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NATIONAL GUARD BUREAU 
ARMY NATIONAL GUARD 

NORTHEAST REGION INDUSTRIAL HYGIENE OFFICE 
301-IH OLD BAY LANE 

HAVRE DE GRACE MD  21078 

 

 

 

INDUSTRIAL HYGIENE SURVEY 
SURFACE WIPE SAMPLING FOR LEAD 

FORMER INDOOR FIRING RANGE 
GEORGETOWN, DE – 26 SEPTEMBER 2013 

 
 
1.  REFERENCES.  See Appendix A. 
 
2.  PURPOSE.  The purpose of this Industrial Hygiene (IH) survey was to reevaluate the 
progress of the decontamination and conversion project at the former indoor firing range (IFR) in 
the Georgetown Readiness Center, 109 West Pine St, Georgetown, Delaware. 
 
3.  GENERAL.   
 
     a.  Background.   
 
          (1)  The Delaware Army National Guard (DEARNG) Facilities Management office 
initiated a project to decontaminate and convert former IFRs in multiple facilities throughout the 
state. 
 
          (2)  A contractor was hired to manage the project and was responsible for the oversight of 
the cleaning, decontamination, and conversion of each former IFR.  The contractor then 
subcontracted with an independent firm to verify any remaining lead levels were below the 200 
micrograms per square foot (µg/ft2) limit as published in National Guard Pamphlet (NG PAM) 
420-15, Guidelines and Procedures for Rehabilitation and Conversion of Indoor Firing Ranges 
(reference 1). 
 
          (3)  Once the contractor reported all facilities were below the 200 µg/ft2 limit, personnel 
from the Army National Guard (ARNG) Northeat Region Industrial Hygiene (IH) office 
collected wipe samples for analysis.  These sample results and locations are listed in Appendices 
C and D of this report. 
 
          (4)  Upon review of the laboratory results, it was determined that some locations in this 
former IFR were still above the 200 µg/ft2 limit.  The DEARNG Facilities Management office, in 
consultation with the Occupational Health Nurse and the North Region IH office, brought the 
contractor back to clean the affected areas. 
 
     b.  Survey Personnel.  This survey was conducted on 26 September 2013 by  
Industrial Hygienist, ARNG Midwest Region IH office 
 
     c.  Risk Assessment Codes (RACs).  RACs are assigned to recommendations to help quantify 
risks to personnel and to aid in the establishment of funding priorities for corrective actions.  
Health RACs are determined by using the RAC table from the Department of Defense 
Instruction (DODI) 6055.1 (reference 2).   
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4.  METHODOLOGY. 
 
     a.  Assessment Criteria.   
 
          (1)  The United States Army, through DODI 6055.1, Section E3.4.1.2, directs that facilities 
provide healthful work environments in accordance with the most stringent standards applicable 
(reference 2).  
 
          (2)  The Occupational Safety and Health Administration (OSHA), through the Code of 
Federal Regulations, have enforceable regulatory standards for workplace safety (reference 3).   
 
          (3)  Department of the Army Pamphlet (DA PAM) 40-503, Industrial Hygiene Program, 
section 1-8, states that Army occupational exposure criteria will be based on the more stringent 
of standards published by OSHA as Permissible Exposure Limits (PELs), guidance from the 
American Conference of Governmental Industrial Hygienists (ACGIH) as Threshold Limit 
Values (TLVs), military unique standards or published guidance from other organizations when 
the primary standards are not applicable (references 4 and 5). 
 
          (4)  In areas containing former IFRs, NG PAM 420-15, Guidelines and Procedures for 
Rehabilitation and Conversion of Indoor Firing Ranges, is used to determine satisfactory levels 
of any lead present in dust (reference 1).  
 
     b.  Wipe Sampling Protocol. 
 
          (1)  Procedures.   Surface wipe sampling methods were conducted in accordance with NG 
PAM 420-15 and OSHA’s Technical Manual, 5th edition (references 1 and 6).   
 
          (2)  Media.  Ghost Wipes were used for sample collection and were placed in 68mL 
HotBlock digestion vessels.  Templates (10 cm x 10 cm) were used to ensure uniform wipe area. 
 
          (3)  Lab Analysis.  All samples were sent to Aerosol Monitoring & Analysis (AMA) 
Analytical Services, Inc., an American Industrial Hygiene Association (AIHA) accredited 
laboratory in Lanham, Maryland.  The samples were analyzed using the Environmental 
Protection Agency (EPA) method 600/R-93/200(M)-7000B for Lead (reference 7) (see Appendix 
E).   
 
