.  

 
b. One surface dust-lead sample is above the USACHPPM recommended decontamination 

levels. 
 
c. Three surface dust-lead samples exceeded the EPA lead exposure levels for children 

under 6.  One of these samples greatly exceeded the standard.  There is a potential health risk to 
children from surface dust-lead in two rooms in the armory. 

 
d. Elevated levels of dust-lead exist on surfaces that may be contacted by the general 

workforce. 
 
e. Workers involved in renovation and abatement activities may be occupationally exposed 

to lead. 
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ENCLOSURE 
 

FREDERICK ARMORY RECOMMENDATIONS 
 
 
The Department of Defense Instruction Number (DODI) 6055.1 provides Risk Assessment 
Codes (RAC) for Health Hazards, a procedure which allows us to assess the magnitude of 
exposure to physical, chemical, and biological agents and the possible medical effects of 
exposure.  The RAC is an expression of the risk associated with the hazard and combines the 
hazard severity and accident probability into a single numeral. RACs enable one to prioritize 
hazards.  They range in magnitude from 1 to 5, with 1 being the highest priority.  The RAC for 
this armory for Lead Exposure is classified as 4.  The RAC for Mold Exposure is classified as 5.   
 
1. RAC #1.  Lead Exposure. 

 
a. Develop a written Lead Hazard Management Plan for CPT Michael Cresap Armory.  
 
b. Clean all areas in and adjacent to the old IFR where sampling results showed elevated 

levels of lead.  Comprehensive guidelines are in Appendix F.  Consult with the Maryland 
Armory Environmental Coordinator concerning waste disposal requirements after cleanup.  

 
c. A potential occupational exposure to lead has been identified for workers involved in 

renovation and abatement activities. These workers are required to be in compliance with the 
OSHA lead in construction standard 29 CFR 1926.62.  

 
d. There is a potential for personnel taking lead contamination out of the workplace into 

their vehicles and homes. Wear disposable gloves and disposable coveralls as extra protection 
when working in areas identified as having elevated levels of lead. 

 
e. Test drinking water from water fountains and faucets for lead.  It could not be determined 

if this has been done. 
 
f. Address all potential lead hazards before extending this facility to use for children.  If 

children will be using this facility, clean surfaces to the EPA dust-lead standards for young 
children of 40 µg/ft² on floors and 100µg/ft² for dust-lead on window sills. 

 
2. RAC # 2.  Mold Exposure. 

 
Abate all areas of visible mold following the most current Army guidance on page 12 of 
USACHPPM Technical Guide 277 Army Facilities Management Information Document on 
Mold Remediation Issues, February 2002 in Appendix G. 

 
3. Additional Recommendations.  Replace the leaking roof. 
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Subject:  Proposed Recommendations for Surface Lead in Armories 
 
1.  In armories that do not contain childcare facilities, the NGB Region North Industrial 
Hygiene Office recommends cleaning the areas in which sample results are greater than 
200 µg/ft2.  This guidance is based on professional judgment, risk assessments, 
adaptation of OSHA guidance, and feasibility of cleaning to a certain level. 
 
 a.  EPA standards (40 CFR 745.227(e)(8)(viii))are not directly applicable because 
they are developed for floors (40 µg/ft²), windowsills (250 µg/ft²) and window troughs 
(400 µg/ft²) in residential and childcare facilities.  Most of the wipe samples in armories 
were collected in undisturbed areas and therefore, results are worst case scenarios and do 
not correlate to these standards. 
 
 b.  OSHA has no specific requirement for work area surfaces.  The lead standard 
(29 CFR 1910.1025(h)) states that all surfaces shall be maintained as free as practicable 
of accumulations of lead.  In workplaces where lead is generated, surface levels may be 
much higher, but personnel exposures can be controlled by limiting airborne lead levels 
and following good cleanup and hygienic practices.   
 
 c.  OSHA used to cite a level of 200 µg/ft2 in their Technical Manual and 29 CFR 
1926.62 as guidance to its own inspectors for evaluating the cleanliness of lunchroom and 
locker room surfaces that are supposed to be kept as clean as possible.   
 
 d.  In a report titled Derivation of Wipe Surface Screening Levels for 
Environmental Chemicals, USACHPPM has determined that 200 µg/ft2 is a safe surface 
contamination level.  They have also applied these standards as the decontamination 
levels for surfaces in administrative offices. 
 
 e.  It should be noted that levels above these recommendations do not necessarily 
mean there is a significant hazard to workers who are following good cleaning and 
hygienic practices since there is no correlation between wipe and air samples.  Rather, we 
recommend these levels as a precautionary measure. 
 
2.  The NGB Occupational Health Branch is developing guidance for armories that are 
used as childcare facilities.  All states will receive this guidance when it is completed.   
 
3.  Ambient air samples collected in the armory were well below OSHA’s permissible 
exposure limit for lead (29 CFR 1910.1025(c)) of 0.05 mg/m3 averaged over an 8-hour 
day.  Therefore, based on these conditions there is currently no overexposure to personnel 
from lead in this building. 
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APPENDIX E 
 

REGULATIONS AND STANDARDS 
 
 

1. Title 29, Code of Federal Regulations (CFR), Part 1910, Occupational Safety and Health 
Administration, current ed.  http://www.osha.gov/comp-links.html. 
 
2. Department of Defense Instruction (DODI) 6055.1, Department of Defense Occupational 
Safety and Health (OSH) Program, August 19, 1998.  
http://www.dtic.mil/whs/directives/corres/pdf/i60551_081998/i60551p.pdf. 
 
3. AR 40-5, Medical Service, Preventive Medicine, 15 October 1990.  
http://www.usapa.army.mil/pdffiles/r40 5.pdf. 
 
4. AR 385-10, The Army Safety Program, 29 February 2000.  
http://www.usapa.army.mil/pdffiles/r385_10.pdf. 
 
5. DA PAM 40-503, Medical Services, Industrial Hygiene Program, 30 October 2000.  
http://www.usapa.army.mil/pdffiles/p40 503.pdf. 
 
6. Threshold Limit Values (TLVs) and Biological Exposure Indices (BEIs), American 
Conference of Governmental Industrial Hygienists (ACGIH), current ed. 
 
7. American Society of Heating, Refrigerating and Air-Conditioning Engineers, Inc. 
(ASHRAE) 62-2002, Ventilation for Acceptable Indoor Air Quality. 
 
8. RP-1-1993, Office Lighting, ANSI/ESNA. 
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ARMY FACILITIES MANAGEMENT INFORMATION DOCUMENT 
ON MOLD REMEDIATION ISSUES 

 
 

Moisture Control:  The Army Way to Mold Prevention! 
 
 
INTRODUCTION 
 
Concern about indoor exposure to mold has been increasing as the public becomes more 
aware that exposure to mold can cause a variety of health effects and symptoms, including 
allergic reactions. 
 
This document provides the best and most current guidance for remediation of clean water 
damage (<48 hours) and mold contamination (>48 hours) into one resourceful Army guide.  
This guide has been designed to provide information to facilities management individuals 
who have little or no experience with mold remediation.  It will assist them in making a 
reasonable judgment as to whether the situation can be handled in-house.  It will help those 
in charge of maintenance to develop or evaluate an in-house remediation plan or evaluate a 
remediation plan submitted by an outside contractor.  If an outside contractor is employed, 
they must have experience cleaning up mold.  Check their references, and have them follow 
the recommendations presented in this document, EPA guidelines, and/or guidelines of the 
American Conference of Governmental Industrial Hygienists (ACGIH).  A multi-disciplinary 
team approach to mold concerns is best.  A health and safety professional, such as an 
industrial hygienist, should be consulted prior to any remediation activities to assist in the 
project.   

Molds produce tiny spores to reproduce.  Mold spores float through the indoor and outdoor 
air continually.  When mold spores land on a damp spot, they may begin growing and 
digesting whatever they are growing on in order to survive.  There are molds that can grow 
on wood, paper, carpet, and foods.  When excessive moisture or water accumulates indoors, 
mold growth will often occur, particularly if the moisture problem remains undiscovered or 
uncorrected.  There is no practical way to eliminate all molds and mold spores in the indoor 
environment; the way to control indoor mold growth is to control moisture.(1) 

In all situations, the underlying cause of water accumulation must be rectified or mold 
growth will recur.  Any initial water infiltration should be stopped and clean up began 
immediately.  An immediate response (within 24 to 48 hours) and thorough clean up, drying, 
and/or removal of water damaged materials will prevent or limit mold growth.  (Refer to 
Appendix A for detailed guidance on clean water damage response).  If the source of water is 
elevated humidity, actions to maintain the relative humidity levels below 60% to inhibit mold 
growth should be taken (2).  Emphasis should be on ensuring proper repairs of the building 
infrastructure, so that water damage and moisture buildup does not recur.  
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MOLD PREVENTION TIPS:   

[Adapted from EPA, reference 1] 

• Fix leaky plumbing and leaks in the building envelope as soon as possible.  
• Watch for condensation and wet spots.  Fix source(s) of moisture problem(s) as soon 

as possible.  
• Prevent moisture due to condensation by increasing surface temperature or reducing 

the moisture level in air (humidity).  To increase surface temperature, insulate or 
increase air circulation.  To reduce the moisture level in air, repair leaks, increase 
ventilation (if outside air is cold and dry), or dehumidify (if outdoor air is warm and 
humid).  

• Keep heating, ventilating, and air-conditioning (HVAC) drip pans clean, flowing 
properly, and unobstructed.  

• Vent moisture-generating appliances, such as dryers, to the outside.  
• Maintain low indoor humidity, below 60% relative humidity (RH), ideally 30-50%, if 

possible.  
• Perform regular building/HVAC inspections and maintenance as scheduled.  
• Clean and dry wet or damp spots within 48 hours.  
• Don’t let foundations stay wet.  Provide adequate drainage and slope the ground away 

from the foundation.  

 

REMEDIATION PLANNING 

! Plan to dry wet, non-moldy materials within 48 hours to prevent mold growth 
(Appendix A)  

! Select cleanup methods for moldy items (Appendix B)  
! Select Personal Protection Equipment (PPE)- protect remediators (Appendix B)  
! Select containment equipment - protect building occupants (Appendix B)  
! Select remediation personnel who have the experience and training needed to 

implement the remediation plan and use PPE and containment as appropriate  

 
REMEDIATE MOISTURE AND MOLD PROBLEMS 

! Fix moisture problem, implement repair plan and/or maintenance plan  
! Dry wet, non-moldy materials within 48 hours to prevent mold growth (Appendix A)  
! Clean and dry moldy materials (Appendix B)  
! Discard moldy porous items that can't be cleaned (Appendix B)  
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REMEDIATION PROCEDURES 

Four levels of abatement are described below.  The size of the area impacted by mold 
contamination primarily determines the type of remediation.  The sizing levels below are 
based on professional judgment and practicality; currently there is not adequate data to relate 
the extent of contamination to frequency or severity of health effects.  The goal of 
remediation is to remove or clean contaminated materials in a way that prevents the emission 
of mold and preventing dust contaminated with mold from leaving a work area and entering 
an occupied or non-abatement area, while protecting the health of workers performing the 
abatement.  The listed remediation methods were designed to achieve this goal, however, due 
to the general nature of these methods it is the responsibility of the people conducting 
remediation to ensure the methods enacted are adequate. (3)  

Non-porous (e.g., metals, glass, and hard plastics) and semi-porous (e.g., wood, and 
concrete) materials that are structurally sound and are visibly moldy can be cleaned and 
reused.  Cleaning should be done using a detergent solution.  Porous materials such as ceiling 
tiles and insulation, and wallboards with more than a small area of contamination should be 
removed and discarded.  Porous materials (e.g., wallboard, and fabrics) that can be cleaned, 
can be reused, but should be discarded if possible.  All materials to be reused should be dry 
and visibly free from mold.  Routine inspections should be conducted to confirm the 
effectiveness of remediation work. (1 and 3)  

The use of bleach or other biocides is questionable in most cases (8).  The effectiveness of 
bleach in reducing living mold is dependent on concentration, residual chlorine levels, and 
contact time on the surface (8).  All of these factors are difficult to control during 
remediation.  Removal of all mold growth can generally be accomplished by physical 
removal of materials supporting active growth and thorough cleaning of non-porous 
materials (4).  Therefore, application of a biocide serves no purpose that could not be 
accomplished with a detergent or cleaning agent (4).   

The use of gaseous ozone or chlorine dioxide for remedial purposes is not recommended. 
Both compounds are highly toxic and contamination of occupied space may pose a health 
threat.  Furthermore, the effectiveness of these treatments is unproven.  For additional 
information on the use of biocides for remedial purposes, refer to the American Conference 
of Governmental Industrial Hygienists' document, "Bioaerosols: Assessment and Control."(4) 

 

FOUR REMEDIATION LEVELS  

[Adapted from NYCDOH Guidelines on Assessment and Remediation of Fungi in Indoor Environments 
(3) and EPA (1)] 

Level I:  Small Isolated Areas – Total surface area affected less than 10 square 
feet - e.g., ceiling tiles, small areas on walls.  Refer to Appendix B for detailed 
guidance. 
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Regular building maintenance staff can conduct this level of remediation.  Such 
persons should receive training on proper clean up methods, personal protection, 
and potential health hazards.  This training can be performed as part of a program 
to comply with the requirements of the OSHA Hazard Communication Standard 
(29 CFR 1910.1200). 

See Appendix C for PPE guidance.  Respiratory protection (e.g., N95 disposable 
respirator), used in accordance with the OSHA respiratory protection standard (29 
CFR 1910.134), is recommended(7).  Gloves and goggles should be worn.  All 
individuals must be trained, have medical clearance, and must be fit-tested by a 
trained professional before wearing a respirator. 

The work area should be unoccupied.  Vacating people from spaces adjacent to 
the work area is not necessary but is recommended in the presence of infants (less 
than 12 months old), persons recovering from recent surgery, immune suppressed 
people, or people with chronic inflammatory lung diseases (e.g., asthma, 
hypersensitivity pneumonitis, and severe allergies). 

Containment of the work area is not necessary.  Dust suppression methods, such 
as misting (not soaking) surfaces prior to remediation, are recommended. 

Contaminated materials that cannot be cleaned should be sealed and double-
bagged in 6-mil plastic bags and removed.  Since there are no special disposal 
requirements for moldy materials, they can be discarded as ordinary construction 
waste. 

The work area and areas used by remediation workers for egress should be 
cleaned with a damp cloth and/or mop and a detergent solution. 

All areas should be left dry and visibly free from contamination and debris.  

 

Level II: Medium – Total Surface Area affected between 10 and 100 square feet - 
e.g., several wallboard panels. (See Appendix B for detailed guidance).  
 

The following procedures at a minimum are recommended: 

Refer to Appendix C for proper PPE selection.  Limited or Full protection may be 
required depending on the situation. 

Refer to Appendix D for Containment procedures. 

The work area and areas directly adjacent should be covered with a single layer of 
6 mil fire-retardant polyethylene sheet(s) and taped before remediation, to contain 
dust/debris. 
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Seal ventilation ducts/grills in the work area and areas directly adjacent with 6 mil 
polyethylene sheeting.  Use an exhaust fan with a High Efficiency Particulate Air 
(HEPA) filter to generate negative pressurization. 

The work area and areas directly adjacent should be unoccupied.  Further vacating 
of people from spaces near the work area is recommended in the presence of 
infants (less than 12 months old), persons having undergone recent surgery, 
immune suppressed people, or people with chronic inflammatory lung diseases 
(e.g., asthma, hypersensitivity pneumonitis, and severe allergies). 

Dust suppression methods, such as misting (not soaking) surfaces prior to 
remediation, are recommended. 

Contaminated materials that cannot be cleaned should be sealed and double-
bagged in 6-mil plastic bags and removed.  Since there are no special disposal 
requirements for moldy materials, they can be discarded as ordinary construction 
waste. 

The work area and surrounding areas should be HEPA vacuumed (a vacuum 
equipped with a High-Efficiency Particulate Air filter) and cleaned with a damp 
cloth and/or mop and a detergent solution. 

All areas should be left dry and visibly free from contamination and debris.  

 
If abatement procedures are expected to generate a lot of dust (e.g., abrasive cleaning 
of contaminated surfaces, demolition of plaster walls) or the visible concentration of 
the mold is heavy (blanket coverage as opposed to patchy), then it is recommended 
that the remediation procedures for Level III be followed.  
 
 
Level III:  Large Area – Total Surface Area affected greater than 100 square 
feet or potential for increased occupant or remediator exposure during 
remediation is estimated to be significant.  (See Appendix B for detailed guidance).  
 

The following procedures are recommended: 

Refer to Appendices C & D for PPE and Containment guidance. 

Completely isolate the work area from occupied spaces using double layers of 
polyethylene plastic sheeting sealed with duct tape (including ventilation 
ducts/grills, fixtures, and any other openings). 

Utilize an exhaust fan with a HEPA filter to generate negative pressurization.  
Provide airlocks and a decontamination room. 

BEST AVAILABLE COPY

BEST AVAILABLE COPY FOIA Requested Record #J-15-0085 (MD) 
Released by National Guard Bureau 

Page 2876 of 5269

Posted to NGB FOIA Reading Room 
May, 2018



TG 277  Feb 02 

 7 

The work area and areas directly adjacent should be unoccupied.  Further 
vacating of people from spaces near the work area is recommended in the 
presence of infants (less than 12 months old), persons having undergone 
recent surgery, immune suppressed people, or people with chronic 
inflammatory lung diseases (e.g., asthma, hypersensitivity pneumonitis, and 
severe allergies). 

Contaminated materials that cannot be cleaned should be sealed and double-
bagged in 6-mil plastic bags and removed.  Since there are no special disposal 
requirements for moldy materials, they can be discarded as ordinary 
construction waste.  The outside of the bags should be cleaned with a damp 
cloth and a detergent solution or HEPA vacuumed in the decontamination 
chamber prior to their transport to uncontaminated areas of the building.  

The contained area and decontamination room should be HEPA vacuumed 
and cleaned with a damp cloth and/or mop with a detergent solution and be 
visibly clean prior to the removal of isolation barriers. 

Pre- and post-remediation sampling may also be useful in determining whether 
remediation efforts have been effective.  After remediation, the types and 
concentrations of mold in the indoor air samples should be similar to what is found in 
the local outdoor air(4).  Since no Federal limits have been set for mold or mold 
spores, sampling cannot be used to check a building's compliance with Federal mold 
standards.  

If any remediation sampling is deemed necessary contact your local industrial 
hygiene office or contact safety and health professionals with specific experience in 
designing mold sampling protocols, sampling methods, and interpretation of results.  
Sample analysis should follow analytical methods recommended by the American 
Industrial Hygiene Association (AIHA) or the American Conference of 
Governmental Industrial Hygienists (ACGIH).  The laboratory conducting the 
analyses should participate in the AIHA Environmental Microbiology Proficiency 
Analytical Testing (EMPAT) program.    

