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B. Preliminary Visual
Examination

After the preliminary final cleaning effort is
completed, the certified supervisor should visu-
ally evaluate the entire work area to ensure that
all work has been completed and all visible dust
and debris have been removed. While the pre-
liminary examination may be performed by the
lead hazard control supervisor, contractor, or
owner as a preparatory step before the final
clearance examination, it does not replace the
independent visual assessment conducted dur-
ing clearance.

If the visual examination results are unsatisfac-
tory, affected surfaces must be retreated and/or
recleaned. Therefore, it is more cost effective to
have the supervisor rather than the clearance
examiner perform this initial examination.

Figure 14.8a Pick Up Corners of Plastic

Sheeting. C. Surface Painting or Sealing

of Nonfloor Surfaces

The next step of the cleaning process is paint-
ing or otherwise sealing all treated surfaces
except floors.

Surfaces, including walls, ceilings, and wood-
work, should be coated with an appropriate
primer and repainted. Surfaces enclosed with
vinyl, aluminum coil stock, and other materials
traditionally not repainted are exempt from the
painting provision.

D. Final Inspection

The final clearance evaluation should take
place at least 1 hour after the final cleaning.
Clearance has three purposes: 1) to ensure that
the lead hazard control work is complete, 2) to
detect the presence of leaded dust, and 3) to
make sure that all treated surfaces have been
repainted or otherwise sealed. Clearance is
usually performed after the sealant is applied
to the floor. See Chapter 15 for information

Figure 14.8b Fold Plastic Inward.

Durable equipment, such as power and hand on clearance examination procedures.

tools, generators, and vehicles, should be

cleaned prior to their removal from the site; E. Recleani ng After Clearance
the cleaning should consist of a thorough Failure

HEPA vacuuming followed by washing.
If after passing the final visual examination, the

dwelling unit fails the clearance wipe dust tests,
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the HEPA/wet wash/HEPA cleaning cycle

should be carefully and methodically repeated.

Failure is an indication that the cleaning has

not been successful. Recleaning should be con-

ducted under the direct supervision of a certi-

fied supervisor. Care should be exercised during

the recleaning of “failed” surfaces or compo-

nents to avoid recontaminating "cleared”

surfaces or components.

VI. Cleaning Cost

Considerations

An important consideration in determining

lead hazard control strategies and methods is

the cost and difficulty of required daily and final

cleanup operations and the ease with which

one can meet dust-clearance standards. A gen-

eral rule of thumb is that lead hazard control

strategies that generate the most dust will have

higher cleanup costs and higher initial clear-

ance test-failure rates. Figure 14.8c Dispose of Plastic Sheeting in a
Plastic Trash Bag.

A. Initial Clearance Test

Failure Rates B. Key Factors In Effective

The likelihood of passing final dust-clearance Clean Ing

tests is highly correlated with the chosen inter- Effective cleaning will be aided by adequate

verition strategy, methods; and care exescised sealing of surfaces with polyethylene sheeting

by the contractor. For example, in one study prior to lead hazard control, proper daily clean-

(HUD, 1991) initial wipe-test failure rates were ing practices, good worker training, and atten-

14 percent for interior window sills, 19 percent tion to detail. Where poor worksite preparation

for floors, and 33 percent for window troughs. is employed, additional cleaning may be re-

The pass/fail rates for each surface were strongly quired to meet clearance.

associated with the dwelling unit abatement

strategy employed. Chemical removal and C. Special Problems

hand-scraping strategies experi-enced higher

failure rates than replacement and encapsula- Surfaces such as porous concrete, old porous

tion/enclosure strategies (see Table 14.1). hardwood floors, and areas such as corners of
rooms and window troughs pose especially diffi-

However, results of the HUD demonstration cult cleaning challenges. Porous concrete and

project indicated that clearance failure is not corners of rooms normally require additional

solely related to abatement method. The report vacuuming to achieve an acceptable level

stated that "the diligence and effectiveness of sl cleitiliness:

an abatement contractor’s cleaning process ...

had a major impact on ... the likelihood of the The lead hazard control strategy of enclosure is

dwelling unit to pass the final wipe test clear- frequently chosen for window troughs and for

ance” (HUD, 1991). old porous hardwood floors due to the difficulty
of adequately cleaning these surfaces. This
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option provides not only a clean surface but
a more permanently cleanable surface for
dwelling occupants to maintain.

VIl. Alternative Methods

Alternatives to the recommended cleaning
tools and practices discussed in this chapter
are available, some having significant potential
for increasing effectiveness and lowering costs.

A recent Canadian study (CMHC, 1992) eval-
uated the effectiveness of contaminated dust
cleanup activities using tools that would gener-
ally be available to construction contractors and
homeowners. Vinyl flooring and carpeting were
cleaned using several wet/dry vacuuming sys-
tems, sweeping, and wet mopping. The study
found that regular vacuums with empty bags
send a steady stream of fine particles into the
air, while vacuums with partially filled bags
were more efficient. This finding suggests the
necessity for HEPA vacuums. Other vacuums
may be used if workers do not experience in-
creased exposures, if compliance with clearance
standards is achieved, and if a variance from
OSHA regulation (29 CFR 1926.62 (h)(4))

is obtained by the contractor or employer (if
required).

Agitator heads on vacuums were demonstrated
to significantly enhance vacuum effectiveness
on carpets in cleaning up fine dust without

Chapter 14: Cleaning

9
%

increasing airborne dust levels. Table 14.2 sug-
gests that a central vacuum with an agitator
head is most efficient at removing dust and
minimizing recontamination, probably because
the vacuum exhaust is blown away from living
areas. Because many houses do not have central
vacuuming systems, a portable HEPA vacuum is
the next best choice (see Table 14.2). Vacuums
without agitator heads appeared to perform
relatively poorly on carpets.

A. Vacuums

Regular (non-HEPA) dry vacuums potentially
produce hazardous levels of airborne dust and
therefore should be avoided. Externally ex-
hausted vacuum units with adequate dust-
retaining capability may be used. The OSHA
lead standard requires the use of HEPA vacuum
equipment (see 29 CFR 1926.62 (h)(4), which
states, "where vacuuming methods are selected,
the vacuums shall be equipped with HEPA
filters").

B. Trisodium Phosphate and
Other Detergents

TSP detergents have been used successfully for
a number of years in lead hazard control work.
However, in recent years, other new cleaning
agents have been developed specifically for
leaded dust removal. The need for alternatives
has been fueled by the fact that TSP is an eye

Table 14.1 Initial Cleaning Wipe-Test Failure Rates for Various Abatement Strategies

Dust Test Hand Scrape Chemical Enclosure |Encapsulation| Replacement | All Methods
Location w/Heat Gun Removal

Floors 28.8% 22.7% 20.0% 13.8% 12.5% 19%
Sills 24.4% 24.1% 8.2% 4.8% 17.4% 14%
Wells 44.5% 45.7% 23.7% 25.7% 21.0% 33%

Source: U.S. Department of Housing and Urban Development (August 1991) The HUD Lead-Based Paint

Abatement Demonstration (FHA)
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and skin irritant and is increasingly restricted These Guidelines do not prohibit the use of
from household use and unavailable in many non-TSP cleaning agents. HUD encourages
local jurisdictions. TSP also damages some further evaluation of alternative cleaning
finishes. Recently reported trials of two new methods. Use of any cleaning agent that re-
products suggest that alternative lead-specific sults in compliance with clearance criteria
cleaning agents may be more effective and safer is encouraged.
than TSP (Grawe, 1993; Wilson, 1993).
Table 14.2 Mass Removal Efficiency for Extended Vacuuming Cycles
Mass Removal Efficiency Percentages
Cycle Number Cleaning Method
Central Central HEPA Vacuum Portable
Vacuum—~Plain Vacuum—Agitator Vacuum—~Plain
Tool Head Tool
1 34.7 71.0 554 17.5
2 47.0 80.2 61.2 23.0
3 51.9 85.9 66.3 26.6
4 56.0 87.8 67.0 294
5 59.3 88.9 721 32.5
6 61.6 91.2 744 34.9
7 63.8 93.1 76.4 36.5
8 67.5 954 77.5 38.1
9 67.5 97.7 78.7 40.1
10 67.2 100.0 80.2 417
11 102.3 80.2 417
12 104.6 84.1 448
13 104.6 84.5 46.8
14 103.8 84.5 484
15 49.6
16 50.8
17 524
18 53.6
19 544
20 55.2
Source: Canada Mortgage and Housing Corporation: Saskatchewan Research Council (December 1992) Effectiveness of
Clean-up Techniques for Leaded Paint Dust
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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 pg/ft2 on floors and 250 pg/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.

F-2
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3. Hlumination. 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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APPENDIX G
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APPENDIX H

MOLD GUIDANCE
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ARMY FACILITIESMANAGEMENT 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
alergic 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
reasonabl e 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 concernsis 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. Thereisno practical way to eliminate all molds and mold sporesin the indoor
environment; the way to control indoor mold growth isto control moisture.(1)

In all situations, the underlying cause of water accumulation must berectified or mold
growth will recur. Any initial water infiltration should be stopped and clean up began
immediately. Animmediate 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.

— e —_—
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MOLD PREVENTION TIPS:

[Adapted from EPA, reference 1]

Fix leaky plumbing and leaks in the building envel ope as soon as possible.

Watch for condensation and wet spots. Fix source(s) of moisture problem(s) as soon
aspossible.

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/HV AC inspections and maintenance as schedul ed.

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)

3
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REMEDIATION PROCEDURES

Four levels of abatement are described below. The size of the areaimpacted 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 isto remove or clean contaminated materialsin away that prevents the emission
of mold and preventing dust contaminated with mold from leaving awork 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 genera nature of these methodsiit 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 materialsto 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 purposesis not recommended.
Both compounds are highly toxic and contamination of occupied space may pose a health
threat. Furthermore, the effectiveness of these treatmentsis 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)]

Leve I: Small Isolated Areas— Total surface area affected lessthan 10 square
feet - eg., celling 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. Thistraining 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), isrecommended(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 arespirator.

The work area should be unoccupied. Vacating people from spaces adjacent to
the work areais 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 alergies).

Containment of the work areais 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 disposa
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 I1: Medium — Total Surface Area affected between 10 and 100 squar e feet -
e.g., severa 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 asingle layer of
6 mil fire-retardant polyethylene sheet(s) and taped before remediation, to contain
dust/debris.

5
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Seal ventilation ductg/grillsin 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 areais 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 alergies).

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 alot 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 111 be followed.

Level I1l: 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 dlergies).

Contaminated materials that cannot be cleaned should be sealed and double-
bagged in 6-mil plastic bags and removed. Since there are no special disposa
requirements for moldy materials, they can be discarded as ordinary
construction waste. The outside of the bags should be cleaned with adamp
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 isfound in
the local outdoor air(4). Since no Federa 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 experiencein
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 1V: Remediation of HVAC Systems (See Appendix B for detailed guidance.
For asmall area (<10 ft?) follow Level | guidance for PPE and containment and for a
areas (>10 ft?) follow Medium (Level I1) or when greater than 100 ft*follow Large
(Level 111) 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.

7
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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. Thistraining 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), isrecommended (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 areais 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 alergies).

Containment of the work areais 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 squar e 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 | eft 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 isfound in
the local outdoor air (4). Since no Federa 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 111 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
atimetable for completion. Well-planned group meetings held before and after remediation
with full disclosure of plans and results can be an effective communication mechanism.
Individual s seeking medical attention should be provided with a copy of all inspection results
and interpretation to give to their medical practitioners (1 and 3).

9
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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 occupantsis an essential component of all remedial efforts.
Individuals with persistent health problems should go to the local occupational health clinic
or seetheir physicians for areferral to practitioners who aretrained in
occupational/environmental medicine or related specialties and are knowledgeabl e 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
areainvolved 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 GrowthE
Water-Damaged :
Materialt Actions
Books and papers e For non-valuable items, discard books and papers.
« Photocopy valuable/important items, discard
originals.
o Freeze (in frost-free freezer or meat locker) or
freeze-dry.
Carpet and backing - o Remove water with water extraction vacuum.
dry within 24-48 hour s8 e Reduce ambient humidity levels with
dehumidifier.
o Accelerate drying process with fans.
Celling tiles e Discard and replace.
Cellulose insulation e Discard and replace.
Concreteor cinder e Remove water with water extraction vacuum.
block surfaces o Accelerate drying process with dehumidifiers,
fans, and/or heaters.
Fiberglassinsulation o Discard and replace.
e Rk —
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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 pieceis valuable, you may wish to
consult a restoration/water damage professional
who speciaizesin 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

12
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£ If mold growth has occurred or materials have been wet for more than 48 hours, consult Appendix
B. Evenif materials are dried within 48 hours, mold growth may have occurred. Professionals may
test itemsif thereis doubt. Note that mold growth will not always occur after 48 hours; thisisonly 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.

T If aparticular item(s) has high monetary or sentimental value, you may wish to consult a
restoration/water damage specialist.

8§ 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.
e Nk} "
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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 guidelinesin 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 materia 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 Y ou Have the Air Ducts In Y our Home Cleaned?
(5) Although this EPA document has aresidential focus, the same concept appliesto 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 guidelinesis 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 areato 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 aremediation 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.

Guidelinesfor Remediating Building M aterials
with M old Growth Caused by Clean Water*

Cleanup

Material or Furnishing Affected Methodst

Personal Protective Equipment Containment

SMALL - Total Surface Area Affected Less Than 10 squar e feet (ft)

Books and papers 3
Carpet and backing 1,3
Concrete or cinder block 1,3
Hard surface, porous flooring 123
(linoleum, ceramic tile, vinyl) T -
Minimum
Non-porous, hard surfaces 123 None required
(plastics, metals) e N-95 respirator, gloves, and goggles
Upholstered furniture & drapes 1,3
Wallboard (drywall and gypsum 3
board)
Wood surfaces 1,2,3
s
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MEDIUM - Total Surface Area Affected Between 10 and 100 ft?
Books and papers 3
Carpet and backing 1,34
Concrete or cinder block 13
Limited or Full Limited
Hard surface, porous flooring 123
(linoleum, ceramic tile, vinyl) = . . . . . .
Use professional judgment, consider Use professional judgment, consider
potential for remediator exposure and size potential for remediator/occupant
Non-porous, hard surfaces 123 of contaminated area exposure and size of contaminated area
(plastics, metals) =
Upholstered furniture & drapes 1,34
Wallboard (drywall and gypsum
34
board)
Wood surfaces 1,2,3
LARGE - Total Surface Area Affected Greater Than 100 ft? or Potential for
Increased Occupant or Remediator Exposure During Remediation Estimated to be Significant
Books and papers 3
Carpet and backing 1,34
Concrete or cinder block 1,3 Full Full
Hard surface, porous flooring 1234 . . . . . .
(linoleum, ceramic tile, vinyl) 11y Ust_e professi ond judgment, consider Use p_rof onal ]L_Jdgment, consider
potentia for remediator/occupant exposure| potential for remediator exposure and
Non-porous, hard surfaces 123 and size of contaminated area size of contaminated area
(plastics, metals) =
Upholstered furniture & drapes 1,24
Wallboard (drywall and gypsum 34
board) ’
Wood surfaces 1234

*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 effectsrises. 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. 1f you know or suspect that the water sourceis
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.

tSelect 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.

15
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Cleanup M ethods

e 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.

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

e 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.

e 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 isdried.

Personal Protective Equipment (PPE)

e Minimum: Gloves, N-95 respirator, goggles/eye protection

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

e Full: Gloves, disposable full body clothing, head gear, foot coverings, full-face respirator with
HEPA filter

Containment

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

e Full: Usetwo 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 11CRC 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 amild detergent or plain water, ordinary household rubber
gloves may be used. To protect your eyes, use properly fitted goggles or afull-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), isrecommended(7). All individuals must be trained, have medical
clearance, and must be fit-tested by atrained professional before wearing a respirator.

e Minimum: When cleaning up asmall 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 afull-face respirator isin
use, additional eye protection is not required.

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

e Full: Insituationsin 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), afull-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
coversthe 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.

17
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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.

e Limited: Disposable paper overalls can be used.

e Full: Mold-impervious disposable head and foot coverings, and abody suit made of a
breathable material, such as TYVEK®, should be used. All gaps, such asthose
around ankles and wrists, should be sealed (many remediators use duct tape to sedl
clothing).

18
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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 activitiesisto 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 areasin the
building beyond the contaminated site.

The two types of containment
recommended in Appendix B are limited
and full. Thelarger 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, aheavy growth
of mold in arelatively small area could
release more spores than alighter growth
of mold in arelatively large area.

Choice of containment should be based
on professional judgment. The primary
object of containment should beto
prevent occupant and remediator
exposure to mold.

Limited Containment

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
al 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 is generally recommended for areas involving between 10 and 100
square feet (ft%) of mold contamination. The enclosure around the moldy area should consist
of asingle layer of 6-mil, fire-retardant polyethylene sheeting. The containment should have
adlit 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 pol yethylene 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 contaminantsto other parts of the
building. Heavy mold growth on ceiling tiles may impact HVAC systemsiif the space above
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the celling isused asareturn air plenum. In this case, containment should be installed from
the floor to the ceiling deck, and the filtersin 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. Thiswill 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 ft% 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 adlit entry with covering flaps on the outside
surface of each dlit 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.

20
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Industrial Hygiene/Preventive M edicine Mold Assessment Guide

| ntroduction

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 awater 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 sporesinto the air.

This mold assessment guide used in conjunction with the ARMY Facilities Management
Information Document on Mold Remediation Issues (TG 277)" will assist Industrial
Hygienists and or Preventive Medicine personnel in conducting mold investigations. Sincea
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 aroutine assessment. Remediation
strategies can generally be made on the basis of a visual inspection or confirmation with
abulk 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
contamination®.

Safety Tips While Investigating and Evaluating Mold and Moisture Problems®

Be careful not to touch mold or moldy items with bare hands.

Do not allow mold or mold sporesto 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.

e 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 appropriate’.

When mold growth requiring Level I11 or 1V (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 problems®.

= 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.

| dentify 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 avisua
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 avisual inspection or bulk sampling (e.g., mold growth behind walls).
The purpose of this sampling is to determine the location and degree of contamination?.

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 air®. I they are
different, bioamplification is occurring and the problem needs corrected.

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

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 isworking 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 activities®. 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 guidelinesin 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 Y ou Have the Air Ducts In Y our
Home Cleaned? (5) Although this EPA document has aresidential focus, the same
concept appliesto 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 guidelinesis 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
aremediation plan. The remediation manager will then use professional judgment
and experience to adapt the guidelines to particular situations. When in doulbt,
caution is advised. Consult an experienced mold remediator for more information.
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Guidelinesfor Remediating Building M aterials
with Mold Growth Caused by Clean Water*

Material or Furnishing Cleanup . ] )
Affected Methodst Personal Protective Equipment Containment

SMALL - Total Surface Area Affected Less Than 10 square feet (ft)

Books and papers 3
Carpet and backing 1,3
Concrete or cinder block 1,3

Hard surface, porous flooring

(linoleum, ceramic tile, vinyl) L23
' Vi Minimum
Non-porous, hard surfaces 123 None required
(plastics, metals) T N-95 respirator, gloves, and goggles
Upholstered furniture & drapes 1,3
Wallboard (drywall and
3
gypsum board)
Wood surfaces 1,23
MEDIUM - Total Surface Area Affected Between 10 and 100 ft*
Books and papers 3
Carpet and backing 1,34
Concrete or cinder block 1,3
Limited or Full Limited
Hard surface, porous flooring
) O 123
(linoleum, ceramic tile, vinyl) . . . . . .
Use professional judgment, consider Use professional judgment, consider
potentia for remediator exposure and size potential for remediator/occupant
Non-porous, hard surfaces 123 of contaminated area exposure and size of contaminated area
(plastics, metals) =
Upholstered furniture & drapes 1,34
Wallboard (drywall and 34
gypsum board) ’
Wood surfaces 1,23

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

Books and papers 3
Carpet and backing 1,34
Concrete or cinder block 1,3 Full Full
Hard surface, porous floorin . . . . : .
(linoleum cera?’nictile mef); 1234 Use professional judgment, consider Use professional judgment, consider
: : potential for remediator/occupant exposuref potential for remediator exposure and size
Non-porous, hard surfaces 123 and size of contaminated area of contaminated area
(plastics, metals) =
Upholstered furniture & drapes 124
Wallboard (drywall and 34
gypsum board) !
Wood surfaces 1,234
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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 sourceis
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.

