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Executive Summary 

Aria Environmental, Inc. (AEI) was contracted to perform an industrial hygiene evaluation for the 

Vermont Army National Guard (VT ARNG) Bennington Readiness Center located at 100 Franklin 

Lane, Bennington VT 05201.  performed the evaluation on October 24, 2011. The point 

of contact for the facility was . The purpose of the evaluation was to identify and 

measure the existence and extent of potentially hazardous operations or conditions at Army 

National Guard (ARNG) facilities. The survey included: (1) ventilation system evaluations, noise 

dosimetry if appropriate, lighting surveys, hazard control evaluations and any additional 

information pertinent to the operations; (2) an evaluation of the physical condition of the facility 

and personnel concerns including visual inspections for peeling potentially lead-based paint, 

damaged suspect asbestos-containing materials, water damage or mold problems; indoor air 

quality concerns; and housekeeping practices; and (3) photographs of the exterior and interior of 

the readiness center.  The results of the evaluation indicated the following: 

 

Paint Chip and Wipe Samples for Lead Contamination: A visual inspection was performed to 

determine if there were any areas of peeling paint at the facility that could pose a lead exposure 

hazard. Peeling paint was observed in men’s bathroom and shower located in the basement of 

the facility. A sample of the peeling paint was found to contain 0.19% lead by weight. The shower 

and bathroom paint chip sample would not be considered lead-based by the Environmental 

Protection Agency (EPA) and State of Vermont definitions (>0.5% by weight). Results of dust wipe 

samples collected from the former firing range and one sample from the window sill in the Drill Hall 

were above the recommended maximum levels for adult exposures with results ranging from 520 

to 2500 µg/ft2. All additional wipe samples collected from the facility were below the 

recommended maximum levels for adult exposures. 
 

Visual Inspection for Damaged Asbestos-Containing Materials: A visual inspection was performed 

to determine if there were any suspect asbestos-containing material and its condition. No 

damaged suspect asbestos-containing materials were observed. 

 

Visual Inspection for Water Damage and Mold Growth: A visual inspection was performed to 

determine if there was any water damage or visible mold growth at the facility. No water damage 

or evidence of mold growth was observed on the day of the inspection. However, staff at the 

facility indicated that a crack in the foundation in the Supply Room does lead to water intrusion 

during times of wet weather.   

 

Visual Inspection for Housekeeping Concerns: A visual inspection was performed to assess the 

state of housekeeping in the facility.  The housekeeping was good.  

 
Lighting: A lighting survey was performed in all areas within the readiness center. The evaluation 

indicated illumination deficiencies in the Drill Hall and Stage/Weight Room. The illumination 

measurements indoors ranged from 17.7 foot candles (fc) to 148 fc. 

 

Indoor Air Quality: Temperature and relative humidity measurements were mostly within the 

comfort ranges for the winter season on the day of the survey. The outdoor temperature and 

relative humidity were 610.9º F and 44.1% on the day of monitoring. Indoor concentrations of 

carbon dioxide (CO2) and carbon monoxide (CO) were below the guidelines in all areas. 

 

Hazard Communication Program and Material Safety Data Sheets (MSDSs): A written hazard 

communication program was not readily available, and updated MSDSs are required per OSHA 

29 CFR 1910.1200. It is recommended that a copy of the written hazard communication program 
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be placed in every MSDS notebook. MSDSs for some new custodial products are required per 

OSHA 29 CFR 1910.1200.  

 

Overall, the Bennington Readiness Center has few industrial hygiene issues, and programs are in 

place to protect, inform and train employees and maintain the facility.   
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1 Introduction 

Aria Environmental, Inc. (AEI) was contracted to perform an industrial hygiene evaluation for the 

Vermont Army National Guard (VT ARNG) Bennington Readiness Center located at 100 Franklin 

Lane, Bennington VT 05201.  performed the evaluation on October 25, 2011. The 

point of contact for the facility was . The purpose of the evaluation was to identify 

and measure the existence and extent of potentially hazardous operations or conditions at Army 

National Guard (ARNG) facilities.  

 

The Bennington Readiness Center was built in 1926. The readiness center is staffed by 8 

administrative personnel. The operations conducted at the facility include supply and 

administrative duties. A diagram of the building layout is provided in Appendix A. All sampling 

sheets and laboratory certificates of analysis are provided in Appendix B. Selected photographs 

taken during the evaluation are provided in Appendix C. Indoor air quality and lighting survey 

measurement log sheets are provided in Appendix D. Lists of all references used during the 

evaluation are included in the main body of the report.     

2 Evaluation Methods  

The industrial hygiene survey of the Bennington Readiness Center consisted of visual inspections, 

interviews with employees, and sampling plan development in order to achieve the following:  

(1) evaluations of operations including operation description, sampling for lead in air or on 

surfaces if appropriate, ventilation system evaluations, noise measurements if appropriate, 

lighting surveys, hazard control evaluations and any additional information pertinent to the 

operations; (2) an evaluation of the physical condition of the facility and personnel concerns 

including visual inspections for peeling potentially lead-based paint, damaged suspect 

asbestos-containing materials, water damage or mold problems; indoor air quality concerns; 

and housekeeping practices; and (3) a building layout and photographic documentation of the 

interior of the facility.    

 

The National Guard Bureau (NGB) Region North IH Office provided all industrial hygiene 

equipment for air sampling (equipment and media), ventilation, lighting, noise and indoor air 

quality (IAQ) survey instruments and paid for laboratory analytical fees. Laboratories were 

chosen or approved by the NGB IH office.   

3 Operations  

Operations conducted at the Bennington facility consist exclusively of supply and administrative 

duties. No other maintenance of vehicles or other physical tasks are performed at the facility. A 

small garage exists in the facility basement but it is only used for storage.  

4   Noise Hazards 

No noise-generating activities were taking place on the day of the survey. Due to the nature of 

the tasks performed onsite, no activities requiring noise monitoring are anticipated to occur at 

the RC.    

 

5   Hazard Controls 

Ventilation Systems 
No local exhaust ventilation systems were present in the facility.  
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6   Physical Condition of the Facility and Personnel Concerns 

An evaluation of the physical condition of the facility and personnel concerns was performed 

including visual inspections for peeling potentially lead-based paint, damaged suspect 

asbestos-containing materials, water damage or mold problems; and housekeeping practices. 

Lighting measurements were taken in all areas of the facility, and indoor air quality 

measurements were collected in select areas. 

Paint Chip and Dust Wipe Samples for Lead Contamination  

A visual inspection was performed to determine if there were any areas of peeling paint at the 

facility that could pose a lead exposure hazard. Peeling paint was observed in men’s bathroom 

and shower located in the basement of the facility. A paint chip samples were submitted to 

AMA Analytical Services, Inc. of Lanham, MD for lead analysis. The samples were found to 

contain 0.19% lead by weight. The shower and bathroom paint chip sample would not be 

considered lead-based by the Environmental Protection Agency (EPA) and State of Vermont 

definitions (>0.5% by weight). Certificates of analysis are included in Appendix B 

 

To determine if any cross contamination of lead from any source into areas of the facility existed, 

wipe samples were collected using ghost wipes and 10 centimeter (cm) x 10cm templets. The 

Environmental Protection Agency (EPA) and the State of Vermont limits for lead in dust are 40 

micrograms per square foot (µg/ft2) on floors, 250 µg/ft2 on window sills, and 400 µg/ft2 in window 

troughs. These limits apply to pre-1978 Army facilities only if children under 6 years of age occupy 

them for 60 or more hours per year.  The NGB Region North Industrial Hygiene Office concurs with 

the US Army Public Health Command recommended maximum level for adult exposures of 200 

µg/ft2 on floors and frequently contacted surfaces, which is more stringent for window sills than 

the EPA/State standards. Dust wipe samples were submitted to AMA for atomic absorption 

spectrophotometry (AAS) following the analytical method ASTM D3335-85A. Several wipe 

samples collected from the former firing range and one sample from the window sill in the Drill 

Hall were above the recommended maximum levels for adult exposures with results ranging 

from 520 to 2500 µg/ft2.  All additional wipe samples collected from the facility were below the 

recommended maximum levels for adult exposures. Results are given in Table 1 and certificates 

of analysis are included in Appendix B. 

 

Table 1 –Dust Wipe Sampling Data Sheet for VT ARNG 

Bennington Readiness Center on October 25, 2012. 

Wipe Sample # Wipe Sample Location Lead Result 

(µg/ft2) 

BEN-01 
Supply Room/ Former Indoor Firing Range, Former 

bullet trap 
<110 

BEN-02 Supply Room/ Former Indoor Firing Range, Light fixture 590 

BEN-03 
Supply Room/ Former Indoor Firing Range, Overhead 

Heater 
520 

BEN-04 Supply Room/ Former Indoor Firing Range, Stored totes <110 

BEN-05 Supply Room/ Former Indoor Firing Range, Floor 2,500 

BEN-06 
Supply Room/ Former Indoor Firing Range, Floor 

immediately outside  
530 

BEN-07 Supply Office, Work station <110 
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Table 1 –Dust Wipe Sampling Data Sheet for VT ARNG 

Bennington Readiness Center on October 25, 2012. 

Wipe Sample # Wipe Sample Location Lead Result 

(µg/ft2) 

BEN-08 Kitchen, Counter <110 

BEN-09 Drill Hall, Table <110 

BEN-10 Drill Hall, Middle of floor <110 

BEN-11 Drill Hall, Window sill 580 

BEN-12 Room 12, Supply vent <110 

BEN-13 Stage, Middle of stage <110 

BEN-14 Room 14, Top of cabinet <110 

BEN-15 Room 23, Middle of Entry floor <110 

BEN-16 Break Room, Table <110 

BEN-17 Room 19, Window Sill <110 

*The recommended maximum level for adult exposures is 200 µg/ft2 lead on surfaces. 

  

Visual Inspection for Damaged Asbestos-Containing Materials 
A visual inspection was performed to determine if there was any damaged suspect asbestos-

containing material (ACM). No damaged suspect asbestos-containing materials were observed. 

Visual Inspection for Water Damage and Mold Growth 

A visual inspection was performed to determine if there was any water damage or visible mold 

growth at the facility. No water damage or evidence of mold growth was observed on the day 

of the inspection. However, staff at the facility indicated that a crack in the foundation in the 

Supply Room does lead to water intrusion during times of wet weather.   

Visual Inspection for Housekeeping Concerns 

A visual inspection was performed to assess the state of housekeeping in the facility. The 

housekeeping was good. Most areas were clean and tidy.   

Lighting  

Illumination levels were measured using a Cal-Light 400L, calibrated on April 16, 2012, and 

compared to minimum lighting requirements for various facilities and functions based on the 

following references: American National Standards Institute/Illumination Engineering Society of 

North America (ANSI/IESNA) Standard RP-1-04 (Office Lighting) and ANSI/IESNA Standard RP-7-01 

(Lighting Industrial Facilities). 

 
A lighting survey was performed in all areas within the readiness center. The evaluation 

indicated illumination deficiencies in a few areas. The illumination measurements indoors ranged 

from 17.7 foot candles (fc) to 148 fc. The complete results of the evaluation are presented in 

Appendix D, including whether the results met minimum requirements for illumination.     
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Indoor Air Quality (IAQ) 

Indoor air quality measurements (i.e., temperature, relative humidity, carbon dioxide and 

carbon monoxide) were taken using a TSI Q-Trak Model 7575x, factory calibrated in July, 2012. 

Temperature, relative humidity and carbon dioxide (CO2) measurements were compared to the 

recommended levels established by the American Society of Heating, Refrigerating and Air-

Conditioning Engineers (ASHRAE). Carbon monoxide (CO) concentrations were compared to 

the ACGIH Threshold Limit Value (TLV) for CO and the Environmental Protection Agency’s (EPA’s) 

National Ambient Air Quality Standard (NAAQS) for CO. 

 
Industry guidelines or standards for seasonal temperature and humidity ranges for thermal 

comfort are established by ASHRAE standard 55-2010. These ranges are presented in Table 2.  

The U.S. EPA also recommends maintaining relative humidity below 60% and ideally between 30 

and 50% to prevent mold growth. Complete results are provided in Appendix D with the lighting 

survey measurements. 
 

Table 2 - Acceptable Ranges of Temperature and  

Relative Humidity in Summer and Wintera  

Relative 

Humidity 

Winter 

Temperature 

Summer 

Temperature 

30% 68.5°F – 76.0°F 74.0°F – 80°F 

40% 68.5°F – 75.5°F 73.5°F – 79.5°F 

50% 68.5°F – 74.5°F 73.0°F – 79.0°F 

60% 68.0°F – 74.0°F 72.5°F – 78.0°F 
aadapted from ASHRAE Standard 55-2010 

 

Temperature and Relative Humidity 

Indoor temperature and relative humidity (Rh) measurements in the facility ranged from 62.8 to 

73.3º F and 39.9 to 62.0% Rh. Temperatures and relative humidity were mostly within the winter 

comfort ranges in the areas monitored. The outdoor temperature and relative humidity was 61.9º 

F and 44.1% on the day of monitoring.  

 

Carbon Dioxide (CO2) and Carbon Monoxide (CO) 

Carbon dioxide and carbon monoxide measurements are used to assess ventilation system 

performance. The exhaled breath of building occupants is the main indoor source of carbon 

dioxide; therefore, the build up of CO2 indicates inadequate ventilation. The concentration of 

concern for carbon dioxide is set by ASHRAE standard 62.1–2010 as 700 ppm above outdoor 

concentrations. Indoor levels of CO2 ranged from 458 to 851 parts per million (ppm). Outdoor 

CO2 levels were 492 ppm.  CO2 measurements were below the guideline in all areas monitored, 

indicating adequate fresh air exchange.  

 

Carbon monoxide is a byproduct of incomplete combustion. Indoor concentrations indicate 

contamination caused by improperly vented or malfunctioning boilers, furnaces or stoves or 

from vehicle exhaust entering the building from garages, loading docks, nearby roads or parking 

lots. The concentration of interest set by ASHRAE standard 62.1-2010 and the National Ambient 

Air Quality Standards (NAAQS) for carbon monoxide is an 8 hour average of 9 ppm. The ACGIH 

TLV for CO is 25 ppm. Indoor levels of CO ranged from 0.5 to 1.1 ppm; therefore, concentrations 

are below occupational exposure limits, ASHRAE and the NAAQS-recommended CO 

concentrations.   

 

 

BEST AVAILABLE COPY

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

Page 318 of 1352

Posted to NGB FOIA Reading Room 
May, 2018



Industrial Hygiene Survey Report 

Vermont Army National Guard (VT ARNG) 

Bennington Readiness Center 

 

5 

Additional Information 

 

Hazard Communication Program and Material Safety Data Sheets (MSDSs): A written hazard 

communication program was not readily available, and updated MSDSs are required per OSHA 

29 CFR 1910.1200. It is recommended that a copy of the written hazard communication program 

be placed in every MSDS notebook. MSDSs for some new custodial products are required per 

OSHA 29 CFR 1910.1200.  

7   Conclusions 

The results of the evaluation indicated no concerns with the following at the facility: 

contamination of clean air sources, the presence of damaged suspect asbestos-containing 

materials, water intrusion, peeling lead-based paint, noise hazards, visible mold and 

housekeeping. The results of the evaluation indicated industrial hygiene concerns in the 

following areas: accumulated lead-containing dust, the hazard communication program and 

lighting. Overall, the Bennington Readiness Center has few industrial hygiene issues, and 

programs are in place to protect, inform and train employees and maintain the facility.   

8   Limitations 

This report has been prepared for the exclusive use of the U.S. Army National Guard (USARNG) 

and/or their agents.  This service has been performed in accordance with generally accepted 

industrial hygiene and environmental practices. No other warranty, expressed or implied, is 

made. Our conclusions and recommendations are based, in part, upon information provided to 

us by others and our site observations. We have not verified the completeness or accuracy of 

the information provided to us by others, unless otherwise noted. Our observations and 

recommendations are based upon conditions readily visible at the site at the time of our site visit, 

and upon current industry standards.   

 

By virtue of providing the services described in this report, the preparer does not assume the 

responsibility of the person(s) in charge of the site, or otherwise undertake responsibility for 

reporting to any local, state, or federal public agencies any conditions at the site that my 

present a potential danger to public health, safety, or the environment. It is the Client’s 

responsibility to notify the appropriate local, state, or federal public agencies as required by law, 

or otherwise to disclose, in a timely manner, any information that may be necessary to prevent 

any danger to public health, safety, or the environment. Under this scope of services, the 

preparer assumes no responsibility regarding response actions initiated as a result of these 

findings.  Response actions are the sole responsibility of the Client and should be conducted in 

accordance with local, state, and/or federal requirements, and should be performed by 

appropriately licensed personnel as warranted. 
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Bennington RC

Photo 1: Bennington RC Front Entrance Photo 2: Storage Area

Photo 4: Storage AreaPhoto 3: Storage Area
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Bennington RC

Photo 5: Supply Room Photo 6: Supply Room

Photo 8:Peeling Paint in Men’s Basement ShowerPhoto 7: Peeling Paint in Men’s Basement Shower
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Bennington RC

Photo 9: Men’s Basement Restroom Photo 10: Break Room

Photo 12 Mechanical Room:Photo 11: Kitchen
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Bennington RC

Photo 13: Basement Hallway to Garage Photo 14: Office

Photo 16: StagePhoto 15: Drill Hall and Stage

BEST AVAILABLE COPY

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

Page 334 of 1352

Posted to NGB FOIA Reading Room 
May, 2018



Bennington RC

Photo 17: Drill Hall Balcony Photo 18: Drill Hall

Photo 20: Bunk RoomPhoto 19: Computer Room

BEST AVAILABLE COPY

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

Page 335 of 1352

Posted to NGB FOIA Reading Room 
May, 2018



Bennington RC

Photo 21: Office Photo 22: Office

BEST AVAILABLE COPY

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

Page 336 of 1352

Posted to NGB FOIA Reading Room 
May, 2018



 
 

 

 
Appendix D 

IAQ and Lighting Survey Log Sheets 
 

BEST AVAILABLE COPY

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

Page 337 of 1352

Posted to NGB FOIA Reading Room 
May, 2018



State Vermont City Bennington

Date 10/25/2012 Inspector Cal-Light 400L

Facility Description Bennington RC 4980243
Weather Conditions 16-Apr-12

Location Function
No. 

Occupants Time
Temp. 
(°F) Ex

ce
ed

ed

RH (%) Ex
ce

ed
ed

CO2 

(ppm) Ex
ce

ed
ed

CO 
(ppm) Ex

ce
ed

ed

Illuminance 
(fc) In

su
ffi

ci
en

t

Illuminance 
Reference (fc)

1 Classroom/Break Room 62.8 X 61.4 X 523 1.1 51.8 30-50

2 Kitchen 64.2 X 51.8 482 0.7 64.1 50

3 Boiler Room 65.9 X 49.8 474 0.6 32.9 30

4 Locker Room 68.2 51.0 517 0.7 144.7 7

5 Garage 68.4 40.3 523 1.0 28.8 X 30

6 Supply Room 72.6 50.2 745 0.9 109.9 30

7 Latrine 69.0 59.0 648 0.9 148.0 5

8 Janitor's Closet 68.9 62.0 X 677 0.9 53.9 30

9 Trainer's Storage 71.4 51.4 704 0.7 152.6 30

10 Maintenance Storage 70.9 46.9 583 0.9 105.5 30

11 Stairwell 70.3 47.5 596 0.6 140.1 5

12 Office 71.4 45.0 847 0.9 85.6 30-50

13 Office 71.6 45.0 851 0.9 96.8 30-50

14 Recruiters Office 72.2 44.1 669 0.9 86.3 30-50

15 Drill Hall 73.1 43.3 551 0.8 29.2 X 50

16 Stage/Weight Room 72.5 43.8 545 0.9 17.7 X 30

17 Office 69.6 50.4 699 0.6 120.6 30-50

18 Office 70.6 50.5 458 0.5 60.9 30-50

19 Bunk Room 72.3 46.4 658 0.6 38.5 5

20 Computer Room 72.6 44.8 616 0.6 57.8 30-50

21 Medic Room 73.0 42.7 741 0.8 28.6 30-50

National Guard Industrial Hygiene Survey For Indoor Air Quality and Light Level

Light

Instrument

Serial Number

Instrument

Serial Number
Last Calibration

IAQ

Last Calibration

Q-trak 7565-X

7575x1228011
Jul-12
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State Vermont City Bennington
Date 10/24/2012 Inspector Cal-Light 400L
Facility Description Westminster RC 4980243
Weather Conditions 16-Apr-12

Location Function
No. 

Occupants Time
Temp. 

(°F) E
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ee
de

d

RH (%) E
xc

ee
de

d

CO2 

(ppm) E
xc

ee
de

d

CO 
(ppm) E

xc
ee

de
d

Illuminance 
(fc) In

su
ffi

ci
en

Illuminance 
Reference (fc)

22 Office 73.3 39.9 569 0.7 98.5 30-50

23 Entry Vest bule 73.2 43.7 728 1.1 75.0 10

24 Storage 71.6 49.7 793 0.7 105.3 30

25 Latrine 73.1 45.6 610 0.6 53.2 5

26 Latrine 72.9 46.1 612 0.6 54.6 5

Serial Number 7575x1228011 Serial Number
Last Calibration Jul-12 Last Calibration

National Guard Industrial Hygiene Survey For Indoor Air Quality and Light Level

IAQ Light
Instrument Q-trak 7565-X Instrument
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Executive Summary 

Aria Environmental, Inc. (AEI) was contracted to perform an industrial hygiene evaluation for the 

Vermont Army National Guard (VT ARNG) Green Mountain Readiness Center located at 789 

Vermont National Guard Road, Colchester, VT 05446. , CIH, CSP performed the 

evaluation on October 21, 2011. The point of contact for the facility was ” 

, the caretaker for the readiness center. The purpose of the evaluation was to identify 

and measure the existence and extent of potentially hazardous operations or conditions at Army 

National Guard (ARNG) facilities. The survey included: (1) ventilation system evaluations, noise 

dosimetry if appropriate, lighting surveys, hazard control evaluations and any additional 

information pertinent to the operations; (2) an evaluation of the physical condition of the facility 

and personnel concerns including visual inspections for peeling potentially lead-based paint, 

damaged suspect asbestos-containing materials, water damage or mold problems; indoor air 

quality concerns; and housekeeping practices; and (3) photographs of the exterior and interior of 

the readiness center.  The results of the evaluation indicated the following: 

 

Paint Chip and Wipe Samples for Lead Contamination: A visual inspection was performed to 

determine if there were any areas of peeling paint at the facility that could pose a lead exposure 

hazard. No peeling paint was observed in the facility. The former firing range was being renovated 

and layers of old paint were exposed when some boards were removed. The lead check test kit 

was used to test this layer and found to be positive for lead. The readiness center caretaker called 

an immediate meeting with the construction contractor and the environmental compliance 

manager, Ms. Lee Ann Banks, to discuss lead-based paint and dust in the room. It was determined 

that records of lead testing during and after the conversion of the firing range were available and 

measures were being taken to control lead dust hazards during the renovation. The firing range 

had been converted approximately one year ago but had not been used in many years. Results 

of dust wipe samples taken throughout the facility were below the recommended maximum 

criterion for surface contamination of lead (200 micrograms per square foot (µg/ft2)) in all areas 

sampled except for two samples collected from the floor in the former firing range (2,000 – 3,100 

µg/ft2). The recent renovation activities in the former firing range may have disturbed lead-

containing dust from building materials that had remained after the conversion. 
 

Visual Inspection for Damaged Asbestos-Containing Materials: A visual inspection was performed 

to determine if there were any suspect asbestos-containing material and its condition. Damaged 

insulation was observed in the boiler room, and damaged floor tiles were observed in Room 233 

that was under renovation. Bulk samples containing layers of insulation and pipe wrap from the 

boiler room were analyzed, and no asbestos was detected in any layer. No asbestos was 

detected in the floor tile or mastic samples from Room 233.    

 

Visual Inspection for Water Damage and Mold Growth: A visual inspection was performed to 

determine if there was any water damage or visible mold growth at the facility. Occasional roof 

leaks were reported by the caretaker, and a moldy ceiling tile was observed in Room E234.  

 

Visual Inspection for Housekeeping Concerns: A visual inspection was performed to assess the 

state of housekeeping in the facility.  The housekeeping was good. Most areas were clean and 

tidy. 

 
Lighting: A lighting survey was performed in all areas within the readiness center. The evaluation 

indicated illumination deficiencies in several areas. Light fixtures were installed too far apart so that 

light was deficient in between fixtures in some rooms and most hallways. The illumination 

measurements indoors ranged from 1.7 foot candles (fc) to 168 fc. 
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Indoor Air Quality: Temperature and relative humidity measurements were mostly within the 

comfort ranges for the winter season on the day of the survey. The outdoor temperature and 

relative humidity were 58.6º F and 47.3% on the day of monitoring. Indoor concentrations of 

carbon dioxide (CO2) and carbon monoxide (CO) were below the guidelines in all areas. 

 

Emergency Eyewash and Shower Maintenance:  Plumbed emergency eyewash stations located 

on sink faucets in the medical department were not being inspected and flushed on a weekly 

basis in accordance with ANSI Z358.1-2009. Weekly flushing and a general cleaning of the 

fountains are recommended. An inspection tag or list should be posted nearby to record the 

weekly flushing. 

 

Hazard Communication Program and Material Safety Data Sheets (MSDSs): A written hazard 

communication program was not readily available, and updated MSDSs are required per OSHA 

29 CFR 1910.1200. It is recommended that a copy of the written hazard communication program 

be placed in every MSDS notebook. This is a large readiness center with several departments with 

a variety of chemical products including those for maintenance, medical, and kitchen cleaning 

supplies. MSDSs should be stored near the chemical products and in a central location where they 

can be accessed at any time. Bleach was being stored next to an ammoniated product in the 

kitchen. This issue was reported immediately and the products were separated.  

 

Overall, the Green Mountain Readiness Center has few industrial hygiene issues, and programs are 

in place to protect, inform and train employees and maintain the facility.   
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1 Introduction 

Aria Environmental, Inc. (AEI) was contracted to perform an industrial hygiene evaluation for the 

Vermont Army National Guard (VT ARNG) Green Mountain Readiness Center located at 789 

Vermont National Guard Road, Colchester, VT 05446. , CIH, CSP performed the 

evaluation on October 21, 2011. The point of contact for the facility was ” 

 the caretaker for the readiness center. The purpose of the evaluation was to identify 

and measure the existence and extent of potentially hazardous operations or conditions at Army 

National Guard (ARNG) facilities.  

 

The 76,800 square foot, Green Mountain Readiness Center was built in 1989. The operations 

conducted at the facility include supply, administrative and military medical duties. A diagram 

of the building layout is provided in Appendix A. All sampling sheets and laboratory certificates 

of analysis are provided in Appendix B. Selected photographs taken during the evaluation are 

provided in Appendix C. Indoor air quality and lighting survey measurement log sheets are 

provided in Appendix D. Lists of all references used during the evaluation are included in the 

main body of the report.     

2 Evaluation Methods  

The industrial hygiene survey of the Green Mountain Readiness Center consisted of visual 

inspections, interviews with employees, and sampling plan development in order to achieve the 

following: (1) sampling for lead in air or on surfaces if appropriate, ventilation system evaluations, 

noise measurements if appropriate, lighting surveys, hazard control evaluations and any 

additional information pertinent to the operations; (2) an evaluation of the physical condition of 

the facility and personnel concerns including visual inspections for peeling potentially lead-

based paint, damaged suspect asbestos-containing materials, water damage or mold 

problems; indoor air quality concerns; and housekeeping practices; and (3) a building layout 

and photographic documentation of the interior of the facility.    

 

The National Guard Bureau (NGB) Region North IH Office provided all industrial hygiene 

equipment for air sampling (equipment and media), ventilation, lighting, noise and indoor air 

quality (IAQ) survey instruments and paid for laboratory analytical fees. Laboratories were 

chosen or approved by the NGB IH office.   

3 Operations  

Operations conducted at the Green Mountain facility consist of supply and administrative duties 

in addition to military medical exams and some medical laboratory tasks. No maintenance of 

vehicles or other physical tasks are performed at the facility. Ground maintenance and upkeep 

of the building are the responsibility of the state employed Armorer and not part of the duties of 

National Guard personnel. 

4   Noise Hazards 

No noise-generating activities were taking place on the day of the survey. Due to the nature of 

the tasks performed onsite, no activities requiring noise monitoring are anticipated to occur at 

the RC.    
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5   Hazard Controls 

Ventilation Systems 
No local exhaust ventilation systems were present in the facility.  

  

6   Physical Condition of the Facility and Personnel Concerns 

An evaluation of the physical condition of the facility and personnel concerns was performed 

including visual inspections for water damage or mold problems; potential ergonomic problems; 

and housekeeping practices. Lighting measurements were taken in all areas of the facility, and 

indoor air quality measurements were taken in select areas. 

Paint Chip and Dust Wipe Samples for Lead Contamination  

A visual inspection was performed to determine if there were any areas of peeling paint at the 

facility that could pose a lead exposure hazard. No peeling paint was observed. The former 

firing range was being renovated and layers of old paint were exposed when some boards were 

removed. The lead check test kit was used to test this layer and found to be positive for lead. 

The readiness center caretaker called an immediate meeting with the construction contractor 

and the environmental compliance manager, Ms. Lee Ann Banks, to discuss lead-based paint 

and dust in the room. It was determined that records of lead testing during and after the 

conversion of the firing range were available and measures were being taken to control lead 

dust hazards during the renovation. The firing range had been converted approximately one 

year ago but had not been used in many years. 

 

To determine if any cross contamination of lead from any source into areas of the facility existed, 

wipe samples were collected using ghost wipes and 10 centimeter (cm) x 10cm templets. The 

Environmental Protection Agency (EPA) and the Commonwealth of Pennsylvania limits for lead 

in dust are 40 micrograms per square foot (µg/ft2) on floors, 250 µg/ft2 on window sills, and 400 

µg/ft2 in window troughs. These limits apply to pre-1978 Army facilities only if children under 6 

years of age occupy them for 60 or more hours per year.  The NGB Region North Industrial 

Hygiene Office concurs with the US Army Public Health Command recommended maximum 

level for adult exposures of 200 µg/ft2 on floors and frequently contacted surfaces, which is more 

stringent for window sills than the EPA/State standards. Dust wipe samples were submitted to 

AMA for atomic absorption spectrophotometry (AAS) following the analytical method ASTM 

D3335-85A. All wipe samples collected from the facility were below the recommended 

maximum except for the two samples collected from the floor in the former firing range (2,000 – 

3,100 µg/ft2). The recent renovation activities in the former firing range may have disturbed lead-

containing dust from building materials that had remained after the conversion. Results are 

given in Table 1 and certificates of analysis are included in Appendix B. 

 

Table 1 – Results of Dust Wipe Sampling for VT ARNG 

Green Mountain Readiness Center on October 21, 2011. 

Wipe Sample # Sample Location Result (µg/ft2 )* 

GMA – 01 Foyer – floor <110 

GMA – 02 Drill Hall – floor <110 

GMA – 03 Drill Hall – metal safe <110 

GMA – 04 Drill Hall – exercise mats <110 
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Table 1 – Results of Dust Wipe Sampling for VT ARNG 

Green Mountain Readiness Center on October 21, 2011. 

Wipe Sample # Sample Location Result (µg/ft2 )* 

GMA – 05 Drill Hall – vending machine 160 

GMA – 06 Drill Hall – serving counter <110 

GMA – 07 Kitchen – mixer <110 

GMA – 08 Kitchen – stove <110 

GMA – 09 Hallway – floor <110 

GMA – 10 Maintenance Shop – work bench 150 

GMA – 11 Maintenance Shop – floor <110 

GMA – 12 Former Firing Range – bullet trap floor 3,100 

GMA – 13 Former Firing Range – floor in center 2,000 

GMA – 14 Room E259 – floor <110 

GMA – 15 Room E260 – floor <110 

GMA – 16 Room E256 – exam chair <110 

GMA – 17 Room E251A – floor <110 

GMA – 18 Room E260 – counter <110 

GMA – 19 Hallway – floor <110 

GMA – 20 Hallway – water fountain <110 

GMA – 21 Conference Room – shelf <110 

GMA – 22 Room E203 – window sill <110 

GMA – 23 Room E203 – floor <110 

GMA – 24 Room E222 – counter <110 

GMA – 25 Room C101 – floor <110 

GMA – 26 Hallway – water fountain <110 

GMA – 27 Band Rehearsal Room – table <110 

GMA – 28 Band Rehearsal Room – storage locker <110 

GMA – 29 Room A129A – water fountain <110 

GMA - 30 Room A124 – floor <110 

*The recommended maximum level for adult exposures is 200 µg/ft2 lead on surfaces. 

BEST AVAILABLE COPY

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

Page 440 of 1352

Posted to NGB FOIA Reading Room 
May, 2018



Industrial Hygiene Survey Report 

Vermont Army National Guard (VT ARNG) 

Green Mountain Readiness Center 

 

4 

 

Visual Inspection for Damaged Asbestos-Containing Materials 
A visual inspection was performed to determine if there was any damaged suspect asbestos-

containing material (ACM). Damaged insulation was observed in the boiler room and damaged 

floor tiles were observed in Room 233 that was under renovation. Bulk samples containing layers 

of insulation and pipe wrap from the boiler room and a floor tile and mastic sample from room 

E233 were submitted to AMA Analytical Services, Inc. of Lanham, MD 20706 (NIST-NVLAP 

Accreditation No. 101143-0) for analysis by Polarized Light Microscopy (PLM). No asbestos was 

detected in any sample.  

Visual Inspection for Water Damage and Mold Growth 

A visual inspection was performed to determine if there was any water damage or visible mold 

growth at the facility. The caretaker reported occasional roof leaks, and a moldy ceiling tile was 

observed in Room E234.  

Visual Inspection for Housekeeping Concerns 

A visual inspection was performed to assess the state of housekeeping in the facility. The 

housekeeping was good. Most areas were clean and tidy.   

Lighting  

Illumination levels were measured using a Cal-Light 400L, calibrated on March 9, 2011, and 

compared to minimum lighting requirements for various facilities and functions based on the 

following references: American National Standards Institute/Illumination Engineering Society of 

North America (ANSI/IESNA) Standard RP-1-04 (Office Lighting) and ANSI/IESNA Standard RP-7-01 

(Lighting Industrial Facilities). 

 
A lighting survey was performed in all areas within the readiness center. The evaluation 

indicated illumination deficiencies in several areas. Light fixtures were installed too far apart so 

that light was deficient in between fixtures in some rooms and most hallways. The illumination 

measurements indoors ranged from 1.7 foot candles (fc) to 168 fc. The complete results of the 

evaluation are presented in Appendix D, including whether the results met minimum 

requirements for illumination.     

Indoor Air Quality (IAQ) 

Indoor air quality measurements (i.e., temperature, relative humidity, carbon dioxide and 

carbon monoxide) were taken using a TSI Q-Trak Plus Model 8554, factory calibrated in February, 

2011. Temperature, relative humidity and carbon dioxide (CO2) measurements were compared 

to the recommended levels established by the American Society of Heating, Refrigerating and 

Air-Conditioning Engineers (ASHRAE). Carbon monoxide (CO) concentrations were compared to 

the ACGIH Threshold Limit Value (TLV) for CO and the Environmental Protection Agency’s (EPA’s) 

National Ambient Air Quality Standard (NAAQS) for CO. 

 
Industry guidelines or standards for seasonal temperature and humidity ranges for thermal 

comfort are established by ASHRAE standard 55-2010. These ranges are presented in Table 2.  

The U.S. EPA also recommends maintaining relative humidity below 60% and ideally between 30 

and 50% to prevent mold growth. Complete results are provided in Appendix D with the lighting 

survey measurements. 
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Table 2 - Acceptable Ranges of Temperature and  

Relative Humidity in Summer and Wintera  

Relative 

Humidity 

Winter 

Temperature 

Summer 

Temperature 

30% 68.5°F – 76.0°F 74.0°F – 80°F 

40% 68.5°F – 75.5°F 73.5°F – 79.5°F 

50% 68.5°F – 74.5°F 73.0°F – 79.0°F 

60% 68.0°F – 74.0°F 72.5°F – 78.0°F 
aadapted from ASHRAE Standard 55-2010 

 

Temperature and Relative Humidity 

Indoor temperature and relative humidity (Rh) measurements in the facility ranged from 66.8 to 

73.3º F and 41.9 to 48.9% Rh. Temperatures and relative humidity were mostly within the winter 

comfort ranges in the areas monitored. The outdoor temperature and relative humidity was 58.6º 

F and 47.3% on the day of monitoring.  

 

Carbon Dioxide (CO2) and Carbon Monoxide (CO) 

Carbon dioxide and carbon monoxide measurements are used to assess ventilation system 

performance. The exhaled breath of building occupants is the main indoor source of carbon 

dioxide; therefore, the build up of CO2 indicates inadequate ventilation. The concentration of 

concern for carbon dioxide is set by ASHRAE standard 62.1–2010 as 700 ppm above outdoor 

concentrations. Indoor levels of CO2 ranged from 518 to 813 parts per million (ppm). CO2 

measurements were below the guideline in all areas monitored, indicating adequate fresh air 

exchange.  

 

Carbon monoxide is a byproduct of incomplete combustion. Indoor concentrations indicate 

contamination caused by improperly vented or malfunctioning boilers, furnaces or stoves or 

from vehicle exhaust entering the building from garages, loading docks, nearby roads or parking 

lots. The concentration of interest set by ASHRAE standard 62.1-2010 and the National Ambient 

Air Quality Standards (NAAQS) for carbon monoxide is an 8 hour average of 9 ppm. The ACGIH 

TLV for CO is 25 ppm. Indoor levels of CO ranged from 0.4 to 1.2 ppm; therefore, concentrations 

are below occupational exposure limits, ASHRAE and the NAAQS-recommended CO 

concentrations.   

 

Additional Information 

 

Emergency Eyewash and Shower Maintenance:  Plumbed emergency eyewash stations located 

on sink faucets in the medical department were not being inspected and flushed on a weekly 

basis in accordance with ANSI Z358.1-2009. Weekly flushing and a general cleaning of the 

fountains are recommended. An inspection tag or list should be posted nearby to record the 

weekly flushing. 

 

Hazard Communication Program and Material Safety Data Sheets (MSDSs): A written hazard 

communication program was not readily available, and updated MSDSs are required per OSHA 

29 CFR 1910.1200. It is recommended that a copy of the written hazard communication program 

be placed in every MSDS notebook. This is a large readiness center with several departments 

with a variety of chemical products including those for maintenance, medical, and kitchen 

cleaning supplies. MSDSs should be stored near the chemical products and in a central location 

where they can be accessed at any time. Bleach was being stored next to an ammoniated 

product in the kitchen. This issue was reported immediately and the products were separated.  
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7   Conclusions 

The results of the evaluation indicated no concerns with the following at the facility: 

contamination of clean air sources, peeling potentially lead-based paints, noise hazards, the 

presence of damaged asbestos-containing materials and housekeeping. The results of the 

evaluation indicated industrial hygiene concerns in the following areas: accumulated lead-

containing dust in the former firing range, a moldy ceiling tile in one room, lighting, hazard 

communication and MSDS updates and eyewash station maintenance. Overall, the Green 

Mountain Readiness Center has few industrial hygiene issues, and programs are in place to 

protect, inform and train employees and maintain the facility.   

8  Limitations 

This report has been prepared for the exclusive use of the U.S. Army National Guard (USARNG) 

and/or their agents.  This service has been performed in accordance with generally accepted 

industrial hygiene and environmental practices.  No other warranty, expressed or implied, is 

made.  Our conclusions and recommendations are based, in part, upon information provided to 

us by others and our site observations.  We have not verified the completeness or accuracy of 

the information provided to us by others, unless otherwise noted. Our observations and 

recommendations are based upon conditions readily visible at the site at the time of our site visit, 

and upon current industry standards.   

 

By virtue of providing the services described in this report, the preparer does not assume the 

responsibility of the person(s) in charge of the site, or otherwise undertake responsibility for 

reporting to any local, state, or federal public agencies any conditions at the site that my 

present a potential danger to public health, safety, or the environment.  It is the Client’s 

responsibility to notify the appropriate local, state, or federal public agencies as required by law, 

or otherwise to disclose, in a timely manner, any information that may be necessary to prevent 

any danger to public health, safety, or the environment.  Under this scope of services, the 

preparer assumes no responsibility regarding response actions initiated as a result of these 

findings.  Response actions are the sole responsibility of the Client and should be conducted in 

accordance with local, state, and/or federal requirements, and should be performed by 

appropriately licensed personnel as warranted. 
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Front Lobby 

Green Mountain, VT Readiness Center 

Front Lobby 
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Green Mountain, VT Readiness Center 

Incorrect storage of chemical products in kitchen 
Hallway 

Drill Hall Maintenance Office 
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Green Mountain, VT Readiness Center 

Boiler Room – damaged insulation 

Drill Hall  

Boiler Room 

Drill Hall 
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Green Mountain, VT Readiness Center 

Former Firing Range under renovation 

Kitchen Storage 

Former Firing Range 

Kitchen Storage 
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Green Mountain, VT Readiness Center 

Medical Exam Room 

Eyewash station in Medical Department 

Another Eyewash Station 

Medical Laboratory 
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Green Mountain, VT Readiness Center 

Conference Room 

Dental Room with Xray 

Hallway 

Conference Room 
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Green Mountain, VT Readiness Center 

Band practice room 

Break room with server in back 

Water Damage on Suspended 

Ceiling Tiles in Band Room 

Coffee station in an electrical room 
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Green Mountain, VT Readiness Center 

Musical Instrument Storage 
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State Vermont City Colchester

Date 10/21/2011 Inspector Cal-Light 400

Facility Description K070003

Weather Conditions 9-Mar-11

Location/Function

No. 

Occupants Time Temp. (°F) E
x
c

e
e

d
e

d

RH (%) E
x
c

e
e

d
e

d

CO2 (ppm)

E
x
c

e
e

d
e

d

CO (ppm) E
x
c

e
e

d
e

d

Illuminance 

(fc)

In
su

ff
ic

ie
n

t

Illuminance 

Reference (fc)

Foyer 2 9:12 66.8 X 46.8 530 0.7 10-83 10

Hallway to Drill Hall 1 9:18 2.3-36 X 5

Drill Hall 1 9:20 68.9 48.9 518 1.0 38-65 30-50

Maintenance Room 1 9:59 70.5 47.2 558 0.4 40-60 30-50

Mechanical Room 2 10:02 35-68 30

Locker Room 1 10:08 10-62 7

Supply Room 2 10:09 1.7 X 30

Boiler Room B114 2 10:26 3-41 X 30

Kitchen Office B119 2 10:35 2-10 X 30-50

Medical Waiting Room 1 11:16 70.2 42.4 588 0.8 11-45 X 30-50

Med Lab E260 1 11:18 45-120 30-50

Med Exam Room E259 1 11:20 50-120 30-50

Dental Xray Room E256 1 11:28 50-126 30-50

Eye Exam Room E258 1 11:40 98-168 30-50

Hallway to Exam Rooms 1 11:47 2-57 X 5

Hallway to E235 1 12:15 70.6 45.1 687 0.7 17-30 5

Med Office E238 8 12:17 71.2 45.2 813 0.8 50-90 30-50

Conference Room E228 1 12:36 73.3 43.5 638 0.7 35-103 30-50

Stairway 1 10-30 5

Chapel 1 15-35 X 30

Hall near E213 1 12:44 10-49 5

Hall Near E203 1 12:51 72.6 41.9 645 1.2 10-43 5

Office E203 3 60-132 30-50

Office E207 60-90 30-50

Office E213 32-100 30-50

Conference Room E215B 30-75 30-50

Green Mountain Armory (GMA)

Cold, Damp, Cloudy

National Guard Industrial Hygiene Survey For Indoor Air Quality and Light Level

IAQ Light

Instrument Q-trak 7565-X Instrument

Serial Number 7565X0839020 Serial Number

Last Calibration Feb-11 Last Calibration
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State Vermont City Colchester

Date 10/21/2011 Inspector Cal-Light 400

Facility Description K070003

Weather Conditions 9-Mar-11

Location/Function

No. 