 
 

 
Level IV: Remediation of HVAC Systems (See Appendix B for detailed guidance.  
For a small area (<10 ft2) follow Level I guidance for PPE and containment and for a 
areas  (>10 ft2) follow Medium (Level II) or when greater than 100 ft2 follow Large 
(Level III) guidance for PPE and containment as discussed in Appendices B, C, and 
D)  
 

A Small Isolated Area of Contamination (total surface area affected <10 square 
feet) in the HVAC System   

The HVAC system should be shut down prior to any remedial activities. 
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Regular building maintenance staff can conduct this level of remediation.  Such 
persons should receive training on proper clean up methods, personal protection, 
and potential health hazards.  This training can be performed as part of a program 
to comply with the requirements of the OSHA Hazard Communication Standard 
(29 CFR 1910.1200). 

See Appendix C for PPE guidance.  Respiratory protection (e.g., N95 disposable 
respirator), used in accordance with the OSHA respiratory protection standard (29 
CFR 1910.134), is recommended (7).  Gloves and goggles should be worn.  All 
individuals must be trained, have medical clearance, and must be fit-tested by a 
trained professional. 

The work area should be unoccupied.  Vacating people from spaces adjacent to 
the work area is not necessary but is recommended in the presence of infants (less 
than 12 months old), persons recovering from recent surgery, immune suppressed 
people, or people with chronic inflammatory lung diseases (e.g., asthma, 
hypersensitivity pneumonitis, and severe allergies). 

Containment of the work area is not necessary.  Dust suppression methods, such 
as misting (not soaking) surfaces prior to remediation, are recommended. 

Growth supporting materials that are contaminated, such as the insulation of 
interior lined ducts and filters, should be removed.  Other contaminated materials 
that cannot be cleaned should be sealed and double-bagged in 6-mil plastic bags 
and removed.  Since there are no special disposal requirements for moldy 
materials, they can be discarded as ordinary construction waste. 

The work area and areas immediately surrounding the work area should be HEPA 
vacuumed and cleaned with a damp cloth and/or mop and a detergent solution. 

All areas should be left dry and visibly free from contamination and debris.  

Areas of Contamination (Total surface area affected >10 square feet) in the 
HVAC System  
 

The following procedures are recommended: 

The HVAC system should be shut down prior to any remedial activities. 

Refer to Appendices C & D for PPE and Containment guidance. 

Completely isolate the work area from other areas.  Isolate the HVAC system 
using double layers of polyethylene plastic sheeting sealed with duct tape 
(including ventilation ducts/grills, fixtures, and any other openings). 

BEST AVAILABLE COPY

BEST AVAILABLE COPY FOIA Requested Record #J-15-0085 (MD) 
Released by National Guard Bureau 

Page 2878 of 5269

Posted to NGB FOIA Reading Room 
May, 2018



TG 277  Feb 02 

 9 

Utilize an exhaust fan with a HEPA filter to generate negative pressurization.  
Provide airlocks and a decontamination room. 

Growth supporting materials that are contaminated, such as the insulation of 
interior lined ducts and filters, should be removed.  Other contaminated 
materials that cannot be cleaned should be sealed and removed in double-
bagged 6-mil plastic.  When a decontamination room is present, the outside of 
the bags should be cleaned with a damp cloth and a detergent solution or 
HEPA vacuumed prior to their transport to uncontaminated areas of the 
building.  Since there are no special disposal requirements for moldy 
materials, they can be discarded as ordinary construction waste. 

The contained area and decontamination room should be HEPA vacuumed 
and cleaned with a damp cloth and/or mop and a detergent solution prior to 
the removal of isolation barriers. 

All areas should be left dry and visibly free from contamination and 
 debris. 

Pre- and post-remediation sampling may also be useful in determining whether  
remediation efforts have been effective. After remediation, the types and 
concentrations of mold in the indoor air samples should be similar to what is found in 
the local outdoor air (4).  Since no Federal limits have been set for mold or mold 
spores, sampling cannot be used to check a building's compliance with Federal mold 
standards.   

If remediation sampling is necessary contact your local industrial hygiene office or 
contact safety and health professionals with specific experience in designing mold 
sampling protocols, sampling methods, and interpretation of results.  Sample analysis 
should follow analytical methods recommended by the American Industrial Hygiene 
Association (AIHA) or the American Conference of Governmental Industrial 
Hygienists (ACGIH).   

 
HAZARD COMMUNICATION  
 
When mold growth requiring Level III or IV (large-scale) remediation is found, the building 
owner, management, and/or employer should notify occupants in the affected area(s) of its 
presence.  Notification should include a description of the remedial measures to be taken and 
a timetable for completion.  Well-planned group meetings held before and after remediation 
with full disclosure of plans and results can be an effective communication mechanism.  
Individuals seeking medical attention should be provided with a copy of all inspection results 
and interpretation to give to their medical practitioners (1 and 3). 
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CONCLUSION  
 
In summary, the prompt remediation of contaminated material and infrastructure repair must 
be the primary response to mold contamination in buildings.  The simplest and most 
expedient remediation that properly and safely removes mold growth from buildings should 
be used.  Widespread contamination poses much larger problems that must be addressed on a 
case-by-case basis in consultation with a health and safety specialist. Effective 
communication with building occupants is an essential component of all remedial efforts.  
Individuals with persistent health problems should go to the local occupational health clinic 
or see their physicians for a referral to practitioners who are trained in 
occupational/environmental medicine or related specialties and are knowledgeable about 
these types of exposures.  
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APPENDIX A 

 [Source:  EPA 402-K-01-001:  Mold Remediation in Schools and Commercial Buildings, 
March 2001] 

Water Damage Cleanup and Mold Prevention  

Appendix A presents strategies to respond to water damage within 24-48 hours.  These 
guidelines are designed to help avoid the need for remediation of mold growth by taking 
quick action before growth starts.  If mold growth is found on the materials listed in 
Appendix A, refer to Appendix B for guidance on remediation.  Depending on the size of the 
area involved and resources available, professional assistance may be needed to dry an area 
quickly and thoroughly.  

   

 Water Damage - Cleanup and Mold Prevention 
Guidelines for Response to Clean Water Damage within 24-48 Hours to Prevent 
Mold Growth£ 

Water-Damaged 
Material† Actions 

Books and papers • For non-valuable items, discard books and papers.  
• Photocopy valuable/important items, discard 

originals.  
• Freeze (in frost-free freezer or meat locker) or 

freeze-dry.  

Carpet and backing - 
dry within 24-48 hours§ 

• Remove water with water extraction vacuum.  
• Reduce ambient humidity levels with 

dehumidifier.  
• Accelerate drying process with fans.  

Ceiling tiles • Discard and replace.  

Cellulose insulation • Discard and replace.  

Concrete or cinder 
block surfaces 

• Remove water with water extraction vacuum.  
• Accelerate drying process with dehumidifiers, 

fans, and/or heaters.  

Fiberglass insulation • Discard and replace.  
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Hard surface, porous 
flooring§ (Linoleum, 
ceramic tile, vinyl) 

• Vacuum or damp wipe with water and mild 
detergent and allow to dry; scrub if necessary.  

• Check to make sure under flooring is dry; dry 
under flooring if necessary.  

Non-porous, hard 
surfaces 
(Plastics, metals) 

• Vacuum or damp wipe with water and mild 
detergent and allow to dry; scrub if necessary.  

Upholstered furniture • Remove water with water extraction vacuum.  
• Accelerate drying process with dehumidifiers, 

fans, and/or heaters.  
• May be difficult to completely dry within 48 

hours. If the piece is valuable, you may wish to 
consult a restoration/water damage professional 
who specializes in furniture.  

Wallboard 
(Drywall and gypsum 
board) 

• May be dried in place if there is no obvious 
swelling and the seams are intact. If not, remove, 
discard, and replace.  

• Ventilate the wall cavity, if possible.  

Window drapes • Follow laundering or cleaning instructions 
recommended by the manufacturer.  

Wood surfaces • Remove moisture immediately and use 
dehumidifiers, gentle heat, and fans for drying. 
(Use caution when applying heat to hardwood 
floors.)  

• Treated or finished wood surfaces may be cleaned 
with mild detergent and clean water and allowed 
to dry.  

• Wet paneling should be pried away from wall for 
drying 
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£  If mold growth has occurred or materials have been wet for more than 48 hours, consult Appendix 
B.  Even if materials are dried within 48 hours, mold growth may have occurred.  Professionals may 
test items if there is doubt.  Note that mold growth will not always occur after 48 hours; this is only a 
guideline.  
These guidelines are for damage caused by clean water.  If you know or suspect that the water source 
is contaminated with sewage, or chemical or biological pollutants, then OSHA may have requirements 
for Personal Protective Equipment and containment.  An experienced professional should be consulted 
if you and/or your remediators do not have expertise remediating in contaminated water situations.  Do 
not use fans before determining that the water is clean or sanitary.  
 
† If a particular item(s) has high monetary or sentimental value, you may wish to consult a 
restoration/water damage specialist.  
 
§ The subfloor under the carpet or other flooring material must also be cleaned and dried.  See the 
appropriate section of this table for recommended actions depending on the composition of the 
subfloor. 
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APPENDIX B 

[Adapted from EPA 402-K-01-001, March 2001] 

Mold Remediation Guidelines  

Appendix B presents remediation guidelines for building materials that have or are likely to 
have mold growth.  The guidelines in Appendix B are designed to protect the health of 
occupants and cleanup personnel during remediation.  These guidelines are based on the area 
and type of material affected by water damage and/or mold growth.  Please note that these 
are guidelines; some professionals may prefer other cleaning methods.   
If you are considering cleaning your ducts as part of your remediation plan, you should 
consult EPA's publication entitled, Should You Have the Air Ducts In Your Home Cleaned? 
(5)  Although this EPA document has a residential focus, the same concept applies to other 
building types.  If possible, remediation activities should be scheduled during off-hours when 
building occupants are less likely to be affected.  

Although the level of personal protection suggested in these guidelines is based on the total 
surface area contaminated and the potential for remediator and/or occupant exposure, 
professional judgment should always play a part in remediation decisions.  These 
remediation guidelines are based on the size of the affected area to make it easier for 
remediators to select appropriate techniques, not on the basis of health effects or research 
showing there is a specific method appropriate at a certain number of square feet.  The 
guidelines have been designed to help construct a remediation plan.  The remediation 
manager will then use professional judgment and experience to adapt the guidelines to 
particular situations.  When in doubt, caution is advised.  Consult an experienced mold 
remediator for more information. 

Guidelines for Remediating Building Materials  
with Mold Growth Caused by Clean Water*  

Material or Furnishing Affected  Cleanup 
Methods† Personal Protective Equipment Containment 

SMALL - Total Surface Area Affected Less Than 10 square feet (ft2) 
Books and papers   3 
Carpet and backing  1, 3  

Concrete or cinder block  1, 3  
Hard surface, porous flooring 
(linoleum, ceramic tile, vinyl)  1, 2, 3 

Non-porous, hard surfaces 
(plastics, metals)  1, 2, 3  

Upholstered furniture & drapes  1, 3  

Wallboard (drywall and gypsum 
board)  3  

Wood surfaces  1, 2, 3 

Minimum  

N-95 respirator, gloves, and goggles 
None required  
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MEDIUM - Total Surface Area Affected Between 10 and 100 ft2 

Books and papers   3 
Carpet and backing  1,3,4 

Concrete or cinder block 1,3 
Hard surface, porous flooring 
(linoleum, ceramic tile, vinyl)  1,2,3 

Non-porous, hard surfaces 
(plastics, metals)  1,2,3 

Upholstered furniture & drapes  1,3,4 
Wallboard (drywall and gypsum 

board)  3,4 

Wood surfaces  1,2,3 

Limited or Full  

Use professional judgment, consider 
potential for remediator exposure and size 

of contaminated area 

  

Limited  

Use professional judgment, consider 
potential for remediator/occupant 

exposure and size of contaminated area 

  

LARGE - Total Surface Area Affected Greater Than 100 ft2 or Potential for  
Increased Occupant or Remediator Exposure During Remediation  Estimated to be Significant 

Books and papers   3 
Carpet and backing  1,3,4 

Concrete or cinder block 1,3 
Hard surface, porous flooring 
(linoleum, ceramic tile, vinyl)  1,2,3,4 

Non-porous, hard surfaces 
(plastics, metals)  1,2,3 

Upholstered furniture & drapes  1,2,4 
Wallboard (drywall and gypsum 

board)  3,4 

Wood surfaces  1,2,3,4 

Full  

Use professional judgment, consider 
potential for remediator/occupant exposure 

and size of contaminated area 

  

Full  

Use professional judgment, consider 
potential for remediator exposure and 

size of contaminated area 

  

 
 
*Use professional judgment to determine prudent levels of Personal Protective Equipment and 
containment for each situation, particularly as the remediation site size increases and the potential for 
exposure and health effects rises.  Assess the need for increased Personal Protective Equipment, if, 
during the remediation, more extensive contamination is encountered than was expected.  Consult 
Appendix A if materials have been wet for less than 48 hours, and mold growth is not apparent.  These 
guidelines are for damage caused by clean water.  If you know or suspect that the water source is 
contaminated with sewage, or chemical or biological pollutants, then the Occupational Safety and 
Health Administration (OSHA) requires PPE and containment.  An experienced professional should be 
consulted if you and/or your remediators do not have expertise in remediating contaminated water 
situations.  

†Select method most appropriate to situation.  Since molds gradually destroy the things they grow on, if 
mold growth is not addressed promptly, some items may be damaged such that cleaning will not restore 
their original appearance.  If mold growth is heavy and items are valuable or important, you may wish 
to consult a restoration/water damage/remediation expert.  Please note that these are guidelines; other 
cleaning methods may be preferred by some professionals. 
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Cleanup Methods 

• Method 1:  Wet vacuum (in the case of porous materials, some mold spores/fragments will 
remain in the material but will not grow if the material is completely dried).  Steam cleaning 
may be an alternative for carpets and some upholstered furniture.  

• Method 2:  Damp-wipe surfaces with plain water or with water and detergent solution (except 
wood —use wood floor cleaner); scrub as needed.  

• Method 3:  High-efficiency particulate air (HEPA) vacuum after the material has been 
thoroughly dried.  Dispose of the contents of the HEPA vacuum in well-sealed plastic bags.  

• Method 4:  Discard -  Remove water-damaged materials and seal in plastic bags while inside 
of containment, if present.  Dispose of as normal waste.  HEPA vacuum area after it is dried.  

Personal Protective Equipment (PPE) 

• Minimum:  Gloves, N-95 respirator, goggles/eye protection  
• Limited:  Gloves, N-95 respirator or half-face respirator with HEPA filter, disposable overalls, 

goggles/eye protection  
• Full:  Gloves, disposable full body clothing, head gear, foot coverings, full-face respirator with 

HEPA filter  

Containment 

• Limited:  Use polyethylene-sheeting ceiling to floor around affected area with a slit entry and 
covering flap; maintain area under negative pressure with HEPA filtered fan unit. Block 
supply and return air vents within containment area.  

• Full:  Use two layers of fire-retardant polyethylene sheeting with one airlock chamber. 
Maintain area under negative pressure with HEPA filtered fan exhausted outside of building. 
Block supply and return air vents within containment area.  

Table developed from literature and remediation documents including Bioaerosols: Assessment and 
Control (American Conference of Governmental Industrial Hygienists, 1999) (4) and IICRC S500, 
Standard and Reference Guide for Professional Water Damage Restoration, (Institute of Inspection, 
Cleaning and Restoration, 1999) (6) 
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APPENDIX C 

[Adapted Source:  EPA 402-K-01-001:  Mold Remediation in Schools and Commercial 
Buildings, March 2001] 

PERSONAL PROTECTIVE EQUIPMENT 

Skin and Eye Protection 

Gloves are required to protect the skin from contact with mold allergens (and in some cases 
mold toxins) and from potentially irritating cleaning solutions.  Long gloves that extend to 
the middle of the forearm are recommended.  The glove material should be selected based 
on the type of materials being handled.  If you are using a strong cleaning solution, you 
should select gloves made from natural rubber, neoprene, nitrile, polyurethane, or polyvinyl 
chloride (PVC).  If you are using a mild detergent or plain water, ordinary household rubber 
gloves may be used.  To protect your eyes, use properly fitted goggles or a full-face 
respirator with HEPA filter.  Goggles must be designed to prevent the entry of dust and 
small particles.  Safety glasses or goggles with open vent holes are not acceptable.   

Respiratory Protection 

Respirators protect cleanup workers from inhaling airborne mold, mold spores, and dust.  
Respiratory protection used in accordance with the OSHA respiratory protection standard (29 
CFR 1910.134), is recommended(7).  All individuals must be trained, have medical 
clearance, and must be fit-tested by a trained professional before wearing a respirator. 

• Minimum:  When cleaning up a small area affected by mold, you should use an N-95 
respirator.  This device covers the nose and mouth, will filter out 95% of the 
particulates that pass through the filter.  In situations where a full-face respirator is in 
use, additional eye protection is not required.  

• Limited:  Limited PPE includes use of a half-face or full-face air-purifying respirator 
(APR) equipped with a HEPA filter cartridge.  These respirators filter mold particles 
in the air.  Note that half-face APRs do not provide eye protection. In addition, the 
HEPA filters do not remove vapors or gases.  You should always use respirators 
approved by the National Institute for Occupational Safety and Health. 

• Full:  In situations in which high levels of airborne dust or mold spores are likely or 
when intense or long-term exposures are expected (e.g., the cleanup of large areas of 
contamination), a full-face, powered air-purifying respirator (PAPR) is 
recommended.  Full-face PAPRs use a blower to force air through a HEPA filter. 
The HEPA-filtered air is supplied to a mask that covers the entire face or a hood that 
covers the entire head.  The positive pressure within the mask or hood prevents 
unfiltered air from entering through penetrations or gaps.  Individuals must be trained 
to use their respirators before they begin remediation.   
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Disposable Protective Clothing  

Disposable clothing is recommended during a medium or large remediation project to 
prevent the transfer and spread of mold to clothing and to eliminate skin contact with 
mold.  

• Limited:  Disposable paper overalls can be used.  
• Full:  Mold-impervious disposable head and foot coverings, and a body suit made of a 

breathable material, such as TYVEK®, should be used.  All gaps, such as those 
around ankles and wrists, should be sealed (many remediators use duct tape to seal 
clothing).  
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APPENDIX D 

[Source:  EPA 402-K-01-001:  Mold Remediation in Schools and Commercial Buildings, 
March 2001] 

CONTAINMENT GUIDANCE 

Containment 

The purpose of containment during 
remediation activities is to limit release 
of mold into the air and surroundings, in 
order to minimize the exposure of 
remediators and building occupants to 
mold.  Mold and moldy debris should 
not be allowed to spread to areas in the 
building beyond the contaminated site.  

The two types of containment 
recommended in Appendix B are limited 
and full.  The larger the area of moldy 
material, the greater the possibility of 
human exposure and the greater the need 
for containment.  In general, the size of 
the area helps determine the level of 
containment.  However, a heavy growth 
of mold in a relatively small area could 
release more spores than a lighter growth 
of mold in a relatively large area.  
Choice of containment should be based 
on professional judgment.  The primary 
object of containment should be to 
prevent occupant and remediator 
exposure to mold.  