TSelect 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

e 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 aternative for carpets and some upholstered furniture.

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

e 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.

e Method 4: Discard - Remove water-damaged materials and seal in plastic bags whileinside
of containment, if present. Dispose of as normal waste. HEPA vacuum area after it isdried.

Per sonal Protective Equipment (PPE)

e Minimum: Gloves, N-95 respirator, goggles/eye protection

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

e Full: Gloves, disposable full body clothing, head gear, foot coverings, full-face respirator with
HEPA filter

Containment

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

e Full: Usetwo 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 1|CRC 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 materia 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 amild detergent or plain
water, ordinary household rubber gloves may be used. To protect your eyes, use properly
fitted goggles or afull-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 atrained professional before wearing a respirator.

e Minimum: When cleaning up asmall area affected by mold, you should use an N-95
respirator. This device covers the nose and mouth, will filter out 95% of the particul ates
that pass through thefilter. In situations where afull-face respirator isin use, additional
eye protection is not required.

e 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 particlesin
theair. Note that half-face APRs do not provide eye protection. In addition, the HEPA
filters do not remove vapors or gases. 'Y ou should always use respirators approved by the
National Institute for Occupational Safety and Health.

e Full: Insituationsin 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), afull-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 amask that covers the entire face or ahood 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.

o Limited: Disposable paper overalls can be used.

e 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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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

Containment Tips

Always maintain the
containment area under
negative pressure.
Exhaust fans to outdoors
and ensure that adequate
makeup air is provided.
If the contamment 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.

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.

Limited Containment

Limited containment is generally recommended for areas involving between 10 and 100 square
feet (ft?) 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
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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 areturn air
plenum. In this case, containment should be installed from the floor to the ceiling deck, and the
filtersin 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. Thiswill 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 ft* 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 adlit entry with covering flaps on the outside surface of each dlit 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

oy i AN '

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.

3

Posted to NGB FOIA Reading Room BEST AVAILABLE COPY FOIA Requested Record #J-15-0085 (MD)
May, 2018 Released by National Guard Bureau
Page 2159 of 5269



BEST AVAILABLE COPY

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
Wipe™ samples and were collected in accordance with the ASTM E 1792 protocols. Air
samples were collected using 0.8 um 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.

4
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Lead Testing Results Summary

Location ugA/irrn3 SS;?,[%G Bulk OC/OEE
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/ft*
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/ft® is a
satisfactory surface contamination level unless the facility is utilized as a childcare
facility. In such cases, HUD levels of 40 pg/ft> on floors and 250 pg/ft> 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/m°.

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

5
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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

Recommended Sufficient

Location Foot Candles Lighting 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

6

Posted to NGB FOIA Reading Room BEST AVAILABLE COPY FOIA Requested Record #J-15-0085 (MD)
May, 2018 Released by National Guard Bureau
Page 2162 of 5269



BEST AVAILABLE COPY

readings from the interior of the structure ranged from 72.5F 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, CO; levels ranged from 466 ppm to 635 ppm within the facility
compared to an outdoor CO; level of 397 ppm. Based on the outdoor levels observed
at the time of the testing, the maximum indoor concentration of CO, recommended is
1,097 ppm (397 ppm + 700 ppm). The results of the testing met the ASHRAE
guidelines.

IAQ Assessment Summary

. Temperature Rela_ti\_/e C_arb_on Carbo_n
Location °F) Humidity Dioxide Monoxide
(%) (Ppm) (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:

e 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.

7
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e 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,

8
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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.
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, llluminating Engineering Society of North America/ANSI
RP-7-2001, Industrial Lighting, llluminating 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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Appendix A

Photographs

Posted to NGB FOIA Reading Room BEST AVAILAEiL(IE CoPY FOIA Requested Record #J-15-0085 (MD)
May, 2018 Released by National Guard Bureau
Page 2166 of 5269



BEST AVAILABLE COPY

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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An industrial hygiene survey was conducted August 5, 2010, at the Readiness Center

Facility located oint Blvd,, Dundalk, MD 21222, The study was
performed by Ms

1. Lead surface, air and bulk samples were collected. Surface levels of lead
exceeded 200 ug/ ft? in the converted firing range on the ledge of cutout in wall,

Housekeeping and cleaning should be improved to maintain lead levels below 200
ug/ft. Damaged paint should be repaired and properly remediated.

2. Lighting levels met the minimum recommended guidelines in all but three areas:
1) Reom 110, 2) Kitchen, 3) Co 128 BSB Supply Room, 4) S1 Office, 5) S3
Office. Lighting should be improved in these areas. It should be noted that lights
in some areas were missing light bulbs. These should be replaced.

3. Indoor air quality parameters of temperature, relative humidity carbon monoxide
and carbon dioxide (ventilation) were evaluated during the assessment. Relative
humidity exceeded the recommended ceiling of 60% and temperature exceeded
the recommended criteria of 79 degrees I in some indoor locations. There is no
central air conditioning system in this building. Outdoor conditions were hot and
humid. Relative humidity should be maintained at 30-60%. Low relative
humidity can lead to the drying of mucous tissues and an increased susceptibility
to respiratory infection. High relative humidity can provide an environment
suitable for microbial growth and proliferation. For comfort, temperature levels
should be maintained between 73-79 degrees F.

4. 1In the garage an overhead vehicle exhaust system is present but not in operation.
The motor has been removed. We recommend that the ventilation system be
repaired and utilized if vehicle maintenance activity is performed in this facility
that would require the use of the overhead vehicle exhaust system.

a
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Bectipr_l_i._ﬁ Operation Description & Observations

The Dundalk Armory serves as an office setiing and cquipment storage facility, The
[acility consists of offices, a drill hall. garape, and storape arcas.  There are
approximately 20-25 full-time employees slationed at the facility,

The building was initially constructed in 1970s. The cxterior of the building is brick.
The inlerior walls are primarily concrete block with some arcas {inished with drywall,
The heating, ventilating, and air conditioning system (HY AC) consisted ol a tew window
unit air conditioners and a boiler with radiators. Culdeor ait ventilation occurs via open
windows, doors, cte. No forced-air ventilation system is present. The {loors were
composed of a poured concrete slab. Some areus were Oinished with vinyl loor ules or
other Nooring, The ceifings were generally composed of metal roof deck and some arcas
wore finished with a suspended drop ceiling system.

There 15 an old firing range in the building. 1t was closed in the 1970°s and has been Tully
abated. I 1s used as an oilice and pym facility.

Overall housekeeping was gpood, Arcas were clean and well kept

™o ergonomic concerns were reported. Office arcas have computer work stations, Work
stations appearcd propetly designed. Personnel had supportive chairs.

4
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Scetion 3.0 Noise Survey

Enployees were notl performing tasks that provided exeessive noise levels, as such; noisc
exposure monitoring was not conducied.
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Section 4.0 Lend Tcstmg

At the time of the assessment, ne activitics were obscrved which would penerate lead
exposure. The fcility comains a pym and office arca which was once an indoor firing
range.

Various surfaces within the facility were screened for lead using surface/wipe samples.
Surfaceswipe samples were collected In accordance with the ASTHM E 1792 protocols.
Adr samples were collected vsing 0.8 um mixed cellulose ester (MCUE) filter casseties
altached o low volume air sampling pumps.  Blank samples were submitted w the
laboratory {or quality conlrol purposes. Samples were sent 1o AMA Analvtical Scrvices,
Inc., in Lanham, Marvland, for [cad analysis using EPA Method 600/R-93:200 (M)-7420
A copy of the Jaboratory analysis report can be found in Appendix A,

Lead Testing Results Sommary

T T Air Surface | Paint Chi
Sample # | Location e ;mJ B :: i % Pl;'r__p
T panl T T Ea [T o
2. SAOffiec 086 1 ]
3 Blank T Seg -
" Supply Reom - Chipping Paint
4 o1l

. trom Ceiling I A

r s Runr_n 10— Top al B:mkah;lf = o
b __Lobby - Jop of Heateron Wall =l _

. oo E)nll Mall = Floor ] ':l_l{_} o

P g I}nlll[all ’[_}_ml Suda M ﬂchme I A1 |

T [’mll LEall - dh]L [“P__ _ o=l L

o _l_m:mu_ [up :Ji'Firc:plﬂcc _ *’llf} o

Ll _ Kl'thcrl Ilgpear : ﬂil Iﬂ _
12 Kitchen - Top o'l uckf.r I : _<.H_[}_ S
= Communications Room - Top of _ |

[3 <E10}

_____________ . Jiling Cabinet i e
ld _Supply Roam - Tap of I»:mkl.r K S L1 o
15 §10Mee 1nppu| Desk =i
L6 i Attached Garage - Table |U} <t |

T ._(_ﬂqintld__lwrmh R.mg'., —TFlaor 11 }
Converted 1iring RdllgL ledge

1:'1_ ol Cinout in Wall . st

19 Converted T ZIIJ!IL., Ilar:;_,e—l an i r”[}

.. . _Menton Wall e
20 ' Vloar Ontside Converted Fi nml_. <10 )

—e e Range e )

it 54 Ottive Topat (Jl:t:.r. [& 1|:nnet o« 31 .

o _ Dk __ T S
Criteria o S 50 200 i b
Key: Bolded results exceed listed eriteria
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Lead surface, air and bulk samples were collected. Surface levels of lead exceeded 200
ug/ft* in the converted firing range on the ledge of cutout in wall,

The National Guard Bureau currently utilizes 200 ug/ft* as a benchmark for identifying
lead-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/ft* is 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/ft* on floors
and 250 ug/ft* on windowsills should be observed. There is no child care provided at this
facility.

Air samples for lead were below the Occupatlonal Safety and Health Administration
(OSHA) Permissible Exposure Limit of 50 ug/m®. In fact, no detectable level of lead was
identified in the air samples collected.

Deteriorated paint was observed in a few locations throughout the facility. Delaminated
paint was mostly due to age along with prolonged exposure to elevated relative humidity
levels. A paint chip sample was collected from peeling paint in the supply room. This
was found to be below the HUD definition of lead-based paint (0.5%).

Housekeeping and cleaning should be improved to maintain lead levels below 200 ug/ft’,
The damaged paint in the supply room should be repaired and properly remediated.
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Scetion 3.0 Lightin

A lighting assessment was condected throughout the facility.  Mcasurements were
collected using o Cooke Cal-Light 4001 Precision Light Meter (Serial Moo KOTO003).
The Tight meter was last calibrated on November 26, 2009, Mcasurements collected were
compared (o ANSIAESNA RP-7-01 l.ighting Industrial Facilitics and RP-1-04 CHfice
Lighting.

Light Survey Assessment Summary

Faot Candios Sufficient

Location T Recommended

R - | Lighting Tighting
Room 118 15.3 _30-50 Y3
Lounge b33 ___ 30-30 Yes

_Co 1287 BSB - Orderly Room j 435 3050 Yes
Kitchen 300 50 1 N !

Lrill TTall 308 ... 3050 _J{ Yes
Co 128" BSB - ﬁ_!lpp_]:.'_R_u_um 24._1__ o 1 i A Mo
| Commuutications Room _661 1 s0-80 1 Yes
S4 Office - 876 B an-so Yes
{Convened Firing Range) - i

Offiee s 653 _ _ 3030 _Yes

_{Converted Firing Range) Gym 492 30 Yes

S Offiee R K. . S N | s Ne 1

JSioffiee 2101 - 30-50) ‘ No

| Recruiting Office .~ 30.0 3050 | Yes

Mudical Supply 1 - L, Yis

Amached Garage . . 1718 L2 Yes

Lizhting levels met the munimum recommended guidelines inoall but three areas: 1)
Room 110, 2y Kitchen, 3y Co 128 BSI Supply Room, 43 81 Office, 3) 53 Offhce.
Lighting should be improved in these arcas. 1 should be noted that lights in some arcas
were missing light bulbs, These should be replaced.

8
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Scction 6.0 Tndoor Air Quality ]

Survey measurements were made for ventilation and comfort parameters (carbon dioxide,
temperature, and relative humidity )y The air quality measurements were collected using
direct reading instrumentaion for comlon parameters using a QTRAK TAQ Meter,
Maodel 7565X (Serial 2 0839020). The TAQ Meter was last calibrated in March 2010.

The Amenican Socicty of Heating, Refrigerating, and Air Conditioning lingineers, Inc.
{ASHRALY have developed indoor air guality guidelines for mechanically ventilated
olfice buildings and commercial seiings (ASTIRAL standard 62.1-2007) ASIIRAIL
specifies temperature and relative humidity ranges for human cemfont (ASIIRATR 55-
20043, The US Army lechnical Guide 277 Army Facilities Management Information
Document on Mold Remediation, recommends maintaining a relative humidity range
hetween 3010 60% in oceupied areas,

The recommendations Tor temperature and humidity are based oo seasonal and regional
influcnees to allow comfort (o 80% of a building’s population.  The tcmperature
readings {rom the interior of the structure ranged from 709 10 834 degrees I owith
relative humidity readings ranging ltom 35.2% w 71.5%. During the survey, carbon
dioxide (00,0 levels ranged from 426 ppm o 1.364 ppm within the Tacility compared to
an outdaor CO; level of 428 ppm. Based on the auldoor levels observed at the ime nf
the testing, the maximum indoor concenitation of CO; reenmmended is 1128 ppm (428
ppm — 700 ppm). Carbon monoxide (COY ranged from 0.0 -- G2 ppm.

The Tollowing table sunmarizes the measurernents collecied.

TAQ Asscssment Summary

Temperature | Rula‘ti‘lr'l: Carbon Carbun
. Lucation (¥} t Humidily Dioxide . Monoxide
Sy (ppm) L {ppm)
Guidoors L8T  Joede 1 439§ 02
| Reom 110 ef 834 1603 465 0 00
o Lewnge o 0 T8O | Sv2 339 : oo
A e B A
Co 1287 BAB = Orderly 75.2 409 L0380
_ Reom R ] S T
Kichen ~ |95 | Tesd L 513 00"
L Dl T[T 824 639 49 | 00
Co 1287 BSB -SupplyRoom | 834 | 634 436 0.0
' Communications Room | 76.7 35.2 ; 521 3.6
54 Otfige _ s 494 J15__ 4 00
Converted ]."lrmg Range 752 511 : 500 0.0
| o Offee g L
! Converted Firing Ranpe Gym | 737 594 586 o
' 1 OMee o NEE NS 531 1,364 (r.0
83 Otfice. |08 398 eSO |02
Recruiting Office T 7m0 | sty s | G
Y
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. Temperature Rela‘ti\:e Carbon | Carbo_n
Location (oF) Humidity Dioxide | Monoxide
(Vo) (ppm) (ppm)
Medical Supply 80.1 71.5 656 0.1
Attached Garage 82.2 67.4 426 0.0
Qutdoors 86.0 59.8 417 0.0
Criteria 73.0-79.0 30-60 <1,128 <%.0

May, 2018

Key: Bolded results exceed listed criteria

Relative humidity exceeded the recommended ceiling of 60% and temperature exceeded
the recommended criteria of 79 degrees F in some locations. There is no central air
conditioning system in this building. Outdoor conditions were hot and humid. Relative
humidity should be maintained at 30-60%. Low relative humidity can lead to the drying
of mucous tissues and an increased susceptibility to respiratory infection. High relative
humidity can provide an environment suitable for microbial growth and proliferation.

Carbon dioxide levels exceeded the recommended ceiling of 1,128 ppm in one location
(S1 Office). This suggests that outdoor air ventilation is inadequate in this area. There is
no mechanical ventilation system for this facility. No outdoor air ventilation is
introduced into the building via the HVAC system.

A visual inspection was conducted throughout visually accessible portions of the facility.
The visual inspection was conducted to assess sources or pathways of factors potentially
deleterious to IAQ. The visual inspection revealed the following items that may be
potential sources of poor IAQ:

1. Water damaged ceiling tiles were observed in approximately 8-10 locations. No
current water leaks were noted. It was reported that the water stains were from

past water leaks that have been repaired.

2. There was a musty type of odor noted in Office S-4. The source of the odor could
not be determined.

3. Workers in the Medical Supply Area reported that there is often condensation
present on surfaces. The arca seems hot and humid. There is no air-conditioning
in this area.

4. No areas of fungal growth were observed.

All sources of water infiltration should be identified and repaired. Water damaged
ceiling tile should be removed and replaced.

10
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Section 7.0 Suspect Asbestos Cnntainiﬁé -Bui!c_li:__l_g Mﬂtgrials__

Suspect asbestos containing materials (ACM) include sheetrockijoint compound, plaster
wall and ceiling svstems, Noor tiles and associated mastic, and vinyl cove base. Thermal
svstem insulation which is most likely a combination of paper wrapped fiberzlass with
PVC clbows and well as pre-formed TS1 with mudded elbows was suspecied.  No
samples were collected. Tnaccessible areas were not inspected.

The following are the most notable findings regarding suspect ACM at the 1ime of this
SUTYCy.

1. 9" x 97 vinyl Hoor tile and mastic was observed in the kitchen under the sink.
This was in good condition.

2,0 12% « 127 vinyl floor tile and mastic was observed throughout the facility. "This
was in good condition.

Il
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[ECTFPA

Sectibn 8.0 Maintenance Boy . o .

Thete i 4 garape arca at this tactliny. Tt 15 used for small repait and maintenance jobs.
No maintengnee activily was in progress al the time ol this survey,

A three-drop, overhead vehicle exhaust system is present but notin operation. The motot
has been remaoved.

We recommend ibat the ventilation svstem be repaired and utilized il vehicle
maintenance activity is performed in this facility that would require the wse ol the
overhead vehicle exhaust system,

J".\

o
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Section 2.0 Limitations

This report summarizes gur evaluation of the conditions vbserved al the above referenced
location, Cur findings are based upon our observations and sampling results obtained at
Lhe Tacility at the time of our visil. The report. results, snd subsequent recommendations
reported herein are slso limited to the infermation available at the time 11 was preparcd
andl investipated. Conditions may have been in effect prior 1@ the sampling events that
have changed aver time and which cannot be predicted within the scope of this limited
investigation,  Any conditions discovered which deviate trom the data contained in this
report should be presented o us Lor our evaluation.

This report 15 intended for the exclusive use ol the client. Thig report and the lindingy
herein shall not, in whole or in part, be relied upon by any other parties, disseninated or
conveved o any other party without prior written consent of the Natonal Guard Hureau,
and Analytical Laboratory Services, Ine. The findings are relative to the dates of our sitc
vigits and should not be relied upen for substantially later dates,

12
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Photo 12: Boiler raom. chipping paint on ceiling.,
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|. Tule 29 Code of Federal Regulations (CFRY, Part 191031025, Occupational Safcry
and Health Administration, Oceupational Exposure to §cad

2. Aamerican Coaterenece of Gowvernmental [ndustrial Hypicnists {ACGIHY -
Threshald Timit Values and Biological Lxposure Indices, 2010 Ldilon

3. Industrigh Ventilation: A Manual of Recommended Practice for Design, 25
Edition

4, Amcrican Sociely of lleating, Refrigerating and Auw-Conditioning  Fngineers,
Ventilation for Acceptable Indoor Air Cuality, 62.1-2007

5. RI1-2004, Indusirial lighting, Whwninating Engineering Socicty of North
America’ANS]

6. RP-7-2001, Industrial Lighiing, Uluminating Engincering Socicty of North
America’ANS]

7. Natonal Bmassion Standard Llazardous Air Pollutants (NESIIAPY - The standards
for ashestos are contained in 40 CFR 61,1440 thraugh 61,157,

§. Linvironmemal Protection Agency (EPAY standards [40 Code ol Federal
Repuwlations (CFR) 745 227h )3

9. Derivation of Wipe Surface Screening Levels for Bnvironmental Chemicaly, the
LS Aoy Center for [ealth Promotion and Preventive Medicine (USACTIPPM)

10. The US Acmy Technical Guide 277 Army Faciliies Management Information
Bocument on Mold Remediation
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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

REPLY TO
ATTENTION OF

MCHB-TS-OFS May 2004
MEMORANDUM FOR Army National Guard Bureau (NGB) Region North Industrial Hygiene
NGB-AVS-SI-IH_ 301-IH Old Bay Lane, Havre de Grace, MD 21078

SUBJECT: Maryland Army National Guard Facilities Industrial Hygiene Baseline Surveys,
Project No. 55-ML-01ED-03 SGT. BG Louis G Smith Armory, Easton MD

1. Enclosed is a copy of subject report and one CD-ROM.

2. Please direct any additional comments or concerns to Ms

ENCL
Industrial Hygienist
Industrial Hygiene Field Services Program
Readiness thru Health
Printed on @ Recycled Paper
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U.S. Army Center for Health Promotion
and Preventive Medicine

MDARNG FACILITIES IH BASELINE SURVEY
BG LOUIS G SMITH ARMORY
EASTON, MD
55-ML-01ED-03

Approved for public release; distribution unlimited.