Occupants Time Temp. (°F) E
x
c

e
e

d
e

RH (%) E
x
c

e
e

d
e

CO2 (ppm)

E
x
c

e
e

d
e

CO (ppm) E
x
c

e
e

d
e

Illuminance 

(fc)

In
su

ff
ic

ie
n

Illuminance 

Reference (fc)

HR Office E221 30-44 30-50

Break Room and Server 

Room E222 10-92
X

30

Electrical Room C101 25-35 X 30

Hall Near C101 2-42 X 5

Office C105A 62-118 30-50

Office C105B 30-138 30-50

Band Rehearsal Room 22-30 X 30-50

Band Instrument Room C110 14-52 X 30-50

A118 Hallway 4-43 5

Outside 13:38 58.6 47.3 415 1.8

Green Mountain Armory (GMA) Serial Number 7565X0839020 Serial Number

Cold, Damp, Cloudy Last Calibration Feb-11 Last Calibration

National Guard Industrial Hygiene Survey For Indoor Air Quality and Light Level

IAQ Light

Instrument Q-trak 7565-X Instrument
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Executive Summary 

Aria Environmental, Inc. (AEI) was contracted to perform an industrial hygiene evaluation for the 

Vermont Army National Guard (VTARNG) Green Mountain Readiness Center located at 789 

Vermont National Guard Road, Colchester, VT 05446 , CIH, CSP performed the 

evaluation on October 19, 2012. The point of contact for the facility was LTC . 

The purpose of the evaluation was to identify and measure the existence and extent of potentially 

hazardous operations or conditions at Army National Guard (ARNG) facilities. The survey included: 

(1) ventilation system evaluations, noise dosimetry if appropriate, lighting surveys, hazard control 

evaluations and any additional information pertinent to the operations; (2) an evaluation of the 

physical condition of the facility and personnel concerns including visual inspections for peeling 

potentially lead-based paint, damaged suspect asbestos-containing materials, water damage or 

mold problems; indoor air quality concerns; and housekeeping practices; and (3) photographs of 

the exterior and interior of the readiness center. The results of the evaluation indicated the 

following: 

 

Paint Chip and Wipe Samples for Lead Contamination: A visual inspection was performed to 

determine if there were any areas of peeling paint at the facility that could pose a lead exposure 

hazard. No peeling paint was observed in the facility. Results of dust wipe samples taken 

throughout the facility were below the recommended maximum criterion for surface 

contamination of lead (200 micrograms per square foot (µg/ft2)) in all areas sampled.  
 

Visual Inspection for Damaged Asbestos-Containing Materials: A visual inspection was performed 

to determine if there were any suspect asbestos-containing material and its condition. No 

damaged suspect asbestos-containing materials were observed.    

 

Visual Inspection for Water Damage and Mold Growth: A visual inspection was performed to 

determine if there was any water damage or visible mold growth at the facility. Evidence of water 

intrusion was observed in the form of stained ceiling tiles, moisture fogged windows and water 

damaged wooden window sills.  

 

Visual Inspection for Housekeeping Concerns: A visual inspection was performed to assess the 

state of housekeeping in the facility. The housekeeping was acceptable. Most areas were clean 

and tidy. 

 
Lighting: A lighting survey was performed in all areas within the readiness center. The evaluation 

indicated illumination deficiencies in several areas. Light fixtures were installed too far apart so that 

light was deficient in between fixtures in some rooms and most hallways. The illumination 

measurements indoors ranged from 5 foot candles (fc) to 200 fc. 

 

Indoor Air Quality: Temperature and relative humidity measurements were mostly within the 

comfort ranges for the winter season on the day of the survey. The outdoor temperature and 

relative humidity were 63.3º F and 64.4% on the day of monitoring. CO2 measurements were below 

the guideline in all areas monitored except for office B159 (1,112 ppm) where three people were 

working with no central ventilation and in the newly built Recruiting and Retention offices where 

concentrations ranged from 1,046 to 1,257 ppm. On average CO2 concentrations were about 600 

ppm in the rest of the building even in areas where there was no mechanical ventilation; 

therefore, this newly built section may have a problem with ventilation balancing or fresh air 

exchange. Carbon monoxide concentrations were below the guidelines in all areas sampled. An 

odor issue was reported in Office Suite A174 due to newly installed carpeting. This office suite has 

no mechanical ventilation; therefore, odors from new building materials will accumulate over time 

as they off-gas especially since the windows are closed due to the colder weather.  
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Emergency Eyewash and Shower Maintenance: Plumbed emergency eyewash stations located 

on sink faucets in the medical department were not being inspected and flushed on a weekly 

basis in accordance with ANSI Z358.1-2009. Weekly flushing and a general cleaning of the 

fountains are recommended. Inspection tags were not up to date. 

 

Hazard Communication Program and Material Safety Data Sheets (MSDSs): A written hazard 

communication program was not readily available, and updated MSDSs are required per OSHA 

29 CFR 1910.1200. It is recommended that a copy of the written hazard communication program 

be placed in every MSDS notebook. This is a large readiness center with several departments with 

a variety of chemical products including those for maintenance, medical, and kitchen cleaning 

supplies. MSDSs should be stored near the chemical products and in a central location where they 

can be accessed at any time.  

 

Overall, the Green Mountain Readiness Center has few industrial hygiene issues, and programs are 

in place to protect, inform and train employees and maintain the facility.   
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1 Introduction 

Aria Environmental, Inc. (AEI) was contracted to perform an industrial hygiene evaluation for the 

Vermont Army National Guard (VTARNG) Green Mountain Readiness Center located at 789 

Vermont National Guard Road, Colchester, VT 05446. , CIH, CSP performed the 

evaluation on October 19, 2012. The point of contact for the facility was LTC . 

The purpose of the evaluation was to identify and measure the existence and extent of 

potentially hazardous operations or conditions at Army National Guard (ARNG) facilities.  

 

The 76,800 square foot, Green Mountain Readiness Center was built in 1989. The operations 

conducted at the facility include supply, administrative and military medical duties. A diagram 

of the building layout is provided in Appendix A. All sampling sheets and laboratory certificates 

of analysis are provided in Appendix B. Selected photographs taken during the evaluation are 

provided in Appendix C. Indoor air quality and lighting survey measurement log sheets are 

provided in Appendix D. Lists of all references used during the evaluation are included in the 

main body of the report.     

2 Evaluation Methods  

The industrial hygiene survey of the Green Mountain Readiness Center consisted of visual 

inspections, interviews with employees, and sampling plan development in order to achieve the 

following: (1) sampling for lead in air or on surfaces if appropriate, ventilation system evaluations, 

noise measurements if appropriate, lighting surveys, hazard control evaluations and any 

additional information pertinent to the operations; (2) an evaluation of the physical condition of 

the facility and personnel concerns including visual inspections for peeling potentially lead-

based paint, damaged suspect asbestos-containing materials, water damage or mold 

problems; indoor air quality concerns; and housekeeping practices; and (3) a building layout 

and photographic documentation of the interior of the facility.    

 

The National Guard Bureau (NGB) Region North IH Office provided all industrial hygiene 

equipment for air sampling (equipment and media), ventilation, lighting, noise and indoor air 

quality (IAQ) survey instruments and paid for laboratory analytical fees. Laboratories were 

chosen or approved by the NGB IH office.   

3 Operations  

Operations conducted at the Green Mountain facility consist of supply and administrative duties 

in addition to military medical exams and some medical laboratory tasks. No maintenance of 

vehicles or other physical tasks are performed at the facility. Ground maintenance and upkeep 

of the building are the responsibility of the state employed Armorer and not part of the duties of 

National Guard personnel. 

4   Noise Hazards 

No noise-generating activities were taking place on the day of the survey. Due to the nature of 

the tasks performed onsite, no activities requiring noise monitoring are anticipated to occur at 

the RC.    
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5   Hazard Controls 

Ventilation Systems 
No local exhaust ventilation systems were present in the facility.  

  

6   Physical Condition of the Facility and Personnel Concerns 

An evaluation of the physical condition of the facility and personnel concerns was performed 

including visual inspections for water damage or mold problems; and housekeeping practices. 

Lighting measurements were taken in all areas of the facility, and indoor air quality 

measurements were taken in select areas. 

Paint Chip and Dust Wipe Samples for Lead Contamination  

A visual inspection was performed to determine if there were any areas of peeling paint at the 

facility that could pose a lead exposure hazard. No peeling paint was observed. The former 

firing range was renovated within the last year and is now a sound proof practice and recording 

area for the military band. To determine if any cross contamination of lead from any source into 

areas of the facility existed, wipe samples were collected using ghost wipes and 10 centimeter 

(cm) x 10cm templets. The Environmental Protection Agency (EPA) and the State of Vermont 

limits for lead in dust are 40 micrograms per square foot (µg/ft2) on floors, 250 µg/ft2 on window 

sills, and 400 µg/ft2 in window troughs. These limits apply to pre-1978 Army facilities only if children 

under 6 years of age occupy them for 60 or more hours per year.  The NGB Region North 

Industrial Hygiene Office concurs with the US Army Public Health Command recommended 

maximum level for adult exposures of 200 µg/ft2 on floors and frequently contacted surfaces, 

which is more stringent for window sills than the EPA/State standards. Dust wipe samples were 

submitted to AMA for atomic absorption spectrophotometry (AAS) following the analytical 

method ASTM D3335-85A. All wipe samples collected from the facility were below the 

recommended maximum in all areas sampled. Results are given in Table 1 and certificates of 

analysis are included in Appendix B. 

 

Table 1 – Results of Dust Wipe Sampling for VTARNG 

Green Mountain Readiness Center on October 19, 2012. 

Wipe Sample # Sample Location Result (µg/ft2 )* 

GMA – W01 Drill Hall – center of floor <110 

GMA – W02 Drill Hall – floor near former range <110 

GMA – W03 Drill Hall – dusty blue floor mat <110 

GMA – W04 Drill Hall – serving counter <110 

GMA – W05 Drill Hall – water fountain <110 

GMA – W06 Drill Hall – tray return <110 

GMA – W07 1st Floor Hallway – floor in recycling area <110 

GMA – W08 1st Floor Hallway – floor near construction <110 

GMA – W09 
1st Floor Former IFR – Band Practice Room 

- table 
<110 

GMA – W10 
1st Floor Former IFR – Band Practice Room 

– hallway treated concrete floor 
<110 
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Table 1 – Results of Dust Wipe Sampling for VTARNG 

Green Mountain Readiness Center on October 19, 2012. 

Wipe Sample # Sample Location Result (µg/ft2 )* 

GMA – W11 
1st Floor Former IFR – Band Practice Room 

– B156 – untreated concrete floor 
<110 

GMA – W12 C115 Band Room – small white table <110 

GMA – W13 C115 Band Room – return grill <110 

GMA – W14 
New Recruiting and Retention Area – 

hallway floor 
<110 

GMA – W15 
New Recruiting and Retention Area – 

lobby floor 
<110 

GMA – W16 
2nd Floor E228 Conference Room – 

window sill 
<110 

GMA – W17 2nd Floor E228 Conference Room – table <110 

GMA – W18 2nd Floor E260 Med Lab – counter <110 

GMA – W19 2nd Floor E259 Exam Room – counter <110 

GMA – W20 2nf Floor E256 Dental Office - floor <110 

*The recommended maximum level for adult exposures is  

200 micrograms per square foot (µg/ft2) lead on surfaces. 

 

Visual Inspection for Damaged Asbestos-Containing Materials 
A visual inspection was performed to determine if there was any damaged suspect asbestos-

containing material (ACM). No damaged suspect asbestos-containing materials were observed. 

Visual Inspection for Water Damage and Mold Growth 

A visual inspection was performed to determine if there was any water damage or visible mold 

growth at the facility. Evidence of water intrusion was observed in the form of stained ceiling 

tiles, moisture fogged windows and water damaged wooden window sills.  

Visual Inspection for Housekeeping Concerns 

A visual inspection was performed to assess the state of housekeeping in the facility. The 

housekeeping was acceptable. Most areas were clean and tidy.   

Lighting  

Illumination levels were measured using a Cal-Light 400L, calibrated on April 16, 2012, and 

compared to minimum lighting requirements for various facilities and functions based on the 

following references: American National Standards Institute/Illumination Engineering Society of 

North America (ANSI/IESNA) Standard RP-1-04 (Office Lighting) and ANSI/IESNA Standard RP-7-01 

(Lighting Industrial Facilities). 

 
A lighting survey was performed throughout the readiness center. The evaluation indicated 

illumination deficiencies in several areas. Light fixtures were installed too far apart so that light 

was deficient in between fixtures in some rooms and most hallways. The illumination 

measurements indoors ranged from 5 foot candles (fc) to 200 fc. The complete results of the 
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evaluation are presented in Appendix D, including whether the results met minimum 

requirements for illumination.     

Indoor Air Quality (IAQ) 

Indoor air quality measurements (i.e., temperature, relative humidity, carbon dioxide and 

carbon monoxide) were taken using a TSI Q-Trak Model 7565X, factory calibrated in March, 

2012. Temperature, relative humidity and carbon dioxide (CO2) measurements were compared 

to the recommended levels established by the American Society of Heating, Refrigerating and 

Air-Conditioning Engineers (ASHRAE). Carbon monoxide (CO) concentrations were compared to 

the ACGIH Threshold Limit Value (TLV) for CO and the Environmental Protection Agency’s (EPA’s) 

National Ambient Air Quality Standard (NAAQS) for CO. 

 
Industry guidelines or standards for seasonal temperature and humidity ranges for thermal 

comfort are established by ASHRAE standard 55-2010. These ranges are presented in Table 2.  

The U.S. EPA also recommends maintaining relative humidity below 60% and ideally between 30 

and 50% to prevent mold growth. Complete results are provided in Appendix D with the lighting 

survey measurements. 
 

Table 2 - Acceptable Ranges of Temperature and  

Relative Humidity in Summer and Wintera  

Relative 

Humidity 

Winter 

Temperature 

Summer 

Temperature 

30% 68.5°F – 76.0°F 74.0°F – 80°F 

40% 68.5°F – 75.5°F 73.5°F – 79.5°F 

50% 68.5°F – 74.5°F 73.0°F – 79.0°F 

60% 68.0°F – 74.0°F 72.5°F – 78.0°F 
aadapted from ASHRAE Standard 55-2010 

 

Temperature and Relative Humidity 

Indoor temperature and relative humidity (Rh) measurements in the facility ranged from 68.1 to 

74.5º F and 43.5 to 69.0% Rh. Temperatures and relative humidity were mostly within the winter 

comfort ranges in the areas monitored. The outdoor temperature and relative humidity was 63.3º 

F and 64.4% on the day of monitoring and it was raining.  

 

Carbon Dioxide (CO2) and Carbon Monoxide (CO) 

Carbon dioxide and carbon monoxide measurements are used to assess ventilation system 

performance. The exhaled breath of building occupants is the main indoor source of carbon 

dioxide; therefore, the build up of CO2 indicates inadequate ventilation. The concentration of 

concern for carbon dioxide is set by ASHRAE standard 62.1–2010 as 700 ppm above outdoor 

concentrations. Indoor levels of CO2 ranged from 376 to 1,257 parts per million (ppm) and the 

outdoor concentration was 355 ppm. CO2 measurements were below the guideline in all areas 

monitored except for office B159 (1,112 ppm) where three people were working with no central 

ventilation and in the newly built Recruiting and Retention offices where concentrations ranged 

from 1,046 to 1,257 ppm. On average CO2 concentrations were about 600 ppm in the rest of the 

building even in areas where there was no mechanical ventilation; therefore, this newly built 

section may have a problem with ventilation balancing or fresh air exchange.   

 

Carbon monoxide is a byproduct of incomplete combustion. Indoor concentrations indicate 

contamination caused by improperly vented or malfunctioning boilers, furnaces or stoves or 

from vehicle exhaust entering the building from garages, loading docks, nearby roads or parking 
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lots. The concentration of interest set by ASHRAE standard 62.1-2010 and the National Ambient 

Air Quality Standards (NAAQS) for carbon monoxide is an 8 hour average of 9 ppm. The ACGIH 

TLV for CO is 25 ppm. Indoor levels of CO ranged from 0.0 to 0.5 ppm; therefore, concentrations 

are below occupational exposure limits, ASHRAE and the NAAQS-recommended CO 

concentrations.   

 

Odor Issue 

An odor issue was reported in Office Suite A174 due to newly installed carpeting. This office suite 

has no mechanical ventilation; therefore, odors from new building materials will accumulate 

over time as they off-gas especially since the windows are closed due to the colder weather.  

 

 

Additional Information 

 

Emergency Eyewash and Shower Maintenance:  Plumbed emergency eyewash stations located 

on sink faucets in the medical department were not being inspected and flushed on a weekly 

basis in accordance with ANSI Z358.1-2009. Weekly flushing and a general cleaning of the 

fountains are recommended. Inspection tags were not up to date. 

 

Hazard Communication Program and Material Safety Data Sheets (MSDSs): A written hazard 

communication program was not readily available, and updated MSDSs are required per OSHA 

29 CFR 1910.1200. It is recommended that a copy of the written hazard communication program 

be placed in every MSDS notebook. This is a large readiness center with several departments 

with a variety of chemical products including those for maintenance, medical, and kitchen 

cleaning supplies. MSDSs should be stored near the chemical products and in a central location 

where they can be accessed at any time.  

 

7   Conclusions 

The results of the evaluation indicated few concerns with the facility. Overall, the Green 

Mountain Readiness Center has few industrial hygiene issues, and programs are in place to 

protect, inform and train employees and maintain the facility.   

8  Limitations 

This report has been prepared for the exclusive use of the U.S. Army National Guard (USARNG) 

and/or their agents.  This service has been performed in accordance with generally accepted 

industrial hygiene and environmental practices.  No other warranty, expressed or implied, is 

made.  Our conclusions and recommendations are based, in part, upon information provided to 

us by others and our site observations.  We have not verified the completeness or accuracy of 

the information provided to us by others, unless otherwise noted. Our observations and 

recommendations are based upon conditions readily visible at the site at the time of our site visit, 

and upon current industry standards.   

 

By virtue of providing the services described in this report, the preparer does not assume the 

responsibility of the person(s) in charge of the site, or otherwise undertake responsibility for 

reporting to any local, state, or federal public agencies any conditions at the site that my 

present a potential danger to public health, safety, or the environment.  It is the Client’s 

responsibility to notify the appropriate local, state, or federal public agencies as required by law, 

or otherwise to disclose, in a timely manner, any information that may be necessary to prevent 

any danger to public health, safety, or the environment.  Under this scope of services, the 

preparer assumes no responsibility regarding response actions initiated as a result of these 
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findings.  Response actions are the sole responsibility of the Client and should be conducted in 

accordance with local, state, and/or federal requirements, and should be performed by 

appropriately licensed personnel as warranted. 
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Lobby JFHQ Office Suite 
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VT GMA 

Containment near area being renovated Containment does not go to floor to 

prevent dust from entering hallway 
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Renovated area Offices near Drill Hall 
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Stained Ceiling Tiles Stained Ceiling Tiles 
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State Vermont City Colchester

Date 10/19/2012 Inspector Cal-Light 400

Facility Description GMA K070003

Weather Conditions 16-Apr-12
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Illuminance 

Reference (fc)

Lobby 1 0918 68.8 53.0 480 0.5 11-184 10

A174 Suite 2 0922 70.3 45.0 705 0.2 50-165 30-50

A177 Office 1 0923 70.4 45.4 713 0.2 30-126 30-50

A178 Office 1 0923 70.5 43.5 681 0.2 30-130 30-50

B110 Janitor's Closet 1 0925 18 X 30

Drill Hall 2 0933 71.2 52.3 689 0.2 30-75 X 50

B161 Storage 1 0957 18-55 10

B159 HRO Suite 3 0958 72.0 51.5 1112 X 0.5 50-100 30-50

B154 New Office 1 1002 71.4 49.9 575 0.2 18-56 X 30-50

B148 Vault Storage 1 1005 30-71 30

B149 Office 2 1007 70.5 48.4 516 0.1 17-70 X 30-50

B150 Office Supplies 2 1010 7-128 X 10

B144 Storage Lockers 1 1011 30-50 30

B145 Office 2 1012 71.9 48.0 605 0.0 50-80 30-50

B169 Storage and Office 5 1013 72.3 50.0 558 0.2 18-35 X 30

C101 Janitor's Closet 1 1015 41 30

C103 Office 1 1020 30-80 30-50

C105A Office 5 1021 74.1 50.4 788 0.1 50-150 30-50

C105B 3 1022 30-137 30-50

C108 Office 1 1023 40-180 30-50

C110 Storage 1 1024 73.4 44.5 567 0.0 30-104 30

C115 Band Room 1 1026 69.7 50.6 424 0.1 16-37 X 30-50

C114 Sound Room 1 1028 70-144 30-50

Serial Number 7565X0839019 Serial Number

Last Calibration Mar-12 Last Calibration
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C113 Office 1 1032 70.2 50.7 448 0.1 80-175 30-50

B154 Band Practice Suite 1 1035 5-65 X 30-50

B167 Large Practice Area 1 1036 68.1 54.0 382 0.1 30-55 30-50

B166 Sound Room 1 1040 68.1 49.7 406 0.1 100-120 30-50

B165 Small Practice Area 1 1044 68.7 48.0 376 0.0 85-110 30-50

R&R Battery Lobby/Waiting Area 2 1110 71.7 51.9 1140 X 0.1 54-65 10

D191 Office 2 1112 71.7 52.1 1216 X 0.2 40-60 30-50

D195 Office 2 1113 71.8 53.3 1046 0.1 40-70 30-50

D197 ID Office 5 1114 71.6 53.8 1257 X 0.2 60-70 30-50

D196 Office 1 1115 71.3 52.6 1233 X 0.2 30-60 30-50

D194 Office 3 1116 71.7 53.6 1218 X 0.2 40-60 30-50

D192 Office 2 1116 72.2 52.5 1170 X 0.1 35-72 30-50

D189 Office 2 1117 72.1 51.7 1161 X 0.1 50-77 30-50

D190 Office 3 1118 72.1 52.2 1217 X 0.3 48-78 30-50

D188 Office 3 1118 72.0 52.5 1232 X 0.1 33-65 30-50

D183 Print Room 1 1122 72.2 52.2 1171 X 0.1 40-58 30-50

D182 Office 3 1123 72.5 53.1 1227 X 0.2 30-80 30-50

B134 Office 1 1129 72.2 48.5 759 0.2 70-145 30-50

B135 Office 1 1129 72.5 48.0 765 0.1 86-150 30-50

B135 Conference Room 1 1130 71.1 46.9 677 0.2 30-140 30-50

B136 Office 1 1131 30-113 30-50

B137 Office 1 1131 30-70 30-50

B130 Office Suite 1 1132 73.1 45.8 750 0.1 30-117 30-50

Serial Number 7565X0839019 Serial Number

Last Calibration Mar-12 Last Calibration

National Guard Industrial Hygiene Survey For Indoor Air Quality and Light Level

IAQ Light

Instrument Q-trak 7565-X Instrument

BEST AVAILABLE COPY
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State Vermont City Colchester
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Facility Description GMA K070003

Weather Conditions 16-Apr-12
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Reference (fc)

A160 Office 1 1146 70.2 52.0 532 0.0 40-160 30-50

A159 Office 3 1147 70.6 52.9 697 0.1 40-200 30-50

A156A Office Suite 5 1148 71.5 51.1 636 0.1 18-108 X 30-50

A156B Office Suite 2 1150 15-86 X 30-50

A156C Office Suite 2 1153 50-100 30-50

A156D Conference Room 1 1155 30-50 30-50

A156E Office 1 1200 72.7 48.9 665 0.1 30-150 30-50

A117 Office Suite 2 1212 70.3 52.2 522 0.2 30-130 30-50

A116 Office 1 1212 70.1 51.2 497 0.2 30-120 30-50

Break Room Kitchenette 1 1213 70.0 52.8 515 0.1 80-120 15

A120 Office 1 1214 69.8 51.4 482 0.1 60-120 30-50

A121 Conference Room 1 1220 68.1 56.6 595 0.1 8-83 X 30-50

A103 Office 1 1222 68.4 53.4 525 0.1 30-80 30-50

A110 Office 1 1225 68.9 52.0 549 0.1 40-116 30-50

A107 Office 4 1226 69.1 54.5 705 0.1 30-119 30-50

A108 Office 1 1226 69.0 52.3 535 0.1 30-107 30-50

A134 Suite 2 1228 70.1 53.5 590 0.0 30-150 30-50

A138 Office 1 1229 30-135 30-50

A137 Office 2 1230 70.8 52.3 743 0.0 80-130 30-50

A139 Office 1 1231 125 30-50

A145 Suite 1 1232 71.0 50.6 541 0.0 50-165 30-50

A149 Conference Room 1 1233 70.7 50.9 539 0.1 40-112 30-50

A165 Office Suite 1 1240 80-165 30-50

Last Calibration

IAQ

Last Calibration

Q-trak 7565-X

7565X0839019

Mar-12

National Guard Industrial Hygiene Survey For Indoor Air Quality and Light Level

Light

Instrument

Serial Number

Instrument

Serial Number
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State Vermont City Colchester

Date 10/19/2012 Inspector Cal-Light 400

Facility Description GMA K070003

Weather Conditions 16-Apr-12
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E227 Electrical Closet 1 1242 60-70 30

E228/E235 Class/Conference Room 1 1242 35-52 30-50

E234 Office 2 1243 72.6 69.0 X 559 0.2 30-99 30-50

E236 Office 2 1256 74.2 50.6 759 0.0 60-125 30-50

E237 Office 0 1257 145 30-50

E238 Office 5 1303 72.8 49.9 583 0.1 50-150 30-50

E249 Office 3 1308 74.4 51.6 736 0.0 80-150 30-50

E250 Office 2 1309 74.5 50.4 713 0.1 60-150 30-50

E251 Office 3 1310 74.2 49.9 695 0.1 30-110 30-50

E251A Break Area 1 1318 130 15

E253 Office 1 1318 73.8 49.8 610 0.1 50-100 30-50

E255 Janitor's & Electrical Closet 1 1319 30 30

E256 Dental 1 1320 105 30-50

E258 Vision 1 1321 150 30-50

E259 EKG & Vitals 1 1322 73.5 50.9 664 0.1 50-115 30-50

E260 Lab 1 1323 73.5 49.9 624 0.0 30-109 30-50

Waiting Room 1 1323 73.5 50.2 631 0.0 10-46 10

E252 Hearing 1 1334 73.8 52.2 676 0.1 50-70 30-50

E203 Office Suite 1 1336 73.5 49.5 438 0.1 70-160 30-50

E213A Office 1 1338 73.3 48.1 478 0.1 90-128 30-50

E213 Office 2 1338 73.7 49.3 530 0.1 80 30-50

E215A Office 1 1340 73.4 46.5 485 0.1 30-50 30-50

E216 Suite 1 1341 73.7 49.5 523 0.1 50 30-50

National Guard Industrial Hygiene Survey For Indoor Air Quality and Light Level

IAQ Light

Instrument Q-trak 7565-X Instrument

Serial Number 7565X0839019 Serial Number

Last Calibration Mar-12 Last Calibration
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State Vermont City Colchester

Date 10/19/2012 Inspector Cal-Light 400

Facility Description GMA K070003

Weather Conditions 16-Apr-12
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Illuminance 

Reference (fc)

E2116D Office 1 1341 73.8 50.7 520 0.0 50-70 30-50

E218 Office 1 1342 73.5 48.7 623 0.1 30-56 30-50

E2116E Office 1 1342 73.1 30-70 30-50

E217 Office 1 1348 73.1 46.0 627 0.0 30-50 30-50

E225 Office 1 1348 30-45 30-50

E219 Office 2 1350 73.4 50.7 525 0.0 30-80 30-50

HRO Main Entrance 1 1352 73.5 49.2 646 0.1 30-50 30-50

Break Room 1 1355 30-50 30-50

E220 Chaplin's Room 1 1358 73.3 49.2 736 0.1 10-42 5

Outside 1402 63.3 64.4 355 0.2

Serial Number 7565X0839019 Serial Number

Last Calibration Mar-12 Last Calibration
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Executive Summary 

Aria Environmental, Inc. (AEI) was contracted to perform an industrial hygiene evaluation for the 

Vermont Army National Guard (VT ARNG) Lyndonville Readiness Center located at 73 High Street, 

Lyndonville, VT 05851. , CIH, CSP performed the evaluation on October 26, 2011. The 

point of contact for the facility was SFC . The purpose of the evaluation was to 

identify and measure the existence and extent of potentially hazardous operations or conditions 

at Army National Guard (ARNG) facilities. The survey included: (1) ventilation system evaluations, 

noise dosimetry if appropriate, lighting surveys, hazard control evaluations and any additional 

information pertinent to the operations; (2) an evaluation of the physical condition of the facility 

and personnel concerns including visual inspections for peeling potentially lead-based paint, 

damaged suspect asbestos-containing materials, water damage or mold problems; indoor air 

quality concerns; and housekeeping practices; and (3) photographs of the exterior and interior of 

the readiness center.  The results of the evaluation indicated the following: 

 

Paint Chip and Wipe Samples for Lead Contamination: A visual inspection was performed to 

determine if there were any areas of peeling paint at the facility that could pose a lead exposure 

hazard. Peeling paint was observed in the Boiler Room. A bulk sample of the peeling paint 

contained 0.19% lead by weight which is less than the EPA and State of Vermont definitions of 

lead-based paint (0.5% by weight). Results of dust wipe samples collected throughout the facility 

were below the recommended maximum criterion for surface contamination of lead (200 

micrograms per square foot (µg/ft2)) in all areas sampled except for a sample collected on the 

heater in the former firing range (<340 µg/ft2). No lead was detected in this sample, but the limit of 

detection was above the recommended maximum due to insufficient sample size. Lead was not 

detected in any of the samples collected in the former firing range. 
 

Visual Inspection for Damaged Asbestos-Containing Materials: A visual inspection was performed 

to determine if there were any suspect asbestos-containing material and its condition. Damaged 

suspect floor tile and mastic were observed and sampled from the doorway to the Administration 

Office. The EPA defines an asbestos-containing material as one percent (1%) or more asbestos by 

visual estimation. The submitted floor tile and mastic samples contained 2% and 5% Chrysotile 

asbestos, respectively. The broken floor tile also creates a possible tripping hazard. 

 

Visual Inspection for Water Damage and Mold Growth: A visual inspection was performed to 

determine if there was any water damage or visible mold growth at the facility. Water stains were 

observed on the ceiling in the kitchen area and on ceiling tiles in several areas throughout the 

building. These stains are most likely old because the roof was replaced within the past year. No 

pooling of water, wet areas or mold was observed. 

 

Visual Inspection for Housekeeping Concerns: A visual inspection was performed to assess the 

state of housekeeping in the facility. The housekeeping needed some improvement especially in 

the janitor’s closet and the kitchen. The building was being renovated which may have 

contributed to storage and housekeeping problems.  

 
Lighting: A lighting survey was performed in all areas within the readiness center. The evaluation 

indicated illumination deficiencies in the janitor’s closet and the gym. The illumination 

measurements indoors ranged from 5 foot candles (fc) to 1,000 fc. 

 

Indoor Air Quality: Temperature and relative humidity measurements were within the comfort 

ranges for the winter season on the day of the survey. The outdoor temperature and relative 

humidity were 51.0º F and 37.4% on the day of monitoring. Indoor concentrations of carbon 

dioxide (CO2) and carbon monoxide (CO) were below the guidelines in all areas. 
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Hazard Communication Program and Material Safety Data Sheets (MSDSs): A written hazard 

communication program was not readily available, and MSDSs for some new custodial products 

were required per OSHA 29 CFR 1910.1200.  

 

Overall, the Lyndonville Readiness Center has few industrial hygiene issues, and programs are in 

place to protect, inform and train employees and maintain the facility.   
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1 Introduction 

Aria Environmental, Inc. (AEI) was contracted to perform an industrial hygiene evaluation for the 

Vermont Army National Guard (VT ARNG) Lyndonville Readiness Center located at 73 High 

Street, Lyndonville, VT 05851. , CIH, CSP performed the evaluation on October 26, 

2011. The point of contact for the facility was SFC . The purpose of the evaluation 

was to identify and measure the existence and extent of potentially hazardous operations or 

conditions at Army National Guard (ARNG) facilities.  

 

The Lyndonville Readiness Center was built in the 1950s and was being renovated at the time of 

the survey. The readiness center is staffed by 5 administrative personnel. The operations 

conducted at the facility include supply and administrative duties. A diagram of the building 

layout is provided in Appendix A. All sampling sheets and laboratory certificates of analysis are 

provided in Appendix B. Selected photographs taken during the evaluation are provided in 

Appendix C. Indoor air quality and lighting survey measurement log sheets are provided in 

Appendix D. Lists of all references used during the evaluation are included in the main body of 

the report.     

2 Evaluation Methods  

The industrial hygiene survey of the Lyndonville Readiness Center consisted of visual inspections, 

interviews with employees, and sampling plan development in order to achieve the following:  

(1) evaluations of operations including operation description, sampling for lead in air or on 

surfaces if appropriate, ventilation system evaluations, noise measurements if appropriate, 

lighting surveys, hazard control evaluations and any additional information pertinent to the 

operations; (2) an evaluation of the physical condition of the facility and personnel concerns 

including visual inspections for peeling potentially lead-based paint, damaged suspect 

asbestos-containing materials, water damage or mold problems; indoor air quality concerns; 

and housekeeping practices; and (3) a building layout and photographic documentation of the 

interior of the facility.    

 

The National Guard Bureau (NGB) Region North IH Office provided all industrial hygiene 

equipment for air sampling (equipment and media), ventilation, lighting, noise and indoor air 

quality (IAQ) survey instruments and paid for laboratory analytical fees. Laboratories were 

chosen or approved by the NGB IH office.   

3 Operations  

Operations conducted at the Lyndonville facility consist exclusively of supply and administrative 

duties. Some vehicle stenciling is performed. No other maintenance of vehicles or other physical 

tasks are performed at the facility. Ground maintenance and upkeep of the building are the 

responsibility of the state employed Armorer and not part of the duties of National Guard 

personnel. 

4   Noise Hazards 

No noise-generating activities were taking place on the day of the survey. Due to the nature of 

the tasks performed onsite, no activities requiring noise monitoring are anticipated to occur at 

the RC.    
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5   Hazard Controls 

Ventilation Systems 
No local exhaust ventilation systems were present in the facility.  

  

6   Physical Condition of the Facility and Personnel Concerns 

An evaluation of the physical condition of the facility and personnel concerns was performed 

including visual inspections for peeling potentially lead-based paint, damaged suspect 

asbestos-containing materials, water damage or mold problems; potential ergonomic problems; 

and housekeeping practices. Lighting measurements were taken in all areas of the facility, and 

indoor air quality measurements were collected in select areas. 

Paint Chip and Dust Wipe Samples for Lead Contamination  

A visual inspection was performed to determine if there were any areas of peeling paint at the 

facility that could pose a lead exposure hazard. Peeling paint was observed in the Boiler Room 

and a bulk sample was sent to AMA Analytical Services, Inc. (AMA) of Lanham, MD for lead 

analysis. The sample contained 0.19% lead by weight which would not be considered lead-

based by the Environmental Protection Agency (EPA) and the State of Vermont definitions (0.5% 

by weight). Certificates of analysis are included in Appendix B. 

 

To determine if any cross contamination of lead from any source into areas of the facility existed, 

wipe samples were collected using ghost wipes and 10 centimeter (cm) x 10cm templets. The 

Environmental Protection Agency (EPA) and the State of Vermont limits for lead in dust are 40 

micrograms per square foot (µg/ft2) on floors, 250 µg/ft2 on window sills, and 400 µg/ft2 in window 

troughs. These limits apply to pre-1978 Army facilities only if children under 6 years of age occupy 

them for 60 or more hours per year.  The NGB Region North Industrial Hygiene Office concurs with 

the US Army Public Health Command recommended maximum level for adult exposures of 200 

µg/ft2 on floors and frequently contacted surfaces, which is more stringent for window sills than 

the EPA/State standards. Dust wipe samples were submitted to AMA for atomic absorption 

spectrophotometry (AAS) following the analytical method ASTM D3335-85A. All wipe samples 

collected from the facility were below the recommended maximum except for the sample 

collected from a heater in the former firing range (<340 µg/ft2). No lead was detected in this 

sample, but the limit of detection was above the recommended maximum due to insufficient 

sample size. Lead was not detected in any of the other samples collected in the former firing 

range. Results are given in Table 1 and certificates of analysis are included in Appendix B. 

 

Table 1 – Results of Dust Wipe Sampling for VT ARNG 

Lyndonville Readiness Center on October 26, 2011. 

Wipe Sample # Sample Location Result (µg/ft2 )* 

LYN – 01 Drill Hall – floor <110 

LYN – 02 Drill Hall – electrical box <110 

LYN – 03 Drill Hall – floor <110 

LYN – 04 Drill Hall – vent <120 

LYN – 05 Drill Hall – floor <110 

LYN – 06 Former Firing Range – floor <110 
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Table 1 – Results of Dust Wipe Sampling for VT ARNG 

Lyndonville Readiness Center on October 26, 2011. 

Wipe Sample # Sample Location Result (µg/ft2 )* 

LYN – 07 Former Firing Range – treadmill <110 

LYN – 08 Former Firing Range – table <110 

LYN – 09 Former Firing Range – heater <340 

LYN – 10 Former Firing Range – floor <110 

LYN – 11 Kitchen – serving counter <110 

LYN – 12 Supply Office – floor <110 

LYN - 13 2nd Floor Classroom – floor <110 

*The recommended maximum level for adult exposures is 200 µg/ft2 lead on surfaces. 

 

Visual Inspection for Damaged Asbestos-Containing Materials 
A visual inspection was performed to determine if there was any damaged suspect asbestos-

containing material (ACM). Damaged suspect floor tile and mastic were observed and sampled 

from the doorway to the Administration Office. The sample was submitted to AMA Analytical 

Services, Inc. of Lanham, MD 20706 (NIST-NVLAP Accreditation No. 101143-0) for analysis by 

Polarized Light Microscopy (PLM) using EPA method 600/R-93/116. The EPA defines an asbestos-

containing material as one percent (1%) or more asbestos by visual estimation. The submitted 

floor tile and mastic samples contained 2% and 5% Chrysotile asbestos, respectively. Certificates 

of analysis are included in Appendix B. The broken floor tile also creates a possible tripping 

hazard. 

Visual Inspection for Water Damage and Mold Growth 

A visual inspection was performed to determine if there was any water damage or visible mold 

growth at the facility. Water stains were observed on the ceiling in the kitchen area and on 

ceiling tiles in several areas throughout the building. These stains are most likely old because the 

roof was replaced within the past year. No pooling of water, wet areas or mold was observed. 

Visual Inspection for Housekeeping Concerns 

A visual inspection was performed to assess the state of housekeeping in the facility. The 

housekeeping needed some improvement especially in the janitor’s closet and the kitchen. The 

building was being renovated which may have contributed to storage and housekeeping 

problems.    

Lighting  

Illumination levels were measured using a Cal-Light 400L, calibrated on March 9, 2011, and 

compared to minimum lighting requirements for various facilities and functions based on the 

following references: American National Standards Institute/Illumination Engineering Society of 

North America (ANSI/IESNA) Standard RP-1-04 (Office Lighting) and ANSI/IESNA Standard RP-7-01 

(Lighting Industrial Facilities). 

 
A lighting survey was performed in all areas within the readiness center. The evaluation 

indicated illumination deficiencies in a few areas: the janitor’s closet and the gym. The 
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illumination measurements indoors ranged from 5 foot candles (fc) to 1,000 fc. The complete 

results of the evaluation are presented in Appendix D, including whether the results met 

minimum requirements for illumination.     

Indoor Air Quality (IAQ) 

Indoor air quality measurements (i.e., temperature, relative humidity, carbon dioxide and 

carbon monoxide) were taken using a TSI Q-Trak Plus Model 8554, factory calibrated in February, 

2011. Temperature, relative humidity and carbon dioxide (CO2) measurements were compared 

to the recommended levels established by the American Society of Heating, Refrigerating and 

Air-Conditioning Engineers (ASHRAE). Carbon monoxide (CO) concentrations were compared to 

the ACGIH Threshold Limit Value (TLV) for CO and the Environmental Protection Agency’s (EPA’s) 

National Ambient Air Quality Standard (NAAQS) for CO. 

 
Industry guidelines or standards for seasonal temperature and humidity ranges for thermal 

comfort are established by ASHRAE standard 55-2010. These ranges are presented in Table 3.  

The U.S. EPA also recommends maintaining relative humidity below 60% and ideally between 30 

and 50% to prevent mold growth. Complete results are provided in Appendix D with the lighting 

survey measurements. 
 

Table 3 - Acceptable Ranges of Temperature and  

Relative Humidity in Summer and Wintera  

Relative 

Humidity 

Winter 

Temperature 

Summer 

Temperature 

30% 68.5°F – 76.0°F 74.0°F – 80°F 

40% 68.5°F – 75.5°F 73.5°F – 79.5°F 

50% 68.5°F – 74.5°F 73.0°F – 79.0°F 

60% 68.0°F – 74.0°F 72.5°F – 78.0°F 
aadapted from ASHRAE Standard 55-2010 

 

Temperature and Relative Humidity 

Indoor temperature and relative humidity (Rh) measurements in the facility ranged from 69.0 to 

73.9º F and 35.5 to 39.9% Rh. Temperatures and relative humidity were all within the winter 

comfort ranges in the areas monitored. The outdoor temperature and relative humidity was 51.0º 

F and 37.4% on the day of monitoring.  

 

Carbon Dioxide (CO2) and Carbon Monoxide (CO) 

Carbon dioxide and carbon monoxide measurements are used to assess ventilation system 

performance. The exhaled breath of building occupants is the main indoor source of carbon 

dioxide; therefore, the build up of CO2 indicates inadequate ventilation. The concentration of 

concern for carbon dioxide is set by ASHRAE standard 62.1–2010 as 700 ppm above outdoor 

concentrations. Indoor levels of CO2 ranged from 571 to 788 parts per million (ppm). CO2 

measurements were below the guideline in all areas monitored, indicating adequate fresh air 

exchange.  

 

Carbon monoxide is a byproduct of incomplete combustion. Indoor concentrations indicate 

contamination caused by improperly vented or malfunctioning boilers, furnaces or stoves or 

from vehicle exhaust entering the building from garages, loading docks, nearby roads or parking 

lots. The concentration of interest set by ASHRAE standard 62.1-2010 and the National Ambient 

Air Quality Standards (NAAQS) for carbon monoxide is an 8 hour average of 9 ppm. The ACGIH 

TLV for CO is 25 ppm. Indoor levels of CO ranged from 0.1 to 0.7 ppm; therefore, concentrations 
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are below occupational exposure limits, ASHRAE and the NAAQS-recommended CO 

concentrations.   

 

Additional Information 

 

Hazard Communication Program and Material Safety Data Sheets (MSDSs): A written hazard 

communication program was not readily available, and updating of the MSDS notebook was 

necessary as per OSHA 29 CFR 1910.1200 requirements.  

7   Conclusions 

The results of the evaluation indicated no concerns with the following at the facility: 

contamination of clean air sources, peeling lead-based paints, noise hazards and visible mold. 

The results of the evaluation indicated industrial hygiene concerns in the following areas: lighting, 

damaged asbestos-containing floor tile and mastic, and some hazard communication issues. 

Overall, the Lyndonville Readiness Center has few industrial hygiene issues, and programs are in 

place to protect, inform and train employees and maintain the facility.   

8  Limitations 

This report has been prepared for the exclusive use of the U.S. Army National Guard (USARNG) 

and/or their agents.  This service has been performed in accordance with generally accepted 

industrial hygiene and environmental practices.  No other warranty, expressed or implied, is 

made.  Our conclusions and recommendations are based, in part, upon information provided to 

us by others and our site observations.  We have not verified the completeness or accuracy of 

the information provided to us by others, unless otherwise noted. Our observations and 

recommendations are based upon conditions readily visible at the site at the time of our site visit, 

and upon current industry standards.   

 

By virtue of providing the services described in this report, the preparer does not assume the 

responsibility of the person(s) in charge of the site, or otherwise undertake responsibility for 

reporting to any local, state, or federal public agencies any conditions at the site that my 

present a potential danger to public health, safety, or the environment.  It is the Client’s 

responsibility to notify the appropriate local, state, or federal public agencies as required by law, 

or otherwise to disclose, in a timely manner, any information that may be necessary to prevent 

any danger to public health, safety, or the environment.  Under this scope of services, the 

preparer assumes no responsibility regarding response actions initiated as a result of these 

findings.  Response actions are the sole responsibility of the Client and should be conducted in 

accordance with local, state, and/or federal requirements, and should be performed by 

appropriately licensed personnel as warranted. 
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Lyndonville, VT Readiness Center 
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State Vermont City Lyndonville

Date 10/26/2011 Inspector Cal-Light 400

Facility Description K070003

Weather Conditions 9-Mar-11

Location/Function

No. 