Containment Tips 
• Always maintain the 

containment area under 
negative pressure. 

• Exhaust fans to outdoors 
and ensure that adequate 
makeup air is provided.  

• If the containment is 
working, the 
polyethylene sheeting 
should billow inwards on 
all surfaces. If it flutters 
or billows outward, 
containment has been 
lost, and you should find 
and correct the problem 
before continuing your 
remediation activities.  

 

Limited Containment 

Limited containment is generally recommended for areas involving between 10 and 100 
square feet (ft2) of mold contamination.  The enclosure around the moldy area should consist 
of a single layer of 6-mil, fire-retardant polyethylene sheeting.  The containment should have 
a slit entry and covering flap on the outside of the containment area.  For small areas, the 
polyethylene sheeting can be affixed to floors and ceilings with duct tape. For larger areas, a 
steel or wooden stud frame can be erected and polyethylene sheeting attached to it.  All 
supply and air vents, doors, chases, and risers within the containment area must be sealed 
with polyethylene sheeting to minimize the migration of contaminants to other parts of the 
building.  Heavy mold growth on ceiling tiles may impact HVAC systems if the space above 
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the ceiling is used as a return air plenum.  In this case, containment should be installed from 
the floor to the ceiling deck, and the filters in the air-handling units serving the affected area 
may have to be replaced once remediation is finished. 

The containment area must be maintained under negative pressure relative to surrounding 
areas.  This will ensure that contaminated air does not flow into adjacent areas.  This can 
be done with a HEPA-filtered fan unit exhausted outside of the building.  For small, easily 
contained areas, an exhaust fan ducted to the outdoors can also be used.  The surfaces of 
all objects removed from the containment area should be remediated/cleaned prior to 
removal.  The remediation guidelines outlined in Appendix B can be implemented when 
the containment is completely sealed and is under negative pressure relative to the 
surrounding area. 

Full Containment 

Full containment is recommended for the cleanup of mold-contaminated surface areas greater 
than 100 ft2 or in any situation in which it appears likely that the occupant space would be 
further contaminated without full containment.  Double layers of polyethylene should be 
used to create a barrier between the moldy area and other parts of the building. A 
decontamination room or airlock should be constructed for entry into and exit from the 
remediation area.  The entryways to the airlock from the outside and from the airlock to the 
main containment area should consist of a slit entry with covering flaps on the outside 
surface of each slit entry.  The chamber should be large enough to hold a waste container and 
allow a person to put on and remove PPE.  All contaminated PPE, except respirators, should 
be placed in a sealed bag while in this chamber.  Respirators should be worn until 
remediators are outside the decontamination chamber.  PPE must be worn throughout the 
final stages of HEPA vacuuming and damp-wiping of the contained area.  PPE must also be 
worn during HEPA vacuum filter changes or cleanup of the HEPA vacuum. 
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Industrial Hygiene/Preventive Medicine Mold Assessment Guide 

 

Introduction 

The USACHPPM Industrial Hygiene Field Services Program receives requests from 
industrial hygiene (IH)/preventive medicine (PM) field personnel for information about mold 
investigations and clean-up procedures.  Like all organisms, molds have an absolute 
requirement for water.  The types of mold and their abundance in an area depend on the 
availability of nutrients (i.e., dirt), water and temperature.  Chronic water intrusion, lack of 
adequate ventilation and moisture control, and or isolated floods, such as a water pipe 
bursting, are typical conditions, which lead to mold growth in buildings. 
 
When mold growth is present, the removal and cleaning of contaminated materials must be 
handled with proper precautions, because disturbing this growth can result in bioaerosol 
release, i.e., sending millions of spores into the air.   
 
This mold assessment guide used in conjunction with the ARMY Facilities Management 
Information Document on Mold Remediation Issues (TG 277)1 will assist Industrial 
Hygienists and or Preventive Medicine personnel in conducting mold investigations.  Since a 
team approach is recommended, the collaboration between IH/PM personnel and facility 
management personnel is vital to correct moldy conditions and prevent future mold growth.  
Use the following procedures and refer to Appendix A:  Mold Investigation Decision Logic, 
for guidance on mold investigation, evaluation, and remediation for routine assessments. 
 
Air sampling for mold should never be part of a routine assessment.  Remediation 
strategies can generally be made on the basis of a visual inspection or confirmation with 
a bulk or surface sample.  In addition, air sampling methods for some mold are prone 
to false negative results and therefore cannot be used to definitively rule out 
contamination2. 

Safety Tips While Investigating and Evaluating Mold and Moisture Problems3 

• Be careful not to touch mold or moldy items with bare hands. 
• Do not allow mold or mold spores to get into your eyes. 
• Do not breathe in mold or mold spores. 
• Consult Appendices B, C, and D for Remediation, Personal Protective Equipment 

(PPE) to be used during remediation and Containment guidance. 
• Consider using PPE when disturbing mold during investigation.  Depending upon the 

situation, a half-face NIOSH-approved N-95 respirator, gloves, and goggles are 
recommended. 
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Communicate with building occupants at all stages of process, as appropriate1. 

When mold growth requiring Level III or IV (large-scale) remediation is found (See 
Appendix B), the building owner, management, and/or employer should notify occupants in 
the affected area(s) of its presence.  Notification should include a description of the remedial 
measures to be taken and a timetable for completion.  Well-planned group meetings held 
before and after remediation with full disclosure of plans and results can be an effective 
communication mechanism.  Individuals seeking medical attention should be provided with a 
copy of all inspection results and interpretation to give to their medical practitioners. 

Routine Investigation and Evaluation of moisture and mold problems3. 

� Determine the total surface area of visible mold affected (square feet). 
� Consider the possibility of hidden mold. 
� Clean up small mold problems and fix moisture problems before they become large 

problems. 
� Select remediation personnel or team based on the assessment. 
� Investigate areas associated with occupant complaints. 
� Identify source(s) or cause of water or moisture problem(s). 
� Note type of water-damaged materials (wallboard, carpet, etc.). 
� Check inside air ducts and air handling unit. 

Assessments Requiring Sampling 

Air sampling may be necessary if an individual(s) has been diagnosed with a disease that is 
or may be associated with mold exposure (e.g., aspergillosis) and the occupational health 
physician/medical practitioner desires to confirm the causative agent. 

Pre- and post-remediation air sampling may be necessary if there is evidence from a visual 
inspection or bulk sampling that the ventilation systems are contaminated.  The purpose of 
such sampling is to assess the extent of contamination throughout a building and to confirm 
adequate remediation.   

Air sampling may be necessary if the presence of mold is suspected (e.g., musty odors) but 
cannot be identified by a visual inspection or bulk sampling (e.g., mold growth behind walls).  
The purpose of this sampling is to determine the location and degree of contamination2. 

When air sampling is deemed necessary and is performed, outdoor air samples should be 
collected at the same time at the fresh air intake, which serves the suspected area.  Values 
obtained should be compared and the indoor and outdoor air samples should be similar in 
kinds and concentrations of mold to what is found locally in the outdoor air4.  If they are 
different, bioamplification is occurring and the problem needs corrected.  

Personnel conducting the sampling should be trained in proper air sampling methods for 
microbial contaminants.  For additional information on air sampling, refer to the American 
Conference of Governmental Industrial Hygienists', "Bioaerosols: Assessment and Control4."  

 3
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Sample analysis should follow analytical methods recommended by the American Industrial 
Hygiene Association (AIHA) or the American Conference of Governmental Industrial 
Hygienists (ACGIH).  The laboratory conducting the analyses should participate in the AIHA 
Environmental Microbiology Proficiency Analytical Testing (EMPAT) program.  For further 
mold assistance, contact USACHPPM, Industrial Hygiene Field Services Program, DSN 
584-3118 or (410) 436-3118. 
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APPENDIX A 

 

 

 

MOLD INVESTIGATION DECISION LOGIC
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MOLD INVESTIGATION DECISION LOGIC NOTES: 

1.  Roughly approximate the total surface area of visible mold.  Categorization of the 
remediation levels are sometimes borderline, so when trying to decide the category to apply, 
consider the extent of visible growth, such as a heavy blanket of growth on the surface, to barely 
visible.  If heavy growth is apparent, consider moving up to the next level of protection. 

2.  Do not skip this step.  Address the source of water or moisture problem or the mold will 
simply reappear.  

3.  Always protect the health and safety of the building occupants and remediators. 

4.  Mold may be hiding on the backside of drywall, vinyl wallpaper, or paneling, the top of 
ceiling tiles, the underside of carpets and pads.  Check walls behind furniture, pipe chases and 
utility tunnels, porous thermal or acoustic liners inside ductwork, or check the rafters (due to roof 
leaks or insufficient insulation)3. 

5.   Utilize appendices B and C for remediation guidance.  Use your best judgment during 
investigations, if not disturbing the mold you may need minimal to no PPE.  Do not alarm 
building occupants unnecessarily, but protect yourself as necessary. 

6.  If the containment is working properly, the polyethylene sheeting will billow inwards on all 
surfaces.  If it flutters or billows outward, containment has not been achieved, and you should 
find and correct the problem before starting your remediation activities3.  Confirm negative 
pressure with smoke tubes. 

7.  Select remediation personnel who have the experience and training needed to implement the 
remediation plan. 

8.  You must completely fix or eliminate the water or moisture problem to solve the problem.   

9.  You should revisit the site(s) approximately two weeks after remediation, and it should show 
no signs of water damage or mold growth. 

10.  If you discover hidden mold, revise your plan by reassessing the size of moldy area. 

11.  If you believe that you have a hidden mold problem, you may want to consider hiring an 
experienced mold investigative professional.  
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APPENDIX B 
[Adapted from EPA 402-K-01-001, March 2001] 

Mold Remediation Guidelines  

Appendix B presents remediation guidelines for building materials that have or are 
likely to have mold growth.  The guidelines in Appendix B are designed to protect 
the health of occupants and cleanup personnel during remediation.  These 
guidelines are based on the area and type of material affected by water damage 
and/or mold growth.  Please note that these are guidelines; some professionals may 
prefer other cleaning methods.   
If you are considering cleaning your ducts as part of your remediation plan, you 
should consult EPA's publication entitled, Should You Have the Air Ducts In Your 
Home Cleaned? (5)  Although this EPA document has a residential focus, the same 
concept applies to other building types.  If possible, remediation activities should 
be scheduled during off-hours when building occupants are less likely to be 
affected.  

Although the level of personal protection suggested in these guidelines is based on 
the total surface area contaminated and the potential for remediator and/or 
occupant exposure, professional judgment should always play a part in remediation 
decisions.  These remediation guidelines are based on the size of the affected area 
to make it easier for remediators to select appropriate techniques, not on the basis 
of health effects or research showing there is a specific method appropriate at a 
certain number of square feet.  The guidelines have been designed to help construct 
a remediation plan.  The remediation manager will then use professional judgment 
and experience to adapt the guidelines to particular situations.  When in doubt, 
caution is advised.  Consult an experienced mold remediator for more information. 
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Guidelines for Remediating Building Materials  
with Mold Growth Caused by Clean Water*  

Material or Furnishing 
Affected  

Cleanup 
Methods† Personal Protective Equipment Containment 

SMALL - Total Surface Area Affected Less Than 10 square feet (ft2) 
Books and papers   3 
Carpet and backing  1, 3  

Concrete or cinder block  1, 3  
Hard surface, porous flooring 
(linoleum, ceramic tile, vinyl)  1, 2, 3 

Non-porous, hard surfaces 
(plastics, metals)  1, 2, 3  

Upholstered furniture & drapes  1, 3  

Wallboard (drywall and 
gypsum board)  3  

Wood surfaces  1, 2, 3 

Minimum  

N-95 respirator, gloves, and goggles 
None required  

MEDIUM - Total Surface Area Affected Between 10 and 100 ft2 
Books and papers   3 
Carpet and backing  1,3,4 

Concrete or cinder block 1,3 
Hard surface, porous flooring 
(linoleum, ceramic tile, vinyl)  1,2,3 

Non-porous, hard surfaces 
(plastics, metals)  1,2,3 

Upholstered furniture & drapes  1,3,4 
Wallboard (drywall and 

gypsum board)  3,4 

Wood surfaces  1,2,3 

Limited or Full  

Use professional judgment, consider 
potential for remediator exposure and size 

of contaminated area 

  

Limited  

Use professional judgment, consider 
potential for remediator/occupant 

exposure and size of contaminated area 

  

LARGE - Total Surface Area Affected Greater Than 100 ft2 or Potential for  
Increased Occupant or Remediator Exposure During Remediation  Estimated to be Significant 

Books and papers   3 
Carpet and backing  1,3,4 

Concrete or cinder block 1,3 
Hard surface, porous flooring 
(linoleum, ceramic tile, vinyl)  1,2,3,4 

Non-porous, hard surfaces 
(plastics, metals)  1,2,3 

Upholstered furniture & drapes  1,2,4 
Wallboard (drywall and 

gypsum board)  3,4 

Wood surfaces  1,2,3,4 

Full  

Use professional judgment, consider 
potential for remediator/occupant exposure 

and size of contaminated area 

  

Full  

Use professional judgment, consider 
potential for remediator exposure and size 

of contaminated area 
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*Use professional judgment to determine prudent levels of Personal Protective Equipment and 
containment for each situation, particularly as the remediation site size increases and the potential for 
exposure and health effects rises.  Assess the need for increased Personal Protective Equipment, if, 
during the remediation, more extensive contamination is encountered than was expected.  These 
guidelines are for damage caused by clean water.  If you know or suspect that the water source is 
contaminated with sewage, or chemical or biological pollutants, then the Occupational Safety and 
Health Administration (OSHA) requires PPE and containment.  An experienced professional should be 
consulted if you and/or your remediators do not have expertise in remediating contaminated water 
situations.  

†Select method most appropriate to situation.  Since molds gradually destroy the things they grow on, if 
mold growth is not addressed promptly, some items may be damaged such that cleaning will not restore 
their original appearance.  If mold growth is heavy and items are valuable or important, you may wish 
to consult a restoration/water damage/remediation expert.  Please note that these are guidelines; other 
cleaning methods may be preferred by some professionals. 

Cleanup Methods 

• Method 1:  Wet vacuum (in the case of porous materials, some mold spores/fragments will 
remain in the material but will not grow if the material is completely dried).  Steam cleaning 
may be an alternative for carpets and some upholstered furniture.  

• Method 2:  Damp-wipe surfaces with plain water or with water and detergent solution (except 
wood —use wood floor cleaner); scrub as needed.  

• Method 3:  High-efficiency particulate air (HEPA) vacuum after the material has been 
thoroughly dried.  Dispose of the contents of the HEPA vacuum in well-sealed plastic bags.  

• Method 4:  Discard -  Remove water-damaged materials and seal in plastic bags while inside 
of containment, if present.  Dispose of as normal waste.  HEPA vacuum area after it is dried.  

Personal Protective Equipment (PPE) 

• Minimum:  Gloves, N-95 respirator, goggles/eye protection  
• Limited:  Gloves, N-95 respirator or half-face respirator with HEPA filter, disposable overalls, 

goggles/eye protection  
• Full:  Gloves, disposable full body clothing, head gear, foot coverings, full-face respirator with 

HEPA filter  

Containment 

• Limited:  Use polyethylene-sheeting ceiling to floor around affected area with a slit entry and 
covering flap; maintain area under negative pressure with HEPA filtered fan unit. Block 
supply and return air vents within containment area.  

• Full:  Use two layers of fire-retardant polyethylene sheeting with one airlock chamber. 
Maintain area under negative pressure with HEPA filtered fan exhausted outside of building. 
Block supply and return air vents within containment area.  

Table developed from literature and remediation documents including Bioaerosols: Assessment and 
Control (American Conference of Governmental Industrial Hygienists, 1999) (4) and IICRC S500, 
Standard and Reference Guide for Professional Water Damage Restoration, (Institute of Inspection, 
Cleaning and Restoration, 1999) (6) 
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APPENDIX C 

[Adapted Source:  EPA 402-K-01-001:  Mold Remediation in Schools and Commercial 
Buildings, March 2001] 

PERSONAL PROTECTIVE EQUIPMENT 

Skin and Eye Protection 

Gloves are required to protect the skin from contact with mold allergens (and in some 
cases mold toxins) and from potentially irritating cleaning solutions.  Long gloves that 
extend to the middle of the forearm are recommended.  The glove material should be 
selected based on the type of materials being handled.  If you are using a strong cleaning 
solution, you should select gloves made from natural rubber, neoprene, nitrile, 
polyurethane, or polyvinyl chloride (PVC).  If you are using a mild detergent or plain 
water, ordinary household rubber gloves may be used.  To protect your eyes, use properly 
fitted goggles or a full-face respirator with HEPA filter.  Goggles must be designed to 
prevent the entry of dust and small particles.  Safety glasses or goggles with open vent 
holes are not acceptable.   

Respiratory Protection 

Respirators protect cleanup workers from inhaling airborne mold, mold spores, and dust.  
Respiratory protection used in accordance with the OSHA respiratory protection standard (29 
CFR 1910.134), is recommended(7).  All individuals must be trained, have medical clearance, 
and must be fit-tested by a trained professional before wearing a respirator. 

• Minimum:  When cleaning up a small area affected by mold, you should use an N-95 
respirator.  This device covers the nose and mouth, will filter out 95% of the particulates 
that pass through the filter.  In situations where a full-face respirator is in use, additional 
eye protection is not required.  

• Limited:  Limited PPE includes use of a half-face or full-face air-purifying respirator 
(APR) equipped with a HEPA filter cartridge.  These respirators filter mold particles in 
the air.  Note that half-face APRs do not provide eye protection. In addition, the HEPA 
filters do not remove vapors or gases.  You should always use respirators approved by the 
National Institute for Occupational Safety and Health. 

• Full:  In situations in which high levels of airborne dust or mold spores are likely or when 
intense or long-term exposures are expected (e.g., the cleanup of large areas of 
contamination), a full-face, powered air-purifying respirator (PAPR) is recommended.  
Full-face PAPRs use a blower to force air through a HEPA filter. The HEPA-filtered air 
is supplied to a mask that covers the entire face or a hood that covers the entire head.  The 
positive pressure within the mask or hood prevents unfiltered air from entering through 
penetrations or gaps.  Individuals must be trained to use their respirators before they 
begin remediation.   
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Disposable Protective Clothing  

Disposable clothing is recommended during a medium or large remediation project to 
prevent the transfer and spread of mold to clothing and to eliminate skin contact with mold.  

• Limited:  Disposable paper overalls can be used.  
• Full:  Mold-impervious disposable head and foot coverings, and a body suit made of a 

breathable material, such as TYVEK®, should be used.  All gaps, such as those around 
ankles and wrists, should be sealed (many remediators use duct tape to seal clothing).  

®TYVEK, DuPont de Nemours, E.I., & Co., Wilmington, DE. 
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minimize the migration of contaminants to other parts of the building.  Heavy mold growth on 
ceiling tiles may impact HVAC systems if the space above the ceiling is used as a return air 
plenum.  In this case, containment should be installed from the floor to the ceiling deck, and the 
filters in the air-handling units serving the affected area may have to be replaced once 
remediation is finished. 