5.  FINDINGS AND DISCUSSION. 
 
     a.  General Information.  Prior to this visit, the contractor reported the former IFR was 
cleaned (2nd time) and all samples were below the 200 µg/ft2 limit.  The bullet trap, plenum 
components, soundproofing, lights, and firing points were removed.  The baffles and radiant 
heaters were left in place.  Five chain-link cages were installed.  
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     b.  Wipe Sampling.  Surface wipe samples were collected in accordance with the guidance 
provided in NG Pam 420-15.  Sample information is presented in Appendix B of this report. 
 
     c.  Results.  Out of 6 samples collected, 4 tested positive for lead.  Three of these 4 were 
reported above 200 µg/ft2, with none above 1,000 µg/ft2.  Complete surface wipe sample results 
are provided in Appendix B of this report.   
 
6.  CONCLUSION.  The floor and trap wall in the Georgetown Readiness Center’s former IFR 
are still contaminated with lead and need to be cleaned again.   
 
7.  RECOMMENDATIONS. 
 
     a.  Decontamination Requirements.  Re-clean the floor area and wall and decontaminate in 
accordance with guidance in NG Pam 420-15.  (RAC 3) (NG Pam 420-15, reference 1) 
 
     b.  Additional Sampling.  Collect more wipe samples once the re-cleaning is completed. 
(RAC 4) (NG Pam 420-15, reference 1) 
 
     c.  Limited Access.  Continue to limit access to the former IFR area to personnel involved in 
the decontamination/conversion operation.  (RAC 4) (NG PAM 420-15, reference 1) 
 
     d.  Encapsulation.  When re-sampling verifies that lead levels are below 200 µg/ft2, coat the 
walls will a sealant to encapsulate any remaining lead dust.  Seal the concrete floors with deck 
enamel and then tile or cover with linoleum.  (RAC 4)  (NG PAM 420-15, reference 1) 
 
8.  ADDITIONAL ASSISTANCE.  I am point of contact for this information and can be reached 
by phone at  or email at . 
 
 
 

           
  
 Regional Industrial Hygienist  
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APPENDIX – A 
REFERENCES 

 
1.  National Guard Pamphlet (NG PAM) 420-15, Guidelines and Procedures for Rehabilitation 
and Conversion of Indoor Firing Ranges, 3 November 2006. 
 
2.  Department of Defense Instruction (DODI) 6055.1, Department of Defense (DOD) Safety and 
Occupational Health (SOH) Program, 19 August 1998. 
 
3.  Title 29 Code of Federal Regulations, Part 1910.1025, Lead, Occupational Safety and Health 
Administration (OSHA), 2013 Edition. 
 
4.  Department of the Army Pamphlet (DA PAM) 40-503, The Army Industrial Hygiene 
Program, 2 April 2013. 
 
5.  Threshold Limit Values for Chemical Substances and Physical Agents and Biological 
Exposure Indices, 2013, American Conference of Governmental Industrial Hygienists, 
Cincinnati, OH. 
 
6.  Occupational Safety and Health Administration Technical Manual, TED 01-00-015 [TED 1-
0.15A], 5th Edition. 
 
7.  Environmental Protection Agency (EPA) Method 600/R-93/200(M), Field Analysis of Lead 
in Paint, Bulk Dust, and Soil by Ultrasonic, Acid Digestion and Colorimetric Measurement, 
September 1993. 
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APPENDIX – B 
WIPE SAMPLE INFORMATION 

 
Sample Number Result Location 

20130926 SC01 < 110 µg/ft2 Plenum Rm, Floor 
20130926 SC02  420 µg/ft2 Floor, Near Trap, Along Right Wall 
20130926 SC03  280 µg/ft2 Wall, Trap 
20130926 SC04  150 µg/ft2 Floor, Trap 
20130926 SC05 < 110 µg/ft2 Floor, Trap 
20130926 SC06  300 µg/ft2 Floor, Near Trap, Along Left Wall 
20130926 SC07 < 12 µg BLANK 
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APPENDIX – D 
ORIGINAL WIPE SAMPLE LOCATIONS 
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INDUSTRIAL HYGIENE SURVEY 
SURFACE WIPE SAMPLING FOR LEAD 

SCANNELL FORMER INDOOR FIRING RANGE 
DELAWARE CITY, DE – 11 SEPTEMBER 2013 

 
 
1.  REFERENCES.  See Appendix A. 
 
2.  PURPOSE.  The purpose of this Industrial Hygiene (IH) survey was to reevaluate the 
progress of the decontamination and conversion project at the former indoor firing range (IFR) in 
the Scannell Readiness Center, 248 Kent Ave, Delaware City, Delaware. 
 
3.  GENERAL.   
 
     a.  Background.   
 
          (1)  The Delaware Army National Guard (DEARNG) Facilities Management office 
initiated a project to decontaminate and convert former IFRs in multiple facilities throughout the 
state. 
 
          (2)  A contractor was hired to manage the project and was responsible for the oversight of 
the cleaning, decontamination, and conversion of each former IFR.  The contractor then 
subcontracted with an independent firm to verify any remaining lead levels were below the 200 
micrograms per square foot (µg/ft2) limit as published in National Guard Pamphlet (NG PAM) 
420-15, Guidelines and Procedures for Rehabilitation and Conversion of Indoor Firing Ranges 
(reference 1). 
 