Occupants Time Temp. (°F) E
x
c

e
e

d
e

d

RH (%) E
x
c

e
e

d
e

d

CO2 (ppm) E
x
c

e
e

d
e

d

CO (ppm) E
x
c

e
e

d
e

d

Illuminance 

(fc)

In
su

ff
ic

ie
n

t

Illuminance 

Reference (fc)

Drill Hall 1 10:52 70.7 37.1 571 0.3 50-102 30-50

Bunk Room 1 10:55 69.0 38.6 576 0.1 14-52 5

Women's Bathroom 1 10:55 71.5 36.0 700 0.1 80-100 5

JC 1 10:56 5-8 X 30

Office 4B 1 10:56 55 30-50

R&R Office 2 11:00 73.9 38.4 788 0.4 30-80 30-50

Kitchen 1 10:58 72.8 35.5 619 0.4 60-94 50

Food Storage 1 10:58 73.0 35.8 614 0.4 70-85 30

Kit Storage 1 10:59 73.5 35.9 638 0.5 65-70 30

Supply Room 3 11:01 73.1 36.8 617 0.4 40-80 30

Drill Hall Storage 1 11:02 45-50 30

Gym 1 11:03 73.4 36.5 615 0.7 18-80 X 30

Storage Room 1 11:08 70.7 37.2 614 0.7 30-67 30

Admin Office 2 11:09 70.9 38.6 632 0.4 40-70 30-50

Admin Readiness Office 2 11:10 72.3 38.1 783 0.6 60-155 30-50

NCO Office 1 11:10 73.4 37.3 683 0.3 50-300 30-50

Center office 1 11:13 50-90 30-50

Copier Area 1 11:13 40-95 30-50

Second Floor Computer Room 1 11:50 71.8 39.7 717 0.4 40-103 30-50

Command Office 3 11:52 70.9 39.9 721 0.6 40-100 30-50

Mezzanine Area 1 11:53 80-1,000 30

Outside 12:16 51.0 37.4 413 1.3

Lyndonville RC

Cool, Clear

National Guard Industrial Hygiene Survey For Indoor Air Quality and Light Level

IAQ Light

Instrument Q-trak 7565-X Instrument

Serial Number 7565X0839020 Serial Number

Last Calibration Feb-11 Last Calibration
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Executive Summary 

Aria Environmental, Inc. (AEI) was contracted to perform an industrial hygiene evaluation for the 

Vermont Army National Guard (VTARNG) Lyndonville Readiness Center located at 73 High Street, 

Lyndonville, VT 05851. , CIH, CSP performed the evaluation on October 24, 2012. The 

point of contact for the facility was SSG . The purpose of the evaluation was to 

identify and measure the existence and extent of potentially hazardous operations or conditions 

at Army National Guard (ARNG) facilities. The survey included: (1) ventilation system evaluations, 

noise dosimetry if appropriate, lighting surveys, hazard control evaluations and any additional 

information pertinent to the operations; (2) an evaluation of the physical condition of the facility 

and personnel concerns including visual inspections for peeling potentially lead-based paint, 

damaged suspect asbestos-containing materials, water damage or mold problems; indoor air 

quality concerns; and housekeeping practices; and (3) photographs of the exterior and interior of 

the readiness center.  The results of the evaluation indicated the following: 

 

Paint Chip and Wipe Samples for Lead Contamination: A visual inspection was performed to 

determine if there were any areas of peeling paint at the facility that could pose a lead exposure 

hazard. Peeling paint was observed in the Boiler Room. A bulk sample of the peeling paint 

contained 0.19% lead by weight which is less than the EPA and State of Vermont definitions of 

lead-based paint (0.5% by weight). Results of dust wipe samples collected throughout the facility 

were below the recommended maximum criterion for surface contamination of lead (200 

micrograms per square foot (µg/ft2)) in all areas sampled except for a sample collected on the 

heater in the former firing range (<340 µg/ft2). No lead was detected in this sample, but the limit of 

detection was above the recommended maximum due to insufficient sample size. Lead was not 

detected in any of the samples collected in the former firing range. 
 

Visual Inspection for Damaged Asbestos-Containing Materials: A visual inspection was performed 

to determine if there was any damaged suspect asbestos-containing material (ACM). No 

damaged suspect material was observed that was not addressed in the 2011 survey.  

 

Visual Inspection for Water Damage and Mold Growth: A visual inspection was performed to 

determine if there was any water damage or visible mold growth at the facility. Water stains were 

observed on the ceiling in the kitchen area and on ceiling tiles in several areas throughout the 

building. These stains are most likely old because the roof was replaced within the last two years. 

Moisture fogged windows were observed on the 2nd floor. One area of the roof in the Drill Hall was 

being repaired due to leaks. No pooling of water, wet areas or mold was observed. Leaks should 

be repaired and damaged or leaky windows should be replaced when possible. 

 

Visual Inspection for Housekeeping Concerns: A visual inspection was performed to assess the 

state of housekeeping in the facility. The housekeeping needed some improvement to reduce 

accumulated dust, cobwebs and clutter. 

 
Lighting: A lighting survey was performed in all areas within the readiness center. The evaluation 

indicated illumination deficiencies in the janitor’s closet and the gym. The illumination 

measurements indoors ranged from 1 foot candles (fc) to 400 fc. 

 

Indoor Air Quality: Temperature and relative humidity measurements were mostly within the 

comfort ranges for the winter season on the day of the survey. The outdoor temperature and 

relative humidity were 49.9º F and 45.0% on the day of monitoring. Indoor concentrations of 

carbon dioxide (CO2) and carbon monoxide (CO) were below the guidelines in all areas. 
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Hazard Communication Program and Material Safety Data Sheets (MSDSs): A written hazard 

communication program was not readily available, and updating of the MSDS notebooks near 

flammable cabinets and in the janitor’s closet was necessary as per OSHA 29 CFR 1910.1200 

requirements. MSDSs for products no longer used should be “retired” and put in a separate section 

of the notebooks.  

 

Overall, the Lyndonville Readiness Center has few industrial hygiene issues, and programs are in 

place to protect, inform and train employees and maintain the facility.   
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1 Introduction 

Aria Environmental, Inc. (AEI) was contracted to perform an industrial hygiene evaluation for the 

Vermont Army National Guard (VTARNG) Lyndonville Readiness Center located at 73 High 

Street, Lyndonville, VT 05851. , CIH, CSP performed the evaluation on October 24, 

2012. The point of contact for the facility was SSG . The purpose of the evaluation 

was to identify and measure the existence and extent of potentially hazardous operations or 

conditions at Army National Guard (ARNG) facilities.  

 

The Lyndonville Readiness Center was built in the 1950s and was renovated in 2011. The 

readiness center is staffed by 4 administrative personnel. The operations conducted at the 

facility include supply and administrative duties. A diagram of the building layout is provided in 

Appendix A. All sampling sheets and laboratory certificates of analysis are provided in Appendix 

B. Selected photographs taken during the evaluation are provided in Appendix C. Indoor air 

quality and lighting survey measurement log sheets are provided in Appendix D. Lists of all 

references used during the evaluation are included in the main body of the report.     

2 Evaluation Methods  

The industrial hygiene survey of the Lyndonville Readiness Center consisted of visual inspections, 

interviews with employees, and sampling plan development in order to achieve the following:  

(1) evaluations of operations including operation description, sampling for lead in air or on 

surfaces if appropriate, ventilation system evaluations, noise measurements if appropriate, 

lighting surveys, hazard control evaluations and any additional information pertinent to the 

operations; (2) an evaluation of the physical condition of the facility and personnel concerns 

including visual inspections for peeling potentially lead-based paint, damaged suspect 

asbestos-containing materials, water damage or mold problems; indoor air quality concerns; 

and housekeeping practices; and (3) a building layout and photographic documentation of the 

interior of the facility.    

 

The National Guard Bureau (NGB) Region North IH Office provided all industrial hygiene 

equipment for air sampling (equipment and media), ventilation, lighting, noise and indoor air 

quality (IAQ) survey instruments and paid for laboratory analytical fees. Laboratories were 

chosen or approved by the NGB IH office.   

3 Operations  

Operations conducted at the Lyndonville facility consist exclusively of supply and administrative 

duties. Some vehicle stenciling is performed. No other maintenance of vehicles or other physical 

tasks are performed at the facility. Ground maintenance and upkeep of the building are the 

responsibility of the state employed Armorer and not part of the duties of National Guard 

personnel. 

4   Noise Hazards 

No noise-generating activities were taking place on the day of the survey. Due to the nature of 

the tasks performed onsite, no activities requiring noise monitoring are anticipated to occur at 

the RC.    

5   Hazard Controls 

Ventilation Systems 
No local exhaust ventilation systems were present in the facility.  
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6   Physical Condition of the Facility and Personnel Concerns 
An evaluation of the physical condition of the facility and personnel concerns was performed 

including visual inspections for peeling potentially lead-based paint, damaged suspect 

asbestos-containing materials, water damage or mold problems; and housekeeping practices. 

Lighting measurements were taken in all areas of the facility, and indoor air quality 

measurements were collected in select areas. 

 

Paint Chip and Dust Wipe Samples for Lead Contamination  

A visual inspection was performed to determine if there were any areas of peeling paint at the 

facility that could pose a lead exposure hazard. No peeling paint was observed. To determine if 

any cross contamination of lead from any source into areas of the facility existed, wipe samples 

were collected using ghost wipes and 10 centimeter (cm) x 10cm templets. The Environmental 

Protection Agency (EPA) and the State of Vermont limits for lead in dust are 40 micrograms per 

square foot (µg/ft2) on floors, 250 µg/ft2 on window sills, and 400 µg/ft2 in window troughs. These 

limits apply to pre-1978 Army facilities only if children under 6 years of age occupy them for 60 or 

more hours per year.  The NGB Region North Industrial Hygiene Office concurs with the US Army 

Public Health Command recommended maximum level for adult exposures of 200 µg/ft2 on 

floors and frequently contacted surfaces, which is more stringent for window sills than the 

EPA/State standards. Dust wipe samples were submitted to AMA for atomic absorption 

spectrophotometry (AAS) following the analytical method ASTM D3335-85A. All wipe samples 

collected from the facility were below the recommended maximum. Results are given in Table 1 

and certificates of analysis are included in Appendix B. 

 

 

Table 1 – Results of Dust Wipe Sampling for VTARNG 

Lyndonville Readiness Center on October 24, 2012. 

Wipe Sample # Sample Location Result (µg/ft2 )* 

LYN – 01 Drill Hall – center of floor <110 

LYN – 02 Drill Hall – floor near bay door <110 

LYN – 03 
Drill Hall – top of mobile food service 

island 
<110 

LYN – 04 Drill Hall – floor under basketball hoop <110 

LYN – 05 Drill Hall – floor near former range <110 

LYN – 06 
Former Firing Range – Fintess center – 

front of treadmill 
<110 

LYN – 07 
Former Firing Range – Classroom - floor 

covering bullet trap area  
<110 

LYN – 08 Kitchen – top of microwave <110 

LYN – 09 Mezzanine storage – floor  <110 

LYN – 10 2nd Floor Classroom – painted window sill <110 

LYN – 11 2nd Floor Classroom – floor <110 
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Table 1 – Results of Dust Wipe Sampling for VTARNG 

Lyndonville Readiness Center on October 24, 2012. 

Wipe Sample # Sample Location Result (µg/ft2 )* 

LYN – 12 Kitchen – metal window sill <110 

*The recommended maximum level for adult exposures is  

200 micrograms per square foot (µg/ft2) lead on surfaces. 

 

Visual Inspection for Damaged Asbestos-Containing Materials 
A visual inspection was performed to determine if there was any damaged suspect asbestos-

containing material (ACM). No damaged suspect material was observed that was not 

addressed in the 2011 survey.  

Visual Inspection for Water Damage and Mold Growth 

A visual inspection was performed to determine if there was any water damage or visible mold 

growth at the facility. Water stains were observed on the ceiling in the kitchen area and on 

ceiling tiles in several areas throughout the building. These stains are most likely old because the 

roof was replaced within the last two years. Moisture fogged windows were observed on the 2nd 

floor. One area of the roof in the Drill Hall was being repaired due to leaks. No pooling of water, 

wet areas or mold was observed. 

Visual Inspection for Housekeeping Concerns 

A visual inspection was performed to assess the state of housekeeping in the facility. The 

housekeeping needed some improvement due to dust accumulation, cobwebs and clutter.   

Lighting  

Illumination levels were measured using a Cal-Light 400L, calibrated on April 16, 2012, and 

compared to minimum lighting requirements for various facilities and functions based on the 

following references: American National Standards Institute/Illumination Engineering Society of 

North America (ANSI/IESNA) Standard RP-1-04 (Office Lighting) and ANSI/IESNA Standard RP-7-01 

(Lighting Industrial Facilities). 

 
A lighting survey was performed in all areas within the readiness center. The evaluation 

indicated illumination deficiencies in several areas. The illumination measurements indoors 

ranged from 1 foot candles (fc) to 400 fc. The complete results of the evaluation are presented 

in Appendix D, including whether the results met minimum requirements for illumination.     

Indoor Air Quality (IAQ) 

Indoor air quality measurements (i.e., temperature, relative humidity, carbon dioxide and 

carbon monoxide) were taken using a TSI Q-Trak Model 7656X, factory calibrated in March, 

2012. Temperature, relative humidity and carbon dioxide (CO2) measurements were compared 

to the recommended levels established by the American Society of Heating, Refrigerating and 

Air-Conditioning Engineers (ASHRAE). Carbon monoxide (CO) concentrations were compared to 

the ACGIH Threshold Limit Value (TLV) for CO and the Environmental Protection Agency’s (EPA’s) 

National Ambient Air Quality Standard (NAAQS) for CO. 

 
Industry guidelines or standards for seasonal temperature and humidity ranges for thermal 

comfort are established by ASHRAE standard 55-2010. These ranges are presented in Table 3.  

The U.S. EPA also recommends maintaining relative humidity below 60% and ideally between 30 
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and 50% to prevent mold growth. Complete results are provided in Appendix D with the lighting 

survey measurements. 
 

Table 3 - Acceptable Ranges of Temperature and  

Relative Humidity in Summer and Wintera  

Relative 

Humidity 

Winter 

Temperature 

Summer 

Temperature 

30% 68.5°F – 76.0°F 74.0°F – 80°F 

40% 68.5°F – 75.5°F 73.5°F – 79.5°F 

50% 68.5°F – 74.5°F 73.0°F – 79.0°F 

60% 68.0°F – 74.0°F 72.5°F – 78.0°F 
aadapted from ASHRAE Standard 55-2010 

 

Temperature and Relative Humidity 

Indoor temperature and relative humidity (Rh) measurements in the facility ranged from 69.0 to 

73.3º F and 22.9 to 38.7% Rh. Temperatures and relative humidity were mostly within the winter 

comfort ranges in the areas monitored. The outdoor temperature and relative humidity was 49.9º 

F and 45.0% on the day of monitoring.  

 

Carbon Dioxide (CO2) and Carbon Monoxide (CO) 

Carbon dioxide and carbon monoxide measurements are used to assess ventilation system 

performance. The exhaled breath of building occupants is the main indoor source of carbon 

dioxide; therefore, the build up of CO2 indicates inadequate ventilation. The concentration of 

concern for carbon dioxide is set by ASHRAE standard 62.1–2010 as 700 ppm above outdoor 

concentrations. Indoor levels of CO2 ranged from 505 to 718 parts per million (ppm), and the 

outdoor measurement was 373 ppm. CO2 measurements were below the guideline in all areas 

monitored, indicating adequate fresh air exchange.  

 

Carbon monoxide is a byproduct of incomplete combustion. Indoor concentrations indicate 

contamination caused by improperly vented or malfunctioning boilers, furnaces or stoves or 

from vehicle exhaust entering the building from garages, loading docks, nearby roads or parking 

lots. The concentration of interest set by ASHRAE standard 62.1-2010 and the National Ambient 

Air Quality Standards (NAAQS) for carbon monoxide is an 8 hour average of 9 ppm. The ACGIH 

TLV for CO is 25 ppm. Indoor levels of CO ranged from 0.1 to 3.0 ppm; therefore, concentrations 

are below occupational exposure limits, ASHRAE and the NAAQS-recommended CO 

concentrations.   

 

Additional Information 

 

Hazard Communication Program and Material Safety Data Sheets (MSDSs): A written hazard 

communication program was not readily available, and updating of the MSDS notebooks near 

flammable cabinets and in the janitor’s closet was necessary as per OSHA 29 CFR 1910.1200 

requirements. MSDSs for products no longer used should be “retired” and put in a separate 

section of the notebooks.  

7   Conclusions 

The results of the evaluation indicated few concerns at the facility. Overall, the Lyndonville 

Readiness Center has few industrial hygiene issues, and programs are in place to protect, inform 

and train employees and maintain the facility.   
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8  Limitations 

This report has been prepared for the exclusive use of the U.S. Army National Guard (USARNG) 

and/or their agents.  This service has been performed in accordance with generally accepted 

industrial hygiene and environmental practices. No other warranty, expressed or implied, is 

made.  Our conclusions and recommendations are based, in part, upon information provided to 

us by others and our site observations. We have not verified the completeness or accuracy of 

the information provided to us by others, unless otherwise noted. Our observations and 

recommendations are based upon conditions readily visible at the site at the time of our site visit, 

and upon current industry standards.   

 

By virtue of providing the services described in this report, the preparer does not assume the 

responsibility of the person(s) in charge of the site, or otherwise undertake responsibility for 

reporting to any local, state, or federal public agencies any conditions at the site that my 

present a potential danger to public health, safety, or the environment. It is the Client’s 

responsibility to notify the appropriate local, state, or federal public agencies as required by law, 

or otherwise to disclose, in a timely manner, any information that may be necessary to prevent 

any danger to public health, safety, or the environment. Under this scope of services, the 

preparer assumes no responsibility regarding response actions initiated as a result of these 

findings.  Response actions are the sole responsibility of the Client and should be conducted in 

accordance with local, state, and/or federal requirements, and should be performed by 

appropriately licensed personnel as warranted. 
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State Vermont City Lyndonville

Date 10/24/2012 Inspector Cal-Light 400

Facility Description Lyndonville RC K070003

Weather Conditions Cool and Sunny 16-Apr-12

Location/Function

No. 

Occupants Time Temp. (°F) E
x
c

e
e

d
e

d

RH (%) E
x
c

e
e

d
e

d

CO2 

(ppm)

E
x
c

e
e

d
e

d

CO 

(ppm)

E
x
c

e
e

d
e

d

Illuminance 

(fc)

In
su

ff
ic

ie
n

t

Illuminance 

Reference (fc)

Drill Hall 2 1342 72.1 31.4 599 0.3 30-90 X 50

Foyer 1 1343 35-60 10

Bunk Room 1 1345 70.5 34.4 577 0.2 14-45 5

Locker Room 1 1346 69.6 35.5 543 0.3 5-32 X 7

Janitor's Closet 1 1347 7-10 X 30

Women's Latrine and Locker 1 1348 73.3 31.8 506 0.1 30-90 7

Fitness Center 1 1354 69.8 35.2 598 0.4 13-43 X 30

Classroom and Storage 1 1355 69.0 35.7 548 0.2 10-32 X 30-50

Admissions Office 2 1356 69.6 36.2 699 0.3 30-76 30-50

Storage Room 1 1357 70.4 30.3 652 0.3 30-86 30

Copier Room 1 1358 70.6 32.1 540 0.4 39-95 30

CO Office 1 1359 70.6 32.5 586 0.2 30-74 30-50

Office 4B 1 1401 71.3 35.2 698 0.3 20-62 X 30-50

R&R Office 5 1402 72.5 37.2 718 0.1 30-60 30-50

RNCO Office 3 1405 71.0 22.9 L 532 0.1 20-102 X 30-50

Food Storage 1 1406 69.6 30.1 505 0.2 50-75 10

Kitchen 1 1407 69.5 31.5 515 0.1 40-60 X 50

S4 Office 2 1410 70.0 36.8 547 3.0 30-60 30-50

Supply Room 2 1411 70.3 38.7 525 0.1 30-65 30-50

General Storage 2 1412 5-20 X 10

Mezzanine Storage Sunny Side 1 1417 60-400 30

Mezzanine Storage Shaded Side 1 1418 71.7 34.7 529 0.1 33-106 30

Classrooms A&B 1 1419 71.0 34.9 577 0.2 30-165 30-50

Computer Room 1 1420 70.9 35.6 574 0.2 18-109 X 30-50

2nd Floor Office 1 1421 70.5 36.1 587 0.2 55-102 30-50

Boiler Room 1 1520 70.7 26.6 L 633 0.2 1-25 X 30

Outside 1055 49.9 45.0 373 0.2

Last Calibration

IAQ

Last Calibration

Q-trak 7565-X

7565X0839019

Mar-12

National Guard Industrial Hygiene Survey For Indoor Air Quality and Light Level

Light

Instrument

Serial Number

Instrument

Serial Number
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Executive Summary 
 

Aria Environmental, Inc. (AEI) was contracted to perform an industrial hygiene evaluation for the 

Vermont Army National Guard (VT ARNG) Berlin Readiness Center located at 363 Fisher Road, 

Montpelier, VT 05602 , DrPH, CIH performed the evaluation on October 17, 2012. 

The point of contact for the facility was SFC . The purpose of the evaluation was to 

identify and measure the existence and extent of potentially hazardous operations or conditions 

at Army National Guard (ARNG) facilities. The survey included: (1) ventilation system evaluations, 

noise dosimetry if appropriate, lighting surveys, hazard control evaluations and any additional 

information pertinent to the operations; (2) an evaluation of the physical condition of the facility 

and personnel concerns including visual inspections for peeling potentially lead-based paint, 

damaged suspect asbestos-containing materials, water damage or mold problems; indoor air 

quality concerns; and housekeeping practices; and (3) photographs of the exterior and interior of 

the readiness center.  The results of the evaluation indicated the following: 

 

Wipe Samples for Lead Contamination: A visual inspection was performed to determine if there 

were any areas of peeling paint at the facility that could pose a lead exposure hazard. No 

peeling paint was observed.  Results of dust wipe samples taken throughout the facility were 

below the recommended maximum criterion for surface contamination of lead (200 micrograms 

per square foot (µg/ft2)) in all areas sampled except for three of the five samples collected from 

the former indoor firing range.  Results from the samples collected in the firing range were 

between 110 and 2,300 µg/ft2.  
 

Visual Inspection for Damaged Asbestos-Containing Materials: A visual inspection was performed 

to determine if there were any suspect asbestos-containing material and its condition. No 

damaged suspect asbestos-containing material was observed. The boiler room was abated and a 

new boiler was installed prior to the survey.  Hard elbows and pipe insulation appeared to be 

undamaged. 

 

Visual Inspection for Water Damage and Mold Growth: A visual inspection was performed to 

determine if there was any water damage or visible mold growth at the facility. Water damage 

was observed in the former firing range on the lower level of the facility from what appeared to be 

an active water leak. Rust marks were observed on the floor of the former firing range where the 

lockers were stored.  Facility personnel indicated that the leaks had been repaired. There was no 

visual or odor evidence of mold or fungus growth. 

 

Visual Inspection for Housekeeping Concerns: A visual inspection was performed to assess the 

state of housekeeping in the facility. The housekeeping appeared to be acceptable overall; with 

the exception of water damage that has created housekeeping problems in the lower level 

former firing range.   
 
Lighting: The evaluation indicated illumination deficiencies in several areas including the: FSB CSM 

Office, Upstairs classroom, Janitor’s Closet, Assembly Hall, OPS NCO B, HHD Supply Room (area 7), 

HHD Vauolt, HHD Supply Room Communications Closet, Office, Stairwells, FSB RRO Office, and the 

Former Range Storage Area.  The illumination measurements indoors ranged from 2.2 foot candles 

(fc) to 2,900 fc. 

 

Indoor Air Quality: Indoor temperature and relative humidity (Rh) measurements in the facility 

ranged from 67.3 to 75.0º F and 27.6 to 52.4% Rh. Temperatures and Rh measurements were mostly 

within the comfort ranges.  The outdoor temperature and relative humidity was 59.8° F and 27.7% 
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on the day of monitoring. Indoor concentrations of carbon dioxide (CO2) ranged from 444 to 764 

parts per million (ppm). CO2 measurements were below the guideline in all areas monitored, 

indicating adequate fresh air exchange. Indoor concentrations of carbon monoxide (CO) ranged 

from 3.2 to 4.0 ppm; therefore, concentrations are below occupational exposure limits, ASHRAE 

and the NAAQS-recommended CO concentrations. 

 

Hazard Communication Program and Material Safety Data Sheets (MSDSs): A written hazard 

communication program was readily available. MSDSs were last updated in on October 17, 2012.   

 

Other:  A fiberboard drum holding discarded fluorescent lamps was observed in the lower level 

area that was formerly the firing range.  The bottom 1/3 of the drum had evidence of water or 

other staining.  The stain is most likely water damage related based upon a rust-colored stain of 

the same size and shape of the drum on the floor in the vicinity of the water leak.  There were no 

labels on the drum indicating the contents.   
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1 Introduction 

Aria Environmental, Inc. (AEI) was contracted to perform an industrial hygiene evaluation for the 

Vermont Army National Guard (VT ARNG) Berlin Readiness Center located at 363 Fisher Road, 

Montpelier, VT 05602. , DrPH, CIH performed the evaluation on October 17, 

2012. The point of contact for the facility was SFC  The purpose of the evaluation 

was to identify and measure the existence and extent of potentially hazardous operations or 

conditions at Army National Guard (ARNG) facilities.  

 

The Berlin Readiness Center was built in the early 1960’s and is staffed by six military 

administrative personnel and one part time civilian. The operations conducted at the facility 

include training and administrative duties. A diagram of the building layout is provided in 

Appendix A. All sampling sheets and laboratory certificates of analysis are provided in Appendix 

B. Selected photographs taken during the evaluation are provided in Appendix C. Indoor air 

quality and lighting survey measurement log sheets are provided in Appendix D. Lists of all 

references used during the evaluation are included in the main body of the report.     

2 Evaluation Methods  

The industrial hygiene survey of the Berlin Readiness Center consisted of visual inspections, 

interviews with employees, and sampling plan development in order to achieve the following:  

(1) evaluations of operations including operation description, sampling for lead in air or on 

surfaces if appropriate, ventilation system evaluations, noise measurements if appropriate, 

lighting surveys, hazard control evaluations and any additional information pertinent to the 

operations; (2) an evaluation of the physical condition of the facility and personnel concerns 

including visual inspections for peeling potentially lead-based paint, damaged suspect 

asbestos-containing materials, water damage or mold problems; indoor air quality concerns; 

and housekeeping practices; and (3) a building layout and photographic documentation of the 

interior of the facility.    

 

The National Guard Bureau (NGB) Region North IH Office provided all industrial hygiene 

equipment for air sampling (equipment and media), ventilation, lighting, noise and indoor air 

quality (IAQ) survey instruments and paid for laboratory analytical fees. Laboratories were 

chosen or approved by the NGB IH office.   

3 Operations  

Operations conducted at the Berlin facility consist exclusively of supply and administrative 

duties. No maintenance of vehicles or other physical tasks are performed at the facility.  

4 Noise Hazards 

No noise-generating activities were taking place on the day of the survey. Due to the nature of 

the tasks performed onsite, no activities requiring noise monitoring are anticipated to occur at 

the RC.    

5 Hazard Controls 

Ventilation Systems 

No local exhaust ventilation systems were present in the facility.  
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6 Physical Condition of the Facility and Personnel Concerns 

An evaluation of the physical condition of the facility and personnel concerns was performed 

including visual inspections for peeling potentially lead-based paint, damaged suspect 

asbestos-containing materials, water damage or mold problems; and housekeeping practices. 

Lighting measurements were taken in all areas of the facility, and indoor air quality 

measurements were collected in select areas. 

Dust Wipe Samples for Lead Contamination  

A visual inspection was performed to determine if there were any areas of peeling paint at the 

facility that could pose a lead exposure hazard. No peeling paint was observed.  

 

To determine if any cross contamination of lead from any source into areas of the facility existed, 

wipe samples were collected by wiping a Ghost Wipe over a measured area. The Environmental 

Protection Agency (EPA) and the State of Vermont limits for lead in dust are 40 micrograms per 

square foot (µg/ft2) on floors, 250 µg/ft2 on window sills, and 400 µg/ft2 in window troughs. These 

limits apply to pre-1978 Army facilities only if children under 6 years of age occupy them for 60 or 

more hours per year.  The NGB Region North Industrial Hygiene Office concurs with the US Army 

Public Health Command recommended maximum level for adult exposures of 200 µg/ft2 on 

floors and frequently contacted surfaces, which is more stringent for window sills than the 

EPA/State standards. Dust wipe samples were submitted to AMA Analytical for atomic 

absorption spectrophotometry (AAS) following the analytical method ASTM D3335-85A. All wipe 

samples collected from the facility were below the recommended maximum except for three of 

the five samples collected from the former indoor firing range.  Results from the samples 

collected in the firing range were between 110 and 2,300 µg/ft2. Results are given in Table 1 and 

certificates of analysis are included in Appendix B. 

 

Table 1 – Results of Dust Wipe Sampling for VT ARNG 

Berlin Readiness Center on October 17, 2012. 

Wipe Sample 

Number 
Sample Location Wipe Dimensions Lead (µg/ft2 )* 

BRC-1 

Floor SVC Battery Vault, 3’ South 

of North Wall, 6’ West of East 

Wall 

12” x 12” 14  

BRC-2 

Floor of Former Firing Range, 6’ 

East of West Wall, 8’ South of 

North Wall 

9” x 8.5” 700  

BRC-3 

Floor of Former Range, Clean 

Spot Along East Wall, 20’ South 

of North Wall from Where 

Cabinets Were Moved  

7.5” x 8.5” 190  

BRC-4 

Floor of Former Range, 10’ West 

of East Wall, 30’ South of North 

Wall 

9” x 8” 2,300  

BRC-5 Top of Cabinet in Former Range 3” x 36” 110  

BRC-6 

Floor of Former Range, 7’ West 

of East Wall, 6’ North of South 

Wall 

8” x 8.5” 1,800  
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Table 1 – Results of Dust Wipe Sampling for VT ARNG 

Berlin Readiness Center on October 17, 2012. 

Wipe Sample 

Number 
Sample Location Wipe Dimensions Lead (µg/ft2 )* 

BRC-7 

Kitchen on top of Cabinet with 

Toaster on North Wall, 8’ East of 

West Wall 

15” x 13” <8.9  

BRC-8 

Assembly Hall Floor, 18’ East of 

West Wall, 28’ South of North 

Wall 

10” x 11” 130  

BRC-9 

Assembly Hall on Cafeteria Style 

Table Top After Weapons 

Inspection and Maintenance 

10” x 10” 39  

BRC-10 
Assembly Hall Floor, 11’ West of 

East Wall, 12’ North of South Wall 
12” x 12” 15  

BRC-11 
FSB XO/AO Office Window Sill, 

East Wall – North Half 
13.5” x 17” <7.5  

*The recommended maximum level for adult exposures is  

200 micrograms per square foot (µg/ft2) lead on surfaces. 

Visual Inspection for Damaged Asbestos-Containing Materials 

A visual inspection was performed to determine if there was any damaged suspect asbestos-

containing material (ACM). No damaged, suspect asbestos-containing material was observed.  

The boiler room was abated and a new boiler was installed prior to the survey.  Hard elbows and 

pipe insulation appeared to be undamaged.  

Visual Inspection for Water Damage and Mold Growth 

A visual inspection was performed to determine if there was any water damage or visible mold 

growth at the facility. There was no visual or odor evidence of mold or fungus growth. 

 

Standing water and rust stains were observed in the south end of the former firing range where 

unused lockers and equipment are currently stored. A fiberboard drum holding discarded 

fluorescent lamps was observed in the lower level area that was formerly the firing range.  The 

bottom of the drum had evidence of water or other staining on the bottom 1/3 of the drum.  The 

stain is most likely water damage related based upon a rust-colored stain of the same size and 

shape of the drum on the floor in the vicinity of the water leak.  There were no labels on the 

drum indicating the contents.   

Visual Inspection for Housekeeping Concerns 

A visual inspection was performed to assess the state of housekeeping in the facility. The 

housekeeping appeared to be acceptable overall; with the exception of water damage in the 

lower level former firing range.   

Lighting 

Illumination levels were measured using a Cal-Light 400L, calibrated on April 16, 2012, and 

compared to minimum lighting requirements for various facilities and functions based on the 

following references: American National Standards Institute/Illumination Engineering Society of 

North America (ANSI/IESNA) Standard RP-1-04 (Office Lighting) and ANSI/IESNA Standard RP-7-01 

(Lighting Industrial Facilities). 
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A lighting survey was performed in all areas within the readiness center. The evaluation 

indicated illumination deficiencies in several areas including: FSB Office, CSM Office, Upstairs 

classroom, Janitor’s Closet, Assembly Hall, OPS NCO B, HHD Supply Room (area 7), HHD Vault, 

HHD Supply Room Communications Closet, Office, Stairwells, FSB RRO Office, and the Former 

Range Storage Area.  The illumination measurements indoors ranged from 2.2 foot candles (fc) 

to 2,900 fc. The complete results of the evaluation are presented in Appendix D, including 

whether the results met minimum requirements for illumination.     

Indoor Air Quality (IAQ) 

Indoor air quality measurements (i.e., temperature, relative humidity, carbon dioxide and 

carbon monoxide) were taken using a TSI Q-Trak Model 7565X, factory calibrated in July, 2012. 

Temperature, relative humidity and carbon dioxide (CO2) measurements were compared to the 

recommended levels established by the American Society of Heating, Refrigerating and Air-

Conditioning Engineers (ASHRAE). Carbon monoxide (CO) concentrations were compared to 

the ACGIH Threshold Limit Value (TLV) for CO and the Environmental Protection Agency’s (EPA’s) 

National Ambient Air Quality Standard (NAAQS) for CO. 

 
Industry guidelines or standards for seasonal temperature and humidity ranges for thermal 

comfort are established by ASHRAE standard 55-2010. These ranges are presented in Table 2.  

The U.S. EPA also recommends maintaining relative humidity below 60% and ideally between 30 

and 50% to prevent mold growth. Complete results are provided in Appendix D with the lighting 

survey measurements. 
 

Table 2 - Acceptable Ranges of Temperature and  

Relative Humidity in Summer and Wintera  

Relative 

Humidity 

Winter 

Temperature 

Summer 

Temperature 

30% 68.5°F – 76.0°F 74.0°F – 80°F 

40% 68.5°F – 75.5°F 73.5°F – 79.5°F 

50% 68.5°F – 74.5°F 73.0°F – 79.0°F 

60% 68.0°F – 74.0°F 72.5°F – 78.0°F 
aadapted from ASHRAE Standard 55-2010 

 

Temperature and Relative Humidity 

Indoor temperature and relative humidity (Rh) measurements in the facility ranged from 67.3 to 

75.0º F and 27.6 to 52.4% Rh. Temperature and relative humidity measurements were mostly 

within the winter comfort ranges for thermal comfort except for in the arms vault.  The outdoor 

temperature and relative humidity was 59.8° F and 27.7% on the day of monitoring.  

 

Carbon Dioxide (CO2) and Carbon Monoxide (CO) 

Carbon dioxide and carbon monoxide measurements are used to assess ventilation system 

performance. The exhaled breath of building occupants is the main indoor source of carbon 

dioxide; therefore, the build up of CO2 indicates inadequate ventilation. The concentration of 

concern for carbon dioxide is set by ASHRAE standard 62.1–2010 as 700 ppm above outdoor 

concentrations. Indoor levels of CO2 ranged from 444 to 764 parts per million (ppm). CO2 

measurements were below the guideline in all areas monitored, indicating adequate fresh air 

exchange.  
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Carbon monoxide is a byproduct of incomplete combustion. Indoor concentrations indicate 

contamination caused by improperly vented or malfunctioning boilers, furnaces or stoves or 

from vehicle exhaust entering the building from garages, loading docks, nearby roads or parking 

lots. The concentration of interest set by ASHRAE standard 62.1-2010 and the National Ambient 

Air Quality Standards (NAAQS) for carbon monoxide is an 8 hour average of 9 ppm. The ACGIH 

TLV for CO is 25 ppm. Indoor levels of CO ranged from 3.2 to 4.0 ppm; therefore, concentrations 

are below occupational exposure limits, ASHRAE and the NAAQS-recommended CO 

concentrations.   

 

Additional Information 

 

Hazard Communication Program and Material Safety Data Sheets (MSDSs): A written hazard 

communication program was readily available. MSDS were last updated in on October 17, 2012.   

7 Conclusions 

The results of the evaluation indicated few concerns at the facility. Overall, the Berlin Readiness 

Center has few industrial hygiene issues, and programs are in place to protect, inform and train 

employees and maintain the facility.   

8 Limitations 

This report has been prepared for the exclusive use of the U.S. Army National Guard (USARNG) 

and/or their agents.  This service has been performed in accordance with generally accepted 

industrial hygiene and environmental practices.  No other warranty, expressed or implied, is 

made.  Our conclusions and recommendations are based, in part, upon information provided to 

us by others and our site observations.  We have not verified the completeness or accuracy of 

the information provided to us by others, unless otherwise noted. Our observations and 

recommendations are based upon conditions readily visible at the site at the time of our site visit, 

and upon current industry standards.   

 

By virtue of providing the services described in this report, the preparer does not assume the 

responsibility of the person(s) in charge of the site, or otherwise undertake responsibility for 

reporting to any local, state, or federal public agencies any conditions at the site that my 

present a potential danger to public health, safety, or the environment.  It is the Client’s 

responsibility to notify the appropriate local, state, or federal public agencies as required by law, 

or otherwise to disclose, in a timely manner, any information that may be necessary to prevent 

any danger to public health, safety, or the environment.  Under this scope of services, the 

preparer assumes no responsibility regarding response actions initiated as a result of these 

findings.  Response actions are the sole responsibility of the Client and should be conducted in 

accordance with local, state, and/or federal requirements, and should be performed by 

appropriately licensed personnel as warranted. 
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Certificates of Analysis for Dust Wipe and Bulk Samples 

BEST AVAILABLE COPY

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

Page 677 of 1352

Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



 
 

 

Appendix C 
Photo Documentation 
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VT Berlin RC

Photo 1:  Entrance to Berlin RC. Photo 2:  Exterior of Berlin RC.

Photo 4:  Interior of Assembly Hall. Photo 3:  Entrance to the lower level of 
the Berlin RC.
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VT Berlin RC

Photo 5:  Kitchen. Photo 6:  New boilers.

Photo 8: Arms vault. Photo 7:  New tankless hot water heaters. 
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VT Berlin RC

Photo 9:  Supply room. Photo 10:  Interior of flammable materials 
cabinet. 

Photo 12:  Maintenance area. Photo 11:  Interior of flammable materials 
cabinet. 
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VT Berlin RC

Photo 13: Supply room. Photo 14:  Former indoor firing range on 
lower level.

Photo 16:  Interior of flammable materials 
storage cabinet.

Photo 15:  Evidence of water damage 
fluorescent lamp disposal drum. 
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VT Berlin RC

Photo 17:  Water damage from active water 
leak in lower level former range area. 

Photo 18:  Water damage from active 
water leak in lower level former range 
area. 

Photo 19:  Former indoor firing range. 
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IAQ and Lighting Survey Log Sheets 
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State Vermont City Berlin

Date 10/17/2012 Inspector y Cal-Light 400L

Facility Description Berlin RC K040084EL

Weather Conditions Sunny 16-Apr-12

Location Function
No. 

Occupants Time
Temp. 
(°F) Ex

ce
ed

ed

RH (%) Ex
ce

ed
ed

CO2 

(ppm) Ex
ce

ed
ed

CO 
(ppm) Ex

ce
ed

ed

Illuminance 
(fc) In

su
ffi

ci
en

t

Illuminance 
Reference (fc)

Arms Vault (SVC) Storage 1 1237 67.3 X 52.4 693 3.9 24.6 10

Service Battery - Area 1 Storage/Office 1 1245 69.9 43.2 658 3.8 36.7 30

Service Battery - Area 2 Storage 1 1246 69.9 44.6 694 3.8 23.0 10

Service Battery - Area 3 Storage Corridor 1 1247 70.0 45.1 644 4.0 34.0 10

Service Battery - Area 4 Storage 1 1248 70.0 44.9 618 3.8 23.8 10

Kitchen Kitchen 1 1249 70.4 43.1 599 3.8 54.1 50

HHD Supply Room - Area 5 Storage 1 1253 69.9 48.6 561 3.8 20.2 10

HHD Supply Room - Area 6 Corridor 1 1254 69.9 49.1 572 3.8 13.1 10

HHD Supply Room - Area 7 Storage/Office 1 1255 69.9 48.2 582 3.8 14.0 X 30-50

HHD Vault Vault 1 1256 69.9 48.6 581 3.8 2.2 X 10

HHD Supply Room Communication 1 1256 70.9 44.1 610 3.7 5.7 X 30-50

FSB S4 Office 1 1257 71.3 43.2 615 3.7 32.1 30-50

Command Training NCO Office 1 1259 71.0 35.3 547 3.5 31.0 30-50

Family Support Office 1 1300 71.1 38.0 581 3.7 23.8 X 30-50

Conference Room Conference Room 1 1302 70.6 42.2 589 3.8 76.2 30-50

R&R Office 1 1304 70.6 43.9 604 3.6 47.3 30-50

Office Office 1 1305 70.5 44.1 604 3.8 20.4 X 30-50

Stairwell (East) Corridor 1 1306 70.3 43.8 537 3.6 4.9 X 5

Copier Room Office 1 1307 70.2 44.3 634 4.0 44.4 30-50

FSB XO/AO Office 2 1308 70.3 43.6 629 3.7 30.8 30-50

FSB RRO Office 1 1310 71.2 42.8 632 3.7 19.9 X 30-50

Last Calibration

IAQ

Last Calibration

Q-trak 7565-X

7575x1228004

Jul-12

National Guard Industrial Hygiene Survey For Indoor Air Quality and Light Level

Light

Instrument

Serial Number

Instrument

Serial Number
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State Vermont City Berlin
Date 10/17/2012 Inspector y Cal-Light 400L
Facility Description Berlin RC K040084EL
Weather Conditions Sunny 16-Apr-12

Location Function
No. 

Occupants Time
Temp. 
(°F) Ex

ce
ed

ed

RH (%) Ex
ce

ed
ed

CO2 

(ppm) Ex
ce

ed
ed

CO 
(ppm) Ex

ce
ed

ed

Illuminance 
(fc) In

su
ffi

ci
en

t

Illuminance 
Reference (fc)

Office 1 Office 1 1311 71.0 43.6 727 3.8 49.3 30-50

Office 2 Office 1 1312 70.8 43.8 764 3.8 52.2 30-50

Entry Vestibule Lobby var 1313 71.1 42.5 606 3.5 12.7 10

FSB CSM Office 1 1315 71.2 41.9 598 3.7 19.6 X 30-50

Supply Corridor 1 1316 71.3 42.5 600 3.8 17.4 5

FSB CDR Office 1 1317 71.8 42.2 591 3.7 31.3 30-50

Classroom Classroom var 1318 72.1 41.4 579 3.7 28.1 X 30-50

Female Latrine Latrine var 1319 72.2 42.8 577 3.7 30.3 5

Janitor's Closet Closet 1 1320 71.9 42.7 696 3.7 no light X 30

Assembly Hall Hallway var 1321 71.6 41.6 611 3.8 15.8 X 30-50

Service Battery CDR Office 1 1323 74.8 44.8 494 3.2 33.1 30-50

Service Battery ORD RoomOffice 1 1324 75.0 39.2 617 3.7 39.0 30-50

Boiler Room Boiler Room 1 1326 71.1 27.6 X 456 3.7 2.9 K 30

Outdoors Outdoors 1 1327 59.8 27.7 402 3.9 8.4 K N/A

Ops NCO A Office 1 1330 70.4 43.5 609 3.3 42.3 30-50

Ops NCO B Conference Room var 1330 70.8 43.2 624 3.3 28.4 X 30-50

FAC A Office 1 1331 71.1 43.1 604 3.3 48.3 30-50

FAC B Lounge 1 1331 71.2 42.8 610 3.4 64.9 30-50

Gym Gym var 1400 68.1 40.8 467 3.3 33.0 30

Classroom Classroom var 1405 68.6 41.2 473 3.3 52.2 30-50

East Stairs Corridor var 1406 68.5 41.2 480 3.3 29.2 5

National Guard Industrial Hygiene Survey For Indoor Air Quality and Light Level

IAQ Light
Instrument Q-trak 7565-X Instrument
Serial Number 7575x1228004 Serial Number
Last Calibration Jul-12 Last Calibration
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State Vermont City Berlin
Date 10/17/2012 Inspector y Cal-Light 400L
Facility Description Berlin RC K040084EL
Weather Conditions Sunny 16-Apr-12

Location Function
No. 