The containment area must be maintained under negative pressure relative to surrounding 
areas.  This will ensure that contaminated air does not flow into adjacent areas.  This can be 
done with a HEPA-filtered fan unit exhausted outside of the building.  For small, easily 
contained areas, an exhaust fan ducted to the outdoors can also be used.  The surfaces of all 
objects removed from the containment area should be remediated/cleaned prior to removal.  
The remediation guidelines outlined in Appendix B can be implemented when the 
containment is completely sealed and is under negative pressure relative to the surrounding 
area. 

Full Containment 

Full containment is recommended for the cleanup of mold-contaminated surface areas greater 
than 100 ft2 or in any situation in which it appears likely that the occupant space would be further 
contaminated without full containment.  Double layers of polyethylene should be used to create a 
barrier between the moldy area and other parts of the building. A decontamination room or 
airlock should be constructed for entry into and exit from the remediation area.  The entryways 
to the airlock from the outside and from the airlock to the main containment area should consist 
of a slit entry with covering flaps on the outside surface of each slit entry.  The chamber should 
be large enough to hold a waste container and allow a person to put on and remove PPE.  All 
contaminated PPE, except respirators, should be placed in a sealed bag while in this chamber.  
Respirators should be worn until remediators are outside the decontamination chamber.  PPE 
must be worn throughout the final stages of HEPA vacuuming and damp-wiping of the contained 
area.  PPE must also be worn during HEPA vacuum filter changes or cleanup of the HEPA 
vacuum. 
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Bonus Environmental, LLC P.O. Box 121 Mt. Pleasant, MI  48804 
Work 989-779-7686 Fax 989-779-7689 www.bonusenvironmental com 

August 4, 2010 
Project No. 1061-03 
 
National Guard Region North 
Industrial Hygiene Office 
301 Old Bay Lane 
Havre De Grace, MD  21078-4003 
 
Attn:   
 
Project: Army National Guard Readiness Center, Industrial Hygiene Evaluation 

Frederick Army National Guard Armory 

1.0 - EXECUTIVE SUMMARY 
Bonus Environmental, LLC was contracted by the National Guard Bureau Region North to identify 
and measure the existence and extent of potentially hazardous operations or conditions at the Frederick 
Army National Guard Readiness Center located at 8501 Old National Pike in Frederick, Maryland.  
The purpose of this evaluation was to generate or to update a previous baseline evaluation so that 
employee exposure history can be provided to each civilian and military employee.  The following 
industrial hygiene and safety programs were evaluated during this industrial hygiene evaluation 
performed by Bonus Environmental, LLC representative  on May 17, 2010: 
 

 Indoor Air Quality 
 Use of items on the Hazardous 

Materials List 
 Vehicle maintenance activities 
 Lead Wipe & Air Sampling 
 Illumination 

 Ergonomics 
 Evaluation of the physical condition of 

the facility in regards to peeling paint, 
asbestos containing materials, water 
damage or mold problems, and 
housekeeping practices. 

 
The Frederick Readiness Center is an Army National Guard armory comprised of offices, a drill hall, a 
kitchen, a fitness room, a boiler room, a classroom, a conference room, and a lounge.  The point of 
contact for this facility was SFC .  Four (4) full-time administrative personnel are 
employed in the approximately 20,350 ft² facility.  A shop diagram depicting the locations of the 
operations identified during this industrial hygiene evaluation is attached to this report as Appendix A. 
 
The National Guard Bureau Region North Industrial Hygiene Office provided governmental furnished 
equipment and sampling media required to perform the industrial hygiene evaluation.  Chain of 
custody forms for laboratories approved by the National Guard Bureau Region North Industrial 
Hygiene Office were provided with the sampling media.  All samples collected during this industrial 
hygiene evaluation were sent to the National Guard Bureau Region North Industrial Hygiene Office 
approved laboratories for analysis. 
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NGB /Frederick Army National Guard Readiness Center August 4, 2010 
Project No. 1061-03  Page 2 
 

Bonus Environmental, LLC P.O. Box 121 Mt. Pleasant, MI  48804 
Work 989-779-7686 Fax 989-779-7689 www.bonusenvironmental com 

2.0 – LEAD SAMPLING 
2.1 – Lead Wipe Sampling 
Lead wipe sampling was performed according to the EPA method 600/R-93/200(M)-7420 (Atomic 
Absorption - Flame).  Seventeen (17) wipe samples and one (1) field blank were sent under chain-of-
custody procedures to AMA Analytical Services, Inc., an AIHA accredited laboratory located in 
Lanham, Maryland.  The following table outlines the locations and analytical results for the lead wipe 
samples collected during this project 
 

Army National Guard – Frederick Readiness Center 
Lead Wipe Sample Results 

Sample # Sample 
Date Sample Location Sample 

Area (ft2) 
Sample Result 

(µg/ft2) 

F-W-1 5-17-10 Field Blank --- < 12 

F-W-2 5-17-10 Drill hall, NW corner, on Internet Access Point keyboard 0.111 < 110 

F-W-3 5-17-10 Drill hall, west wall, top of water dispenser 0.111 < 110 

F-W-4 5-17-10 Drill hall, SE corner, top of “Amnesty box” 0.111 < 110 

F-W-5 5-17-10 Drill hall, floor, south end “free throw” line 0.111 < 110 

F-W-6 5-17-10 Drill hall, floor, north end “free throw” line 0.111 < 110 

F-W-7 5-17-10 Room 114 (former indoor firing range), north end, light fixture 0.111 < 110 

F-W-8 5-17-10 Room 114 (former indoor firing range), east wall-center, top of 
locker 0.111 < 110 

F-W-9 5-17-10 Room 114 (former indoor firing range), center of room, floor 0.111 290 

F-W-10 5-17-10 Stairwell handrail leading to room 101, SW of room 114 0.111 < 110 

F-W-11 5-17-10 Room 119, kitchen, on prep table 0.111 < 110 

F-W-12 5-17-10 Room 110, on bar table surface 0.111 < 110 

F-W-13 5-17-10 North lobby area, on trophy cabinet 0.111 < 110 

F-W-14 5-17-10 Room 117-1, above entrance door, supplied-air grill 0.111 < 110 

F-W-15 5-17-10 Room 102, top of copy machine 0.111 < 110 

F-W-16 5-17-10 Room 103, center of room, table top surface 0.111 < 110 

F-W-17 5-17-10 Room 117-2, boiler room, top of boiler 0.111 < 110 

F-W-18 5-17-10 Room 116-2, storage room, west side shelf 0.111 140 
Surface cleanliness threshold = < 200 µg/ft² 
 
2.2 – Lead Air Sampling 
The purpose of lead air monitoring was to document task-specific activities and corresponding 
exposures to lead.  Occupational Safety and Health Administration (OSHA) 29 CFR 1926.62 requires 
employers whose employees are exposed to lead in the work place, in any quantity, make a 

BEST AVAILABLE COPY

BEST AVAILABLE COPY FOIA Requested Record #J-15-0085 (MD) 
Released by National Guard Bureau 

Page 2912 of 5269

Posted to NGB FOIA Reading Room 
May, 2018



 
NGB /Frederick Army National Guard Readiness Center August 4, 2010 
Project No. 1061-03  Page 3 
 

Bonus Environmental, LLC P.O. Box 121 Mt. Pleasant, MI  48804 
Work 989-779-7686 Fax 989-779-7689 www.bonusenvironmental com 

determination whether any employee’s exposure exceeds the action level (AL) of 30 µg/m3 or the 
maximum permissible exposure limit (PEL) of 50 µg/m3 as 8-hour time weighted averages (TWAs).  If 
employee exposures are less than 30 µg/m3, training is required under the Hazard Communication 29 
CFR 1926.59.  Exposures that exceed the AL or PEL require the employer to comply with additional 
requirements, including air monitoring, additional training, and restricted work practices as outlined in 
OSHA 29 CFR 1926.62. 
 
Representative personal and fixed area sampling was conducted for potential airborne concentrations 
of lead in accordance with accepted Industrial Hygiene methods recognized by the National Institute 
for Occupational Safety and Health (NIOSH) and OSHA.  Representative breathing zone samples were 
collected from an employee performing administrative tasks.  Any employees performing a specific 
task utilized the same work practices.  Employees not monitored for exposure to airborne lead dust can 
assume to have the same exposure as the monitored employees performing the same task. 
 
Lead exposure monitoring was performed in accordance with the EPA method 600/R-93/200(M)-7420 
(Atomic Absorption - Flame) with SKC personal air sampling pumps calibrated to 2.0 liters per 
minute.  All samples were collected on 37 mm diameter cassettes with mixed-cellulose ester filters.  
All sampling pumps were calibrated before and after each use to ensure volume accuracy.  Two (2) 
samples and one (1) field blank were sent under chain-of-custody procedures to AMA Analytical 
Services, Inc., an AIHA accredited laboratory located in Lanham, Maryland.  Analytical results of the 
lead wipe and air samples are attached to this report as Appendix B. 
 

Army National Guard – Frederick Readiness Center 
Lead Air Sample Results 

Sample 
# 

Sample 
Type Sample Location Flow 

Rate Start Stop Vol. 
Rpt. 

Limit 
(µg/m³) 

Results 
(µg/m³) 

8 hr 
TWA 

(µg/m³) 
May 17, 2010 

F-A-1 FB Field Blank --- --- --- 0 3.0 < 3.0 N/A 

F-A-2 PS Sgt. , working in office 
room 117-1 2.0 0827 1534 854 3.5 < 3.5 < 3.1 

F-A-3 IWA Room 114, former indoor firing 
range, south end 2.0 0830 1533 846 3.5 < 3.5 N/A 

PS = Personal sample,   IWA = Inside work area,    N/A = Not Applicable 
Note: The OSHA PEL of 50 µg/m³ is averaged over an 8 hr work shift 

3.0 - PHYSICAL CONDITION OF FACILITY / PERSONNEL CONCERNS 
3.1 - Lead Based Paint 
During the industrial hygiene evaluation of the Army National Guard Frederick Readiness Center, 
Bonus Environmental, LLC performed a visual inspection of the facility in regards to lead based paint.  
Bonus Environmental, LLC identified no areas of peeling paint which could potentially pose a lead 
exposure hazard. 
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3.2 – Presumed Asbestos Containing Materials 
During the industrial hygiene evaluation of the Army National Guard Frederick Readiness Center, 
Bonus Environmental, LLC performed a visual inspection to identify presumed asbestos containing 
materials (PACM) and, if found, to note their condition.  Bonus Environmental, LLC did not identify 
any PACM that was considered to be in poor or damaged condition. 
 
3.3 - Water Damage/Mold Growth 
During the industrial hygiene evaluation of the Army National Guard Frederick Readiness Center, 
Bonus Environmental, LLC performed a visual inspection to report the location and perform an 
evaluation of any water damaged or visible mold problems.  Bonus Environmental, LLC identified no 
water-damaged and/or moldy building materials during the survey. 
 
3.4 - Housekeeping 
During the industrial hygiene evaluation of the Army National Guard Frederick Readiness Center, 
Bonus Environmental, LLC performed an evaluation of the housekeeping practices.  Bonus 
Environmental, LLC found the housekeeping to be in good order. 
 
3.5 – Employee Interviews 
During the industrial hygiene evaluation of the Army National Guard Frederick Readiness Center, 
Bonus Environmental, LLC performed interviews and made observations to determine if the work 
activities being performed possessed any ergonomic concerns.  Following the interviews and 
observations, no ergonomic and or indoor air quality concerns were identified. 
 
3.6 – Indoor Air Quality 
During the industrial hygiene evaluation of the Army National Guard Frederick Readiness Center, 
Bonus Environmental, LLC measured temperature, relative humidity, carbon monoxide (CO), and 
carbon dioxide (CO2) throughout the facility.  A calibrated TSI Q-Trak Model 7565 Indoor Air Quality 
Monitor equipped with a Q-Trak Probe 982 was utilized to record indoor air quality measurements. 
 
Carbon dioxide is a natural component of air and the amount of CO2 in a given air sample is 
commonly expressed as parts per million (ppm).  The outdoor air in most locations contains about 380 
ppm carbon dioxide.  Higher outdoor CO2 concentrations can be found near vehicle traffic areas, 
industry and sources of combustion.  The concentrations of CO2 found in most offices are well below 
the OSHA Permissible Exposure Limit (PEL) of 5,000 ppm when averaged over an 8-hour time period 
for an industrial workplace.  While levels below 5,000 ppm are considered to pose no serious health 
threat, studies have indicated that individuals in offices with elevated CO2 concentrations tend to report 
drowsiness, lethargy and a general sense that the air is stale.  Ventilation rates for office spaces are 
defined by various codes and standards.  The most widely accepted standard is the American Society 
of Heating, Refrigerating, and Air Conditioning Engineers (ASHRAE) Standard 62.  According to 
ASHRAE Standard 62.1-2007, CO2 concentrations below 700 ppm above the outdoor level are 
considered to indicate adequate ventilation and provide human comfort.  The CO2 measurements 
collected during this industrial hygiene evaluation ranged from 471 ppm to 612 ppm and indicate 
adequate ventilation within the facility. 
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Carbon monoxide, also known as the "silent killer," is a colorless, odorless, poisonous gas that results 
from the incomplete burning of common fuels such as natural or liquefied petroleum gas, oil, wood or 
coal.  When carbon monoxide is inhaled, it enters the blood stream and reduces the ability of the blood 
to carry oxygen to vital organs, such as the heart and brain.  Because it is impossible to see, taste or 
smell the toxic fumes, CO can harm you before you are aware it is in your work area.  At lower levels 
of exposure, CO causes mild effects that are often mistaken for the flu.  These symptoms include 
headaches, dizziness, disorientation, nausea and fatigue.  The effects of CO exposure can vary greatly 
from person to person depending on age, overall health and the concentration and length of exposure.  
The OSHA has established a PEL of 50 ppm.  OSHA standards prohibit worker exposure to more than 
50 parts of the gas per million parts of air averaged during an 8-hour time period.  The peak CO level 
for employees is 200 ppm.  The CO measurements collected during this industrial hygiene evaluation 
ranged from 0.7 ppm to 2.4 ppm.  CO levels were well below the OSHA PEL during this industrial 
hygiene evaluation. 
 
During the industrial hygiene evaluation of the Army National Guard Frederick Readiness Center, 
Bonus Environmental, LLC collected temperature measurements.  Temperature measurements 
throughout the facility ranged from 66.1ºF to 77.1ºF (except for a reading of 82.7ºF in the boiler room) 
and are considered to be within an acceptable range. 
 
During the industrial hygiene evaluation of the Army National Guard Frederick Readiness Center, 
Bonus Environmental, LLC collected relative humidity measurements.  Relative humidity 
measurements throughout the facility ranged from 37.6% to 60.5% and are considered to be within an 
acceptable range.  Indoor air quality measurements recorded during this industrial hygiene evaluation 
are summarized in the table below. 
 

Army National Guard – Frederick Readiness Center 
Indoor Air Quality Measurements 

Location CO2 
(ppm) 

CO 
(ppm) 

Relative 
Humidity (%) 

Temperature 
(ºF) 

Outdoors, north side entrance 437 2.0 95.0 59.7 
Room 114, south end 493 0.7 55.3 72.0 
Room 101 (Drill hall), center of room 509 1.7 52.1 71.5 
Room 110 494 2.3 37.6 68.2 
North lobby area 471 1.7 55.4 66.7 
Room 117-1 531 1.5 56.9 66.7 
Room 102 491 1.6 57.0 66.1 
Room 103, south end 542 1.0 60.5 67.8 
Room 119 (Kitchen) 514 1.1 57.0 69.2 
Room 117-2 (Boiler room) 612 0.8 41.8 82.7 
Room 116-2 551 2.4 40.2 77.1 
Required/Recommended Values 
CO2 - OSHA PEL = 5,000 ppm and ASHRAE Standard 62.1-2007 = no greater than 700 ppm above outdoor 
CO - OSHA PEL = 50 ppm and OSHA Ceiling Limit = 200 ppm 
Temperature - ASHRAE Standard 55-2004 = between approximately 67 and 82 °F. 
RH – ANSI/ASHRAE Standard 62.1-2007 = <65% 
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4.0 – LIGHTING 
Utilizing a properly calibrated Cooke Corporation cal-Light 400 light meter, Bonus Environmental, 
LLC collected illumination readings throughout the facility.  Illumination measurements recorded 
during this industrial hygiene evaluation are summarized in the table below. 

Army National Guard – Frederick Readiness Center 
Lighting Survey 

Location Measurement in 
Foot Candles 

Requirement in Foot 
Candles 

Requirement 
Met? 

Room 114 – Storage (former indoor firing range) 11.4 30 NO 
Room 101 – Drill hall 12.8 30 NO 
Room 111 – Storage 51.3 30 YES 
Room north of room 111 – Office 43.8 50 NO 
Room 110 – Lounge 51.3 50 YES 
Room between rooms 110 & 109 – Office 94.4 50 YES 
Room 109 – Office 44.5 50 NO 
Room 117-1 – Office 59.2 50 YES 
Room 116-1 – Office 86.7 50 YES 
Room 102 – Conference room 45.3 30 YES 
Room 102A – Office 13.8 50 NO 
Room 105 – Women’s restroom 40.1 5 YES 
Hallway outside of room 117-1 22.3 5 YES 
Room 104 – Men’s restroom 58.6 5 YES 
Room 103 – Classroom 16.2 50 NO 
Room 103A – Storage 27.4 30 NO 
Room 120 – Storage 6.5 30 NO 
Room 119 – Kitchen 52.4 10 YES 
Room 119A – Kitchen 40.5 10 YES 
Room 118 – Storage 11.3 30 NO 
Room 116-2 – Storage 15.6 30 NO 
Room 117-2 – Boiler room 10.2 30 NO 
Room 115 – Storage 102.1 30 YES 
Room 115A – Storage 14.3 30 NO 
Room 112, 112A, 113 Inaccessible; off-limits 
Room 102B Inaccessible 
 
Lighting levels were compared to the levels outlined within the ANSI/IESNA RP-1-04 Office Lighting  
Handbook, and the ANSI/IESI RP-7-01 Lighting Industrial Facilities Handbook.  Areas within the 
facility which did not meet the foot candle requirements are identified with a “NO” within the 
Requirement Met? column.  It is recommended that illumination be improved in all the areas that did 
not meet the requirements.  Improving illumination can be achieved by replacing burned-out 
lamps/bulbs, cleaning fixtures, relocating detailed work activities to more illuminated areas, and using 
supplemental task lighting. 

5.0 - CONCLUSION 
Bonus Environmental, LLC was contracted by the National Guard Bureau Region North to identify 
and measure the existence and extent of potentially hazardous operations or conditions at the Frederick 
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Lead Sample Results
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Building exterior, north side entrance 
 

 
Room 114, former indoor firing range 
 

 
Room 117, Boiler Room 

 
Room 101, Drill Hall/Parade Floor 
 

 
Room 119, Kitchen 
 

Room 116, Storage Room 
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Building exterior, south side 
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Section 1.0 Executive Summary 
 
An industrial hygiene survey was conducted on January 3, 2013, at the Frederick 
Readiness Center located at 8501 Old National Pike, Frederick, MD 21701.  The survey 
was performed by Mr. . 
 

