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Section 1.0 Executive Summary 
 
An industrial hygiene survey was conducted on May 15, 2013, at the Berlin Readiness 
Center located at 2169 Riverside Drive, Berlin, NH 03570.  The survey was performed 
by Mr. . 
 

1. Lead surface and air samples were collected.  Surface levels of lead exceeded 200 
micrograms per square foot (ug/ft2) in two locations.  See Section 3.0 for detailed 
sampling results.     

 
2. Lighting levels met the American National Standards Institute/Illuminating 

Engineering Society of North America (ANSI/IESNA) recommended guideline in 
all locations measured. See Section 4.0 for detailed findings.   

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

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

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

 
b. The relative humidity level did not meet the US Army Center for Health 

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

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

Quality Standard (NAAQS) recommended ceiling of 9 ppm. 
 

d. Carbon dioxide (CO2) levels met the ASHRAE 62.1-2010 recommended 
guidelines for mechanically ventilated office buildings and commercial 
settings. 

 
See Section 5.0 for detailed sampling results. 
 

4. Housekeeping was good. See Section 5.0 for detailed findings. 
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Section 2.0 Operation Description & Observations 
 
The Berlin Readiness Center is mainly an administrative facility with offices, classrooms, 
and a converted firing range area (currently a storage area).  There were approximately 
10 full-time employees stationed at this facility at the time of this survey.     
 
The building is reported to have been built in the late 1950s. It is a one story structure. 
The exterior is brick. The interior walls are concrete block with drywall in some of the 
offices.  The floors are concrete, and 12”x12” floor tiles.   
 
The heating system consists of a gas-fired, forced hot water unit. There is one mini-split 
A/C unit, and several window A/C units that service the administrative areas.  
 
There is no child-care facility in the building.           
 
Housekeeping practices are good.    
 
No ergonomic concerns were reported. Office areas have computer work stations. Work 
stations appeared to be properly designed. Personnel had supportive chairs. 
 
This facility has a converted firing range (CFR) that is now used as a storage area.  
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Section 3.0 Lead Testing 
 
Various surfaces within the facility were screened for lead using surface/wipe samples.  
Surface/wipe samples were collected in accordance with the American Society for 
Testing and Materials (ASTM) E 1792 protocols.   Air samples were collected using 0.8 
micrometer (um) mixed cellulose ester (MCE) filter cassettes attached to low volume air 
sampling pumps.  Blank samples were submitted to the laboratory for quality control 
purposes.  Samples were sent to AMA Analytical Services, Inc., in Lanham, Maryland, 
for lead analysis using Environmental Protection Agency (EPA) Method 600/R-93/200 
(M)-7420.  A copy of the laboratory analysis report can be found in Appendix A. 
 

Lead Testing Results Summary 
 

Sample # Location Air 
ug/m3 

Surface  
ug/ft2 

1 Office 25 <6 * 
2 Gym 2 <6.1 * 
3 Blank <3 * 
4 Drill Hall Floor Center * <110 
5 Drill Hall Safe Top * <110 
6 Kitchen Microwave Top * <110 
7 Kitchen Stove Top * <110 
8 CFR Floor Outside Entrance * 160 
9 CFR Floor * 6800 
10 CFR Light Fixture * 410 
11 Gym 2 Window Sill * <110 
12 Office 29 File Cabinet Top * <110 
13 Office 25 Bookshelf Top * <110 
14 Locker Room 9 Locker Top * <110 
15 Blank * <12 
- Criteria 50 200 

Table Notes: 
1. Bolded results exceed listed criteria 
2. ppm = parts per million 
3. ug/ft2 = micrograms per square foot 
4. ug/m3 = micrograms per cubic meter 
5. ug = micrograms 
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Sources: 
1. NG PAM 420-15 Guidelines and Procedures for Rehabilitation and Conversion of 

Indoor Firing Ranges 
2. OSHA 29CFR1910.1025 Lead Standard 

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

 Surface levels of lead were above the recommended guideline of 200 ug/ft2 in the 
following locations: 

 
o CFR - Floor 
o CFR -  Light Fixture 
 

Cleaning procedures should be improved so that no lead is detected on surfaces.  
 
 Air samples for lead were below the Occupational Safety and Health 

Administration (OSHA) Permissible Exposure Limit of 50 micrograms per cubic 
meter (ug/m3).     
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Section 4.0 Lighting 
 
A lighting assessment was conducted throughout the facility.  Measurements were 
collected using a Cooke Cal-Light 400L Precision Light Meter (Serial No. 98082EL).  
The light meter was last calibrated in April 2013.  Measurements collected were 
compared to ANSI/IESNA RP-7-01 Lighting Industrial Facilities and RP-1-04 Office 
Lighting. 
 

Light Survey Assessment Summary 
 

Location Foot Candles 
(FC) 

Recommended 
Lighting (FC) 

Sufficient 
Lighting 

Office 25 34.9 30-50 Yes 
Conference 26 44.1 30-50 Yes 
Office 24 32.4 30-50 Yes 
Office 23 31.2 30-50 Yes 
Classroom 21 52.0 30-50 Yes 
Classroom 20 42.6 30-50 Yes 
Corridor 22 11.4 5 Yes 
Women’s Latrine 12.2 5 Yes 
Janitor’s Office 18 63.5 30-50 Yes 
Janitor’s Office 18A 43.6 30-50 Yes 
Office 27 34.5 30-50 Yes 
Office 28 48.9 30-50 Yes 
Office 29 31.4 30-50 Yes 
Drill Hall 38.6 10 Yes 
Supply Bulk 15.6 10 Yes 
Gym 16 59.1 30 Yes 
Kitchen Prep 66.2 50 Yes 
Storage 13 Bulk 27.8 10 Yes 
Locker Room 9 32.7 7 Yes 
Men’s Latrine 10.5 7 Yes 
Storage 6 Bulk 32.6 10 Yes 
Corridor 1 41.7 5 Yes 
Gym 2 35.8 30 Yes 
Boiler Room 37.4 30 Yes 
Table Notes: 

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

 
Source: ANSI/IESNA RP-7-01 Lighting Industrial Facilities and RP-1-04 Office 
Lighting. 
 
The lighting level met the minimum recommended guidelines in all areas measured. 
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Section 5.0 Indoor Air Quality 
 
Survey measurements were made for comfort parameters and ventilation (temperature, 
relative humidity, carbon dioxide, and carbon monoxide).  The air quality measurements 
were collected using direct reading instrumentation for comfort parameters using a 
QTRAK IAQ Meter, Model 7565 (Serial #02041015).  The IAQ Meter was last 
calibrated in August 2012. 
 
The American Society of Heating, Refrigerating, and Air Conditioning Engineers, Inc. 
(ASHRAE) have developed indoor air quality guidelines for mechanically ventilated 
office buildings and commercial settings (ASHRAE standard 62.1-2010).  ASHRAE 
specifies temperature ranges for human comfort (ASHRAE 55-2010).  The US Army 
Technical Guide 277 Army Facilities Management Information Document on Mold 
Remediation, recommends maintaining a relative humidity range between 30 to 60%. 
 
The following table summarizes the measurements collected.     
 

IAQ Assessment Summary 

Location Temperature  
(°F) 

Relative 
Humidity 

(%) 

Carbon 
Dioxide  
(ppm) 

Carbon 
Monoxide  

(ppm) 
Outdoors 64.9 18.6 371 0.0 
Office 25 73.0 24.7 585 0.0 
Criteria 68-79 30-60 <1,071 <9 
Table Notes: 

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

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

 Temperature measurements met the recommended 68-79°F in occupied areas.  
 
 Relative humidity levels did not meet the recommended guidelines in Office 25. 

Low relative humidity can cause the drying of the mucous tissues and an 
increased susceptibility to respiratory infection. Relative humidity should be 
maintained at 30-60%. 

 
 Carbon dioxide levels were measured to evaluate building ventilation or the 

introduction of outdoor air into the building. The recommended ceiling is 
obtained by adding 700 ppm to the measured outdoor carbon dioxide level (700 
ppm + 371 ppm for this survey). Carbon dioxide levels did not exceed the 
recommended ceiling of 1,071 ppm. This is an indication that outdoor air 
ventilation is adequate. 

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

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

 
 A visual inspection was conducted throughout accessible portions of the facility 

to assess sources or pathways of factors potentially deleterious to IAQ. No 
deleterious factors were noted. 
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Section 6.0 Suspect Asbestos Containing Building Materials 
 
Suspect asbestos containing material (ACM) was noted at the time of this survey: 
 

o Drill Hall Window Glazing. This material was intact and in good 
condition, therefore not sampled.  

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

Equipment Serial # Calibration Date Value 
TSI QTrak IAQ Meter 02041015 8/2012 NA 
Cal Light 400 Light Meter 98082EL 4/2013 NA 
TSI 4199 Calibrator 41460827002 8/2012 NA 
SKC Air Sampling Pump 647631 5/15/13 3.04 LPM 
SKC Air Sampling Pump 647971 5/15/13 3.00 LPM 
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Section 8.0 Limitations 
 
This report summarizes our evaluation of the conditions observed at the above referenced 
location.  Our findings are based upon our observations and sampling results obtained at 
the facility at the time of our visit.  The report, results, and subsequent recommendations 
reported herein are also limited to the information available at the time it was prepared 
and investigated.  Conditions may have been in effect prior to the sampling events that 
have changed over time and which cannot be predicted within the scope of this limited 
investigation.  Any conditions discovered which deviate from the data contained in this 
report should be presented to us for our evaluation. 
 
This report is intended for the exclusive use of the client.  This report and the findings 
herein shall not, in whole or in part, be relied upon by any other parties, disseminated or 
conveyed to any other party without prior written consent of the National Guard Bureau, 
and Compliance Management International, Inc.  The findings are relative to the dates of 
our site visits and should not be relied upon for substantially later dates. 
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Appendix A. Laboratory Analysis Report 
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Appendix B. Photographs 
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Berlin Armory 

 

 
Boiler Room 
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Drill Hall 

 

 
Drill Hall Window Glazing 
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Appendix C. Floor Plan 
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2. American Conference of Governmental Industrial Hygienists (ACGIH) – 

Threshold Limit Values and Biological Exposure Indices, 2011 Edition. 
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7. National Emission Standard Hazardous Air Pollutants (NESHAP) – The standards 

for asbestos are contained in 40 CFR 61.140 through 61.157. 
 

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

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

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

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

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

Document on Mold Remediation, February 2002. 
 

12. NG PAM 420-15 Guidelines and Procedures for Rehabilitation and Conversion of 
Indoor Firing Ranges, 3 Nov 06. 
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Engineers (ASHRAE), Thermal Environmental Conditions for Human 
Occupancy, 55-2010. 
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Section 1.0 Executive Summary 
 
An industrial hygiene survey was conducted on May 16, 2013, at the Franklin Readiness 
Center located at 300 South Main Street, Franklin, NH 03235.  The survey was 
performed by Mr. . 
 

1. Lead surface and air samples were collected.  Surface levels of lead exceeded 200 
micrograms per square foot (ug/ft2) in one location.  See Section 3.0 for detailed 
sampling results.     