Occupants Time
Temp. 
(°F) Ex

ce
ed

ed

RH (%) Ex
ce

ed
ed

CO2 

(ppm) Ex
ce

ed
ed

CO 
(ppm) Ex

ce
ed

ed

Illuminance 
(fc) In

su
ffi

ci
en

t

Illuminance 
Reference (fc)

Corridor Corridor var 1407 68.5 44.5 491 3.4 12.6 5

West Corridor Corridor var 1408 68.5 45.8 503 3.4 12.8 5

West Stairs Corridor var 1409 68.7 43.2 488 3.3 24.1 5

Men's Latrine Latrine var 1409 69.0 52.1 544 3.8 15.8 5

Former Range Lockers/Storage var 1410 68.9 42.1 444 3.3 2.9 X 7

Serial Number 7575x1228004 Serial Number
Last Calibration Jul-12 Last Calibration

National Guard Industrial Hygiene Survey For Indoor Air Quality and Light Level

IAQ Light
Instrument Q-trak 7565-X Instrument
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Industrial Hygiene Survey Report 

Vermont Army National Guard (VT ARNG) 

Morrisville Readiness Center 

 

ii 

Executive Summary 

Aria Environmental, Inc. (AEI) was contracted to perform an industrial hygiene evaluation for the 

Vermont Army National Guard (VT ARNG) Morrisville Readiness Center located at 415 Farr Avenue, 

Morrisville, VT 05661. , CIH, CSP performed the evaluation on October 26, 2011. The point 

of contact for the facility was SGT . The purpose of the evaluation was to identify 

and measure the existence and extent of potentially hazardous operations or conditions at Army 

National Guard (ARNG) facilities. The survey included: (1) ventilation system evaluations, noise 

dosimetry if appropriate, lighting surveys, hazard control evaluations and any additional 

information pertinent to the operations; (2) an evaluation of the physical condition of the facility 

and personnel concerns including visual inspections for peeling potentially lead-based paint, 

damaged suspect asbestos-containing materials, water damage or mold problems; indoor air 

quality concerns; and housekeeping practices; and (3) photographs of the exterior and interior of 

the readiness center.  The results of the evaluation indicated the following: 

 

Paint Chip and Wipe Samples for Lead Contamination: A visual inspection was performed to 

determine if there were any areas of peeling paint at the facility that could pose a lead exposure 

hazard. No peeling paint was observed in the facility. Results of dust wipe samples taken 

throughout the facility were below the recommended maximum criterion for surface 

contamination of lead (200 micrograms per square foot (µg/ft2)) in all areas sampled except for a 

sample collected on the bay door in the Drill Hall (270 µg/ft2).  
 

Visual Inspection for Damaged Asbestos-Containing Materials: A visual inspection was performed 

to determine if there were any suspect asbestos-containing material and its condition. No 

damaged suspect material was observed.  

 

Visual Inspection for Water Damage and Mold Growth: A visual inspection was performed to 

determine if there was any water damage or visible mold growth at the facility. A water stain was 

observed on the Fitness Center ceiling. No evidence of wet areas or mold growth was observed 

on the day of the survey. 

 

Visual Inspection for Housekeeping Concerns: A visual inspection was performed to assess the 

state of housekeeping in the facility. The housekeeping needed improvement. Floors were dirty, 

and dust had accumulated on many of the horizontal surfaces. Unlike several other Vermont 

Readiness Centers that were surveyed, this Readiness Center does not have a custodian.  

 
Lighting: A lighting survey was performed in all areas within the readiness center. The evaluation 

indicated illumination deficiencies in the storage locker, the kitchen, the family readiness room, 

the supply office and the boiler room. The illumination measurements indoors ranged from 3 foot 

candles (fc) to 75 fc. 

 

Indoor Air Quality: Temperature and relative humidity measurements were within the comfort 

ranges for the winter season on the day of the survey. The outdoor temperature and relative 

humidity were 55.3º F and 36.3% on the day of monitoring. Indoor concentrations of carbon 

dioxide (CO2) and carbon monoxide (CO) were below the guidelines in all areas. 

 

Hazard Communication Program and Material Safety Data Sheets (MSDSs): A written hazard 

communication program was readily available. MSDSs for some new custodial products were 

required per OSHA 29 CFR 1910.1200.  

 

Overall, the Morrisville Readiness Center has few industrial hygiene issues, and programs are in 

place to protect, inform and train employees and maintain the facility.   
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1 Introduction 

Aria Environmental, Inc. (AEI) was contracted to perform an industrial hygiene evaluation for the 

Vermont Army National Guard (VT ARNG) Morrisville Readiness Center located at 415 Farr 

Avenue, Morrisville, VT 05661.  CIH, CSP performed the evaluation on October 26, 

2011. The point of contact for the facility was SGT . The purpose of the evaluation 

was to identify and measure the existence and extent of potentially hazardous operations or 

conditions at Army National Guard (ARNG) facilities.  

 

The Morrisville Readiness Center was built in the 1950’s. The readiness center is staffed by 6 

administrative personnel. The operations conducted at the facility include supply and 

administrative duties. A diagram of the building layout is provided in Appendix A. All sampling 

sheets and laboratory certificates of analysis are provided in Appendix B. Selected photographs 

taken during the evaluation are provided in Appendix C. Indoor air quality and lighting survey 

measurement log sheets are provided in Appendix D. Lists of all references used during the 

evaluation are included in the main body of the report.     

2 Evaluation Methods  

The industrial hygiene survey of the Morrisville Readiness Center consisted of visual inspections, 

interviews with employees, and sampling plan development in order to achieve the following:  

(1) evaluations of operations including operation description, sampling for lead in air or on 

surfaces if appropriate, ventilation system evaluations, noise measurements if appropriate, 

lighting surveys, hazard control evaluations and any additional information pertinent to the 

operations; (2) an evaluation of the physical condition of the facility and personnel concerns 

including visual inspections for peeling potentially lead-based paint, damaged suspect 

asbestos-containing materials, water damage or mold problems; indoor air quality concerns; 

and housekeeping practices; and (3) a building layout and photographic documentation of the 

interior of the facility.    

 

The National Guard Bureau (NGB) Region North IH Office provided all industrial hygiene 

equipment for air sampling (equipment and media), ventilation, lighting, noise and indoor air 

quality (IAQ) survey instruments and paid for laboratory analytical fees. Laboratories were 

chosen or approved by the NGB IH office.   

3 Operations  

Operations conducted at the Morrisville facility consist exclusively of supply and administrative 

duties. No maintenance of vehicles or other physical tasks are performed at the facility.  

4   Noise Hazards 

No noise-generating activities were taking place on the day of the survey. Due to the nature of 

the tasks performed onsite, no activities requiring noise monitoring are anticipated to occur at 

the RC.    

5   Hazard Controls 

Ventilation Systems 
No local exhaust ventilation systems were present in the facility.  
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6   Physical Condition of the Facility and Personnel Concerns 

An evaluation of the physical condition of the facility and personnel concerns was performed 

including visual inspections for peeling potentially lead-based paint, damaged suspect 

asbestos-containing materials, water damage or mold problems; potential ergonomic problems; 

and housekeeping practices. Lighting measurements were taken in all areas of the facility, and 

indoor air quality measurements were collected in select areas. 

Paint Chip and Dust Wipe Samples for Lead Contamination  

A visual inspection was performed to determine if there were any areas of peeling paint at the 

facility that could pose a lead exposure hazard. No peeling paint was observed. To determine if 

any cross contamination of lead from any source into areas of the facility existed, wipe samples 

were collected using ghost wipes and 10 centimeter (cm) x 10cm templets. The Environmental 

Protection Agency (EPA) and the State of Vermont limits for lead in dust are 40 micrograms per 

square foot (µg/ft2) on floors, 250 µg/ft2 on window sills, and 400 µg/ft2 in window troughs. These 

limits apply to pre-1978 Army facilities only if children under 6 years of age occupy them for 60 or 

more hours per year.  The NGB Region North Industrial Hygiene Office concurs with the US Army 

Public Health Command recommended maximum level for adult exposures of 200 µg/ft2 on 

floors and frequently contacted surfaces, which is more stringent for window sills than the 

EPA/State standards. Dust wipe samples were submitted to AMA for atomic absorption 

spectrophotometry (AAS) following the analytical method ASTM D3335-85A. All wipe samples 

collected from the facility were below the recommended maximum except for the sample 

collected from the ledge of the bay door in the Drill Hall (270 µg/ft2). Results are given in Table 1 

and certificates of analysis are included in Appendix B. 

 

Table 1 – Results of Dust Wipe Sampling for VT ARNG 

Morrisville Readiness Center on October 26, 2011. 

Wipe Sample # Sample Location Result (µg/ft2 )* 

MOR – 01 
Former Firing Range – bullet trap area – 

floor 
<110 

MOR – 02 Former Firing Range – metal stand <110 

MOR – 03 Former Firing Range – metal tool case <110 

MOR – 04 Former Firing Range – metal shelf <110 

MOR – 05 Former Firing Range – counter <110 

MOR – 06 Drill Hall – floor <110 

MOR – 07 Drill Hall – table <110 

MOR – 08 Drill Hall – bay door ledge 270 

MOR – 09 Drill Hall – chemical storage cabinet 160 

MOR – 10 Drill Hall – floor <110 

MOR – 11 Kitchen – serving counter <110 

MOR – 12 Supply Room – floor <110 
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Table 1 – Results of Dust Wipe Sampling for VT ARNG 

Morrisville Readiness Center on October 26, 2011. 

Wipe Sample # Sample Location Result (µg/ft2 )* 

MOR – 13 Gym - floor <110 

*The recommended maximum level for adult exposures is 200 µg/ft2 lead on surfaces. 

 

Visual Inspection for Damaged Asbestos-Containing Materials 
A visual inspection was performed to determine if there was any damaged suspect asbestos-

containing material (ACM). No damaged suspect ACM was observed. 

Visual Inspection for Water Damage and Mold Growth 

A visual inspection was performed to determine if there was any water damage or visible mold 

growth at the facility. A water stain was observed in the fitness center. No wet areas or evidence 

of mold growth was observed on the day of the inspection.  

Visual Inspection for Housekeeping Concerns 

A visual inspection was performed to assess the state of housekeeping in the facility. The 

housekeeping needed improvement. Floors were dirty, and dust had accumulated on many of 

the horizontal surfaces. Unlike several other Vermont Readiness Centers that were surveyed, this 

Readiness Center does not have a custodian. 

Lighting  

Illumination levels were measured using a Cal-Light 400L, calibrated on March 9, 2011, and 

compared to minimum lighting requirements for various facilities and functions based on the 

following references: American National Standards Institute/Illumination Engineering Society of 

North America (ANSI/IESNA) Standard RP-1-04 (Office Lighting) and ANSI/IESNA Standard RP-7-01 

(Lighting Industrial Facilities). 

 
A lighting survey was performed in all areas within the readiness center. The evaluation 

indicated illumination deficiencies in a few areas: the storage locker, the kitchen, the family 

readiness room, the supply office and the boiler room. The illumination measurements indoors 

ranged from 3 foot candles (fc) to 75 fc. The complete results of the evaluation are presented in 

Appendix D, including whether the results met minimum requirements for illumination.     

Indoor Air Quality (IAQ) 

Indoor air quality measurements (i.e., temperature, relative humidity, carbon dioxide and 

carbon monoxide) were taken using a TSI Q-Trak Plus Model 8554, factory calibrated in February, 

2011. Temperature, relative humidity and carbon dioxide (CO2) measurements were compared 

to the recommended levels established by the American Society of Heating, Refrigerating and 

Air-Conditioning Engineers (ASHRAE). Carbon monoxide (CO) concentrations were compared to 

the ACGIH Threshold Limit Value (TLV) for CO and the Environmental Protection Agency’s (EPA’s) 

National Ambient Air Quality Standard (NAAQS) for CO. 

 
Industry guidelines or standards for seasonal temperature and humidity ranges for thermal 

comfort are established by ASHRAE standard 55-2010. These ranges are presented in Table 2.  

The U.S. EPA also recommends maintaining relative humidity below 60% and ideally between 30 

and 50% to prevent mold growth. Complete results are provided in Appendix D with the lighting 

survey measurements. 
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Table 2 - Acceptable Ranges of Temperature and  

Relative Humidity in Summer and Wintera  

Relative 

Humidity 

Winter 

Temperature 

Summer 

Temperature 

30% 68.5°F – 76.0°F 74.0°F – 80°F 

40% 68.5°F – 75.5°F 73.5°F – 79.5°F 

50% 68.5°F – 74.5°F 73.0°F – 79.0°F 

60% 68.0°F – 74.0°F 72.5°F – 78.0°F 
aadapted from ASHRAE Standard 55-2010 

 

Temperature and Relative Humidity 

Indoor temperature and relative humidity (Rh) measurements in the facility ranged from 70.1 to 

73.5º F and 32.1 to 47.9% Rh. Temperatures and relative humidity were within the summer 

comfort ranges in the areas monitored. The outdoor temperature and relative humidity was 55.3º 

F and 36.3% on the day of monitoring.  

 

Carbon Dioxide (CO2) and Carbon Monoxide (CO) 

Carbon dioxide and carbon monoxide measurements are used to assess ventilation system 

performance. The exhaled breath of building occupants is the main indoor source of carbon 

dioxide; therefore, the build up of CO2 indicates inadequate ventilation. The concentration of 

concern for carbon dioxide is set by ASHRAE standard 62.1–2010 as 700 ppm above outdoor 

concentrations. Indoor levels of CO2 ranged from 508 to 862 parts per million (ppm). CO2 

measurements were below the guideline in all areas monitored, indicating adequate fresh air 

exchange.  

 

Carbon monoxide is a byproduct of incomplete combustion. Indoor concentrations indicate 

contamination caused by improperly vented or malfunctioning boilers, furnaces or stoves or 

from vehicle exhaust entering the building from garages, loading docks, nearby roads or parking 

lots. The concentration of interest set by ASHRAE standard 62.1-2010 and the National Ambient 

Air Quality Standards (NAAQS) for carbon monoxide is an 8 hour average of 9 ppm. The ACGIH 

TLV for CO is 25 ppm. Indoor levels of CO ranged from 0.5 to 1.3 ppm; therefore, concentrations 

are below occupational exposure limits, ASHRAE and the NAAQS-recommended CO 

concentrations.   

 

Additional Information 

 

Hazard Communication Program and Material Safety Data Sheets (MSDSs): A written hazard 

communication program was readily available. MSDSs for some new custodial products were 

required per OSHA 29 CFR 1910.1200.  

7   Conclusions 

The results of the evaluation indicated no concerns with the following at the facility: 

contamination of clean air sources, peeling potentially lead-based paints, noise hazards, visible 

mold and the presence of damaged suspect asbestos-containing materials. The results of the 

evaluation indicated industrial hygiene concerns in the following areas: accumulated lead-

containing dust in one area, lighting, MSDS updates and housekeeping. Overall, the Morrisville 

Readiness Center has few industrial hygiene issues, and programs are in place to protect, inform 

and train employees and maintain the facility.   
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8  Limitations 

This report has been prepared for the exclusive use of the U.S. Army National Guard (USARNG) 

and/or their agents.  This service has been performed in accordance with generally accepted 

industrial hygiene and environmental practices.  No other warranty, expressed or implied, is 

made.  Our conclusions and recommendations are based, in part, upon information provided to 

us by others and our site observations.  We have not verified the completeness or accuracy of 

the information provided to us by others, unless otherwise noted. Our observations and 

recommendations are based upon conditions readily visible at the site at the time of our site visit, 

and upon current industry standards.   

 

By virtue of providing the services described in this report, the preparer does not assume the 

responsibility of the person(s) in charge of the site, or otherwise undertake responsibility for 

reporting to any local, state, or federal public agencies any conditions at the site that my 

present a potential danger to public health, safety, or the environment.  It is the Client’s 

responsibility to notify the appropriate local, state, or federal public agencies as required by law, 

or otherwise to disclose, in a timely manner, any information that may be necessary to prevent 

any danger to public health, safety, or the environment.  Under this scope of services, the 

preparer assumes no responsibility regarding response actions initiated as a result of these 

findings.  Response actions are the sole responsibility of the Client and should be conducted in 

accordance with local, state, and/or federal requirements, and should be performed by 

appropriately licensed personnel as warranted. 
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State Vermont City Morrisville

Date 10/26/2011 Inspector Cal-Light 400
Facility Description K070003
Weather Conditions 9-Mar-11

Location/Function

No. 

Occupants Time Temp. (°F) Ex
ce

e
d

ed

RH (%) Ex
ce

e
d

ed

CO2 (ppm) Ex
ce

e
d

ed

CO (ppm) Ex
ce

e
d

ed

Illuminance 

(fc) In
su

ff
ic

ie
n

t

Illuminance 

Reference (fc)

Storage Locker 1 14:40 70.1 47.9 532 1.0 5-40 X 7
Classroom 1 15:17 71.8 36.1 572 1.3 30-75 30-50
Kitchen 1 15:18 35-40 X 50
Kitchen Storage 1 15:18 71.2 32.1 509 0.6 17-25 5
Family Readiness 1 15:21 70.5 36.9 597 0.7 10-48 X 30-50
JC 1 15:22 42 30
Ladies Restroom 1 15:22 71.1 43.5 508 0.6 33 5
Gym 1 15:23 70.9 38.1 625 1.2 30-55 30-50
Foyer 1 20 10
CDR/1SG Office 1 15:25 71.3 39.4 688 1.0 30-40 30-50
R&R Office 2 15:25 72.3 38.5 668 0.9 30-45 30-50
Admin Office 2 15:26 73.3 38.1 695 1.0 40-55 30-50
Readiness NCO Office 2 15:28 73.5 36.8 673 0.7 30-55 30-50
Supply Office 3 15:29 72.3 41.7 862 1.3 3-55 X 30-50
Boiler Room 1 15:31 73.5 35.8 620 0.5 6-30 X 30
Storage Room 1 15:32 30 30
Drill Hall 1 15:35 71.7 37.4 630 1.0 40-70 30-50
Outside 16:15 55.3 36.3 419 1.4

Morrisville RC

Cool, Clear

National Guard Industrial Hygiene Survey For Indoor Air Quality and Light Level

IAQ Light

Instrument Q-trak 7565-X Instrument

Serial Number 7565X0839020 Serial Number

Last Calibration Feb-11 Last Calibration
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Executive Summary 
 

Aria Environmental, Inc. (AEI) was contracted to perform an industrial hygiene evaluation for the 
Vermont Army National Guard (VT ARNG) Morrisville Readiness Center located at 415 Farr Avenue, 
Morrisville, VT 05661. , DrPH, CIH performed the evaluation on October 17, 2012. 
The point of contact for the facility was SGT . The purpose of the evaluation was to 
identify and measure the existence and extent of potentially hazardous operations or conditions 
at Army National Guard (ARNG) facilities. The survey included: (1) ventilation system evaluations, 
noise dosimetry if appropriate, lighting surveys, hazard control evaluations and any additional 
information pertinent to the operations; (2) an evaluation of the physical condition of the facility 
and personnel concerns including visual inspections for peeling potentially lead-based paint, 
damaged suspect asbestos-containing materials, water damage or mold problems; indoor air 
quality concerns; and housekeeping practices; and (3) photographs of the exterior and interior of 
the readiness center.  The results of the evaluation indicated the following: 
 
Paint Chip and Wipe Samples for Lead Contamination: A visual inspection was performed to 
determine if there were any areas of peeling paint at the facility that could pose a lead exposure 
hazard. Peeling paint was observed on the exterior of the facility. Samples were collected from 
the porch ceiling and an exterior metal door. The peeling, flaking and chipping paint on the porch 
ceiling is lead-based paint.  The paint on the exterior door is not lead-based paint.  Results of dust 
wipe samples taken throughout the facility were below the recommended maximum criterion for 
surface contamination of lead (200 micrograms per square foot (µg/ft2)) in all areas sampled 
except for a sample collected from the floor in the Drill Hall (270 µg/ft2).  
 
Visual Inspection for Damaged Asbestos-Containing Materials: A visual inspection was performed 
to determine if there were any suspect asbestos-containing material and its condition. The only 
damaged suspect asbestos-containing material was limited to small areas of broken floor tile in 
the office area.   
 
Visual Inspection for Water Damage and Mold Growth: A visual inspection was performed to 
determine if there was any water damage or visible mold growth at the facility. No evidence of 
water intrusion or mold growth was observed on the day of the survey. 
 
Visual Inspection for Housekeeping Concerns: A visual inspection was performed to assess the 
state of housekeeping in the facility. The housekeeping appeared to be acceptable overall.  One 
area of concern was observed in the Drill Hall. Oily rags were stored in plastic bags in the 
flammable materials storage cabinet that also contained propane cylinders. The POL storage 
cabinet doors do not close properly.  This is a fire and life safety hazard as the cabinets are in the 
route of egress to the supply room and arms vault.  
 
Lighting: A lighting survey was performed in all areas within the readiness center. The evaluation 
indicated illumination deficiencies in a few areas: the platoon room, Office 1, the gym, the 
janitor’s closet, FSC Office, maintenance, the kitchen and the boiler room. The illumination 
measurements indoors ranged from 13.7 foot candles (fc) to 82.0 fc. 
 
Indoor Air Quality: Temperature measurements fell just below the comfort range for the winter 
season in all but five of the locations measured.  Relative humidity measurements were within the 
comfort ranges for the winter season on the day of the survey. The outdoor temperature and 
relative humidity were 46.5º F and 39.5% on the day of monitoring. Indoor concentrations of 
carbon dioxide (CO2) and carbon monoxide (CO) were below the guidelines in all areas.  A diesel 
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powered fork lift was parked inside the drill hall on the day of monitoring.  The use of diesel 
powered equipment indoors may contribute to unsafe carbon monoxide concentrations.  
 
Hazard Communication Program and Material Safety Data Sheets (MSDSs): A written hazard 
communication program was readily available. MSDS were last updated in July of 2009.  MSDSs for 
some new custodial products were required per OSHA 29 CFR 1910.1200.  
 
Overall, the Morrisville Readiness Center has few industrial hygiene issues, and programs are in 
place to protect, inform and train employees and maintain the facility.   
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1 Introduction 
Aria Environmental, Inc. (AEI) was contracted to perform an industrial hygiene evaluation for the 
Vermont Army National Guard (VT ARNG) Morrisville Readiness Center located at 415 Farr 
Avenue, Morrisville, VT 05661. , DrPH, CIH performed the evaluation on October 
17, 2012. The point of contact for the facility was SGT . The purpose of the 
evaluation was to identify and measure the existence and extent of potentially hazardous 
operations or conditions at Army National Guard (ARNG) facilities.  
 
The Morrisville Readiness Center was built in the 1950’s. The readiness center is staffed by 4 
administrative personnel. The operations conducted at the facility include supply and 
administrative duties. A diagram of the building layout is provided in Appendix A. All sampling 
sheets and laboratory certificates of analysis are provided in Appendix B. Selected photographs 
taken during the evaluation are provided in Appendix C. Indoor air quality and lighting survey 
measurement log sheets are provided in Appendix D. Lists of all references used during the 
evaluation are included in the main body of the report.     

2 Evaluation Methods  
The industrial hygiene survey of the Morrisville Readiness Center consisted of visual inspections, 
interviews with employees, and sampling plan development in order to achieve the following:  
(1) evaluations of operations including operation description, sampling for lead in air or on 
surfaces if appropriate, ventilation system evaluations, noise measurements if appropriate, 
lighting surveys, hazard control evaluations and any additional information pertinent to the 
operations; (2) an evaluation of the physical condition of the facility and personnel concerns 
including visual inspections for peeling potentially lead-based paint, damaged suspect 
asbestos-containing materials, water damage or mold problems; indoor air quality concerns; 
and housekeeping practices; and (3) a building layout and photographic documentation of the 
interior of the facility.    
 
The National Guard Bureau (NGB) Region North IH Office provided all industrial hygiene 
equipment for air sampling (equipment and media), ventilation, lighting, noise and indoor air 
quality (IAQ) survey instruments and paid for laboratory analytical fees. Laboratories were 
chosen or approved by the NGB IH office.   

3 Operations  
Operations conducted at the Morrisville facility consist exclusively of supply and administrative 
duties. No maintenance of vehicles or other physical tasks are performed at the facility.  

4 Noise Hazards 
No noise-generating activities were taking place on the day of the survey. Due to the nature of 
the tasks performed onsite, no activities requiring noise monitoring are anticipated to occur at 
the RC.    

5 Hazard Controls 

Ventilation Systems 
No local exhaust ventilation systems were present in the facility.  
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6 Physical Condition of the Facility and Personnel Concerns 
An evaluation of the physical condition of the facility and personnel concerns was performed 
including visual inspections for peeling potentially lead-based paint, damaged suspect 
asbestos-containing materials, water damage or mold problems; potential ergonomic problems; 
and housekeeping practices. Lighting measurements were taken in all areas of the facility, and 
indoor air quality measurements were collected in select areas. 

Paint Chip and Dust Wipe Samples for Lead Contamination  
A visual inspection was performed to determine if there were any areas of peeling paint at the 
facility that could pose a lead exposure hazard. No peeling paint was observed on the interior of 
the building. Two areas of peeling, flaking and chipping paint were observed on the exterior of 
the building.  Bulk samples for lead-paint analysis were collected into centrifuge tubes and 
analyzed by AMA Analytical Laboratory.  Paint is defined as lead-based if it contains more than 
0.5 percent lead by atomic absorption spectrophotometry (AAS) analysis following the 
analytical method ASTM D3335-85A. One of the two paint chip samples was above the 0.5% 
definition of lead-based paint. Table 1 presents the results of paint chip sample analysis.  
Certificates of Analysis are included in Appendix B. 
 

Table 1 – Results of Lead Paint Chip Sampling for VT ARNG 
Morrisville Readiness Center on October 17, 2012 

Sample 
Number 

Sample 
Description Sample Location Comments Lead Content 

(percent) 

MRC-20 White metal or 
transite ceiling 

Front Porch ceiling 
by light fixture 
closest to Office 3 
location 

An area approximately 
6 ft by 40 ft was peeling, 
flaking and chipping.  
Paint chips were falling 
to the ground. 

1.7 

MRC-21 White metal 
exterior door 

Boiler Room Door 
Upper hinge side 

Three distinct layers of 
paint were visible.  Not 
all three layers were 
equally/representatively 
sampled. The outermost 
layer was peeling and 
flaking. 

0.093 

 
To determine if any cross contamination of lead from any source into areas of the facility existed, 
wipe samples were collected by wiping a Ghost Wipe over a measured area. The Environmental 
Protection Agency (EPA) and the State of Vermont limits for lead in dust are 40 micrograms per 
square foot (µg/ft2) on floors, 250 µg/ft2 on window sills, and 400 µg/ft2 in window troughs. These 
limits apply to pre-1978 Army facilities only if children under 6 years of age occupy them for 60 or 
more hours per year.  The NGB Region North Industrial Hygiene Office concurs with the US Army 
Public Health Command recommended maximum level for adult exposures of 200 µg/ft2 on 
floors and frequently contacted surfaces, which is more stringent for window sills than the 
EPA/State standards. Dust wipe samples were submitted to AMA for atomic absorption 
spectrophotometry (AAS) following the analytical method ASTM D3335-85A. All wipe samples 
collected from the facility were below the recommended maximum except for the sample 
collected from the ledge of the bay door in the Drill Hall (270 µg/ft2). Results are given in Table 2 
and certificates of analysis are included in Appendix B. 
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Note that limited supplies were provided by the ARNG IH Region North for the group of sites 
surveyed by the inspector.  The number and location of samples was limited and is based upon 
professional judgment.  
 
 

Table 2 – Results of Dust Wipe Sampling for VT ARNG 
Morrisville Readiness Center on October 17, 2012. 

Wipe Sample 
Number Sample Location Wipe Dimensions Lead (µg/ft2 )* 

MRC-1 
Former Firing Range – End of 
range, 7’ north of south, 12’ west 
of east – floor 

11” x 11” 74 

MRC-2 
Former Firing Range – Middle 7’ 
south of north wall, 24’ east of 
west wall – floor 

10” x 11” 41 

MRC-3 
Former Firing Range – By door, 1’ 
south of north wall, 8’ east of 
west wall - floor 

9” x 10.5” 58 

MRC-4 Vault – 3’ west of east wall, 1.5’ 
south of north wall - Floor 12” x 11” 61 

MRC-5 Drill Hall – 18’ north of south wall, 
15’ west of east wall – Floor 14” x 13” 270 

MRC-6 
Drill Hall – Top of locker #81.  25’ 
west of east wall, 2’ south of 
north wall. 

3” x 36” <16 

MRC-7 Drill Hall – Middle of room - Floor 11” x 11.5” 22 

MRC-8 Drill Hall – Top of POL Locker 9” x 12.5” 140 

MRC-9 Kitchen – Window Sill (9” x 7”) +  
(2.5” x 2.5”) 27 

MRC-10 Kitchen – 5’ east of west wall, 7’ 
north of south wall – Floor 12” x 12” <12 

MRC-11 Scullery Kitchen – Bottom shelf of 
pot storage  10” x 10” <17 

*The recommended maximum level for adult exposures is 200 micrograms per square foot (µg/ft2) lead on 
surfaces. 

Visual Inspection for Damaged Asbestos-Containing Materials 
A visual inspection was performed to determine if there was any damaged suspect asbestos-
containing material (ACM). A drawing from the Asbestos Survey Report by AIM Group 
performed on December 1, 1997 identified the floor tile as asbestos-containing material.  Three 
broken floor tiles were noted between Office 1 and Office 2.  The tile is not crumbling into small 
pieces.  No other damaged suspect ACM was observed. 

Visual Inspection for Water Damage and Mold Growth 
A visual inspection was performed to determine if there was any water damage or visible mold 
growth at the facility. No water damage or visible mold growth was observed.   
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Visual Inspection for Housekeeping Concerns 
A visual inspection was performed to assess the state of housekeeping in the facility. The 
housekeeping appeared to be acceptable overall.  One area of concern was observed in the 
Drill Hall.  Oily rags were stored in plastic bags in the flammable materials storage cabinet that 
also contained propane cylinders. The POL storage cabinet doors do not close properly.  This is a 
fire and life safety hazard as the cabinets are in the route of egress to the supply room and arms 
vault.  

Lighting 
Illumination levels were measured using a Cal-Light 400L, calibrated on April 16, 2012, and 
compared to minimum lighting requirements for various facilities and functions based on the 
following references: American National Standards Institute/Illumination Engineering Society of 
North America (ANSI/IESNA) Standard RP-1-04 (Office Lighting) and ANSI/IESNA Standard RP-7-01 
(Lighting Industrial Facilities). 
 
A lighting survey was performed in all areas within the readiness center. The evaluation 
indicated illumination deficiencies in a few areas: the platoon room, Office 1, the gym, the 
janitor’s closet, FSC Office, maintenance, the kitchen and the boiler room. The illumination 
measurements indoors ranged from 13.7 foot candles (fc) to 82.0 fc. The complete results of the 
evaluation are presented in Appendix D, including whether the results met minimum 
requirements for illumination.     

Indoor Air Quality (IAQ) 
Indoor air quality measurements (i.e., temperature, relative humidity, carbon dioxide and 
carbon monoxide) were taken using a TSI Q-Trak Plus Model 8554, factory calibrated in July 2012. 
Temperature, relative humidity and carbon dioxide (CO2) measurements were compared to the 
recommended levels established by the American Society of Heating, Refrigerating and Air-
Conditioning Engineers (ASHRAE). Carbon monoxide (CO) concentrations were compared to 
the ACGIH Threshold Limit Value (TLV) for CO and the Environmental Protection Agency’s (EPA’s) 
National Ambient Air Quality Standard (NAAQS) for CO. 
 
Industry guidelines or standards for seasonal temperature and humidity ranges for thermal 
comfort are established by ASHRAE standard 55-2010. These ranges are presented in Table 3.  
The U.S. EPA also recommends maintaining relative humidity below 60% and ideally between 30 
and 50% to prevent mold growth. Complete results are provided in Appendix D with the lighting 
survey measurements. 

 
Table 3 - Acceptable Ranges of Temperature and  

Relative Humidity in Summer and Wintera  
Relative 
Humidity 

Winter 
Temperature 

Summer 
Temperature 

30% 68.5°F – 76.0°F 74.0°F – 80°F 

40% 68.5°F – 75.5°F 73.5°F – 79.5°F 

50% 68.5°F – 74.5°F 73.0°F – 79.0°F 
60% 68.0°F – 74.0°F 72.5°F – 78.0°F 
aadapted from ASHRAE Standard 55-2010 
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Temperature and Relative Humidity 
Indoor temperature and relative humidity (Rh) measurements in the facility ranged from 65.2 to 
70.1º F and 34.4 to 52.7% Rh. Temperatures and relative humidity were just below lower end of 
the winter temperature range for thermal comfort in all but five of the locations monitored.  The 
outdoor temperature and relative humidity was 46.5º F and 39.5% on the day of monitoring.  
 
Carbon Dioxide (CO2) and Carbon Monoxide (CO) 
Carbon dioxide and carbon monoxide measurements are used to assess ventilation system 
performance. The exhaled breath of building occupants is the main indoor source of carbon 
dioxide; therefore, the build up of CO2 indicates inadequate ventilation. The concentration of 
concern for carbon dioxide is set by ASHRAE standard 62.1–2010 as 700 ppm above outdoor 
concentrations. Indoor levels of CO2 ranged from 482 to 600 parts per million (ppm). CO2 
measurements were below the guideline in all areas monitored, indicating adequate fresh air 
exchange.  
 
Carbon monoxide is a byproduct of incomplete combustion. Indoor concentrations indicate 
contamination caused by improperly vented or malfunctioning boilers, furnaces or stoves or 
from vehicle exhaust entering the building from garages, loading docks, nearby roads or parking 
lots. The concentration of interest set by ASHRAE standard 62.1-2010 and the National Ambient 
Air Quality Standards (NAAQS) for carbon monoxide is an 8 hour average of 9 ppm. The ACGIH 
TLV for CO is 25 ppm. Indoor levels of CO ranged from 03.3 to 4.0 ppm; therefore, concentrations 
are below occupational exposure limits, ASHRAE and the NAAQS-recommended CO 
concentrations.   
 
A diesel powered fork lift was parked inside the drill hall on the day of the survey.  The use of the 
equipment indoors may contribute to unsafe carbon monoxide concentrations.   
 
Additional Information 
 
Hazard Communication Program and Material Safety Data Sheets (MSDSs): A written hazard 
communication program was readily available. MSDSs were last updated in July of 2009.  MSDSs 
for some new custodial products were required per OSHA 29 CFR 1910.1200.  

7 Conclusions 
The results of the evaluation indicated a few industrial hygiene concerns in the facility.  Overall, 
the Morrisville Readiness Center has few industrial hygiene issues, and programs are in place to 
protect, inform and train employees and maintain the facility.   

8 Limitations 
This report has been prepared for the exclusive use of the U.S. Army National Guard (USARNG) 
and/or their agents.  This service has been performed in accordance with generally accepted 
industrial hygiene and environmental practices.  No other warranty, expressed or implied, is 
made.  Our conclusions and recommendations are based, in part, upon information provided to 
us by others and our site observations.  We have not verified the completeness or accuracy of 
the information provided to us by others, unless otherwise noted. Our observations and 
recommendations are based upon conditions readily visible at the site at the time of our site visit, 
and upon current industry standards.   
 
By virtue of providing the services described in this report, the preparer does not assume the 
responsibility of the person(s) in charge of the site, or otherwise undertake responsibility for 
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reporting to any local, state, or federal public agencies any conditions at the site that my 
present a potential danger to public health, safety, or the environment.  It is the Client’s 
responsibility to notify the appropriate local, state, or federal public agencies as required by law, 
or otherwise to disclose, in a timely manner, any information that may be necessary to prevent 
any danger to public health, safety, or the environment.  Under this scope of services, the 
preparer assumes no responsibility regarding response actions initiated as a result of these 
findings.  Response actions are the sole responsibility of the Client and should be conducted in 
accordance with local, state, and/or federal requirements, and should be performed by 
appropriately licensed personnel as warranted. 
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Building Layout 
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Appendix B 
Certificates of Analysis for Dust Wipe and Bulk Samples 
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Photo Documentation 
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VT Morrisville RC

Photo 1:  Morrisville RC view from Farr Avenue. Photo 2:  Morrisville RC Commemorative Plaque 
from 1958.

Photo 4:  Morrisville RC rear façade at boiler room.Photo 3:  Morrisville RC rear façade.
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VT Morrisville RC

Photo 5:  Drill Hall. Photo 6:  Diesel powered fork lift in drill hall.

Photo 8:  View inside POL storage cabinet. Photo 7:  POL and flammable cabinets in Drill Hall.  
Note doors to POL storage cabinet do not function 
properly. 
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VT Morrisville RC

Photo 9:  Oily rags in plastic bag inside flammable 
materials cabinet. 

Photo 10:  View inside part of the flammable 
material storage cabinet. 

Photo 12:  View of fueling tent. Photo 11:  View inside cold storage. 
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VT Morrisville RC

Photo 13:  View of full fuel cans inside fueling tent. Photo 14:  View of peeling, flaking and chipping 
lead-based paint on porch ceiling. 

Photo 16:  View of broken asbestos-containing floor 
tile typical of damage in the office areas. 

Photo 15:  View of damaged paint on metal 
exterior door.  The paint was tested and is not lead-
based. 
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Appendix D 

IAQ and Lighting Survey Log Sheets 
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State Vermont City Morrisville

Date 10/17/2012 Inspector Cal-Light 400L

Facility Description Morrisville RC K040084EL

Weather Conditions Sunny 16-Apr-12

Location Function
No. 

Occupants Time
Temp. 
(°F) E

xc
ee

de
d

RH (%) E
xc

ee
de

d

CO2 

(ppm) E
xc

ee
de

d

CO 
(ppm) E

xc
ee

de
d

Illuminance 
(fc) In

su
ffi

ci
en

t

Illuminance 
Reference (fc)

Former Range Storage var 0809 65.4 L 52.7 530 3.7 13.7 10

Vault Weapon Storage var 0826 66.5 L 48.9 482 3.9 60.6 10

Storage (BR) Storage var 0832 65.2 L 35.2 514 3.7 20.0 10

Platoon Room Platoon Room var 0837 66.4 L 42.1 538 4.0 24.9 X 30-50

Vestibule Vestibule var 0838 66.1 L 41.0 566 3.7 20.8 10

Office 3 Office 1 0839 66.9 L 41.9 563 3.5 39.7 30-50

Office 2 Office 1 0840 67.8 L 42.6 600 3.3 57.3 30-50

Office 1 Office 1 0840 68.3 L 42.0 633 3.3 26.5 X 30-50

Drill Hall Drill Hall var 0841 67.5 L 39.1 536 3.7 82.0 30-50

Gym Gym var 0842 66.8 L 40.2 566 3.8 24.9 X 30

Women's Latrine Latrine var 0843 67.0 L 36.4 509 3.6 36.6 5

Janitor's Closet Storage var 0844 68.4 L 43.6 555 3.3 23.1 X 30

Men's Latrine Latrine var 0845 68.6 52.1 593 3.5 38.3 5

FSC Office Office 5 0846 70.1 40.0 492 3.6 24.8 X 30-50

Maintenance Office var 0847 69.0 39.5 502 3.8 20.2 X 30-50

Kitchen Storage var 0848 68.5 34.4 533 3.6 15.3 5

Kitchen Kitchen var 0849 68.7 36.8 543 3.6 36.7 X 50

Boiler Room Boiler Room var 0850 68.2 L 35.0 525 3.5 21.5 X 30

Supply Storage 1 0851 67.8 L 41.5 550 3.4 32.7 30

Outdoors Outdoors 0 0855 46.5 39.5 466 4.1 3.1 K N/A

National Guard Industrial Hygiene Survey For Indoor Air Quality and Light Level
Light

Instrument

Serial Number

Instrument

Serial Number

Last Calibration

IAQ

Last Calibration

Q-trak 7565-X

7575x1228004

Jul-12
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Executive Summary 

Aria Environmental, Inc. (AEI) was contracted to perform an industrial hygiene evaluation for the 

Vermont Army National Guard (VT ARNG) St. Albans Readiness Center located at 18 Fairfield 

Street, St. Albans, VT 05478. , CIH, CSP performed the evaluation on October 24, 2011. 

The point of contact for the facility was . The purpose of the evaluation was to 

identify and measure the existence and extent of potentially hazardous operations or conditions 

at Army National Guard (ARNG) facilities. The survey included: (1) ventilation system evaluations, 

noise dosimetry if appropriate, lighting surveys, hazard control evaluations and any additional 

information pertinent to the operations; (2) an evaluation of the physical condition of the facility 

and personnel concerns including visual inspections for peeling potentially lead-based paint, 

damaged suspect asbestos-containing materials, water damage or mold problems; indoor air 

quality concerns; and housekeeping practices; and (3) photographs of the exterior and interior of 

the readiness center.  The results of the evaluation indicated the following: 

 

Paint Chip and Wipe Samples for Lead Contamination: A visual inspection was performed to 

determine if there were any areas of peeling paint at the facility that could pose a lead exposure 

hazard. Peeling paint was observed in the boiler room and on the 2nd floor in a hallway on a 

painted plaster patch. Bulk paint chip samples were found to contain 0.28% lead by weight in the 

Boiler Room and 4.8% lead by weight in the 2nd Floor Hallway. The second floor hallway paint chip 

sample would be considered lead-based by the Environmental Protection Agency (EPA) and 

State of Vermont definitions (>0.5% by weight). Results of dust wipe samples taken throughout the 

facility were below the recommended maximum criterion for surface contamination of lead (200 

micrograms per square foot (µg/ft2)) in all areas sampled except for a sample collected on the 

gray painted window sill in the Drill Hall (11,000 µg/ft2).  
 

Visual Inspection for Damaged Asbestos-Containing Materials: A visual inspection was performed 

to determine if there were any suspect asbestos-containing material and its condition. Damaged 

drywall and joint compound was observed on the boiler room ceiling; a crumbling plaster patch 

was observed in the 2nd Floor hallway; damaged plaster was observed in two offices on the 1st 

floor (S-4 and Training NCO offices); and damaged green linoleum with black mastic was 

observed in the Training NCO office. Samples of each damaged material were submitted for 

asbestos analysis. The EPA defines an asbestos-containing material as one percent (1%) or more 

asbestos by visual estimation. The damaged drywall and joint compound in the boiler room and 

the mastic under the green linoleum in the Training NCO Office contained 2% Chrysotile asbestos. 

No asbestos was detected in the other samples. 

 

Visual Inspection for Water Damage and Mold Growth: A visual inspection was performed to 

determine if there was any water damage or visible mold growth at the facility. No water damage 

or evidence of mold growth was observed on the day of the survey. 

 

Visual Inspection for Housekeeping Concerns: A visual inspection was performed to assess the 

state of housekeeping in the facility.  The housekeeping was good.  

 
Lighting: A lighting survey was performed in all areas within the readiness center. The evaluation 

indicated illumination deficiencies in a few areas. The illumination measurements indoors ranged 

from 2.5 foot candles (fc) to 138 fc. 

 

Indoor Air Quality: Temperature and relative humidity measurements were mostly within the 

comfort ranges for the winter season on the day of the survey. The outdoor temperature and 

relative humidity were 59.0º F and 42.1% on the day of monitoring. Indoor concentrations of 

carbon dioxide (CO2) and carbon monoxide (CO) were below the guidelines in all areas. 
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Hazard Communication Program and Material Safety Data Sheets (MSDSs): A written hazard 

communication program was not readily available, and updated MSDSs are required per OSHA 

29 CFR 1910.1200. It is recommended that a copy of the written hazard communication program 

be placed in every MSDS notebook. MSDSs for some new custodial products are required per 

OSHA 29 CFR 1910.1200. RAC 4 

 

Overall, the St. Albans Readiness Center has few industrial hygiene issues, and programs are in 

place to protect, inform and train employees and maintain the facility.   
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1 Introduction 

Aria Environmental, Inc. (AEI) was contracted to perform an industrial hygiene evaluation for the 

Vermont Army National Guard (VT ARNG) St. Albans Readiness Center located at 18 Fairfield 

Street, St. Albans, VT 05478. , CIH, CSP performed the evaluation on October 24, 2011. 

The point of contact for the facility was . The purpose of the evaluation was to 

identify and measure the existence and extent of potentially hazardous operations or conditions 

at Army National Guard (ARNG) facilities.  

 

Construction of the St. Albans Readiness Center was built in 1914. The readiness center is staffed 

by 14 administrative personnel. The operations conducted at the facility include supply and 

administrative duties. A diagram of the building layout is provided in Appendix A. All sampling 

sheets and laboratory certificates of analysis are provided in Appendix B. Selected photographs 

taken during the evaluation are provided in Appendix C. Indoor air quality and lighting survey 

measurement log sheets are provided in Appendix D. Lists of all references used during the 

evaluation are included in the main body of the report.     