1. Lead bulk, surface and air samples were collected.  Surface levels of lead 
exceeded 200 micrograms per square foot (ug/ft2) in two locations.  Cleaning 
procedures should be improved and remedial action should be taken to maintain 
lead levels below 200 ug/ft2.  See Section 3.0 for sampling results.     

 
2. Lighting levels did not meet the American National Standard 

Institute/Illuminating Engineering Society of North America (ANSI/IESNA) 
recommended guideline in two locations. See Section 4.0 for detailed findings.   

 
3. Indoor air quality (IAQ) parameters of temperature, relative humidity, carbon 

monoxide and carbon dioxide (ventilation) were evaluated during the assessment. 
 

a. Relative humidity levels were less than the American Society of Heating, 
Refrigeration, and Air-conditioning Engineers (ASHRAE) recommended 
guideline of 30-60% in all locations. 

 
b. Temperature levels were less than the ASHRAE recommended guideline 

of 68-79 degrees F at one location. 
 
See Section 5.0 for detailed sampling results 
 

4. Several conditions or factors that could affect indoor air quality were observed at 
the time of this survey.  This includes: 

 
a. Roof leaks and sources of water infiltration; 
b. Dirty supply and return vents. 
c. Some water damaged ceiling tiles as well as ceiling tiles with minimal 

fungal growth were at several locations in the facility. 
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Section 2.0 Operation Description & Observations 
 
The Frederick Readiness Center is mainly an administrative facility with a drill hall, 
offices, classroom, and converted firing range/storage areas.  There were approximately 4 
full-time employees stationed at this facility at the time of this survey.     
 
The building was initially constructed in 1982.  The building is one story with a brick 
exterior.  The interior walls are concrete block or drywall.  The floors are concrete with 
vinyl floor tile or carpet.   
 
The Heating, Ventilation, and Air-Conditioning (HVAC) system consisted of an oil-fired 
forced air furnace for heat and roof top units for air conditioning.  
 
The area of the building that was once a firing range has been converted into a wall 
locker storage area.  No firing range components remain.  Wood has been placed on the 
floor covering the bullet trap.   
 
There is no child-care facility in the building.           
 
Overall housekeeping practices were adequate.    
 
No ergonomic concerns were reported.  Office areas have computer work stations.  Work 
stations appeared properly designed.  Personnel had supportive chairs. 
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Section 3.0 Lead Testing 
 
Due to the age of the building there is a low potential for lead based paint to be present.  
Various surfaces within the facility were screened for lead using surface/wipe samples.  
Surface/wipe samples were collected in accordance with the American Society for 
Testing and Materials (ASTM) E 1792 protocols.   Air samples were collected using 0.8 
um mixed cellulose ester (MCE) filter cassettes attached to low volume air sampling 
pumps.  Blank samples were submitted to the laboratory for quality control purposes.  
Samples were sent to AMA Analytical Services, Inc., in Lanham, Maryland, for lead 
analysis using Environmental Protection Agency (EPA) Method 600/R-93/200 (M)-7420.  
A copy of the laboratory analysis report can be found in Appendix A. 
 

Lead Testing Results Summary 
 

Sample # Location Bulk 
(%) 

Air 
ug/m3 

Surface 
ug/ft2 

1 Drill Hall  * <6.7 * 
2 Converted Firing Range – Storage Area * <6.6 * 
3 Drill Hall – Center of Floor * * <110 
4 Drill Hall – Top of Coke Machine * * 270 
5 Drill Hall – Top of Table * * <110 
6 Kitchen – Top or Refrigerator  * * <110 
7 Kitchen – Top of Microwave * * <110 
8 Hallway – Outside Converted Firing Range * * <110 
9 Converted Indoor Firing Range – Concrete Floor * * <110 

10 Converted Indoor Firing Range – Wooden 
Floor 

* * 340 

11 Converted Indoor Firing Range – Top of Wall 
Locker 

* * <110 

12 Classroom – Break Room Top of Book Shelf * * <110 
13 Office 102A – Top of Deck * * <110 
14 Classroom/Weight Room Top of Desk * * <110 
15 Office 120 – Top of File Cabinet * * <110 
16 Office 106 Top of Table * * <110 
17 Blank- Wipe * * <12 ug 
18 Blank - Air * <3 ug * 
19 Paint Chip – Men’s Bathroom Ceiling <0.011 * * 
20 Paint Chip – Kitchen Ceiling <0.01 * * 
- Criteria 0.5 50 200 

Table Notes: 
1. Bolded results exceed listed criteria 
2. ppm = parts per million 
3. ug/ft2 = micrograms per square foot 
4. ug/m3 = micrograms per cubic meter 
5. ug = micrograms 

 
Source: NG PAM 420-15 Guidelines and Procedures for Rehabilitation and Conversion 
of Indoor Firing Ranges  
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The National Guard Bureau currently utilizes 200 micrograms per square foot (ug/ft2) as 
a benchmark for identifying lead-contaminated surfaces. This guideline is referenced in 
NG PAM 420-15 “Guidelines and Procedures for Rehabilitation and Conversion of 
Indoor Firing Ranges” as a satisfactory surface contamination level unless the facility is 
utilized as a childcare facility.  In such cases, U.S. Department of Housing and Urban 
Development (HUD) limit of 40 ug/ft2 on floors and 250 ug/ft2 on windowsills should be 
observed.  There is no child care provided at this facility.   
 
Lead bulk, surface and air samples were collected.  The following is a summary of the 
sample results from this survey.   
 

 Surface levels of lead were above the recommended guideline of 200 ug/ft2 in the 
following locations: 

 
o Drill Hall – Top of Coke Machine 
o Converted Indoor Firing Range – Top of Wooden Floor 
 

Cleaning procedures should be improved to maintain lead levels on surfaces 
below the recommended guideline of 200 ug/ft2.  

 
 Air samples for lead were below the Occupational Safety and Health 

Administration (OSHA) Permissible Exposure Limit of 50 micrograms per cubic 
meter (ug/m3).     

 
 Paint was observed to be peeling on ceilings in the kitchen and men’s bathroom.  

A bulk samples were collected and determined to contain <0.001%Pb.  This is 
less than the EPA definition of lead based paint = 0.5%.  However, all areas of 
peeling paint should be repaired.   
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Section 4.0 Lighting 
 
A lighting assessment was conducted throughout the facility.  Measurements were 
collected using a Cooke Cal-Light 400L Precision Light Meter (Serial No. K98364).  The 
light meter was last calibrated in April 2012.  Measurements collected were compared to 
ANSI/IESNA RP-7-01 Lighting Industrial Facilities and RP-1-04 Office Lighting. 
 

Light Survey Assessment Summary 
 

Location Foot Candles 
(FC) 

Recommended 
Lighting (FC) 

Sufficient 
Lighting 

Drill Hall 47.1 10 Yes 
Office 111 63.3 30-50 Yes 
Break Room 110A 56.4 10 Yes 
Office 110B 108.3 30-50 Yes 
Office 109 44.1 30-50 Yes 
Office 107 67.0 30-50 Yes 
Office 102A 41.1 30-50 Yes 
Office 102B 56.1 30-50 Yes 
Office 102 46.6 30-50 Yes 
Men’s Bathroom 78.1 5 Yes 
Classroom/Weight Room 18.6 30-50 No 
Office 120 25.5 30-50 Yes 
Kitchen 58.3 50 Yes 
Converted Firing 
Range/Storage 22.1 30 No 
Table Notes: 

1. FC = Foot Candles 
2. Bolded results did not meet listed criteria 

 
Source: ANSI/IESNA RP-7-01 Lighting Industrial Facilities and RP-1-04 Office 
Lighting. 
 
The lighting level did not meet the minimum recommended guideline in the 
classroom/weight room and converted firing range/storage area.  Lighting should be 
improved in these areas.  
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Section 5.0 Indoor Air Quality 
 
Survey measurements were made for ventilation and comfort parameters (carbon dioxide, 
temperature, carbon monoxide and relative humidity).  The air quality measurements 
were collected using direct reading instrumentation for comfort parameters using a 
QTRAK IAQ Meter, Model 7565 (Serial #02041015).  The IAQ Meter was last 
calibrated in August 2012. 
 
The American Society of Heating, Refrigerating, and Air Conditioning Engineers, Inc. 
(ASHRAE) have developed indoor air quality guidelines for mechanically ventilated 
office buildings and commercial settings (ASHRAE standard 62.1-2010).  ASHRAE 
specifies temperature and relative humidity ranges for human comfort (ASHRAE 55-
2010).  The US Army Technical Guide 277 Army Facilities Management Information 
Document on Mold Remediation, recommends maintaining a relative humidity range 
between 30 to 60%. 
 
The following table summarizes the measurements collected.     
 

IAQ Assessment Summary 

Location Temperature  
(◦F) 

Relative 
Humidity 

(%) 

Carbon 
Dioxide  
(ppm) 

Carbon 
Monoxide  

(ppm) 
Office 111 59.2 26.2 542 0.0 
Office 110B 69.3 21.1 800 0.0 
Office 107 73.8 15.7 729 0.0 
Outdoors 45.3 20.2 303 0.0 
Criteria 68.0-79.0 30-60 <1,003 <9.0 
Table Notes: 

1. Bolded results exceed listed criteria 
2. ppm = parts per million 
3. (%) = percent relative humidity 
4. F = degrees Fahrenheit 

 
Sources: The American Society of Heating, Refrigerating, and Air Conditioning 
Engineers, Inc. (ASHRAE) 55-2010, 62.1-2010, Environmental Protection Agency 
(EPA) National Ambient Air Quality Standard (NAAQS) & The US Army Technical 
Guide 277 Army Facilities Management Information Document on Mold Remediation.   
 
Summary of findings and recommendations: 
 

 Temperature and relative humidity levels were outside the recommended 
guidelines.  We recommend that the temperature levels be maintained at 68-79 
degrees F for comfort during occupied periods.  Low relative humidity can cause 
the drying of the mucous tissues and an increased susceptibility to respiratory 
infection.  Relative humidity should be maintained at 30-60%. 
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 9

 Carbon dioxide levels measured did not exceed the recommended ceiling of 1,003 
parts per million (ppm). This indicates that outdoor air ventilation is adequate in 
all areas.     

 
 Carbon monoxide levels measured were less than the recommended ceiling of 9 

ppm.    
 

 A visual inspection was conducted throughout accessible portions of the facility 
to assess sources or pathways of factors potentially deleterious to IAQ.   The 
following observations were noted: 

 
o A roof leak and associated water damaged ceilings in the kitchen and 

men’s bathroom.   All sources of water infiltration should be identified 
and repaired.  Water stained ceiling tile should be removed and replaced.   

o Overall housekeeping was adequate.  
o The HVAC supply grills located in some areas were dirty. These should 

be cleaned.  Do not permit dirt, debris, microbial growth, etc. to 
accumulate in any portion of the HVAC system.    

o Approximately 10 water stained ceiling tiles were observed in the facility 
office areas. 

o Three ceiling tiles with minimal fungal growth were observed in the break 
room. The tiles should be carefully removed, placed in a plastic bag and 
disposed of. 
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Section 6.0 Suspect Asbestos Containing Building Materials 
 
Based on the age of the building (e.g., constructed in 1982) it is unlikely asbestos-
containing materials (ACM) are present in the facility. It was reported that no asbestos 
containing materials were present in the facility.  No suspect ACM was observed at the 
time of this survey.  Inaccessible areas such as behind walls or crawlspaces were not 
inspected.   
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Section 7.0 Equipment 
 
The following equipment was utilized during this survey.  All sampling equipment was 
properly calibrated prior to use and verified for accuracy as applicable.  See daily reports 
and calibrations logs for detailed information. 
 

Equipment Serial # Calibration Date Value 
TSI QTrak IAQ Meter 02041015 8/2012 NA 
Cal Light 400 Light Meter K98364 4/2012 NA 
TSI 4199 Calibrator 41460827002 8/2012 NA 
SKC Air Sampling Pump 647631 1/2/2013 2.50 LPM 
SKC Air Sampling Pump 647610 1/2/2013 2.47 LPM 
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Section 8.0 Limitations 
 
This report summarizes our evaluation of the conditions observed at the above referenced 
location.  Our findings are based upon our observations and sampling results obtained at 
the facility at the time of our visit.  The report, results, and subsequent recommendations 
reported herein are also limited to the information available at the time it was prepared 
and investigated.  Conditions may have been in effect prior to the sampling events that 
have changed over time and which cannot be predicted within the scope of this limited 
investigation.  Any conditions discovered which deviate from the data contained in this 
report should be presented to us for our evaluation. 
 
This report is intended for the exclusive use of the client.  This report and the findings 
herein shall not, in whole or in part, be relied upon by any other parties, disseminated or 
conveyed to any other party without prior written consent of the National Guard Bureau, 
and Compliance Management International, Inc.  The findings are relative to the dates of 
our site visits and should not be relied upon for substantially later dates. 
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Appendix A. Laboratory Analysis Report 
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Appendix B. Photographs 
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Appendix C. Floor Plan 
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Engineers (ASHRAE), Ventilation for Acceptable Indoor Air Quality, 62.1-2010 
 

5. RP-1-2004, Industrial Lighting, Illuminating Engineering Society of North 
America/ANSI 
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air quality standards for carbon monoxide 40 CFR 50.8. 
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Regulations (CFR) 745.227(h)(3)] 

 
10. Derivation of Wipe Surface Screening Levels for Environmental Chemicals, the 

US Army Center for Health Promotion and Preventive Medicine (USACHPPM) 
 

11. The US Army Technical Guide 277 Army Facilities Management Information 
Document on Mold Remediation, February 2002. 

 
12. NG PAM 420-15 Guidelines and Procedures for Rehabilitation and Conversion of 

Indoor Firing Ranges, 3 NOV 06. 
 

13. ANSI/American Society of Heating, Refrigerating and Air-Conditioning 
Engineers (ASHRAE), Thermal Environmental Conditions for Human 
Occupancy, 55-2010. 
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        February 9, 2009 
 
 
E-MAIL  
Ms.  
Army National Guard 
ATTN: NGB-ARS-IHNE 
301-IH Old Bay Lane 
Havre de Grace, MD  21078 
 
Subject: Industrial Hygiene Assessment Report 
  Fort Ritchie Readiness Center, Cascade, Maryland 21719 
  IES Project No. EHS08794.02 
 
Dear Shirley:  
 
IES Engineers (IES) is pleased to enclose the final report of the Industrial Hygiene assessment 
conducted at the Army National Guard Fort Ritchie Readiness Center facility located in Cascade, 
Maryland. Thank you for the opportunity to perform this assessment. Should you have any 
questions, please contact  or me. 

Sincerely, 
 
           
          CIH 

Senior Manager, Health, Safety 
& Industrial Hygiene Services 

 
 
cc:  , IES 
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1.0 EXECUTIVE SUMMARY 
 
1.1 Introduction 
 
Assessment Date: July 16, 2008 
Purpose:  The National Guard Bureau (NGB) retained IES Engineers (IES) to assist it in 

performing an Industrial Hygiene assessment at the Army National Guard 
(ARNG) Readiness Center (RC) located at 13817 Ritchie Road in Cascade, 
Maryland. The purpose of the Industrial Hygiene survey was to identify and 
measure the existence and extent of potentially hazardous operations or 
conditions at the ARNG facility. Mr. , CIH, Senior Project 
Manager, of IES performed the assessment. All assessment activities were 
conducted with reference to the Statement of Work – Industrial Hygiene 
Services for National Guard Bureau Industrial Hygiene Region North Baseline 
Surveys for Readiness Centers and Administrative Buildings, May 2008. 
Assessment activities within the readiness center included: 
1) Dust sampling and analysis for lead surface contamination, 
2) Air sampling and analysis for lead (to determine administrative personnel 

exposure to airborne lead),  
3) Bulk sampling of suspected asbestos-containing building materials, or lead-

containing paint (where advised),  
4) Physical (visual) site inspection of all internal building areas to note 

condition of materials, particularly those suspected to be lead or asbestos-
containing, as well as potential water-damaged materials, housekeeping 
conditions and related safety hazards, ergonomic considerations, and 
indicators of indoor air quality, 

5) Measurements of relative humidity, carbon dioxide and temperature in 
occupied areas of each floor, as well as lighting supporting evaluation with 
respect to indoor environmental standards, 

6) Visual inspection and/or measurement of ventilation systems within the 
readiness center (general and local exhaust), as pertinent, supporting 
evaluation of indoor air quality and maintenance procedures, 

7) Evaluation of attached garages, with respect to visual examination, hazards 
present, and observation/documentation of controls utilized including 
administrative, personal protective equipment and ventilation controls, and 
associated impact upon readiness center operations. 

 
Conferred With:  SSG , Administrative Supervisor, Fort Ritchie Readiness Center 
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1.2 Facility Description 
 
Fort Ritchie RC (also referred to as Edgar Boyd Armory), located at 13817 Ritchie Road, Cascade, 
Maryland is single-story training facility constructed in 1994. Standard working hours are from 
Tuesday through Friday, between the hours 0630 to 1700.   
 
Predominant construction features include interior block masonry walls on concrete slab with brick 
exterior cladding, and insulated metal pan roof structure. Interior finishes included 12 inch square 
(12” x 12”) floor tile, or masonry tile floors, suspended fiber acoustic ceiling tile (2’ x 2’), and 
painted drywall partitions. There is no attached garage at the facility. All garage/maintenance 
activity is conducted through the facility located in conjunction with the Hagerstown Readiness 
Center, located in Hagerstown, Maryland. Minor vehicular checks, (fluid levels, tire pressure, etc.) 
are conducted in the vehicle storage/fueling/cleaning lot, located at rear of drill room, particularly on 
drill weekends. Occasionally, vehicles may be driven into the drill room area for loading, 
presumably during inclement weather. The drill room is composed of block walls, sealed concrete 
floor, and metal frame roof with Tectum-type insulation. The RC includes: drill room, converted 
parachute packing room (old firing range), kitchen/dining facility, exercise room, men’s and 
women’s locker rooms/toilets, supply storage area, arms vault, administrative office area, team 
drill/briefing rooms and exterior accessible boiler room, and flammable storage room. Refer to 
Appendix A of this report for current photographs of facility areas/conditions. 
 
Heating, ventilation and air-conditioning (HVAC) service is achieved through various methods at 
the Fort Ritchie RC. Heating is achieved primarily by hot water boiler/circulating hot water heat 
delivered to perimeter unit ventilators, ceiling mounted space heaters (drill room and supply 
storage), and to roof-mounted package heating units (hallways, kitchen/dining facility, lockers). 
Separate package HVAC units are located within the supply storage area, serving the administrative 
offices, team offices and supply storage areas; however, cooling systems were found to be fouled or 
non-functional in these areas. Cooling is also achieved primarily by four perimeter unit ventilators 
located in the administrative offices section. An additional five unit ventilators are located within the 
area of caretakers office, exercise room and dining facility; however, these units do not properly 
operate in the cooling mode, and provide heating only. Other facility areas are cooled by natural 
ventilation (open doors and windows), or exhaust fans located within the drill room, kitchen, and 
locker rooms. A separate, fully-functional HVAC system is installed in the parachute room, which 
provides cooling. During the cooling season (summer months), natural ventilation is used throughout 
most of the facility.  
 