          (3)  Once the contractor reported all facilities were below the 200 µg/ft2 limit, the Army 
National Guard (ARNG) North Region Industrial Hygiene (IH) office’s assistance was requested 
in order to verify the contractor’s reports.  These sample results and locations are listed in 
Appendices C and D of this report. 
 
          (4)  Upon review of the laboratory results, it was determined that some locations in this 
former IFR were still above the 200 µg/ft2 limit.  The DEARNG Facilities Management office, in 
consultation with the Occupational Health Nurse and the North Region IH office, brought the 
contractor back to clean the affected areas.      
      
     b.  Survey Personnel.  This survey was conducted on 11 September 2013 by , 
Industrial Hygienist, ARNG Midwest Region IH office. 
 
      c.  Risk Assessment Codes (RACs).  RACs are assigned to recommendations to help quantify 
risks to personnel and to aid in the establishment of funding priorities for corrective actions.  
Health RACs are determined by using the RAC table from the Department of Defense 
Instruction (DODI) 6055.1 (reference 2).   
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4.  METHODOLOGY. 
 
     a.  Assessment Criteria.   
 
          (1)  The United States Army, through DODI 6055.1, Section E3.4.1.2, directs that facilities 
provide healthful work environments in accordance with the most stringent standards applicable 
(reference 2).  
 
          (2)  The Occupational Safety and Health Administration (OSHA), through the Code of 
Federal Regulations, have enforceable regulatory standards for workplace safety (reference 3).   
 
          (3)  Department of the Army Pamphlet (DA PAM) 40-503, Industrial Hygiene Program, 
section 1-8, states that Army occupational exposure criteria will be based on the more stringent 
of standards published by OSHA as Permissible Exposure Limits (PELs), guidance from the 
American Conference of Governmental Industrial Hygienists (ACGIH) as Threshold Limit 
Values (TLVs), military unique standards or published guidance from other organizations when 
the primary standards are not applicable (references 4 and 5). 
 
          (4)  In areas containing former IFRs, NG PAM 420-15, Guidelines and Procedures for 
Rehabilitation and Conversion of Indoor Firing Ranges, is used to determine satisfactory levels 
of any lead present in dust (reference 1).  
 
     b.  Wipe Sampling Protocol. 
 
          (1)  Procedures.   Surface wipe sampling methods were conducted in accordance with NG 
PAM 420-15 and OSHA’s Technical Manual, 5th edition (references 1 and 6).   
 
          (2)  Media.  Ghost Wipes were used for sample collection and were placed in 68mL 
HotBlock digestion vessels.  Templates (10 cm x 10 cm) were used to ensure uniform wipe area. 
 
          (3)  Lab Analysis.  All samples were sent to Aerosol Monitoring & Analysis (AMA) 
Analytical Services, Inc., an American Industrial Hygiene Association (AIHA) accredited 
laboratory in Lanham, Maryland.  The samples were analyzed using the Environmental 
Protection Agency (EPA) method 600/R-93/200(M)-7000B for Lead (reference 7) (see Appendix 
E).   
 
5.  FINDINGS AND DISCUSSION. 
 
     a.  General Information.  Prior to this visit, the contractor reported the former IFR was 
cleaned (2nd time) and all samples were below the 200 µg/ft2 limit.  The bullet trap, plenum 
components, soundproofing, and firing points were removed.  Parts of the soundproofing 
material and some of the adhesive mastic were still on the walls at the time of this survey.  
Lockers were also present in the former IFR. 
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     b.  Wipe Sampling.  Surface wipe samples were collected in accordance with the guidance 
provided in NG Pam 420-15.  Sample information is presented in Appendix B of this report. 
 
     c.  Results.  Out of 9 samples collected, 5 tested positive for lead.  Two of these 5 were 
reported above 200 µg/ft2, while none were reported above 1,000 µg/ft2.  Complete surface wipe 
sample results are provided in Appendix B of this report.   
 
6.  CONCLUSION.  The floor and trap wall in the former range area are still contaminated with 
lead and need to be cleaned again.  Also, the soundproofing and mastic should be completely 
removed from the walls prior to encapsulation.   
 
7.  RECOMMENDATIONS. 
 
     a.  Decontamination Requirements.  Re-clean the floor areas and trap wall in accordance with 
guidance in NG Pam 420-15.  (RAC 3) (NG Pam 420-15, reference 1) 
 
     b.  Soundproofing/Mastic Removal.  Remove all soundproofing and mastic from the walls 
prior to any encapsulation efforts.  (RAC 4) (NG Pam 420-15, reference 1) 
 
     c.  Additional Sampling.  Collect more wipe samples once the re-cleaning is completed. 
(RAC 4) (NG Pam 420-15, reference 1) 
 
     d.  Limited Access.  Continue to limit access to the former IFR area to personnel involved in 
the decontamination/conversion operation.  (RAC 4) (NG PAM 420-15, reference 1) 
 
     e.  Encapsulation.  When re-sampling verifies that lead levels are below 200 µg/ft2, coat the 
walls will a sealant to encapsulate any remaining lead dust.  Seal the concrete floors with deck 
enamel and then tile or cover with linoleum.  (RAC 4)  (NG PAM 420-15, reference 1) 
 