2 Evaluation Methods  

The industrial hygiene survey of the St. Albans Readiness Center consisted of visual inspections, 

interviews with employees, and sampling plan development in order to achieve the following:  

(1) evaluations of operations including operation description, sampling for lead in air or on 

surfaces if appropriate, ventilation system evaluations, noise measurements if appropriate, 

lighting surveys, hazard control evaluations and any additional information pertinent to the 

operations; (2) an evaluation of the physical condition of the facility and personnel concerns 

including visual inspections for peeling potentially lead-based paint, damaged suspect 

asbestos-containing materials, water damage or mold problems; indoor air quality concerns; 

and housekeeping practices; and (3) a building layout and photographic documentation of the 

interior of the facility.    

 

The National Guard Bureau (NGB) Region North IH Office provided all industrial hygiene 

equipment for air sampling (equipment and media), ventilation, lighting, noise and indoor air 

quality (IAQ) survey instruments and paid for laboratory analytical fees. Laboratories were 

chosen or approved by the NGB IH office.   

3 Operations  

Operations conducted at the St. Albans facility consist exclusively of supply and administrative 

duties. No other maintenance of vehicles or other physical tasks are performed at the facility. A 

small garage exists in the facility basement but it is only used for storage. Ground maintenance 

and upkeep of the building are the responsibility of the state employed Armorer and not part of 

the duties of National Guard personnel. 

4   Noise Hazards 

No noise-generating activities were taking place on the day of the survey. Due to the nature of 

the tasks performed onsite, no activities requiring noise monitoring are anticipated to occur at 

the RC.    
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5   Hazard Controls 

Ventilation Systems 
No local exhaust ventilation systems were present in the facility.  

  

6   Physical Condition of the Facility and Personnel Concerns 

An evaluation of the physical condition of the facility and personnel concerns was performed 

including visual inspections for peeling potentially lead-based paint, damaged suspect 

asbestos-containing materials, water damage or mold problems; potential ergonomic problems; 

and housekeeping practices. Lighting measurements were taken in all areas of the facility, and 

indoor air quality measurements were collected in select areas. 

Paint Chip and Dust Wipe Samples for Lead Contamination  

A visual inspection was performed to determine if there were any areas of peeling paint at the 

facility that could pose a lead exposure hazard. Peeling paint was observed in the boiler room 

and on a plaster patch in the 2nd Floor hallway. Paint chip samples were submitted to AMA 

Analytical Services, Inc. of Lanham, MD for lead analysis. The samples were found to contain 

0.28% lead by weight in the Boiler Room and 4.8% lead by weight in the 2nd Floor Hallway. The 

second floor hallway paint chip sample would be considered lead-based by the Environmental 

Protection Agency (EPA) and State of Vermont definitions (>0.5% by weight). Certificates of 

analysis are included in Appendix B 

 

To determine if any cross contamination of lead from any source into areas of the facility existed, 

wipe samples were collected using ghost wipes and 10 centimeter (cm) x 10cm templets. The 

Environmental Protection Agency (EPA) and the State of Vermont limits for lead in dust are 40 

micrograms per square foot (µg/ft2) on floors, 250 µg/ft2 on window sills, and 400 µg/ft2 in window 

troughs. These limits apply to pre-1978 Army facilities only if children under 6 years of age occupy 

them for 60 or more hours per year.  The NGB Region North Industrial Hygiene Office concurs with 

the US Army Public Health Command recommended maximum level for adult exposures of 200 

µg/ft2 on floors and frequently contacted surfaces, which is more stringent for window sills than 

the EPA/State standards. Dust wipe samples were submitted to AMA for atomic absorption 

spectrophotometry (AAS) following the analytical method ASTM D3335-85A. All wipe samples 

collected from the facility were below the recommended maximum except for the sample 

collected from the gray painted window sill in the Drill Hall (11,000 µg/ft2). Results are given in 

Table 1 and certificates of analysis are included in Appendix B. 

 

Table 1 – Results of Dust Wipe Sampling for VT ARNG 

St. Albans Readiness Center on October 24, 2011. 

Wipe Sample # Sample Location Result (µg/ft2 )* 

StA – 01 Drill Hall – floor <110 

StA – 02 Drill Hall – window sill 11,000 

StA – 03 Drill Hall – vending machine <110 

StA – 04 Drill Hall – storage locker <110 

StA – 05 Drill Hall – floor <110 

StA – 06 2nd Floor Stair Platform – floor <110 
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Table 1 – Results of Dust Wipe Sampling for VT ARNG 

St. Albans Readiness Center on October 24, 2011. 

Wipe Sample # Sample Location Result (µg/ft2 )* 

StA – 07 Former Firing Range – bullet trap floor <110 

StA – 08 Former Firing Range – exercise bench <110 

StA – 09 Former Firing Range – floor mat 130 

StA – 10 Commo Room - desk <110 

StA – 11 
Former Firing Range – floor below 

doorway 
<110 

StA – 12 Garage – filing cabinet <110 

StA – 13 2nd Floor – floor <110 

StA – 14 SQDNCO Office – floor <110 

StA - 15 S-1 Office - floor <110 

StA - 16 Basement Kitchen - counter <110 

*The recommended maximum level for adult exposures is 200 µg/ft2 lead on surfaces. 

 

Visual Inspection for Damaged Asbestos-Containing Materials 
A visual inspection was performed to determine if there was any damaged suspect asbestos-

containing material (ACM). Damaged drywall and joint compound was observed on the boiler 

room ceiling; a crumbling plaster patch was observed in the 2nd Floor hallway; damaged plaster 

was observed in two offices on the 1st floor (S-4 and Training NCO offices); and damaged green 

linoleum with black mastic was observed in the Training NCO office. Samples of each damaged 

material were submitted to AMA Analytical Services, Inc. of Lanham, MD 20706 (NIST-NVLAP 

Accreditation No. 101143-0) for analysis by Polarized Light Microscopy (PLM). The EPA defines an 

asbestos-containing material as one percent (1%) or more asbestos by visual estimation. The 

damaged drywall and joint compound in the boiler room and the mastic under the green 

linoleum in the Training NCO Office contained 2% Chrysotile asbestos. No asbestos was 

detected in the other samples. 

Visual Inspection for Water Damage and Mold Growth 

A visual inspection was performed to determine if there was any water damage or visible mold 

growth at the facility. No water damage or evidence of mold growth was observed on the day 

of the inspection.  

Visual Inspection for Housekeeping Concerns 

A visual inspection was performed to assess the state of housekeeping in the facility. The 

housekeeping was good. Most areas were clean and tidy.   

Lighting  

Illumination levels were measured using a Cal-Light 400L, calibrated on March 9, 2011, and 

compared to minimum lighting requirements for various facilities and functions based on the 

following references: American National Standards Institute/Illumination Engineering Society of 
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North America (ANSI/IESNA) Standard RP-1-04 (Office Lighting) and ANSI/IESNA Standard RP-7-01 

(Lighting Industrial Facilities). 

 
A lighting survey was performed in all areas within the readiness center. The evaluation 

indicated illumination deficiencies in the Drill Hall, the Stairway to the 2nd Floor, The Commo 

Room in the Basement, the Fitness Room in the Basement, the Custodian’s Office and the Boiler 

Room. The illumination measurements indoors ranged from 2.5 foot candles (fc) to 138 fc. The 

complete results of the evaluation are presented in Appendix D, including whether the results 

met minimum requirements for illumination.     

Indoor Air Quality (IAQ) 

Indoor air quality measurements (i.e., temperature, relative humidity, carbon dioxide and 

carbon monoxide) were taken using a TSI Q-Trak Plus Model 8554, factory calibrated in February, 

2011. Temperature, relative humidity and carbon dioxide (CO2) measurements were compared 

to the recommended levels established by the American Society of Heating, Refrigerating and 

Air-Conditioning Engineers (ASHRAE). Carbon monoxide (CO) concentrations were compared to 

the ACGIH Threshold Limit Value (TLV) for CO and the Environmental Protection Agency’s (EPA’s) 

National Ambient Air Quality Standard (NAAQS) for CO. 

 
Industry guidelines or standards for seasonal temperature and humidity ranges for thermal 

comfort are established by ASHRAE standard 55-2010. These ranges are presented in Table 2.  

The U.S. EPA also recommends maintaining relative humidity below 60% and ideally between 30 

and 50% to prevent mold growth. Complete results are provided in Appendix D with the lighting 

survey measurements. 
 

Table 2 - Acceptable Ranges of Temperature and  

Relative Humidity in Summer and Wintera  

Relative 

Humidity 

Winter 

Temperature 

Summer 

Temperature 

30% 68.5°F – 76.0°F 74.0°F – 80°F 

40% 68.5°F – 75.5°F 73.5°F – 79.5°F 

50% 68.5°F – 74.5°F 73.0°F – 79.0°F 

60% 68.0°F – 74.0°F 72.5°F – 78.0°F 
aadapted from ASHRAE Standard 55-2010 

 

Temperature and Relative Humidity 

Indoor temperature and relative humidity (Rh) measurements in the facility ranged from 67.9 to 

78.2º F and 36.7 to 45.3% Rh. Temperatures and relative humidity were mostly within the winter 

comfort ranges in the areas monitored. The outdoor temperature and relative humidity was 59.0º 

F and 42.1% on the day of monitoring.  

 

Carbon Dioxide (CO2) and Carbon Monoxide (CO) 

Carbon dioxide and carbon monoxide measurements are used to assess ventilation system 

performance. The exhaled breath of building occupants is the main indoor source of carbon 

dioxide; therefore, the build up of CO2 indicates inadequate ventilation. The concentration of 

concern for carbon dioxide is set by ASHRAE standard 62.1–2010 as 700 ppm above outdoor 

concentrations. Indoor levels of CO2 ranged from 462 to 882 parts per million (ppm). CO2 

measurements were below the guideline in all areas monitored, indicating adequate fresh air 

exchange.  
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Carbon monoxide is a byproduct of incomplete combustion. Indoor concentrations indicate 

contamination caused by improperly vented or malfunctioning boilers, furnaces or stoves or 

from vehicle exhaust entering the building from garages, loading docks, nearby roads or parking 

lots. The concentration of interest set by ASHRAE standard 62.1-2010 and the National Ambient 

Air Quality Standards (NAAQS) for carbon monoxide is an 8 hour average of 9 ppm. The ACGIH 

TLV for CO is 25 ppm. Indoor levels of CO ranged from 0.2 to 1.2 ppm; therefore, concentrations 

are below occupational exposure limits, ASHRAE and the NAAQS-recommended CO 

concentrations.   

 

Additional Information 

 

Hazard Communication Program and Material Safety Data Sheets (MSDSs): A written hazard 

communication program was not readily available, and updated MSDSs are required per OSHA 

29 CFR 1910.1200. It is recommended that a copy of the written hazard communication program 

be placed in every MSDS notebook. MSDSs for some new custodial products are required per 

OSHA 29 CFR 1910.1200. RAC 4 

7   Conclusions 

The results of the evaluation indicated no concerns with the following at the facility: 

contamination of clean air sources, water intrusion, noise hazards, visible mold and 

housekeeping. The results of the evaluation indicated industrial hygiene concerns in the 

following areas: peeling lead-based paint, accumulated lead-containing dust in one area, the 

presence of damaged suspect asbestos-containing materials, and lighting. Overall, the St. 

Albans Readiness Center has few industrial hygiene issues, and programs are in place to protect, 

inform and train employees and maintain the facility.   

8  Limitations 

This report has been prepared for the exclusive use of the U.S. Army National Guard (USARNG) 

and/or their agents.  This service has been performed in accordance with generally accepted 

industrial hygiene and environmental practices.  No other warranty, expressed or implied, is 

made.  Our conclusions and recommendations are based, in part, upon information provided to 

us by others and our site observations.  We have not verified the completeness or accuracy of 

the information provided to us by others, unless otherwise noted. Our observations and 

recommendations are based upon conditions readily visible at the site at the time of our site visit, 

and upon current industry standards.   

 

By virtue of providing the services described in this report, the preparer does not assume the 

responsibility of the person(s) in charge of the site, or otherwise undertake responsibility for 

reporting to any local, state, or federal public agencies any conditions at the site that my 

present a potential danger to public health, safety, or the environment.  It is the Client’s 

responsibility to notify the appropriate local, state, or federal public agencies as required by law, 

or otherwise to disclose, in a timely manner, any information that may be necessary to prevent 

any danger to public health, safety, or the environment.  Under this scope of services, the 

preparer assumes no responsibility regarding response actions initiated as a result of these 

findings.  Response actions are the sole responsibility of the Client and should be conducted in 

accordance with local, state, and/or federal requirements, and should be performed by 

appropriately licensed personnel as warranted. 
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State Vermont City St. Albans

Date 10/24/2011 Inspector Cal-Light 400

Facility Description K070003

Weather Conditions 9-Mar-11

Location/Function

No. 

Occupants Time Temp. (°F) E
x
c

e
e

d
e

d

RH (%) E
x
c

e
e

d
e

d

CO2 (ppm) E
x
c

e
e

d
e

d

CO (ppm) E
x
c

e
e

d
e

d

Illuminance 

(fc)

In
su

ff
ic

ie
n

t

Illuminance 

Reference (fc)

Drill Hall 1 9:52 70.2 38.9 462 0.6 8-48 X 30-50

SQDNCO Office 1 10:42 70.0 44.6 790 0.7 30-82 30-50

SQDNXO Office 1 10:44 70.2 44.7 819 0.7 38-42 30-50

S-1 Office 1 10:45 70.6 45.3 829 0.3 26-98 30-50

Office 1 10:50 70.6 44.1 799 1.2 50-70 30-50

Hallway 1 10:50 60-78 5

Women's Bathroom 1 10:51 14-38 5

SQDNCSM Office on Second Floor 1 10:52 70.4 43.8 769 0.6 40-48 30-50

Hallway 1 10:55 35-45 5

Operations SGT Major Office 1 10:56 70.7 44.2 848 0.7 20-22 30-50

Stairs to Second Floor 1 10:58 70.1 2.5-50 X 5

Training NCO Office 2 11:04 78.2 36.7 788 0.5 28-60 30-50

Readiness NCO Office 1 11:04 30-60 30-50

S-2 Office 2 11:06 74.5 39.9 882 1.1 30-45 30-50

S-4 Office 1 11:07 73.6 41.1 840 1.0 27-75 30-50

Commo Room 4 11:10 73.0 39.4 632 0.9 7-138 X 30-50

Fitness Room 2 11:13 69.7 39.2 537 1.0 14-50 X 30

Garage 1 11:17 68.1 42.4 495 0.4 7-70 X 30

Custodian Room 2 11:19 67.9 X 45.1 663 0.5 14-76 X 30

Boiler Room 1 11:25 72.2 43.4 651 0.9 3-70 X 30

Kitchen 1 11:29 72.2 38.6 539 0.2 70-100 50

Supply Room 2 11:38 72.7 43.2 672 0.9 30-72 30

Recruitment Office 30-88 30-50

Foyer 2 11-40 10

Outside 11:40 59.0 42.1 426 1.6

St Albans RC

Clear, Cool

National Guard Industrial Hygiene Survey For Indoor Air Quality and Light Level

IAQ Light

Instrument Q-trak 7565-X Instrument

Serial Number 7565X0839020 Serial Number

Last Calibration Feb-11 Last Calibration
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Executive Summary 

Aria Environmental, Inc. (AEI) was contracted to perform an industrial hygiene evaluation for the 

Vermont Army National Guard (VTARNG) St. Albans Readiness Center located at 18 Fairfield 

Street, St. Albans, VT 05478. , CIH, CSP performed the evaluation on October 22, 2012. 

The point of contact for the facility was . The purpose of the evaluation was to 

identify and measure the existence and extent of potentially hazardous operations or conditions 

at Army National Guard (ARNG) facilities. The survey included: (1) ventilation system evaluations, 

noise dosimetry if appropriate, lighting surveys, hazard control evaluations and any additional 

information pertinent to the operations; (2) an evaluation of the physical condition of the facility 

and personnel concerns including visual inspections for peeling potentially lead-based paint, 

damaged suspect asbestos-containing materials, water damage or mold problems; indoor air 

quality concerns; and housekeeping practices; and (3) photographs of the exterior and interior of 

the readiness center.  The results of the evaluation indicated the following: 

 

Paint Chip and Wipe Samples for Lead Contamination: A visual inspection was performed to 

determine if there were any areas of peeling paint at the facility that could pose a lead exposure 

hazard. No peeling paint was observed. Results of dust wipe samples taken throughout the facility 

were below the recommended maximum criterion for surface contamination of lead (200 

micrograms per square foot (µg/ft2)) in all areas sampled except for samples collected on a 

heater and a shredder in the Drill Hall (310 - 620 µg/ft2).  
 

Visual Inspection for Damaged Asbestos-Containing Materials: A visual inspection was performed 

to determine if there were any suspect asbestos-containing material and its condition. No 

damaged suspect material was observed that was not addressed in the 2011 survey.  

 

Visual Inspection for Water Damage and Mold Growth: A visual inspection was performed to 

determine if there was any water damage or visible mold growth at the facility. No water damage 

or evidence of mold growth was observed on the day of the survey. 

 

Visual Inspection for Housekeeping Concerns: A visual inspection was performed to assess the 

state of housekeeping in the facility. The housekeeping required attention due to dust 

accumulation most likely associated with renovations in the building.  

 
Lighting: A lighting survey was performed in all areas within the readiness center. The evaluation 

indicated illumination deficiencies in several areas. The illumination measurements indoors ranged 

from 4 foot candles (fc) to over 1,000 fc. 

 

Indoor Air Quality: Temperature and relative humidity measurements were within the comfort 

ranges for the winter season on the day of the survey. The outdoor temperature and relative 

humidity were 62.5º F and 40.1% on the day of monitoring. Indoor concentrations of carbon 

dioxide (CO2) and carbon monoxide (CO) were below the guidelines in all areas. 

 

Hazard Communication Program and Material Safety Data Sheets (MSDSs): A written hazard 

communication program was not readily available, and updated MSDSs are required per OSHA 

29 CFR 1910.1200. It is recommended that a copy of the written hazard communication program 

be placed in every MSDS notebook. MSDSs for custodial products in the caretaker’s storage areas 

are required per OSHA 29 CFR 1910.1200.  

 

Overall, the St. Albans Readiness Center has few industrial hygiene issues, and programs are in 

place to protect, inform and train employees and maintain the facility.   
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1 Introduction 

Aria Environmental, Inc. (AEI) was contracted to perform an industrial hygiene evaluation for the 

Vermont Army National Guard (VTARNG) St. Albans Readiness Center located at 18 Fairfield 

Street, St. Albans, VT 05478. , CIH, CSP performed the evaluation on October 22, 2012. 

The point of contact for the facility was . The purpose of the evaluation was to 

identify and measure the existence and extent of potentially hazardous operations or conditions 

at Army National Guard (ARNG) facilities.  

 

Construction of the St. Albans Readiness Center was built in 1914. Renovations are currently 

taking place to replace windows and repaint the front walkway rails. The readiness center is 

staffed by 13 military administrative personnel and one part time civilian caretaker. The 

operations conducted at the facility include supply and administrative duties. A diagram of the 

building layout is provided in Appendix A. All sampling sheets and laboratory certificates of 

analysis are provided in Appendix B. Selected photographs taken during the evaluation are 

provided in Appendix C. Indoor air quality and lighting survey measurement log sheets are 

provided in Appendix D. Lists of all references used during the evaluation are included in the 

main body of the report.     

2 Evaluation Methods  

The industrial hygiene survey of the St. Albans Readiness Center consisted of visual inspections, 

interviews with employees, and sampling plan development in order to achieve the following:  

(1) evaluations of operations including operation description, sampling for lead in air or on 

surfaces if appropriate, ventilation system evaluations, noise measurements if appropriate, 

lighting surveys, hazard control evaluations and any additional information pertinent to the 

operations; (2) an evaluation of the physical condition of the facility and personnel concerns 

including visual inspections for peeling potentially lead-based paint, damaged suspect 

asbestos-containing materials, water damage or mold problems; indoor air quality concerns; 

and housekeeping practices; and (3) a building layout and photographic documentation of the 

interior of the facility.    

 

The National Guard Bureau (NGB) Region North IH Office provided all industrial hygiene 

equipment for air sampling (equipment and media), ventilation, lighting, noise and indoor air 

quality (IAQ) survey instruments and paid for laboratory analytical fees. Laboratories were 

chosen or approved by the NGB IH office.   

3 Operations  

Operations conducted at the St. Albans facility consist exclusively of supply and administrative 

duties. No other maintenance of vehicles or other physical tasks are performed at the facility. A 

small garage exists in the facility basement but it is only used for storage. Ground maintenance 

and upkeep of the building are the responsibility of the state and not part of the duties of 

National Guard personnel. 

4   Noise Hazards 

No noise-generating activities were taking place on the day of the survey. Due to the nature of 

the tasks performed onsite, no activities requiring noise monitoring are anticipated to occur at 

the RC.    
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5   Hazard Controls 

Ventilation Systems 
No local exhaust ventilation systems were present in the facility.  

  

6   Physical Condition of the Facility and Personnel Concerns 

An evaluation of the physical condition of the facility and personnel concerns was performed 

including visual inspections for peeling potentially lead-based paint, damaged suspect 

asbestos-containing materials, water damage or mold problems; and housekeeping practices. 

Lighting measurements were taken in all areas of the facility, and indoor air quality 

measurements were collected in select areas. 

Paint Chip and Dust Wipe Samples for Lead Contamination  

A visual inspection was performed to determine if there were any areas of peeling paint at the 

facility that could pose a lead exposure hazard. No peeling paint was observed that was not 

addressed in the 2011 survey. To determine if any cross contamination of lead from any source 

into areas of the facility existed, wipe samples were collected using ghost wipes and 10 

centimeter (cm) x 10cm templets. The Environmental Protection Agency (EPA) and the State of 

Vermont limits for lead in dust are 40 micrograms per square foot (µg/ft2) on floors, 250 µg/ft2 on 

window sills, and 400 µg/ft2 in window troughs. These limits apply to pre-1978 Army facilities only if 

children under 6 years of age occupy them for 60 or more hours per year.  The NGB Region 

North Industrial Hygiene Office concurs with the US Army Public Health Command 

recommended maximum level for adult exposures of 200 µg/ft2 on floors and frequently 

contacted surfaces, which is more stringent for window sills than the EPA/State standards. Dust 

wipe samples were submitted to AMA for atomic absorption spectrophotometry (AAS) following 

the analytical method ASTM D3335-85A. All wipe samples collected from the facility were below 

the recommended maximum except for samples collected from a heater and shredder in the 

Drill Hall (310 - 620 µg/ft2). Results are given in Table 1 and certificates of analysis are included in 

Appendix B. 

 

Table 1 – Results of Dust Wipe Sampling for VTARNG 

St. Albans Readiness Center on October 22, 2012. 

Wipe Sample # Sample Location Result (µg/ft2 )* 

StA –W 01 Drill Hall – center of floor <110 

StA – W02 Drill Hall – top of wall unit heater <110 

StA – W03 Drill Hall – floor at end of entrance mat <110 

StA – W04 
Drill Hall – dust on heater under new 

window in back 
620 

StA – W05 Drill Hall – top of “Secure” shredder 310 

StA – W06 
Former Firing Range – Fitness Center –

weight bench 
<110 

StA – W07 
Former Firing Range – Fitness Center -

floor mat 
120 

StA – W08 
Former Firing Range – Fitness Center - 

bullet trap side floor 
<110 

StA – W09 Classroom – floor (painted concrete) <110 
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Table 1 – Results of Dust Wipe Sampling for VTARNG 

St. Albans Readiness Center on October 22, 2012. 

Wipe Sample # Sample Location Result (µg/ft2 )* 

StA – W10 Kitchen – counter near microwave <110 

StA – W11 Stairs to 2nd Floor  110 

StA – W12 HHT Office – Floor  <110 

*The recommended maximum level for adult exposures is  

200 micrograms per square foot (µg/ft2) lead on surfaces. 

 

Visual Inspection for Damaged Asbestos-Containing Materials 
A visual inspection was performed to determine if there was any damaged suspect asbestos-

containing material (ACM). No damaged suspect material was observed that wasn’t addressed 

in the 2011 survey.  

Visual Inspection for Water Damage and Mold Growth 

A visual inspection was performed to determine if there was any water damage or visible mold 

growth at the facility. No water damage or evidence of mold growth was observed on the day 

of the inspection.  

Visual Inspection for Housekeeping Concerns 

A visual inspection was performed to assess the state of housekeeping in the facility. The 

housekeeping needed improvement to address accumulated dust most likely from current 

renovations.   

Lighting  

Illumination levels were measured using a Cal-Light 400L, calibrated on April 16, 2012, and 

compared to minimum lighting requirements for various facilities and functions based on the 

following references: American National Standards Institute/Illumination Engineering Society of 

North America (ANSI/IESNA) Standard RP-1-04 (Office Lighting) and ANSI/IESNA Standard RP-7-01 

(Lighting Industrial Facilities). 

 
A lighting survey was performed in all areas within the readiness center. The evaluation 

indicated illumination deficiencies in several areas. The illumination measurements indoors 

ranged from 4 foot candles (fc) to over 1,000 fc. The complete results of the evaluation are 

presented in Appendix D, including whether the results met minimum requirements for 

illumination.     

Indoor Air Quality (IAQ) 

Indoor air quality measurements (i.e., temperature, relative humidity, carbon dioxide and 

carbon monoxide) were taken using a TSI Q-Trak Model 7656X, factory calibrated in March, 

2012. Temperature, relative humidity and carbon dioxide (CO2) measurements were compared 

to the recommended levels established by the American Society of Heating, Refrigerating and 

Air-Conditioning Engineers (ASHRAE). Carbon monoxide (CO) concentrations were compared to 

the ACGIH Threshold Limit Value (TLV) for CO and the Environmental Protection Agency’s (EPA’s) 

National Ambient Air Quality Standard (NAAQS) for CO. 
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Industry guidelines or standards for seasonal temperature and humidity ranges for thermal 

comfort are established by ASHRAE standard 55-2010. These ranges are presented in Table 2.  

The U.S. EPA also recommends maintaining relative humidity below 60% and ideally between 30 

and 50% to prevent mold growth. Complete results are provided in Appendix D with the lighting 

survey measurements. 

 
Table 2 - Acceptable Ranges of Temperature and  

Relative Humidity in Summer and Wintera  

Relative 

Humidity 

Winter 

Temperature 

Summer 

Temperature 

30% 68.5°F – 76.0°F 74.0°F – 80°F 

40% 68.5°F – 75.5°F 73.5°F – 79.5°F 

50% 68.5°F – 74.5°F 73.0°F – 79.0°F 

60% 68.0°F – 74.0°F 72.5°F – 78.0°F 
aadapted from ASHRAE Standard 55-2010 

 

Temperature and Relative Humidity 

Indoor temperature and relative humidity (Rh) measurements in the facility ranged from 67.9 to 

72.5º F and 39.3 to 46.8% Rh. Temperatures and relative humidity were mostly within the winter 

comfort ranges in the areas monitored. The outdoor temperature and relative humidity was 62.5º 

F and 40.1% on the day of monitoring.  

 

Carbon Dioxide (CO2) and Carbon Monoxide (CO) 

Carbon dioxide and carbon monoxide measurements are used to assess ventilation system 

performance. The exhaled breath of building occupants is the main indoor source of carbon 

dioxide; therefore, the build up of CO2 indicates inadequate ventilation. The concentration of 

concern for carbon dioxide is set by ASHRAE standard 62.1–2010 as 700 ppm above outdoor 

concentrations. Indoor levels of CO2 ranged from 529 to 727 parts per million (ppm). CO2 

measurements were below the guideline in all areas monitored, indicating adequate fresh air 

exchange.  

 

Carbon monoxide is a byproduct of incomplete combustion. Indoor concentrations indicate 

contamination caused by improperly vented or malfunctioning boilers, furnaces or stoves or 

from vehicle exhaust entering the building from garages, loading docks, nearby roads or parking 

lots. The concentration of interest set by ASHRAE standard 62.1-2010 and the National Ambient 

Air Quality Standards (NAAQS) for carbon monoxide is an 8 hour average of 9 ppm. The ACGIH 

TLV for CO is 25 ppm. Indoor levels of CO ranged from 0.2 to 1.6 ppm; therefore, concentrations 

are below occupational exposure limits, ASHRAE and the NAAQS-recommended CO 

concentrations.   

 

Additional Information 

 

Hazard Communication Program and Material Safety Data Sheets (MSDSs): A written hazard 

communication program was not readily available, and updated MSDSs are required per OSHA 

29 CFR 1910.1200. It is recommended that a copy of the written hazard communication program 

be placed in every MSDS notebook. MSDSs for custodial products in the caretaker’s storage 

areas are required per OSHA 29 CFR 1910.1200.  

BEST AVAILABLE COPY

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

Page 920 of 1352

Posted to NGB FOIA Reading Room 
May, 2018



Industrial Hygiene Survey Report 

Vermont Army National Guard (VT ARNG) 

St. Albans Readiness Center 

 

5 

7   Conclusions 

The results of the evaluation indicated few concerns at the facility. Overall, the St. Albans 

Readiness Center has few industrial hygiene issues, and programs are in place to protect, inform 

and train employees and maintain the facility.   

8  Limitations 

This report has been prepared for the exclusive use of the U.S. Army National Guard (USARNG) 

and/or their agents.  This service has been performed in accordance with generally accepted 

industrial hygiene and environmental practices.  No other warranty, expressed or implied, is 

made.  Our conclusions and recommendations are based, in part, upon information provided to 

us by others and our site observations.  We have not verified the completeness or accuracy of 

the information provided to us by others, unless otherwise noted. Our observations and 

recommendations are based upon conditions readily visible at the site at the time of our site visit, 

and upon current industry standards.   

 

By virtue of providing the services described in this report, the preparer does not assume the 

responsibility of the person(s) in charge of the site, or otherwise undertake responsibility for 

reporting to any local, state, or federal public agencies any conditions at the site that my 

present a potential danger to public health, safety, or the environment.  It is the Client’s 

responsibility to notify the appropriate local, state, or federal public agencies as required by law, 

or otherwise to disclose, in a timely manner, any information that may be necessary to prevent 

any danger to public health, safety, or the environment.  Under this scope of services, the 

preparer assumes no responsibility regarding response actions initiated as a result of these 

findings.  Response actions are the sole responsibility of the Client and should be conducted in 

accordance with local, state, and/or federal requirements, and should be performed by 

appropriately licensed personnel as warranted. 
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VT St Albans RC 

Kitchen Conference room 
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VT St Albans RC 
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State Vermont City St. Albans

Date 10/22/2012 Inspector Cal-Light 400

Facility Description St. Albans RC K070003

Weather Conditions Cool and sunny 16-Apr-12

Location/Function

No. 

Occupants Time Temp. (°F) E
x
c

e
e

d
e

d

RH (%) E
x
c

e
e

d
e

d

CO2 

(ppm)

E
x
c

e
e

d
e

d

CO 

(ppm)

E
x
c

e
e

d
e

d

Illuminance 

(fc)

In
su

ff
ic

ie
n

t

Illuminance 

Reference (fc)

SQDN CO Office 1 1334 71.8 39.3 580 0.3 15-60 30-50

2nd Floor Center Office 1 1336 72.1 41.2 682 0.3 48-58 30-50

S-1 Office 5 1338 72.5 41.5 727 0.3 30-100 30-50

S-3 Office 1 1340 71.8 41.9 679 0.2 30-48 30-50

SDQN CSM Office 1 1342 71.9 40.2 597 0.4 10-63 X 30-50

Operation NCO 2 1345 72.3 40.5 646 0.3 30-75 30-50

2nd Floor Latrine 1 1346 17 5

1st Floor Janitor's Closet 1 1349 71.6 40.7 569 0.2 80 30

S4 Large Office 2 1351 71.5 41.1 571 0.2 20-75 X 30-50

S4 Back Office 1 1352 22-73 X 30-50

ISG Commander's Offi ce 1 1353 9-68 X 30-50

S4 Namco Office 1 1353 30-58 30-50

Basement Boiler Room 1 1355 71.5 42.1 529 0.8 5-110 X 30

Basement Storage 2 1358 72.0 42.2 583 0.4 40-50 30

Medical Unit Room 2 1400 72.0 42.9 667 1.6 27-100 X 30

Kitchen 2 1401 71.8 41.7 554 0.3 39-120 X 50

Supply Room 4 1402 71.0 43.4 582 0.6 30-70 30

Classroom/Conference Room 2 1404 71.1 43.3 563 0.2 4-82 X 30-50

Fitness Center 2 1404 70.7 45.3 617 0.2 14-36 X 30

Caretaker Office/Storage 1 1405 69.5 46.8 629 0.4 11-56 X 30

Storage Area 2 1408 67.9 X 46.0 529 0.3 11-54 X 30

Locker Room 2 1410 50-90 7

Latrine 2 1410 50-90 5

SDQN Recruiter 1 2 1411 13-75 X 30-50

SDQN Recruiter 2 1 1411 30-75 30-50

AAT Office 2 1412 69.8 44.8 642 0.2 23-75 X 30-50

Drill Hall 3 1413 20->1000 X 50

Outside 1003 62.5 40.1 375 0.9

Last Calibration

IAQ

Last Calibration

Q-trak 7565-X

7565X0839019

Mar-12

National Guard Industrial Hygiene Survey For Indoor Air Quality and Light Level

Light

Instrument

Serial Number

Instrument

Serial Number
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Executive Summary 

Aria Environmental, Inc. (AEI) was contracted to perform an industrial hygiene evaluation for the 

Vermont Army National Guard (VT ARNG) Swanton Readiness Center located at 13 Ferris Street, 

Swanton, VT 05488. CIH, CSP performed the evaluation on October 24, 2011. The point 

of contact for the facility was . The purpose of the evaluation was to identify and 

measure the existence and extent of potentially hazardous operations or conditions at Army 

National Guard (ARNG) facilities. The survey included: (1) ventilation system evaluations, noise 

dosimetry if appropriate, lighting surveys, hazard control evaluations and any additional 

information pertinent to the operations; (2) an evaluation of the physical condition of the facility 

and personnel concerns including visual inspections for peeling potentially lead-based paint, 

damaged suspect asbestos-containing materials, water damage or mold problems; indoor air 

quality concerns; and housekeeping practices; and (3) photographs of the exterior and interior of 

the readiness center.  The results of the evaluation indicated the following: 

 

Paint Chip and Wipe Samples for Lead Contamination: A visual inspection was performed to 

determine if there were any areas of peeling paint at the facility that could pose a lead exposure 

hazard. Peeling paint was observed in the boiler room on a vent to the outdoors. A sample of this 

peeling paint was analyzed and contained 0.14% lead by weight which would not be considered 

lead-based by the Environmental Protection Agency (EPA) and State of Vermont definitions 

(0.5%). Results of dust wipe samples taken throughout the facility were below the recommended 

maximum criterion for surface contamination of lead (200 micrograms per square foot (µg/ft2)) in 

all areas sampled except for the sample collected from the floor in the custodial storage room 

that was part of the former firing range (3,700 µg/ft2) and from a dusty painted vent in the Drill Hall 

(920 µg/ft2). 

 

Visual Inspection for Damaged Asbestos-Containing Materials: A visual inspection was performed 

to determine if there were any suspect asbestos-containing material and its condition. No 

damaged suspect material was observed.  

 

Visual Inspection for Water Damage and Mold Growth: A visual inspection was performed to 

determine if there was any water damage or visible mold growth at the facility. No water damage 

or evidence of mold growth was observed on the day of the survey. 

 

Visual Inspection for Housekeeping Concerns: A visual inspection was performed to assess the 

state of housekeeping in the facility.  The housekeeping needs some improvement to reduce 

clutter and dust accumulation.  

 
Lighting: A lighting survey was performed in all areas within the readiness center. The evaluation 

indicated illumination deficiencies in a few areas. The illumination measurements indoors ranged 

from 8 foot candles (fc) to 150 fc. 

 

Indoor Air Quality: Temperature measurements were mostly below the comfort ranges for the 

winter season, and relative humidity measurements were within the comfort ranges on the day of 

the survey. The outdoor temperature and relative humidity were 63.1º F and 45.9%, and the 

heating system was turned on for the first time of the season on the day of monitoring. Indoor 

concentrations of carbon dioxide (CO2) were below the guidelines in all areas except for the 

training center where three people were working. Indoor levels of carbon monoxide (CO) ranged 

from 0.4 to 10.1 ppm; therefore, concentrations are below occupational exposure limits (25 parts 

per million (ppm)), but above the American Society of Heating, Refrigerating and Air-Conditioning 

Engineers (ASHRAE) and the National Ambient Air Quality Standards (NAAQS) recommended CO 

concentrations (>9 ppm) in certain areas. The ASHRAE and NAAQS guidelines are based on 8 hour 
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averages. It is not likely that the CO concentrations at this readiness center would be sustained 

above 9 ppm for 8 hours. The heating system was turned on for the first time of the season on the 

day of monitoring. The carbon monoxide issue was reported immediately to the caretaker and the 

point of contact. Windows were opened to reduce concentrations while the heating system was 

warming up, and household-type CO detectors were recommended. The caretaker reported that 

there did not appear to be anything wrong with the heating system and that maintenance was 

up to date.  

 

Hazard Communication Program and Material Safety Data Sheets (MSDSs): A written hazard 

communication program was not readily available, and updated MSDSs are required per OSHA 

29 CFR 1910.1200. It is recommended that a copy of the written hazard communication program 

be placed in every MSDS notebook. MSDSs for some new products are required per OSHA 29 CFR 

1910.1200. 

 

Overall, the Swanton Readiness Center has few industrial hygiene issues, and programs are in 

place to protect, inform and train employees and maintain the facility.   
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1 Introduction 

Aria Environmental, Inc. (AEI) was contracted to perform an industrial hygiene evaluation for the 

Vermont Army National Guard (VT ARNG) Swanton Readiness Center located at 13 Ferris Street, 

Swanton, VT 05488. , CIH, CSP performed the evaluation on October 24, 2011. The 

point of contact for the facility was . The purpose of the evaluation was to 

identify and measure the existence and extent of potentially hazardous operations or conditions 

at Army National Guard (ARNG) facilities.  

 

The Swanton Readiness Center was built in 1950. The readiness center is staffed by 4 

administrative personnel. The operations conducted at the facility include supply and 

administrative duties. A diagram of the building layout is provided in Appendix A. All sampling 

sheets and laboratory certificates of analysis are provided in Appendix B. Selected photographs 

taken during the evaluation are provided in Appendix C. Indoor air quality and lighting survey 

measurement log sheets are provided in Appendix D. Lists of all references used during the 

evaluation are included in the main body of the report.     

2 Evaluation Methods  

The industrial hygiene survey of the Swanton Readiness Center consisted of visual inspections, 

interviews with employees, and sampling plan development in order to achieve the following:  

(1) evaluations of operations including operation description, sampling for lead in air or on 

surfaces if appropriate, ventilation system evaluations, noise measurements if appropriate, 

lighting surveys, hazard control evaluations and any additional information pertinent to the 

operations; (2) an evaluation of the physical condition of the facility and personnel concerns 

including visual inspections for peeling potentially lead-based paint, damaged suspect 

asbestos-containing materials, water damage or mold problems; indoor air quality concerns; 

and housekeeping practices; and (3) a building layout and photographic documentation of the 

interior of the facility.    

 

The National Guard Bureau (NGB) Region North IH Office provided all industrial hygiene 

equipment for air sampling (equipment and media), ventilation, lighting, noise and indoor air 

quality (IAQ) survey instruments and paid for laboratory analytical fees. Laboratories were 

chosen or approved by the NGB IH office.   

3 Operations  

Operations conducted at the Swanton facility consist exclusively of supply and administrative 

duties. Ground maintenance and upkeep of the building are the responsibility of the state 

employed Armorer and not part of the duties of National Guard personnel. 

4   Noise Hazards 

No noise-generating activities were taking place on the day of the survey. Due to the nature of 

the tasks performed onsite, no activities requiring noise monitoring are anticipated to occur at 

the RC.    

5   Hazard Controls 

Ventilation Systems 
No local exhaust ventilation systems were present in the facility.  
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6   Physical Condition of the Facility and Personnel Concerns 

An evaluation of the physical condition of the facility and personnel concerns was performed 

including visual inspections for water damage or mold problems; potential ergonomic problems; 

and housekeeping practices. Lighting measurements were taken in all areas of the facility, and 

indoor air quality measurements were taken in select areas. 

Paint Chip and Dust Wipe Samples for Lead Contamination  

A visual inspection was performed to determine if there were any areas of peeling paint at the 

facility that could pose a lead exposure hazard. Peeling paint was observed on a vent in the 

boiler room. A sample of the peeling paint was submitted to AMA Analytical Services, Inc. of 

Lanham, MD for lead analysis. The sample contained 0.14% lead by weight which would not be 

considered lead-based by the Environmental Protection Agency (EPA) and State of Vermont 

definitions (>0.5%). To determine if any cross contamination of lead from any source into areas of 

the facility existed, wipe samples were collected using ghost wipes and 10 centimeter (cm) x 

10cm templets. The Environmental Protection Agency (EPA) and the Commonwealth of 

Pennsylvania limits for lead in dust are 40 micrograms per square foot (µg/ft2) on floors, 250 µg/ft2 

on window sills, and 400 µg/ft2 in window troughs. These limits apply to pre-1978 Army facilities 

only if children under 6 years of age occupy them for 60 or more hours per year.  The NGB 

Region North Industrial Hygiene Office concurs with the US Army Public Health Command 

recommended maximum level for adult exposures of 200 µg/ft2 on floors and frequently 

contacted surfaces, which is more stringent for window sills than the EPA/State standards. Dust 

wipe samples were submitted to AMA for atomic absorption spectrophotometry (AAS) following 

the analytical method ASTM D3335-85A. All wipe samples collected from the facility were below 

the recommended maximum except for the sample collected from the floor in the custodial 

storage room that was part of the former firing range (3,700 µg/ft2) and from a dusty painted 

vent in the Drill Hall (920 µg/ft2). Results are given in Table 1 and certificates of analysis are 

included in Appendix B. 

 

Table 1 – Results of Dust Wipe Sampling for VT ARNG 

Swanton Readiness Center on October 24, 2011. 

Wipe Sample # Sample Location Result (µg/ft2 )* 

SWA-01 
Recovery Room – floor (Former Firing 

Range) 
<110 

SWA-02 
Recovery Room – painted shelf (Former 

Firing Range) 
<110 

SWA-03 
Custodial Storage – unpainted concrete 

floor (Former Firing Range) 
3,700 

SWA-04 
Custodial Storage – metal shelf (Former 

Firing Range) 
<110 

SWA-05 Drill Hall – floor near former firing range <110 

SWA-06 Drill Hall – metal storage locker <110 

SWA-07 Drill Hall – painted heater vent 920 

SWA-08 Drill Hall – floor <110 

SWA-09 Drill Hall – bay door <110 

SWA-10 Drill Hall – floor <110 
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Table 1 – Results of Dust Wipe Sampling for VT ARNG 

Swanton Readiness Center on October 24, 2011. 

Wipe Sample # Sample Location Result (µg/ft2 )* 

SWA-11 Kitchen – stone window ledge <110 

SWA-12 Family Readiness Room - floor <110 

*The recommended maximum level for adult exposures is 200 µg/ft2 lead on surfaces. 

 

Visual Inspection for Damaged Asbestos-Containing Materials 
A visual inspection was performed to determine if there was any damaged suspect asbestos-

containing material (ACM). No damaged suspect ACM was observed. 

Visual Inspection for Water Damage and Mold Growth 

A visual inspection was performed to determine if there was any water damage or visible mold 

growth at the facility. No water damage or evidence of mold growth was observed on the day 

of the inspection.  

Visual Inspection for Housekeeping Concerns 

A visual inspection was performed to assess the state of housekeeping in the facility. The 

housekeeping was good. Most areas were clean and tidy.   

Lighting  

Illumination levels were measured using a Cal-Light 400L, calibrated on March 9, 2011, and 

compared to minimum lighting requirements for various facilities and functions based on the 

following references: American National Standards Institute/Illumination Engineering Society of 

North America (ANSI/IESNA) Standard RP-1-04 (Office Lighting) and ANSI/IESNA Standard RP-7-01 

(Lighting Industrial Facilities). 

 
A lighting survey was performed in all areas within the readiness center. The evaluation 

indicated illumination deficiencies in a few areas: the fitness center, the drill hall, the janitor’s 

closet, the maintenance room and in the boiler room. The illumination measurements indoors 

ranged from 8 foot candles (fc) to 150 fc. The complete results of the evaluation are presented 

in Appendix D, including whether the results met minimum requirements for illumination.     

Indoor Air Quality (IAQ) 

Indoor air quality measurements (i.e., temperature, relative humidity, carbon dioxide and 

carbon monoxide) were taken using a TSI Q-Trak Plus Model 8554, factory calibrated in February, 

2011. Temperature, relative humidity and carbon dioxide (CO2) measurements were compared 

to the recommended levels established by the American Society of Heating, Refrigerating and 

Air-Conditioning Engineers (ASHRAE). Carbon monoxide (CO) concentrations were compared to 

the ACGIH Threshold Limit Value (TLV) for CO and the Environmental Protection Agency’s (EPA’s) 

National Ambient Air Quality Standard (NAAQS) for CO. 