This facility is occupied by two full-time administrative (active guard reserve) personnel (SSGs . 

and ). Additionally, one full-time Caretaker ( ) provides routine maintenance 
and custodial service. Occasionally, other military/national guard personnel may be temporarily 
assigned to this location. M-Day National Guard personnel occupy the site on drill weekends.   
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1.3 Findings and Conclusions 
 
The predominant findings and conclusions of the assessment at this location are as follows:  
 
• The facility is relatively new, generally in good condition, with exception of heating, ventilating 

and air-conditioning systems, as discussed below. 
 
HVAC Service 

• Heating, ventilating and air-conditioning (HVAC) service was found to be largely non-
functional at the site due to equipment malfunction, with unknown capability, or inaccessibility.   

 

o Five of nine unit ventilators were not able to supply cooling to areas served (caretaker’s 
office, exercise room, dining facility).  

o All three HVAC systems located in the supply storage area (serving administrative offices, 
team offices and supply areas) were found non-functional or with limited function. 

� The unit serving team offices was apparently disconnected from service, and was 
found inaccessible due to razor/security wire atop lumber/wire partitions.   

� Other units were observed with heavily fouled cooling coils, inadequate filtration 
(not suitable for commercial use), broken filter panels, or reportedly unused due to 
frequent “freeze-up: of equipment.  

o Roof-mounted package units could not be inspected due to bee and wasp nests located in 
access panels of all units. The caretaker could not verify functionality of this equipment 
(whether heating and/or air-conditioning could be supplied by this equipment). 

o Localized oil-fired heaters were found located within the drill hall and supply storage. 
o A fully-functional HVAC system was found located within the parachute room. 
o Caretaker responsibility is limited to changing filters; however, a standard change schedule 

was not used. All roof top HVAC equipment were inaccessible for inspection on the date 
of the assessment due to bee and wasp nests within the access panels. This problem may 
impact indoor environmental quality by reducing access for service, and/or necessary and 
frequent use of insecticide in proximity within the equipment may contribute to increased 
insecticide exposure unless properly applied. 

o No annual HVAC service records were available on-site, and the HVAC servicer, assigned 
at Pikesville Unit “Garage 13” is not readily accessible for needed assistance. 

 
Facility Condition 

• Ceiling tiles were observed to be warped in team office and general hall areas (indication of 
excess moisture absorption); however, musty odor or visible mold growth was not readily 
observed during the survey. 
 

• The exercise room was found to contain carpet on slab, with wall to wall rubber mat on carpet. 
This condition may lead to microbial growth, particularly during summer conditions with high 
relative humidity, or ineffective air exchange. General musty odor was present in the room, in 
addition to rubber odor. No cleaning/disinfection program was noted for the exercise equipment. 
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• All building materials present within the RC were found in good condition on the day of the 

Industrial Hygiene Assessment. IES did not find presumed asbestos-containing materials 
(PACM) to be present. Facility paint was found in good condition with the exception of a small 
section of delaminated paint located in the Women’s locker room, due to a roof drain leak. The 
roof drain leak has since been repaired.  

 
• The main supply storage area was observed with numerous personal packs/rucksacks, scattered 

within the storage area, limiting free access within the space.  
 
• No boiler chemical treatment program was currently implemented. 
 
• A small section of paint was found delaminated at the women’s restroom, due to a prior-leaking 

roof drain. The roof drain has since been repaired. 
 
• The parachute room (former firing range) did not have any evidence of prior firing range use, 

and was completely renovated. 
 
• Live and dead insects were observed at various facility hallways and areas. Mouse droppings 

were found atop storage cabinets in the parachute space. The caretaker indicates that no pest 
control program is implemented; no support is provided for a pest control program.  

 
• No maintenance garage was present; however, due to sealed concrete floor, vehicular traffic may 

be brought into the drill hall, perhaps during drill weekends for loading purposes. Idling vehicles 
with inadequate exhaust may contribute to build-up of exhaust emissions and CO within the 
building. 

 
Security 

• Facility security may be limited. The front door is propped open during summer months. The 
boiler room was found unlocked.   

 
Other Ventilation 

• The exhaust fans were found non-functional in the men’s room locker area. 
 

EH&S Compliance & Support 
• Caretaker is provided cleaning chemicals and agents by order, through the Pikesville Armory; 

however, the caretaker may not be provided adequate functional materials needed, or limited 
quantities, leading to need for localized purchase of chemical products or materials.  Material 
safety data sheets are not secured during these purchases. 

 
• Current, up-to-date MSDS are not maintained on-site for chemical products used. Caretaker 

utilizes personal protection only to extent that such protection is voluntarily used (i.e. hearing 

BEST AVAILABLE COPY

BEST AVAILABLE COPY FOIA Requested Record #J-15-0085 (MD) 
Released by National Guard Bureau 

Page 2957 of 5269

Posted to NGB FOIA Reading Room 
May, 2018



 
 

L:\Projects\National Guard Bureau\794\EHS08794.02\Ft Ritchie RC\Final Report\Ft. Ritchie_RC_08_Report.doc 5 

 

protectors or glove protection may be used during chemical use, though no particular glove  
types were specified for certain jobs).   

 
• The average illuminance levels in several areas throughout the shop were below the 

recommended values. Although the lower-than-recommended lighting levels are not expected to 
present an imminent hazard, safety and ergonomic improvements could result from enhanced 
lighting in these areas. 

 
• A separate flammable storage room was found located with outdoor access from the vehicle 

storage lot. The flammable storage room is used for other storage at present. 
 

• An outdoor portable truck wash/recycling system was observed on-site, in addition to other 
hazardous material storage. System maintenance is managed by off-site personnel, and is not 
monitored by on-site personnel.  

 
1.4   Recommendations 
 
IES’ recommendations resulting from this assessment, including the determination of the Risk 
Assessment Codes (RACs) exposures, are included in a separate document entitled, “Fort 
Ritchie_RC_08_Recommendations.”  
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2.0 OPERATION DESCRIPTION 
 
INSTALLATION: RC Army National Guard 
BUILDING: 13817 Ritchie Road, Cascade, Maryland, 21719 
LOCATION: Facility-wide 
 
2.1 General Description and Condition 
 
OPERATION DESCRIPTION: No vehicle maintenance function is provided at the Fort Ritchie 
RC. The operations performed at this site are described in Section 1.2, Facility Description.  
 
2.2 Specific Site Survey and Conditions 
 
Various RC personnel provided assistance to Mr. , Senior Project Manager of IES 
during and subsequent to the survey period, as coordinated by SSG , Administrative 
Supervisor, of the Ft. Ritchie RC.  
 
CHEMICAL AND PHYSICAL AGENTS SAMPLED: During the assessment, two personal samples 
for airborne lead were collected. All sample results were reported less than the adjusted OSHA 
Permissible Exposure Limit, time-weighted average (PEL-TWA) standard of 40 µg/m3 for a 10-hour 
work shift. 15 surface wipe samples were collected throughout the facility, at specified or suspect 
areas. None of the surfaces sampled were found to have contaminant levels exceeding the 200 µg/ft2 
reference level for housekeeping.  
 
Facility paint was generally found in good condition. One bulk sample collected from peeling paint 
in the Women’s locker room was not considered lead-based paint. No presumed asbestos containing 
materials (PACM) were identified during the assessment. 
 
General IAQ measurements (relative humidity, carbon dioxide, carbon monoxide and temperature) 
were made throughout the RC facility at 18 point locations. Refer to report sections 1.3 – Key 
Findings and Conclusions, and 3.0 – Sample Results and Measurements for details. 
 
VENTILATION/ HEATING, VENTILATING & AIR-CONDITIONING (HVAC) SYSTEMS: 
Heating, ventilation and air-conditioning (HVAC) service is achieved through various methods at 
the Fort Ritchie RC. Heating is achieved primarily by hot water boiler/circulating hot water heat 
delivered to perimeter unit ventilators, ceiling mounted space heaters (drill room and supply 
storage), and to roof-mounted package heating units (hallways, kitchen/dining facility, lockers). 
Separate package HVAC units are located within the supply storage area, serving the administrative 
offices, team offices and supply storage areas; however, cooling systems were found to be fouled or 
non-functional in these areas. Cooling is also achieved primarily by four perimeter unit ventilators 
located in the administrative offices section. An additional five unit ventilators are located within the 
area of caretakers office, exercise room and dining facility; however, these units do not properly 
operate in the cooling mode, and provide heating only. Other facility areas are cooled by natural 
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ventilation (open doors and windows), or exhaust fans located within the drill room, kitchen, and 
locker rooms. A separate, fully-functional HVAC system is installed in the parachute room, which 
provides cooling. During the cooling season (summer months), natural ventilation is used throughout 
most of the facility.  

 

LIGHTING: The average luminance levels were collected throughout the facility, with certain 
locations found with illuminance levels less than ARNG recommended standards. Refer to Section 
3.2 for a summary of the lighting measurements, and for identification of the deficient lighting 
levels. 
 
WATER DAMAGE: Ceiling tiles were observed to be warped in team office and general hall areas 
(indication of excess moisture absorption); however, musty odor or visible mold growth was not 
readily observed during the survey. The exercise room was found to contain carpet on slab, with 
wall to wall rubber mat on carpet. This condition may lead to microbial growth, particularly during 
summer conditions with high relative humidity, or ineffective air exchange. General musty odor was 
present in the room, in addition to rubber odor. No cleaning/disinfection program was noted for the 
exercise equipment. Facility paint was found in good condition with the exception of a small section 
of delaminated paint located in the Women’s locker, due to a roof drain leak. The roof drain leak has 
since been repaired. 
 
HOUSEKEEPING: Live and dead insects were observed at various facility hallways and areas. 
Mouse droppings were found atop storage cabinets in the parachute space. The caretaker indicates 
that no pest control program is implemented; no support is provided for a pest control program. 
Current MSDSs were not found readily accessible on-site for the Caretaker and within readiness 
center operations. 
 
ERGONOMICS: No inherent ergonomic hazards were noted during the survey.  
 
A copy of IES’ field notes from this assessment is included in a separate document entitled, “Ft. 
Ritchie_RC_08_Field_Notes.” Please also refer to the determination of the Risk Assessment Code 
(RAC) for occupational exposures, included in the separate document entitled, “Ft. Ritchie 
_RC_08_Recommendations.”  
 
 
3.0 SAMPLE RESULTS AND MEASUREMENTS 
 
3.1 Air Sampling 
 
3.1.1 Indoor Air Quality 
 
Measurements of air temperature, relative humidity, carbon dioxide (CO2), and carbon monoxide 
(CO) concentrations were collected using a calibrated direct reading hand-held TSI Q-Trak indoor 
air quality monitoring instrument. The carbon monoxide sample results were compared with the 
American Conference of Governmental Industrial Hygienists (ACGIH) Threshold Limit Values 
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Occupational  
Exposure Limits 

OSHA Permissible Exposure Limit, 8-hour time-weighted average (PEL-TWA) =  
0.05 mg/m3; OSHA Action Limit-TWA = 0.03 mg/m3 
NOTE:  Due to workshift duration of 10 hours, all sample results must be interpreted in relation to an 
adjusted OSHA PEL-TWA of 40 µg/m3. 
Refer to the OSHA Lead Standard at 29 CFR 1910.1025 for details of the OSHA compliance requirements. 
ACGIH TLV-TWA= 0.05 mg/m3 

 

Refer to Section 5.0, Equipment and Calibration Data, for calibration data of equipment used during 
this assessment. 
 
 

3.2 Lead Dust and Bulk Sampling 
 
IES performed wipe sampling in the Drill Hall, Parachute Room (prior firing range), and in select 
areas throughout the facility, per the National Guard Bureau – Statement of Work requirements for 
Industrial Hygiene Services. All wipe sampling was performed in accordance with: best Industrial 
Hygiene practices and the guidelines published in Section II: Chapter 2, Sampling for Surface 
Contamination, of the OSHA Technical Manual. The wipe samples were collected over 100 square 
centimeter areas using pre-wetted Ghost Wipes (Environmental Express). The wipe samples 
collected as a part of this assessment, along with appropriate field blanks, were shipped to AMA for 
analysis and were analyzed using the NIOSH 7082 flame atomic absorption spectrophotometer 
(FAAS) method. All wipe sample results were reported in micrograms of lead per square foot of 
surface sampled (µg/ft2) for the purposes of this assessment, and for subsequent comparison with 
OSHA guideline criteria of 200 µg/ft2.  
 
One bulk sample was collected from a portion of the delaminated paint located in the Women’s 
locker room. This paint sample was determined to be not lead based paint.  
 
A summary of analysis results are presented in Table 3 below. Refer to Appendix C for the complete 
laboratory analysis results. 
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4.0 ONSITE OBSERVATIONS 
 
A copy of IES’ field notes from this assessment is included in a separate document entitled, “Fort 
Ritchie_RC_08_Field_Notes.”  
 
4.1 Physical Condition of RC  
 
All building materials present within the RC were in good condition on the day of the Industrial 
Hygiene Assessment.  IES did not find presumed asbestos-containing materials (PACM) at this 
facility. Generally, paint was found in good condition with exception of certain floor areas (storage 
room), slight delamination with Women’s RR, and exterior vehicle storage lot, environmental 
storage buildings.  IES observed one small section of ceiling in the Operations area hall, with 
apparent mold staining associated with a prior repaired roof leak. 
 
Separately, the condenser side cooling coils of the HVAC equipment located in the supply storage 
room, nearest Supply Seargent’s Office was found in fouled condition. This condition should be 
corrected prior to returning the HVAC equipment to service. 
 
4.2 Housekeeping 
 
Housekeeping within the facility was found generally good. IES observed no imminent slip, trip and 
fall hazards on the day of the assessment, with the exception of findings previously noted for the 
main supply storage room. All walking surfaces were clear of hazards and objects above the head 
were secured safely to the wall or columns to reduce the risk of head injuries. 
 
Outdoor environmental storage locations were observed; however, site personnel are not assigned 
responsibility to observe or maintain condition.   
 
4.3 Ergonomics  
 
No observations of work practices with inherent ergonomic hazards were noted during the survey; 
however, certain postural/work conditions may be anticipated in the parachute packing/repair 
operations.  These operations are conducted primarily during or associated with drill weekends.   
 
5.0  EQUIPMENT AND CALIBRATION DATA 
 
5.1  Sampling Equipment List 
 
Table 5 lists the sampling equipment that was used as a part of the assessment.  
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APPENDIX A 
 

READINESS CENTER PHOTOGRAPHS 
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Photograph #1 – RC General Construction Features, Indoors,  
on careful inspection-ceiling tile warpage due to ambient humidity 
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Photograph #2 – RC Dining facility Unit Ventilator 
 

 

 
 

Photograph #3 – Parachute Packing Room (Converted Firing Range) 
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Photograph #4 – Parachute Packing Room, new HVAC system 
 

 
 

Photograph #5 – Minor Paint Delamination in Women’s RR, prior roof drain leak 
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Photograph #6 – Exercise Room, rubber mat on carpet 
 

 
 

Photograph #7 – Prior Roof Drain Leak – Operations Area 
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Photograph #8 – Supply Storage Room, ineffective storage-housekeeping 
 

 
 

Photograph #9 – Supply Storage Area, inaccessible HVAC equipment 
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Photograph #10 – Package Unit on Build-up Roof 
 

 
 

 
 

Photographs #11,12 – Prolific wasp nests in HVAC access panels & Kitchen exhaust ventilators 
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Photograph #13 – Vehicle Storage Lot, wash recycle system 
 
 

 
 

Photograph #14 – Vehicle Storage Lot, Environmental Storage, Flammable Storage Room at 
main building to right, used also for mower/equipment storage
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Photographs #15,16 – Boiler Rm, boiler and hot water heater 
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APPENDIX B 
 

INDOOR AIR QUALITY MAP 
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APPENDIX C 
 

LABORATORY ANALYSIS RESULTS
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APPENDIX D 
 

ILLUMINANCE READING MAP 
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Bonus Environmental, LLC P.O. Box 121 Mt. Pleasant, MI  48804 
Work 989-779-7686 Fax 989-779-7689 www.bonusenvironmental com 

August 21, 2010 
Project No. 1061-03 
 
National Guard Region North 
Industrial Hygiene Office 
301 Old Bay Lane 
Havre De Grace, MD  21078-4003 
 
Attn:   
 
Project: Army National Guard Readiness Center, Industrial Hygiene Evaluation 

Fort Ritchie Army National Guard Armory 

1.0 - EXECUTIVE SUMMARY 
Bonus Environmental, LLC was contracted by the National Guard Bureau Region North to identify 
and measure the existence and extent of potentially hazardous operations or conditions at the Fort 
Ritchie Army National Guard Readiness Center located at 13817 Ritchie Road in Cascade, Maryland.  
The purpose of this evaluation was to generate or to update a previous baseline evaluation so that 
employee exposure history can be provided to each civilian and military employee.  The following 
industrial hygiene and safety programs were evaluated during this industrial hygiene evaluation 
performed by Bonus Environmental, LLC representative  on May 20, 2010: 
 

 Indoor Air Quality 
 Use of items on the Hazardous 

Materials List 
 Vehicle maintenance activities 
 Lead Wipe & Air Sampling 
 Illumination 

 Ergonomics 
 Evaluation of the physical condition of 

the facility in regards to peeling paint, 
asbestos containing materials, water 
damage or mold problems, and 
housekeeping practices. 

 
The Fort Ritchie Readiness Center is an Army National Guard armory comprised of offices, a drill 
hall, a kitchen, conference rooms, storage rooms, a boiler room, a fitness room, a former indoor firing 
range, and classrooms.  The point of contact for this facility was MSGT .  Five (5) full-
time administrative personnel (plus one (1) recruiter and one (1) caretaker) are employed in the 
approximately 18,400 ft² facility.  A shop diagram depicting the locations of the operations identified 
during this industrial hygiene evaluation is attached to this report as Appendix A. 
 
The National Guard Bureau Region North Industrial Hygiene Office provided governmental furnished 
equipment and sampling media required to perform the industrial hygiene evaluation.  Chain of 
custody forms for laboratories approved by the National Guard Bureau Region North Industrial 
Hygiene Office were provided with the sampling media.  All samples collected during this industrial 
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hygiene evaluation were sent to the National Guard Bureau Region North Industrial Hygiene Office 
approved laboratories for analysis. 