Readiness Thru Health
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U.S. ARMY CENTER FOR HEALTH PROMOTION AND PREVENTIVE MEDICINE

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. Thaf organization was
established at the beginning of World War i and was under the direct junisdiction of The Army
Surgeon General. it was onginally located at the Johns Hopkins School of Hygiene and Public
Heaith, with a staff of three and an annual budgef 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 fo the Nation's war effort.

Until 1995, # was nationally and internationally known as the U.S. Ammy Environmental
Hygiene Agency or AEHA. Its mission is expanding fo 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. Ammy Center for Health Promotion and Preventive
Medicine. lfs mission for the future is to provide worldwide technical support for implementing
preventive medicine, public heakh and heafh promofion/welness 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 inciude chemists, physicists,
engineers, physicians, opfometrists, audiologists, nurses, industrial hygienists, toxicologists,
enfomologists, 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 fo &ts values which
are steeped in its rich heritage:

4 Integrity is the foundation

4 Excellence is the standard

4 Customer satisfaction is the focus

4 Its people are the most valued resource

4 Continuous qualtty improvement is ifs pathway

The organization, which stands on the threshold of even greafer challenges and
responsibilities, has General Officer leadership. As if moves into the next century, new programs
are being added refated to health promotion/wellness, soldier fitness and disease surveiflance. As
ahvays, its mission focus is centered upon the Army Imperatives so that we are trained and ready fo
enhance the Army's readiness for war and operations other than war.

it is an organization fiercely proud of its history, yet equally excited abouf 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.

CHPPM FORM 433-E (MCHB-CS-IED), OCT 03 (reverse)
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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

EXECUTIVE SUMMARY
MARYLAND ARMY NATIONAL GUARD FACILITIESINDUSTRIAL HYGIENE
BASELINE SURVEYS, BG LOUISG 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 abaseline so that aworker’s
history of exposuresis 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 aleviate 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 thisarmory.

b. Lead. Inthedrill area, the walls are brick and acoustical tile. Thereisno paint in this
area. All air samples were below the laboratory analytical detection limit for lead in air of 3.0 to
15.0pg/m2 as well as the Occupational Health and Safety Administration (OSHA) standard of
50ug/me 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 200ug/ft2 for dust-lead
on frequently contacted surfaces (200 to 1100ug/ft?) (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 |aboratory 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 | ead-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

Readiness thru Health
Frintnd on ) Recyced Paper

Posted to NGB FOIA Reading Room BEST AVAILABLE COPY FOIA Requested Record #J-15-0085 (MD)
May, 2018 Released by National Guard Bureau
Page 2221 of 5269



BEST AVAILABLE COPY

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

sampling results showed elevated levels of lead. Comprehensive guidelines arein Appendix F.
Consult with the Maryland Armory Environmental Coordinator concerning waste disposal
requirements after cleanup. Apply asealant 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. Thereisapotential 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 40ug/ft2 on floors and 250p.g/ft?
for dust-lead on window sills.

ES-2
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MDARNG Facilities IH Baseline Surveys, BG Louis G Smith Armory, Easton MD
Project No. 55-ML-01ED-03
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DEPARTMENT OF THE ARMY
US ARMY CENTER FOR HEALTH PROMOTION AND PREVENTIVE MEDICINE
5158 BLACKHAWK ROAD
¥ ccriv o ABERDEEN PROVING GROUND MD 21010-5403
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 ||l - 'ndustrial
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 R (410) 974-7400 Cell (443) 277-4923 and Mr. ||l

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 Sergean{j NN E"Vironmental 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).

Readiness thru Health
Frintnd on ) Recyced Paper
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(2) Asbestos. Staff SergeantjjiilJlj 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|jjjjljhas 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. Thereisa 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 || lENNEINN: EnVironmental
Compliance Assessment Coordinator for the MD NGB, stated that there are no records of alead
abatement for the indoor firing range during its conversion. The IFR has been converted into a
storage area. Thereisanew 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 ayear 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

2
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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- t0 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 sampleswere below the laboratory analytical detection limit for lead in air
of 3.0 to 15.0pg/m?3 as well as the Occupational Health and Safety Administration (OSHA)
standard of 50ug/m?3 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 200ug/ft? for
dust-lead on frequently contacted surfaces (200 to 1100ug/ft?). 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 |ead-based paint standard of
0.7ug/ft2 but above detection limits and is referred to as |ead-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. Inthedrill area, the walls are brick and acoustical tile. Thereisno paint in this
area. All air samples were below the laboratory analytical detection limit for lead in air of
3.0 to 15.0pg/m3 as well as the Occupational Health and Safety Administration (OSHA) standard
of 50pg/me 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 200ug/ft2 for
dust-lead on frequently contacted surfaces. The results were 200 to 1100ug/ft? (photos 1593,
1594, and 1595). Paint sampling was conducted for deteriorated paint. One sample was from

3
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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 tile stops and the cmu starts- middle

(photo 1596). The result was 0.017 %. This is below the lead-based paint standard of 0.5 % but
above detection limits and is referred to as lead-contaminated paint. All the floor dust-lead
sample results exceeded the EPA lead exposure levels of 40pg/fi? for children for dust-lead on
floors. There are significant levels of lead in the converted IFR storage room. Children may be
exposed to significant levels of lead from dust-lead, deteriorated lead-based paint, and lead
contaminated paint in 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. Recleaning and sealing former firing
range area may further prevent exposures for children under six and for the general workforce.

8. RECOMMENDATIONS. Enclosure.

9. ADDITIONAL ASSISTANCE. For additional assistance, or questions concerning this

report, please contact the undersigned at DSN 584-3118, commercial 410-436-3118, or by
e-mail-apg.mnedd.anny.nﬁl.

INDUSTRIAL HYGIENIST

USACHPPM LEAD AND ASBESTOS TEAM LEADER
Industrial Hygiene Field Services Program

EPA AHERA Asbestos Inspector and Management Planner/
Certification Number MD-070340

EPA Lead Inspector and Lead Risk Assessor/
Certification Number 04-7913
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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 isan expression of the risk associated with the hazard and combines the
hazard severity and accident probability into asingle numeral. RACs enable oneto prioritize
hazards. They range in magnitude from 1 to 5, with 1 being the highest priority. The RAC for
thisarmory for Lead Exposureis classified as 5.

a. Clean dl areasin and adjacent to the storage room (converted IFR) where sampling
results showed elevated levels of lead. Comprehensive guidelines arein Appendix F. Consult
with the Maryland Armory Environmental Coordinator concerning waste disposal requirements
after cleanup. Apply asealant 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
genera workforce.

b. Repair and stabilize deteriorated paint.

c. A potential occupational exposure to lead has been identified for workersinvolved 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. Thereisapotential 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 thisfacility, clean surfacesto the EPA dust-lead standards for young
children of 40ug/ft2 on floors and 250ug/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. Inarmoriesthat do not contain childcare facilities, the NGB Region North Industrial
Hygiene Office recommends cleaning the areas in which sample results are greater than
200 pg/ft>. This guidanceis based on professional judgment, risk assessments,
adaptation of OSHA guidance, and feasibility of cleaning to acertain level.

a. EPA standards (40 CFR 745.227(e)(8)(viii))are not directly applicable because
they are developed for floors (40 pg/ft?), windowsills (250 pg/ft2) and window troughs
(400 pg/ft?) in residential and childcare facilities. Most of the wipe samplesin 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 alevel of 200 pg/ft? 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. Inareport titled Derivation of Wipe Surface Screening Levelsfor
Environmental Chemicals, USACHPPM has determined that 200 pg/ft® 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 asignificant 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 devel oping 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/m® 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 B
SITE MAPS
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APPENDIX C
PHOTOGRAPHS
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Fhoto Xumber

Phaoto Location

15493 Floor of tormer IFR
1594 Floor of former IFR
1595 Flaor where balfle used to be — now weighl area
1596 Wall wehere acoustical stops and cmu starts
. 1597
' Kitchen counter
1598 Walliceiling in kitchen
[
I 1599 Flaar in lobby between bathrooms
‘ 1600 Desk in Raom 105 near window
| -
1601 Wall in Room 103 Recruiter Office
1602 Room 107 Library/ peeling paint
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APPENDIX D

SAMPLING SHEETSAND LAB ANALY SES

Posted to NGB FOIA Reading Room BEST AVAILABLE COPY FOIA Requested Record #J-15-0085 (MD)
May, 2018 Released by National Guard Bureau
Page 2241 of 5269



BEST A.E COPY

Indoor Fange Info

Conc.
Wipa Sample ¥ Ay City Inaclive | NA | Cleansed? Localicn of Samples [ paft® )
Tes Linknowr

EAWQI JEastan |Easton |On Moo on Former IFE near door 200
EAWD2 [Easten [Easton [Cn floor abaut midway of farmer IFR 1 10}
EA W05 |Easicn [easton {In fleor where batfle used to be (now weight area) 50
EAWE [Easten [Easia [n caunter in kitchen near sink <10
EAWS |Easten [Easton On floor in lobby between bathrooms <119
EAWH |Easton [Easio OIn desk in Room 115 near window <110
EAWD7 [Easton |Easton O wall in Room 103 recruiter's effice near window <114
EAWOR IEastm IEasmn |9 floar in Reom (07 (libmcy} pecling paint above <110
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F ANALYSIS

AMA A@tical Services, Inc.
CERTIFICAT

A Specialized Environmental Laboratory

NY ELAP
AlHN

Client: National Guard Bureau Job Name: Not Provided Chain Of Custody: 117281
Address: 301-IH Old Bay Lane, Attn: NGB-AVN-SI, Job Location: Not Provided Date Analyzed: 09/09/2003
State Military Reservation
Havre de Grace, Maryland 21078 Job Number: Not Provided Person Submitting:
P.O. Number: Not Provided Report Date: 09-Sep-03

Attention: _ Page 1 of 1

Summary of Atomic Absorption Analysis for Lead

AMA Sample ' “Client Sample Analysis Type ‘ Sample Type ' Air Volume Area \’Viped B Reportlng )

“Final Result Comments

Number Number (19} (1t Limit

0366797 EA WOl Flame Wipe xR 0.108 11152 ug/fi 200 ug/ft?
0366798 EA Blank 01 Flame Wipe Blank b N/A 1200 ug < 12 ug
0366799 EA W02 Flame Wipe s 0.108 111.52 ug/ft 1100  ug/f?
0366800 EA W03 Flame Wipe g 0.108 11152 ug/ft? 250 ug/ft?
0366801 EA W04 Flame Wipe s 0.108 111.52  ug/ft? < 110 ug/fz
0366802 EA W05 Flame Wipe ke 0.108 111.52 ug/ft? < 110 ug/ft?
0366803 EA Blank 02 Flame Wipe Blank g N/A 12.00 ug < 12 ug
0366804 EA W06 Flame Wipe A 0.108 111.52  ug/fiz < 110 ug/f
0366805 EA W07 Flame Wipe e 0.108 111.52 ug/ft? < 110 ug/ftt
0366806 EA W08 Flame Wipe b 0.108 111.52 ug/ft? < 110 ug/fi*
0366807 EA Bulk 01 Flame Paint Chip rEx N/A 0.01 %Pb 0017 %Pb
0366808 EA Bulk 02 Flame Paint Chip g N/A 0.01 %Pb < 0009 %Pb

Analysis Method for Flame: Air, Wipes, Paints, and Soil/Solids: EPA 600/R-93/200(M)-7420; Water: SM-3111B
Analysis Method For Furnace: Air, Wipes, Paints, and Soil/Solids : EPA 600/R-93/200(M)-7421; Water: SM-3113B
N/A = Not Applicable mg/Kg = parts per million (ppm) by weight mg/L = parts per million (ppm)

%Pb = percent lead by weight ug = micrograms ug/L = parts per billion (ppb)

Note: All results have two significant digits. Any additional digits shown should not be
considered when interpreting the result.

Technical Manager: G Edward Camey

Analyst:

This report applies only to the sample, or samples, investigated and is not necessarily indicative of the quality or condition of apparently identical or similar products. As a mutual protection to clients, the public and these Laboratories,
this report is submitted and accepted for the exclusive use of the client to whom it is addressed and upon the condition that it is not to be used, in whole or in part, in any advertising or publicity matter without prior written authorization
from us. Sample types, locations and collection protocols are based upon the information provided by the persons submitting them and, unless collected by personnel of these Laboratories, we expressly disclaim any knowledge and
liability for the accuracy and completeness of this information. Residual sample material will be discarded in accordance with the appropriate regulatory guidelines, unless otherwise requested by the client. NVLAP Accreditation
applies only to polarized light microscopy of bulk samples and transmission electron microscopy of A ical Services, Inc.

J I All rights reserved. AMA Analytical
Posted to NGB FOIA Reading Room  , ) ATHA (#8863), NVLAP (# 13%?5%@%5%1? (#10920) Accredited Laboratory©"A Requested Hocord . 15.0085 (MD)
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| Services, Inc.

é A Specialized Environmental Laboratory

Client: National Guard Bureau Job Name:
Address: 301-IH Old Bay Lane, Attn: NGB-AVN-SI, Job Location:
State Military Reservation
Havre de Grace, Maryland 21078 Job Number:
P.0. Number:

AMA Sample T -éiieni Sample Aniysis Type i .Sample Ty;e o

Number Number

0366797 EA W01 Flame Wipe
0366798 EA Blank Ol Flame Wipe Blank
0366799 EA W02 Flame Wipe
0366800 EA W03 Flame Wipe
0366801 EA W04 Flame Wipe
0366802 EA W05 Flame Wipe
0366803 EA Blank 02 Flame Wipe Blank
0366804 EA W06 Flame Wipe
0366805 EA W07 Flame Wipe
0366806 EA W08 Flame Wipe
0366807 EA Bulk 0] Flame Paint Chip
0366808 EA Bulk 02 Flame Paint Chip

BEST

Not Provided
Not Provided

Not Provided
Not Provided

E COPY

CERTIFICATE OF ANALYSIS

NY ELAP
AlHN

Summary of Atomic Absorption Analysis for Lead

~ Air Volume

@

L L

LA L L

s

il 1]

r20e

"aue

i

L L L

LA L]

Ll Ll

LAl L)

e

Chain Of Custody: 117281
Date Analyzed: 09/09/2003
Person Submitting: _
Report Date: 09-S¢p-03
Page 1 of |
AreaWiped  Reporting  FinalResult Comments
() Limit
0.108 111.52  ug/ft? 200 ugft
N/A 1200 ug < 12 ug
0.108 111.52  ug/fi? 1100 ug/ft*
0.108 111,52  ug/f? 250 ug/f
0.108 111.52  ug/f? < 110 ug/fi
0.108 111.52 ug/fe* < 1i0 ug/f
N/A 12.00 ug < 12 ug
0.108 111.52 ug/ft? < 110 ug/f?
0.108 111,52 ug/ft < 10 ugm
0.108 111.52  ug/f? < ue ugw
N/A 0.01 %Pb 0017 %Pb K e
N/A 0.01 %Pb < 0.009 o

Analysis Method for Flame: Air, Wipes, Paints, and Soil/Solids: EPA 600/R-93/200(M)-7420; Water: SM-31118
Analysis Method For Fumace: Air, Wipes, Paints, and Scil/Solids : EPA 600/R-83/200(M)-7421; Water: SM-3113B

N/A = Not Applicable mg/Kg = parts per million (ppm) by weight

%Pb = percent lead by weight ug = micrograms
Note: All results have two significant digits. Any additional digits shown shouid not be

considered when interpreting the result.

ug/L = parts per billion (ppb)

Analyst:

mg/L = parts per million (ppm)

Ll

i Willoughb!

Technical Manager: G Edward Camey

This report applies valy to the sumple, or samples, investigated and is not necessarily indicative of the quality or condition of apparently identical or similar products. As a mutual protection to clients, the public and these Laboratories,
this report is submitted and accepted for the exclusive use of the client to whom it is addressed and upon the condition that it is not to be used, in whole or in part, in any advertising or publicity matter without prior written authorization
from us. Sample types, locati and collection protocols are based vpon the information provided by the persons submitting them and, unless collected by personnel of these Laboratories, we expressly disclaim any knowledge and
liability for the accuracy and completeness of this information. Residual sample material will be discarded In accordance with the appropriate regulatory guidelines, uniess otherwise requested by the client. NVLAP Accreditation
applies only to polarized light microscopy of bulk samples and transmission electron microscopy of AHERA air samples.

An ATHA (#8863), NYLAP (# 101143), & New York ELAP (#10920) Accredited Laboratory
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APPENDIX E
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APPENDIX E

REGULATIONS AND STANDARDS

1. Title 29, Code of Federal Regulations (CFR), Part 1910, Occupationa 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, Industria Hygiene Program, 30 October 2000.
http://www.usapa.army.mil/pdffiles/p40 503.pdf.

6. Threshold Limit Values (TLVs) and Biological Exposure Indices (BEISs), 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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% Step-by-Step Summary %

Cleaning: How To Do It

1.  Include step-by-step procedures for precleaning, cleaning during the job, and daily and final cleanings in
project design or specifications.

2. Assign responsibilities to specific workers for cleaning and for maintaining cleaning equipment.
3. Have sufficient cleaning equipment and supplies before beginning work.

4. If contamination is extensive, conduct precleaning of the dwelling unit. Move or cover all furniture
and other objects.

5. Conduct ongoing cleaning during the job, including regular removal of large and small debris and dust.
Decontamination of all tools, equipment, and worker protection gear is required before it leaves contain-
ment areas. Electrical equipment should be wiped and high-efficiency particulate air (HEPA) vacuumed,
not wetted down, to minimize electrocution hazards.

6. Schedule sufficient time (usually 30 minutes to an hour) for a complete daily cleaning, starting at the same
time near the end of each workday after lead hazard control activity has ceased.

1. For final cleaning, wait at least 1 hour after active lead hazard control activity has ceased to let dust
particles settle.

8. Use a vacuum cleaner equipped with a HEPA exhaust filter. HEPA vacuum all surfaces in the room
(ceilings, walls, trim, and floors). Start with the ceiling and work down, moving toward the entry door.
Completely clean each room before moving on.

9. Wash all surfaces with a lead-specific detergent, high-phosphate detergent, or other suitable cleaning
agent to dislodge any ground-in contamination, then rinse. Change the cleaning solution after every
room is cleaned.

10. Repeat step 8. To meet clearance standards consistently, a HEPA vacuum, wet wash, and HEPA vacuum
cycle is recommended. For interim control projects involving dust removal only, the final HEPA vacuum-
ing step is usually not needed (see Chapter 11). Other cleaning methods are acceptable, as long as clear-
ance criteria are met and workers are not overexposed.

11. After final cleaning, perform a visual examination to ensure that all surfaces requiring lead hazard control
have been addressed and all visible dust and debris have been removed. Record findings and correct any
incomplete work. This visual examination should be performed by the owner or an owner's representative
who is independent of the lead hazard control contractor.

12. If other construction work will disturb the lead-based paint surfaces, it should be completed at this point.
If those surfaces are disturbed, repeat the final cleaning step after the other construction work has been
completed.

13. Paint or otherwise seal treated surfaces and interior floors.
14. Conduct a clearance examination (see Chapter 15).

15. If clearance is not achieved, repeat the final cleaning.

14-3
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&y Step-by-Step Summary (continued) %

16. Continue clearance testing and repeated cleaning until the dwelling achieves compliance with all clear-
ance standards. As an incentive to conduct ongoing cleaning and a thorough final cleaning, the cost of repeated
cleaning after failing to achieve clearance should be borne by the contractor as a matter of the job specifica-
tion, not the owner.

17. Do not allow residents to enter the work area until cleaning is completed and clearance is established.
18. Cleaning equipment list:

HEPA vacuums.

Detergent.

Wiaterproof gloves.

Rags.

Sponges.

Mops.

Buckets.