 
2. Lighting levels met the American National Standards Institute/Illuminating 

Engineering Society of North America (ANSI/IESNA) recommended guideline in 
every location measured. See Section 4.0 for detailed findings.   

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

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

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

 
b. The relative humidity level met the US Army Center for Health Promotion 

and Preventive Medicine (USACHPPM) TG 277 recommended guideline 
of 30-60% in each area sampled. 

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

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

 
d. Carbon dioxide (CO2) levels met the ASHRAE 62.1-2010 recommended 

guidelines for mechanically ventilated office buildings and commercial 
settings. 

 
See Section 5.0 for detailed sampling results. 
 

4. Housekeeping was good. See Section 5.0 for detailed findings. 
 
5. The Drill Hall garage door was open while construction was in progress, allowing 

equipment exhaust fumes and dust to enter the building. 
 
 See Section 5.0 for detailed sampling results. 
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Section 2.0 Operation Description & Observations 
 
The Franklin Readiness Center is mainly an administrative facility with offices, 
classrooms, and a converted firing range area (currently the Honor Guard Office).  There 
were approximately 3 full-time employees stationed at this facility at the time of this 
survey.     
 
The building is reported to have been built in the late 1950s. It is a one story structure. 
The exterior is brick. The interior walls are concrete block with drywall in some of the 
offices.  The floors are concrete, and 12”x12” floor tiles.   
 
The heating system consists of a gas-fired, forced hot water unit. There is one mini-split 
A/C unit, and several window A/C units that service the administrative areas.  
 
There is no child-care facility in the building.           
 
Housekeeping practices are good.    
 
No ergonomic concerns were reported. Office areas have computer work stations. Work 
stations appeared to be properly designed. Personnel had supportive chairs. 
 
This facility has a converted firing range that is now used as the Honor Guard Office.  
 
At the time of this survey, the large Drill Hall garage door was open while construction 
was in progress. This allowed machine exhaust fumes and dust to enter the building. 
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Section 3.0 Lead Testing 
 
Various surfaces within the facility were screened for lead using surface/wipe samples.  
Surface/wipe samples were collected in accordance with the American Society for 
Testing and Materials (ASTM) E 1792 protocols.   Air samples were collected using 0.8 
um mixed cellulose ester (MCE) filter cassettes attached to low volume air sampling 
pumps.  Blank samples were submitted to the laboratory for quality control purposes.  
Samples were sent to AMA Analytical Services, Inc., in Lanham, Maryland, for lead 
analysis using Environmental Protection Agency (EPA) Method 600/R-93/200 (M)-7420.  
A copy of the laboratory analysis report can be found in Appendix A. 
 

Lead Testing Results Summary 
 

Sample # Location Air 
ug/m3 

Surface  
ug/ft2 

1 Orderly Room <7.4 * 
2 Drill Hall <7.4 * 
3 Blank <3 * 
4 Drill Hall Floor Center * <110 
5 Drill Hall Vending Top * <110 
6 Drill Hall Coffee Machine Top * <110 
7 Honor Guard (Converted Firing Range) Floor * <110 
8 Honor Guard (CFR) Floor Outside Entrance * <110 
9 Honor Guard (CFR) Desk Top * <110 
10 Kitchen Stove Top * <110 
11 Kitchen Window Sill * <110 
12 Classroom 5 Bookshelf Top * <110 
13 Training Room 20 Heater Top * 920 
14 Recruiting Office Bookshelf Top * <110 
15 Orderly Office Desk Top * <110 
16 Blank * <12 
- Criteria 50 200 

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

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

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

 Surface levels of lead were above the recommended guideline of 200 ug/ft2 in the 
following location: 

 
o Training Room – Heater Top 
 

Cleaning procedures should be improved so that no lead is detected on surfaces.  
 
 Air samples for lead were below the Occupational Safety and Health 

Administration (OSHA) Permissible Exposure Limit of 50 micrograms per cubic 
meter (ug/m3).     
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Section 4.0 Lighting 
 
A lighting assessment was conducted throughout the facility.  Measurements were 
collected using a Cooke Cal-Light 400L Precision Light Meter (Serial No. 98082EL).  
The light meter was last calibrated in April 2013.  Measurements collected were 
compared to ANSI/IESNA RP-7-01 Lighting Industrial Facilities and RP-1-04 Office 
Lighting. 
 

Light Survey Assessment Summary 
 

Location Foot Candles 
(FC) 

Recommended 
Lighting (FC) 

Sufficient 
Lighting 

Locker Room 13 41.8 7 Yes 
Unit Storage 42.3 10 Yes 
Drill Hall 30.7 10 Yes 
Honor Guard Office Rear 35.1 30-50 Yes 
Men’s Latrine 9.4 5 Yes 
Classroom 4 49.0 30-50 Yes 
Exercise Room 76.7 30 Yes 
Kitchen (Prep) 51.9 50 Yes 
Corridor 6 89.2 5 Yes 
Boiler Room 37.7 30 Yes 
Latrine 39.7 5 Yes 
Corridor 15 31.9 5 Yes 
Recruiting Office 63.2 30-50 Yes 
Commander’s Office  59.4 30-50 Yes 
Honor Guard Office Front 84.7 30-50 Yes 
Officer’s Latrine 16.5 5 Yes 
Lobby 32.9 10 Yes 
Orderly Office 52.7 30-50 Yes 
Table Notes: 

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

 
Source: ANSI/IESNA RP-7-01 Lighting Industrial Facilities and RP-1-04 Office 
Lighting. 
 
The lighting level met the minimum recommended guidelines in all areas measured. 
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Section 5.0 Indoor Air Quality 
 
Survey measurements were made for comfort parameters and ventilation (temperature, 
relative humidity, carbon dioxide, and carbon monoxide).  The air quality measurements 
were collected using direct reading instrumentation for comfort parameters using a 
QTRAK IAQ Meter, Model 7565 (Serial #02041015).  The IAQ Meter was last 
calibrated in August 2012. 
 
The American Society of Heating, Refrigerating, and Air Conditioning Engineers, Inc. 
(ASHRAE) have developed indoor air quality guidelines for mechanically ventilated 
office buildings and commercial settings (ASHRAE standard 62.1-2010).  ASHRAE 
specifies temperature ranges for human comfort (ASHRAE 55-2010).  The US Army 
Technical Guide 277 Army Facilities Management Information Document on Mold 
Remediation, recommends maintaining a relative humidity range between 30 to 60%. 
 
The following table summarizes the measurements collected.     
 

IAQ Assessment Summary 

Location Temperature  
(°F) 

Relative 
Humidity 

(%) 

Carbon 
Dioxide  
(ppm) 

Carbon 
Monoxide  

(ppm) 
Outdoors 67.1 44.6 416 0.3 
Honor Guard Office 72.3 42.3 481 1.0 
Criteria 68-79 30-60 <1,116 <9 
Table Notes: 

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

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

 Temperature measurements met the recommended 68-79°F in occupied areas.  
 
 Relative humidity levels met the recommended guidelines in all areas measured.  

 
 Carbon dioxide levels were measured to evaluate building ventilation or the 

introduction or outdoor air into the building. The recommended ceiling is 
obtained by adding 700 ppm to the measured outdoor carbon dioxide level (700 
ppm + 416 ppm for this survey). Carbon dioxide levels did not exceed the 
recommended ceiling of 1,116 ppm. This is an indication that outdoor air 
ventilation is adequate. 

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

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

 
 A visual inspection was conducted throughout accessible portions of the facility 

to assess sources or pathways of factors potentially deleterious to IAQ. It was 
noted that the Drill Hall garage door was open while construction was in progress 
just outside the building. This allowed exhaust fumes and dust to enter the 
building. Perimeter doors should remain closed during construction. 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

BEST AVAILABLE COPY

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

Page 90 of 511

Posted to NGB FOIA Reading Room 
May, 2018



Section 6.0 Suspect Asbestos Containing Building Materials 
 
No suspect asbestos containing material (ACM) was noted at the time of this survey: 
 
Inaccessible areas such as behind walls or crawlspaces were not inspected.  ACM could 
potentially be present in these areas.   
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Section 7.0 Equipment 
 
The following equipment was utilized during this survey.  All sampling equipment was 
properly calibrated prior to use and verified for accuracy as applicable.  See daily reports 
and calibrations logs for detailed information. 
 

Equipment Serial # Calibration Date Value 
TSI QTrak IAQ Meter 02041015 8/2012 NA 
Cal Light 400 Light Meter 98082EL 4/2013 NA 
TSI 4199 Calibrator 41460827002 8/2012 NA 
SKC Air Sampling Pump 647631 5/16/13 3.02 LPM 
SKC Air Sampling Pump 647971 5/16/13 2.99 LPM 
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Section 8.0 Limitations 
 
This report summarizes our evaluation of the conditions observed at the above referenced 
location.  Our findings are based upon our observations and sampling results obtained at 
the facility at the time of our visit.  The report, results, and subsequent recommendations 
reported herein are also limited to the information available at the time it was prepared 
and investigated.  Conditions may have been in effect prior to the sampling events that 
have changed over time and which cannot be predicted within the scope of this limited 
investigation.  Any conditions discovered which deviate from the data contained in this 
report should be presented to us for our evaluation. 
 
This report is intended for the exclusive use of the client.  This report and the findings 
herein shall not, in whole or in part, be relied upon by any other parties, disseminated or 
conveyed to any other party without prior written consent of the National Guard Bureau, 
and Compliance Management International, Inc.  The findings are relative to the dates of 
our site visits and should not be relied upon for substantially later dates. 
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Appendix A. Laboratory Analysis Report 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

BEST AVAILABLE COPY

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

Page 94 of 511

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 B. Photographs 
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Franklin Armory 

 

 
Drill Hall 
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Converted Firing Range- Now Honor Guard Office 
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Appendix C. Floor Plan 
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Appendix D. References 
 

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

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

Threshold Limit Values and Biological Exposure Indices, 2011 Edition. 
 

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

 
4. American National Standards Institute/Illuminating Engineering Society of North 

America (ANSI)/American Society of Heating, Refrigerating and Air-
Conditioning Engineers (ASHRAE), Ventilation for Acceptable Indoor Air 
Quality, 62.1-2010. 

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

America/ANSI. 
 

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

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

for asbestos are contained in 40 CFR 61.140 through 61.157. 
 

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

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

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

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

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

Document on Mold Remediation, February 2002. 
 

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

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

Engineers (ASHRAE), Thermal Environmental Conditions for Human 
Occupancy, 55-2010. 
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Executive  Summary 

On April 27, 2010, AECOM Environment conducted an Industrial Hygiene (IH) survey of the Manchester 
Readiness Center facility located at the state armory at 1059 Canal Street in Manchester, New Hampshire.  
SSG  was the point of contact for the facility, but was not present on the day of the survey.   

 of the State Occupational Health Office and a building custodian accompanied AECOM during the 
survey to provide access and information concerning the Manchester Readiness Center operations. 

The industrial hygiene survey was generally conducted in accordance with the scope of work as described in 
the “Statement of Work – Industrial Hygiene Services for National Guard Bureau Industrial Hygiene Region 
North – Baseline Surveys for Readiness Centers and Administrative Buildings”, dated March 2009.   