8.  ADDITIONAL ASSISTANCE.  I am point of contact for this information and can be reached 
by phone at  or email at  
 
 
 

           
  
 Regional Industrial Hygienist  
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APPENDIX – A 
REFERENCES 

 
1.  National Guard Pamphlet (NG PAM) 420-15, Guidelines and Procedures for Rehabilitation 
and Conversion of Indoor Firing Ranges, 3 November 2006. 
 
2.  Department of Defense Instruction (DODI) 6055.1, Department of Defense (DOD) Safety and 
Occupational Health (SOH) Program, 19 August 1998. 
 
3.  Title 29 Code of Federal Regulations, Part 1910.1025, Lead, Occupational Safety and Health 
Administration (OSHA), 2013 Edition. 
 
4.  Department of the Army Pamphlet (DA PAM) 40-503, The Army Industrial Hygiene 
Program, 2 April 2013. 
 
5.  Threshold Limit Values for Chemical Substances and Physical Agents and Biological 
Exposure Indices, 2013, American Conference of Governmental Industrial Hygienists, 
Cincinnati, OH. 
 
6.  Occupational Safety and Health Administration Technical Manual, TED 01-00-015 [TED 1-
0.15A], 5th Edition. 
 
7.  Environmental Protection Agency (EPA) Method 600/R-93/200(M), Field Analysis of Lead 
in Paint, Bulk Dust, and Soil by Ultrasonic, Acid Digestion and Colorimetric Measurement, 
September 1993. 
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APPENDIX – B 
WIPE SAMPLE INFORMATION 

Sample Number Result Location 

20130911 SC01 < 110 µg/ft2 Floor, Near Left/Rear Wall 
20130911 SC02  190 µg/ft2 Floor, Center of Room 
20130911 SC03 < 110 µg/ft2 Wall, Right, Near Trap 
20130911 SC04  130 µg/ft2 Wall, Left, Middle 
20130911 SC05  490 µg/ft2 Wall, Trap, Right Side 
20130911 SC06  140 µg/ft2 Wall, Trap, Middle 
20130911 SC07 < 110 µg/ft2 Floor, Middle, Near Rear Wall 
20130911 SC08 < 110 µg/ft2 Wall, Left, Near Trap 
20130911 SC09  740 µg/ft2 Floor, Near Trap, Right Side 
20130926 SC10 < 12 µg BLANK 
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APPENDIX – D 
ORIGINAL WIPE SAMPLE LOCATIONS 
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INDUSTRIAL HYGIENE SURVEY 
SURFACE WIPE SAMPLING FOR LEAD 

FORMER INDOOR FIRING RANGE 
SEAFORD, DE – 30 SEPTEMBER 2013 

 
 
1.  REFERENCES.  See Appendix A. 
 
2.  PURPOSE.  The purpose of this Industrial Hygiene (IH) survey was to reevaluate the 
progress of the decontamination and conversion project at the former indoor firing range (IFR) in 
the Seaford Readiness Center, 601 Bridgeville Rd, Seaford, Delaware. 
 
3.  GENERAL.   
 
     a.  Background.   
 
          (1)  The Delaware Army National Guard (DEARNG) Facilities Management office 
initiated a project to decontaminate and convert former IFRs in multiple facilities throughout the 
state. 
 
          (2)  A contractor was hired to manage the project and was responsible for the oversight of 
the cleaning, decontamination, and conversion of each former IFR.  The contractor then 
subcontracted with an independent firm to verify any remaining lead levels were below the 200 
micrograms per square foot (µg/ft2) limit as published in National Guard Pamphlet (NG PAM) 
420-15, Guidelines and Procedures for Rehabilitation and Conversion of Indoor Firing Ranges 
(reference 1). 
 
          (3)  Once the contractor reported all facilities were below the 200 µg/ft2 limit, the Army 
National Guard (ARNG) North Region Industrial Hygiene (IH) office’s assistance was requested 
in order to verify the contractor’s reports.  These sample results and locations are listed in 
Appendices C and D of this report. 
 
          (4)  Upon review of the laboratory results, it was determined that some locations in this 
former IFR were still above the 200 µg/ft2 limit.  The DEARNG Facilities Management office, in 
consultation with the Occupational Health Nurse and the North Region IH office, brought the 
contractor back to clean the affected areas.      
 
     b.  Survey Personnel.  This survey was conducted on 30 September 2013 by , 
Industrial Hygienist, ARNG Midwest Region IH office. 
 
     c.  Risk Assessment Codes (RACs).  RACs are assigned to recommendations to help quantify 
risks to personnel and to aid in the establishment of funding priorities for corrective actions.  
Health RACs are determined by using the RAC table from the Department of Defense 
Instruction (DODI) 6055.1 (reference 2). 
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4.  METHODOLOGY. 
 
     a.  Assessment Criteria.   
 