2.0 – LEAD SAMPLING 
2.1 – Lead Wipe Sampling 
Lead wipe sampling was performed according to the EPA method 600/R-93/200(M)-7420 (Atomic 
Absorption - Flame).  Twenty (20) wipe samples and one (1) field blank were sent under chain-of-
custody procedures to AMA Analytical Services, Inc., an AIHA accredited laboratory located in 
Lanham, Maryland.  The National Guard Bureau Region North Industrial Hygiene Office has 
established/interpreted a threshold of 200 µg/ft² of lead concentration for surface cleanliness.  The 
following table outlines the locations and analytical results for the lead wipe samples collected during 
this project 
 

Army National Guard – Fort Ritchie Readiness Center 
Lead Wipe Sample Results 

Sample # Sample 
Date Sample Location Sample 

Area (ft2) 
Sample Result 

(µg/ft2) 

FR-W-1 5-20-10 Field Blank --- < 12 

FR-W-2 5-20-10 Drill hall, along west wall, Internet access point keyboard 0.111 < 110 

FR-W-3 5-20-10 Drill hall, SW corner, surface of recruiting supplies table 0.111 < 110 

FR-W-4 5-20-10 Drill hall, along east wall, top of locker 0.111 110 

FR-W-5 5-20-10 Drill hall, along north wall, top of spill kit 0.111 < 110 

FR-W-6 5-20-10 Drill hall, floor, center of room 0.111 < 110 

FR-W-7 5-20-10 Room 129 (former indoor firing range), west side-center, light 
fixture 0.111 < 110 

FR-W-8 5-20-10 Room 129 (former indoor firing range), NW corner of room, top 
of locker 0.111 < 110 

FR-W-9 5-20-10 Room 129 (former indoor firing range), floor, center of room 0.111 < 110 

FR-W-10 5-20-10 Hallway outside of room 129, east wall, top of fire extinguisher 
case 0.111 < 110 

FR-W-11 5-20-10 HVAC unit, south side of roof, fan side 0.111 < 110 

FR-W-12 5-20-10 HVAC unit, south side of roof, filter side 0.111 < 110 

FR-W-13 5-20-10 Room 134, kitchen, top of Univex M20 mixing machine 0.111 < 110 

FR-W-14 5-20-10 Boiler room, along south wall, top of indicator panel box 0.111 < 110 

FR-W-15 5-20-10 Supply room, center of room, surface of storage shelf 0.111 < 110 

FR-W-16 5-20-10 Room 113, supplied-air grill 0.111 < 110 

FR-W-17 5-20-10 Room 138, fitness room, SE corner window sill 0.111 < 110 
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Army National Guard – Fort Ritchie Readiness Center 
Lead Wipe Sample Results 

Sample # Sample 
Date Sample Location Sample 

Area (ft2) 
Sample Result 

(µg/ft2) 

FR-W-18 5-20-10 Room 136, SE corner, top of heating register 0.111 < 110 

FR-W-19 5-20-10 Lobby, top of display case 0.111 < 110 

FR-W-20 5-20-10 Room 118, copy room, top of copy machine 0.111 < 110 

FR-W-21 5-20-10 Room 132, top of transformer box 0.111 < 110 
Surface cleanliness threshold = < 200 µg/ft² 
 
2.2 – Lead Air Sampling 
The purpose of lead air monitoring was to document task-specific activities and corresponding 
exposures to lead.  Occupational Safety and Health Administration (OSHA) 29 CFR 1926.62 requires 
employers whose employees are exposed to lead in the work place, in any quantity, make a 
determination whether any employee’s exposure exceeds the action level (AL) of 30 µg/m3 or the 
maximum permissible exposure limit (PEL) of 50 µg/m3 as 8-hour time weighted averages (TWAs).  If 
employee exposures are less than 30 µg/m3, training is required under the Hazard Communication 29 
CFR 1926.59.  Exposures that exceed the AL or PEL require the employer to comply with additional 
requirements, including air monitoring, additional training, and restricted work practices as outlined in 
OSHA 29 CFR 1926.62. 
 
Representative fixed area sampling was conducted for potential airborne concentrations of lead in 
accordance with accepted Industrial Hygiene methods recognized by the National Institute for 
Occupational Safety and Health (NIOSH) and OSHA.  Representative breathing zone samples were 
not collected from an employee performing administrative tasks. 
 
Lead exposure monitoring was performed in accordance with the EPA method 600/R-93/200(M)-7420 
(Atomic Absorption - Flame) with SKC personal air sampling pumps calibrated to 2.0 liters per 
minute.  All samples were collected on 37 mm diameter cassettes with mixed-cellulose ester filters.  
All sampling pumps were calibrated before and after each use to ensure volume accuracy.  Two (2) 
samples and one (1) field blank were sent under chain-of-custody procedures to AMA Analytical 
Services, Inc., an AIHA accredited laboratory located in Lanham, Maryland.  Analytical results of the 
lead wipe and air samples are attached to this report as Appendix B. 
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Army National Guard – Fort Ritchie Readiness Center 
Lead Air Sample Results 

Sample 
# 

Sample 
Type Sample Location Flow 

Rate Start Stop Vol. 
Reprt. 
Limit 

(µg/m³) 

Results 
(µg/m³) 

8 hr 
TWA 

(µg/m³) 
May 20, 2010 
FR-A-1 FB Field Blank --- --- --- 0 3 < 3 N/A 

FR-A-2 IWA Room 113, south side, during 
daily office activities 2.0 0914 1524 740 4.1 < 4.1 N/A 

FR-A-3 IWA Room 103, Drill hall, SW corner 
on recruiting supplies table 2.0 0917 1525 736 4.1 < 4.1 N/A 

PS = Personal sample,   IWA = Inside work area,    N/A = Not Applicable 
Note: The OSHA PEL of 50 µg/m³ is averaged over an 8 hr work shift 

3.0 - PHYSICAL CONDITION OF FACILITY / PERSONNEL CONCERNS 
3.1 - Lead Based Paint 
During the industrial hygiene evaluation of the Army National Guard Fort Ritchie Readiness Center, 
Bonus Environmental, LLC performed a visual inspection of the facility in regards to lead based paint.  
Bonus Environmental, LLC identified no areas of peeling paint which could potentially pose a lead 
exposure hazard. 
 
3.2 – Presumed Asbestos Containing Materials 
During the industrial hygiene evaluation of the Army National Guard Fort Ritchie Readiness Center, 
Bonus Environmental, LLC performed a visual inspection to identify presumed asbestos containing 
materials (PACM) and, if found, to note their condition.  Bonus Environmental, LLC did not identify 
any PACM that was considered to be in poor or damaged condition. 
 
3.3 - Water Damage/Mold Growth 
During the industrial hygiene evaluation of the Army National Guard Fort Ritchie Readiness Center, 
Bonus Environmental, LLC performed a visual inspection to report the location and perform an 
evaluation of any water damaged or visible mold problems.  Water-damaged building materials were 
noted on the ceiling tiles in room 109, the hallway outside of room 109, and in the hallway outside of 
women’s restroom #122.  In addition, fungal growth was noted on the drywall ceiling above the stalls 
in women’s restroom #122.  The source of the water damage was reported to Bonus Environmental, 
LLC as roof leaks. 
 
3.4 - Housekeeping 
During the industrial hygiene evaluation of the Army National Guard Fort Ritchie Readiness Center, 
Bonus Environmental, LLC performed an evaluation of the housekeeping practices.  Bonus 
Environmental, LLC found the housekeeping to be in good order, with the exception of clutter (mostly 
vehicle parts) on the floor of the Drill hall. 
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3.5 – Employee Interviews 
During the industrial hygiene evaluation of the Army National Guard Fort Ritchie Readiness Center, 
Bonus Environmental, LLC performed interviews and made observations to determine if the work 
activities being performed possessed any concerns.  Following the interviews and observations, no 
ergonomic or indoor air quality concerns were identified. 
 
3.6 – Indoor Air Quality 
During the industrial hygiene evaluation of the Army National Guard Fort Ritchie Readiness Center, 
Bonus Environmental, LLC measured temperature, relative humidity, carbon monoxide (CO), and 
carbon dioxide (CO2) throughout the facility.  A calibrated TSI Q-Trak Model 7565 Indoor Air Quality 
Monitor equipped with a Q-Trak Probe 982 was utilized to record indoor air quality measurements. 
 
Carbon dioxide is a natural component of air and the amount of CO2 in a given air sample is 
commonly expressed as parts per million (ppm).  The outdoor air in most locations contains about 380 
ppm carbon dioxide.  Higher outdoor CO2 concentrations can be found near vehicle traffic areas, 
industry and sources of combustion.  The concentrations of CO2 found in most offices are well below 
the OSHA Permissible Exposure Limit (PEL) of 5,000 ppm when averaged over an 8-hour time period 
for an industrial workplace.  While levels below 5,000 ppm are considered to pose no serious health 
threat, studies have indicated that individuals in offices with elevated CO2 concentrations tend to report 
drowsiness, lethargy and a general sense that the air is stale.  Ventilation rates for office spaces are 
defined by various codes and standards.  The most widely accepted standard is the American Society 
of Heating, Refrigerating, and Air Conditioning Engineers (ASHRAE) Standard 62.  According to 
ASHRAE Standard 62.1-2007, CO2 concentrations below 700 ppm above the outdoor level are 
considered to indicate adequate ventilation and provide human comfort.  The CO2 measurements 
collected during this industrial hygiene evaluation ranged from 401 ppm to 510 ppm and indicate 
adequate ventilation within the facility. 
 
Carbon monoxide, also known as the "silent killer," is a colorless, odorless, poisonous gas that results 
from the incomplete burning of common fuels such as natural or liquefied petroleum gas, oil, wood or 
coal.  When carbon monoxide is inhaled, it enters the blood stream and reduces the ability of the blood 
to carry oxygen to vital organs, such as the heart and brain.  Because it is impossible to see, taste or 
smell the toxic fumes, CO can harm you before you are aware it is in your work area.  At lower levels 
of exposure, CO causes mild effects that are often mistaken for the flu.  These symptoms include 
headaches, dizziness, disorientation, nausea and fatigue.  The effects of CO exposure can vary greatly 
from person to person depending on age, overall health and the concentration and length of exposure.  
The OSHA has established a PEL of 50 ppm.  OSHA standards prohibit worker exposure to more than 
50 parts of the gas per million parts of air averaged during an 8-hour time period.  The peak CO level 
for employees is 200 ppm.  The CO measurements collected during this industrial hygiene evaluation 
ranged from 0.9 ppm to 1.3 ppm.  CO levels were well below the OSHA PEL during this industrial 
hygiene evaluation. 
 
During the industrial hygiene evaluation of the Army National Guard Fort Ritchie Readiness Center, 
Bonus Environmental, LLC collected temperature measurements.  Temperature measurements 
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throughout the facility ranged from 66.1ºF to 68.2ºF and are considered to be within an acceptable 
range. 
 
During the industrial hygiene evaluation of the Army National Guard Fort Ritchie Readiness Center, 
Bonus Environmental, LLC collected relative humidity measurements.  Relative humidity 
measurements throughout the facility ranged from 52.2% to 54.8% and are considered to be within an 
acceptable range.  Indoor air quality measurements recorded during this industrial hygiene evaluation 
are summarized in the table below. 
 

Army National Guard – Fort Ritchie Readiness Center 
Indoor Air Quality Measurements 

Location CO2 
(ppm) 

CO 
(ppm) 

Relative 
Humidity (%) 

Temperature 
(ºF) 

Outdoors, SW entrance 379 0.5 57.3 67.1 
Room 113 462 0.9 52.5 68.2 
Supply room 469 1.3 52.6 67.7 
Lobby 481 0.9 53.5 67.4 
Room 118, copy room 510 1.2 54.3 67.7 
Room 138, fitness room 497 1.2 54.5 67.5 
Room 137/136 470 1.0 54.2 67.2 
Room 134, kitchen 417 1.0 52.9 67.3 
Room 129 488 0.9 53.4 67.3 
Room 103, Drill hall 401 0.9 52.2 66.8 
Boiler room 464 0.9 54.8 66.1 
Required/Recommended Values 
CO2 - OSHA PEL = 5,000 ppm and ASHRAE Standard 62.1-2007 = no greater than 700 ppm above outdoor 
CO - OSHA PEL = 50 ppm and OSHA Ceiling Limit = 200 ppm 
Temperature - ASHRAE Standard 55-2004 = between approximately 67 and 82 °F. 
RH – ANSI/ASHRAE Standard 62.1-2007 = <65% 

4.0 – LIGHTING 

Utilizing a properly calibrated Cooke Corporation cal-Light 400 light meter, Bonus Environmental, 
LLC collected illumination readings throughout the facility.  Illumination measurements recorded 
during this industrial hygiene evaluation are summarized in the table below. 
 

Army National Guard – Fort Ritchie Readiness Center 
Lighting Survey 

Location Measurement in 
Foot Candles 

Requirement in Foot 
Candles 

Requirement 
Met? 

Room 129 – Former indoor firing range/Msgt. Kunis’s 
room 76.2 50 YES 

Room 109 – Office 83.6 50 YES 
Room 108 – Office 77.4 50 YES 
Room 110 – Storage 38.4 30 YES 
Supply room 19.4 30 NO 
Room 105 – Storage 74.4 30 YES 
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Army National Guard – Fort Ritchie Readiness Center 
Lighting Survey 

Location Measurement in 
Foot Candles 

Requirement in Foot 
Candles 

Requirement 
Met? 

Supply storage 7.8 30 NO 
Boiler room 19.1 30 NO 
Room 113 – Break room 68.1 10 YES 
Room 111 – Office 61.3 50 YES 
Room 112 – Office 77.8 50 YES 
Room 115 – Office 88.7 50 YES 
Lobby 27.1 5 YES 
Room 139 – Office 56.7 50 YES 
Room 141 – Office 51.6 50 YES 
Room 118 – Copy room 15.1 30 NO 
Room 138 – Fitness room 44.1 30 YES 
Room 122 – Women’s restroom & showers 51.9 5 YES 
Room 123 – Men’s restroom 65.4 5 YES 
Room 125 – Men’s locker room 19.9 7 YES 
Room 137/136 – Classroom/Dining room 66.8 30 YES 
Hallway outside of room 136 14.1 5 YES 
Room 134 – Kitchen 128.5 10 YES 
Room 133 – Kitchen storage 38.3 30 YES 
Room 132 – Mechanical room 56.7 30 YES 
Room 131 - Restroom 62.3 5 YES 
Room 103 – Drill hall 14.7 30 NO 
Room 128 – Storage 11.4 30 NO 
NW exterior room (caretaker’s storage) 20.3 30 NO 
Room 119 – Storage 28.8 30 NO 
Room 130 – Storage 36.6 30 YES 
Room 114 – Office Light switch malfunctioning 
Vault Inaccessible 
 
Lighting levels were compared to the levels outlined within the ANSI/IESNA RP-1-04 Office Lighting  
Handbook, and the ANSI/IESI RP-7-01 Lighting Industrial Facilities Handbook.  Areas within the 
facility which did not meet the foot candle requirements are identified with a “NO” within the 
Requirement Met? column.  It is recommended that illumination be improved in all the areas that did 
not meet the requirements.  Improving illumination can be achieved by replacing burned-out 
lamps/bulbs, cleaning fixtures, relocating detailed work activities to more illuminated areas, and using 
supplemental task lighting. 

5.0 - CONCLUSION 
Bonus Environmental, LLC was contracted by the National Guard Bureau Region North to identify 
and measure the existence and extent of potentially hazardous operations or conditions at the Fort 
Ritchie Army National Guard Readiness Center located at 13817 Ritchie Road in Cascade, Maryland.  
The purpose of this evaluation was to generate or to update a previous baseline evaluation so that 
employee exposure history can be provided to each civilian and military employee.  An industrial 
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Building exterior, southwest entrance 
 

 
Rm. 122, water damaged/moldy ceiling above stairs 
 

 
Hallway outside of Rm. 109, water stained ceiling tiles 

 
Rm. 103, drill hall from north bay door 
 

Rooftop AHU, south side of roof, fan side 
 

 
Rooftop AHU, south side of roof, filter side 
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Boiler Room 
 

 
Exterior POL storage 
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EXECUTIVE SUMMARY 

 
An industrial hygiene survey was conducted August 5, 2008 at the Readiness Center 
located in Glen Arm, Maryland. The study was performed by Mr. , CIH. 

 
Employees were not performing tasks that provided excessive noise levels, as such; 
noise exposure monitoring was not conducted.  
 
Lighting within the facility was also evaluated.  Lighting was found to be within 
applicable recommended levels. 
 
Various surfaces within the HVAC system and throughout the facility were screened for 
lead.  The screening was completed using surface/wipe and air samples.  None of the 
air samples collected were found to have detectable levels of the respective lead 
contaminant, and three (3) of the six (6) surface samples collected were found to have 
detectable levels of lead. 
 
Indoor air quality parameters were also evaluated during the assessment.  Indoor air 
quality was found to be within those parameters established by the Environmental 
Protection Agency (EPA) and American Society of Heating, Refrigerating, and Air-
conditioning Engineers, Inc. (ASHRAE).  The firing range is inactive, having been 
converted into a locker room, but could have contributed to lead exposure to building 
occupants.  If not addressed, these may provide sources of poor indoor air quality. 
 
During the assessment, written programs for Health and Safety, NESHAP Operations 
and Maintenance Asbestos Survey, and the Hazard Communication Program were 
requested for review, however, the onsite personnel was not able to locate the 
documents.   
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Operation Description 
 
The Glen Arm Readiness Center primarily serves as an equipment storage facility and 
administrative work.  The facility consists of a single story response center that contains 
office spaces, classrooms, a kitchen area, an assembly hall, mechanical room, locker 
rooms, and unit storage areas.   
 
The exterior walls of the building were constructed of a concrete block system (CBS) 
finished with red brick.  The interior walls were composed of concrete block and in some 
areas were finished with drywall. The roof of the facility consisted of two systems; one a 
flat rubber membrane roof system covered with stone, and the other a pitched metal 
roof system.  The heating, ventilating, and air conditioning system (HVAC) consisted of 
a split direct-expansion (DX) system.  The floors were composed of a poured concrete 
slab and in some areas were finished with vinyl floor tiles.  The ceilings were generally 
composed of metal corrugated roof deck and in some areas were finished with a 
suspended drop ceiling system. 
 
Site personnel at the time of the site assessment consisted of five (5) administrative 
maintenance personnel.  The employees on site were conducting general administrative 
work.  
 
Noise Survey 
 
Employees were not performing tasks that provided excessive noise levels, as such; 
noise exposure monitoring was not conducted.  
 
Lead Testing 
 
At the time of the assessment, no activities were observed which may lead to lead 
exposure other than ammunition handling. The facility contains an indoor firing range 
that was converted to a locker area.   
 
Various surfaces within the facility were screened for lead using surface/wipe samples 
and the collection of air samples.  Surface/wipe samples were collected using Ghost 
WipeTM samples and were collected in accordance with the ASTM E 1792 protocols.  Air 
samples were collected using 0.8 µm MCE cassettes attached to low volume air 
sampling pumps.  Blank samples were submitted to the laboratory for quality control 
purposes.  Samples were sent to AMA Analytical Services, Inc., in Lanham, MD for lead 
analysis using EPA Method 600/R-93/200 (M)-7420.  A copy of the laboratory analysis 
report can be found in Appendix B.  
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Lead Testing Results Summary 

Location Air 
ug/m3 

Surface 
ug/ft2 Bulk Chip 

%Pb 
Range ND    

Left Hallway ND    

Blank ND    

Room 105 Return  170   

Left Hallway Floor  ND   

Range-Top of Locker  ND   

Kitchen- Top of Refrigerator  170   

Room 116-Top of Desk  ND   

Room 105-Supply Duct  1600   

Blank  ND   

Criteria 50 200 5,000 0.5 
Key:  ND – None Detected 
 PB – Lead 
 
Detectable levels of lead were identified in the kitchen and office 105.  The National 
Guard Bureau currently utilizes 200 ug/ft2 as a benchmark for identifying contaminated 
surfaces.  In the” Derivation of Wipe Surface Screening Levels for Environmental 
Chemicals”, the US Army Center for Health Promotion and Preventive Medicine 
(USACHPPM) has determined that 200 ug/ft2 is a satisfactory surface contamination 
level unless the facility is utilized as a childcare facility.  In such cases, HUD levels of 40 
μg/ft2 on floors and 250 μg/ft2 on windowsills should be observed. 
 