HEPA vacuum attachments (crevice tools, beater bar for cleaning rugs).
6-mil plastic bags.

Debris containers.

Waste water containers.

Shovels.

Rakes.

Water-misting sprayers.

¢ ¢ 4 ¢ ¢ 4 4 4 4+ 4 4 4+ o+ 4+ ¢

6-mil polyethylene sheeting (or equivalent).
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Chapter 14: Cleaning
| il | ntrod uction procedures. A visibly clean surface may contain
high and unacceptable levels of dust particles
This chapter describes cleaning procedures to and require special cleaning procedures.
be employed following abatement and interim
control work. Dust removal as an interim con- C. Difficulties in Cleaning
trol measure is covered in Chapter 11.
While cleaning is an integral and essential com-
Al lead hazard control activities can produce ponent of any lead hazard control activity, it is
dangerous quantities of leaded dust. Unless this also the most likely part of the activity to fail.
dust is properly removed, a dwelling unit will
be more hazardous after the work is completed Several common reasons for this failure include
than it was originally. Once deposited, leaded low clearance standards, worker inexperience,
dust is difficult to clean effectively. Whenever high dust-producing methods, and deadlines.
possible, ongoing and daily cleaning of leaded
dust during lead hazard control projects is rec- 1. Low Clearance Standards
ommended. Ongoing and daily cleaning is also Because very small particles of leaded dust are
necessary to minimize worker exposures. easily absorbed by the body when ingested or
) " ’ inhaled, a small amount can create a health haz-
Cieaning is the process of removing visible de- ard for young children. Therefore, "clearance
bEjs Sl cit pi tales too.small.£o.ba seen y standards” are extremely low for acceptable lev-
the nak(?d ey Re_moval‘of Ifaad-based pant els of leaded dust particles on surfaces after haz-
hagardsina.dwelling lfmt WHEROK ITiake she ard control activities, and careful cleaning pro-
unit safe unless excessive levels of leaded dust cedures are required. Although it is not possible
are also removed. This s true regardless of to remove all leaded dust from a dwelling, it is
whether the dust was present before or gener- possible to reduce it to a safe level.
ated by the lead hazard control process itself.
Improper cleaning can increase the cost of a Clearance standards are described more fully in
project considerably because additional clean- Chapter 15. The permissible amount of leaded
ing and clearance sampling will be necessary. dust remaining on each of the following surfaces
However, cleaning and clearance can be following lead hazard work is as follows:
achieved routinely if care and diligence
are exercised. 4 100 pg/ft? on floors.
A. Perfoirianics Stahdard 4 500 pg/ft? on interior window sills (stools).
Aithough the cleaning methods described in 4 800 pg/ft? on window troughs (the area
this chapter are feasible and have been shown where the sash sits when closed).
to be effective in meeting clearance standards, 4 800 ug/fiZ on exterior concrete.
other methods may also be used if they are
safe and effective. This performance-oriented These levels are based on wipe sampling.
approach should stimulate innovation, reduce Clearance testing determines whether the pre-
cost, and ensure safe conditions for both resi- mises or area are clean enough to be reoccu-
dents and workers. pied after the completion of a lead paint haz-
ard control project. A cleaned area may not
B. Small Dust Particles be reoccupied until compliance with clearance
Dust particles that are invisible to the naked stand?rds bas F)een est:?blished. To prev?rft'de-
eye remain on surfaces after ordinary cleaning lays, final testing and final cleaning activities
should be coordinated.
14-5
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2. Worker Inexperience

To understand the level of cleanliness required
to meet the established clearance standards for
hazard control cleanup, new hazard control per-
sonnel often require a significant reorientation
to cleaning. Many construction workers are
used to cleaning up only dust that they can

see, not the invisible dust particles that are also
important to remove.

3. High Dust-Producing Methods
and/or Inadequate Containment

High dust-generating methods, inadequate con-
tainment during hazard control work, and poor
work practices can all make achievement of
clearance particularly difficult. Work practices
necessary to prevent spreading of dust through-
out a dwelling (e.g., by tracking dust out of
work areas) are essential but sometimes tedious.
Essential work practices are sometimes mis-
takenly considered to be "flexible guidelines”
rather than necessary standards that are de-
signed to ensure that the job is completed, not
only safely, but also on time and within budget.

4. Deadlines

Daily and final cleanings have sometimes
been compromised due to project deadlines,
since cleaning comes at the end of the job.
Hurried efforts often result in clearance fail-
ure. Delayed and over-budget hazard control
projects are often the result of repeated, un-
planned recleanings that are necessitated by
inadequate containment and sloppy work
practices.

Il. Coordination of
Cleaning Activities

A. Checklist

The owner or contractor may use the following
cleaning checklist before any lead hazard con-
trol activity:

¥ s the critical importance of cleaning in
a hazard control project understood?

/ Have all workers been trained and certified
for hazard control work?

Chapter 14: Cleaning

9
%

v/ Have the precleaning, daily, and final
cleanings been scheduled properly and
coordinated with the other participants
in the hazard control process?

v’ Have cleaning equipment and materials
been obtained?

v' Do the workers know how to operate and
maintain special cleaning equipment, and
do they have directions for the proper use
of all cleaning materials?

v/ Have all workers carefully studied the
step-by-step procedures for precleaning
(if needed), in-progress cleaning, and
daily and final cleanings?

v’ Are all workers properly protected during
the cleaning processes (see Chapter9)?

v’ Have provisions been made to properly
contain and store potentially hazardous
debris (see Chapter 10)?

v/ Have dust-clearance testing and related
visual inspections been arranged (see
Chapter 15)?

v/ Are the clearance criteria to be met fully
understood?

v/ Have all appropriate surfaces been properly
painted or otherwise sealed?

v’ Have appropriate records been maintained
that document participants’ roles in the
hazard control project?

B. Equipment Needed for
Cleaning

The following equipment is needed to con-
duct cleaning: high-efficiency particulate air
(HEPA) vacuums and attachments (crevice
tools, beater bar for cleaning rugs), detergent,
waterproof gloves, rags, sponges, mops, buckets,
6-mil plastic bags, debris containers, waste wa-
ter containers, shovels, rakes, water-misting
sprayers, and 6-mil polyethylene plastic sheet-
ing (or equivalent).
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C. Waste Disposal

Regulations governing hazardous and nonhaz-
ardous waste storage, transportation, and dis-
posal affect both the daily and final cleaning
procedures. The hazard control contractor and
the disposal contractor should work together to
establish formal written procedures, specifying
selected containers, storage areas, and debris
pickups, to ensure that all relevant regulations
are met.

Ill. Cleaning Methods and
Procedures

Many of the special cleaning methods and
procedures detailed in this chapter are not
standard operating procedure for general home
improvement contractors. Therefore, project
designers, responsible agencies, or owners must
ensure that contractors follow the methods and
procedures recommended herein or specially
designed alternative procedures, even though
some may appear to be redundant and unneces-
sary. These methods have been shown to be
feasible and effective in many situations and
skipping steps in the cleaning procedures can
be counterproductive.

A. Containment

Because of the difficulty involved in the re-
moval of fine dust, dust generated by hazard
control work should be contained to the
extent possible to the inside of work areas.
Inadequately constructed or maintained con-
tainment or poor work practices will result in
additional cleaning efforts, due to dust that
has leaked out or been tracked out of the work
area (see Chapter 8).

B. Basic Cleaning Methods:
Wet Wash and Vacuum
Cleaning Techniques

Because leaded dust adheres tenaciously, espe-
cially to such rough or porous materials as
weathered or worn wood surfaces and masonry
surfaces (particularly concrete), workers should
be trained in cleaning methods. As a motivator,

Chapter 14: Cleaning

BEST AVAILABLE COPY

some contractors have awarded bonuses to
workers who pass clearance the first time.

Two basic cleaning methods have proven effec-
tive, when used concurrently, in lead-based
paint hazard control projects: a special vacuum
cleaner equipped with a HEPA exhaust filter,
followed by wet washing with special cleaning
agents and rinsing, followed by a final pass with
the HEPA vacuum.

Although HEPA filtered vacuums and triso-
dium phosphate (TSP) cleaners have been
considered the standard cleaning tools for lead
hazard control projects, new research, discussed
under the "Alternatives Methods” section in
this chapter, suggests that other tools and prod-
ucts may also be effective in efficiently cleaning
dust while providing adequate worker protec-
tion from airborne exposure risks. Some of these
innovations may even be superior.

1. HEPA Vacuuming

HEPA vacuums differ from conventional vacu-
ums in that they contain high-efficiency filters
that are capable of trapping extremely small,
micron-sized particles. These filters can remove
particles of 0.3 microns or greater from air at
99.97 percent efficiency or greater. (A micron
is 1 millionth of a meter, or about 0.00004
inches.) Some vacuums are equipped with an
ultra-low penetration air (ULPA) filter that is
capable of filtering out particles of 0.13 microns
or greater at 99.9995 percent efficiency. How-
ever, these ULPA filters are slightly more ex-
pensive, and may be less available than HEPA
filters.

Vacuuming with conventional vacuum ma-
chines is unlikely to be effective, because much
of the fine dust will be exhausted back into

the environment where it can settle on surfaces.
A recent Canadian study revealed that fine-
dust air levels were exceedingly high when a
standard portable vacuum with a new bag was
used, although partially filled bags were found
to be more efficient (CMHC, 1992). Consider-
ations for the proper use of a HEPA vacuum
are listed below.
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Operating Instructions cleaned as specified in the manufacturer’s
instructions. Failure to do so may cause a re-
There are a numerous manufacturers of HEPA o . e
duction in suction power (thus reducing the
vacuums. Although all HEPA vacuums operate ST 8 :
e vacuum’s efficiency and effectiveness). Failure
on the same general principle, they may vary :
2 2 P to change prefilters may damage the vacuum
considerably with respect to specific procedures, 0 T
: motor and will also shorten the service life of
such as how to change the filters. To ensure the ; el ]
= : the HEPA fiiter, which is far more expensive
proper use of equipment, the manufacturer's y
S : than the prefilters.
operating instructions should be carefully fol-
Io.wed and if possible, t'ralnlng sess:o'ns arranged HEPA Vacuuming Brocadiiros
with the manufacturer's representative.
Surfaces frequently vacuumed include ceilings,
Aithough HEPA vacuums have the same "suc- walls, floors, windows, interior and exterior sills,
tion” capacity as ordinary vacuums that are doors, heating, ventilation, and air conditioning
comparably sized, their filters are more efficient. (HVAC) equipment (heating diffusers, radia-
Improper cleaning or changing of HEPA filters tors, pipes, vents), fixtures of any kind (light,
may reduce the vacuumss suction capability. bathroom, kitchen), built-in cabinets, and
appliances.
Special Attachments
To aid in dislodging and collecting deep dust
Because the HEPA vacuum will be used to ging i
and lead from carpets, the HEPA vacuum must
vacuum surfaces other than floors, operators ] i .
5 be equipped with a beater bar (agitator head)
should buy attachments and appropriate tool i ) .
" ! that is fixed to the cleaning head. This bar
kits for use on different surfaces—such as
. . ) should be used on all passes on the carpet face
brushes of various sizes, crevice tools, and f i
during dry vacuuming (see Chapter 11 for
angular tools. i . ;
details on carpet and furniture cleaning).
Selectmg Appropnate S'Ze(s) All rooms and surfaces should be included in
HEPA vacuums are available in numerous sizes, the HEPA vacuum process, except for those
ranging from a small lunchbucket-sized unit that (1) were found not to have lead-paint
to track-mounted systems. Two criteria for size hazards and were properly separated from work
selection are the size of the job and the type areas before the process began (see Chapter 8),
of electrical power available. Manufacturer or (2) were never entered during the process.
recommendations should be followed. Porches, sidewalks, driveways, and other exte-
rior surfaces should be vacuumed if exterior haz-
Wet-Dry HEPA Vacuums ard control work was conducted, or if debris was
stored or dropped outside. Vacuuming should
Some hazard control contractors have found Neiil o
: egin on the ceilings and end on the floors, se-
the wet-dry HEPA vacuums to be particularly : :
£ , quenced to avoid passing through rooms already
effective in meeting clearance standards. These . &y
: : 2 cleaned, with the dwellings entryway cleaned
vacuums are equipped with a special shut-off last
float switch to protect the electrical motor '
from water contact. Emptying the HEPA Vacuum
Prefilters Used filters and vacuumed debris are potentially
’ : " ) hazardous waste and should be treated accord-
HEPA filters are usually used in conjunction v
;i g : k ingly (see Chapter10). Therefore, operators
with a prefilter or series of prefilters that trap : :
. i should use extreme caution when opening the
the bulk of the dust in the exhaust airstream, : :
) : ' HEPA vacuum for filter replacement or debris
particularly the larger particles. The HEPA fil- ! ,
- & R Sl - removal to avoid accidental release of accumu-
t:r tr':ps i od the ren:‘altr;‘lng Sr:; an) ';:s lated dust into the environment. This may oc-
f'|: e {)z:)sse f rtO|:|g d e:re II er; ) cur, for example, if the vacuum’s seal has been
s b | e S broken and the vacuum’s bag is disturbed.
14-8
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Figure 14.1a Vacuum With a HEPA Filter.

T

1. HEPA filter

)
2. Main filter . Parts of a HEPA-vacuum

Most HEPA-vacuums have three
filters: HEPA filter, main filter, and pre-
filter. Debris gets sucked in through
the hose into the vacuum bag. The air
and dust get filtered through the pre-
filter, the main filter, and the HEPA
filter. The HEPA filter captures the lead
dust before the air is released into the

work area again.

3. Prefilter

Pressure
gauge

Hose

Vacuum bag

Operators should also wear a full set of protec- -

tive clothing and equipment, including appro- e
priate respirators, when performing this mainte- ¢ 3 §.
nance function, which should be done in the e m\ 2

containment area or offsite.

2. Wet Detergent Wash

Several types of detergents have been used

to remove leaded dust. Those with a high-
phosphate content (containing at least 5
percent trisodium phosphate, also known as
TSP) have been found to be effective when
used as part of the final cleaning process
(Milar, 1982). TSP detergents are thought to
work by coating the surface of dusts with phos-
phate or polyphosphate groups which reduces
electrostatic interactions with other surfaces
and thereby permits easier removal. Because
of environmental concerns some States have
restricted the use of TSP, and some manufac-
turers have eliminated phosphates from their
household detergents. However, high-TSP
detergents can usually be found in hardware
stores and may be permitted for limited use,
such as lead hazard control.

Pressure
gauge

Other non-TSP cleaning agents developed
specifically for removing leaded dust have
also been found to be effective (possibly more Figure 14.1b Pressure Gauge Indicator Shows
effective than TSP) in limited trials by several When Filters Require Changing.
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Figure 14.2 HEPA Vacuum Sizes and Tools.

investigators (Grawe, 1993; Wilson, 1993) and
may also be safer, since TSP is a skin and eye
irritant. See section VI for more information
on non- TSP detergents. Proper procedures for
using high-phosphate detergents also apply to
most other types of detergents and include the
following steps:

Manufacturer’s Dilution Instructions

Users of cleaning agents for leaded dust re-
moval should follow manufacturer’s instruc-
tions for the proper use of a product, especially
the recommended dilution ratio. Even diluted,
trisodium phosphate is a skin irritant and users
should wear waterproof gloves. Eye protection
should also be worn, and portable eyewash
facilities should be located in or very near the
work area. Consult manufacturer's directions
for the use of other detergents.

Appropriate Cleaning Equipment

Because a detergent may be used to clean leaded
dust from a variety of surfaces, several types of
application equipment are needed, including
cleaning solution spray bottles, wringer buckets,
mops, variously sized hand sponges, brushes,

and rags. Using the proper equipment on each
surface is essential to the quality of the wet-
wash process.

Proper Wet-Cleaning Procedures

At the conclusion of the active lead hazard con-
trol process and the initial HEPA vacuuming,
all vacuumed surfaces should be thoroughly and
completely washed with a high-phosphate solu-
tion or other lead-specific cleaning agent (or
equivalent) and rinsed. Select a detergent that
does not damage existing surface finishes (TSP
may damage some finishes). Work should pro-
ceed from ceilings to floors and sequenced to
avoid passing through rooms already cleaned.

Changing Cleaning Mixture

Many manufacturers of cleaners will indicate
the surface area that their cleaning mixture will
cover. To avoid recontaminating an area by
cleaning it with dirty water, users should follow
manufacturer-specified surface-area limits.
However, regardless of manufacturers’ recom-
mendations, the cleaning mixture should be
changed after its use for each room. As a rule
of thumb, 5 gallons should be used to clean no
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Figure 14.3 Goggles, Face Shields, Gloves, and Eye Wash Facilities Should Be Available
When Used With Chemicals Such as TSP.

{EMERGENCY EYE |
WASH STATION

s (&

Latex Neoprene Nitrile

more than 1,000 square feet. Used cleaning 3. The HEPA/Wet Wash/HEPA Cycle
mixture is potentially hazardous waste (see

Chapter 10); consult with your local water Typical Procedures

and sewage utility for directions on its proper The usual cleaning cycle that follows lead
disposal. \Wash water should never be poured hazard control activities is called the HEPA
onto the ground. The wash water is usually vacuum/wet wash/HEPA cycle and is applied
filtered and then poured down a toilet (if the to an entire affected area as follows:

local water authority approves).
4 First, the area is HEPA vacuumed.
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Figure 14.4a The HEPA Vacuum, Wet Wash, HEPA Vacuum
Cycle Helps in Meeting Clearance Standards.

HEPA vacuum all surfaces

Start at the end farthest from the
main entrance/exit. As you vacuum,
move towards the main exit and
finish there.

Begin at the top of each room and
work down. For example, start with
the top shelves, the top of the wood-

work, and so on, and work down to
the floor. Do every inch of the win-
dows, especially the window troughs.

Courtesy: Alice Hamilton Occupational Health Center
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4 Next, the area is washed down. Single-Pass Wet Wash/HEPA Vacuum
4 Avter drying, the area is again HEPA Some lead hazard control contractors have

] found HEPA spray cleaner vacuums to be a
cost-effective alternative to the three-pass sys-
The rationale for this three-pass system is as tem. Similar to home carpet-cleaning machines,
follows: these vacuums simultaneously deliver a solution
to the surface and recover the dirty solution.
4 The first HEPA vacuum removes as much Theoretically, this process combines two of the
dust and remaining debris as possible. steps in the HEPA vacuum/wet wash/HEPA
& The wet wash further disiodges dust o cycle into one step. While anecdotal evidence
st indicates that the spray cleaner wet wash/HEPA
) is effective for some uses, limitations have been
4 The final HEPA cycle removes any remain- noted in its use for ceilings, vertical surfaces,
ing particles dislodged but not removed by and hard to reach areas. This device may be
the wet wash. used as long as clearance standards are met.
Figure 14.4b (continued)
Use special attachments
Use the rubber cone where the floor
meets the baseboard and along all
the cracks in the floor boards. Use
the brush tool for walls and woodwork.
Use the wheeled floor nozzle for bare
Rubber Cone Dust Brush
floors and the carpet beater for rugs. ub '
Move slowly
Vacuum slowly so the HEPA vacuum
can pick up all the lead dust.
Wheeled Floor Nozzle
14-13
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Figure 14.4c (continued)

Wash all surfaces with suitable
detergents

Wash all surfaces in the work area
with suitable detergents, including
areas that had been covered with
plastic. Some wallpaper should only
be HEPA vacuumed, since it may
be damaged by the detergent.

Wet Mop Floor Don’t Dry Sweep
14-14
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Figure 14.4c (continued)

Use the 3-Bucket System.

To wash: Use string mops and mop
buckets with wringers. (Some experts
say NEVER use a sponge mop on the
floor. Sponge mops may only push the
lead around on the floor, not remove it.)

Dip the string mophead in the detergent
wash in bucket #1. Mop the floor.

Squeeze out the mophead in empty
bucket #2. Return to bucket #1 for more
detergent solution and continue mopping.
Repeat.

Use the third bucket for rinsing the floor.
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Figure 14.4d (continued)

HEPA vacuum all surfaces a final time
HEPA vacuum all surfaces in the work
area, including areas that had been cov-
ered with plastic.

Starting at the far end, work towards the
decontamination area. Begin with ceilings
or the top of the walls and work down,
cleaning the floors last. Do every inch of
the windows, especially the troughs. Use
the corner tool to clean where the floor
meets the baseboard and all the cracks in
the floor boards. Use the brush tool for the
walls. Move slowly and carefully to get

all the dust.