The Manchester Readiness Center is currently staffed by twenty to thirty personnel.  The facility is located in 
the State Armory and consists of a three story building housing administrative offices, a Drill/Assembly Hall, 
and Field Maintenance Shop 4 is located in the basement of the building. 

Personnel at the facility were undertaking normal daily activities at the time of the survey, which are generally 
administrative in nature. 

The activities undertaken during the Industrial Hygiene survey included facility descriptions, lead wipe 
sampling, evaluation of housekeeping, illumination studies, ventilation system evaluation, and a review of the 
physical building condition. 

The Manchester Readiness Center is housed in a three story masonry building, consisting of approximately 
50% administrative space and 25% drill hall, and 25% maintenance shop. 

Lighting levels measured throughout approximately 75% of the accessible spaces in the facility were adequate 
as per ANSI/IESNA RP-1-2004, Office Lighting, ANSI/IESNA RP-7-2001, Industrial Lighting, and the IESNA 
Lighting Handbook, 9th Edition, 11 April 2005

AECOM did not observe any issues associated with housekeeping, building condition, asbestos, lead or mold 
during this evaluation.  However, surface lead concentrations exceeded the ARNG guideline level at three 
locations.  Airborne lead was not detected in any of the ambient air samples collected. 

.  In approximately 25% of the accessible spaces lighting levels 
were inadequate. 

The HVAC system in the building consists of a boiler room that feeds radiant heaters throughout the building. 
There is no active HVAC system that provides fresh air from the building exterior.  An evaluation of local 
exhaust ventilation systems in the garage indicated systems used to control engine emissions and welding 
fumes generally did not meet established guidelines.
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1.0   Facility Des cription and Opera tions  

The Manchester Readiness Center is an administrative facility within a masonry structure constructed in 1942.  
The building consists of three main sections.  The north section of the building is three stories and contains 
office and administrative areas, and is finished with painted and ceramic tiled concrete walls, acoustical 
ceilings, and floor tile.  The drill hall comprises the south portion of the building, and FMS-4 is located in the 
basement section of the drill hall.  The drill hall area is finished with painted cinder block walls, an exposed 
wood roof deck, and concrete floors.  The FMS Shop area consists of concrete floors, walls, and ceiling. 

The primary activity at the Manchester Readiness Center is routine administrative duties and occasional use 
by units for support and training of soldiers.  The Manchester Readiness Center is currently staffed by 20-30 
personnel.  Vehicle maintenance activities are undertaken at FMS-4 in the basement of the facility (see 
Section 6.0).  
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2.0   Sampling in  Readines s  Centers  

2.1.1 Wipe Sampling 

Wipe sampling for lead was conducted in the drill hall and in administrative areas following the OSHA wipe 
sampling method and using Ghost wipes.  Samples were collected in areas that are not frequently cleaned 
and showed signs of dust whenever possible. 

Site personnel indicated that the locker room located at the south end of the basement is a converted indoor 
firing range.  There is no active ventilation system associated with the space.  There is no remaining bullet 
trap.  The space appears to have been completely renovated at some time prior to this assessment.  The 
following table presents the results of the lead wipe sampling conducted at the facility. 

Table 2-1:  Lead Wipe Sample Results 

Sample Number Sample Location Lead Concentration 
MRC-03 Drill Hall Cabinet  <110 ug/ft2 
MRC-04 Drill Hall Floor <110 ug/ft2 
MRC-05 Drill Hall on Cabinet 340 ug/ft2 
MRC-06 Light Fixture in Converted Indoor Firing Range 160 ug/ft2 
MRC-07 On Stored materials in Converted Indoor Firing Range <110 ug/ft2 
MRC-08 On Floor in Converted Indoor Firing Range 200 ug/ft2 
MRC-09 Outside Converted Indoor Firing Range 220 ug/ft2 
MRC-10 1st <110 ug/ft Floor Room under Stairs 2 
MRC-11 1st <110 ug/ft Floor Corridor 2 
MRC-12 Kitchen <110 ug/ft2 
MRC-13 1st <110 ug/ft Floor Foyer 2 
MRC-14 2nd <110 ug/ft Floor Copy Room Sill 2 
MRC-15 2nd <110 ug/ft Floor Corridor 2 
MRC-16 3rd <110 ug/ft Floor Room 319 2 
MRC-17 3rd <110 ug/ft Floor Corridor 2 
 

Three of the wipe samples collected identified quantifiable lead at or above the ARNG action level of 200ug/ft2

2.1.2 Air Sampling 

.  
Laboratory analytical reports are presented in Appendix C.  

Air sampling for lead was conducted in two normally occupied areas of the facility. 

Table 2-2:  Lead Air Sample Results 

Sample Number Sample Location Lead Concentration 
MRC-01 At FMS Entrance (High Foot Traffic Area) <17 ug/m3 
MRC-02 Drill Hall <17 ug/m3 
None of the air samples collected indicated the presence of airborne lead above detectable limits.  For 
reference, the OSHA Action Level for lead is 30 ug/m3 and the Permissible Exposure Limit (PEL) is 50 ug/m3

 

.  
Laboratory analytical results are presented in Appendix C. 
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3.0   Phys ica l Condition of Fac ility and Pers onnel Concerns  

3.1.1 Lead Bas ed Paint 

Interior surfaces of walls are coated with paint or ceramic glazed tile. The paint on the walls appeared to be in 
good condition.  Concrete flooring was generally tiled or unpainted.  AECOM did not observe damaged or 
peeling paint during this evaluation. 

3.1.2 Sus pect As bes tos  Containing Materials  

AECOM did not observe damaged, friable suspect asbestos containing materials (ACM) in readily accessible 
areas of the Manchester Readiness Center during this survey.  Thermal system piping is typically covered in 
ACM or fiberglass insulation with associated fittings in generally good condition. 

Other typical miscellaneous building materials observed but not sampled include floor tiles and associated 
mastic, cove base and associated mastic, ceiling tiles, and window glazing compound and caulks. 

3.1.3 Water Damage/Mold 

AECOM did not observe evidence of water intrusion or suspect mold growth in readily accessible areas of the 
building during the survey. 

3.1.4 Hous ekeeping  

The Manchester Readiness Center was observed to be generally clean and orderly during this assessment.  
AECOM did not observe dust accumulation on most readily accessible horizontal surfaces within areas 
commonly used in the facility. 

3.1.5 Indoor Air Quality/ Ergonomics  

The Administration Section contains general office space.  The Administration Section is generally utilized by 
all of the Manchester Readiness Center staff members.  No Indoor Air Quality concerns were noted by the 
Manchester Readiness Center personnel. 

Instantaneous real-time reading for carbon monoxide, carbon dioxide, temperature, and relative humidity are 
presented in the following table. The readings appeared to be within generally accepted guidelines. 
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Table 3-1:  Indoor Air Quality Monitoring Results 

Location  Carbon 
Monoxide (ppm) 

Carbon Dioxide 
(ppm) Temp (o Relative 

Humidity (%) F) 

Exterior - Baseline 0.3 475 50.5 79.5 
1st 0.1  Floor corner office 462 71.3 36.3 
2nd 0.4  Floor Locker Room 486 70.4 35.7 
313 0.1 601 71.0 39.2 
Table 1-3 Guidelines:  
Carbon Monoxide: Office/Warehouse Space – 9 ppm based on EPA National Ambient Air Quality Standard.  
OSHA Permissible Exposure Limit (PEL) = 50 ppm. ACGIH Threshold Limit value (TLV) = 25, ppm. 
Carbon Dioxide: Office Space -Approximately 700 ppm above background (Derived from ASHRAE Standard 62.1-
2007). Not Applicable to warehouse and vehicle maintenance bays.  
Relative Humidity: Mechanically air-conditioned space – Maximum 65% (Derived from ASHRAE Standard 62.1-2007 – 
5.10.1).  
Temperature: Winter (clothing insulation = 1.0 clo) Relative humidity 30-60% - Temp - 68 – 75°F 
Summer Temp - 73 – 79°F.  (Derived from ASHRAE Standard 55-2004) 
 

Manchester Readiness Center personnel did not report any ergonomics issues or concerns.  Office furniture 
and accessories designed to promote ergonomically correct behaviors were observed. 
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4.0   Ventila tion and HVAC Sys tem 

4.1.1 Ventila tion Sys tems  and Potential for Contamination of Clean Air Sources  

Potential for contamination of clean air sources was observed in the facility.  The presence of the maintenance 
shop in the basement of the drill hall could potentially contaminate clean air sources in the remaining portions 
of the building.  There is no mechanical air movement in the building outside of the maintenance shop.  As 
long as the local exhaust ventilation system in the maintenance shop is used properly and maintained in 
proper working order, the potential for contamination should be kept to a minimum.  The ducts for the LEV 
exhaust system in the garage area is above the roof of the drill hall.  The most like point of entry for exhaust 
fumes would be windows that are well below the termination point of the exhaust ducts.  AECOM evaluated 
the maintenance shop ventilation systems, and this information is included in Section 6 of this report. 

The Manchester Readiness Center is heated by a radiant heating system fed by boilers located in a boiler 
room on the first floor of the administrative section of the building.  Supply and return air is not provided by 
mechanical means.  Outdoor air is provided in the building through open windows and doors. 

4.1.2 HVAC Maintenance  

There was no maintenance schedule associated with an active ventilation system, as the building does not 
have a system that provides fresh air by mechanical means. 
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5.0   Lighting  

Lighting levels in all areas were measured utilizing a Cal-Light 400 light meter that displays lighting levels in 
foot-candles.  Lighting levels associated with FMS-4 are evaluated in Section 6.  Lighting levels were variable 
throughout the facility.  Lighting levels in some areas are within acceptable levels, and in other areas they are 
inadequate.  Lighting levels are indicated on the facility layout provided in Appendix A.  When asked about 
concerns within the facility, most personnel indicated they felt lighting was generally inadequate.  