No detectable levels of lead were identified in those air samples collected.  Currently, 
OSHA observed an 8-hour time weighted average of 50 ug/m3. 
 
Lighting 
 
A lighting assessment was conducted throughout the facility.  The survey was 
conducted with large bay doors closed.  Measurements were collected using a Cooke 
Cal-Light 400L Precision Light Meter (Serial No. 98047EL).  The light meter was last 
calibrated on February 22, 2008.  Measurements collected were compared to 
ANSI/IESNA RP-7-01 Lighting Industrial Facilities and RP-1-04 Office Lighting. 
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Light Survey Assessment Summary 

Location Foot Candles Recommended 
Lighting 

Sufficient  
Lighting 

Room 105  44-63 30-50 Yes 
Foyer 42-102 10 Yes 

Room 127 48-56 30-50 Yes 
Right Hallway 38-62 5 Yes 

Room 117 78-142 30-50 Yes 
Room 117 @ Desk  96-102 30-50 Yes 

Left Hallway  7-57 5 Yes 
 Locker Room 112-Old Range 11-31 7 Yes 

Room 120-Gym 19-38 30 Yes 
Room 121-Latrine 5-17 5 Yes 

 
Lighting within the facility was found to be sufficient. 
 
Indoor Air Quality 
 
Survey measurements were made for ventilation and comfort parameters (carbon 
dioxide, temperature, and relative humidity).  The air quality measurements were 
collected using direct reading instrumentation for comfort parameters using a QTrak 
IAQ Meter, Model 8550 (Serial No. 11050).  The IAQ Meter was last calibrated in 
January 2008.   
 
The American Society of Heating, Refrigerating, and Air Conditioning Engineers, Inc. 
(ASHRAE) have developed indoor air quality guidelines for mechanically ventilated 
office buildings and commercial settings (ASHRAE standard 62.1-2004).  ASHRAE 
specifies temperature and relative humidity ranges for human comfort (ASHRAE 55-
2004).  The US Army Technical Guide 277, Army Facilities Management Information 
Document on Mold remediation Issues, recommends maintaining a relative humidity 
range between 30 to 60% in occupied areas.   
 
The recommendations for temperature and humidity are based on seasonal and 
regional influences to allow comfort for 80% of a building’s population.  The temperature 
readings from the interior of the structure ranged from 77.9°F to 79.7°F with relative 
humidity readings ranging from 50.5% to 57.9%.  The results of the testing for relative 
humidity exceeded the US Army guidelines in none of the ten (10) locations tested.  
Temperature was within the recommended guidelines with the exception of the latrine 
and room 105, which were found to be higher than the recommended temperature of 
79.0 degrees Fahrenheit. 
 
During the survey, CO2 levels ranged from 403 ppm to 468 ppm within the facility 
compared to an outdoor CO2 level of 410 ppm.  Based on the outdoor levels observed 
at the time of the testing, the maximum indoor concentration of CO2 recommended is 
1,110 ppm (410 ppm + 700 ppm).  The results of the testing met the ASHRAE 
guidelines.  
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Based on a review of the analytical data, no amplification of fungal spores was present 
despite the presence of significant moisture intrusion into the facility. 
 
Suspect Asbestos Containing Building Materials 
 
Suspect asbestos containing materials include sheetrock/joint compound, floor tiles and 
associated mastic (both 9” x 9” and 12” x 12”), and vinyl covebase. Thermal system 
insulation was found to be paper wrapped fiberglass with PVC elbows. 
 
Maintenance Bay 
 
The maintenance bay was not found to contain a local exhaust ventilation system which 
was not operable.  The Maintenance Bay is used for vehicle storage and on the day of 
the site visit was being used as a carpentry shop. 
 
The maintenance bay was found to contain custodial items, tools, waste motor oil, 
ladders and flammable storage cabinet.  The flammable storage cabinet contained 
various paints and cleaning solvents. 
 
PPE identified in the site included safety glasses and chemical gloves.  Materials were 
kept in good, clean condition. 
 
Ventilation System Assessment 
 
The facility was found to contain three HVAC mechanical systems located throughout 
the building.  All three units were found to be in poor condition.  Based on information 
provided by site personnel, no maintenance activities have been conducted in over 
three years.   
 
Limitations 
 
This report summarizes our evaluation of the conditions observed at the above 
referenced location.  Our findings are based upon our observations and sampling results 
obtained at the facility at the time of our visit.  The report, results, and subsequent 
recommendations reported herein are also limited to the information available at the time 
it was prepared and investigated.  Conditions may have been in effect prior to the 
sampling events that have changed over time and which cannot be predicated within the 
scope of this limited investigation.  Any conditions discovered which deviate from the 
data contained in this report should be presented to us for our evaluation. 
 
This report is intended for the exclusive use of the client.  This report and the findings 
herein shall not, in whole or in part, be relied upon by any other parties, disseminated or 
conveyed to any other party without prior written consent of the National Guard Bureau, 
and The EI Group, Inc.  The findings are relative to the dates of our site visits and should 
not be relied upon for substantially later dates.   
References 
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Title 29 Code of Federal Regulations (CFR), Part 1910, Occupational Safety and Health 
Administration. 
 
 Lead - (29 CFR 1910.1025(h)) 
 
American Conference of Governmental Industrial Hygienists (ACGIH) – Threshold Limit 
Values and Biological Exposure Indices, 2008 Edition 
 
Industrial Ventilation: A Manual of Recommended Practice for Design, 25th Edition 
 
Georgia Army National Guard: Standard Army Safety and Occupational Health 
Inspection Checklist; 1 October 1999 Edition 
 
ANSI Z358.1 – 2004, Emergency Eye Wash and Shower Equipment 
 
American Society of Heating, Refrigerating and Air-Conditioning Engineers, Ventilation 
for Acceptable Indoor Air Quality, 62.1-2007. 
 
RP-1-2004, Industrial Lighting, Illuminating Engineering Society of North America/ANSI 
 
RP-7-2001, Industrial Lighting, Illuminating Engineering Society of North America/ANSI 
 
National Emission Standard Hazardous Air Pollutants (NESHAP) - The standards for 
asbestos are contained in 40 CFR 61.140 through 61.157. 
 
Environmental Protection Agency (EPA) standards (40 Code of Federal Regulations 
(CFR) 745.227(h)(3)) 
 
Derivation of Wipe Surface Screening Levels for Environmental Chemicals, the US 
Army Center for Health Promotion and Preventive Medicine (USACHPPM) 
 
The US Army Technical Guide 277 Army Facilities Management Information 
Document on Mold Remediation 
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11 
 

 

 
Exterior view of facility 

 

 
Room 105: Water damaged ceiling panels 
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Hallway (102): Water damaged ceiling panels 

 
 

 
Water damaged ceiling tiles: Room 127 
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View of old firing range.  Converted to locker room 

 
 

 
Exterior view of facility 
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Appendix B 
Analytical Reports 
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Section 1.0 Executive Summary 
 
An industrial hygiene survey was conducted on May 31, 2013, at the Glen Arm 
(Gunpowder) Readiness Center located at 10901 Notchcliff Road, Glen Arm, MD 21057.  
The survey was performed by Mr. . 
 

1. Lead surface and air samples were collected.  Sample results were all within 
regulatory standards or recommended guidelines.  See Section 3.0 for detailed 
sampling results.     

 
2. Lighting levels met the American National Standards Institute/Illuminating 

Engineering Society of North America (ANSI/IESNA) recommended guideline in 
all locations evaluated. See Section 4.0 for detailed findings.   

 
3. Indoor air quality (IAQ) parameters of temperature, relative humidity, carbon 

monoxide and carbon dioxide (ventilation) were evaluated during the assessment. 
 

a. Temperature levels met the American Society of Heating, Refrigerating 
and Air-Conditioning Engineers, Inc. (ASHRAE) 55-2010 recommended 
guideline of 68-79 °F in areas sampled. 

 
b. The relative humidity levels met the US Army Center for Health 

Promotion and Preventive Medicine (USACHPPM) TG 277 
recommended guideline of 30-60% in areas sampled. 

 
c. Carbon monoxide (CO) levels were less than the National Ambient Air 

Quality Standard (NAAQS) recommended ceiling of 9 ppm. 
 

d. Carbon dioxide (CO2) levels met the ASHRAE 62.1-2010 recommended 
guidelines for mechanically ventilated office buildings and commercial 
settings. 

 
See Section 5.0 for detailed sampling results. 

 
4. Water-stained ceiling tiles were observed in the facility.  A water leak was noted 

in the Drill Hall.  See Section 5.0 for detailed findings. 
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Section 2.0 Operation Description & Observations 
 
The Glen Arm (Gunpowder) Readiness Center is mainly an administrative facility with a 
drill hall, offices, and classrooms.   At the time of the inspection only one person was 
present at the facility.  He limited inspection access to the foyer, drill hall, main hallway, 
copy room, kitchen, and one classroom.   
 
The building was been built in 1974.  It is a one-story structure. The exterior is 
constructed concrete. The interior walls are concrete block and drywall.  The floors are 
concrete, carpet, 12”X12” floor tiles.   
 
There is a forced air, ducted system that provides heating and cooling to the building.   
 
It did not appear that there was any daycare at this facility. 
 
No ergonomic concerns were reported. Office areas have computer work stations. Work 
stations appeared to be properly designed. Personnel had supportive chairs. 
 
Housekeeping practices were adequate.  
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Section 3.0 Lead Testing 
 
Various surfaces within the facility were screened for lead using surface/wipe samples.  
Surface/wipe samples were collected in accordance with the American Society for 
Testing and Materials (ASTM) E 1792 protocols.   Air samples were collected using 0.8 
micrometer (um) mixed cellulose ester (MCE) filter cassettes attached to low volume air 
sampling pumps.  Blank samples were submitted to the laboratory for quality control 
purposes.  Samples were sent to AMA Analytical Services, Inc., in Lanham, Maryland, 
for lead analysis using Environmental Protection Agency (EPA) Method 600/R-93/200 
(M)-7420.  A copy of the laboratory analysis report can be found in Appendix A. 
 

Lead Testing Results Summary 
 

Sample # Location Air 
ug/m3 

Surface  
ug/ft2 

1 Drill Hall <6.7 * 
2 Classroom 117-A <6.7 * 
3 Drill Hall – Floor  * <110 
4 Drill Hall – Top of Coke Machine * 140 
5 Drill Hall – Top of Elliptical Machine  * <110 
6 Kitchen – Top of Microwave * <110 
7 Kitchen – Counter Top * <110 
8 Left Hallway – Floor  * <110 
9 Foyer – Top of Computer * <110 
10 Copier Room – Top of Desk * <110 
11 Classroom 117-A – Top of Table * <110 
12 Blank – Wipe * <12 ug 
13 Blank – Air  <3 ug * 
- Criteria 50 200 

Table Notes: 
1. Bolded results exceed listed criteria 
2. ppm = parts per million 
3. ug/ft2 = micrograms per square foot 
4. ug/m3 = micrograms per cubic meter 
5. ug = micrograms 

 
Sources: 

1. NG PAM 420-15 Guidelines and Procedures for Rehabilitation and Conversion of 
Indoor Firing Ranges 

2. OSHA 29CFR1910.1025 Lead Standard 
 
The National Guard Bureau currently utilizes 200 micrograms per square foot (ug/ft2) as 
a benchmark for identifying lead-contaminated surfaces. This guideline is referenced in 
NG PAM 420-15 “Guidelines and Procedures for Rehabilitation and Conversion of 
Indoor Firing Ranges” as a satisfactory surface contamination level unless the facility is 
utilized as a childcare facility.  In such cases, U.S. Department of Housing and Urban 
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Development (HUD) limit of 40 ug/ft2 on floors and 250 ug/ft2 on windowsills should be 
observed.  There is no child care provided at this facility.   
 
Lead surface and air samples were collected.  The following is a summary of the sample 
results from this survey.   
 

 Surface levels of lead were below the recommended guideline of 200 ug/ft2 in all 
locations tested. 

 
 Air samples for lead were below the Occupational Safety and Health 

Administration (OSHA) Permissible Exposure Limit of 50 micrograms per cubic 
meter (ug/m3).     

 
 No chipping or peeling paint was observed.  

 
   

 
 
 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

BEST AVAILABLE COPY

BEST AVAILABLE COPY FOIA Requested Record #J-15-0085 (MD) 
Released by National Guard Bureau 

Page 3097 of 5269

Posted to NGB FOIA Reading Room 
May, 2018



Section 4.0 Lighting 
 
A lighting assessment was conducted throughout the facility.  Measurements were 
collected using a Cooke Cal-Light 400 Precision Light Meter (Serial No. 98011EL).  The 
light meter was last calibrated in November 2012.  Measurements collected were 
compared to ANSI/IESNA RP-7-01 Lighting Industrial Facilities and RP-1-04 Office 
Lighting. 
 

Light Survey Assessment Summary 
 

Location Foot Candles 
(FC) 

Recommended 
Lighting (FC) 

Sufficient 
Lighting 

Drill Hall 31.8 10 Yes 
Foyer 55.3 10 Yes 
Copier Room 45.0 10 Yes 
Left Hallway 30.4 5 Yes 
Classroom 117-A 158.4 50 Yes 
Men’s Bathroom 30.5 5 Yes 
Kitchen 77.0 50 Yes 
Table Notes: 

1. FC = Foot Candles 
2. Bolded results did not meet listed criteria 

 
Source: ANSI/IESNA RP-7-01 Lighting Industrial Facilities and RP-1-04 Office 
Lighting. 
 
The lighting levels meet the minimum recommended guidelines in all areas accessible.  
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Section 5.0 Indoor Air Quality 
 
Survey measurements were made for comfort parameters and ventilation (temperature, 
relative humidity, carbon dioxide, and carbon monoxide).  The air quality measurements 
were collected using direct reading instrumentation for comfort parameters using a 
QTRAK IAQ Meter, Model 7575-X (Serial #1228008).  The IAQ Meter was last 
calibrated in July 2012. 
 
The American Society of Heating, Refrigerating, and Air Conditioning Engineers, Inc. 
(ASHRAE) have developed indoor air quality guidelines for mechanically ventilated 
office buildings and commercial settings (ASHRAE standard 62.1-2010).  ASHRAE 
specifies temperature ranges for human comfort (ASHRAE 55-2010).  The US Army 
Technical Guide 277 Army Facilities Management Information Document on Mold 
Remediation, recommends maintaining a relative humidity range between 30 to 60%. 
 
The following table summarizes the measurements collected.     
 

IAQ Assessment Summary 

Location Temperature  
(°F) 

Relative 
Humidity 

(%) 

Carbon 
Dioxide  
(ppm) 

Carbon 
Monoxide  

(ppm) 
Drill Hall 77.8 59.8 462 *2.6 
Outdoors 84.1 59.3 327 0 
Criteria 68-79 30-60 <1,027 <9 
Table Notes: 

1. Bolded results exceed listed criteria 
2. ppm = parts per million 
3. (%) = percent relative humidity 
4. °F = degrees Fahrenheit 
5. * A four wheeler type vehicle was driven into the drill hall. 

 
Sources: The American Society of Heating, Refrigerating, and Air Conditioning 
Engineers, Inc. (ASHRAE) 55-2010, 62.1-2010, Environmental Protection Agency 
(EPA) National Ambient Air Quality Standard (NAAQS) & The US Army Technical 
Guide 277 Army Facilities Management Information Document on Mold Remediation.   
 
Summary of findings and recommendations: 
 

 Temperature measurements were within the recommended guideline of 68-79°F 
in all sampled areas.  

 
 Relative humidity levels were within the recommended guideline of 30-60% in all 

sampled areas.  
 
 Carbon dioxide levels were measured to evaluate building ventilation or the 

introduction or outdoor air into the building. The recommended ceiling is 
obtained by adding 700 ppm to the measured outdoor carbon dioxide level for this 
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survey. For this survey, carbon dioxide levels did not exceed the recommended 
ceiling of 1,027 ppm. This is an indication that outdoor air ventilation is adequate. 

 
 Carbon monoxide levels measured were less than the recommended ceiling of 9 

ppm.  The recommended ceiling of 9 ppm referenced in the above table is the 
National Ambient Air Quality Standard for carbon monoxide  

 
 A visual inspection was conducted throughout accessible portions of the facility 

to assess sources or pathways of factors potentially deleterious to IAQ. The 
following observations were noted: 

 
o Water-stained/damaged ceiling tiles were observed in the foyer and main 

hallway. 
 
o A water leak was present in the drill hall.  A garbage can was collecting 

water runoff from the leak.   
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Section 6.0 Suspect Asbestos Containing Building Materials 
 
The following suspect asbestos-containing material (ACM) was observed at the time of 
this survey: 
 

1. No suspect ACM was observed in the areas inspected.     
 
Inaccessible areas such as behind walls or crawlspaces were not inspected.  ACM could 
potentially be present in these areas.   
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Section 7.0 Equipment 
 
The following equipment was utilized during this survey.  All sampling equipment was 
properly calibrated prior to use and verified for accuracy as applicable.  See daily reports 
and calibrations logs for detailed information. 
 

Equipment Serial # Calibration Date Value 
TSI QTrak IAQ Meter 1228008 7/2012 NA 
Cal Light 400 Light Meter 98011EL 11/2012 NA 
SKC Air Sampling Pump 647598 5/31/13 2.5 LPM 
SKC Air Sampling Pump 648349 5/31/13 2.5 LPM 
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Section 8.0 Limitations 
 
This report summarizes our evaluation of the conditions observed at the above referenced 
location.  Our findings are based upon our observations and sampling results obtained at 
the facility at the time of our visit.  The report, results, and subsequent recommendations 
reported herein are also limited to the information available at the time it was prepared 
and investigated.  Conditions may have been in effect prior to the sampling events that 
have changed over time and which cannot be predicted within the scope of this limited 
investigation.  Any conditions discovered which deviate from the data contained in this 
report should be presented to us for our evaluation. 
 
This report is intended for the exclusive use of the client.  This report and the findings 
herein shall not, in whole or in part, be relied upon by any other parties, disseminated or 
conveyed to any other party without prior written consent of the National Guard Bureau, 
and Compliance Management International, Inc.  The findings are relative to the dates of 
our site visits and should not be relied upon for substantially later dates. 
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Appendix A. Laboratory Analysis Report 
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Appendix B. Photographs 
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Appendix C. Floor Plan 
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