4. Sealing Floors

Before clearance, all floors without an intact,
nonporous coating should be coated. Sealed
surfaces are easier for residents to clean and
maintain over time than those that are not
sealed. Wooden floors should be sealed with a
clear polyurethane or painted with deck enamel
or durable paint. Vinyl tile, linoleum, and other
similar floors should be sealed with an appropri-
ate wax. Concrete floors should be sealed with
a concrete sealer or other type of concrete deck
enamel. However, if these floors are already
covered by an effective coat of sealant, it may
be possible to skip this step.

As an alternative to sealing, floors may be cov-
ered with new vinyl tile, sheet vinyl, linoleum
flooring, or the equivalent to create a more per-
manent cleanable surface. New surfaces should
be cleaned with a cleaning solution that is ap-
propriate for that type of surface.

IV. Order of Cleaning
Procedures During Lead
Hazard Control

The special cleaning procedures to be followed
during a lead-based paint hazard control project
are discussed in chronological order below.
Skipping steps in the process may result in fail-
ure to meet post-lead hazard control clearance
standards.

A. Precleaning Procedures

Precleaning (i.e., cleaning conducted before
lead hazard control is begun) is necessary only
in dwelling units that are heavily contaminated
with paint chips. Precleaning involves the re-
moval of large debris and paint chips, followed
by HEPA vacuuming. These steps may be fol-
lowed by removal of occupant personal posses-
sions, furniture, or carpeting, depending on the
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Wet HEPA Vacuum

Figure 14.5 Single-Pass HEPA Vacuum/Wet Wash Technology.

Cleaning Agent Cleaning Agent
Container Dispenser and

Vacuum Nozzle

Worksite Preparation Level selected (see Chap-
ter 8). If the furniture will not be cleaned, it
should be removed from the area or covered
with plastic prior to beginning the precleaning
procedure. Carpeting should always be misted
before its removal to control the generation of
hazardous dust.

It is usually the resident’s responsibility to re-
move most of his or her personal possessions.
However, if necessary, owners or project man-
agement should be prepared to complete this
activity before lead hazard control work begins.
As a last resort, the contractor may pack any
remaining belongings and carefully seal and
move the boxes, supplying all necessary boxes,
packing materials, and staff to complete the
task. Following cleaning and clearance, the
contractor should return all packed items to
their appropriate places. Leaving these tasks
to the contractor may be expensive and ineffi-
cient, since the contractor will need to be
insured for this function if the occupant's

Figure 14.6 Precleaning Is Needed in Areas Where
Contamination and Deterioration Are High.
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belongings are damaged. Additionally, moving
furniture, rugs, drapes, and other items owned
by the occupant could increase leaded dust lev-
els. Clearance should be conducted after clean-

ing but before resident items are moved back in.

B. Ongoing Cleaning During
the Job

Periodic HEPA vacuuming during the lead haz-
ard control work may be necessary to minimize
tracking of dust and paint chips from one area
to another (e.g., when a large amount of paint
chips or dust is being generated).

C. Daily Cleaning Procedures

Cleaning activity should be scheduled at the
end of each workday when all active lead haz-

ard control throughout the dwelling has ceased.

Sufficient time must be allowed for a thorough
and complete cleaning (usually about 30 min-
utes to an hour). Daily cleaning helps achieve
clearance dust levels by minimizing problems
that may otherwise occur during final cleaning
and limiting worker exposures. While daily
cleaning can be skipped in vacant dwelling
units, it is required when occupants will

Figure 14.7 Plastic Sheeting Should Be Repaired as Part of
Daily Cleanup.

Chapter 14: Cleaning
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return in the evening. Under no circumstances
should debris or plastic be left outside overnight
in an unsecured area, even if the dwelling is
vacant. Daily cleaning should consist of:

4 Removing large debris.
4 Removing small debris.

4 HEPA vacuuming, wet clean, HEPA
vacuuming (horizontal surfaces only).

4 Cleaning exterior.
4 Patching and repairing plastic sheeting.

4 Securing debris/plastic.

1. Large Debris

Large demolition-type debris (e.g., doors, win-
dows, trim) should be wrapped in 6-mil plastic,
sealed with tape, and moved to a secure area on
the property designated for waste storage. All
sharp corners, edges, and nails should be ham-
mered down to prevent injury and minimize
the tearing of plastic. It is not necessary to wrap
each individual piece of debris in plastic if the
entire load can be wrapped. A secure area either
outside or inside the property must be desig-
nated as a temporary waste-storage area. Cov-
ered, secured, and labeled dumpsters placed on
or near the property may be used. Proper segre-
gation of waste should be enforced at this time
(see Chapter 10).

2. Small Debris

After being misted with water, small debris
should be swept up, collected, and disposed

of properly. The swept debris should be placed
in double 4-mil or single 6-mil polyethylene
(or equivalent) plastic bags, properly sealed,
and moved to the designated trash storage area.
Trash bags should not be overloaded; over-
loaded bags may rupture or puncture during
handling and transport.

3. Exterior Cleaning

Areas potentially affected by exterior lead haz-
ard control should be protected via a contain-
ment system (see Chapter 8). Because weather
can adversely affect the efficacy of exterior

14-18
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containment, the surface plastic of the contain- carefully from the corners/ends to the middle
ment system should be removed at the end of to trap any remaining dust. Next, remove both
each workday. On a daily basis, as well as during layers of plastic from the floor.
final cleaning, the immediate area should be
examined visually to ensure that no debris has Plastic sheets used to isolate contaminated
escaped containment. Any such debris should rooms from noncontaminated rooms should
be raked or vacuumed and placed in single 6- remain in place until after the cleaning and
mil or double 4-mil plastic bags, which should removal of other plastic sheeting; these sheets
then be sealed and stored along with other con- ~ May then be misted, cleaned, and removed last.
e debns..HEPA vacuumlng_ . Removed plastic should be placed into double
ate for hard exterior surfaces, not soil. ; : 2 : ¥
4-mil or single 6-mil plastic bags, or plastic bags
with equivalent (or better ormance charac-
4. Worker Protection Measures teristi:s, which a(re sealed )a:t:r:emoved from the
General worker protection measures are dis- premises. As with daily cleanings, this plastic-
cussed in Chapter 9. Studies indicate that dur- removal process usually requires workers to use
ing daily cleaning activities, especially while protective clothing and respirators.
wet sweeping, workers may be exposed to high
levels of airborne dust. Therefore, workers After the plastic has been removed from the
should wear protective clothing and equip- contaminated area, the entire area should be
ment, especially appropriate respirators. cleaned using the HEPA/wet wash/HEPA cycle,
starting with the ceiling and working down to
: P : the floor. After surfaces are repainted or sealed,
D O AR a final HEPA/wet wash/HEPA cycle may be
The integrity of the plastic sheeting used in a necessary if accumulated dust caused by other
lead hazard control project must be maintained. work is visible.
During their daily cleaning activities, workers
should monitor the sheeting and immediately 1. Decontamination of Workers,
repair any holes or rips with 6-mil plastic and S 2 2
upplies, and Equipment
duct tape.
Decontamination is necessary to ensure that
V.. Order of Final Cleani ng worker'? families, other workers, a_nd subsequent
properties do not become contaminated. Spe-
Procedures After Lead cific procedures for proper decontamination of
Hazard Control equipment, tools, and materials prior to their
removal from lead hazard control containment
Before treated surfaces can be painted or sealed, areas should be implemented, as described be-
final cleaning procedures must be completed. low and in Chapters 9 and 10.
Because airborne dust requires time to settle,
the final cleaning process should start no sooner  WVork clothing, work shoes, and tools should
than 1 hour after active lead hazard control has not be placed in a worker’s automobile unless
ceased in the room. See Appendix 11 for details ~ they have been laundered or placed in sealed
regarding dust settling. bags. All vacuums and tools that were used
should be wiped down using sponges or rags
A. Final Cleaning with detergent solutions.
As the first stage in the final cleaning, floor Consumable/disposable supplies, such as mop
plastic should be misted and swept as detailed heads, sponges, and rags, should be replaced,
earlier in this chapter. Upper-level plastic, after each dwelling is completed. Soiled items
such as that on cabinets and counters, should should be treated as contaminated debris (see
be removed first, after it has been misted with Chapter 10).
water and cleaned. All plastic should be folded
14-19
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B. Preliminary Visual
Examination

After the preliminary final cleaning effort is
completed, the certified supervisor should visu-
ally evaluate the entire work area to ensure that
all work has been completed and all visible dust
and debris have been removed. While the pre-
liminary examination may be performed by the
lead hazard control supervisor, contractor, or
owner as a preparatory step before the final
clearance examination, it does not replace the
independent visual assessment conducted dur-
ing clearance.

If the visual examination results are unsatisfac-
tory, affected surfaces must be retreated and/or
recleaned. Therefore, it is more cost effective to
have the supervisor rather than the clearance
examiner perform this initial examination.

Figure 14.8a Pick Up Corners of Plastic

Sheeting. C. Surface Painting or Sealing

of Nonfloor Surfaces

The next step of the cleaning process is paint-
ing or otherwise sealing all treated surfaces
except floors.

Surfaces, including walls, ceilings, and wood-
work, should be coated with an appropriate
primer and repainted. Surfaces enclosed with
vinyl, aluminum coil stock, and other materials
traditionally not repainted are exempt from the
painting provision.

D. Final Inspection

The final clearance evaluation should take
place at least 1 hour after the final cleaning.
Clearance has three purposes: 1) to ensure that
the lead hazard control work is complete, 2) to
detect the presence of leaded dust, and 3) to
make sure that all treated surfaces have been
repainted or otherwise sealed. Clearance is
usually performed after the sealant is applied
to the floor. See Chapter 15 for information

Figure 14.8b Fold Plastic Inward.

Durable equipment, such as power and hand on clearance examination procedures.

tools, generators, and vehicles, should be

cleaned prior to their removal from the site; E. Recleani ng After Clearance
the cleaning should consist of a thorough Failure

HEPA vacuuming followed by washing.
If after passing the final visual examination, the

dwelling unit fails the clearance wipe dust tests,

14-20
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the HEPA/wet wash/HEPA cleaning cycle

should be carefully and methodically repeated.

Failure is an indication that the cleaning has

not been successful. Recleaning should be con-

ducted under the direct supervision of a certi-

fied supervisor. Care should be exercised during

the recleaning of “failed” surfaces or compo-

nents to avoid recontaminating "cleared”

surfaces or components.

VI. Cleaning Cost

Considerations

An important consideration in determining

lead hazard control strategies and methods is

the cost and difficulty of required daily and final

cleanup operations and the ease with which

one can meet dust-clearance standards. A gen-

eral rule of thumb is that lead hazard control

strategies that generate the most dust will have

higher cleanup costs and higher initial clear-

ance test-failure rates. Figure 14.8c Dispose of Plastic Sheeting in a
Plastic Trash Bag.

A. Initial Clearance Test

Failure Rates B. Key Factors In Effective

The likelihood of passing final dust-clearance Clean Ing

tests is highly correlated with the chosen inter- Effective cleaning will be aided by adequate

verition strategy, methods; and care exescised sealing of surfaces with polyethylene sheeting

by the contractor. For example, in one study prior to lead hazard control, proper daily clean-

(HUD, 1991) initial wipe-test failure rates were ing practices, good worker training, and atten-

14 percent for interior window sills, 19 percent tion to detail. Where poor worksite preparation

for floors, and 33 percent for window troughs. is employed, additional cleaning may be re-

The pass/fail rates for each surface were strongly quired to meet clearance.

associated with the dwelling unit abatement

strategy employed. Chemical removal and C. Special Problems

hand-scraping strategies experi-enced higher

failure rates than replacement and encapsula- Surfaces such as porous concrete, old porous

tion/enclosure strategies (see Table 14.1). hardwood floors, and areas such as corners of
rooms and window troughs pose especially diffi-

However, results of the HUD demonstration cult cleaning challenges. Porous concrete and

project indicated that clearance failure is not corners of rooms normally require additional

solely related to abatement method. The report vacuuming to achieve an acceptable level

stated that "the diligence and effectiveness of sl cleitiliness:

an abatement contractor’s cleaning process ...

had a major impact on ... the likelihood of the The lead hazard control strategy of enclosure is

dwelling unit to pass the final wipe test clear- frequently chosen for window troughs and for

ance” (HUD, 1991). old porous hardwood floors due to the difficulty
of adequately cleaning these surfaces. This

14-21
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option provides not only a clean surface but
a more permanently cleanable surface for
dwelling occupants to maintain.

VIl. Alternative Methods

Alternatives to the recommended cleaning
tools and practices discussed in this chapter
are available, some having significant potential
for increasing effectiveness and lowering costs.

A recent Canadian study (CMHC, 1992) eval-
uated the effectiveness of contaminated dust
cleanup activities using tools that would gener-
ally be available to construction contractors and
homeowners. Vinyl flooring and carpeting were
cleaned using several wet/dry vacuuming sys-
tems, sweeping, and wet mopping. The study
found that regular vacuums with empty bags
send a steady stream of fine particles into the
air, while vacuums with partially filled bags
were more efficient. This finding suggests the
necessity for HEPA vacuums. Other vacuums
may be used if workers do not experience in-
creased exposures, if compliance with clearance
standards is achieved, and if a variance from
OSHA regulation (29 CFR 1926.62 (h)(4))

is obtained by the contractor or employer (if
required).

Agitator heads on vacuums were demonstrated
to significantly enhance vacuum effectiveness
on carpets in cleaning up fine dust without

Chapter 14: Cleaning
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increasing airborne dust levels. Table 14.2 sug-
gests that a central vacuum with an agitator
head is most efficient at removing dust and
minimizing recontamination, probably because
the vacuum exhaust is blown away from living
areas. Because many houses do not have central
vacuuming systems, a portable HEPA vacuum is
the next best choice (see Table 14.2). Vacuums
without agitator heads appeared to perform
relatively poorly on carpets.

A. Vacuums

Regular (non-HEPA) dry vacuums potentially
produce hazardous levels of airborne dust and
therefore should be avoided. Externally ex-
hausted vacuum units with adequate dust-
retaining capability may be used. The OSHA
lead standard requires the use of HEPA vacuum
equipment (see 29 CFR 1926.62 (h)(4), which
states, "where vacuuming methods are selected,
the vacuums shall be equipped with HEPA
filters").

B. Trisodium Phosphate and
Other Detergents

TSP detergents have been used successfully for
a number of years in lead hazard control work.
However, in recent years, other new cleaning
agents have been developed specifically for
leaded dust removal. The need for alternatives
has been fueled by the fact that TSP is an eye

Table 14.1 Initial Cleaning Wipe-Test Failure Rates for Various Abatement Strategies

Dust Test Hand Scrape Chemical Enclosure |Encapsulation| Replacement | All Methods
Location w/Heat Gun Removal

Floors 28.8% 22.7% 20.0% 13.8% 12.5% 19%
Sills 24.4% 24.1% 8.2% 4.8% 17.4% 14%
Wells 44.5% 45.7% 23.7% 25.7% 21.0% 33%

Source: U.S. Department of Housing and Urban Development (August 1991) The HUD Lead-Based Paint

Abatement Demonstration (FHA)
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and skin irritant and is increasingly restricted These Guidelines do not prohibit the use of
from household use and unavailable in many non-TSP cleaning agents. HUD encourages
local jurisdictions. TSP also damages some further evaluation of alternative cleaning
finishes. Recently reported trials of two new methods. Use of any cleaning agent that re-
products suggest that alternative lead-specific sults in compliance with clearance criteria
cleaning agents may be more effective and safer is encouraged.
than TSP (Grawe, 1993; Wilson, 1993).
Table 14.2 Mass Removal Efficiency for Extended Vacuuming Cycles
Mass Removal Efficiency Percentages
Cycle Number Cleaning Method
Central Central HEPA Vacuum Portable
Vacuum—~Plain Vacuum—Agitator Vacuum—~Plain
Tool Head Tool
1 34.7 71.0 554 17.5
2 47.0 80.2 61.2 23.0
3 51.9 85.9 66.3 26.6
4 56.0 87.8 67.0 294
5 59.3 88.9 721 32.5
6 61.6 91.2 744 34.9
7 63.8 93.1 76.4 36.5
8 67.5 954 77.5 38.1
9 67.5 97.7 78.7 40.1
10 67.2 100.0 80.2 417
11 102.3 80.2 417
12 104.6 84.1 448
13 104.6 84.5 46.8
14 103.8 84.5 484
15 49.6
16 50.8
17 524
18 53.6
19 544
20 55.2
Source: Canada Mortgage and Housing Corporation: Saskatchewan Research Council (December 1992) Effectiveness of
Clean-up Techniques for Leaded Paint Dust
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ARMY FACILITIESMANAGEMENT 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
alergic 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
reasonabl e 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 concernsis 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. Thereisno practical way to eliminate all molds and mold sporesin the indoor
environment; the way to control indoor mold growth isto control moisture.(1)

In all situations, the underlying cause of water accumulation must berectified or mold
growth will recur. Any initial water infiltration should be stopped and clean up began
immediately. Animmediate 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.

— e —_—
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MOLD PREVENTION TIPS:

[Adapted from EPA, reference 1]

Fix leaky plumbing and leaks in the building envel ope as soon as possible.

Watch for condensation and wet spots. Fix source(s) of moisture problem(s) as soon
aspossible.

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/HV AC inspections and maintenance as schedul ed.

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)

3
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REMEDIATION PROCEDURES

Four levels of abatement are described below. The size of the areaimpacted 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 isto remove or clean contaminated materialsin away that prevents the emission
of mold and preventing dust contaminated with mold from leaving awork 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 genera nature of these methodsiit 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 materialsto 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 purposesis not recommended.
Both compounds are highly toxic and contamination of occupied space may pose a health
threat. Furthermore, the effectiveness of these treatmentsis 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)]

Leve I: Small Isolated Areas— Total surface area affected lessthan 10 square
feet - eg., celling 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. Thistraining 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), isrecommended(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 arespirator.

The work area should be unoccupied. Vacating people from spaces adjacent to
the work areais 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 alergies).

Containment of the work areais 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 disposa
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 I1: Medium — Total Surface Area affected between 10 and 100 squar e feet -
e.g., severa 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 asingle layer of
6 mil fire-retardant polyethylene sheet(s) and taped before remediation, to contain
dust/debris.

5
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Seal ventilation ductg/grillsin 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 areais 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 alergies).

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 alot 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 111 be followed.

Level I1l: 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 dlergies).

Contaminated materials that cannot be cleaned should be sealed and double-
bagged in 6-mil plastic bags and removed. Since there are no special disposa
requirements for moldy materials, they can be discarded as ordinary
construction waste. The outside of the bags should be cleaned with adamp
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 isfound in
the local outdoor air(4). Since no Federa 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 experiencein
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 1V: Remediation of HVAC Systems (See Appendix B for detailed guidance.
For asmall area (<10 ft?) follow Level | guidance for PPE and containment and for a
areas (>10 ft?) follow Medium (Level I1) or when greater than 100 ft*follow Large
(Level 111) 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.

7
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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. Thistraining 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), isrecommended (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 areais 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 alergies).

Containment of the work areais 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 squar e 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 | eft 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 isfound in
the local outdoor air (4). Since no Federa 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 111 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
atimetable for completion. Well-planned group meetings held before and after remediation
with full disclosure of plans and results can be an effective communication mechanism.
Individual s seeking medical attention should be provided with a copy of all inspection results
and interpretation to give to their medical practitioners (1 and 3).

9
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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 occupantsis an essential component of all remedial efforts.
Individuals with persistent health problems should go to the local occupational health clinic
or seetheir physicians for areferral to practitioners who aretrained in
occupational/environmental medicine or related specialties and are knowledgeabl e 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
areainvolved 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 GrowthE
Water-Damaged :
Materialt Actions
Books and papers e For non-valuable items, discard books and papers.
« Photocopy valuable/important items, discard
originals.
o Freeze (in frost-free freezer or meat locker) or
freeze-dry.
Carpet and backing - o Remove water with water extraction vacuum.
dry within 24-48 hour s8 e Reduce ambient humidity levels with
dehumidifier.
o Accelerate drying process with fans.
Celling tiles e Discard and replace.
Cellulose insulation e Discard and replace.
Concreteor cinder e Remove water with water extraction vacuum.
block surfaces o Accelerate drying process with dehumidifiers,
fans, and/or heaters.
Fiberglassinsulation o Discard and replace.
e Rk —
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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 pieceis valuable, you may wish to
consult a restoration/water damage professional
who speciaizesin 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

12
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£ If mold growth has occurred or materials have been wet for more than 48 hours, consult Appendix
B. Evenif materials are dried within 48 hours, mold growth may have occurred. Professionals may
test itemsif thereis doubt. Note that mold growth will not always occur after 48 hours; thisisonly 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.