Table 5-1:  Light Survey – Readiness Center 

Location Results – (Foot 
candles) 

Met Standard 
(Y/N) Standard* 

Locker Room (Old firing range) 70.1 Y 7 
Basement South 29.6 Y 5 
Basement North 22.4 Y 5 
Phone Room 7.3 N 30 
Transformer Room 21.4 N 30 
116 Corridor 20.3 Y 5 
1st 54.6  Floor Corridor Y 5 
Kitchen 71.0 Y 50 
Cafeteria 37.6 Y 10 
Weight Room 21.2 N 30 
Maint. Supply 10.5 N 30 
1st 23.1  Floor Corridor Y 5 
Janitor 20.2 N 30 
PAD Storage 34.4 Y 30 
Locker area 10.3-27.0 Y 7 
Rest Room 39.7 Y 5 
PAD Office 65.4 Y 50 
125 Office 51.2 Y 50 
Maintenance 60.2 Y 50 
Storage 21.2 Y 10 
107 lockers 20.9 Y 7 
CDR Office 33.8 N 50 
108 office 33 N 50 
Band Storage 22.0 N 30 
Band Room 41.2 Y 30 
Band Lounge 44.5 Y 10 
Sound Room (Storage) 20.1 N 30 
Office 20.5 Y 50 
PAD Office 84.2 Y 50 
Boiler Room Corridor 64.4 Y 5 
Boiler Room 45.8 Y 30 
Coal Storage 13.6 Y 10 
Drill Hall 51.4 Y 10 
NCO Club 51.7 Y 10 
2nd 15.8-43.5  Floor Corridor Y 5 
222 Locker 16.7 Y 7 
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Location Results – (Foot 
candles) 

Met Standard 
(Y/N) Standard* 

223 Locker 16.4 Y 7 
223 Storage 40.6 Y 30 
225 Office 17.1 N 50 
Food Service Office 17.2 N 50 
225 Office 50.1 Y 50 
Office 6.0 N 50 
Rest Room 28.1 Y 5 
226A Office 55.9 Y 50 
226B Office 67.2 Y 50 
229A Foyer 20.6 Y 10 
229B Office 84.0 Y 50 
230 Office 68.4 Y 50 
201C Orderly Room 25.2 N 50 
Copy Room 8.2 N 10 
205 Men’s’ room 25.3 Y 5 
219 Women’s Toilet/Shower 10.8-35.7 Y 5 
Men’s Toilet/Shower 15.2-28.5 Y 5 
207 Classroom 55.1 Y 30 
Storage 62.0 Y 30 
Locker Room 52.1 Y 7 
Janitor 212 10.5 N 30 
3rd 42.9  Floor Latrine Y 5 
301 Office 50.1 Y 50 
302 Office 52.5 Y 50 
303 Janitor 62.1 Y 30 
304 Office 24.3 N 50 
305 Office 63.2 Y 50 
Shower/Dressing Room 18.6-54.8 Y 5 
307 Office 103.1 Y 50 
308 Office 26.9 N 50 
309 Office 21.2 N 50 
310 Office 50.6 Y 50 
311 Office 50.4 Y 50 
312 Classroom 30.2 Y 30 
313 Office 54.6 Y 50 
314 Office 44.9 N 50 
315 Office 59.2 Y 50 
316 Office 37.2 N 50 
317 Office 51.6 Y 50 
318/319 Conference/Classroom 50.3 Y 30 
Coffee Room 35.2 Y 10 
3rd 20.8-52.0  Floor Corridor Y 5 
Office Lighting (ANSI/IESNA RP-1-04) and Industrial Lighting Facilities (ANSI RP-7-01) 
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6.0   Evaluation of Attached Garage  

There is a garage (FMS-4) located in the basement of the Manchester armory.  FMS-4 is a vehicle 
maintenance facility located in the basement area of the drill hall.  The primary function of FMS-4 is routine 
maintenance and repair of vehicles used by the Army National Guard during drill weekends. 

Hazards associated with the maintenance shop are typical of any vehicle maintenance facility, including 
physical and chemical hazards.  Engineering controls present within the maintenance shop include local 
exhaust ventilation systems for controlling vehicle emissions, welding emissions, and battery room ventilation 
exhaust.  Administrative controls include safety and industrial hygiene programs and standard operating 
procedures. 

Personal Protective Equipment includes, but is not limited to respirators, hearing and eye protection, gloves, 
and safety shoes.  Readiness Center personnel do not normally perform tasks within the maintenance shop. 

6.1 Garage Ventila tion Local Exhaus t Ventila tion Sys tems  
FMS-04 is equipped with local exhaust ventilation systems that capture and control engine emissions.  The 
local exhaust ventilation system for emissions in the Vehicle Maintenance Section consists of exhaust fans 
located on the west wall of the building that vent emissions to the roof level above the drill hall.  The exhaust 
fans connect via rigid ductwork to flexible duct branches distributed throughout the service bays.  The flexible 
duct branches (approximately four to eight inches in diameter) are connected to tapered circular plain-opening 
capture hoods that can be placed over engine exhaust pipes.  The capture hoods are supported by a ceiling-
mounted pulley system that provides for operator flexibility in maneuvering and placement. 

A direct visual observation of the apparent effectiveness of the local ventilation systems was not 
accomplished. According to FMS-04 personnel, the local ventilation system for capturing and removing engine 
emissions is generally effective.  AECOM activated the system and measured the face velocities of each 
accessible duct with a VelociCalc Plus air velocity meter. 

In addition, LEV systems are used to control welding fumes at two welding stations and battery charging 
emissions in the battery storage room.  The welding station between bay 1 and bay 2  has an overhead 
canopy hood that extends beyond the edges of the welding bench top, and the second welding station 
(welding/grinding) has a circular, vertical duct drop that terminates a few feet above the surface of the bench 
top.  The battery charging room is exhausted by a general room exhaust system. 

The following table presents measured flow rates and typical required exhaust flow rates for vehicles routinely 
serviced by field maintenance shops, and for the welding stations: 

Table 6-1:  Local Ventilation System Measured Air Flow Rates 

Local Ventilation System Measured Air Flow Rates 
Location Air Flow – cubic feet per minute (cfm) Reference Value* 
Exhaust #1 1004 cfm 1370 cfm 
Exhaust #2 183 cfm 1370 cfm 
Exhaust #3 971 cfm 1370 cfm 
Exhaust #4 398 cfm 1370 cfm 
Exhaust #5 268 cfm 1370 cfm 
Exhaust #6 271 cfm 1370 cfm 
Exhaust #7 170 cfm 1370 cfm 
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Local Ventilation System Measured Air Flow Rates 
Exhaust #8 151 cfm 1370 cfm 

Welding Station Exhaust 
– Between Bays 1 and 2 

1977 fpm at hood 
40 fpm at benchtop NA 

Welding Station Exhaust 
– Adjacent to tool room 590 cfm 

250 cfm up to 6” 
560 cfm 6-9” 

1000 cfm 9-12” 
 

The Reference Value (1370 cubic feet per minute, or cfm) for the vehicle emission exhaust system was 
determined using theoretical values in the ACGIH calculation (below), based on an engine displacement of 
6.2L, exhaust temperature of 267o

• Reference calculation – Q

F, and 3,800 engine rpm.  These values were based on using the highest 
flow rate required for tactical vehicles routinely serviced by ARNG maintenance facilities. 

e=(1.2)(DengxN)[(460F+Teng

Where Q

)/530F] 

e=Exhaust Flow; Teng=Engine Tailpipe Temperature (oF); Deng=Engine displacement (ft3

The type of exhaust system in place for the welding station between bays 1 and 2 is not ideal since the canopy 
hood design will pull the welding fume plume through the worker’s breathing zone.  Exhaust systems used to 
control welding fume exposure should be designed to pull fumes away from the worker’s breathing zone.  
Examples include slot hoods (with slots located along the back of the bench top, or movable capture hoods 
that can be placed behind and above the work piece.  If the level of the work piece was raised (closer to the 
hood) so that fumes did not pass through the worker breathing zone, a canopy hood design may be effective.  
A reference value is not listed for the canopy hood in the table above since the system design (in its current 
configuration) is not appropriate for welding fume control.  However, if the working height could be raised to a 
level where fumes would not pass through the worker breathing zone, a capture velocity of 100-170 feet per 
minute (at the work piece) would be an appropriate standard.   

); 
and N=Engine rpm; 1.2 represents a 20% safety factor. 

The reference value used for the welding station adjacent to the tool room is based on Figure VS-90-02 from 
the ACGIH Industrial Ventilation Manual.  The measured value would be acceptable for welding activities that 
are conducted within 9 inches of the moveable duct opening.   

It was reported that the battery room is used for limited charging of batteries as well as storage of batteries and 
POL.  The battery room is equipped with a local ventilation system.  AECOM activated and measured the 
effectiveness of the system.   

Table 6-2:  Local Ventilation System Measured Air Flow Rates – Battery Room 

Battery Room Ventilation System Measured Air Flow Rates 
Location Air Flow – cubic feet per minute (cfm) Reference Value* 

Battery Room 1915 cfm 1350 cfm 
Reference value determined using a required exhaust rate of 1.5 cfm per square foot of floor space as 
required by 

There is an emergency eyewash/shower located in the battery room.  Documentation of weekly testing was 
not present. 

UFC 3-410-01FA, Heating, Ventilating, and Air Conditioning, 15 May 2003 and 29 CFR 1910.106. 

6.2 Garage Lighting Evaluation  
Lighting levels at various task locations and general area lighting were measured utilizing a Cal-Light 400 light 
meter that displays lighting levels in foot-candles.  Lighting levels were inadequate in most areas. 

BEST AVAILABLE COPY

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

Page 182 of 511

Posted to NGB FOIA Reading Room 
May, 2018



Table 6-3:  Light Survey – FMS 4 

Location Results – (Foot 
candles) 

Met Standard 
(Y/N) Standard* 

Lockers 40.8 Y 7 
Office 51.3 Y 50 
Storage inaccessible N 30 
Bay 1 42.1 N 75 
Bay 2 29.7 N 75 
Bay 3 37.4 N 75 
Tool Room 56.8 Y 30 
Parts Room 52.5 Y 30 
Break Room 26.9 Y 10 
Battery Room 3.2 N 30 
Office Lighting (ANSI/IESNA RP-1-04) and Industrial Lighting Facilities (ANSI RP-7-01) 
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7.0   Conclus ions  and Limita tions   

AECOM has conducted this survey in accordance with applicable OSHA methods and standard industrial 
hygiene practice.  The following conclusions were based on the observations and assessments of activities 
that occurred during the on-site evaluation: 

Housekeeping is performed regularly at the Manchester Readiness Center, and AECOM did not observe any 
damaged or peeling paint during the evaluation.  

AECOM did not observed damaged suspect friable asbestos containing materials during the evaluation. 

No evidence of water intrusion or suspected mold growth was observed during this evaluation. 

Lighting levels were below ANSI/IESNA guideline levels in approximately 25% of accessible spaces in the 
facility. 

The ventilation system associated with the maintenance shop does not meet minimum flow rate requirements. 

Lead wipes collected in the drill hall on a cabinet, on the floor in the converted indoor firing range, and on the 
floor outside the converted indoor firing range indicated the presence of quantifiable lead in dust at or above 
the ARNG action level of 200 ug/ft2

Air samples collected during this evaluation did not indicate the presence of airborne lead in areas sampled. 

. 

AECOM provided these services consistent with the level and skill ordinarily exercised by members of the 
profession currently providing similar services under similar circumstances at the time the services were 
provided. This statement is in lieu of other statements either expressed or implied. This report is intended for 
the sole use of National Guard Bureau – Army National Guard. The scope of services performed in execution 
of this evaluation may not be appropriate to satisfy the needs of other users, and use or re-use of this 
document, the findings, conclusions, or recommendations is at the risk of said user. 

As with all such surveys, the results of the sampling represent conditions found on the date of the survey and 
may not represent conditions found at other times. Additionally, this survey was limited with respect to the 
specific parameters indicated above and should not be construed to be a comprehensive evaluation or a 
definitive representation of conditions within the facility. The information presented in this report is intended to 
be used as a guide to evaluate the need for further investigation or the need for modifications to the processes 
or procedures surveyed.  