          (1)  The United States Army, through DODI 6055.1, Section E3.4.1.2, directs that facilities 
provide healthful work environments in accordance with the most stringent standards applicable 
(reference 2).  
 
          (2)  The Occupational Safety and Health Administration (OSHA), through the Code of 
Federal Regulations, have enforceable regulatory standards for workplace safety (reference 3).   
 
          (3)  Department of the Army Pamphlet (DA PAM) 40-503, Industrial Hygiene Program, 
section 1-8, states that Army occupational exposure criteria will be based on the more stringent 
of standards published by OSHA as Permissible Exposure Limits (PELs), guidance from the 
American Conference of Governmental Industrial Hygienists (ACGIH) as Threshold Limit 
Values (TLVs), military unique standards or published guidance from other organizations when 
the primary standards are not applicable (references 4 and 5). 
 
          (4)  In areas containing former IFRs, NG PAM 420-15, Guidelines and Procedures for 
Rehabilitation and Conversion of Indoor Firing Ranges, is used to determine satisfactory levels 
of any lead present in dust (reference 1).  
 
     b.  Wipe Sampling Protocol. 
 
          (1)  Procedures.   Surface wipe sampling methods were conducted in accordance with NG 
PAM 420-15 and OSHA’s Technical Manual, 5th edition (references 1 and 6).   
 
          (2)  Media.  Ghost Wipes were used for sample collection and were placed in 68mL 
HotBlock digestion vessels.  Templates (10 cm x 10 cm) were used to ensure uniform wipe area. 
 
          (3)  Lab Analysis.  All samples were sent to Aerosol Monitoring & Analysis (AMA) 
Analytical Services, Inc., an American Industrial Hygiene Association (AIHA) accredited 
laboratory in Lanham, Maryland.  The samples were analyzed using the Environmental 
Protection Agency (EPA) method 600/R-93/200(M)-7000B for Lead (reference 7) (see Appendix 
E).   
 
5.  FINDINGS AND DISCUSSION. 
 
     a.  General Information.  Prior to this visit, the contractor reported the former IFR was 
cleaned (2nd time) and all samples were below the 200 µg/ft2 limit.  The bullet trap, plenum 
components, baffles, soundproofing and firing points were removed.  The radiant heaters and 
control box were left in place.  Single lockers were also present.  
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     b.  Wipe Sampling.  Surface wipe samples were collected in accordance with the guidance 
provided in NG Pam 420-15.  Sample information is presented in Appendices B of this report. 
 
     c.  Results.  Out of 2 samples collected, both tested positive for lead and were reported above 
200 µg/ft2.  Neither sample result was above 1,000 µg/ft2.  Complete surface wipe sample results 
are provided in Appendix B of this report.   
 
     d.  Lockers.  One sample was collected from the top of a locker inside the range.  The sample 
result from the locker top was reported as below detectable limits for lead.  While not positive 
for lead, all of the locker tops were very dusty and should be wiped down. 
 
6.  CONCLUSION.  The floor in the Seaford Readiness Center’s former IFR is still 
contaminated with lead and needs to be cleaned again.  Efforts should be concentrated on the far 
end (where the former bullet trap was installed).   
 
7.  RECOMMENDATIONS. 
 
     a.  Decontamination Requirements.  Re-clean the floor area and decontaminate in accordance 
with guidance in NG Pam 420-15.  (RAC 3) (NG Pam 420-15, reference 1) 
 
     b.  Dust Removal.  Wipe down the radiant heaters and the locker tops to remove any 
remaining lead and/or dust.  (RAC 4) (NG Pam 420-15, reference 1) 
 
     c.  Additional Sampling.  Collect more wipe samples once the re-cleaning is completed. 
(RAC 4) (NG Pam 420-15, reference 1) 
 
     d.  Limited Access.  Continue to limit access to the former IFR area to personnel involved in 
the decontamination/conversion operation.  (RAC 4) (NG PAM 420-15, reference 1) 
 
     e.  Encapsulation.  When re-sampling verifies that lead levels are below 200 µg/ft2, coat the 
walls will a sealant to encapsulate any remaining lead dust.  Seal the concrete floors with deck 
enamel and then tile or cover with linoleum.  (RAC 4)  (NG PAM 420-15, reference 1) 
 
8.  ADDITIONAL ASSISTANCE.  I am point of contact for this information and can be reached 
by phone at  or email at . 
 
 
 

           
  
 Regional Industrial Hygienist  
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APPENDIX – A 
REFERENCES 

 
1.  National Guard Pamphlet (NG PAM) 420-15, Guidelines and Procedures for Rehabilitation 
and Conversion of Indoor Firing Ranges, 3 November 2006. 
 