T If aparticular item(s) has high monetary or sentimental value, you may wish to consult a
restoration/water damage specialist.

8§ 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.
e Nk} "
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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 guidelinesin 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 materia 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 Y ou Have the Air Ducts In Y our Home Cleaned?
(5) Although this EPA document has aresidential focus, the same concept appliesto 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 guidelinesis 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 areato 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 aremediation 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.

Guidelinesfor Remediating Building M aterials
with M old Growth Caused by Clean Water*

Cleanup

Material or Furnishing Affected Methodst

Personal Protective Equipment Containment

SMALL - Total Surface Area Affected Less Than 10 squar e feet (ft)

Books and papers 3
Carpet and backing 1,3
Concrete or cinder block 1,3
Hard surface, porous flooring 123
(linoleum, ceramic tile, vinyl) T -
Minimum
Non-porous, hard surfaces 123 None required
(plastics, metals) e N-95 respirator, gloves, and goggles
Upholstered furniture & drapes 1,3
Wallboard (drywall and gypsum 3
board)
Wood surfaces 1,2,3
s
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MEDIUM - Total Surface Area Affected Between 10 and 100 ft?
Books and papers 3
Carpet and backing 1,34
Concrete or cinder block 13
Limited or Full Limited
Hard surface, porous flooring 123
(linoleum, ceramic tile, vinyl) = . . . . . .
Use professional judgment, consider Use professional judgment, consider
potential for remediator exposure and size potential for remediator/occupant
Non-porous, hard surfaces 123 of contaminated area exposure and size of contaminated area
(plastics, metals) =
Upholstered furniture & drapes 1,34
Wallboard (drywall and gypsum
34
board)
Wood surfaces 1,2,3
LARGE - Total Surface Area Affected Greater Than 100 ft? or Potential for
Increased Occupant or Remediator Exposure During Remediation Estimated to be Significant
Books and papers 3
Carpet and backing 1,34
Concrete or cinder block 1,3 Full Full
Hard surface, porous flooring 1234 . . . . . .
(linoleum, ceramic tile, vinyl) 11y Ust_e professi ond judgment, consider Use p_rof onal ]L_Jdgment, consider
potentia for remediator/occupant exposure| potential for remediator exposure and
Non-porous, hard surfaces 123 and size of contaminated area size of contaminated area
(plastics, metals) =
Upholstered furniture & drapes 1,24
Wallboard (drywall and gypsum 34
board) ’
Wood surfaces 1234

*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 effectsrises. 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. 1f you know or suspect that the water sourceis
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.

tSelect 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.

15
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Cleanup M ethods

e 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.

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

e 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.

e 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 isdried.

Personal Protective Equipment (PPE)

e Minimum: Gloves, N-95 respirator, goggles/eye protection

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

e Full: Gloves, disposable full body clothing, head gear, foot coverings, full-face respirator with
HEPA filter

Containment

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

e Full: Usetwo 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 11CRC 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 amild detergent or plain water, ordinary household rubber
gloves may be used. To protect your eyes, use properly fitted goggles or afull-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), isrecommended(7). All individuals must be trained, have medical
clearance, and must be fit-tested by atrained professional before wearing a respirator.

e Minimum: When cleaning up asmall 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 afull-face respirator isin
use, additional eye protection is not required.

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

e Full: Insituationsin 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), afull-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
coversthe 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.

17
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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.

e Limited: Disposable paper overalls can be used.

e Full: Mold-impervious disposable head and foot coverings, and abody suit made of a
breathable material, such as TYVEK®, should be used. All gaps, such asthose
around ankles and wrists, should be sealed (many remediators use duct tape to sedl
clothing).

18
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TG 277 Feb 02
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 activitiesisto 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 areasin the
building beyond the contaminated site.

The two types of containment
recommended in Appendix B are limited
and full. Thelarger 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, aheavy growth
of mold in arelatively small area could
release more spores than alighter growth
of mold in arelatively large area.

Choice of containment should be based
on professional judgment. The primary
object of containment should beto
prevent occupant and remediator
exposure to mold.

Limited Containment

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
al 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 is generally recommended for areas involving between 10 and 100
square feet (ft%) of mold contamination. The enclosure around the moldy area should consist
of asingle layer of 6-mil, fire-retardant polyethylene sheeting. The containment should have
adlit 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 pol yethylene 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 contaminantsto other parts of the
building. Heavy mold growth on ceiling tiles may impact HVAC systemsiif the space above

19
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the celling isused asareturn air plenum. In this case, containment should be installed from
the floor to the ceiling deck, and the filtersin 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. Thiswill 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 ft% 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 adlit entry with covering flaps on the outside
surface of each dlit 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.

20
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Industrial Hygiene/Preventive M edicine Mold Assessment Guide

| ntroduction

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 awater 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 sporesinto the air.

This mold assessment guide used in conjunction with the ARMY Facilities Management
Information Document on Mold Remediation Issues (TG 277)" will assist Industrial
Hygienists and or Preventive Medicine personnel in conducting mold investigations. Sincea
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 aroutine assessment. Remediation
strategies can generally be made on the basis of a visual inspection or confirmation with
abulk 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
contamination®.

Safety Tips While Investigating and Evaluating Mold and Moisture Problems®

Be careful not to touch mold or moldy items with bare hands.

Do not allow mold or mold sporesto 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.

e 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 appropriate’.

When mold growth requiring Level I11 or 1V (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 problems®.

= 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.

| dentify 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 avisua
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 avisual inspection or bulk sampling (e.g., mold growth behind walls).
The purpose of this sampling is to determine the location and degree of contamination?.

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 air®. I they are
different, bioamplification is occurring and the problem needs corrected.

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

Observe Visible
Mold?

YES

'Determine the size
of affected surface
area of visible mold.

l

*Plan remediation,
adapt guidelines to fit

NO

of water or
moisture
problem.

“Identify source

Musty, moldy
odors present or
have occupant

complaints

these odors.

of

1°Hidden situation; Consult
mold found, Appendices B, C, &
Reevaluate. D.
A
' '
“Select ®Select Containment
PPE. Equipment.

l

!

’Select Remediation
Personnel or Team.

In-house  Outside
Expertise Expertise

Remediate. [€

v

i

°Check for return of

moisture and mold problem.

®Fix water or moisture
problem.
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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)®.

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 isworking 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 activities®. 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 guidelinesin 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 Y ou Have the Air Ducts In Y our
Home Cleaned? (5) Although this EPA document has aresidential focus, the same
concept appliesto 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 guidelinesis 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
aremediation plan. The remediation manager will then use professional judgment
and experience to adapt the guidelines to particular situations. When in doulbt,
caution is advised. Consult an experienced mold remediator for more information.
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Guidelinesfor Remediating Building M aterials
with Mold Growth Caused by Clean Water*

Material or Furnishing Cleanup . ] )
Affected Methodst Personal Protective Equipment Containment

SMALL - Total Surface Area Affected Less Than 10 square feet (ft)

Books and papers 3
Carpet and backing 1,3
Concrete or cinder block 1,3

Hard surface, porous flooring

(linoleum, ceramic tile, vinyl) L23
' Vi Minimum
Non-porous, hard surfaces 123 None required
(plastics, metals) T N-95 respirator, gloves, and goggles
Upholstered furniture & drapes 1,3
Wallboard (drywall and
3
gypsum board)
Wood surfaces 1,23
MEDIUM - Total Surface Area Affected Between 10 and 100 ft*
Books and papers 3
Carpet and backing 1,34
Concrete or cinder block 1,3
Limited or Full Limited
Hard surface, porous flooring
) O 123
(linoleum, ceramic tile, vinyl) . . . . . .
Use professional judgment, consider Use professional judgment, consider
potentia for remediator exposure and size potential for remediator/occupant
Non-porous, hard surfaces 123 of contaminated area exposure and size of contaminated area
(plastics, metals) =
Upholstered furniture & drapes 1,34
Wallboard (drywall and 34
gypsum board) ’
Wood surfaces 1,23

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

Books and papers 3
Carpet and backing 1,34
Concrete or cinder block 1,3 Full Full
Hard surface, porous floorin . . . . : .
(linoleum cera?’nictile mef); 1234 Use professional judgment, consider Use professional judgment, consider
: : potential for remediator/occupant exposuref potential for remediator exposure and size
Non-porous, hard surfaces 123 and size of contaminated area of contaminated area
(plastics, metals) =
Upholstered furniture & drapes 124
Wallboard (drywall and 34
gypsum board) !
Wood surfaces 1,234
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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 sourceis
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.

TSelect 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

e 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 aternative for carpets and some upholstered furniture.

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

e 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.

e Method 4: Discard - Remove water-damaged materials and seal in plastic bags whileinside
of containment, if present. Dispose of as normal waste. HEPA vacuum area after it isdried.

Per sonal Protective Equipment (PPE)

e Minimum: Gloves, N-95 respirator, goggles/eye protection

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

e Full: Gloves, disposable full body clothing, head gear, foot coverings, full-face respirator with
HEPA filter

Containment

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

e Full: Usetwo 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 1|CRC 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 materia 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 amild detergent or plain
water, ordinary household rubber gloves may be used. To protect your eyes, use properly
fitted goggles or afull-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 atrained professional before wearing a respirator.

e Minimum: When cleaning up asmall area affected by mold, you should use an N-95
respirator. This device covers the nose and mouth, will filter out 95% of the particul ates
that pass through thefilter. In situations where afull-face respirator isin use, additional
eye protection is not required.

e 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 particlesin
theair. Note that half-face APRs do not provide eye protection. In addition, the HEPA
filters do not remove vapors or gases. 'Y ou should always use respirators approved by the
National Institute for Occupational Safety and Health.

e Full: Insituationsin 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), afull-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 amask that covers the entire face or ahood 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.

o Limited: Disposable paper overalls can be used.

e 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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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

Containment Tips

Always maintain the
containment area under
negative pressure.
Exhaust fans to outdoors
and ensure that adequate
makeup air is provided.
If the contamment 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.

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.

Limited Containment

Limited containment is generally recommended for areas involving between 10 and 100 square
feet (ft?) 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

Posteq 10 NGB FOA ﬁeaalng Room BLoT AVAILABLE COPY FOIA Requested Record #J-15-0085 (N][%
May, 2018 Released by National Guard Bureau

Page 2307 of 5269



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 areturn air
plenum. In this case, containment should be installed from the floor to the ceiling deck, and the
filtersin 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. Thiswill 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 ft* 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 adlit entry with covering flaps on the outside surface of each dlit 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 September 16, 2010, at the Easton

Armory located at 7111 Ocean Gateway, Easton, MDD 21604, The survey was performed
ey i R 1

1. Lead surface and air samples were collected. All sample results were less than
recommended guidelines or regulatory standards.

2. Lighting levels met the minimum recommended guidelines.

Relative humidity exceeded the recommended ceiling of 60% and temperature
was higher than the recommended criteria of 79 degrees F in many locations.
There is no central air conditioning system at this facility. Qutdoor conditions
were hot and humid and many doors and windows were open. Relative humidity
should be maintained at 30-60%. Low relative humidity can lead to the drying of
mucous tissues and an increased susceptibility to respiratory infection, High
relative humidity can provide an environment suitable for microbial growth and
proliferation,

12

4, Water damaged ceilings and active roof leaks are present. All sources of water
infiltration should be identified and repaired. Water damaged ceiling tile should
be removed and replaced,

3
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| Section 2.0 Operation Description & Observations

The Faston Armory is mainly an administrative tacility with offices, training and storage
areas. There were approximately four full-time employees stationed at this facility at the
tinye of this survey.

The building was built in 1975, The eaterior is brick.  The interior walls are concrete
block, brick or deywall. The {leors are concrele with some vinyt Mogr 1ile. Older carpet
is present in some offices.

There 1s an oil-fired boiler providing forced air heat, No central air-conditioning system
15 present.  There are two air bandling units (AHUY  Outdoor air ventilation occurs via
open doors and windows which were open on the day of this survey. A limiled
inspection of the AHU was performed.  The units could not he opened for inspection.
Filters were removed and inspecied and found to be dinty, AHU are reportedly serviced
and the fillers are changed two times per year, Portiony of the AHL that could be
observed were ¢lean and appeared in good condition. The AHL were off for the season.

I'here is an old Niting range io the building, It wus elosed in the 197¢°s and has been tully
abated. 1Uis now a gymiexercise area. There is no child-care facility in the building,

Orverall housckeeping was good. Areas were ciean and wel] kept.

No ergonomic concerns were reported, (ffice areas have computer work slationts, Work
stations appeared properly designed. Personne] had supportive chairs.

4
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Section 3.0 Noise Survey

Employees were not performing iasks that provided cxcessive noise levels. Therefore,
Noise eXposUre monitoring was not conducted.
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Eectiun 4.0 Lead Testing L )
At the time of the assessment, no activities were observed which would generate bead
cxposure,  Lhe [acility contains a pyadexeredse ares which was onge an indoor linng
FEAnpC.

Various surfaces within the facility were sereened for lead wsing surace/wipe samples.
Surlace'wipe samples were collected in accordance with the ASTM B 1792 protocols.
Alr samples were colleried using 0.8 um mixed cellulose ester (MCER) lilter cassetles
attached to low volume alr sampling pumps.  Blank sanples were submitted to the
laborwtory Tor quality control purpeses. Samples were sent to AMA Analytical Services,
In¢., in Lanham, Marvland, for lead anatysis using EPA Method 6001-93200 {M)-7420,
A copy ol the laboratory anatvsis report can be Tound 1n Appendix A,

Luead Testing Resulls Summury

. T T T A ' Surface
Sample # _J L_iitf.i-l.imll uga‘m ug.ﬂ”‘t_:
| ] DrifiHall o =42
: 2 o Drclcr_l} Room#2 | <13 | o

' ... ._ Blank Slegr |
4 {ivm Cuonverted i iring Ingu - el
— e Floor ... —— -

(n m Gonversed Firl ing Range -

. =10

? Top ol Locker Hi _
5 - |
6 [nm Converted Firing Range ! <10
. —— Tabletop — A
Floor Ull[‘wldb v Contverted ! _

7 ! <111

L I D| |]I Hall — i qur {(,Lnr.t:r} o S B
9 D_r_l_]_]__]_'_d” - luEu-_E Rullctin Bypard =1

10 ! Drill Hall — Floor Outside ' <110
. b Maintenanee Otfiee ) —

1 : Mainenance {Mliee — Top ot 2110
P _ Relriverator 1l .
i [2 ) U[’L|Lr|\ Rf—l{i{“__f‘ - H::iurn {.mll o L=t
o Commander's Office - Topal - :
h ) Filing Cabinet S L l_]{} o

L Kitehen —Vloor | =g

15 Men’s Locker Rooni - Top of <110
————a TR I-ijkﬂr —— - - .. - ———— e e e H
16 . Dlak R I Y (T
Criteria . SR, w00y

Load surfuce and air samples were collected.  All sample resulls were less than
recommended guidelines or regulatory statdards

e National Guard Burcan carrently utilizes 200 ug/N1* as a benchmark for identifying
lead-contaminated surfaces.  In the “Denvation ol Wipe Surface Screening Levels tor

£
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Environmental Chemicals.” the US Army Cemer for [lealth Promotion and Preventive
Medicine (USACHPPM} has determined that 200 upgtt® is o satisfaciory surface
comatnination level unless the facility is wtilized as a childeare facility.  [n such cases,
.5, Deparument of Housing and Urban Development (11U Timit of 40 ug.*ﬂ1 on floors
and 250 ug/t* on windowsills should be nhserved. There is no child care provided at this
lacility.

Alr samples for lead were below the Occupational Safcty and Health Administration
{QISHA) Permissible Cxposure Limit of 36 ugm’. In {act, no detectable level of lead was
identified in the air samples cotlected.

7
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Lighting
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Section 5.0 Lighting

—_ [

A lighting assessment was conducted throughout the faciliy.  Measurements were
callected using a Cooke Cal-light 4001, Precision Light Meter (Serial No, KO70003),
The light meter was last calibrated on November 26, 2009, Measurements collected were
compared 10 ANSVILESNA RE-7-01 Lighting Industiial Facilities and RP-1-04 Oflice
Lighting,

Light Survey Asscssmend Summary

—_—_ e —— e . - . - = —— e Pl =y e immp s tan o e e —

Recommended Suflicient

Lucatiun Focl Candles h Lighting __ Lighting
Urdurlw Room rF.. _____ e MDD s Yes ,
"(Classtoom B _ B _-f_lﬂ'n D ] ‘1’1.-1 _
RLLI‘LL[UDLT Olfice 774 - 30-30 | ____‘\_u
| Orderly Re R(mm q o 630 | 3050 ' Yes
Mdmluhmu U‘”]&L o B43 - soo o Yes
il Hall 823 ! 30-50 Yes
\Ritchen 7yt .50 Yes
en's LockerBoom | 673 T e
Wonien's Locker Room 1073 T Yes __|
_Gym (Converled Firing Range) © 321 30 o Yes

Lighting levels met the minimum recommended guidelines,

&
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Section 6.0 Indoor Air Quality

Survey measurements were made tor ventilation and comtfor raramelers (carbon dioxide,
ternperature, and relative humidity). The air quality measurements woere collected using
dirget reading instrumentation for comforl paramuoters using a QTRAK [AQG Meater,
bModel 7565X (Sertal # 08300207 The LAQ Meter was last calibrated in March 2010,

The American Society ol Heatng, Relrigerating. and Aie Conditioning Ingineers, Ine.
{ASHRAF) have developed indoor air guality puidelines for mechanically ventilated
alfice buldings and commcrcial settings (ASTIRATL standard 02.1-2007).  ASLIRAL
specifies temperatare and relative honudity ranges for human comifbort (ASIIRAE 55
20043, The US Army Technical Guide 277 Army Facilities Management Intormation
Document on Mold Remediation, tecommends maintaining a relative humidily range
between 3o 60% in oceupicd areas,

I'he recommendations for temperature and humidity are based on seasonal and regional
influences to allow comlorl for 80% of a building’s populition.  The temperature
readings from the interior of the structure ranged Imom 78,1 10 %004 degrees 17 with
relative humidity readings ranging ltom 30.8% o 66.53%. During the survey. carbon
diexide (CO:) levels ranged Irom 336 ppm to 313 ppm within the lacility compared to an
outdoor CO; level of 372 ppm. Buased on the outdoor levels observed at the time of the
testing, the maximum indoor coneentration ol COy recommiended is 1,072 ppm (372 ppm
~ 700 ppm). Carbon monoxide (CO) ranged From 0.0 0.1 ppon,

The tollowing table sumimarizes the measurements coliceted.

[AQ Assessment Summary

S - TL‘H!PE"I‘E;-I-;H‘I: ' Ih_:la;tiw:'é ' (Tfirl{un Carhuln .

Lucation X (F) Humidity Dioxide  Monoxide
_ o e B (ppm) (ppm}_
Dudoors T BTA 36,1 X U S
Oederly Room » 7 o - 304 508 474 . Ll .y
Classcoom - 792 6. 3l 08,
Recruiting, {)le - KL L 4 . EL T VX I
Ohrderly Kuon A T A T ﬁl] 'v. o 431 T |
Mainlenance {]Ihu. T84 L 608 _4{3'? 0.4
DAllball 800 683 378 | 02
Kitchen S &2 a7 386 | 01
en's Tocker Room m: 39.3 L . A .
Women's Locker Room _ 793 6369 | 02 |
~Gym Converted Firing Range 804 = 665 356 | 00 !
Quidoors — __ 873 . s1a 36 100
. Criteria SO0 3060 <1072 T <s
Key: Bolded results exceed listed eriteria
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Relative humidity exceeded the recommended ceiling of 60% and temperature was
higher than the recommended criteria of 79 degrees F in many locations. Thete is no
central air conditioning system at this facility. Qutdoor conditions were hot and humid
and many doors and windows were open. Relative humidity should be maintained at 30-
60%. Low relative humidity can lead to the drying of mucous tissues and an increased
susceptibility to respiratory infection. High relative humidity can provide an
environment suitable for microbial growth and proliferation.