The Client recognizes and agrees that all testing and remediation methods have reliability limitations, no 
method nor number of sampling locations can guarantee that a condition will be discovered within the 
performance of the services as authorized by the Client.   Additionally, the passage of time may result in a 
change in the environmental characteristics at this site. This report does not warrant against future operations 
or conditions that could affect the recommendations made. The results, findings, conclusions, and 
recommendations expressed in this report are based only on conditions that were observed during AECOM’s 
inspection of the site. 
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Appendix A 
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Photograph 1 

 
Building Exterior - Front 

Photograph 2 

 
Building Exterior – Rear – Note LEV exhaust ducts venting at roof level 
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Photograph 3 

 
Main Stairs from Lobby 

Photograph 4 

 
Typical Ceiling Construction 
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Photograph 5 

 
Typical Radiant Heating System 

Photograph 6 

 
Drill Hall  
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Photograph 7 

 
Drill/Assembly Hall from Balcony 

Photograph 8 

 
Typical Floor Tile and wall construction 
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Photograph 9 

 
Typical ACM Pipe Insulation 

Photograph 10 

 
Boiler Room  
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Photograph 11 

 
Fiberglass Insulation in Boiler Room 

Photograph 12 

 
Locker Room (former indoor firing range) 
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Photograph 13 

 
Radiator in former firing range 

Photograph 14 

 
Locker Room (former indoor firing range) 
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Photograph 15 

 
Locker Room (former indoor firing range-converted storage rooms) 

Photograph 16 

 

 
Cafeteria 
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Photograph 17 

 
Welding Station between garage bays 1 and 2 

Photograph 18 

 
Welding/Grinding area at south end of garage 
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Photograph 19 

 
Typical Floor Tile 
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Section 1.0 Executive Summary 
 
An industrial hygiene survey was conducted on May 8, 2013, at the Manchester 
Readiness Center located at 1059 Canal Street, Manchester, NH 03101.  The survey was 
performed by Mr. . 
 

1. Lead surface and air samples were collected.  Surface levels of lead exceeded 200 
micrograms per square foot (ug/ft2) in four (4) locations.  See Section 3.0 for 
detailed sampling results.     

 
2. Lighting levels did not meet the American National Standards 

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

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

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

a. Temperature levels met the American Society of Heating, Refrigerating 
and Air-Conditioning Engineers, Inc. (ASHRAE) 55-2010 recommended 
guideline of 68-79 °F in all occupied areas sampled. 

 
b. The relative humidity levels met the US Army Center for Health 

Promotion and Preventive Medicine (USACHPPM) TG 277 
recommended guideline of 30-60% in all occupied areas sampled. 

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

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

 
d. Carbon dioxide (CO2) levels met the ASHRAE 62.1-2010 recommended 

guidelines for mechanically ventilated office buildings and commercial 
settings. 

 
See Section 5.0 for detailed sampling results. 
 

4. Housekeeping was good. See Section 5.0 for detailed findings. 
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Section 2.0 Operation Description & Observations 
 
The Manchester Readiness Center is an administrative and training facility with offices, 
classrooms, a food services area, and a converted firing range area (currently a bulk 
storage area).  There were approximately 40 full-time employees stationed at this facility 
at the time of this survey.     
 
The building is reported to have been built in the late 1930s. It is a three-story structure. 
The exterior is brick with a granite facade. The interior walls are concrete block with 
drywall and plaster in the offices.  The floors are concrete, carpet, terrazzo, and floor 
tiles.   
 
The heating system is a gas-fired, steam unit. There are window and split A/C units that 
service the administrative areas.  
 
There is no child-care facility in the building.          
 
Housekeeping practices are good.    
 
No ergonomic concerns were reported. Office areas have computer work stations. Work 
stations appeared to be properly designed. Personnel had supportive chairs. 
 
This facility has a converted firing range that is now used as a bulk storage area.  
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Section 3.0 Lead Testing 
 
Various surfaces within the facility were screened for lead using surface/wipe samples.  
Surface/wipe samples were collected in accordance with the American Society for 
Testing and Materials (ASTM) E 1792 protocols.   Air samples were collected using 0.8 
um mixed cellulose ester (MCE) filter cassettes attached to low volume air sampling 
pumps.  Blank samples were submitted to the laboratory for quality control purposes.  
Samples were sent to AMA Analytical Services, Inc., in Lanham, Maryland, for lead 
analysis using Environmental Protection Agency (EPA) Method 600/R-93/200 (M)-7420.  
A copy of the laboratory analysis report can be found in Appendix A. 
 

Lead Testing Results Summary 
 

Sample # Location Air 
ug/m3 

Surface  
ug/ft2 

1 Maintenance Office <5.4 * 
2 Dining Area <5.4 * 
3 Blank <3 * 
4 Dining Area Window Sill * <110 
5 Kitchen Mixer Top * <110 
6 Drill Hall Floor Center * 120 
7 Drill Cabinet Top * <110 
8 Drill Hall Fire Extinguisher Top * 15,000 
9 Converted Firing Range (CFR) Floor * 720 
10 CFR Contents * <110 
11 CFR Outside Entrance Floor * 810 
12 Band Room Window Sill * 290 
13 Family Assistance Center Desk Cabinet Top * <110 
14 Office 122 Cabinet Top * <110 
15 Recruiter’s Office Shelf Top * <110 
16 Office 206 * <110 
17 Office 230 * <110 
18 2nd Floor Corridor Water Machine Top * <110 
19 Office 226 * <110 
20 Office 313 * <110 
21 Office 315 * <110 
22 Conference Room 318 * <110 
24 Blank * <12 
- Criteria 50 200 

Table Notes: 
1. Bolded results exceed listed criteria 
2. ppm = parts per million 
3. ug/ft2 = micrograms per square foot 
4. ug/m3 = micrograms per cubic meter 
5. ug = micrograms 
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Sources: 
1. NG PAM 420-15 Guidelines and Procedures for Rehabilitation and Conversion of 

Indoor Firing Ranges 
2. OSHA 29CFR1910.1025 Lead Standard 

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

 Surface levels of lead were above the recommended guideline of 200 ug/ft2 in the 
following location: 

 
o Drill Hall – Fire Extinguisher Top 
o CFR – Floor 
o CFR – Outside Entrance Floor 
o Band Room – Window Sill 
 

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

 
 Air samples for lead were below the Occupational Safety and Health 

Administration (OSHA) Permissible Exposure Limit of 50 micrograms per cubic 
meter (ug/m3).     
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Section 4.0 Lighting 
 
A lighting assessment was conducted throughout the facility.  Measurements were 
collected using a Cooke Cal-Light 400L Precision Light Meter (Serial No. 98082EL).  
The light meter was last calibrated in April 2013.  Measurements collected were 
compared to ANSI/IESNA RP-7-01 Lighting Industrial Facilities and RP-1-04 Office 
Lighting. 
 

Light Survey Assessment Summary 
 

Location Foot Candles 
(FC) 

Recommended 
Lighting (FC) 

Sufficient 
Lighting 

Maintenance Office 35.1 30-50 Yes 
Machine Shop 38.4 30 Yes 
Lobby 23.5 10 Yes 
Dining Area 54.5 10 Yes 
Kitchen Food Prep 76.8 50 Yes 
Communications Server Room 50.9 30 Yes 
Exercise Room 42.3 30 Yes 
Office 122 31.5 30-50 Yes 
Office 124 22.1 30-50 No 
Office 125 65.7 30-50 Yes 
Office 103 39.7 30-50 Yes 
1st Floor Main Corridor 12.7 5 Yes 
Office 105 20.7 30-50 No 
Men’s Latrine 22.7 5 Yes 
Office 106 30.1 30-50 Yes 
Office 110 64.5 30-50 Yes 
Boiler Room 16.3 30 No 
Office 109 31.4 30-50 Yes 
Office 213 36.7 30-50 Yes 
Office 206 37.4 30-50 Yes 
2nd Floor Corridor 24.5 5 Yes 
Office 201 35.3 30-50 Yes 
Office 230 44.1 30-50 Yes 
Office 211 35.2 30-50 Yes 
Office 226 39.3 30-50 Yes 
Communications Room 225 77.7 30-50 Yes 
Office 224 13.0 30-50 No 
Office 222 14.3 30-50 No 
Classroom 219 41.6 30-50 Yes 
Drill Hall 48.6 30-50 Yes 
Conference Room 318 47.0 30 Yes 
Office 317 41.4 30-50 Yes 
Office 316 40.3 30-50 Yes 
Office 315 36.2 30-50 Yes 
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Office 314 32.0 30-50 Yes 
3rdFloor Corridor 16.3 5 Yes 
Office 313 35.5 30-50 Yes 
Conference 312 43.8 30 Yes 
Office 311 35.5 30-50 Yes 
Office 310 33.7 30-50 Yes 
Office 309 63.6 30-50 Yes 
Office 308 62.2 30-50 Yes 
Conference 307 53.5 30 Yes 
Men’s Latrine  23.8 5 Yes 
Office 305 31.3 30-50 Yes 
Office 304 14.1 30-50 No 
Computer Classroom Room 32.3 30-50 Yes 
Office 301 47.7 30-50 Yes 
Converted Firing Range Bulk 
Storage 30.3 10 Yes 
Table Notes: 

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

 
Source: ANSI/IESNA RP-7-01 Lighting Industrial Facilities and RP-1-04 Office 
Lighting. 
 
The lighting level did not meet the minimum recommended guideline in Offices 105, 
124, 224, 304, and the Boiler Room. Lighting should be improved in these areas. 
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Section 5.0 Indoor Air Quality 
 
Survey measurements were made for comfort parameters and ventilation (temperature, 
relative humidity, carbon dioxide, and carbon monoxide).  The air quality measurements 
were collected using direct reading instrumentation for comfort parameters using a 
QTRAK IAQ Meter, Model 7565 (Serial #02041015).  The IAQ Meter was last 
calibrated in August 2012. 
 
The American Society of Heating, Refrigerating, and Air Conditioning Engineers, Inc. 
(ASHRAE) have developed indoor air quality guidelines for mechanically ventilated 
office buildings and commercial settings (ASHRAE standard 62.1-2010).  ASHRAE 
specifies temperature ranges for human comfort (ASHRAE 55-2010).  The US Army 
Technical Guide 277 Army Facilities Management Information Document on Mold 
Remediation, recommends maintaining a relative humidity range between 30 to 60%. 
 
The following table summarizes the measurements collected.     
 

IAQ Assessment Summary 

Location Temperature  
(°F) 

Relative 
Humidity 

(%) 

Carbon 
Dioxide  
(ppm) 

Carbon 
Monoxide  

(ppm) 
Outdoors 74.7 51.3 381 0.0 
Maintenance Office 76.5 44.6 440 0.4 
Office 125 76.5 41.1 531 0.7 
Office 213 74.7 53.0 500 0.4 
Office 201 76.1 48.2 472 0.7 
Office 316 78.1 40.1 423 0.4 
Office 315 78.2 47.6 440 0.6 
Criteria 68-79 30-60 <1,081 <9 
Table Notes: 

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

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

 Temperature measurements met the recommended 68-79°F in all occupied areas.  
 
 Relative humidity levels met the recommended guidelines in all occupied areas. 