2.  Department of Defense Instruction (DODI) 6055.1, Department of Defense (DOD) Safety and 
Occupational Health (SOH) Program, 19 August 1998. 
 
3.  Title 29 Code of Federal Regulations, Part 1910.1025, Lead, Occupational Safety and Health 
Administration (OSHA), 2013 Edition. 
 
4.  Department of the Army Pamphlet (DA PAM) 40-503, The Army Industrial Hygiene 
Program, 2 April 2013. 
 
5.  Threshold Limit Values for Chemical Substances and Physical Agents and Biological 
Exposure Indices, 2013, American Conference of Governmental Industrial Hygienists, 
Cincinnati, OH. 
 
6.  Occupational Safety and Health Administration Technical Manual, TED 01-00-015 [TED 1-
0.15A], 5th Edition. 
 
7.  Environmental Protection Agency (EPA) Method 600/R-93/200(M), Field Analysis of Lead 
in Paint, Bulk Dust, and Soil by Ultrasonic, Acid Digestion and Colorimetric Measurement, 
September 1993. 
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APPENDIX – B 
WIPE SAMPLE INFORMATION 

 
Sample Number Result Location 

20130930 SC01  230 µg/ft2 Floor, Middle of Room 
20130930 SC02  480 µg/ft2 Floor, Near Trap Wall 
20130926 SC07 < 12 µg BLANK 
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APPENDIX – D 
ORIGINAL WIPE SAMPLE LOCATIONS 
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Section 1.0 Executive Summary 
 
An industrial hygiene survey was conducted on November 14, 2012, at the Colonel S.B.I 
Duncan Readiness Center located at 41 Corporate Circle, New Castle, DE  19720.  The 
survey was performed by Mr. .   
 

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

 
2. Lighting levels did not meet the American National Standard 

Institute/Illuminating Engineering Society of North America (ANSI/IESNA) 
recommended guideline in two areas. See Section 4.0 for detailed sampling 
results. 

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

monoxide and carbon dioxide (ventilation) were evaluated during the assessment.   
Relative humidity levels were below The US Army Technical Guide 277 Army 
Facilities Management Information Document on Mold Remediation 
recommendations.  See Section 5.0 for detailed sampling results 
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Section 2.0 Operation Description & Observations 
 
The Colonel S.B.I Duncan Readiness Center is mainly an administrative facility with a 
drill hall, offices, classrooms and storage areas.  There were approximately 5 full-time 
employees stationed at this facility at the time of this survey.     
 
The building was initially constructed in 1960’s.  There have been some renovations 
since its construction.  The building is two stories with a brick exterior.  The interior 
walls are primarily concrete block.  The floors are concrete with vinyl floor tile.   
 
There is a central Heating, Ventilation, and Air-Conditioning (HVAC) system present in 
the facility.  HVAC units service the building via a boiler fired heat pump.  It was 
reported that the HVAC unit in the Drill Hall has not worked in decades.  
 
The firing range has been converted into a weight room.  The bullet trap and ballasts 
remain.  The area appears very clean and well kept.  
 
There is no child-care facility in the building.           
 
Overall housekeeping practices were good.  Areas were clean and well kept.     
 
No ergonomic concerns were reported.  Office areas have computer work stations.  Work 
stations appeared properly designed.  Personnel had supportive chairs. 
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Section 3.0 Lead Testing 
 
Due to the age of the building there is the potential for lead based paint to be present.  
Various surfaces within the facility were screened for lead using surface/wipe samples.  
Surface/wipe samples were collected in accordance with the American Society for 
Testing and Materials (ASTM) E 1792 protocols.   Air samples were collected using 0.8 
um mixed cellulose ester (MCE) filter cassettes attached to low volume air sampling 
pumps.  Blank samples were submitted to the laboratory for quality control purposes.  
Samples were sent to AMA Analytical Services, Inc., in Lanham, Maryland, for lead 
analysis using Environmental Protection Agency (EPA) Method 600/R-93/200 (M)-7420.  
A copy of the laboratory analysis report can be found in Appendix A. 
 

Lead Testing Results Summary 
 

Sample # Location Air 
ug/m3 

Surface  
ug/ft2 

1 Drill Hall  <8.1 * 
2 Converted Firing Range <8.2 * 
3 Drill Hall – Center of Floor * <110 
4 Drill Hall – Top of Flammable Cabinet * <110 
5 Drill Hall – Top of Ice Machine * <110 
6 Kitchen – Top of Refrigerator * <110 
7 Kitchen – Ceiling Supply Diffuser * <110 
8 Converted Firing Range – Bullet Trap * 12,000 

9 Converted Firing Range – Floor, 3 Feet from 
Bullet Trap * 160 

10 Converted Firing Range – Top of Ductwork * 220 
11 Converted Firing Range – Top of Wall Locker * 220 

12 Converted Firing Range – Top of Gym 
Equipment  

* 140 

13 Drill Hall – Floor by Converted Firing Range 
Entrance 

* <110 

14 Medical Office – Top of Desk * <110 
15 126th Readiness Office – Top of Desk * <110 
16 Motor Pool Office – Top of TV * <110 
17 Locker Room – Top of Wall Locker * 230 
18 Safety Office – Top of File Cabinet * <110 
19 Blank – Wipe <12 * 
20 Blank – Air * <3 

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

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

 
o Converted Indoor Firing Range:  

 Bullet Trap 
 Top of Ductwork 
 Top of Wall Locker 

 
o Locker Room – Top of Wall 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 ug/m3.     
 