 
Industry guidelines or standards for seasonal temperature and humidity ranges for thermal 

comfort are established by ASHRAE standard 55-2010. These ranges are presented in Table 2.  

The U.S. EPA also recommends maintaining relative humidity below 60% and ideally between 30 

and 50% to prevent mold growth. Complete results are provided in Appendix D with the lighting 

survey measurements. 
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Table 2 - Acceptable Ranges of Temperature and  

Relative Humidity in Summer and Wintera  

Relative 

Humidity 

Winter 

Temperature 

Summer 

Temperature 

30% 68.5°F – 76.0°F 74.0°F – 80°F 

40% 68.5°F – 75.5°F 73.5°F – 79.5°F 

50% 68.5°F – 74.5°F 73.0°F – 79.0°F 

60% 68.0°F – 74.0°F 72.5°F – 78.0°F 
aadapted from ASHRAE Standard 55-2010 

 

Temperature and Relative Humidity 

Indoor temperature and relative humidity (Rh) measurements in the facility ranged from 58.2 to 

70.0º F and 43.1 to 59.5% Rh. Temperatures were mostly lower than the winter comfort ranges, 

and relative humidity measurements were within the comfort ranges on the day of monitoring. 

The outdoor temperature and relative humidity was 63.1º F and 45.9% on the day of monitoring. 

This was the first day of the season that the heating system was turned on and the system had 

not reached the set temperature yet.   

 

Carbon Dioxide (CO2) and Carbon Monoxide (CO) 

Carbon dioxide and carbon monoxide measurements are used to assess ventilation system 

performance. The exhaled breath of building occupants is the main indoor source of carbon 

dioxide; therefore, the build up of CO2 indicates inadequate ventilation. The concentration of 

concern for carbon dioxide is set by ASHRAE standard 62.1–2010 as 700 ppm above outdoor 

concentrations. Indoor levels of CO2 ranged from 428 to 1,665 parts per million (ppm). The 

outdoor CO2 concentration was 418 ppm on the day of monitoring. CO2 measurements were 

below the guideline in all areas monitored except for the training center office where three 

people were working (1,665 ppm).  

 

Carbon monoxide is a byproduct of incomplete combustion. Indoor concentrations indicate 

contamination caused by improperly vented or malfunctioning boilers, furnaces or stoves or 

from vehicle exhaust entering the building from garages, loading docks, nearby roads or parking 

lots. The concentration of interest set by ASHRAE standard 62.1-2010 and the National Ambient 

Air Quality Standards (NAAQS) for carbon monoxide is an 8 hour average of 9 ppm. The ACGIH 

TLV for CO is 25 ppm. Indoor levels of CO ranged from 0.4 to 10.1 ppm; therefore, concentrations 

are below occupational exposure limits, but above the ASHRAE and the NAAQS-recommended 

CO concentrations in certain areas. The ASHRAE and NAAQS guidelines are based on 8 hour 

averages. It is not likely that the CO concentrations at this readiness center would be sustained 

above 9 ppm for 8 hours. The heating system was turned on for the first time of the season on the 

day of monitoring. The carbon monoxide issue was reported immediately to the caretaker and 

the point of contact. Windows were opened to reduce concentrations while the heating system 

was warming up, and household-type CO detectors were recommended. The caretaker 

reported that there did not appear to be anything wrong with the heating system and that 

maintenance was up to date.  

 

Additional Information 

 

Hazard Communication Program and Material Safety Data Sheets (MSDSs): A written hazard 

communication program was not readily available, and updated MSDSs are required per OSHA 

29 CFR 1910.1200. It is recommended that a copy of the written hazard communication program 
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be placed in every MSDS notebook. MSDSs for some new products are required per OSHA 29 

CFR 1910.1200. RAC 4 

7   Conclusions 

The results of the evaluation indicated no concerns with the following at the facility: water 

intrusion, peeling potentially lead-based paints, noise hazards, visible mold and the presence of 

damaged suspect asbestos-containing materials. The results of the evaluation indicated 

industrial hygiene concerns in the following areas: accumulated lead-containing dust in one 

area, lighting, hazard communication and MSDS updates, carbon monoxide concentrations 

above 9 ppm in some areas and housekeeping. Overall, the Swanton Readiness Center has few 

industrial hygiene issues, and programs are in place to protect, inform and train employees and 

maintain the facility.   

8  Limitations 

This report has been prepared for the exclusive use of the U.S. Army National Guard (USARNG) 

and/or their agents.  This service has been performed in accordance with generally accepted 

industrial hygiene and environmental practices.  No other warranty, expressed or implied, is 

made.  Our conclusions and recommendations are based, in part, upon information provided to 

us by others and our site observations.  We have not verified the completeness or accuracy of 

the information provided to us by others, unless otherwise noted. Our observations and 

recommendations are based upon conditions readily visible at the site at the time of our site visit, 

and upon current industry standards.   

 

By virtue of providing the services described in this report, the preparer does not assume the 

responsibility of the person(s) in charge of the site, or otherwise undertake responsibility for 

reporting to any local, state, or federal public agencies any conditions at the site that my 

present a potential danger to public health, safety, or the environment.  It is the Client’s 

responsibility to notify the appropriate local, state, or federal public agencies as required by law, 

or otherwise to disclose, in a timely manner, any information that may be necessary to prevent 

any danger to public health, safety, or the environment.  Under this scope of services, the 

preparer assumes no responsibility regarding response actions initiated as a result of these 

findings.  Response actions are the sole responsibility of the Client and should be conducted in 

accordance with local, state, and/or federal requirements, and should be performed by 

appropriately licensed personnel as warranted. 
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State Vermont City Swanton

Date 10/24/2011 Inspector Cal-Light 400

Facility Description K070003

Weather Conditions 9-Mar-11

Location/Function

No. 

Occupants Time Temp. (°F) E
x
c

e
e

d
e

d

RH (%) E
x
c

e
e

d
e

d

CO2 (ppm) E
x
c

e
e

d
e

d

CO (ppm) E
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Executive Summary 

Aria Environmental, Inc. (AEI) was contracted to perform an industrial hygiene evaluation for the 

Vermont Army National Guard (VTARNG) Swanton Readiness Center located at 13 Ferris Street, 

Swanton, VT 05488. , CIH, CSP performed the evaluation on October 23, 2012. The point 

of contact for the facility was . The purpose of the evaluation was to identify and 

measure the existence and extent of potentially hazardous operations or conditions at Army 

National Guard (ARNG) facilities. The survey included: (1) ventilation system evaluations, noise 

dosimetry if appropriate, lighting surveys, hazard control evaluations and any additional 

information pertinent to the operations; (2) an evaluation of the physical condition of the facility 

and personnel concerns including visual inspections for peeling potentially lead-based paint, 

damaged suspect asbestos-containing materials, water damage or mold problems; indoor air 

quality concerns; and housekeeping practices; and (3) photographs of the exterior and interior of 

the readiness center.  The results of the evaluation indicated the following: 

 

Paint Chip and Wipe Samples for Lead Contamination: A visual inspection was performed to 

determine if there were any areas of peeling paint at the facility that could pose a lead exposure 

hazard. Peeling paint was observed in the boiler room on a vent to the outdoors. A sample of this 

peeling paint was sampled and analyzed as part of the 2011 survey and found to contain 0.14% 

lead by weight which would not be considered lead-based by the Environmental Protection 

Agency (EPA) and State of Vermont definitions (0.5%). Results of dust wipe samples taken 

throughout the facility were below the recommended maximum criterion for surface 

contamination of lead (200 micrograms per square foot (µg/ft2)) in all areas sampled except for 

the sample collected from the floor in the cold storage room #2 that was part of the former firing 

range (270 µg/ft2). 

 

Visual Inspection for Damaged Asbestos-Containing Materials: A visual inspection was performed 

to determine if there was any damaged suspect asbestos-containing material. No damaged 

suspect material was observed.  

 

Visual Inspection for Water Damage and Mold Growth: A visual inspection was performed to 

determine if there was any water damage or visible mold growth at the facility. No water damage 

or evidence of mold growth was observed on the day of the survey. 

 

Visual Inspection for Housekeeping Concerns: A visual inspection was performed to assess the 

state of housekeeping in the facility. The housekeeping needs some improvement to reduce 

clutter and dust accumulation.  

 
Lighting: A lighting survey was performed in all areas within the readiness center. The evaluation 

indicated illumination deficiencies in several areas. The illumination measurements indoors ranged 

from 6 foot candles (fc) to 134 fc. 

 

Indoor Air Quality: Temperature and relative humidity measurements were mostly within the 

comfort ranges for the winter season on the day of the survey. The outdoor temperature and 

relative humidity were 58.2º F and 37.9%. Indoor concentrations of carbon dioxide (CO2) were 

below the guidelines in all areas except for the training center (1,700 ppm) where four people 

were working. Indoor levels of carbon monoxide (CO) ranged from 0.0 to 8.7 ppm; therefore, 

concentrations are below occupational exposure limits (25 parts per million (ppm)), but 

approaching the American Society of Heating, Refrigerating and Air-Conditioning Engineers 

(ASHRAE) and the National Ambient Air Quality Standards (NAAQS) recommended CO 

concentrations of 9 ppm in the Drill Hall. The ASHRAE and NAAQS guidelines are based on 8 hour 

averages. It is not likely that the CO concentrations at this readiness center would be sustained 
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above 9 ppm for 8 hours. This problem was also addressed during last year’s survey and 

household-type CO detectors were recommended. The point of contact said that CO detectors 

were purchased and received but not yet installed. 

 

Hazard Communication Program and Material Safety Data Sheets (MSDSs): A written hazard 

communication program was not readily available, and updated MSDSs are required per OSHA 

29 CFR 1910.1200. It is recommended that a copy of the written hazard communication program 

be placed in every MSDS notebook. MSDSs for some new products are required per OSHA 29 CFR 

1910.1200. 

 

Improper Materials in Flammable Storage Cabinets:  Chemical products clearly labeled as non-

flammable were stored in flammable storage cabinets. Incompatible products, non-flammable 

products, personal protective equipment such as dust masks, gloves and safety glasses and 

excess combustible materials such as paper, cardboard, or other combustible packaging material 

should not be stored in flammable storage cabinets. Requirements for flammable storage are 

regulated by OSHA 1910.106. 

 

Improper storage: A cardboard box was stored next to a heater in the storage area, creating a 

potential fire hazard.  

 

Overall, the Swanton Readiness Center has few industrial hygiene issues, and programs are in 

place to protect, inform and train employees and maintain the facility.   

BEST AVAILABLE COPY

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

Page 1012 of 1352

Posted to NGB FOIA Reading Room 
May, 2018



Industrial Hygiene Survey Report 

Vermont Army National Guard (VT ARNG) 

Swanton Readiness Center 

 

1 

1 Introduction 

Aria Environmental, Inc. (AEI) was contracted to perform an industrial hygiene evaluation for the 

Vermont Army National Guard (VTARNG) Swanton Readiness Center located at 13 Ferris Street, 

Swanton, VT 05488. , CIH, CSP performed the evaluation on October 23, 2012. The 

point of contact for the facility was . The purpose of the evaluation was to 

identify and measure the existence and extent of potentially hazardous operations or conditions 

at Army National Guard (ARNG) facilities.  

 

The Swanton Readiness Center was built in 1950. The readiness center is staffed by 5 military 

administrative personnel and one civilian caretaker. The operations conducted at the facility 

include supply and administrative duties. A diagram of the building layout is provided in 

Appendix A. All sampling sheets and laboratory certificates of analysis are provided in Appendix 

B. Selected photographs taken during the evaluation are provided in Appendix C. Indoor air 

quality and lighting survey measurement log sheets are provided in Appendix D. Lists of all 

references used during the evaluation are included in the main body of the report.     

2 Evaluation Methods  

The industrial hygiene survey of the Swanton Readiness Center consisted of visual inspections, 

interviews with employees, and sampling plan development in order to achieve the following:  

(1) evaluations of operations including operation description, sampling for lead in air or on 

surfaces if appropriate, ventilation system evaluations, noise measurements if appropriate, 

lighting surveys, hazard control evaluations and any additional information pertinent to the 

operations; (2) an evaluation of the physical condition of the facility and personnel concerns 

including visual inspections for peeling potentially lead-based paint, damaged suspect 

asbestos-containing materials, water damage or mold problems; indoor air quality concerns; 

and housekeeping practices; and (3) a building layout and photographic documentation of the 

interior of the facility.    

 

The National Guard Bureau (NGB) Region North IH Office provided all industrial hygiene 

equipment for air sampling (equipment and media), ventilation, lighting, noise and indoor air 

quality (IAQ) survey instruments and paid for laboratory analytical fees. Laboratories were 

chosen or approved by the NGB IH office.   

3 Operations  

Operations conducted at the Swanton facility consist exclusively of supply and administrative 

duties. Ground maintenance and upkeep of the building are the responsibility of the state and 

not part of the duties of National Guard personnel. 

4   Noise Hazards 

No noise-generating activities were taking place on the day of the survey. Due to the nature of 

the tasks performed onsite, no activities requiring noise monitoring are anticipated to occur at 

the RC.    

5   Hazard Controls 

Ventilation Systems 
No local exhaust ventilation systems were present in the facility.  

  

BEST AVAILABLE COPY

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

Page 1013 of 1352

Non-Responsive

Non-Responsive

Posted to NGB FOIA Reading Room 
May, 2018



Industrial Hygiene Survey Report 

Vermont Army National Guard (VT ARNG) 

Swanton Readiness Center 

 

2 

6   Physical Condition of the Facility and Personnel Concerns 

An evaluation of the physical condition of the facility and personnel concerns was performed 

including visual inspections for water damage or mold problems; and housekeeping practices. 

Lighting measurements were taken in all areas of the facility, and indoor air quality 

measurements were taken in select areas. 

Paint Chip and Dust Wipe Samples for Lead Contamination  

A visual inspection was performed to determine if there were any areas of peeling paint at the 

facility that could pose a lead exposure hazard. Peeling paint was observed on a vent in the 

boiler room that had been identified in last year’s survey to contain less than 0.5% lead by 

weight. The sample submitted in 2011 contained 0.14% lead by weight which would not be 

considered lead-based by the Environmental Protection Agency (EPA) and State of Vermont 

definitions (>0.5%). To determine if any cross contamination of lead from any source into areas of 

the facility existed, wipe samples were collected using ghost wipes and 10 centimeter (cm) x 

10cm templets. The Environmental Protection Agency (EPA) and the Commonwealth of 

Pennsylvania limits for lead in dust are 40 micrograms per square foot (µg/ft2) on floors, 250 µg/ft2 

on window sills, and 400 µg/ft2 in window troughs. These limits apply to pre-1978 Army facilities 

only if children under 6 years of age occupy them for 60 or more hours per year.  The NGB 

Region North Industrial Hygiene Office concurs with the US Army Public Health Command 

recommended maximum level for adult exposures of 200 µg/ft2 on floors and frequently 

contacted surfaces, which is more stringent for window sills than the EPA/State standards. Dust 

wipe samples were submitted to AMA for atomic absorption spectrophotometry (AAS) following 

the analytical method ASTM D3335-85A. All wipe samples collected from the facility were below 

the recommended maximum except for the sample collected from the floor in cold storage 

room #2 that was part of the former firing range (270 µg/ft2). Results are given in Table 1 and 

certificates of analysis are included in Appendix B. 

 

 

Table 1 – Results of Dust Wipe Sampling for VTARNG 

Swanton Readiness Center on October 23, 2012. 

Wipe Sample # Sample Location Result (µg/ft2 )* 

SW-W01 Drill Hall – center of floor  <110 

SW-W02 Drill Hall – top of shipping container <110 

SW-W03 Drill Hall – floor near former range <110 

SW-W04 Drill Hall – serving counter <110 

SW-W05 Drill Hall – outreach table <110 

SW-W06 Kitchen – counter near microwave <110 

SW-W07 Supply room – receiving window <110 

SW-W08 
Cold Storage Room #1 – former range – 

floor 
120 

SW-W09 
Cold Storage Room #2 – former range – 

floor 
270 

SW-W10 Classroom – children’s table <110 
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Table 1 – Results of Dust Wipe Sampling for VTARNG 

Swanton Readiness Center on October 23, 2012. 

Wipe Sample # Sample Location Result (µg/ft2 )* 

SW-W11 Fitness Center – front of treadmill <110 

*The recommended maximum level for adult exposures is  

200 micrograms per square foot (µg/ft2) lead on surfaces. 

 

Visual Inspection for Damaged Asbestos-Containing Materials 
A visual inspection was performed to determine if there was any damaged suspect asbestos-

containing material (ACM). No damaged suspect ACM was observed. 

Visual Inspection for Water Damage and Mold Growth 

A visual inspection was performed to determine if there was any water damage or visible mold 

growth at the facility. No water damage or evidence of mold growth was observed on the day 

of the inspection.  

Visual Inspection for Housekeeping Concerns 

A visual inspection was performed to assess the state of housekeeping in the facility. The 

housekeeping needed some improvement to reduce dust and clutter.   

Lighting  

Illumination levels were measured using a Cal-Light 400L, calibrated on April 16, 2012, and 

compared to minimum lighting requirements for various facilities and functions based on the 

following references: American National Standards Institute/Illumination Engineering Society of 

North America (ANSI/IESNA) Standard RP-1-04 (Office Lighting) and ANSI/IESNA Standard RP-7-01 

(Lighting Industrial Facilities). 

 
A lighting survey was performed in all areas within the readiness center. The evaluation 

indicated illumination deficiencies in several areas. The illumination measurements indoors 

ranged from 6 foot candles (fc) to 134 fc. The complete results of the evaluation are presented 

in Appendix D, including whether the results met minimum requirements for illumination.     

Indoor Air Quality (IAQ) 

Indoor air quality measurements (i.e., temperature, relative humidity, carbon dioxide and 

carbon monoxide) were taken using a TSI Q-Trak Model 7656X, factory calibrated in March, 

2012. Temperature, relative humidity and carbon dioxide (CO2) measurements were compared 

to the recommended levels established by the American Society of Heating, Refrigerating and 

Air-Conditioning Engineers (ASHRAE). Carbon monoxide (CO) concentrations were compared to 

the ACGIH Threshold Limit Value (TLV) for CO and the Environmental Protection Agency’s (EPA’s) 

National Ambient Air Quality Standard (NAAQS) for CO. 

 
Industry guidelines or standards for seasonal temperature and humidity ranges for thermal 

comfort are established by ASHRAE standard 55-2010. These ranges are presented in Table 2.  

The U.S. EPA also recommends maintaining relative humidity below 60% and ideally between 30 

and 50% to prevent mold growth. Complete results are provided in Appendix D with the lighting 

survey measurements. 
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Table 2 - Acceptable Ranges of Temperature and  

Relative Humidity in Summer and Wintera  

Relative 

Humidity 

Winter 

Temperature 

Summer 

Temperature 

30% 68.5°F – 76.0°F 74.0°F – 80°F 

40% 68.5°F – 75.5°F 73.5°F – 79.5°F 

50% 68.5°F – 74.5°F 73.0°F – 79.0°F 

60% 68.0°F – 74.0°F 72.5°F – 78.0°F 
aadapted from ASHRAE Standard 55-2010 

 

Temperature and Relative Humidity 

Indoor temperature and relative humidity (Rh) measurements in the facility ranged from 66.7 to 

79.0º F and 36.2 to 52.0% Rh. Temperatures and relative humidity measurements were mostly 

within the winter comfort ranges on the day of monitoring. The outdoor temperature and 

relative humidity was 58.2º F and 37.9%.  

 

Carbon Dioxide (CO2) and Carbon Monoxide (CO) 

Carbon dioxide and carbon monoxide measurements are used to assess ventilation system 

performance. The exhaled breath of building occupants is the main indoor source of carbon 

dioxide; therefore, the build up of CO2 indicates inadequate ventilation. The concentration of 

concern for carbon dioxide is set by ASHRAE standard 62.1–2010 as 700 ppm above outdoor 

concentrations. Indoor levels of CO2 ranged from 416 to 1,700 parts per million (ppm). The 

outdoor CO2 concentration was 370 ppm on the day of monitoring. CO2 measurements were 

below the guideline in all areas monitored except for the training center office where four 

people were working (1,700 ppm).  

 

Carbon monoxide is a byproduct of incomplete combustion. Indoor concentrations indicate 

contamination caused by improperly vented or malfunctioning boilers, furnaces or stoves or 

from vehicle exhaust entering the building from garages, loading docks, nearby roads or parking 

lots. The concentration of interest set by ASHRAE standard 62.1-2010 and the National Ambient 

Air Quality Standards (NAAQS) for carbon monoxide is an 8 hour average of 9 ppm. The ACGIH 

TLV for CO is 25 ppm. Indoor levels of CO ranged from 0.0 to 8.7 ppm; therefore, concentrations 

are below occupational exposure limits, but approaching the ASHRAE and the NAAQS-

recommended CO concentrations in the Drill Hall. The ASHRAE and NAAQS guidelines are based 

on 8 hour averages. It is not likely that the CO concentrations at this readiness center would be 

sustained above 9 ppm for 8 hours. The carbon monoxide issue was reported in last year’s survey 

report, and household-type CO detectors were recommended. The point of contact reported 

that the CO detectors were purchased and received but not yet installed. 

 

Additional Information 

 

Hazard Communication Program and Material Safety Data Sheets (MSDSs): A written hazard 

communication program was not readily available, and updated MSDSs are required per OSHA 

29 CFR 1910.1200. It is recommended that a copy of the written hazard communication program 

be placed in every MSDS notebook. MSDSs for some new products are required per OSHA 29 

CFR 1910.1200. 

 

Improper Materials in Flammable Storage Cabinets:  Chemical products clearly labeled as non-

flammable were stored in flammable storage cabinets. Incompatible products, non-flammable 

products, personal protective equipment such as dust masks, gloves and safety glasses and 

excess combustible materials such as paper, cardboard, or other combustible packaging 
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material should not be stored in flammable storage cabinets. Requirements for flammable 

storage are regulated by OSHA 1910.106. 

 

7   Conclusions 

The results of the evaluation indicated few concerns with the facility. Overall, the Swanton 

Readiness Center has few industrial hygiene issues, and programs are in place to protect, inform 

and train employees and maintain the facility.   

8  Limitations 

This report has been prepared for the exclusive use of the U.S. Army National Guard (USARNG) 

and/or their agents.  This service has been performed in accordance with generally accepted 

industrial hygiene and environmental practices. No other warranty, expressed or implied, is 

made.  Our conclusions and recommendations are based, in part, upon information provided to 

us by others and our site observations.  We have not verified the completeness or accuracy of 

the information provided to us by others, unless otherwise noted. Our observations and 

recommendations are based upon conditions readily visible at the site at the time of our site visit, 

and upon current industry standards.   

 

By virtue of providing the services described in this report, the preparer does not assume the 

responsibility of the person(s) in charge of the site, or otherwise undertake responsibility for 

reporting to any local, state, or federal public agencies any conditions at the site that my 

present a potential danger to public health, safety, or the environment.  It is the Client’s 

responsibility to notify the appropriate local, state, or federal public agencies as required by law, 

or otherwise to disclose, in a timely manner, any information that may be necessary to prevent 

any danger to public health, safety, or the environment.  Under this scope of services, the 

preparer assumes no responsibility regarding response actions initiated as a result of these 

findings.  Response actions are the sole responsibility of the Client and should be conducted in 

accordance with local, state, and/or federal requirements, and should be performed by 

appropriately licensed personnel as warranted. 
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State Vermont City Swanton

Date 10/23/2012 Inspector Cal-Light 400

Facility Description Swanton RC K070003

Weather Conditions Cool and Sunny 16-Apr-12

Location/Function

No. 

Occupants Time Temp. (°F) E
x
c

e
e

d
e

d

RH (%) E
x
c

e
e

d
e

d

CO2 

(ppm)

E
x
c

e
e

d
e

d

CO 

(ppm)

E
x
c

e
e

d
e

d

Illuminance 

(fc)

In
su

ff
ic

ie
n

t

Illuminance 

Reference (fc)

Drill Hall 10 1203 68.7 44.6 550 8.7 25.0 X 50

Cold Storage #1 1 1204 66.7 X 44.0 493 5.7 12-15 X 30

Caretaker Office 1 1206 68.1 45.5 566 0.9 36.0 30-50

Kitchen 1 1207 72.7 38.5 435 0.3 60-90 50

Kitchen Storage 1 1208 74.2 36.2 462 0.3 30-60 10

Women's Latrine 1 1209 8-25 5

Janitor's Closet 1 1210 6 X 30

Locker & Bunk Room 1 1211 69.6 47.2 502 3.0 9-18 X 30

Locker Storage Area Office 1 1215 69.1 48.8 496 2.0 9-18 X 30-50

Storage Room #1 1 1216 68.8 48.4 466 2.3 21-43 X 30

Storage Room #2 1 1217 68.7 48.6 468 1.6 38-66 30

Recruiter's Office 2 1218 70.1 42.9 563 0.0 30-80 30-50

ISG Office 1 1220 71.1 40.3 428 0.0 19-20 X 30-50

Classroom 1 1223 70.7 43.6 427 0.2 13-32 X 30-50

Fitness Center 1 1225 71.7 42.8 416 0.0 10-44 X 30

Telecom Room 1 1225 15 X 30

Training Center Office 4 1227 72.7 52.0 1700 X 4.1 38-72 30-50

Supply Room 1 1230 69.1 48.1 420 2.8 10-44 X 30

Boiler Room 1 1237 79.0 37.9 495 1.2 35-134 30

Cold Storage #2 1 1240 69.5 41.4 555 6.8 12-20 X 30

Office 2 1333 69.5 43.4 453 0.0 10-21 X 30

Outside 1 1335 58.2 37.9 370 0.1

Last Calibration

IAQ

Last Calibration

Q-trak 7565-X

7565X0839019

Mar-12

National Guard Industrial Hygiene Survey For Indoor Air Quality and Light Level

Light

Instrument

Serial Number

Instrument

Serial Number
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Executive Summary 
 

Aria Environmental, Inc. (AEI) was contracted to perform an industrial hygiene evaluation for the 

Vermont Army National Guard (VT ARNG) Vergennes Readiness Center located at 37 Monkton 

Road, Vergennes, VT 05491. , DrPH, CIH performed the evaluation on October 

19, 2012. The point of contact for the facility was SSG . The purpose of the evaluation 

was to identify and measure the existence and extent of potentially hazardous operations or 

conditions at Army National Guard (ARNG) facilities. The survey included: (1) ventilation system 

evaluations, noise dosimetry if appropriate, lighting surveys, hazard control evaluations and any 

additional information pertinent to the operations; (2) an evaluation of the physical condition of 

the facility and personnel concerns including visual inspections for peeling potentially lead-based 

paint, damaged suspect asbestos-containing materials, water damage or mold problems; indoor 

air quality concerns; and housekeeping practices; and (3) photographs of the exterior and interior 

of the readiness center.  The results of the evaluation indicated the following: 

 

Wipe Samples for Lead Contamination: A visual inspection was performed to determine if there 

were any areas of peeling paint at the facility that could pose a lead exposure hazard. No 

peeling paint was observed.  Results of dust wipe samples taken throughout the facility were 

below the recommended maximum criterion for surface contamination of lead (200 micrograms 

per square foot (µg/ft2)) in all areas sampled except for a sample collected from the louver on the 

Modine Unit located near the former indoor firing range bullet trap in the Drill Hall (3,600 µg/ft2).  
 

Visual Inspection for Damaged Asbestos-Containing Materials: A visual inspection was performed 

to determine if there were any suspect asbestos-containing material and its condition. No 

damaged suspect asbestos-containing material was observed. The boiler room was abated and a 

new boiler was installed in the week prior to the survey. Asbestos signs are still posted on the boiler 

room door.   

 

Visual Inspection for Water Damage and Mold Growth: A visual inspection was performed to 

determine if there was any water damage or visible mold growth at the facility. No evidence of 

wet areas or mold growth was observed on the day of the survey. Facility personnel indicated that 

the boiler room flooded regularly before the site was regraded and new pavement was installed.  

Mold and fungus removal was performed in the boiler room. 

 

Visual Inspection for Housekeeping Concerns: A visual inspection was performed to assess the 

state of housekeeping in the facility. The housekeeping appeared to be acceptable overall.   
 
Lighting: A lighting survey was performed in all areas within the readiness center. The evaluation 

indicated illumination deficiencies in a few areas including the: platoon room, office 1, gym, cage 

storage, boiler room, kitchen and drill hall. The light fixtures in the boiler room were not installed 

after the boiler replacement project.  The illumination measurements indoors ranged from 4.5 foot 

candles (fc) to 84.0 fc. 

 

Indoor Air Quality: Indoor temperature and relative humidity (Rh) measurements in the facility 

ranged from 66.9 to 69.6º F and 49.2 to 56.8% Rh. Temperatures were just below the lower end of 

the winter temperature range for thermal comfort in all but ten of the locations monitored.  The 

outdoor temperature and relative humidity was 54° F and 67.8% on the day of monitoring. Indoor 

levels of CO2 ranged from 404 to 856 parts per million (ppm). CO2 measurements were below the 

guideline in all areas monitored, indicating adequate fresh air exchange. Indoor levels of CO 

ranged from 3.3 to 3.8 ppm; therefore, concentrations are below occupational exposure limits, 

ASHRAE and the NAAQS-recommended CO concentrations. 
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Hazard Communication Program and Material Safety Data Sheets (MSDSs): A written hazard 

communication program was readily available. MSDSs were last updated in April of 2012.   

 

The National Fire Protection Association (NFPA) diamond found on the outdoor hazardous 

materials/hazardous waste storage cabinet was not complete.  No warning numbers or special 

symbols were placed on the NFPA diamond.  
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1 Introduction 

Aria Environmental, Inc. (AEI) was contracted to perform an industrial hygiene evaluation for the 

Vermont Army National Guard (VT ARNG) Vergennes Readiness Center located at 37 Monkton 

Avenue, Vergennes, VT 05491. , DrPH, CIH performed the evaluation on 

October 19, 2012. The point of contact for the facility was SSG . The purpose of the 

evaluation was to identify and measure the existence and extent of potentially hazardous 

operations or conditions at Army National Guard (ARNG) facilities.  

 

The Vergennes Readiness Center was built in the 1950’s. The readiness center is staffed by 2 

administrative personnel and one civilian. The operations conducted at the facility include 

training and administrative duties. A diagram of the building layout is provided in Appendix A. All 

sampling sheets and laboratory certificates of analysis are provided in Appendix B. Selected 

photographs taken during the evaluation are provided in Appendix C. Indoor air quality and 

lighting survey measurement log sheets are provided in Appendix D. Lists of all references used 

during the evaluation are included in the main body of the report.     

2 Evaluation Methods  

The industrial hygiene survey of the Vergennes Readiness Center consisted of visual inspections, 

interviews with employees, and sampling plan development in order to achieve the following:  

(1) evaluations of operations including operation description, sampling for lead in air or on 

surfaces if appropriate, ventilation system evaluations, noise measurements if appropriate, 

lighting surveys, hazard control evaluations and any additional information pertinent to the 

operations; (2) an evaluation of the physical condition of the facility and personnel concerns 

including visual inspections for peeling potentially lead-based paint, damaged suspect 

asbestos-containing materials, water damage or mold problems; indoor air quality concerns; 

and housekeeping practices; and (3) a building layout and photographic documentation of the 

interior of the facility.    

 

The National Guard Bureau (NGB) Region North IH Office provided all industrial hygiene 

equipment for air sampling (equipment and media), ventilation, lighting, noise and indoor air 

quality (IAQ) survey instruments and paid for laboratory analytical fees. Laboratories were 

chosen or approved by the NGB IH office.   

3 Operations  

Operations conducted at the Vergennes facility consist exclusively of supply and administrative 

duties. No maintenance of vehicles or other physical tasks are performed at the facility.  

4 Noise Hazards 

No noise-generating activities were taking place on the day of the survey. Due to the nature of 

the tasks performed onsite, no activities requiring noise monitoring are anticipated to occur at 

the RC.    

5 Hazard Controls 

Ventilation Systems 

No local exhaust ventilation systems were present in the facility.  
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6 Physical Condition of the Facility and Personnel Concerns 

An evaluation of the physical condition of the facility and personnel concerns was performed 

including visual inspections for peeling potentially lead-based paint, damaged suspect 

asbestos-containing materials, water damage or mold problems; and housekeeping practices. 

Lighting measurements were taken in all areas of the facility, and indoor air quality 

measurements were collected in select areas. 

Dust Wipe Samples for Lead Contamination  

A visual inspection was performed to determine if there were any areas of peeling paint at the 

facility that could pose a lead exposure hazard. No peeling paint was observed.  

 

To determine if any cross contamination of lead from any source into areas of the facility existed, 

wipe samples were collected by wiping a Ghost Wipe over a measured area. The Environmental 

Protection Agency (EPA) and the State of Vermont limits for lead in dust are 40 micrograms per 

square foot (µg/ft2) on floors, 250 µg/ft2 on window sills, and 400 µg/ft2 in window troughs. These 

limits apply to pre-1978 Army facilities only if children under 6 years of age occupy them for 60 or 

more hours per year.  The NGB Region North Industrial Hygiene Office concurs with the US Army 

Public Health Command recommended maximum level for adult exposures of 200 µg/ft2 on 

floors and frequently contacted surfaces, which is more stringent for window sills than the 

EPA/State standards. Dust wipe samples were submitted to AMA Analytical for atomic 

absorption spectrophotometry (AAS) following the analytical method ASTM D3335-85A. All wipe 

samples collected from the facility were below the recommended maximum except for the 

sample collected from the Modine Unit louvers in the drill hall near the former indoor firing range 

bullet trap (3,600 µg/ft2). Results are given in Table 1 and certificates of analysis are included in 

Appendix B. 

 

Table 1 – Results of Dust Wipe Sampling for VT ARNG 

Vergennes Readiness Center on October 19, 2012. 

Wipe Sample 

Number 
Sample Location Wipe Dimensions Lead (µg/ft2 )* 

VRC-1 

Drill Hall – Top of Family 

Readiness kid’s activity table.  

Along east wall between men’s 

room and AED. 

100 cm2 <110 

VRC-2 

Drill Hall – one foot northwest of 

stenciled No. 5 on the floor – 

Floor 

100 cm2 <110 

VRC-3 Drill Hall – Supply Room counter 100 cm2 <110 

VRC-4 

Drill Hall – Modine Heater Louver 

– Northwest corner bottom 

louver 

1.75 inches x 19.5 

inches 
3,600 

VRC-5 

Drill Hall – 20 ft south of north 

wall, 18 ft west of east wall – 

Floor 

100 cm2 <110 

VRC-6 
Kitchen – east wall southern 

window sill 
100 cm2 <110 

VRC-7 
Vault – 7 ft west of east wall, 4 ft 

south of north wall – Floor 
100 cm2 <110 
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Table 1 – Results of Dust Wipe Sampling for VT ARNG 

Vergennes Readiness Center on October 19, 2012. 

Wipe Sample 

Number 
Sample Location Wipe Dimensions Lead (µg/ft2 )* 

VRC-8 
Broom Closet Storage (Former 

Bullet Trap) – Floor 
100 cm2 <110 

VRC-9 
Hazmat Storage (Former Bullet 

Trap) Floor 
100 cm2 <110 

VRC-10 
Hazmat Storage on Storage 

Cabinet 
100 cm2 120 

VRC-11 

Drill Hall at entrance to Storage 

Rooms (Former Range) – 8 ft 

south of North wall, 25 ft east of 

west wall – Floor 

100 cm2 <110 

VRC-12 
Office 1 – Top of Hutch on west 

wall 
100 cm2 <110 

VRC-13 
Office 2 – Window sill on south 

wall 
100 cm2 <110 

*The recommended maximum level for adult exposures is 200 micrograms per square foot (µg/ft2) lead on 

surfaces. 

Visual Inspection for Damaged Asbestos-Containing Materials 

A visual inspection was performed to determine if there was any damaged suspect asbestos-

containing material (ACM). No damaged, suspect asbestos-containing material was observed.  

The boiler room was abated and a new boiler was installed in the week prior to the survey.  

Asbestos signs are still posted on the boiler room door.   

Visual Inspection for Water Damage and Mold Growth 

A visual inspection was performed to determine if there was any water damage or visible mold 

growth at the facility. No water damage or visible mold growth was observed.  Facility personnel 

indicated that the boiler room flooded regularly before the site was regraded and new 

pavement was installed.  Mold and fungus removal was performed in the boiler room.   

Visual Inspection for Housekeeping Concerns 

A visual inspection was performed to assess the state of housekeeping in the facility. The 

housekeeping appeared to be acceptable overall.  

Lighting 

Illumination levels were measured using a Cal-Light 400L, calibrated on April 16, 2012, and 

compared to minimum lighting requirements for various facilities and functions based on the 

following references: American National Standards Institute/Illumination Engineering Society of 

North America (ANSI/IESNA) Standard RP-1-04 (Office Lighting) and ANSI/IESNA Standard RP-7-01 

(Lighting Industrial Facilities). 

 
A lighting survey was performed in all areas within the readiness center. The evaluation 

indicated illumination deficiencies in a few areas including the: platoon room, office 1, gym, 

cage storage, boiler room, kitchen, and drill hall. The light fixtures in the boiler room were not 

installed after the boiler replacement project.  The illumination measurements indoors ranged 
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from 4.5 foot candles (fc) to 84.0 fc. The complete results of the evaluation are presented in 

Appendix D, including whether the results met minimum requirements for illumination.     

Indoor Air Quality (IAQ) 

Indoor air quality measurements (i.e., temperature, relative humidity, carbon dioxide and 

carbon monoxide) were taken using a TSI Q-Trak Model 7656x, factory calibrated in July, 2012. 

Temperature, relative humidity and carbon dioxide (CO2) measurements were compared to the 

recommended levels established by the American Society of Heating, Refrigerating and Air-

Conditioning Engineers (ASHRAE). Carbon monoxide (CO) concentrations were compared to 

the ACGIH Threshold Limit Value (TLV) for CO and the Environmental Protection Agency’s (EPA’s) 

National Ambient Air Quality Standard (NAAQS) for CO. 

 
Industry guidelines or standards for seasonal temperature and humidity ranges for thermal 

comfort are established by ASHRAE standard 55-2010. These ranges are presented in Table 2.  

The U.S. EPA also recommends maintaining relative humidity below 60% and ideally between 30 

and 50% to prevent mold growth. Complete results are provided in Appendix D with the lighting 

survey measurements. 
 

Table 2 - Acceptable Ranges of Temperature and  

Relative Humidity in Summer and Wintera  

Relative 

Humidity 

Winter 

Temperature 

Summer 

Temperature 

30% 68.5°F – 76.0°F 74.0°F – 80°F 

40% 68.5°F – 75.5°F 73.5°F – 79.5°F 

50% 68.5°F – 74.5°F 73.0°F – 79.0°F 

60% 68.0°F – 74.0°F 72.5°F – 78.0°F 
aadapted from ASHRAE Standard 55-2010 

 

Temperature and Relative Humidity 

Indoor temperature and relative humidity (Rh) measurements in the facility ranged from 66.9 to 

69.6º F and 49.2 to 56.8% Rh. Temperatures were just below the lower end of the winter 

temperature range for thermal comfort in all but ten of the locations monitored.  The outdoor 

temperature and relative humidity was 54° F and 67.8% on the day of monitoring.  

 

Carbon Dioxide (CO2) and Carbon Monoxide (CO) 

Carbon dioxide and carbon monoxide measurements are used to assess ventilation system 

performance. The exhaled breath of building occupants is the main indoor source of carbon 

dioxide; therefore, the build up of CO2 indicates inadequate ventilation. The concentration of 

concern for carbon dioxide is set by ASHRAE standard 62.1–2010 as 700 ppm above outdoor 

concentrations. Indoor levels of CO2 ranged from 404 to 856 parts per million (ppm). CO2 

measurements were below the guideline in all areas monitored, indicating adequate fresh air 

exchange.  

 

Carbon monoxide is a byproduct of incomplete combustion. Indoor concentrations indicate 

contamination caused by improperly vented or malfunctioning boilers, furnaces or stoves or 

from vehicle exhaust entering the building from garages, loading docks, nearby roads or parking 

lots. The concentration of interest set by ASHRAE standard 62.1-2010 and the National Ambient 

Air Quality Standards (NAAQS) for carbon monoxide is an 8 hour average of 9 ppm. The ACGIH 

TLV for CO is 25 ppm. Indoor levels of CO ranged from 3.3 to 3.8 ppm; therefore, concentrations 
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are below occupational exposure limits, ASHRAE and the NAAQS-recommended CO 

concentrations.   

 

Additional Information 

 

Hazard Communication Program and Material Safety Data Sheets (MSDSs): A written hazard 

communication program was readily available. MSDS were last updated in April of 2012.  The 

National Fire Protection Association (NFPA) diamond found on the outdoor hazardous 

materials/hazardous waste storage cabinet was not complete.  No warning numbers or special 

symbols were placed on the NFPA diamond.  

7 Conclusions 

The results of the evaluation indicated few concerns at the facility. Overall, the Vergennes 

Readiness Center has few industrial hygiene issues, and programs are in place to protect, inform 

and train employees and maintain the facility.   

8 Limitations 

This report has been prepared for the exclusive use of the U.S. Army National Guard (USARNG) 

and/or their agents.  This service has been performed in accordance with generally accepted 

industrial hygiene and environmental practices.  No other warranty, expressed or implied, is 

made.  Our conclusions and recommendations are based, in part, upon information provided to 

us by others and our site observations.  We have not verified the completeness or accuracy of 

the information provided to us by others, unless otherwise noted. Our observations and 

recommendations are based upon conditions readily visible at the site at the time of our site visit, 

and upon current industry standards.   

 

By virtue of providing the services described in this report, the preparer does not assume the 

responsibility of the person(s) in charge of the site, or otherwise undertake responsibility for 

reporting to any local, state, or federal public agencies any conditions at the site that my 

present a potential danger to public health, safety, or the environment.  It is the Client’s 

responsibility to notify the appropriate local, state, or federal public agencies as required by law, 

or otherwise to disclose, in a timely manner, any information that may be necessary to prevent 

any danger to public health, safety, or the environment.  Under this scope of services, the 

preparer assumes no responsibility regarding response actions initiated as a result of these 

findings.  Response actions are the sole responsibility of the Client and should be conducted in 

accordance with local, state, and/or federal requirements, and should be performed by 

appropriately licensed personnel as warranted. 
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Photo Documentation 
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VT Vergennes RC

Photo 1: Dedication plaque at 
Vergennes dated 1962.

Photo 2: Improperly secured compressed 
gas cylinder.

Photo 4: Typical cold storage. Photo 3: Fire extinguisher tags did not 
indicate recent inspection. 
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VT Vergennes RC

Photo 5: Typical cold storage. Photo 6: Inside storage unit. 

Photo 8: Assembly Hall.Photo 7: Storage locker located in fenced 
outdoor storage area.  Note: the NFPA signage is 
missing applicable hazard classifications. 

BEST AVAILABLE COPY

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

Page 1095 of 1352

Posted to NGB FOIA Reading Room 
May, 2018



VT Vergennes RC

Photo 9: Storage room. Photo 10: Arms vault.

Photo 12: Flammable materials storage 
room.

Photo 11: Storage room.
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VT Vergennes RC

Photo 13: Inside flammable materials 
storage cabinet. 

Photo 14: Inside flammable materials 
storage cabinet. 

Photo 16: Boiler room – post renovation. Photo 15: Kitchen.
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VT Vergennes RC

Photo 17: Area of assembly hall formerly 
used as firing range bullet trap. 

Photo 18: Platoon room. 
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IAQ and Lighting Survey Log Sheets 
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State Vermont City Vergennes

Date 10/19/2012 Inspector Cal-Light 400L

Facility Description Vergennes RC K040084EL

Weather Conditions Rainy 16-Apr-12

Location Function
No. 