 
 Carbon dioxide levels were measured to evaluate building ventilation or the 

introduction of outdoor air into the building. The recommended ceiling is 
obtained by adding 700 ppm to the measured outdoor carbon dioxide level (700 
ppm + 381 ppm for this survey). Carbon dioxide levels did not exceed the 
recommended ceiling of 1,081 ppm. This is an indication that outdoor air 
ventilation is adequate. 

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

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

 
 A visual inspection was conducted throughout accessible portions of the facility 

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

 
o Ground water is infiltrating through the perimeter wall in the 

Converted Firing Range. 
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Section 6.0 Suspect Asbestos Containing Building Materials 
 
The following suspect asbestos containing materials (ACM) was noted at the time of this 
survey: 
 

o 9”x9” floor tile throughout the facility was intact and in good condition 
(approximately 40,000-50,000 sf). 

 
o Insulation on the boiler tank in the Boiler Room was intact and in good 

condition (approximately 150-200 sf). 
 

o Window glazing was deteriorated and in poor condition (approximately 30 
exterior windows). This was sampled for analysis. Sample results indicate 
the glazing is not an ACM. 

 
Inaccessible areas such as behind walls or crawlspaces were not inspected.  ACM could 
potentially be present in these areas.   
 
It was unknown if an ACM management plan exists. 
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Section 7.0 Equipment 
 
The following equipment was utilized during this survey.  All sampling equipment was 
properly calibrated prior to use and verified for accuracy as applicable.  See daily reports 
and calibrations logs for detailed information. 
 

Equipment Serial # Calibration Date Value 
TSI QTrak IAQ Meter 02041015 8/2012 NA 
Cal Light 400 Light Meter 98082EL 4/2013 NA 
TSI 4199 Calibrator 41460827002 8/2012 NA 
SKC Air Sampling Pump 647631 5/8/13 2.64 LPM 
SKC Air Sampling Pump 647971 5/8/13 2.65 LPM 
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Section 8.0 Limitations 
 
This report summarizes our evaluation of the conditions observed at the above referenced 
location.  Our findings are based upon our observations and sampling results obtained at 
the facility at the time of our visit.  The report, results, and subsequent recommendations 
reported herein are also limited to the information available at the time it was prepared 
and investigated.  Conditions may have been in effect prior to the sampling events that 
have changed over time and which cannot be predicted within the scope of this limited 
investigation.  Any conditions discovered which deviate from the data contained in this 
report should be presented to us for our evaluation. 
 
This report is intended for the exclusive use of the client.  This report and the findings 
herein shall not, in whole or in part, be relied upon by any other parties, disseminated or 
conveyed to any other party without prior written consent of the National Guard Bureau, 
and Compliance Management International, Inc.  The findings are relative to the dates of 
our site visits and should not be relied upon for substantially later dates. 
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Appendix A. Laboratory Analysis Report 
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Appendix B. Photographs 
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Manchester Amory 

 

 
9”x9” Floor Tile Suspect ACM 
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Boiler Insulation Suspect ACM 

 

 
Converted Firing Range Water Infiltration 
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Converted Firing Range Bulk Storage 

 

 
3rd Floor Conference Widow Glazing Suspect ACM 
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Appendix C. Floor Plan 
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Section 1.0 Executive Summary 
 
An industrial hygiene survey was conducted on May 9, 2013, at the Nashua Readiness 
Center located at 154 Daniel Webster Highway, Nashua, NH 03060.  The survey was 
performed by Mr. . 
 

1. Lead surface and air samples were collected.  Surface levels of lead exceeded 200 
micrograms per square foot (ug/ft2) in one location.  See Section 3.0 for detailed 
sampling results.     

 
2. Lighting levels met the American National Standards Institute/Illuminating 

Engineering Society of North America (ANSI/IESNA) recommended guideline in 
all locations measured. See Section 4.0 for detailed findings.   

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

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

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

 
b. The relative humidity level met the US Army Center for Health Promotion 

and Preventive Medicine (USACHPPM) TG 277 recommended guideline 
of 30-60% in all areas sampled. 

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

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

 
d. Carbon dioxide (CO2) levels met the ASHRAE 62.1-2010 recommended 

guidelines for mechanically ventilated office buildings and commercial 
settings. 

 
See Section 5.0 for detailed sampling results. 
 

4. Housekeeping was good. See Section 5.0 for detailed findings. 
 
5. Water-stained ceiling tiles were observed in the facility. All sources of water 

infiltration should be identified and repaired. Water stained ceiling tile should be 
removed and replaced.  
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Section 2.0 Operation Description & Observations 
 
The Nashua Readiness Center is mainly an administrative facility with offices, 
classrooms, and a converted firing range area (currently a dining area and storage area).  
There were approximately 7 full-time employees stationed at this facility at the time of 
this survey.     
 
The building is reported to have been built in the late 1950s. It is a one story structure. 
The exterior is brick. The interior walls are concrete block with drywall in some of the 
offices.  The floors are concrete, carpet, ceramic tile, and 12”x12” floor tiles.   
 
The heating system consists of a gas-fired, forced hot water unit. There is one rooftop 
A/C units that services the administrative areas.  
 
There is no child-care facility in the building.           
 
Housekeeping practices are good.    
 
No ergonomic concerns were reported. Office areas have computer work stations. Work 
stations appeared to be properly designed. Personnel had supportive chairs. 
 
This facility has a converted firing range that is now used as dining and storage areas.  
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Section 3.0 Lead Testing 
 
Various surfaces within the facility were screened for lead using surface/wipe samples.  
Surface/wipe samples were collected in accordance with the American Society for 
Testing and Materials (ASTM) E 1792 protocols.   Air samples were collected using 0.8 
um mixed cellulose ester (MCE) filter cassettes attached to low volume air sampling 
pumps.  Blank samples were submitted to the laboratory for quality control purposes.  
Samples were sent to AMA Analytical Services, Inc., in Lanham, Maryland, for lead 
analysis using Environmental Protection Agency (EPA) Method 600/R-93/200 (M)-7420.  
A copy of the laboratory analysis report can be found in Appendix A. 
 

Lead Testing Results Summary 
 

Sample # Location Air 
ug/m3 

Surface  
ug/ft2 

1 Drill Hall <7.7 * 
2 Office 139 <7.7 * 
3 Blank <3 * 
4 Drill Hall Floor Center * <110 
5 Drill Hall Vending Top * <110 

6 Converted Firing Range (CFR) Outside 
Entrance Floor 

* <110 

7 CFR Floor * <110 
8 CFR Light Fixture * <110 
9 CFR Contents * 170 
10 Kitchen Freezer Top * <110 
11 Office 139 Shelf Top * <110 
12 Classroom 131 Window Sill * <110 
13 Family Assistance Center Window Sill * <110 
14 Office 136 Desk Top * <110 
15 Exercise Room Shelf * 1500 
16 Lobby Heater Top * <110 
17 Locker Room 113 Cabinet Top * <110 
18 Blank * <110 
- Criteria 50 200 

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

 
 
 
 
 

BEST AVAILABLE COPY

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

Page 292 of 511

Posted to NGB FOIA Reading Room 
May, 2018



 
Sources: 

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

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

 Surface levels of lead were above the recommended guideline of 200 ug/ft2 in the 
following location: 

 
o Exercise Room – Shelf 
 

Cleaning procedures should be improved to maintain lead levels on surfaces 
below the detection limit. 
 
Spot check additional areas in the Exercise Room to determine lead levels.  

 
 Air samples for lead were below the Occupational Safety and Health 

Administration (OSHA) Permissible Exposure Limit of 50 micrograms per cubic 
meter (ug/m3).     
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Section 4.0 Lighting 
 
A lighting assessment was conducted throughout the facility.  Measurements were 
collected using a Cooke Cal-Light 400L Precision Light Meter (Serial No. 98082EL).  
The light meter was last calibrated in April 2013.  Measurements collected were 
compared to ANSI/IESNA RP-7-01 Lighting Industrial Facilities and RP-1-04 Office 
Lighting. 
 

Light Survey Assessment Summary 
 

Location Foot Candles 
(FC) 

Recommended 
Lighting (FC) 

Sufficient 
Lighting 

Family Assistance Center 52.1 30-50 Yes 
West Corridor 14.3 5 Yes 
Classroom 131 53.9 30-50 Yes 
Office 134 47.9 30-50 Yes 
Lounge 65.1 10 Yes 
Maintenance Office 55.8 30-50 Yes 
Office 136 38.5 30-50 Yes 
Office 139 55.4 30-50 Yes 
Office 140 70.6 30-50 Yes 
Lobby 64.1 10 Yes 
Recruiting Office 32.7 30-50 Yes 
Drill Hall 36.8 10 Yes 
Bulk Storage 113 31.7 30-50 Yes 
Kitchen Food Prep 63.1 50 Yes 
Mess Office 51.6 30-50 Yes 
Food Storage 30.1 30 Yes 
Kitchen Latrine 34.1 5 Yes 
Dining Area 64.6 10 Yes 
Bulk Storage 27.0 10 Yes 
Bulk Storage 125 38.1 10 Yes 
West Hall Men’s Latrine 11.9 5 Yes 
Boiler Room 40.1 30 Yes 
Table Notes: 

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

 
Source: ANSI/IESNA RP-7-01 Lighting Industrial Facilities and RP-1-04 Office 
Lighting. 
 
The lighting level met the minimum recommended guidelines in all areas measured. 
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Section 5.0 Indoor Air Quality 
 
Survey measurements were made for comfort parameters and ventilation (temperature, 
relative humidity, carbon dioxide, and carbon monoxide).  The air quality measurements 
were collected using direct reading instrumentation for comfort parameters using a 
QTRAK IAQ Meter, Model 7565 (Serial #02041015).  The IAQ Meter was last 
calibrated in August 2012. 
 
The American Society of Heating, Refrigerating, and Air Conditioning Engineers, Inc. 
(ASHRAE) have developed indoor air quality guidelines for mechanically ventilated 
office buildings and commercial settings (ASHRAE standard 62.1-2010).  ASHRAE 
specifies temperature ranges for human comfort (ASHRAE 55-2010).  The US Army 
Technical Guide 277 Army Facilities Management Information Document on Mold 
Remediation, recommends maintaining a relative humidity range between 30 to 60%. 
 
The following table summarizes the measurements collected.     
 

IAQ Assessment Summary 

Location Temperature  
(°F) 

Relative 
Humidity 

(%) 

Carbon 
Dioxide  
(ppm) 

Carbon 
Monoxide  

(ppm) 
Outdoors 73.7 60.8 360 0.1 
Office 139 74.6 59.1 447 0.0 
Criteria 68-79 30-60 <1,060 <9 
Table Notes: 

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

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

 Temperature measurements met the recommended 68-79°F in occupied areas.  
 
 Relative humidity levels met the recommended guidelines in all areas measured. 

 
 Carbon dioxide levels were measured to evaluate building ventilation or the 

introduction or outdoor air into the building. The recommended ceiling is 
obtained by adding 700 ppm to the measured outdoor carbon dioxide level (700 
ppm + 360 ppm for this survey). Carbon dioxide levels did not exceed the 
recommended ceiling of 1,060 ppm. This is an indication that outdoor air 
ventilation is adequate. 