Carbon dioxide levels did not exceed the recommended ceiling of 1,072 ppm. This
suggests that outdoor air ventilation is adequate in this area. Doors and windows were
open on the day of this survey.

Carbon monoxide levels were less than the recommended ceiling of 9 PPM.

A visual inspection was conducted throughout visually accessible portions of the facility,
The visual inspection was conducted to assess sources or pathways of factors potentially
deleterious to IAQ. The visual inspection revealed the following items that may be
potential sources of poor TAQ:

1. Water damaged ceilings and roof leaks were present in a few areas. There is a
current roof leak in the Supply Room ceiling. Efflorescence, which is an
indicator of water infiltration, was observed on the block wall in the Drill Hall,
All sources of water infiltration should be identified and repaired. Water
damaged ceiling tile should be removed and replaced.

2. Filters in the AHU were dirty and should be replaced more frequently.

10
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@:tiﬂn 7.0 Suspect Asbestos Con tﬂiﬁimg__ﬁ_y_i_lding Materials

—— EERN

Mo osuspect ashbestos conwaining materials (ACUM) were observed.  No samples were
collected. Tnaccessible arcas woere not inspected,

Posted to NGB FOIA Reading Room BEST AVAILABLE COPY FOIA Requested Record #J-15-0085 (MD)
May, 2018 Released by National Guard Bureau
Page 2327 of 5269



Posted to NGB FOIA Reading Room
May, 2018

BEST AVAILABLE COPY

BEST AVAILABLE COPY

Section 8.0
Maintenance Bay

FOIA Requested Record #J-15-0085 (MD)
Released by National Guard Bureau
Page 2328 of 5269



BEST AVAILABLE COPY

ﬁ%ection 8.0 Maintenance Bay

There 15 no parape area at this facility,
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: Section ?*l] Lil‘_l'l.itﬂ hﬂ.’l‘lrs ; e e e N |

This report summarizes our evaluation of the conditions observed at the above referenced
location. Qur findings arc based upon our observations and sampling results obtaincd at
the facility at the time of our visit. The report, results, and subsequent recommendations
reported herein are #lso limited to the information available at the tme it was prepared
and investigated. Conditions may have been in cflect prier to the sampling events that
have changed over time and which cannotl be predicted within the scope of this limited
investipation,  Any conditions discovered which deviate from the data contained in this
report should be presented to us for our evaluation,

This report 15 intended for the exelusive use of the ¢lient. This report and the lindings
herein shall not, in whole or in part, be relicd upon by any ather parties, disseminated or
conveved Lo any other party without prior written consent ol the National Guard Burcau,
and Analvtical Lahotatory Services, Inc. The findings are relative to the dates of our sit¢
vizitg and should not be relied upon for substantally later dates.

I3
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Taston MD
Convened Fining Range (Gym)

Posted to NGB FOIA Reading Room BEST AVAILABLE COPY FOIA Requested Record #J-15-0085 (MD)
May, 2018 Released by National Guard Bureau
Page 2341 of 5269



BEST AVAILABLE COPY

Easton M .'J
Bailer Room

Posted to NGB FOIA Reading Room BEST AVAILABLE COPY FOIA Requested Record #J-15-0085 (MD)
May, 2018 Released by National Guard Bureau
Page 2342 of 5269



BEST AVAILABLE COPY

o o O e ol ok ol Bl il I
34+ e el e e

s + 4

LFxsterior  Frosh Adr [nfake

Posted to NGB FOIA Reading Room BEST AVAILABLE COPY FOIA Requested Record #J-15-0085 (MD)
May, 2018 Released by National Guard Bureau
Page 2343 of 5269



Posted to NGB FOIA Reading Room
May, 2018

BEST AVAILABLE COPY

BEST AVAILABLE COPY

Appendix C

FOIA Requested Record #J-15-0085 (MD)
Released by National Guard Bureau
Page 2344 of 5269

Floor Plan



R g e
Furnace
location Distance
F\ Learning
[ 1anter
™ 157 M 110

BEST AVAILABLE COPY

lactric

]
" | breakers
. e

|

BTROO
Suep!
s Re L6
IL
RY 117
BEST AVA'L_;_“BLE copy FOIA Requested Record #J-15-0085 (MD) - =~

Posted to NGB FOIA Reading Room
May, 2018

Released by National Guard Bureag®: * :i. ;. .
Page 2345 0f 5269. . -: ,-.. -

e ACTON  ARNOY



Posted to NGB FOIA Reading Room
May, 2018

BEST AVAILABLE COPY

BEST AVAILABLE COPY

Appendix D

FOIA Requested Record #J-15-0085 (MD)
Released by National Guard Bureau
Page 2346 of 5269

Refexrences



BEST AVAILABLE COPY

Appendix D. References

1. 1itle 29 Code of Federal Repelatons (CIR), Part 1910, 1025, Crecupational Safety
and llealth Admintstration, Cecupational Exposure 1o Lead

2. American Conference of Qovernmental Industriad Ilveienists (ACGHIT -
Threshold Limit Valucs and Biclogical Exposure indices, 2010 Bdilion

L]

Industrial Yentilation: A Manual of Recommended Practice for Design, 277
[dition

4. Amwerican Socicty of [leating, Refrigerating and Air-Conditioning  Engincers,
Ventilation {or Acceplable Indoor Air Quality, 62.1-2007

5. RP-1.2004, ladustmal Lighting, [Nwminating Gogincering Society o North
America’ANS]

r. RP-7-2001. Endustrial Lighting, [luminating Lngingering Socicty of North
America!ANS]

7. National Emission Stundard Hazardous Air Pollutants (NESHAF) — The standards
for asbestos are contained in 40 CFR 61,140 through 61.157.

& Fnovironmental Prodection Agency  (EPAY siandards |40 Code o Fedoral
Regulations (CIRY 745227003

S, Derivation of Wipe Sarface Sereening Levels for Envirenmental Chemicals, the
LS Army Center {or [ealth Promwtion and Preventive Medicine (LSACTIPPM)

10. The U5 Army Technical Guide 277 Army FPacilities Management Information
Document on Mold Remedhation
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COMPLIANCE MANAGEMENT INTERNATIONAL

1215 Manor Drive, Suite 205
Mechanicsburg, PA 17055
Phone: 717.590.7031

Fax: 717.590.7936
www.complianceplace.com

Industrial Hygiene
Survey Report

National Guard Facility
Easton Readiness Center

Prepared For: National Guard Bureau Region North IH
301-IH Old Bay Lane
Havre de Grace, MD 21078

Survey Location: Easton Readiness Center
7111 Ocean Gateway
Easton, MD 21604

Prepared By: Compliance Management International
1215 Manor Drive
Suite 205
Mechanicsburg, PA 17055

Survey Date: December 4, 2012

Report Date: January 22, 2013

Senior Industrial Hygienist

Posted to NGB FOIA Reading Room BEST AVAILABLE COPY FOIA Requested Record #J-15-0085 (MD)
May, 2018 Released by National Guard Bureau
Page 2348 of 5269



BEST AVAILABLE COPY

Table of Contents
Section 1.0 EXECULIVE SUMMAIY ......cc.ciiiiieie ettt st sra e ae e nreas 3
Section 2.0 Operation Description & ODbSErvations............cccceiveiiieeieeie e 4
SECtion 3.0 Lead TESHING......cciuiiieiieeie ettt st e re et et e e sae e sreesreenee s 5
SECtION 4.0 LIGNTING......iiiiieeecc et re e nres 7
Section 5.0 INdoor AIr QUAITLY.........ccueiieiececie st 8
Section 6.0 Suspect Asbestos Containing Building Materials..............ccccoeveivieiiciecnnnnn, 10
SECtion 7.0 EQUIPMENT ... ..ottt et et sreen e 11
SeCtion 8.0 LIMILALIONS .......cviuiiiiieiiieieciei et 12
Appendix A. Laboratory Analysis REPOIt .........c.cccveieiieiicieieece e 13
Appendix B. PROtOgraphs .......cvoiiiiiic ettt 14
APPENTIX C. FIOOT PIAN ...ttt 15
APPENTIX D. RETEIENCES ...ttt 16
Posted to NGB FOIA Reading Room BEST AVAILABLE COPY FOIA Requested Record #J-15-0085 (MD)
May, 2018 Released by National Guard Bureau

Page 2349 of 5269



BEST AVAILABLE COPY

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. |§lSEENN: C'H-

1. Lead surface and air samples were collected. Surface levels of lead exceeded 200
micrograms per square foot (ug/ft?) in one location. Cleaning procedures should
be improved and remedial action should be taken to maintain lead levels below
200 ug/ft>. 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

. Air Surface
Sample # Location ug/m?® Ug/ft
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/ft® = micrograms per square foot
4. ug/m?® = 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/ft* 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/ft* on floors and 250 ug/ft> 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/ft?
in the Drill Hall — Return Grill

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

= Air samples for lead were below the Occupational Safety and Health
Administration (OSHA) Permissible Exposure Limit of 50 micrograms per cubic
meter (ug/m®).

= 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

L ocation Foot Candles Rgcon_wmended Su_ffici_ent

(FO) Lighting (FC) 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

May, 2018

. Temperature Rela_t i\_/e Cgrbpn Carbqn
Location (-F) Humidity | Dioxide | Monoxide
(%) (ppm) (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

. 73.8 42.8 521 2.6
Office
Room 110 — Lounge 73.9 47.0 381 24
Room 112 — Boiler Room 76.5 44.4 511 25
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

Posted to NGB FOIA Reading Room BEST AVAILABLE COPY FOIA Requested Record #J-15-0085 (MD)
Released by National Guard Bureau

Page 2355 of 5269



BEST AVAILABLE COPY

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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AMA Analytical Services, Inc.

!

Client:
Address:

Attention:

A Specialized Environmental Laboratory

National Guard Bureau

301-1H Old Bay Lane, Attn: ARNG-CIG-P,
State Military Reservation

Havre de Grace, Maryland 21078

Job Name:

Job Location:

Job Number:
P.O. Number:

BEST AVAILABLE COPY

CERTIFICATE OF ANALYSIS

Not Provided
Not Provided

Not Provided
W912K6-09-A-0003

Chain Of Custody:

Date Submitted:

Person Submitting:

Date Analyzed:

Summary of Atomic Absorption Analysis for Lead

514700

12/10/2012

12/16/2012

AMA Sample
Number

13021232
13021233
13021234
13021235
13021236
13021237
13021238
13021239
13021240
13021241
13021242
13021243
13021244
13021245
13021246
13021247
13021248
13021249

Client Sample Analysis Type  Sample Type
Number
3 Flame Wipe
4 Flame Wipe
5 Flame Wipe
6 Flame Wipe
7 Flame Wipe
8 Flame Wipe
9 Flame Wipe
10 Flame Wipe
11 Flame Wipe
12 Flame Wipe
13 Flame Wipe
14 Flame Wipe
15 Flame Wipe
16 Flame Wipe
17 Flame Wipe
18 Flame Wipe
19 Flame Wipe
20 Flame Wipe Blank

Air Volume

(1)

44
R
FhE
Ak
wEEE
Sk
#REE
B
¥+
454
544
FEER
444
ok ¥
ExEE
EREA
Rk

EERR

(1)

0.108
0.108
0.108
0.108
0.108
0.108
0.108
0.108
0.108
0.108
0.108
0.108
0.108
0.108
0.108
0.108
0.108
N/A

Area Wiped

Reporting
Limit

110 ug/ft?
110 ug/fi2
110 ug/ft?
110 ug/fi2
110 ug/fi?
110 ug/ft?
110 ug/fiz
110 ug/ft?
110 ug/ft?
110 ug/ft?
110 ug/ft2
110 ug/ft2
110 ug/ft?
110 ug/N?
110 ug/fi?
110 ug/f?
110 ug/fi?
12 ug

AIHA LAP, LLC

ACCREDITED LABORATORY

INCUSTRAAL KYGIENE , EXVIRONMENTAL LEAD
& EXVIRONNENTAL MCROBOLOGY

ISOVEC § 7025 X006
Wi Mhasor e eclaba crg

LAS #1004 70

Report Date:  12/16/2012

Page I of 2
E)Ial ug Final Result Comments
<12 <110 ug/?
12 110 ug/fi2
<12 <110 ug/fi?
<12 <110 ug/fi
69 640 ug/fi?
<12 <110 ug/fi?
<12 <110 ug/fi?
<12 <110 ug/fi?
<12 <110 ug/fi?
<12 <110 ug/ft?
<12 <110 ug/fi?
<12 <110 ug/fi
<12 <110 ug/f?
<12 <110 ug/f?
<12 <110 ug/M?
<12 <110 ug/f
<12 <I10  ug/fi?
<12 ug

This report applies only to the sample, or samples, investigated and is not necessarily indicative of the quality or condition of apparently identical or similar praducts. As a mutual protection fo clients, the public, and these Laboratorics, this report is
submitted and accepted for the exclusive use of the client to whom it is addressed and upon the condition that it is not to be used, in whole or in part, in any advertising or publicity matter without prior written authorization from us. Sample types,
locations, and collection protocols are based upon the information provided by the persons submitting them and, unless collected by personnel of these Laboralories, we expressly disclaim any knowledge and liability for the accuracy and completeness of
this information. Residual sample material will be discarded in accordance with the appropriate regulatory guidelines, unless otherwise requested by the client. This report must not be used to claim, and does not imply preduct certification, approval,
or endorsement by NY ELAP, ATHA, or any agency of the Federal Government. All rights reserved. AMA Analytical Services, Inc.

An ALHA (#100470) am%%%%éﬁgxrmnm Laboratory
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AMA Analytical Services, Inc. BEST AVAILABLE COPY ® & niniar, i

A Specialized Environmental Laborator { { 4 ACCREDITED LABORATORY
v pecializ y CERTIFICATE OF ANALYSIS Sl
S EAVIRONMENTAL WCROBO(0GY
ISOIC 17025 2008
wew sihaac ot eitlediade org
LAS 8100470
Client: National Guard Bureau Job Name: Not Provided Chain Of Custody: 514700
Address: 301-1H Old Bay Lane, Attn: ARNG-CJG-P, Job Location: Not Provided Date Submitted: 12/10/2012
State Military Reservation
Havre de Grace, Maryland 21078 Job Number: Not Provided Person Submitting: -
P.0. Number: W912K6-09-A-0003 Date Analyzed: 12/16/2012  Report Date:  12/16/2012

Summary of Atomic Absorption Analysis for Lead Page2of2
AMA Sample Client Sanuﬂ o Analysis Type  Sample Type Air Volume Area Wiped Reporting Total ug Final Resull Comments
Number Number (L) () Limit
Analysis Method for Flame: Air, Wipes, Paints, and Soil/Solids: EPA 600/R-93/200(M)-7000B; Water. SM-3111B See QC Summary for analytical results of quality control samples

Analysis Method For Furnace: Alr, Wipes, Paints, and Soil/Solids : EPA 600/R-93/200(M)-7010; Water: SM-31138  associaled with these
NfA = Not Applicable mg/Kg = paris per million (ppm) on a dry weight basis  mg/L = parts per million (ppm) Sampley.

%Pb = percent lead on a dry weight basis ug = micrograms ug/L = parts per billion (ppb)

Note: All samples were received in good condition unless otherwise noted.

Note: All results have two significant digils. Any additional digits shown

should not be considered when interpreting the result.

Air and Wipe results are not corrected for any blank results

Final results for air and wipe samples are based on client ’ ~
supplied information nor verified by this laboratory. t « )g\/\ 39
All results are to be considered preliminary and subject to YD A A’d -

change unless signed by the Technical Director or Deputy. Analyst:  Kimberly ID. Shipe Technical Manager: G Edward Camey

This report applies only to the sample, or samples, investigated and is not necessarily indicative of the quality or condition of apparently identical or similar products. As a mutual protection to clients, the public, and these Laboratories, this report is
submitted and accepted for the exclusive use of the client to whom it is addressed and upon the condition that it is not to be used, in whele or in part, in any advertising or publicity matter without prior written authorization from us. Sample types,
locations, and collection protocols are based upon {he information provided by the persons submitting them and, unless collected by personnel of these Laboratories, we expressly disclaim any knowledge and liability for the accuracy and completeness of
this information. Residual sample material will be discarded in accordance with the appropriate regulatory guidelines, unless otherwise requested by the client. This report must not be used to claim, and does not imply product certification, approval,
or endorsement by NY ELAP, ATHA, or any agency of the Federal Government. All rights reserved. AMA Analytical Services, Inc.

. An ATHA (#100470) uulé%h[!,,,gh;gé‘i%;g! ’ég‘redilc(l Laboratory
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OWI {410 247-2024

[Focused on Results www.amalab.com

AIHA (#100470) NVLAP (#101143-0) NY ELAP (10920)
4475 Forbes Blvd, * Lanham, MD 20706