Occupants Time
Temp. 
(°F) E

xc
ee

de
d

RH (%) E
xc

ee
de

d

CO2 

(ppm) E
xc

ee
de

d

CO 
(ppm) E

xc
ee

de
d

Illuminance 
(fc) In

su
ffi

ci
en

t

Illuminance 
Reference (fc)

Office 1 Office 1 1015 69.6 51.7 550 3.8 27.7 X 30-50

Entry Vestibule Corridor var 1016 68.7 51.9 479 3.8 15.3 10

Classroom Classroom var 1017 67.7 L 56.6 422 3.8 63.7 30-50

Family Support Office 1 1018 68.3 L 55.0 450 3.8 84.0 30-50

Server Room Server 1 1019 68.9 55.0 438 3.6 78.0 30-50

Cage Storage Storage 1 1020 67.1 L 52.5 440 3.5 4.5 X 10

Gym Gym 1 1021 66.9 L 53.1 438 3.8 12.6 X 30-50

Boiler Room Boiler Room 1 1022 67.6 L 54.0 453 3.3 4.8 X 30

Kitchen Kitchen 1 1023 67.9 L 53.5 451 3.5 37.9 X 50

Kitchen Storage 1 1024 68.1 L 53.3 448 3.6 20.9 5

Supply Storage 1 1025 67.2 L 50.4 452 3.8 30.0 10

Vault Storage 1 1026 66.9 L 54.2 404 3.6 15.3 10

Recruiter's Office Office 1 1027 67.3 L 55.5 442 3.4 42.2 30-50

Office 3 Office 1 1028 67.5 L 56.8 445 3.3 33.3 30-50

Office 2 Office 1 1029 67.8 L 56.0 446 3.4 56.6 30-50

Drill Hall Drill Hall 2 1030 68.5 53.8 806 3.6 20.4 X 50

Men's Latrine Latrine 1 1031 68.7 52.7 811 3.3 12.1 5

Men's Shower Shower 1 1032 68.7 53.1 724 3.4 12.8 5

Janitor's Closet Storage 1 1033 68.9 52.8 750 3.7 13.9 X 30

Women's Latrine Latrine 1 1034 69.4 52.6 856 3.3 8.0 5

Hazmat Storage Storage 1 1035 69.1 49.2 491 3.5 31.0 30

Last Calibration

IAQ

Last Calibration

Q-trak 7565-X

7565x1228004

Jul-12

National Guard Industrial Hygiene Survey For Indoor Air Quality and Light Level
Light

Instrument

Serial Number

Instrument

Serial Number
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State Vermont City Vergennes
Date 10/19/2012 Inspector y Cal-Light 400L
Facility Description Vergennes RC K040084EL
Weather Conditions Rainy 16-Apr-12

Location Function
No. 

Occupants Time
Temp. 
(°F) E

xc
ee

de
d

RH (%) E
xc

ee
de

d

CO2 

(ppm) E
xc

ee
de

d

CO 
(ppm) E

xc
ee

de
d

Illuminance 
(fc) In

su
ffi

ci
en

t

Illuminance 
Reference (fc)

Supply Closet Supply/Storage 1 1036 68.5 48.5 531 3.8 29.1 5

Cold Storage Storage var 2.8 X 5

Kitchen Storage Storage var 32.6 5

National Guard Industrial Hygiene Survey For Indoor Air Quality and Light Level
IAQ Light
Instrument Q-trak 7565-X Instrument
Serial Number 7565x1228004 Serial Number
Last Calibration Jul-12 Last Calibration
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Executive Summary 
 

Aria Environmental, Inc. (AEI) was contracted to perform an industrial hygiene evaluation for the 

Vermont Army National Guard (VT ARNG) Rex W. Morse Readiness Center located at 294 Armory 

Drive, Waterbury, VT 05676. , DrPH, CIH performed the evaluation on October 19, 

2012. The point of contact for the facility was SFC . The purpose of the evaluation was 

to identify and measure the existence and extent of potentially hazardous operations or 

conditions at Army National Guard (ARNG) facilities. The survey included: (1) ventilation system 

evaluations, noise dosimetry if appropriate, lighting surveys, hazard control evaluations and any 

additional information pertinent to the operations; (2) an evaluation of the physical condition of 

the facility and personnel concerns including visual inspections for peeling potentially lead-based 

paint, damaged suspect asbestos-containing materials, water damage or mold problems; indoor 

air quality concerns; and housekeeping practices; and (3) photographs of the exterior and interior 

of the readiness center.  The results of the evaluation indicated the following: 

 

Wipe Samples for Lead Contamination: A visual inspection was performed to determine if there 

were any areas of peeling paint at the facility that could pose a lead exposure hazard. One small 

area of peeling paint was observed in the Supply/Storage room on the north concrete masonry 

unit (CMU) wall between the fire extinguisher and the former bullet trap at about four feet above 

the finished floor.  There was less than one square foot of damaged paint.  A paint chip was 

collected for analysis.  The sample contained lead at a concentration of 0.0066% lead and is not 

considered lead-based paint.    

 

Results of dust wipe samples taken throughout the facility were below the recommended 

maximum criterion for surface contamination of lead (200 micrograms per square foot (µg/ft2)) in 

all areas sampled except for a sample collected from the wall mounted diffuser located in the 

locker room (280 µg/ft2). 
 

Visual Inspection for Damaged Asbestos-Containing Materials: A visual inspection was performed 

to determine if there were any suspect asbestos-containing material and its condition. No 

significantly damaged, suspect asbestos-containing material was observed.  Some damaged floor 

tile with exposed mastic was observed in the kitchen.  The area of damage is limited to less than 

one square foot. The boiler room was abated when a new boiler was installed. 

  

Visual Inspection for Water Damage and Mold Growth: A visual inspection was performed to 

determine if there was any water damage or visible mold growth at the facility. No evidence of 

wet areas or mold growth was observed on the day of the survey.  

 

Visual Inspection for Housekeeping Concerns: A visual inspection was performed to assess the 

state of housekeeping in the facility. The housekeeping appeared to be acceptable overall.   
 
Lighting: A lighting survey was performed in all areas within the readiness center. The evaluation 

indicated illumination deficiencies in a few areas including the: classroom, women’s latrine, 

janitor’s closet, office, gym, kitchen, boiler room, maintenance storage, supply room, locker 

storage, and entry vestibule.  The illumination measurements indoors ranged from 3.3 foot candles 

(fc) to 52.4 fc. 

 

Indoor Air Quality: Indoor temperature and relative humidity (Rh) measurements in the facility 

ranged from 64.8 to 68.9º F and 54.4 to 61.3% Rh. Temperatures were just below the lower end of 

the winter temperature range for thermal comfort in all but four of the locations monitored.  

Relative humidity exceeded 60% (60.1 to 61.3) in three rooms in the building. The outdoor 
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temperature and relative humidity was 60.3° F and 67.8% on the day of monitoring. Indoor 

concentrations of carbon dioxide (CO2) ranged from 522 to 753 parts per million (ppm). CO2 

measurements were below the guideline in all areas monitored, indicating adequate fresh air 

exchange. Indoor concentrations of carbon monoxide (CO) ranged from 3.5 to 4.2 ppm; 

therefore, concentrations are below occupational exposure limits, ASHRAE and the NAAQS-

recommended CO concentrations. 

 

The new exhaust fan in the men’s latrine does not function and there are odor and indoor air 

quality complaints during drill weekends when the unit is at capacity.  

 

Hazard Communication Program and Material Safety Data Sheets (MSDSs): A written hazard 

communication program was readily available.  

 

The results of the evaluation indicated few concerns at the facility. Overall, the Rex W. Morse 

Readiness Center has few industrial hygiene issues, and programs are in place to protect, inform 

and train employees and maintain the facility.   

 

 

BEST AVAILABLE COPY

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

Page 1150 of 1352

Posted to NGB FOIA Reading Room 
May, 2018



Industrial Hygiene Survey Report 

Vermont Army National Guard (VT ARNG) 

Rex W. Morse Readiness Center 

 

1 

1 Introduction 

Aria Environmental, Inc. (AEI) was contracted to perform an industrial hygiene evaluation for the 

Vermont Army National Guard (VT ARNG) Rex W. Morse Readiness Center located at 294 Armory 

Drive, Waterbury, VT 05676. , DrPH, CIH performed the evaluation on October 

19, 2012. The point of contact for the facility was SFC . The purpose of the evaluation 

was to identify and measure the existence and extent of potentially hazardous operations or 

conditions at Army National Guard (ARNG) facilities.  

 

The Rex W. Morse Readiness Center was built in the 1950’s. The readiness center is staffed by 

three administrative personnel. The operations conducted at the facility include training and 

administrative duties. A diagram of the building layout is provided in Appendix A. All sampling 

sheets and laboratory certificates of analysis are provided in Appendix B. Selected photographs 

taken during the evaluation are provided in Appendix C. Indoor air quality and lighting survey 

measurement log sheets are provided in Appendix D. Lists of all references used during the 

evaluation are included in the main body of the report.     

2 Evaluation Methods  

The industrial hygiene survey of the Rex W. Morse Readiness Center consisted of visual 

inspections, interviews with employees, and sampling plan development in order to achieve the 

following:  (1) evaluations of operations including operation description, sampling for lead in air 

or on surfaces if appropriate, ventilation system evaluations, noise measurements if appropriate, 

lighting surveys, hazard control evaluations and any additional information pertinent to the 

operations; (2) an evaluation of the physical condition of the facility and personnel concerns 

including visual inspections for peeling potentially lead-based paint, damaged suspect 

asbestos-containing materials, water damage or mold problems; indoor air quality concerns; 

and housekeeping practices; and (3) a building layout and photographic documentation of the 

interior of the facility.    

 

The National Guard Bureau (NGB) Region North IH Office provided all industrial hygiene 

equipment for air sampling (equipment and media), ventilation, lighting, noise and indoor air 

quality (IAQ) survey instruments and paid for laboratory analytical fees. Laboratories were 

chosen or approved by the NGB IH office.   

3 Operations  

Operations conducted at the Rex W. Morse Readiness Center consist exclusively of supply and 

administrative duties. No maintenance of vehicles or other physical tasks are performed at the 

facility. The unit trains soldiers on the M119 Howitzer.  

4 Noise Hazards 

No noise-generating activities were taking place on the day of the survey. Due to the nature of 

the tasks performed onsite, no activities requiring noise monitoring are anticipated to occur at 

the RC.    
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5 Hazard Controls 

Ventilation Systems 

No local exhaust ventilation systems were present in the facility.  The exhaust fan in the men’s 

latrine does not function and there are odor and indoor air quality complaints during drill 

weekends when the unit is at capacity.  

  

6 Physical Condition of the Facility and Personnel Concerns 

An evaluation of the physical condition of the facility and personnel concerns was performed 

including visual inspections for peeling potentially lead-based paint, damaged suspect 

asbestos-containing materials, water damage or mold problems; and housekeeping practices. 

Lighting measurements were taken in all areas of the facility, and indoor air quality 

measurements were collected in select areas. 

Dust Wipe Samples for Lead Contamination  

A visual inspection was performed to determine if there were any areas of peeling paint at the 

facility that could pose a lead exposure hazard. One small area of peeling paint was observed 

in the Supply/Storage room on the north concrete masonry unit (CMU) wall between the fire 

extinguisher and the former bullet trap at about four feet above the finished floor.  There was less 

than one square foot of damaged paint.  A paint chip was collected for analysis.  The sample 

contained lead at a concentration of 0.0066% lead and is not considered lead-based paint.    

 

To determine if any cross contamination of lead from any source into areas of the facility existed, 

wipe samples were collected by wiping a Ghost Wipe over a measured area. The Environmental 

Protection Agency (EPA) and the State of Vermont limits for lead in dust are 40 micrograms per 

square foot (µg/ft2) on floors, 250 µg/ft2 on window sills, and 400 µg/ft2 in window troughs. These 

limits apply to pre-1978 Army facilities only if children under 6 years of age occupy them for 60 or 

more hours per year.  The NGB Region North Industrial Hygiene Office concurs with the US Army 

Public Health Command recommended maximum level for adult exposures of 200 µg/ft2 on 

floors and frequently contacted surfaces, which is more stringent for window sills than the 

EPA/State standards. Dust wipe samples were submitted to AMA Analytical for atomic 

absorption spectrophotometry (AAS) following the analytical method ASTM D3335-85A. All wipe 

samples collected from the facility were below the recommended maximum except for the 

sample collected from the wall mounted diffuser located in the locker room (280 µg/ft2). Results 

are given in Table 1 and certificates of analysis are included in Appendix B. 

 

Table 1 – Results of Dust Wipe Sampling for VT ARNG 

Rex W. Morse Readiness Center on October 19, 2012. 

Wipe Sample 

Number 
Sample Location Wipe Dimensions Lead (µg/ft2 )* 

WRC-1 

Assembly Room Floor 

22’ South of North Wall, 5’ East 

of the number 2 stenciled on the 

floor 

100 cm2 <110 

WRC-2 
Assembly Room Diffuser on wall 

to Boiler Room 
17.5” x 1.5” 190 

WRC-3 
Assembly Room Top of Locker 

South Wall, 15’ East of West Wall 
3” x 36” 21 
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Table 1 – Results of Dust Wipe Sampling for VT ARNG 

Rex W. Morse Readiness Center on October 19, 2012. 

Wipe Sample 

Number 
Sample Location Wipe Dimensions Lead (µg/ft2 )* 

WRC-4 

Assembly Room Floor 

8’ North of South at Double 

Doors to Supply Room 

100 cm2 <110 

WRC-5 
Assembly Room Top of Drinking 

Water Fountain 
100 cm2 <110 

WRC-6 

Supply Room Floor 

East of Vault Door, 7’ North of 

South Wall 

100 cm2 <110 

WRC-7 

Kitchen Window Sill 

West Wall, North Window Sill on 

South End 

100 cm2 <110 

WRC-8 

Supply/Locker Room (Former 

Firing Range) Floor 

South Wall 

100 cm2 <110 

WRC-9 

Supply/Locker Room (Former 

Firing Range) Top of Light Fixture 

First Fixture East of Caged Supply 

Storage 

9” x 5” <38 

WRC-10 
Supply/Locker Room (Former 

Firing Range) Top of Locker #36 
3” x 36” 33 

WRC-11 

Supply/Locker Room (Former 

Firing Range) Floor in Corridor 

Between Assembly Hall Lockers 

2’ South of North Wall, 12’ East 

of Door to Assembly hall 

100 cm2 <110 

WRC-12 

Supply/Locker Room (Former 

Firing Range) Diffuser on North 

Wall 

1” x 15.75” 280 

WRC-13 Supply Locker Floor Bullet Trap 100 cm2 120 

WRC-14 Office 3, Window Sill on East Wall 100 cm2 <110 

*The recommended maximum level for adult exposures is 

200 micrograms per square foot (µg/ft2) lead on surfaces. 

Visual Inspection for Damaged Asbestos-Containing Materials 

A visual inspection was performed to determine if there was any damaged suspect asbestos-

containing material (ACM). No significantly damaged, suspect asbestos-containing material was 

observed.  Some damaged floor tile with exposed mastic was observed in the kitchen.  The area 

of damage is limited to less than one square foot. The boiler room was abated and a new boiler 

was installed.  Floor tile and mastic remains in the building.  These asbestos-containing materials 

were in good condition.  

Visual Inspection for Water Damage and Mold Growth 

A visual inspection was performed to determine if there was any water damage or visible mold 

growth at the facility. No water damage or visible mold growth was observed.   

BEST AVAILABLE COPY

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

Page 1153 of 1352

Posted to NGB FOIA Reading Room 
May, 2018



Industrial Hygiene Survey Report 

Vermont Army National Guard (VT ARNG) 

Rex W. Morse Readiness Center 

 

4 

Visual Inspection for Housekeeping Concerns 

A visual inspection was performed to assess the state of housekeeping in the facility. The 

housekeeping appeared to be acceptable overall.  

Lighting 

Illumination levels were measured using a Cal-Light 400L, calibrated on April 16, 2012, and 

compared to minimum lighting requirements for various facilities and functions based on the 

following references: American National Standards Institute/Illumination Engineering Society of 

North America (ANSI/IESNA) Standard RP-1-04 (Office Lighting) and ANSI/IESNA Standard RP-7-01 

(Lighting Industrial Facilities). 

 
A lighting survey was performed in all areas within the readiness center. The evaluation 

indicated illumination deficiencies in a few areas including the: classroom, women’s latrine, 

janitor’s closet, office, gym, kitchen, boiler room, maintenance storage, supply room, locker 

storage, and entry vestibule.  The illumination measurements indoors ranged from 3.3 foot 

candles (fc) to 52.4 fc. The complete results of the evaluation are presented in Appendix D, 

including whether the results met minimum requirements for illumination.     

Indoor Air Quality (IAQ) 

Indoor air quality measurements (i.e., temperature, relative humidity, carbon dioxide and 

carbon monoxide) were taken using a TSI Q-Trak Model 7656x, factory calibrated in July, 2012. 

Temperature, relative humidity and carbon dioxide (CO2) measurements were compared to the 

recommended levels established by the American Society of Heating, Refrigerating and Air-

Conditioning Engineers (ASHRAE). Carbon monoxide (CO) concentrations were compared to 

the ACGIH Threshold Limit Value (TLV) for CO and the Environmental Protection Agency’s (EPA’s) 

National Ambient Air Quality Standard (NAAQS) for CO. 

 
Industry guidelines or standards for seasonal temperature and humidity ranges for thermal 

comfort are established by ASHRAE standard 55-2010. These ranges are presented in Table 2.  

The U.S. EPA also recommends maintaining relative humidity below 60% and ideally between 30 

and 50% to prevent mold growth. Complete results are provided in Appendix D with the lighting 

survey measurements. 
 

Table 2 - Acceptable Ranges of Temperature and  

Relative Humidity in Summer and Wintera  

Relative 

Humidity 

Winter 

Temperature 

Summer 

Temperature 

30% 68.5°F – 76.0°F 74.0°F – 80°F 

40% 68.5°F – 75.5°F 73.5°F – 79.5°F 

50% 68.5°F – 74.5°F 73.0°F – 79.0°F 

60% 68.0°F – 74.0°F 72.5°F – 78.0°F 
aadapted from ASHRAE Standard 55-2010 

 

Temperature and Relative Humidity 

Indoor temperature and relative humidity (Rh) measurements in the facility ranged from 64.8 to 

68.9º F and 54.4 to 61.3% Rh. Temperatures were just below the winter temperature range for 

thermal comfort in all but four of the locations monitored.  Relative humidity was just above 60% 

(60.1-61.3%) in three locations. The outdoor temperature and relative humidity was 60.3° F and 

67.8% on the day of monitoring.  
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Carbon Dioxide (CO2) and Carbon Monoxide (CO) 

Carbon dioxide and carbon monoxide measurements are used to assess ventilation system 

performance. The exhaled breath of building occupants is the main indoor source of carbon 

dioxide; therefore, the build up of CO2 indicates inadequate ventilation. The concentration of 

concern for carbon dioxide is set by ASHRAE standard 62.1–2010 as 700 ppm above outdoor 

concentrations. Indoor levels of CO2 ranged from 522 to 753 parts per million (ppm). CO2 

measurements were below the guideline in all areas monitored, indicating adequate fresh air 

exchange.  

 

Carbon monoxide is a byproduct of incomplete combustion. Indoor concentrations indicate 

contamination caused by improperly vented or malfunctioning boilers, furnaces or stoves or 

from vehicle exhaust entering the building from garages, loading docks, nearby roads or parking 

lots. The concentration of interest set by ASHRAE standard 62.1-2010 and the National Ambient 

Air Quality Standards (NAAQS) for carbon monoxide is an 8 hour average of 9 ppm. The ACGIH 

TLV for CO is 25 ppm. Indoor levels of CO ranged from 3.5 to 4.2 ppm; therefore, concentrations 

are below occupational exposure limits, ASHRAE and the NAAQS-recommended CO 

concentrations.   

 

Additional Information 

 

Hazard Communication Program and Material Safety Data Sheets (MSDSs): A written hazard 

communication program was readily available. MSDS were last updated in April of 2012.   

7 Conclusions 

The results of the evaluation indicated few concerns at the facility. Overall, the Rex W. Morse 

Readiness Center has few industrial hygiene issues, and programs are in place to protect, inform 

and train employees and maintain the facility.   

8 Limitations 

This report has been prepared for the exclusive use of the U.S. Army National Guard (USARNG) 

and/or their agents.  This service has been performed in accordance with generally accepted 

industrial hygiene and environmental practices.  No other warranty, expressed or implied, is 

made.  Our conclusions and recommendations are based, in part, upon information provided to 

us by others and our site observations.  We have not verified the completeness or accuracy of 

the information provided to us by others, unless otherwise noted. Our observations and 

recommendations are based upon conditions readily visible at the site at the time of our site visit, 

and upon current industry standards.   

 

By virtue of providing the services described in this report, the preparer does not assume the 

responsibility of the person(s) in charge of the site, or otherwise undertake responsibility for 

reporting to any local, state, or federal public agencies any conditions at the site that my 

present a potential danger to public health, safety, or the environment.  It is the Client’s 

responsibility to notify the appropriate local, state, or federal public agencies as required by law, 

or otherwise to disclose, in a timely manner, any information that may be necessary to prevent 

any danger to public health, safety, or the environment.  Under this scope of services, the 

preparer assumes no responsibility regarding response actions initiated as a result of these 

findings.  Response actions are the sole responsibility of the Client and should be conducted in 

accordance with local, state, and/or federal requirements, and should be performed by 

appropriately licensed personnel as warranted. 
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Building Layout 
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Appendix B 
Certificates of Analysis for Dust Wipe and Bulk Samples 
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Photo Documentation 
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VT Rex W. Morse RC

Photo 1:  Main entrance to Rex W. Morse 
Readiness Center.

Photo 2: Main entrance to Rex W. Morse 
Readiness Center. 

Photo 4: Supply/Locker Room.  Photo 3:  Assembly Hall with M119 
Howitzers.
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VT Rex W. Morse RC

Photo 5:  Kitchen. Photo 6:  Damaged floor tile with 
exposed mastic in kitchen.

Photo 8:  View of Assembly Hall from loading dock. Photo 7:  Kitchen.
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VT Rex W. Morse RC

Photo 9:  Renovated boiler room. Photo 10:  Maintenance Storage.

Photo 12: View inside flammable 
materials storage cabinet. 

Photo 11:  Flammable materials storage 
cabinets with MSDS book. 
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Appendix D 

IAQ and Lighting Survey Log Sheets 
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State Vermont City Rex Morse

Date 10/19/2012 Inspector Cal-Light 400L

Facility Description Rex W. Morse RC K040084EL

Weather Conditions Rainy 16-Apr-12

Location Function
No. 

Occupants Time
Temp. 
(°F) Ex

ce
ed

ed

RH (%) Ex
ce

ed
ed

CO2 

(ppm) Ex
ce

ed
ed

CO 
(ppm) Ex

ce
ed

ed

Illuminance 
(fc) In

su
ffi

ci
en

t

Illuminance 
Reference (fc)

Classroom Classroom var 1433 67.4 X 57.4 731 4.0 17.8 X 30-50

Men's Latrine Latrine var 1439 67.1 X 59.5 643 4.2 9.5 5

Women's Latrine Latrine var 1440 66.8 X 61.3 X 621 4.0 3.3 X 5

Janitor's Closet Storage var 1441 67.0 X 60.1 X 633 3.8 15.0 X 30

Assembly Hall Assembly Hal var 1442 67.2 X 58.5 635 3.8 45.4 30-50

Office Office 1 1443 67.4 X 58.1 630 3.8 21.3 X 30-50

Gym Gym var 1444 67.7 X 57.5 614 4.0 12.5 X 30

Table Storage Storage var 1445 67.4 X 57.0 611 3.8 29.9 10

Maintenance Office Office 1 1446 67.2 X 56.6 603 3.8 41.1 30-50

Kitchen Storage 1 1447 67.1 X 57.8 600 3.8 37.6 5

Kitchen Kitchen var 1448 67.1 X 59.0 594 3.8 44.0 X 50

Boiler Room Bolier Room 1 1449 64.9 X 59.1 522 3.7 4.9 X 30

Maintenance Storage Storage 1 1450 64.8 X 60.1 X 527 3.8 7.0 X 30

Vault Storage 1 1451 65.1 X 54.4 665 3.6 26.1 10

Supply Office/Storage 2 1452 66.1 X 56.6 650 3.5 27.6 X 30

Locker Storage Storage var 1453 66.6 X 57.7 590 3.7 7.4 X 10

Office 3 Office 1 1454 67.3 X 59.1 633 3.6 47.1 30-50

Office 2 Office 1 1455 68.1 58.6 647 3.7 52.4 30-50

Office 1 Office 1 1456 68.1 58.2 645 3.6 48.0 30-50

Entry Vestibule Corridor 1 1457 67.8 X 57.4 658 3.8 5.8 X 10

Office 4 Office 1 1457 68.6 56.9 753 3.8 49.6 30-50

Last Calibration

IAQ

Last Calibration

Q-trak 7565-X

7575x1228004

Jul-12

National Guard Industrial Hygiene Survey For Indoor Air Quality and Light Level

Light

Instrument

Serial Number

Instrument

Serial Number
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State Vermont City Rex Morse
Date 10/19/2012 Inspector Cal-Light 400L
Facility Description Rex W. Morse RC K040084EL
Weather Conditions Rainy 16-Apr-12

Location Function
No. 

Occupants Time
Temp. 
(°F) Ex

ce
ed

ed

RH (%) Ex
ce

ed
ed

CO2 

(ppm) Ex
ce

ed
ed

CO 
(ppm) Ex

ce
ed

ed

Illuminance 
(fc) In

su
ffi

ci
en

t

Illuminance 
Reference (fc)

Office 5 Office 1 1458 68.9 55.9 681 3.8 41.6 30-50

Outdoors Outdoors 0 1459 60.3 67.8 434 4.1 38.2 N/A

National Guard Industrial Hygiene Survey For Indoor Air Quality and Light Level

IAQ Light
Instrument Q-trak 7565-X Instrument
Serial Number 7575x1228004 Serial Number
Last Calibration Jul-12 Last Calibration

BEST AVAILABLE COPY

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

Page 1172 of 1352

Non-Responsive

Posted to NGB FOIA Reading Room 
May, 2018



BEST AVAILABLE COPY

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

Page 1173 of 1352

Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



BEST AVAILABLE COPY

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

Page 1175 of 1352

Posted to NGB FOIA Reading Room 
May, 2018



BEST AVAILABLE COPY

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

Page 1176 of 1352

Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



BEST AVAILABLE COPY

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

Page 1178 of 1352

Posted to NGB FOIA Reading Room 
May, 2018



BEST AVAILABLE COPY

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

Page 1179 of 1352

Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



BEST AVAILABLE COPY

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

Page 1181 of 1352

Posted to NGB FOIA Reading Room 
May, 2018



BEST AVAILABLE COPY

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

Page 1182 of 1352

Posted to NGB FOIA Reading Room 
May, 2018



BEST AVAILABLE COPY

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

Page 1183 of 1352

Posted to NGB FOIA Reading Room 
May, 2018



BEST AVAILABLE COPY

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

Page 1184 of 1352

Posted to NGB FOIA Reading Room 
May, 2018



BEST AVAILABLE COPY

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

Page 1185 of 1352

Posted to NGB FOIA Reading Room 
May, 2018



BEST AVAILABLE COPY

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

Page 1186 of 1352

Posted to NGB FOIA Reading Room 
May, 2018



BEST AVAILABLE COPY

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

Page 1187 of 1352

Posted to NGB FOIA Reading Room 
May, 2018



BEST AVAILABLE COPY

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

Page 1188 of 1352

Posted to NGB FOIA Reading Room 
May, 2018



BEST AVAILABLE COPY

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

Page 1189 of 1352

Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



BEST AVAILABLE COPY

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

Page 1191 of 1352

Posted to NGB FOIA Reading Room 
May, 2018



BEST AVAILABLE COPY

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

Page 1192 of 1352

Posted to NGB FOIA Reading Room 
May, 2018



BEST AVAILABLE COPY

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

Page 1193 of 1352

Posted to NGB FOIA Reading Room 
May, 2018



BEST AVAILABLE COPY

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

Page 1194 of 1352

Posted to NGB FOIA Reading Room 
May, 2018



BEST AVAILABLE COPY

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

Page 1195 of 1352

Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



BEST AVAILABLE COPY

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

Page 1198 of 1352

Posted to NGB FOIA Reading Room 
May, 2018



BEST AVAILABLE COPY

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

Page 1199 of 1352

Posted to NGB FOIA Reading Room 
May, 2018



BEST AVAILABLE COPY

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

Page 1200 of 1352

Posted to NGB FOIA Reading Room 
May, 2018



BEST AVAILABLE COPY

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

Page 1201 of 1352

Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



BEST AVAILABLE COPY

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

Page 1209 of 1352

Posted to NGB FOIA Reading Room 
May, 2018



BEST AVAILABLE COPY

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

Page 1210 of 1352

Posted to NGB FOIA Reading Room 
May, 2018



BEST AVAILABLE COPY

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

Page 1211 of 1352

Posted to NGB FOIA Reading Room 
May, 2018



BEST AVAILABLE COPY

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

Page 1212 of 1352

Posted to NGB FOIA Reading Room 
May, 2018



BEST AVAILABLE COPY

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

Page 1213 of 1352

Posted to NGB FOIA Reading Room 
May, 2018



BEST AVAILABLE COPY

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

Page 1214 of 1352

Posted to NGB FOIA Reading Room 
May, 2018



 

 

  

 

Industrial Hygiene Survey 
 

Vermont Army National Guard (VT ARNG) 
 

 

 

Prepared For: NGB ARNG– Region North IH Office  

 

 

Survey Location:  

 

Westminster Readiness Center 
23 Armory Lane 

Westminster, VT 05158 

 

 

Prepared By: Aria Environmental, Inc. (AEI) 

PO Box 286 

Woodbine, MD 21797 

 

Survey Date: October 24, 2012 

 

 

AEI Project #: 12685 3m VT Westminster RC 

 

 

 

 

_____________________________________ 

 

Industrial Hygienist 
 

 

BEST AVAILABLE COPY

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

Page 1215 of 1352

Non-Responsive

Posted to NGB FOIA Reading Room 
May, 2018



Industrial Hygiene Survey Report 

Vermont Army National Guard (VT ARNG) 

Westminster Readiness Center 

 

i 

Table of Contents 
 

 

     

Executive Summary ......................................................................................................................... ii 

1  Introduction ......................................................................................................................... 1 

2  Evaluation Methods ........................................................................................................... 1 

3  Operations ........................................................................................................................... 1 

4    Noise Hazards ...................................................................................................................... 1 

5    Hazard Controls .................................................................................................................. 1 

 Ventilation Systems ............................................................................................................. 1 

6    Physical Condition of the Facility and Personnel Concerns ......................................... 2 

 Paint Chip and Dust Wipe Samples for Lead Contamination ...................................... 2 

 Visual Inspection for Damaged Asbestos-Containing Materials ................................. 3 

 Visual Inspection for Water Damage and Mold Growth .............................................. 3 

 Visual Inspection for Housekeeping Concerns ............................................................... 3 

 Lighting ................................................................................................................................. 3 

 Indoor Air Quality (IAQ) ..................................................................................................... 3 

 Temperature and Relative Humidity ................................................................................ 4 

 Carbon Dioxide (CO2) and Carbon Monoxide (CO) .................................................... 4 

7    Conclusions ......................................................................................................................... 4 

8   Limitations ............................................................................................................................ 5 
 

List of Tables and Appendices 

 

Table 1 - Results of Dust Wipe Sampling for the VT ARNG Westminster Readiness Center on October 

24, 2012. 

 

Table 2 - Acceptable Ranges of Temperature and Relative Humidity in Summer and Winter 

 

Appendix A – Building Layout  

 

Appendix B – Certificates of Analysis for Air, Dust Wipe and Bulk Samples 

 

Appendix C – Photo Documentation 

 

Appendix D – IAQ and Lighting Survey Log Sheets 

BEST AVAILABLE COPY

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

Page 1216 of 1352

Posted to NGB FOIA Reading Room 
May, 2018



Industrial Hygiene Survey Report 

Vermont Army National Guard (VT ARNG) 

Westminster Readiness Center 

 

ii 

Executive Summary 

Aria Environmental, Inc. (AEI) was contracted to perform an industrial hygiene evaluation for the 

Vermont Army National Guard (VT ARNG) Westminster Readiness Center located at 23 Armory 

Lane, Westminster VT 05158.  performed the evaluation on October 24, 2012. The point 

of contact for the facility was Sergeant . The purpose of the evaluation was to identify and 

measure the existence and extent of potentially hazardous operations or conditions at Army 

National Guard (ARNG) facilities. The survey included: (1) ventilation system evaluations, noise 

dosimetry if appropriate, lighting surveys, hazard control evaluations and any additional 

information pertinent to the operations; (2) an evaluation of the physical condition of the facility 

and personnel concerns including visual inspections for peeling potentially lead-based paint, 

damaged suspect asbestos-containing materials, water damage or mold problems; indoor air 

quality concerns; and housekeeping practices; and (3) photographs of the exterior and interior of 

the readiness center.  The results of the evaluation indicated the following: 

 

Paint Chip and Wipe Samples for Lead Contamination: A visual inspection was performed to 

determine if there were any areas of peeling paint at the facility that could pose a lead exposure 

hazard. Peeling paint was observed on the roof drain located in the drill hall.  Due to the height of 

the peeling paint, a sample was not collected.  A  Evidence of peeling paint that had been 

repaired was observed in the women’s latrine. Results of dust wipe samples taken throughout the 

facility were below the recommended maximum criterion for surface contamination of lead (200 

micrograms per square foot (µg/ft2)) in all areas sampled. 
 

Visual Inspection for Damaged Asbestos-Containing Materials: A visual inspection was performed 

to determine if there were any suspect asbestos-containing material and its condition A damaged 

fitting was observed on a roof drain at the roof line of the drill hall. Due to the height of the peeling 

paint, a sample was not collected. 

 

Visual Inspection for Water Damage and Mold Growth: A visual inspection was performed to 

determine if there was any water damage or visible mold growth at the facility. No water damage 

or evidence of mold growth was observed on the day of the survey. 

 

Visual Inspection for Housekeeping Concerns: A visual inspection was performed to assess the 

state of housekeeping in the facility.  The housekeeping was good.  

 
Lighting: A lighting survey was performed in all areas within the readiness center. The evaluation 

indicated illumination deficiencies in the Drill Hall and Kitchen. The illumination measurements 

indoors ranged from 10.7 foot candles (fc) to 124.4 fc. 

 

Indoor Air Quality: Temperature and relative humidity measurements were mostly within the 

comfort ranges for the winter season on the day of the survey. The outdoor temperature and 

relative humidity were 68.1º F and 29.0% on the day of monitoring. Indoor concentrations of 

carbon dioxide (CO2) and carbon monoxide (CO) were below the guidelines in all areas. 

 

Hazard Communication Program and Material Safety Data Sheets (MSDSs): A written hazard 

communication program was not readily available, and updated MSDSs are required per OSHA 

29 CFR 1910.1200. It is recommended that a copy of the written hazard communication program 

be placed in every MSDS notebook. MSDSs for some new custodial products are required per 

OSHA 29 CFR 1910.1200.  

 

Overall, the Westminster Readiness Center has few industrial hygiene issues, and programs are in 

place to protect, inform and train employees and maintain the facility.   
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1 Introduction 

Aria Environmental, Inc. (AEI) was contracted to perform an industrial hygiene evaluation for the 

Vermont Army National Guard (VT ARNG) Westminster Readiness Center located at 23 Armory 

Lane, Westminster VT 05158.  performed the evaluation on October 24, 2012. The 

point of contact for the facility was Sergeant  The purpose of the evaluation was to 

identify and measure the existence and extent of potentially hazardous operations or conditions 

at Army National Guard (ARNG) facilities.  

 

The Westminster Readiness Center was built in 1976. The readiness center is staffed by 7 

administrative personnel. The operations conducted at the facility include supply and 

administrative duties. A diagram of the building layout is provided in Appendix A. All sampling 

sheets and laboratory certificates of analysis are provided in Appendix B. Selected photographs 

taken during the evaluation are provided in Appendix C. Indoor air quality and lighting survey 

measurement log sheets are provided in Appendix D. Lists of all references used during the 

evaluation are included in the main body of the report.     

2 Evaluation Methods  

The industrial hygiene survey of the Westminster Readiness Center consisted of visual inspections, 

interviews with employees, and sampling plan development in order to achieve the following:  

(1) evaluations of operations including operation description, sampling for lead in air or on 

surfaces if appropriate, ventilation system evaluations, noise measurements if appropriate, 

lighting surveys, hazard control evaluations and any additional information pertinent to the 

operations; (2) an evaluation of the physical condition of the facility and personnel concerns 

including visual inspections for peeling potentially lead-based paint, damaged suspect 

asbestos-containing materials, water damage or mold problems; indoor air quality concerns; 

and housekeeping practices; and (3) a building layout and photographic documentation of the 

interior of the facility.    

 

The National Guard Bureau (NGB) Region North IH Office provided all industrial hygiene 

equipment for air sampling (equipment and media), ventilation, lighting, noise and indoor air 

quality (IAQ) survey instruments and paid for laboratory analytical fees. Laboratories were 

chosen or approved by the NGB IH office.   

3 Operations  

Operations conducted at the Westminster facility consist exclusively of supply and administrative 

duties. No other maintenance of vehicles or other physical tasks are performed at the facility. A 

small garage exists in the facility basement but it is only used for storage.  

4   Noise Hazards 

No noise-generating activities were taking place on the day of the survey. Due to the nature of 

the tasks performed onsite, no activities requiring noise monitoring are anticipated to occur at 

the RC.    

 

5   Hazard Controls 

Ventilation Systems 
No local exhaust ventilation systems were present in the facility.  
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6   Physical Condition of the Facility and Personnel Concerns 

An evaluation of the physical condition of the facility and personnel concerns was performed 

including visual inspections for peeling potentially lead-based paint, damaged suspect 

asbestos-containing materials, water damage or mold problems; and housekeeping practices. 

Lighting measurements were taken in all areas of the facility, and indoor air quality 

measurements were collected in select areas. 

Paint Chip and Dust Wipe Samples for Lead Contamination  

A visual inspection was performed to determine if there were any areas of peeling paint at the 

facility that could pose a lead exposure hazard. Peeling paint was observed on the roof drain 

located in the drill hall. Due to the height of the peeling paint, a sample was not collected. 

Evidence of peeling paint that had been repaired was observed in the women’s latrine.   

 

To determine if any cross contamination of lead from any source into areas of the facility existed, 

wipe samples were collected using ghost wipes and 10 centimeter (cm) x 10cm templets. The 

Environmental Protection Agency (EPA) and the State of Vermont limits for lead in dust are 40 

micrograms per square foot (µg/ft2) on floors, 250 µg/ft2 on window sills, and 400 µg/ft2 in window 

troughs. These limits apply to pre-1978 Army facilities only if children under 6 years of age occupy 

them for 60 or more hours per year.  The NGB Region North Industrial Hygiene Office concurs with 

the US Army Public Health Command recommended maximum level for adult exposures of 200 

µg/ft2 on floors and frequently contacted surfaces, which is more stringent for window sills than 

the EPA/State standards. Dust wipe samples were submitted to AMA for atomic absorption 

spectrophotometry (AAS) following the analytical method ASTM D3335-85A. All wipe samples 

collected from the facility were below the recommended maximum levels for adult exposures. 

Results are given in Table 1 and certificates of analysis are included in Appendix B. 

 

Table 1 –Dust Wipe Sampling Data Sheet for VT ARNG 

Westminster Readiness Center on October 24, 2012. 

Wipe Sample # Wipe Sample Location Lead by 

Weight 

(µg/ft2) 

WRC-01 Kitchen, Prep Table <110 

WRC-02 Drill Hall, Middle of floor <110 

WRC-03 Drill Hall, on stored desks <110 

WRC-04 Drill Hall, Wall climbing mats <110 

WRC-05 Room 12, Supply grill <110 

WRC-06 Room 19, Top of refrigerator <110 

WRC-07 Room 14, Work station <110 

WRC-08 Room 8, Window sill <110 

WRC-09 Classroom, From table <110 

WRC-10 Stairs outside former firing range, Floor <110 

WRC-11 Garage/Former Indoor Firing Range, Former bullet trap <110 
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Table 1 –Dust Wipe Sampling Data Sheet for VT ARNG 

Westminster Readiness Center on October 24, 2012. 

Wipe Sample # Wipe Sample Location Lead by 

Weight 

(µg/ft2) 

WRC-12 Garage/Former Indoor Firing Range, Light fixture <110 

WRC-13 Garage/Former Indoor Firing Range, Overhead heater <110 

WRC-14 Garage/Former Indoor Firing Range, Stored lockers <110 

WRC-15 Garage/Former Indoor Firing Range, Floor <110 

*The recommended maximum level for adult exposures is  

200 micrograms per square foot (µg/ft2) lead on surfaces. 

 

Visual Inspection for Damaged Asbestos-Containing Materials 
A visual inspection was performed to determine if there was any damaged suspect asbestos-

containing material (ACM). A damaged fitting was observed on a roof drain at the roof line of 

the drill hall. Due to the height of the peeling paint, a sample was not collected. 

Visual Inspection for Water Damage and Mold Growth 

A visual inspection was performed to determine if there was any water damage or visible mold 

growth at the facility. No water damage or evidence of mold growth was observed on the day 

of the inspection.  

Visual Inspection for Housekeeping Concerns 

A visual inspection was performed to assess the state of housekeeping in the facility. The 

housekeeping was good. Most areas were clean and tidy.   

Lighting  

Illumination levels were measured using a Cal-Light 400L, calibrated on April 16, 2012, and 

compared to minimum lighting requirements for various facilities and functions based on the 

following references: American National Standards Institute/Illumination Engineering Society of 

North America (ANSI/IESNA) Standard RP-1-04 (Office Lighting) and ANSI/IESNA Standard RP-7-01 

(Lighting Industrial Facilities). 

 
A lighting survey was performed in all areas within the readiness center. The evaluation 

indicated illumination deficiencies in the Drill Hall and Kitchen. The illumination measurements 

indoors ranged from 10.7 foot candles (fc) to 124.4 fc. The complete results of the evaluation are 

presented in Appendix D, including whether the results met minimum requirements for 

illumination.     

Indoor Air Quality (IAQ) 

Indoor air quality measurements (i.e., temperature, relative humidity, carbon dioxide and 

carbon monoxide) were taken using a TSI Q-Trak Model 7575, factory calibrated in July, 2012. 

Temperature, relative humidity and carbon dioxide (CO2) measurements were compared to the 

recommended levels established by the American Society of Heating, Refrigerating and Air-

Conditioning Engineers (ASHRAE). Carbon monoxide (CO) concentrations were compared to 

the ACGIH Threshold Limit Value (TLV) for CO and the Environmental Protection Agency’s (EPA’s) 

National Ambient Air Quality Standard (NAAQS) for CO. 
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Industry guidelines or standards for seasonal temperature and humidity ranges for thermal 

comfort are established by ASHRAE standard 55-2010. These ranges are presented in Table 2.  

The U.S. EPA also recommends maintaining relative humidity below 60% and ideally between 30 

and 50% to prevent mold growth. Complete results are provided in Appendix D with the lighting 

survey measurements. 
 

Table 2 - Acceptable Ranges of Temperature and  

Relative Humidity in Summer and Wintera  

Relative 

Humidity 

Winter 

Temperature 

Summer 

Temperature 

30% 68.5°F – 76.0°F 74.0°F – 80°F 

40% 68.5°F – 75.5°F 73.5°F – 79.5°F 

50% 68.5°F – 74.5°F 73.0°F – 79.0°F 

60% 68.0°F – 74.0°F 72.5°F – 78.0°F 
aadapted from ASHRAE Standard 55-2010 

 

Temperature and Relative Humidity 

Indoor temperature and relative humidity (Rh) measurements in the facility ranged from 62.7 to 

74.4º F and 31.4 to 44.1% Rh. Temperatures and relative humidity were mostly within the winter 

comfort ranges in the areas monitored. The outdoor temperature and relative humidity was 68.1º 

F and 29.0% on the day of monitoring.  

 

Carbon Dioxide (CO2) and Carbon Monoxide (CO) 

Carbon dioxide and carbon monoxide measurements are used to assess ventilation system 

performance. The exhaled breath of building occupants is the main indoor source of carbon 

dioxide; therefore, the build up of CO2 indicates inadequate ventilation. The concentration of 

concern for carbon dioxide is set by ASHRAE standard 62.1–2010 as 700 ppm above outdoor 

concentrations. Indoor levels of CO2 ranged from 406 to 664 parts per million (ppm). CO2 

measurements were below the guideline in all areas monitored, indicating adequate fresh air 

exchange.  

 

Carbon monoxide is a byproduct of incomplete combustion. Indoor concentrations indicate 

contamination caused by improperly vented or malfunctioning boilers, furnaces or stoves or 

from vehicle exhaust entering the building from garages, loading docks, nearby roads or parking 

lots. The concentration of interest set by ASHRAE standard 62.1-2010 and the National Ambient 

Air Quality Standards (NAAQS) for carbon monoxide is an 8 hour average of 9 ppm. The ACGIH 

TLV for CO is 25 ppm. Indoor levels of CO ranged from 0.5 to 0.8 ppm; therefore, concentrations 

are below occupational exposure limits, ASHRAE and the NAAQS-recommended CO 

concentrations.   