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

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

 
 A visual inspection was conducted throughout accessible portions of the facility 

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

 
o Eight (8) water stained ceiling tiles in several sections of the 

facility.  
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Section 6.0 Suspect Asbestos Containing Building Materials 
 
No suspect asbestos containing material (ACM) was noted at the time of this survey: 
 
Inaccessible areas such as behind walls or crawlspaces were not inspected.  ACM could 
potentially be present in these areas.   
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Section 7.0 Equipment 
 
The following equipment was utilized during this survey.  All sampling equipment was 
properly calibrated prior to use and verified for accuracy as applicable.  See daily reports 
and calibrations logs for detailed information. 
 

Equipment Serial # Calibration Date Value 
TSI QTrak IAQ Meter 02041015 8/2012 NA 
Cal Light 400 Light Meter 98082EL 4/2013 NA 
TSI 4199 Calibrator 41460827002 8/2012 NA 
SKC Air Sampling Pump 647631 5/9/13 2.61 LPM 
SKC Air Sampling Pump 647971 5/9/13 2.61 LPM 
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Section 8.0 Limitations 
 
This report summarizes our evaluation of the conditions observed at the above referenced 
location.  Our findings are based upon our observations and sampling results obtained at 
the facility at the time of our visit.  The report, results, and subsequent recommendations 
reported herein are also limited to the information available at the time it was prepared 
and investigated.  Conditions may have been in effect prior to the sampling events that 
have changed over time and which cannot be predicted within the scope of this limited 
investigation.  Any conditions discovered which deviate from the data contained in this 
report should be presented to us for our evaluation. 
 
This report is intended for the exclusive use of the client.  This report and the findings 
herein shall not, in whole or in part, be relied upon by any other parties, disseminated or 
conveyed to any other party without prior written consent of the National Guard Bureau, 
and Compliance Management International, Inc.  The findings are relative to the dates of 
our site visits and should not be relied upon for substantially later dates. 
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Appendix A. Laboratory Analysis Report 
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Appendix B. Photographs 
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Nashua Armory 

 

 
Converted Firing Range Dining Area 
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Converted Firing Range Bulk Storage 

 

 
Boiler Room 
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Appendix C. Floor Plan 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

BEST AVAILABLE COPY

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

Page 308 of 511

Posted to NGB FOIA Reading Room 
May, 2018



BEST AVAILABLE COPY

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

Page 309 of 511

Posted to NGB FOIA Reading Room 
May, 2018



Appendix D. References 
 

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

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

Threshold Limit Values and Biological Exposure Indices, 2011 Edition. 
 

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

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

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

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

America/ANSI. 
 

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

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

for asbestos are contained in 40 CFR 61.140 through 61.157. 
 

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

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

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

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

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

Document on Mold Remediation, February 2002. 
 

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

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

Engineers (ASHRAE), Thermal Environmental Conditions for Human 
Occupancy, 55-2010. 
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Section 1.0 Executive Summary 
 
An industrial hygiene survey was conducted on May 15, 2013, at the Plymouth Readiness 
Center located at 19 Armory Road, Plymouth, NH 03264.  The survey was performed by 
Mr. . 
 

1. Lead surface and air samples were collected.  Surface levels of lead exceeded 200 
micrograms per square foot (ug/ft2) in one location.  See Section 3.0 for detailed 
sampling results.     

 
2. Lighting levels met the American National Standards Institute/Illuminating 

Engineering Society of North America (ANSI/IESNA) recommended guideline in 
all locations measured. See Section 4.0 for detailed findings.   

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

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

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

 
b. The relative humidity level did not meet the US Army Center for Health 

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

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

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

 
d. Carbon dioxide (CO2) levels met the ASHRAE 62.1-2010 recommended 

guidelines for mechanically ventilated office buildings and commercial 
settings. 

 
See Section 5.0 for detailed sampling results. 
 

4. Housekeeping was good. See Section 5.0 for detailed findings. 
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Section 2.0 Operation Description & Observations 
 
The Plymouth Readiness Center is mainly an administrative facility with offices, 
classrooms, and a drill hall.  There were 7 full-time employees stationed at this facility at 
the time of this survey.     
 
The building is reported to have been built in the late 1950s with an addition in 2006. It is 
a single-story structure with a brick exterior. The interior walls are concrete block.  The 
floors are concrete and 12”x12” floor tiles.   
 
The heating system consists of an oil fired, forced hot water unit. There is a roof-top A/C 
unit that service the administrative areas.  
 
There is no child-care facility in the building.  
 
Housekeeping practices are good.    
 
No ergonomic concerns were reported. Office areas have computer work stations. Work 
stations appeared to be properly designed. Personnel had supportive chairs. 
 
There is a converted firing range at this facility. 
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Section 3.0 Lead Testing 
 
Various surfaces within the facility were screened for lead using surface/wipe samples.  
Surface/wipe samples were collected in accordance with the American Society for 
Testing and Materials (ASTM) E 1792 protocols.   Air samples were collected using 0.8 
um mixed cellulose ester (MCE) filter cassettes attached to low volume air sampling 
pumps.  Blank samples were submitted to the laboratory for quality control purposes.  
Samples were sent to AMA Analytical Services, Inc., in Lanham, Maryland, for lead 
analysis using Environmental Protection Agency (EPA) Method 600/R-93/200 (M)-7420.  
A copy of the laboratory analysis report can be found in Appendix A. 
 

Lead Testing Results Summary 
 

Sample # Location Air 
ug/m3 

Surface  
ug/ft2 

1 Drill Hall <6.7 * 
2 Converted Firing Range (CFR) <6.7 * 
3 Drill Hall Floor * <110 
4 Drill Hall Top of Locker * 260 
5 Drill Hall Top of Cabinet * <110 
6 Kitchen Food Mixer * <110 
7 Kitchen Table * <110 
8 Drill Hall - Hall to Range Floor * <110 
9 CFR Rack * <110 
10 CFR Locker * <110 
11 CFR Floor * <110 
12 Office 2 Desk * <110 
13 Classroom Desk * <110 
14 Room 3 * <110 
15 Blank * <12 
16 Blank <3 * 
- Criteria 50 200 

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

 
Sources: 

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

 
2. Occupational Safety and Health Administration (OSHA) 29CFR1910.1025 Lead 

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

 Surface levels of lead were above the recommended guideline of 200 ug/ft2 in the 
following location: 

 
o Drill Hall – Top of Locker 
 

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

 
 Air samples for lead were below the Occupational Safety and Health 

Administration (OSHA) Permissible Exposure Limit of 50 micrograms per cubic 
meter (ug/m3).     
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Section 4.0 Lighting 
 
A lighting assessment was conducted throughout the facility.  Measurements were 
collected using a Cooke Cal-Light 400L Precision Light Meter (Serial No. 98082EL).  
The light meter was last calibrated in April 2013.  Measurements collected were 
compared to ANSI/IESNA RP-7-01 Lighting Industrial Facilities and RP-1-04 Office 
Lighting. 
 

Light Survey Assessment Summary 
 

Location Foot Candles 
(FC) 

Recommended 
Lighting (FC) 

Sufficient 
Lighting 

Office 2 80.1 30-50 Yes 
Office 3 87.4 30-50 Yes 
Classroom 61.3 30-50 Yes 
Drill Hall 43.6 30 Yes 
Kitchen 87.5 30-50 Yes 
Office 15 65.3 30-50 Yes 
Table Notes: 

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

 
Source: ANSI/IESNA RP-7-01 Lighting Industrial Facilities and RP-1-04 Office 
Lighting. 
 
The lighting level did meet the minimum recommended guideline all areas measured. 
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Section 5.0 Indoor Air Quality 
 
Survey measurements were made for comfort parameters and ventilation (temperature, 
relative humidity, carbon dioxide, and carbon monoxide).  The air quality measurements 
were collected using direct reading instrumentation for comfort parameters using a 
QTRAK IAQ Meter, Model 7565 (Serial #02041015).  The IAQ Meter was last 
calibrated in August 2012. 
 
The American Society of Heating, Refrigerating, and Air Conditioning Engineers, Inc. 
(ASHRAE) have developed indoor air quality guidelines for mechanically ventilated 
office buildings and commercial settings (ASHRAE standard 62.1-2010).  ASHRAE 
specifies temperature ranges for human comfort (ASHRAE 55-2010).  The US Army 
Technical Guide 277 Army Facilities Management Information Document on Mold 
Remediation, recommends maintaining a relative humidity range between 30 to 60%. 
 
The following table summarizes the measurements collected.     
 

IAQ Assessment Summary 

Location Temperature  
(°F) 

Relative 
Humidity 

(%) 

Carbon 
Dioxide  
(ppm) 

Carbon 
Monoxide  

(ppm) 
Outdoors 72.7 20.1 340 0.0 
Office 2 71.3 25.1 412 0.0 
Drill Hall 71.2 27.5 461 0.0 
Criteria 68-79 30-60 <1,040 <9 
Table Notes: 

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

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

 Temperature measurements met the recommended guideline of 68-79°F in 
occupied areas.  

 
 Relative humidity level did not meet the recommended guideline of 30-60% in 

Office 2 and the Drill Hall. Low relative humidity can cause the drying of the 
mucous tissues and an increased susceptibility to respiratory infection.  Relative 
humidity should be maintained at 30-60%. 

 
 Carbon dioxide levels were measured to evaluate building ventilation or the 

introduction or outdoor air into the building. The recommended ceiling is 
obtained by adding 700 ppm to the measured outdoor carbon dioxide level (700 
ppm + 340 ppm for this survey). Carbon dioxide levels did not exceed the 
recommended ceiling of 1,040 ppm. This is an indication that outdoor air 
ventilation is adequate. 

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

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

 
 A visual inspection was conducted throughout accessible portions of the facility 

to assess sources or pathways of factors potentially deleterious to IAQ. No 
deleterious factors were noted: 
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Section 6.0 Suspect Asbestos Containing Building Materials 
 
Suspect asbestos containing materials (ACM) materials were noted at the time of this 
survey in Drill Hall pipe and elbow insulation. It was intact and in good condition.  
 
Inaccessible areas such as behind walls or crawlspaces were not inspected.  ACM could 
potentially be present in these areas.   
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Section 7.0 Equipment 
 
The following equipment was utilized during this survey.  All sampling equipment was 
properly calibrated prior to use and verified for accuracy as applicable.  See daily reports 
and calibrations logs for detailed information. 
 

Equipment Serial # Calibration Date Value 
TSI QTrak IAQ Meter 02041015 8/2012 NA 
Cal Light 400 Light Meter 98082EL 4/2013 NA 
TSI 4199 Calibrator 41460827002 8/2012 NA 
SKC Air Sampling Pump 647631 5/15/13 3.00 LPM 
SKC Air Sampling Pump 647971 5/15/13 3.00 LPM 
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Section 8.0 Limitations 
 
This report summarizes our evaluation of the conditions observed at the above referenced 
location.  Our findings are based upon our observations and sampling results obtained at 
the facility at the time of our visit.  The report, results, and subsequent recommendations 
reported herein are also limited to the information available at the time it was prepared 
and investigated.  Conditions may have been in effect prior to the sampling events that 
have changed over time and which cannot be predicted within the scope of this limited 
investigation.  Any conditions discovered which deviate from the data contained in this 
report should be presented to us for our evaluation. 
 