(301) 459-2640 « (800) 346-0961 » Pax (301) 4592643

M AMA Analytical Services, Ine,

CHAIN OF CUSTODY

e o

1500 210REV.608
SaskERE = 14700

Cpore iy

Mailing/Billing Information: Submittal Information:
1. Client Nume:__National Guard Bureay 1. JobNatie:, .
2. Address 1:__301-|HOld Bay Lane 2. Job Licaiidi; .
3. Address 2:___Afin: NGR-AVN-S|. Stata Mililary Beasrvation .+ 3, Jobi# #: W912K8-09-A-0003
4. Address 3 __Havre de Grace. Maryland. 21078 _ % Sodct fen & phow
5. Phoue #: _{410) 842.0273 Fach _(M10)042.068 5. SibiiiedB m%
Repaorting Information (Results will be provid
AFTER HOURS (st be preacheduled} NORMAL k3 - REPORT TO:
[AImmediste  Date Due: ) Inmmediate Q3 Day 0 Resutis Requlred ByNoon |; ‘}glln'clude COC/Tield Data Sheets with Report
124 Hours  Time Due: L) Next Day s Day + t‘ (BveryAttempt Will Bs %
C . 12 Day Date Duat ‘ Mads to Accomodats) . Ul Fax: us.army.m
| :aw us.army.m
PCM Alc - Please Indicate Filter Type: LA ELAP 198.4/Chatfield (QTY) L3 Pb Paint Chip (QTY)
I NIOSH 7400 (QTY) 5 LANY State Pr.wm;u (QTY) 11 Pb Dust Wipe (wipe type_E6=57 ) /& (QTY)
QA Fiberplass______(QTY) I Residual Ash QTY) T Pb Air Q1Y)
TEM AL - Please Indicate Filter Type: L1 Pb Soll/Salid QT
ga:gs‘;ﬁ = ‘QTB.N L Qual. (pres/abs) Vacuun/Dust «QrY) QPHTCLP, Q1Y)
L] Other (3 cify, Y . Q1Y) 0 Quan. {s/aren) Vacuum D3755-95 (QTY) 0 Drinking Water QPb_____(QTY)QCu_____(QTY)Q As___(QTY)
1 spe Q) Quan. (s/area)Dust DG80-99, (QTY) aglba;e Water O Pp {QTY)QCu (QTY)DAs____(QTY).
) EPA 600 - Visual Estimate (QTY) o £h. Fumace (Media ) (QTY)
0 EPA Point Count (QTY) (2 Qual. {pres/abs), (QTY) : _
) NY State Friable 198.1 QTY) Q ELAP 198.2/EPA 1002 (QTY) Collectlon Appa_mm for Spore Trops/Air Samples:
11 Grav. Reduction ELAP [98.6, (QTY) I BPA 100.1 (QTY) ng':;::lm1 TR T =
iy, - - - ace Vac 1 {
L Other (speil! ) (QTY) All somples received In good vondition unless otherwise noted. | (Q Surface Swab (QTY) Q) CulunbleD g::; (P«;;h—_) QTY)(Qm
2 Vermiculite Water samples <) Q Surface Tape——_ (QTY) O CulturebloID Spectes Mecla____)____ (QTY)
O Asbestos Soil PLM__(Qual) PLM_.(Quan) PLMWTEM_.AQual) PLMTEM,_.(Quan) L Q Orer (Spacify— ) (QTY)
_— SAMPLE TARORIIATION ANALYSES ; Gy, s CLIENT CONTACT
CLIENTID SAMPLE LOCATION/ VOLUME WIPE /g 5/ 3 [ 8/ 3 / g / S/ 5 Eofl B3 g/ <
NUMBER _IDENTIFICATION __DATT;. 4.[iRS). AREA ¥/ 3/ )R% R = Y STAFT ONIY)
! Em J03 12) /1] 45 ; i X 4 [Date/Time: Contact: By:
Z Drice bace frefyfe] 452 X Y DA o i s
3 ‘ Do W o Faon] )i JL2N < : . Lens
Y .U (Arwer ki / ¥ X
4 D M' \/ﬁN\)NC nJ" Iz [ x Date/I‘ig;E.——- Contact: By:
4 DM, Zaower  infyli] X '
7 VM. Reawens  |itff)y X
Pl R~ 11 Faone  |afa/n x
9 Bl Siepr ke K Date/Time: Contact: By:
/o Ean 11 LiewT lafitfn | . »
1 flr\ 17 Lot I?-/‘—//N. l/ % e
!1: £ (17 Frasee |1k, x ) \ \/ \
' 1. Date/Time RCVD;_¥ & / /1% e Via: y (Beinay: W o, e
LABORATORY / ks
2. Date/Time Analyzed: / @ By (Printj: Sipa:
STAFFONLY: 3. Results Reportgd Via; Date:; 7 i
" COPY sl
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0w (410) 247-2024 SEw202 210REV. 8,08
AMR Analytical Services, Ine. _
Focused on Results www.amalab.com g’lea;z l}?felil;l‘o :Ilus \ T\ w
AIHA (#100470) NVLAP (#101143-0) NY ELAP (10920) umber For Inquires) 5 \—\
475 Forbes Pivd. « Lauham, MD 20706 CHAIN OF CUSTODY ,
(301) 459-2640 « (R00) 346-0961 = Fax (301) 459-2643 -4]'&/1'
Mailing/Billing Information: Submittal Information: Lf,
1. Client Nume:_National Guard Bureau 1. Job lexﬁ!::_” 2.
2. Address 1:__301-1H Qld Bay Lane 2. Job Location; _
3. Address 2:__Atin: NGR-AVN-SI, Siata Military Resarvation . 3. Job#: : WWB12K6-09-A.0003
4. Address 3: __Havra da Grace, Maryland 21078 4. Contact Person
5. Phone #:,_(410) 942-0273 Fax#, (A10) 0420264 5. Subistited By :
Reporting Information (Results wilk be provldedns soon as technlcally feasthle):
AFTER TTOURS (mnt be pre-scheduled} mwM;nusmkssm REPORT 70
IdImmediste  Date Due: L1 Immediste Q3 Day o Rﬁul‘! RequlmdBy Noon Iﬂflbd: COC/Field Data Sheets with Report
I224 Hours  Time Due: U Next Day M 5Day + (BveryAttempt Will Bs S it
e t 12 Day Date Dua: Made to Accomodate) ) g]\?'n. gi.ai mzm
' .army.
e ory i sovem s — |
‘Asbestos Analysls » AR ba
—Please Indicate Filter Type: LI ELAP 198.4/Chatfield (QTY) L Pb Paint Chip (QTY)
w1 NIOSH 7400, (QIY [ANY State PLM/TEM, (QTY) 3 Pb Dust Wipe (wipe type ) (QTY)
i o S r— o) e e —
ease Indicate Flter Type: "
QAHERA,_________ = (QTY) u 8 s/abs) Vacuem/Du: TY Qb TCLP {QTY)
Q NIoSI1 7102 (QIY) 0 8‘3’.,?;"3,;;\’@?:; T (Q)m Q Drinking Water QPh___(QTY)Q Cu____(QTY) Dl As___(QTY)
1] Other (specify. )} (QTY) Q Quan, (s/area)Dust DG480-99 (QTY) 8:{1&:2 ‘VMQ:‘AC:::.) (QTY) Q)CU (QTY)Q As____(QTY).
TBM Watet s Pumace (Media QryY)
8 E‘I;l\ ](;0? ~(‘:’rsu;:l Estimate, T (QTY) 0 Qual. (pres/obs) @Qy) mm
5 N\;\St.o t:'r “;:i‘c T {QTY) O ELAP 198.2/EPA 1002 «QTY) Collection Apparatus for Spore Trap/Alr Samples:
{J Grav. Reduction ELAP T93.6, 1QTY) QEPA 100.1 Q1Y) U?":;"};':M«ﬁa R T — v
e Vaduy
L Other (speciy, ) {QTY) O All samples received in good condition unless otherwise noted. | Sﬁuca Sfmb ~(QTY) ) Culumable IDOenI:;(D;:Jh )(Q J(QI'Y)
2 Vermicolite (THM Water samples C) g i 'l;po__ (QTY) QCultunableTD Species (Medis___)___(QTY)
0 Asbestos Soil PLM_(Qual) PLM_.(Quan) PLMWTEM__tQual) PEMTEM _(Quan) - Otber (Specify ) (QTY)
, SAMPLEYRFORMATION ANATYEIS : o o CLIENT CONFACT
LIEN SAMPLE LOCATION/ VOLUME WIPE [ 5/ S/ = J1 558 2
%L’M};Eg) IDENTIFCATION ___DATE. (ITERS)  AREA /@ /&’ y / 3 /:‘?/5 /g /S E?E ﬁlg/ 2 (LABORATORY STAFE ONLY)
13 R 117 Andh S |1z bt /) (88 e . : Date/Time: Contact: By:
5 K LIS Locken linfthe ! p-3
/5~ Lo [0} Dési. ki / e .
7 Pon Il Yarerhest !LL[//?. ( ¥
17 Ros tlo frnge |afqn | X Date/Time: Contact: By:
/& R l0f Drsk _|rhifn | X
19 Dee Tasee a4l Vel X .
lo Rea ) iwjéfn ' o X SN DAL
Z) By £ iyl © X ¥ S J/Time: Contact: By:
(\ B e
LABORATORY  1+Date/Time RCVD: / g @ Vi By itint: Sign: / F o
STAFF ONLY: 2. Date/Time Analyzed: / / @ By prict): Sigm: / \
3. Resulty Reparted To: Vig: Date: loso M Tirse: \%
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[} °
AMA Analytical Services, Inc. ® & anvae Lo
it ; ACCREDITED LABORATORY
A cialized En 1ental Laborato (
A HORERGRGRE CERTIFICATE OF ANALYSIS AR
S ENVIRONMENTAL MCROBOLOGY
ISOMC 170257006
wares shascccodiledinbe cry
LA 3103470
Client: National Guard Bureau Job Name: Easton RC Chain Of Custody: 514784
Address: 301-IH Old Bay Lane, Attn: ARNG-CIG-P, Job Location: Easton, MD Date Submitted: 12/13/2012
State Military Reservation
Havre de Grace, Maryland 21078 Job Number: Not Provided Person Submifting: -
P.O. Number: W912K6-09-A-0003 Date Analyzed: 12/17/2012  Report Date:  12/17/2012
Summary of Atomic Absorption Analysis for Lead Page 1of I
AMA Sample Client Sample Analysis Type  Sample Type Air Volume Area Wiped Reporting Total ug Final Result Comments -
Number Number (L) () Limit
13022545 1 Flame Air 455 N/A 6.6 ug/m’ <3 <6.6  ug/m’
13022546 2 Flame Air 450 N/A 6.7 ug/m? <3 <6.7  ugh’
13022547 21 Flame Air Blank 0 N/A 3 ug/m? <3 ug

Analysis Method for Flame: Air, Wipes, Paints, and Soil/Solids: EPA 600/R-93/200(M)-7000B; Water: SM-3111B
Analysis Method For Furnace: Air, Wipes, Paints, and Soil/Solids : EPA 600/R-93/200(M)-7010; Water: SM-3113B
N/A = Not Applicable mg/Kg = parts per million (ppm) on a dry weight basis ~ mg/L = parts per million (ppm)
%Pb = percent lead on a dry weight basis ug = micrograms ug/L = parts per billion (ppb)

Note: All samples were received in good condition unless otherwise noted.

Note: All results have two significant digits. Any additional digits shown

should not be considered when interpreting the resull.

Air and Wipe results are not corrected for any blank results

Final results for air and wipe samples are based on client
supplied informalion nor verified by this laboratory.

Ly

See QC Summary for analytical results of quality control samples
associated with these
samples.

All results are to be considered preliminary and subject to

change unless signed by the Technical Director or Depuly. Analyst:

This report applies only to the sample, or samples,
submitted and accepted for the exclusive use of the client to whom it is addressed and upon the condition that itis not to be used,
locations, and collection protocols are based upon the information provided by the persons submitting them and,

Suphih Chinnapad

unless collceted by personnel of these Laboratories,

WMLy

Technical Manager: G Edward Camey

investigated and is not nccessarily indicative of the quality or condition of apparently identical or similar products. As a mutual protection to clients, the public, and these Laboratories, this report is
in whole or in part, in any adverfising or publicity matter without prior written authorization from us. Sample types,

we expressly disclaim any knowledge and lability for the accuracy and completeness of

this information. Residual sample material will be discarded in accordance with the appropriate regulatory guidelines, unless otherwise requested by the client. This report must not be used to claim, and does not imply product cerfification, approval,

or endorsement by NY ELAP, AIHA, or any agency of the Federal Government. All rights reserved. AMA Analytical Services, Inc.
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AMA Analytical Services, Ine.

.Focused on Results www.amaliab.com

ATHA (#100470) NVLAP (#101143-0) NY ELAP (10920)
4475 Forbes Blvd. * Latham, MD 20706

(301) 459-2640 « (800) 346-0961 = Fax (301) 459-2643

&

CHAIN OF CUSTODY

BEST AVAILABLE COPY
OMWI (410) 247-2024 158202
(Please Refer To This
Number For Inquires)

O

_—

514784 .

210REV. 6.08

Mailing/Billing Information: Submittal Information:
L. Client Name:_National Guard Bureau L tobNase: . EAsTan <
3. Address 1: __._301-JH Old Bay lane 2. Joblacafidill, ZATran  AMD
3. Address 2:__Aftn: NGR-AVN-SI, Stata Military Reasrvation __« = 3. Jobi:
4. Address 3: __Havra da Grace, Maryland 21078 i 4. Contact Per:
5. Phoue #:._(410) 8420273 Fax #:_(410) 0420264 5. Subiliredh) “:
Reporting Information (Resulls will be providedas soon us technically feasible):
AFTER HOURS (mst he pre-scheduled) BUSINERS HOURD: . REPORT TO!
dimmediate  Date Due: O Immediate 0 3 Day Results Required By Noon
%4 Hows T QRewdy  @5Dus AR fonio
c A 12 Day Date Due: Made to Accomodata)
Asheatos Analysls ; : TS —— |
m’fﬁ‘-,&,‘é‘,‘;‘;ﬁ&“‘”“““ Filter Tyrggw, LI ELAP 198.4/Chatfleld__________ (QTY) £ Pb Paint Chip
ol e Y CINY State PLMIEM ____ (QTY) LI Pb Dust Wipe (wipe type ) (QTY
 Fiberglass—_{QTY) L Residual Ash _(QTY) @Pb Air, 3P QTY) A
TEM AL - Please Indicate Filter Type: - LI SollSotid QTY)
8 :I:gs‘}?'l'm—(QTiYQ)'l’Y) L1 Qual, (pres/abs) VocuunvDust_________ (QTY) L2 PhICLP, (QTY) )
1Y Other (specify ) (QTY) 0 Quan. (s/area) Vacuum D5755-95 QTY) Q2 Drinking Water 01 Pb___(QTY)QCu___(QTY)QAs____(QTY)
PL g Q Quan. (s/area)Dust DGA80-99, (QTY) £ Waste Water QPb___ (QTY) D Cu {QTY)Q As (QTY).
LI EPA 600 — Visual Bstimate (QTY) TEM Water . e It Fumace (Media ) (QTY)
Q) EPA Point Count (QTY) 0 Qual. (pres/abs) —(Q1Y) :
(J NY State Friable 198.1 QTY) QIELAP 198.2/EPA 1002 (QTY) Collection Apparatus for Spore Traps/Air Samples:
U Grav. Reduction ELAP 198.6 (QTY) QEPA 100.1 (QTY) Dgﬂﬂwhﬂ Media
L Other (specify, ) QTY) All samples received in goxd condltion unless otherwise noted. | sm;ﬂ;g;.b_ (Qg)m gﬁm;:ﬁ&mu__ __)_..(QTY)(QTY)
iz TR Q Surfoco Tape— (QTY) O Culnaable D Spevies (Meds_ L (QT)
0 Asbestos Soil PLM__(Qualy PLM__(Qua) PLMWTEM, _iQual) PLMTEM__(Quas) Q Ofber (Spaifyeee)ome(QTY) :
- SAMPLE SNFORMATION ANALVEIS MORPRR ; |
LIENT ID SAMPLE LOCATION/ VOLUME WIFE / 5 / 5 5[ 2 / s / g/ 5 /&8 5‘3 g/ & / CLIENT CONTACT
UMBER IDENTIFICATION ___DATE (ITERS) AREA [ & ¥ [(3/8/3 & | 5 [#2§ 8l 4 (LABORATORY STAFF ONLY)
Ji2 R /82 12 k/h ¥3~ X ] Date/Time: Contact: By:
& Darce Bacn  (nfefn] %2 %
2l B A ] 6 X 3
anclnmc: Coutact: By:
Date/Time: Contact: By:
N A
B R R A Al
; 1. Date/Time RCVD: Via: XUt By erieny: 7 <
LABORATORY ' .~ -~ Y Y - A - Y (i ‘ Sign: \\"\)
STAFF ONLY: Py R:sim‘:e e Y “""“"V - S > - Sign:
. a; ate; .. S : A
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Appendix B. Photographs
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Converted Firing Range
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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, 27"
Edition

4. 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. Environmental Protection Agency (EPA) standards [40 Code of Federal
Regulations (CFR) 745.227(h)(3)]

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

10. The US Army Technical Guide 277 Army Facilities Management Information
Document on Mold Remediation, February 2002.

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

12. 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
REPLY TO
ATTENTION OF
MCHB-TS-OFS May 2004

MEMORANDUM FOR Army National Guard Bureau (NGB) Region North Industrial Hygiene
NGB-AVS-SI-IH/— 301-1H Old Bay Lane, Havre de Grace, MD 21078

SUBJECT: Maryland Army National Guard Facilities Industrial Hygiene Baseline Surveys,
Project No. 55-ML-01ED-03 Edgewood Armory, Edgewood MD

1. Enclosed is a copy of subject report and one CD-ROM.

2. Please direct any additional comments or concerns to Ms.

at DSN 584-5475/3118, commercial (410) 436-5475/3118 or e-mail address at
)apg.amedd.army.mil.

ENCL
Industrial Hygienist
Industrial Hygiene Field Services Program
Readiness thru Health
Printed on @ Recycled Paper
Posted to NGB FOIA Reading Room BEST AVAILABLE COPY FOIA Requested Record #J-15-0085 (MD)
May, 2018 Released by National Guard Bureau

Page 2373 of 5269



CHPFM FORM 432-E (MCHB-CS-IPD), OCT 03

BEST AVAILABLE COPY

U.S. Army Center for Health Promotion

and Preventive Medicine

MDARNG FACILITIES IH BASELINE SURVEY
EDGEWOOD ARMORY
EDGEWOOD, MD
55-ML-01ED-03

Approved for public release; distribution unlimited.

Readiness Thru Health
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U.S. ARMY CENTER FOR HEALTH PROMOTION AND PREVENTIVE MEDICINE

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. Thaf organization was
established at the beginning of World War i and was under the direct junisdiction of The Army
Surgeon General. it was onginally located at the Johns Hopkins School of Hygiene and Public
Heaith, with a staff of three and an annual budgef 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 fo the Nation's war effort.

Until 1995, # was nationally and internationally known as the U.S. Ammy Environmental
Hygiene Agency or AEHA. Its mission is expanding fo 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. Ammy Center for Health Promotion and Preventive
Medicine. lfs mission for the future is to provide worldwide technical support for implementing
preventive medicine, public heakh and heafh promofion/welness 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 inciude chemists, physicists,
engineers, physicians, opfometrists, audiologists, nurses, industrial hygienists, toxicologists,
enfomologists, 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 fo &ts values which
are steeped in its rich heritage:

4 Integrity is the foundation

4 Excellence is the standard

4 Customer satisfaction is the focus

4 Its people are the most valued resource

4 Continuous qualtty improvement is ifs pathway

The organization, which stands on the threshold of even greafer challenges and
responsibilities, has General Officer leadership. As if moves into the next century, new programs
are being added refated to health promotion/wellness, soldier fitness and disease surveiflance. As
ahvays, its mission focus is centered upon the Army Imperatives so that we are trained and ready fo
enhance the Army's readiness for war and operations other than war.

it is an organization fiercely proud of its history, yet equally excited abouf 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.

CHPPM FORM 433-E (MCHB-CS-IED), OCT 03 (reverse)
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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

EXECUTIVE SUMMARY
MARYLAND ARMY NATIONAL GUARD FACILITIESINDUSTRIAL HYGIENE
BASELINE SURVEY S, 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 abaseline so that aworker’s
history of exposuresis 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 200ug/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 roomsin 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. Thereisboth 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 wallsin the armory, and that the water drips onto the floor and presents adlip 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

Readiness thru Health
Frintnd on ) Recyced Paper
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EXSUM, MDARNG Facilities IH Baseline Surveys, Edgewood Armory, Edgewood MD
Project No. 55-ML-01ED-03

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 asingle 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 rangeis classified as 5.
Clean all areasin and adjacent to the former IFR where sampling results showed significantly
elevated levels of dust-lead. Comprehensive guidelines arein Appendix F. Consult with the
Maryland Armory Environmental Coordinator concerning waste disposal requirements after
cleanup. Apply asealant 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. Addressall 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 40ug/ft2 on
floors and clean to the USACHPPM decontamination level of 200ug/ft2 for dust-lead on all other
surfaces. A potential occupational exposure to lead has been identified for workersinvolved in
renovation and abatement activitiesin the IFR area. These workers are required to bein
compliance with the OSHA lead in construction standard 29 CFR 1926.62. Thereisa 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.

ES-2
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MDARNG Facilities IH Baseline Surveys, Edgewood Armory, Edgewood MD
Project No. 55-ML-01ED-03
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DEPARTMENT OF THE ARMY
US ARMY CENTER FOR HEALTH PROMOTION AND PREVENTIVE MEDICINE
5158 BLACKHAWK ROAD
¥ ccriv o ABERDEEN PROVING GROUND MD 21010-5403
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 ||l - 'ndustrial
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 [IEIIRREEREIEIE  2rmory manager, 410-436-2423 and Ms. ||
B 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.

Readiness thru Health
Frintnd on ) Recyced Paper
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MDARNG Facilities IH Baseline Surveys, Edgewood Armory, Edgewood MD
Project No. 55-ML-01ED-03

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

(2) Asbestos. No asbestos wasinstalled in this armory.

(3 Mold. Thereismold inthearmory.

(4) Safety Hazards Condensation collects on the walls and drips onto the floor. This
presents a potential dip 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). Thereisacentral HVYAC
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 |ead has been
abated in the indoor firing range. However, there are till high levels of dust-lead in the former
indoor firing range. The IFR is currently being used for storage. There are plansto useit as an
exercise room in the near future.

i. Photographs (Appendix C).

j. SiteMaps. (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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MDARNG Facilities IH Baseline Surveys, Edgewood Armory, Edgewood MD
Project No. 55-ML-01ED-03

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
guidelinesfor 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). Theindoor 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 200ug/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 |ocations, photograph numbers, and
analytical results. All sample resultsthat are equal to or exceed 200ug/ft? of dust-lead are
highlighted.
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MDARNG Facilities IH Baseline Surveys, Edgewood Armory, Edgewood MD
Project No. 55-ML-01ED-03

Table 1. Sample Locations, Photograph numbers, and Analytical Results

Sample Type of Location Photo Result

Numbers Sample pg/ft?
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 1024 | <110

room)
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 |FR rear storage room floor 1031 1600
AB W10 Wipe Former IFR acoustical wall panel 1032 <110
AB W11 Wipe Former IFR perforated metal soundproofing 1033 1600
panel

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 Parts Per
Samples Billion
ABH20 01 Water Women's Bathroom First Floor First Draw 7.9
ABH20 02 Water Women's' Bathroom First Floor Second Draw <1
ABH20 03 Water Utility Sink First Floor First Draw 3.1
ABH20 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
guidelinesfor 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). Theindoor 