 Paint was observed to be in good condition throughout the facility.   
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Section 4.0 Lighting 
 
A lighting assessment was conducted throughout the facility.  Measurements were 
collected using a Cooke Cal-Light 400L Precision Light Meter (Serial No. K6988364).  
The light meter was last calibrated in April 2012.  Measurements collected were 
compared to ANSI/IESNA RP-7-01 Lighting Industrial Facilities and RP-1-04 Office 
Lighting. 
 

Light Survey Assessment Summary 
 

Location Foot Candles 
(FC) 

Recommended 
Lighting (FC) 

Sufficient 
Lighting 

126th Administration Office 61.3 30-50 Yes 
Drill Hall  50.8 10 Yes 
Medical Office 101 30-50 Yes 
Kitchen 42.8 50 No 
Weight Room 57 30 Yes 
Motor Pool Office 24.3 30-50 No 
Supply Room  60.1 30 Yes 
Locker Room 15.3 7 Yes 
Safety Office 52.1 30-50 Yes 
Note: FC = Foot Candles 
 
Source: ANSI/IESNA RP-7-01 Lighting Industrial Facilities and RP-1-04 Office 
Lighting. 
 
The following is a summary of the findings and recommendations: 
 
The lighting level measured did not meet the minimum recommended guideline in the 
Kitchen & Motor Pool Office.  Lighting should be improved in these areas. 
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Section 5.0 Indoor Air Quality 
 
Survey measurements were made for ventilation and comfort parameters (carbon dioxide, 
temperature, carbon monoxide and relative humidity).  The air quality measurements 
were collected using direct reading instrumentation for comfort parameters using a 
QTRAK IAQ Meter, Model 7565 (Serial #02041015).  The IAQ Meter was last 
calibrated in August 2012. 
 
The American Society of Heating, Refrigerating, and Air Conditioning Engineers, Inc. 
(ASHRAE) have developed indoor air quality guidelines for mechanically ventilated 
office buildings and commercial settings (ASHRAE standard 62.1-2010).  ASHRAE 
specifies temperature and relative humidity ranges for human comfort (ASHRAE 55-
2010).  The US Army Technical Guide 277 Army Facilities Management Information 
Document on Mold Remediation, recommends maintaining a relative humidity range 
between 30 to 60%. 
 
The following table summarizes the measurements collected.     
 

IAQ Assessment Summary 

Location Temperature  
(◦F) 

Relative 
Humidity 

(%) 

Carbon 
Dioxide  
(ppm) 

Carbon 
Monoxide  

(ppm) 
Drill Hall 66.2 23.8 433 0.7 
Converted Firing Range/Weight 
Room  64.9 28.4 426 0.3 

Kitchen 64.2 26.5 419 0.1 
Motor Pool Office 65.7 27.2 406 0 
Medical Office 66.9 28.3 490 0 
126th Readiness Office 67.8 28.3 504 0 
Mechanical Room 66.6 21.3 1,022 0 
Locker Room 67.5 27.2 453 0 
Safety Office 68.9 27.1 531 0 
Outdoors 57.6 70.8 377 0.4 
Criteria 68.0-79.0 30-60 <1,077 <9.0 
Table Notes: 

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

 
Source: The American Society of Heating, Refrigerating, and Air Conditioning 
Engineers, Inc. (ASHRAE) 55-2010, 62.1-2010 & The US Army Technical Guide 277 
Army Facilities Management Information Document on Mold Remediation.   
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Summary of findings and recommendations: 
 

 Relative humidity was below the recommended criteria of 30-60% in all areas.  
Low relative humidity can cause the drying of the mucous tissues and an 
increased susceptibility to respiratory infection.  Maintain relative humidity levels 
between 30-60%.  

 
 Carbon dioxide levels did not exceed the recommended ceiling of 1,077 parts per 

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

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

 Temperature should be maintained at 68-79 degrees F for comfort in occupied 
areas.  Many areas were not occupied at the time of this survey.    