 

Additional Information 

 

Hazard Communication Program and Material Safety Data Sheets (MSDSs): A written hazard 

communication program was not readily available, and updated MSDSs are required per OSHA 

29 CFR 1910.1200. It is recommended that a copy of the written hazard communication program 

be placed in every MSDS notebook. MSDSs for some new custodial products are required per 

OSHA 29 CFR 1910.1200.  
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7   Conclusions 

The results of the evaluation indicated few concerns at the facility. Overall, the Westminster 

Readiness Center has few industrial hygiene issues, and programs are in place to protect, inform 

and train employees and maintain the facility.   

8   Limitations 

This report has been prepared for the exclusive use of the U.S. Army National Guard (USARNG) 

and/or their agents.  This service has been performed in accordance with generally accepted 

industrial hygiene and environmental practices.  No other warranty, expressed or implied, is 

made.  Our conclusions and recommendations are based, in part, upon information provided to 

us by others and our site observations.  We have not verified the completeness or accuracy of 

the information provided to us by others, unless otherwise noted. Our observations and 

recommendations are based upon conditions readily visible at the site at the time of our site visit, 

and upon current industry standards.   

 

By virtue of providing the services described in this report, the preparer does not assume the 

responsibility of the person(s) in charge of the site, or otherwise undertake responsibility for 

reporting to any local, state, or federal public agencies any conditions at the site that my 

present a potential danger to public health, safety, or the environment. It is the Client’s 

responsibility to notify the appropriate local, state, or federal public agencies as required by law, 

or otherwise to disclose, in a timely manner, any information that may be necessary to prevent 

any danger to public health, safety, or the environment. Under this scope of services, the 

preparer assumes no responsibility regarding response actions initiated as a result of these 

findings. Response actions are the sole responsibility of the Client and should be conducted in 

accordance with local, state, and/or federal requirements, and should be performed by 

appropriately licensed personnel as warranted. 
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8. Army Regulation (AR) 420-1 Army Facilities Management, 12 February 2008, RAR 24 August 

2012. 

9. Department of the Army Pamphlet (DA PAM) 40-501, Medical Service, Hearing Conservation 

Program, December 10, 1998. 
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10. Department of the Army Pamphlet (DA PAM) 40-503, Medical Service, Industrial Hygiene 

Program, October 30, 2000. 

11. Technical Manual (TM) 5-810-1, Mechanical Design, Heating, Ventilation, and Air 

Conditioning, June 1991. 

12. Threshold Limit Values (TLVs) and Biological Exposure Indices (BEIs), American Conference of 

Governmental Industrial Hygienists (ACGIH), current edition. 

13. RP-1-2004 (Office Lighting) and RP-7-2001 (Industrial Lighting), Illuminating Engineering Society 

of North America (IESNA)/ANSI. 

14. The American Society of Heating, Refrigerating, and Air-Conditioning Engineers (ASHRAE), 

Standard 62.1-2010, “Ventilation for Acceptable Indoor Air Quality” and Standard 55-2010, 

“Thermal Environmental Conditions for Human Occupancy”. 

15. NIOSH website: http://www.cdc.gov/niosh/. 

16. OSHA website: http://www.osha.gov/. 

17.  Army Public Health Command website: http://phc.amedd.army.mil/Pages/default.aspx. 

18.  EPA website:  http://www.epa.gov.
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Westminster RC

Photo 1: Westminster Readiness Center Photo 2: Westminster Readiness Center

Photo 4: OfficePhoto 3: Office
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Westminster RC

Photo 5: Former Firing Range Photo 6: Former Firing Range

Photo 8: Fitness RoomPhoto 7: Stairwell with Exit
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Westminster RC

Photo 9: Restroom Photo 10: Drill Hall

Photo 12: Rear of ClassroomPhoto 11: Classroom
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Westminster RC

Photo 13: Office Photo 14: Janitor’s Closet

Photo 16: Mechanical RoomPhoto 15: Mechanical Room
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Westminster RC

Photo 17: Kitchen Photo 18: Rear of Readiness Center

Photo 20: Damaged Roof Drain Fitting at Roof Deck 
of Drill Hall

Photo 19: Drill Hall
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Westminster RC

Photo 21: Peeling Paint on Roof Drain in Drill Hall Photo 22: Entryway
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State Vermont City Westminster

Date 10/24/2012 Inspector Cal-Light 400L

Facility Description Westminster RC 4980243

Weather Conditions 16-Apr-12

Location Function
No. 

Occupants Time
Temp. 

(°F) E
xc

ee
de

d

RH (%) E
xc

ee
de

d

CO2 

(ppm) E
xc

ee
de

d

CO 
(ppm) E

xc
ee

de
d

Illuminance 
(fc) In

su
ffi

ci
en

t

Illuminance 
Reference (fc)

1 Storage 69.8 34.0 458 0.7 22.3 30

2 Kitchen 69.8 34.1 406 0.7 40.6 X 50

3 Mechanical Room 74.2 31.6 590 0.5 62.4 30

4 Janitor's Closet 74.7 36.7 664 0.5 40.3 30

5 Women's Latrine 73.3 31.4 540 0.5 10.7 5

6 Hallway 73.0 33.2 544 0.8 45.5 5

7 Men's Latrine 72.3 37.6 553 0.7 57.8 5

8 Weight Room 71.1 37.7 555 0.5 36.7 30

9 Attached Garage/Storage 64.4 X 39.2 X 441 0.8 35.4 30

10 Stairwell 62.7 X 40.9 X 465 0.7 29.8 5

11 Classroom 67.0 X 44.1 X 529 0.5 106.4 30-50

12 Commander's Office 68.1 X 40.5 X 474 0.5 72.5 30-50

13 1st SGT Office 69.8 40.1 516 0.5 33.7 30-50

14 Office 70.1 39.5 516 0.5 124.4 30-50

15 Recruiter's Office 70.7 39.7 590 0.6 105.2 30-50

16 Entry Vestibule 70.5 37.7 480 0.7 30.2 10

17 Ofiice 70.5 37.7 480 0.7 83.0 30-50

18 Office 71.2 39.6 507 0.5 58.5 30-50

19 Office 71.5 38.1 556 0.6 51.5 30-50

20 Drill Hall 71.5 36.3 527 0.5 35.9 X 50

National Guard Industrial Hygiene Survey For Indoor Air Quality and Light Level

Light

Instrument

Serial Number

Instrument

Serial Number

Last Calibration

IAQ

Last Calibration

Q-trak 7565-X

7575x1228011

Jul-12
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Executive Summary 

Aria Environmental, Inc. (AEI) was contracted to perform an industrial hygiene evaluation for the 

Vermont Army National Guard (VT ARNG) Winooski Readiness Center located at 255 LaFountain 

Street, Winooski, VT 05404. , CIH, CSP performed the evaluation on October 28, 2011. The 

point of contact for the facility was SSG . The purpose of the evaluation was to identify 

and measure the existence and extent of potentially hazardous operations or conditions at Army 

National Guard (ARNG) facilities. The survey included: (1) ventilation system evaluations, noise 

dosimetry if appropriate, lighting surveys, hazard control evaluations and any additional 

information pertinent to the operations; (2) an evaluation of the physical condition of the facility 

and personnel concerns including visual inspections for peeling potentially lead-based paint, 

damaged suspect asbestos-containing materials, water damage or mold problems; indoor air 

quality concerns; and housekeeping practices; and (3) photographs of the exterior and interior of 

the readiness center.  The results of the evaluation indicated the following: 

 

Paint Chip and Wipe Samples for Lead Contamination: A visual inspection was performed to 

determine if there were any areas of peeling paint at the facility that could pose a lead exposure 

hazard. Peeling paint was observed on the kitchen ceiling and on in the boiler room ceiling. Bulk 

paint chip samples were analyzed and found to contain 0.035% lead by weight in the kitchen and 

<0.0079% lead by weight in the boiler room. These concentrations of lead would not be 

considered lead-based paint by the Environmental Protection Agency (EPA) and the State of 

Vermont definitions. Results of dust wipe samples taken throughout the facility were below the 

recommended maximum criterion for surface contamination of lead (200 micrograms per square 

foot (µg/ft2)) in all areas sampled except for samples collected from a metal cabinet and a vent 

in the Drill Hall (260 and 470 µg/ft2) and for samples collected in the former firing range (530 – 

24,000 µg/ft2). 

 

Visual Inspection for Damaged Asbestos-Containing Materials: A visual inspection was performed 

to determine if there were any suspect asbestos-containing material and its condition. Damaged 

plaster and joint compound were observed in the boiler room. No asbestos was detected in either 

sample sent for analysis.  

  

Visual Inspection for Water Damage and Mold Growth: A visual inspection was performed to 

determine if there was any water damage or visible mold growth at the facility. No water damage 

or evidence of mold growth was observed on the day of the survey. 

 

Visual Inspection for Housekeeping Concerns: A visual inspection was performed to assess the 

state of housekeeping in the facility.  The housekeeping needs some improvement to reduce 

accumulated dust.  

 
Lighting: A lighting survey was performed in all areas within the readiness center. The evaluation 

indicated illumination deficiencies in the janitor’s closet only. The illumination measurements 

indoors ranged from 20 foot candles (fc) to 1,000 fc. 

 

Indoor Air Quality: Temperature and relative humidity measurements were mostly within the 

comfort ranges for the winter season on the day of the survey. The outdoor temperature and 

relative humidity were 50.3º F and 22.6% on the day of monitoring. Indoor concentrations of 

carbon dioxide (CO2) and carbon monoxide (CO) were below the guidelines in all areas. 

 

Emergency Eyewash and Shower Maintenance:  Personal eyewash saline bottles were installed in 

the drill hall. There did not appear to be a reason such as risk of corrosive splashing for the saline 

bottles except for general first aid purposes. According to the latest guidance, ANSI Z358.1-2009, 

BEST AVAILABLE COPY

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

Page 1296 of 1352

Non-Responsive

Non-Responsive

Posted to NGB FOIA Reading Room 
May, 2018



Industrial Hygiene Survey Report 

Vermont Army National Guard (VT ARNG) 

Winooski Readiness Center 

 

iii 

eyewash saline will not provide enough fluid to meet flushing requirements of 15 minutes at 0.4 

gallons per minute. The saline bottles have expiration dates that were not visible because the 

bottles were taped in place. The bottles should be readily accessible and the expiration dates 

should be clearly visible. 

 

Hazard Communication Program and Material Safety Data Sheets (MSDSs): A written hazard 

communication program was readily available, and the MSDSs were up to date as required by 

OSHA 29 CFR 1910.1200. Flammable storage cabinets were well organized. 

 

Overall, the Winooski Readiness Center has few industrial hygiene issues, and programs are in 

place to protect, inform and train employees and maintain the facility.   
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1 Introduction 

Aria Environmental, Inc. (AEI) was contracted to perform an industrial hygiene evaluation for the 

Vermont Army National Guard (VT ARNG) Winooski Readiness Center located at 255 LaFountain 

Street, Winooski, VT 05404. , CIH, CSP performed the evaluation on October 28, 2011. 

The point of contact for the facility was l SSG . The purpose of the evaluation 

was to identify and measure the existence and extent of potentially hazardous operations or 

conditions at Army National Guard (ARNG) facilities.  

 

The Winooski Readiness Center was built in the 1950s. The readiness center is staffed by 7 

administrative personnel. The operations conducted at the facility include supply and 

administrative duties. A diagram of the building layout is provided in Appendix A. All sampling 

sheets and laboratory certificates of analysis are provided in Appendix B. Selected photographs 

taken during the evaluation are provided in Appendix C. Indoor air quality and lighting survey 

measurement log sheets are provided in Appendix D. Lists of all references used during the 

evaluation are included in the main body of the report.     

2 Evaluation Methods  

The industrial hygiene survey of the Winooski Readiness Center consisted of visual inspections, 

interviews with employees, and sampling plan development in order to achieve the following:  

(1) evaluations of operations including operation description, sampling for lead in air or on 

surfaces if appropriate, ventilation system evaluations, noise measurements if appropriate, 

lighting surveys, hazard control evaluations and any additional information pertinent to the 

operations; (2) an evaluation of the physical condition of the facility and personnel concerns 

including visual inspections for peeling potentially lead-based paint, damaged suspect 

asbestos-containing materials, water damage or mold problems; indoor air quality concerns; 

and housekeeping practices; and (3) a building layout and photographic documentation of the 

interior of the facility.    

 

The National Guard Bureau (NGB) Region North IH Office provided all industrial hygiene 

equipment for air sampling (equipment and media), ventilation, lighting, noise and indoor air 

quality (IAQ) survey instruments and paid for laboratory analytical fees. Laboratories were 

chosen or approved by the NGB IH office.   

3 Operations  

Operations conducted at the Winooski facility consist exclusively of supply and administrative 

duties. No maintenance of vehicles or other physical tasks are performed at the facility.  

4   Noise Hazards 

No noise-generating activities were taking place on the day of the survey. Due to the nature of 

the tasks performed onsite, no activities requiring noise monitoring are anticipated to occur at 

the RC.    

5   Hazard Controls 

Ventilation Systems 
No local exhaust ventilation systems were present in the facility.  
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6   Physical Condition of the Facility and Personnel Concerns 

An evaluation of the physical condition of the facility and personnel concerns was performed 

including visual inspections for peeling potentially lead-based paint, damaged suspect 

asbestos-containing materials, water damage or mold problems; potential ergonomic problems; 

and housekeeping practices. Lighting measurements were taken in all areas of the facility, and 

indoor air quality measurements were collected in select areas. 

Paint Chip and Dust Wipe Samples for Lead Contamination  

A visual inspection was performed to determine if there were any areas of peeling paint at the 

facility that could pose a lead exposure hazard. Peeling paint was observed on the ceilings of 

the kitchen and boiler room. Bulk paint chip samples were submitted to AMA Analytical Services, 

Inc. of Lanham, MD for lead analysis. The samples contained 0.035% lead by weight in the 

kitchen and <0.0079% lead by weight in the boiler room. These concentrations of lead would not 

be considered lead-based paint by the Environmental Protection Agency (EPA) and State of 

Vermont definitions (>0.5%). To determine if any cross contamination of lead from any source 

into areas of the facility existed, wipe samples were collected using ghost wipes and 10 

centimeter (cm) x 10cm templets. The Environmental Protection Agency (EPA) and the 

Commonwealth of Pennsylvania limits for lead in dust are 40 micrograms per square foot (µg/ft2) 

on floors, 250 µg/ft2 on window sills, and 400 µg/ft2 in window troughs. These limits apply to pre-

1978 Army facilities only if children under 6 years of age occupy them for 60 or more hours per 

year.  The NGB Region North Industrial Hygiene Office concurs with the US Army Public Health 

Command recommended maximum level for adult exposures of 200 µg/ft2 on floors and 

frequently contacted surfaces, which is more stringent for window sills than the EPA/State 

standards. Dust wipe samples were submitted to AMA for atomic absorption spectrophotometry 

(AAS) following the analytical method ASTM D3335-85A. All wipe samples collected from the 

facility were below the recommended maximum except for samples collected from a metal 

cabinet and a vent in the Drill Hall (260 and 470 µg/ft2) and for samples collected in the former 

firing range (530 – 24,000 µg/ft2). Results are given in Table 1 and certificates of analysis are 

included in Appendix B. 

 

Table 1 – Results of Dust Wipe Sampling for VT ARNG 

Winooski Readiness Center on October 28, 2011. 

Wipe Sample # Sample Location Result (µg/ft2 )* 

WIN-01 Drill Hall – vending machine <110 

WIN-02 Drill Hall – dusty metal cabinet 260 

WIN-03 Drill Hall – dusty wall vent 470 

WIN-04 Drill Hall – floor near bay door <110 

WIN-05 Drill Hall – floor near former firing range 130 

WIN-06 Former Firing Range – floor near door <110 

WIN-07 Former Firing Range – floor in bullet trap 560 

WIN-08 
Former Firing Range – painted 

baseboard heater 
24,000 

WIN-09 
Former Firing Range – dusty metal 

cabinet 
530 
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Table 1 – Results of Dust Wipe Sampling for VT ARNG 

Winooski Readiness Center on October 28, 2011. 

Wipe Sample # Sample Location Result (µg/ft2 )* 

WIN-10 Kitchen – counter near microwave <110 

WIN-11 
Exercise Equipment Room – weight 

bench 

<110 

WIN-12 Classroom – floor <110 

WIN-13 Classroom - desktop <110 

*The recommended maximum level for adult exposures is 200 µg/ft2 lead on surfaces. 

 

Visual Inspection for Damaged Asbestos-Containing Materials 
A visual inspection was performed to determine if there was any damaged suspect asbestos-

containing material (ACM). Damaged plaster and joint compound was observed in the boiler 

room. Samples of each damaged material were submitted to AMA Analytical Services, Inc. of 

Lanham, MD 20706 (NIST-NVLAP Accreditation No. 101143-0) for analysis by Polarized Light 

Microscopy (PLM). No asbestos was detected in either sample.  

Visual Inspection for Water Damage and Mold Growth 

A visual inspection was performed to determine if there was any water damage or visible mold 

growth at the facility. No water damage or evidence of mold growth was observed on the day 

of the inspection.  

Visual Inspection for Housekeeping Concerns 

A visual inspection was performed to assess the state of housekeeping in the facility. The 

housekeeping needed some improvement to reduce accumulated dust on surfaces.   

Lighting  

Illumination levels were measured using a Cal-Light 400L, calibrated on March 9, 2011, and 

compared to minimum lighting requirements for various facilities and functions based on the 

following references: American National Standards Institute/Illumination Engineering Society of 

North America (ANSI/IESNA) Standard RP-1-04 (Office Lighting) and ANSI/IESNA Standard RP-7-01 

(Lighting Industrial Facilities). 

 
A lighting survey was performed in all areas within the readiness center. The evaluation 

indicated illumination deficiencies in the janitor’s closet only. The illumination measurements 

indoors ranged from 20 foot candles (fc) to 100 fc. The complete results of the evaluation are 

presented in Appendix D, including whether the results met minimum requirements for 

illumination.     

Indoor Air Quality (IAQ) 

Indoor air quality measurements (i.e., temperature, relative humidity, carbon dioxide and 

carbon monoxide) were taken using a TSI Q-Trak Plus Model 8554, factory calibrated in February, 

2011. Temperature, relative humidity and carbon dioxide (CO2) measurements were compared 

to the recommended levels established by the American Society of Heating, Refrigerating and 

Air-Conditioning Engineers (ASHRAE). Carbon monoxide (CO) concentrations were compared to 

the ACGIH Threshold Limit Value (TLV) for CO and the Environmental Protection Agency’s (EPA’s) 

National Ambient Air Quality Standard (NAAQS) for CO. 
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Industry guidelines or standards for seasonal temperature and humidity ranges for thermal 

comfort are established by ASHRAE standard 55-2010. These ranges are presented in Table 2.  

The U.S. EPA also recommends maintaining relative humidity below 60% and ideally between 30 

and 50% to prevent mold growth. Complete results are provided in Appendix D with the lighting 

survey measurements. 
 

Table 2 - Acceptable Ranges of Temperature and  

Relative Humidity in Summer and Wintera  

Relative 

Humidity 

Winter 

Temperature 

Summer 

Temperature 

30% 68.5°F – 76.0°F 74.0°F – 80°F 

40% 68.5°F – 75.5°F 73.5°F – 79.5°F 

50% 68.5°F – 74.5°F 73.0°F – 79.0°F 

60% 68.0°F – 74.0°F 72.5°F – 78.0°F 
aadapted from ASHRAE Standard 55-2010 

 

Temperature and Relative Humidity 

Indoor temperature and relative humidity (Rh) measurements in the facility ranged from 65.2 to 

69.6º F and 31.9 to 44.8% Rh. Temperatures and relative humidity were mostly within the winter 

comfort ranges in the areas monitored. The outdoor temperature and relative humidity was 50.3º 

F and 22.6% on the day of monitoring.  

 

Carbon Dioxide (CO2) and Carbon Monoxide (CO) 

Carbon dioxide and carbon monoxide measurements are used to assess ventilation system 

performance. The exhaled breath of building occupants is the main indoor source of carbon 

dioxide; therefore, the build up of CO2 indicates inadequate ventilation. The concentration of 

concern for carbon dioxide is set by ASHRAE standard 62.1–2010 as 700 ppm above outdoor 

concentrations. Indoor levels of CO2 ranged from 498 to 852 parts per million (ppm). CO2 

measurements were below the guideline in all areas monitored, indicating adequate fresh air 

exchange.  

 

Carbon monoxide is a byproduct of incomplete combustion. Indoor concentrations indicate 

contamination caused by improperly vented or malfunctioning boilers, furnaces or stoves or 

from vehicle exhaust entering the building from garages, loading docks, nearby roads or parking 

lots. The concentration of interest set by ASHRAE standard 62.1-2010 and the National Ambient 

Air Quality Standards (NAAQS) for carbon monoxide is an 8 hour average of 9 ppm. The ACGIH 

TLV for CO is 25 ppm. Indoor levels of CO ranged from 0.0 to 0.2 ppm; therefore, concentrations 

are below occupational exposure limits, ASHRAE and the NAAQS-recommended CO 

concentrations.   

 

Additional Information 

 

Emergency Eyewash and Shower Maintenance:  Personal eyewash saline bottles were installed 

in the drill hall. There did not appear to be a reason such as risk of corrosive splashing for the 

saline bottles except for general first aid purposes. According to the latest guidance, ANSI 

Z358.1-2009, eyewash saline will not provide enough fluid to meet flushing requirements of 15 

minutes at 0.4 gallons per minute. The saline bottles have expiration dates that were not visible 

because the bottles were taped in place. The bottles should be readily accessible and the 

expiration dates should be clearly visible. 
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Hazard Communication Program and Material Safety Data Sheets (MSDSs): A written hazard 

communication program was readily available, and the MSDSs were up to date as required by 

OSHA 29 CFR 1910.1200. Flammable storage cabinets were well organized. 

7   Conclusions 

The results of the evaluation indicated no concerns with the following at the facility: 

contamination of clean air sources, water intrusion, peeling potentially lead-based paints, noise 

hazards, visible mold and the presence of damaged asbestos-containing materials. The results of 

the evaluation indicated industrial hygiene concerns in the following areas: accumulated lead-

containing dust in one area, lighting, and housekeeping. Overall, the Winooski Readiness Center 

has few industrial hygiene issues, and programs are in place to protect, inform and train 

employees and maintain the facility.   

8  Limitations 

This report has been prepared for the exclusive use of the U.S. Army National Guard (USARNG) 

and/or their agents.  This service has been performed in accordance with generally accepted 

industrial hygiene and environmental practices.  No other warranty, expressed or implied, is 

made.  Our conclusions and recommendations are based, in part, upon information provided to 

us by others and our site observations.  We have not verified the completeness or accuracy of 

the information provided to us by others, unless otherwise noted. Our observations and 

recommendations are based upon conditions readily visible at the site at the time of our site visit, 

and upon current industry standards.   

 

By virtue of providing the services described in this report, the preparer does not assume the 

responsibility of the person(s) in charge of the site, or otherwise undertake responsibility for 

reporting to any local, state, or federal public agencies any conditions at the site that my 

present a potential danger to public health, safety, or the environment.  It is the Client’s 

responsibility to notify the appropriate local, state, or federal public agencies as required by law, 

or otherwise to disclose, in a timely manner, any information that may be necessary to prevent 

any danger to public health, safety, or the environment.  Under this scope of services, the 

preparer assumes no responsibility regarding response actions initiated as a result of these 

findings.  Response actions are the sole responsibility of the Client and should be conducted in 

accordance with local, state, and/or federal requirements, and should be performed by 

appropriately licensed personnel as warranted. 
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State Vermont City Winooski

Date 10/28/2011 Inspector Cal-Light 400

Facility Description K070003

Weather Conditions 9-Mar-11

Location/Function

No. 

Occupants Time Temp. (°F) E
x
c

e
e

d
e

d

RH (%) E
x
c

e
e

d
e

d

CO2 (ppm) E
x
c

e
e

d
e

d

CO (ppm) E
x
c

e
e

d
e

d

Illuminance 

(fc)

In
su

ff
ic

ie
n

t

Illuminance 

Reference (fc)

Room 14 Classroom 1 14:54 69.6 32.7 498 0.1 40-1000 30-50

Room 1 Office 1 15:31 68.7 31.9 574 0.2 35-52 30-50

Room 2 Office 1 40-70 30-50

Room 3 Storage 1 15:33 66.6 X 32.1 501 0.1 30-65 30

Drill Hall 1 15:34 65.2 X 32.6 507 0.0 30-1000 30-50

Room 4 Supply Storage 1 15:36 30 30

Room 5 Med Supply Office 2 15:37 69.4 44.8 852 0.1 30-50 30-50

Room 6 Boiler Room 1 15:38 30-70 30

Room 9 Office 2 15:39 69.1 33.5 577 0.0 30-60 30-50

Room 8 Office 1 15:39 30-60 30-50

Kitchen 1 15:40 50-100 50

Women's Bathroom 1 15:42 30-55 5

Janitor's Closet 1 20 X 30

Outside 12:02 50.3 22.6 429 1.2

RC

Cool, Clear

National Guard Industrial Hygiene Survey For Indoor Air Quality and Light Level

IAQ Light

Instrument Q-trak 7565-X Instrument

Serial Number 7565X0839020 Serial Number

Last Calibration Feb-11 Last Calibration
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Executive Summary 

Aria Environmental, Inc. (AEI) was contracted to perform an industrial hygiene evaluation for the 

Vermont Army National Guard (VTARNG) Winooski Readiness Center located at 255 LaFountain 

Street, Winooski, VT 05404. , CIH, CSP performed the evaluation on October 26, 2012. The 

point of contact for the facility was SSG . The purpose of the evaluation was to 

identify and measure the existence and extent of potentially hazardous operations or conditions 

at Army National Guard (ARNG) facilities. The survey included: (1) ventilation system evaluations, 

noise dosimetry if appropriate, lighting surveys, hazard control evaluations and any additional 

information pertinent to the operations; (2) an evaluation of the physical condition of the facility 

and personnel concerns including visual inspections for peeling potentially lead-based paint, 

damaged suspect asbestos-containing materials, water damage or mold problems; indoor air 

quality concerns; and housekeeping practices; and (3) photographs of the exterior and interior of 

the readiness center.  The results of the evaluation indicated the following: 

 

Paint Chip and Wipe Samples for Lead Contamination: A visual inspection was performed to 

determine if there were any areas of peeling paint at the facility that could pose a lead exposure 

hazard. Peeling paint was observed on the ceiling of the men’s latrine, the wall in the boiler room 

and the older style window frames in Room 7. The samples contained from <0.006 to 0.27% lead by 

weight and would not be considered lead-based paint. Results of dust wipe samples taken 

throughout the facility were below the recommended maximum criterion for surface 

contamination of lead (200 micrograms per square foot (µg/ft2)) in all areas sampled except for 

samples collected from three areas in the former firing range where concentrations approached 

or exceeded the maximum (190 – 1,200 µg/ft2) and for one sample collected in the fitness area of 

the Drill Hall that approached the maximum (190 µg/ft2). 

 

Visual Inspection for Damaged Asbestos-Containing Materials: A visual inspection was performed 

to determine if there were any suspect asbestos-containing material and its condition. Damaged 

window caulk was observed in Room 7. No asbestos was detected in the sample sent for analysis.  

  

Visual Inspection for Water Damage and Mold Growth: A visual inspection was performed to 

determine if there was any water damage or visible mold growth at the facility. No water damage 

or evidence of mold growth was observed on the day of the survey. Moisture was observed 

around the older windows in Rooms 5 and 7. 

 

Visual Inspection for Housekeeping Concerns: A visual inspection was performed to assess the 

state of housekeeping in the facility. The housekeeping needs some improvement to reduce 

accumulated dust.  

 
Lighting: A lighting survey was performed in all areas within the readiness center. The evaluation 

indicated illumination deficiencies in several areas. The illumination measurements indoors ranged 

from 5 foot candles (fc) to 80 fc. 

 

Indoor Air Quality: Temperature and relative humidity measurements were all within the comfort 

ranges for the winter season on the day of the survey. The outdoor temperature and relative 

humidity were 64.2º F and 62.6% on the day of monitoring. Indoor concentrations of carbon 

dioxide (CO2) and carbon monoxide (CO) were below the guidelines in all areas. 

 

Emergency Eyewash and Shower Maintenance:  Personal eyewash saline bottles were installed in 

the drill hall. There did not appear to be a reason such as risk of corrosive splashing for the saline 

bottles except for general first aid purposes. According to the latest guidance, ANSI Z358.1-2009, 

BEST AVAILABLE COPY

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

Page 1324 of 1352

Non-Responsive

Non-Responsive

Posted to NGB FOIA Reading Room 
May, 2018



Industrial Hygiene Survey Report 

Vermont Army National Guard (VTARNG) 

Winooski Readiness Center 

 

iii 

eyewash saline will not provide enough fluid to meet flushing requirements of 15 minutes at 0.4 

gallons per minute. The saline bottles expire in 2013 and should be replaced when they expire. 

 

Personal Protective Equipment (PPE) Storage: The MSDS station on the back wall of the Drill Hall 

had dust masks available for staff. This station and the dust masks had an accumulation of dust on 

it. PPE such as dust masks, respirators and gloves should be stored in clean dry places and sealed 

in plastic bags to prevent contamination from dirt and dust per OSHA 29 CFR 1910.133 and 134.  

 

Hazard Communication Program and Material Safety Data Sheets (MSDSs): A written hazard 

communication program was readily available as required by OSHA 29 CFR 1910.1200. MSDSs 

require updating due to the Bravo Unit moving out. 

 

Overall, the Winooski Readiness Center has few industrial hygiene issues, and programs are in 

place to protect, inform and train employees and maintain the facility.   
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1 Introduction 

Aria Environmental, Inc. (AEI) was contracted to perform an industrial hygiene evaluation for the 

Vermont Army National Guard (VTARNG) Winooski Readiness Center located at 255 LaFountain 

Street, Winooski, VT 05404. , CIH, CSP performed the evaluation on October 26, 2012. 

The point of contact for the facility was  SSG . The purpose of the 

evaluation was to identify and measure the existence and extent of potentially hazardous 

operations or conditions at Army National Guard (ARNG) facilities.  

 

The Winooski Readiness Center was built in the 1950s. The readiness center is staffed by 7 

administrative personnel; however, the Bravo Unit was in the process of moving to another 

location and the staff will be reduced to 4 at that point. The operations conducted at the facility 

include supply and administrative duties. A diagram of the building layout is provided in 

Appendix A. All sampling sheets and laboratory certificates of analysis are provided in Appendix 

B. Selected photographs taken during the evaluation are provided in Appendix C. Indoor air 

quality and lighting survey measurement log sheets are provided in Appendix D. Lists of all 

references used during the evaluation are included in the main body of the report.     

2 Evaluation Methods  

The industrial hygiene survey of the Winooski Readiness Center consisted of visual inspections, 

interviews with employees, and sampling plan development in order to achieve the following:  

(1) evaluations of operations including operation description, sampling for lead in air or on 

surfaces if appropriate, ventilation system evaluations, noise measurements if appropriate, 

lighting surveys, hazard control evaluations and any additional information pertinent to the 

operations; (2) an evaluation of the physical condition of the facility and personnel concerns 

including visual inspections for peeling potentially lead-based paint, damaged suspect 

asbestos-containing materials, water damage or mold problems; indoor air quality concerns; 

and housekeeping practices; and (3) a building layout and photographic documentation of the 

interior of the facility.    

 

The National Guard Bureau (NGB) Region North IH Office provided all industrial hygiene 

equipment for air sampling (equipment and media), ventilation, lighting, noise and indoor air 

quality (IAQ) survey instruments and paid for laboratory analytical fees. Laboratories were 

chosen or approved by the NGB IH office.   

3 Operations  

Operations conducted at the Winooski facility consist exclusively of supply and administrative 

duties. No maintenance of vehicles or other physical tasks are performed at the facility.  

4   Noise Hazards 

No noise-generating activities were taking place on the day of the survey. Due to the nature of 

the tasks performed onsite, no activities requiring noise monitoring are anticipated to occur at 

the RC.    

5   Hazard Controls 

Ventilation Systems 
No local exhaust ventilation systems were present in the facility.  
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6   Physical Condition of the Facility and Personnel Concerns 

An evaluation of the physical condition of the facility and personnel concerns was performed 

including visual inspections for peeling potentially lead-based paint, damaged suspect 

asbestos-containing materials, water damage or mold problems; and housekeeping practices. 

Lighting measurements were taken in all areas of the facility, and indoor air quality 

measurements were collected in select areas. 

Paint Chip and Dust Wipe Samples for Lead Contamination  

A visual inspection was performed to determine if there were any areas of peeling paint at the 

facility that could pose a lead exposure hazard. Peeling paint was observed on the ceiling of 

the men’s latrine, the wall in the boiler room and the older style window frames in Room 7. Bulk 

paint chip samples were submitted to AMA Analytical Services, Inc. of Lanham, MD for lead 

analysis. The samples contained from <0.006 to 0.27% lead by weight and would not be 

considered lead-based paint by the Environmental Protection Agency (EPA) and State of 

Vermont definitions (>0.5%). To determine if any cross contamination of lead from any source 

into areas of the facility existed, wipe samples were collected using ghost wipes and 10 

centimeter (cm) x 10cm templets. The Environmental Protection Agency (EPA) and the State of 

Vermont limits for lead in dust are 40 micrograms per square foot (µg/ft2) on floors, 250 µg/ft2 on 

window sills, and 400 µg/ft2 in window troughs. These limits apply to pre-1978 Army facilities only if 

children under 6 years of age occupy them for 60 or more hours per year.  The NGB Region 

North Industrial Hygiene Office concurs with the US Army Public Health Command 

recommended maximum level for adult exposures of 200 µg/ft2 on floors and frequently 

contacted surfaces, which is more stringent for window sills than the EPA/State standards. Dust 

wipe samples were submitted to AMA for atomic absorption spectrophotometry (AAS) following 

the analytical method ASTM D3335-85A. All wipe samples collected from the facility were below 

the recommended maximum except for samples collected from three areas in the former firing 

range where concentrations approached or exceeded the maximum (190 – 1,200 µg/ft2) and 

for one sample collected in the fitness area of the Drill Hall that approached the maximum (190 

µg/ft2). Results are given in Table 1 and certificates of analysis are included in Appendix B. 

 

Table 1 – Results of Dust Wipe Sampling for VTARNG 

Winooski Readiness Center on October 26, 2012. 

Wipe Sample # Sample Location Result (µg/ft2 )* 

WNSK-01 
Former Firing Range – floor in bullet trap 

area 
190 

WNSK-02 
Former Firing Range – dusty metal shelf 

panels on floor 
<110 

WNSK-03 Former Firing Range – floor at firing end 1,200 

WNSK-04 Former Firing Range – center of floor 250 

WNSK-05 Drill Hall – floor near former firing range <110 

WNSK-06 Drill Hall – fitness area – floor mat 190 

WNSK-07 Drill Hall – fitness area – lifting bench <110 

WNSK-08 Drill Hall – center of floor <110 

WNSK-09 Drill Hall – top of shipping container <110 
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Table 1 – Results of Dust Wipe Sampling for VTARNG 

Winooski Readiness Center on October 26, 2012. 

Wipe Sample # Sample Location Result (µg/ft2 )* 

WNSK-10 Kitchen – counter near sink <110 

*The recommended maximum level for adult exposures is  

200 micrograms per square foot (µg/ft2) lead on surfaces. 

 

Visual Inspection for Damaged Asbestos-Containing Materials 
A visual inspection was performed to determine if there was any damaged suspect asbestos-

containing material (ACM). Damaged window caulk was observed on older style windows in 

Room 7. A sample was submitted to AMA Analytical Services, Inc. of Lanham, MD 20706 (NIST-

NVLAP Accreditation No. 101143-0) for analysis by Polarized Light Microscopy (PLM). No asbestos 

was detected in the sample.  

Visual Inspection for Water Damage and Mold Growth 

A visual inspection was performed to determine if there was any water damage or visible mold 

growth at the facility. No water damage or evidence of mold growth was observed on the day 

of the inspection. Some moisture was observed around older style windows in Rooms 5 and 7.  

Visual Inspection for Housekeeping Concerns 

A visual inspection was performed to assess the state of housekeeping in the facility. The 

housekeeping needed some improvement to reduce accumulated dust on surfaces.  

Lighting  

Illumination levels were measured using a Cal-Light 400L, calibrated on April 16, 2012, and 

compared to minimum lighting requirements for various facilities and functions based on the 

following references: American National Standards Institute/Illumination Engineering Society of 

North America (ANSI/IESNA) Standard RP-1-04 (Office Lighting) and ANSI/IESNA Standard RP-7-01 

(Lighting Industrial Facilities). 

 
A lighting survey was performed in all areas within the readiness center. The evaluation 

indicated illumination deficiencies in the janitor’s closet only. The illumination measurements 

indoors ranged from 5 foot candles (fc) to 80 fc. The complete results of the evaluation are 

presented in Appendix D, including whether the results met minimum requirements for 

illumination.     

Indoor Air Quality (IAQ) 

Indoor air quality measurements (i.e., temperature, relative humidity, carbon dioxide and 

carbon monoxide) were taken using a TSI Q-Trak Model 7656X, factory calibrated in March, 

2012. Temperature, relative humidity and carbon dioxide (CO2) measurements were compared 

to the recommended levels established by the American Society of Heating, Refrigerating and 

Air-Conditioning Engineers (ASHRAE). Carbon monoxide (CO) concentrations were compared to 

the ACGIH Threshold Limit Value (TLV) for CO and the Environmental Protection Agency’s (EPA’s) 

National Ambient Air Quality Standard (NAAQS) for CO. 

 
Industry guidelines or standards for seasonal temperature and humidity ranges for thermal 

comfort are established by ASHRAE standard 55-2010. These ranges are presented in Table 2.  

The U.S. EPA also recommends maintaining relative humidity below 60% and ideally between 30 
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and 50% to prevent mold growth. Complete results are provided in Appendix D with the lighting 

survey measurements. 
 

Table 2 - Acceptable Ranges of Temperature and  

Relative Humidity in Summer and Wintera  

Relative 

Humidity 

Winter 

Temperature 

Summer 

Temperature 

30% 68.5°F – 76.0°F 74.0°F – 80°F 

40% 68.5°F – 75.5°F 73.5°F – 79.5°F 

50% 68.5°F – 74.5°F 73.0°F – 79.0°F 

60% 68.0°F – 74.0°F 72.5°F – 78.0°F 
aadapted from ASHRAE Standard 55-2010 

 

Temperature and Relative Humidity 

Indoor temperature and relative humidity (Rh) measurements in the facility ranged from 68.3 to 

72.0º F and 49.8 to 58.8% Rh. Temperatures and relative humidity were all within the winter 

comfort ranges in the areas monitored. The outdoor temperature and relative humidity was 64.2º 

F and 62.6% on the day of monitoring.  

 

Carbon Dioxide (CO2) and Carbon Monoxide (CO) 

Carbon dioxide and carbon monoxide measurements are used to assess ventilation system 

performance. The exhaled breath of building occupants is the main indoor source of carbon 

dioxide; therefore, the build up of CO2 indicates inadequate ventilation. The concentration of 

concern for carbon dioxide is set by ASHRAE standard 62.1–2010 as 700 ppm above outdoor 

concentrations. Indoor levels of CO2 ranged from 402 to 565 parts per million (ppm), and the 

outdoor measurement was 385 ppm. CO2 measurements were below the guideline in all areas 

monitored, indicating adequate fresh air exchange.  

 

Carbon monoxide is a byproduct of incomplete combustion. Indoor concentrations indicate 

contamination caused by improperly vented or malfunctioning boilers, furnaces or stoves or 

from vehicle exhaust entering the building from garages, loading docks, nearby roads or parking 

lots. The concentration of interest set by ASHRAE standard 62.1-2010 and the National Ambient 

Air Quality Standards (NAAQS) for carbon monoxide is an 8 hour average of 9 ppm. The ACGIH 

TLV for CO is 25 ppm. Indoor levels of CO ranged from 0.1 to 0.6 ppm; therefore, concentrations 

are below occupational exposure limits, ASHRAE and the NAAQS-recommended CO 

concentrations.   

 

Additional Information 

 

Emergency Eyewash and Shower Maintenance:  Personal eyewash saline bottles were installed 

in the drill hall. There did not appear to be a reason such as risk of corrosive splashing for the 

saline bottles except for general first aid purposes. According to the latest guidance, ANSI 

Z358.1-2009, eyewash saline will not provide enough fluid to meet flushing requirements of 15 

minutes at 0.4 gallons per minute. The saline bottles expire in 2013 and should be replaced when 

they expire. 

 

Hazard Communication Program and Material Safety Data Sheets (MSDSs): A written hazard 

communication program was readily available as required by OSHA 29 CFR 1910.1200; however, 

MSDSs need updating due to the Bravo Unit moving out.  
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Personal Protective Equipment (PPE) Storage 

The MSDS station on the back wall of the Drill Hall had dust masks available for staff. This station 

and the dust masks had an accumulation of dust on it. PPE such as dust masks, respirators and 

gloves should be stored in clean dry places and sealed in plastic bags to prevent contamination 

from dirt and dust per OSHA 29 CFR 1910.133 and 134.  

7   Conclusions 

The results of the evaluation indicated few concerns at the facility. Overall, the Winooski 

Readiness Center has few industrial hygiene issues, and programs are in place to protect, inform 

and train employees and maintain the facility.   

8   Limitations 

This report has been prepared for the exclusive use of the U.S. Army National Guard (USARNG) 

and/or their agents.  This service has been performed in accordance with generally accepted 

industrial hygiene and environmental practices. No other warranty, expressed or implied, is 

made.  Our conclusions and recommendations are based, in part, upon information provided to 

us by others and our site observations. We have not verified the completeness or accuracy of 

the information provided to us by others, unless otherwise noted. Our observations and 

recommendations are based upon conditions readily visible at the site at the time of our site visit, 

and upon current industry standards.   

 

By virtue of providing the services described in this report, the preparer does not assume the 

responsibility of the person(s) in charge of the site, or otherwise undertake responsibility for 

reporting to any local, state, or federal public agencies any conditions at the site that my 

present a potential danger to public health, safety, or the environment. It is the Client’s 

responsibility to notify the appropriate local, state, or federal public agencies as required by law, 

or otherwise to disclose, in a timely manner, any information that may be necessary to prevent 

any danger to public health, safety, or the environment. Under this scope of services, the 

preparer assumes no responsibility regarding response actions initiated as a result of these 

findings.  Response actions are the sole responsibility of the Client and should be conducted in 

accordance with local, state, and/or federal requirements, and should be performed by 

appropriately licensed personnel as warranted. 
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Appendix B 

Certificates of Analysis for Dust Wipe and Bulk Samples 
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Photo Documentation 
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IAQ and Lighting Survey Log Sheets 
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State Vermont City Winooski

Date 10/26/2012 Inspector Cal-Light 400

Facility Description Winooski RC K070003

Weather Conditions Cool and Cloudy 16-Apr-12

Location/Function

No. 

Occupants Time Temp. (°F) E
x
c

e
e

d
e

d

RH (%) E
x
c

e
e

d
e

d

CO2 

(ppm)

E
x
c

e
e

d
e

d

CO 

(ppm)

E
x
c

e
e

d
e

d

Illuminance 

(fc)

In
su

ff
ic

ie
n

t

Illuminance 

Reference (fc)

Drill Hall 1 1108 69.2 52.8 429 0.6 30-40 X 50

Boiler Room 6 1 1110 71.1 51.5 415 0.2 8-33 X 30

Room 8 Offices 1 1114 70.7 51.3 482 0.5 46-70 30-50

Room 9 Offices 4 1116 71.4 50.9 565 0.5 30-80 30-50

Kitchen 10 1 1117 70.9 50.6 457 0.2 50-70 50

Women's Latrine and Shower 11 1 1118 72.0 58.8 440 0.1 20-40 7

Janitor's Closet 12 1 1120 10-15 X 30

Classroom 14 2 1125 70.7 49.8 450 0.2 16-38 X 30-50

Men's Latrine and Shower 13 1 1126 70.4 55.9 438 0.2 18-75 7

Room 1 Offices 2 1132 69.7 51.1 451 0.2 15-45 X 30-50

Room 2 Offices 1 1133 69.9 50.3 446 0.3 20-40 X 30-50

Room 3 Storage 1 1135 68.3 50.6 438 0.2 30-80 30

Room 4 Supply Storage 1 1138 68.6 50.3 402 0.1 5-70 X 30

Room 5 Supply Storage 3 1140 69.3 54.3 474 0.2 16-42 X 30

Room 7 unit Supply Room 2 1144 68.9 52.9 502 0.1 30-40 30

Outside 1 1233 64.2 62.6 385 0.4

National Guard Industrial Hygiene Survey For Indoor Air Quality and Light Level

Light

Instrument

Serial Number

Instrument

Serial Number

Last Calibration

IAQ

Last Calibration

Q-trak 7565-X

7565X0839019

Mar-12
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