This report is intended for the exclusive use of the client.  This report and the findings 
herein shall not, in whole or in part, be relied upon by any other parties, disseminated or 
conveyed to any other party without prior written consent of the National Guard Bureau, 
and Compliance Management International, Inc.  The findings are relative to the dates of 
our site visits and should not be relied upon for substantially later dates. 
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Appendix A. Laboratory Analysis Report 
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Appendix B. Photographs 
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Exterior of the facility  

 

 
Drill Hall 
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Converted firing range/office space 

 

 
Suspect asbestos pipe insulation and mudded joint fittings 
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Appendix C. Floor Plan 
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Section 1.0 Executive Summary 
 
An industrial hygiene survey was conducted on May 16, 2013, at the Portsmouth 
Readiness Center located at 801 McGee Drive, Portsmouth, NH 03801.  The survey was 
performed by Mr. . 
 

1. Lead surface and air samples were collected.  Surface levels of lead exceeded 200 
micrograms per square foot (ug/ft2) in one location.  See Section 3.0 for detailed 
sampling results.     

 
2. Lighting levels did not meet the American National Standards 

Institute/Illuminating Engineering Society of North America (ANSI/IESNA) 
recommended guideline in one location measured. See Section 4.0 for detailed 
findings.   

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

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

a. Temperature levels did not meet the American Society of Heating, 
Refrigerating and Air-Conditioning Engineers, Inc. (ASHRAE) 55-2010 
recommended guideline of 68-79 °F in three areas sampled. 

 
b. The relative humidity levels met the US Army Center for Health 

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

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

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

 
d. Carbon dioxide (CO2) levels met the ASHRAE 62.1-2010 recommended 

guidelines for mechanically ventilated office buildings and commercial 
settings. 

 
See Section 5.0 for detailed sampling results. 
 

4. Housekeeping was good. See Section 5.0 for detailed findings. See Section 5.0 for 
detailed sampling results. 

 
5. Water-stained ceiling tiles were observed in the facility. All sources of water 

infiltration should be identified and repaired. Water stained ceiling tile should be 
removed and replaced. 
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Section 2.0 Operation Description & Observations 
 
The Portsmouth Readiness Center is mainly an administrative facility with offices, 
classrooms, and a converted firing range area (currently the Fitness Center).  There were 
approximately 5 full-time employees stationed at this facility at the time of this survey.     
 
The building is reported to have been built in the late 1950s. It is a one story structure. 
The exterior is brick. The interior walls are concrete block with drywall in some of the 
offices.  The floors are concrete, and 12”x12” floor tiles.   
 
The heating system consists of an oil-fired, forced hot water unit. There are window A/C 
units servicing the administrative areas.  
 
There is no child-care facility in the building.           
 
Housekeeping practices are good.    
 
No ergonomic concerns were reported. Office areas have computer work stations. Work 
stations appeared to be properly designed. Personnel had supportive chairs. 
 
This facility has a converted firing range that is now used as the Fitness Center.  
 
At the time of this survey, the building is undergoing renovation. 
 
Water stained ceiling tiles are visible throughout the facility. 
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Section 3.0 Lead Testing 
 
Various surfaces within the facility were screened for lead using surface/wipe samples.  
Surface/wipe samples were collected in accordance with the American Society for 
Testing and Materials (ASTM) E 1792 protocols.   Air samples were collected using 0.8 
um mixed cellulose ester (MCE) filter cassettes attached to low volume air sampling 
pumps.  Blank samples were submitted to the laboratory for quality control purposes.  
Samples were sent to AMA Analytical Services, Inc., in Lanham, Maryland, for lead 
analysis using Environmental Protection Agency (EPA) Method 600/R-93/200 (M)-7420.  
A copy of the laboratory analysis report can be found in Appendix A. 
 

Lead Testing Results Summary 
 

Sample # Location Air 
ug/m3 

Surface  
ug/ft2 

1 Drill Hall <7.7 * 

2 Converted Firing Range (CFR-now the 
Fitness Center) <7.7 * 

3 Drill Hall Floor * <110 
4 Drill Hall Table * <110 
5 Drill Hall Cabinet * <110 
6 Kitchen Shelf * <110 
7 Kitchen Table * <110 
8 Drill Hall Floor at Range Entrance * 110 
9 CFR Floor * 260 
10 CFR Top of Light * 140 
11 CFR Exercise Equipment * <110 
12 RC NCO Office Cabinet * <110 
13 CO Office Desk * <110 
14 Classroom 1 File cabinet * <110 
15 Family Assistance Center File Cabinet * <110 
16 Lounge TV * <110 
17 Blank * <12 
18 Blank <3 * 
- Criteria 50 200 

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

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

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

 Surface levels of lead were above the recommended guideline of 200 ug/ft2 in the 
following location: 

 
o Fitness Center – Floor 
 

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

 
 Air samples for lead were below the Occupational Safety and Health 

Administration (OSHA) Permissible Exposure Limit of 50 micrograms per cubic 
meter (ug/m3).     
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Section 4.0 Lighting 
 
A lighting assessment was conducted throughout the facility.  Measurements were 
collected using a Cooke Cal-Light 400L Precision Light Meter (Serial No. 98082EL).  
The light meter was last calibrated in April 2013.  Measurements collected were 
compared to ANSI/IESNA RP-7-01 Lighting Industrial Facilities and RP-1-04 Office 
Lighting. 
 

Light Survey Assessment Summary 
 

Location Foot Candles 
(FC) 

Recommended 
Lighting (FC) 

Sufficient 
Lighting 

Drill Hall 30.1 10 Yes 
Readiness NCO Office 47.5 30-50 Yes 
Training NCO Office 59.0 30-50 Yes 
CO Office 58.6 30-50 Yes 
Classroom 1 64.7 30-50 Yes 
Classroom 2 74.1 30-50 Yes 
Bravo Battery Office 37.1 30-50 Yes 
Family Readiness Office 36.5 30-50 Yes 
Fitness Center 63.8 30 Yes 
Lounge 4.5 10 No 
Storage Bulk 73.1 10 Yes 
Table Notes: 

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

 
Source: ANSI/IESNA RP-7-01 Lighting Industrial Facilities and RP-1-04 Office 
Lighting. 
 
The lighting level did not meet the minimum recommended guidelines in the Lounge.  
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Section 5.0 Indoor Air Quality 
 
Survey measurements were made for comfort parameters and ventilation (temperature, 
relative humidity, carbon dioxide, and carbon monoxide).  The air quality measurements 
were collected using direct reading instrumentation for comfort parameters using a 
QTRAK IAQ Meter, Model 7565 (Serial #02041015).  The IAQ Meter was last 
calibrated in August 2012. 
 
The American Society of Heating, Refrigerating, and Air Conditioning Engineers, Inc. 
(ASHRAE) have developed indoor air quality guidelines for mechanically ventilated 
office buildings and commercial settings (ASHRAE standard 62.1-2010).  ASHRAE 
specifies temperature ranges for human comfort (ASHRAE 55-2010).  The US Army 
Technical Guide 277 Army Facilities Management Information Document on Mold 
Remediation, recommends maintaining a relative humidity range between 30 to 60%. 
 
The following table summarizes the measurements collected.     
 

IAQ Assessment Summary 

Location Temperature  
(°F) 

Relative 
Humidity 

(%) 

Carbon 
Dioxide  
(ppm) 

Carbon 
Monoxide  

(ppm) 
Training NCO Office 66.1 52.3 362 0.0 
CO Office 66.1 48.4 486 0.0 
Drill Hall 66.1 50.2 359 0.0 
Outdoors 68.5 48.9 323 0.0 
Criteria 68-79 30-60 <1,023 <9 
Table Notes: 

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

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

 Temperature measurements did not meet the recommended 68-79°F in three 
occupied areas. 

 
 Relative humidity levels met the recommended guidelines in all areas measured.  

 
 Carbon dioxide levels were measured to evaluate building ventilation or the 

introduction or outdoor air into the building. The recommended ceiling is 
obtained by adding 700 ppm to the measured outdoor carbon dioxide level (700 
ppm + 323 ppm for this survey). Carbon dioxide levels did not exceed the 
recommended ceiling of 1,023 ppm. This is an indication that outdoor air 
ventilation is adequate. 

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

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

 
 A visual inspection was conducted throughout accessible portions of the facility 

to assess sources or pathways of factors potentially deleterious to IAQ: 
 

o Water stained ceiling tiles were visible throughout the facility.  
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Section 6.0 Suspect Asbestos Containing Building Materials 
 
Suspect asbestos containing material (ACM) was noted on pipe insulation and pipe 
fittings throughout the building. These components were intact and in good condition. 
 
Inaccessible areas such as behind walls or crawlspaces were not inspected.  ACM could 
potentially be present in these areas.   
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Section 7.0 Equipment 
 
The following equipment was utilized during this survey.  All sampling equipment was 
properly calibrated prior to use and verified for accuracy as applicable.  See daily reports 
and calibrations logs for detailed information. 
 

Equipment Serial # Calibration Date Value 
TSI QTrak IAQ Meter 02041015 8/2012 NA 
Cal Light 400 Light Meter 98082EL 4/2013 NA 
TSI 4199 Calibrator 41460827002 8/2012 NA 
SKC Air Sampling Pump 647631 5/16/13 3.00 LPM 
SKC Air Sampling Pump 647971 5/16/13 3.00 LPM 
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Section 8.0 Limitations 
 
This report summarizes our evaluation of the conditions observed at the above referenced 
location.  Our findings are based upon our observations and sampling results obtained at 
the facility at the time of our visit.  The report, results, and subsequent recommendations 
reported herein are also limited to the information available at the time it was prepared 
and investigated.  Conditions may have been in effect prior to the sampling events that 
have changed over time and which cannot be predicted within the scope of this limited 
investigation.  Any conditions discovered which deviate from the data contained in this 
report should be presented to us for our evaluation. 
 
This report is intended for the exclusive use of the client.  This report and the findings 
herein shall not, in whole or in part, be relied upon by any other parties, disseminated or 
conveyed to any other party without prior written consent of the National Guard Bureau, 
and Compliance Management International, Inc.  The findings are relative to the dates of 
our site visits and should not be relied upon for substantially later dates. 
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Appendix A. Laboratory Analysis Report 
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Appendix B. Photographs 
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Exterior of the facility 

 

 
Drill Hall 
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Converted firing range/gym area 

 

 
Suspect asbestos pipe insulation and mudded joint fittings in the drill hall 
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Appendix C. Floor Plan 
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Appendix D. References 
 

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

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

Threshold Limit Values and Biological Exposure Indices, 2011 Edition. 
 

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

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

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

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

America/ANSI. 
 

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

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

for asbestos are contained in 40 CFR 61.140 through 61.157. 
 

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

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

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

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

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

Document on Mold Remediation, February 2002. 
 

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

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

Engineers (ASHRAE), Thermal Environmental Conditions for Human 
Occupancy, 55-2010. 
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