 
 A visual inspection was conducted throughout visually accessible portions of the 

facility.  The visual inspection was conducted to assess sources or pathways of 
factors potentially deleterious to IAQ.   It was reported that there is an odor 
present (e.g., “natural gas”) when the HVAC system first starts.  This should be 
further investigated.   
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Section 6.0 Suspect Asbestos Containing Building Materials 
 
Based on the age of the building (e.g., constructed in 1960) asbestos-containing materials 
(ACM) could be present in the facility.  However, no suspect ACM was observed during 
this survey.  Inaccessible areas such as behind walls or inside crawlspaces were not 
inspected.     
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Section 7.0 Equipment 
 
The following equipment was utilized during this survey.  All sampling equipment was 
properly calibrated prior to use and verified for accuracy as applicable.  See daily reports 
and calibrations logs for detailed information. 
 

Equipment Serial # Calibration Date Value 
TSI QTrak IAQ Meter 02041015 8/2012 NA 
Cal Light 400 Light Meter K98364 4/2012 NA 
TSI 4199 Calibrator 41460827002 8/2012 NA 
SKC Air Sampling Pump 647631 11/12/2012 2.44 LPM 
SKC Air Sampling Pump 647610 11/12/2012 2.47 LPM 
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Section 8.0 Limitations 
 
This report summarizes our evaluation of the conditions observed at the above referenced 
location.  Our findings are based upon our observations and sampling results obtained at 
the facility at the time of our visit.  The report, results, and subsequent recommendations 
reported herein are also limited to the information available at the time it was prepared 
and investigated.  Conditions may have been in effect prior to the sampling events that 
have changed over time and which cannot be predicted within the scope of this limited 
investigation.  Any conditions discovered which deviate from the data contained in this 
report should be presented to us for our evaluation. 
 
This report is intended for the exclusive use of the client.  This report and the findings 
herein shall not, in whole or in part, be relied upon by any other parties, disseminated or 
conveyed to any other party without prior written consent of the National Guard Bureau, 
and Compliance Management International, Inc.  The findings are relative to the dates of 
our site visits and should not be relied upon for substantially later dates. 
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Appendix A. Laboratory Analysis Report 
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Appendix B. Photographs 
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Exterior of facility 

 

 
Drill hall 
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Lead warning sign on door to the converted firing range 

 

 
Converted firing range 
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Top of wall locker in converted firing range 
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Appendix C. Floor Plan 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

BEST AVAILABLE COPYBEST AVAILABLE COPY

FOIA Requested Record #J-15-0085 (DE) 
Released by National Guard Bureau 

Page 221 of 547



BEST AVAILABLE COPYBEST AVAILABLE COPY

FOIA Requested Record #J-15-0085 (DE) 
Released by National Guard Bureau 

Page 222 of 547



BEST AVAILABLE COPYBEST AVAILABLE COPY

FOIA Requested Record #J-15-0085 (DE) 
Released by National Guard Bureau 

Page 223 of 547



 16
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for asbestos are contained in 40 CFR 61.140 through 61.157. 

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

Regulations (CFR) 745.227(h)(3)] 
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US Army Center for Health Promotion and Preventive Medicine (USACHPPM) 
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(ASHRAE), Thermal Environmental Conditions for Human Occupancy, 55-2010. 
 
 

 
 
 
 

BEST AVAILABLE COPYBEST AVAILABLE COPY

FOIA Requested Record #J-15-0085 (DE) 
Released by National Guard Bureau 

Page 224 of 547





Table of Contents 
 

Section 1.0 Executive Summary ......................................................................................... 3 
 
Section 2.0 Operation Description & Observations............................................................ 4 
 
Section 3.0 Lead Testing..................................................................................................... 5 
 
Section 4.0 Lighting............................................................................................................ 7 
 
Section 5.0 Indoor Air Quality............................................................................................ 8 
 
Section 6.0 Ventilation Survey ......................................................................................... 10 
 
Section 7.0 Suspect Asbestos Containing Building Materials.......................................... 11 
 
Section 8.0 Equipment ...................................................................................................... 12 
 
Section 9.0 Limitations ..................................................................................................... 13 
 
Appendix A. Laboratory Analysis Report ........................................................................ 14 
 
Appendix B. Photographs ................................................................................................. 15 
 
Appendix C. Floor Plan .................................................................................................... 16 
 
Appendix D. References ................................................................................................... 17 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

BEST AVAILABLE COPYBEST AVAILABLE COPY

FOIA Requested Record #J-15-0085 (DE) 
Released by National Guard Bureau 

Page 226 of 547



Section 1.0 Executive Summary 
 
An industrial hygiene survey was conducted on November 20, 2012, at the John H. 
Pigman Readiness Center located at 601 Bridgeville Road, Seaford, DE  19973.  The 
survey was performed by Mr. . 
 

1. Lead bulk, surface and air samples were collected.  Surface levels of lead 
exceeded 200 micrograms per square foot (ug/ft2) in two locations associated with 
the converted indoor firing range.  Cleaning procedures should be improved and 
remedial action should be taken to maintain lead levels below 200 ug/ft2.  See 
Section 3.0 for sampling results.     

 
2. Lighting levels did not meet the American National Standard 

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

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

monoxide and carbon dioxide (ventilation) were within recommended guidelines 
during this survey.  See Section 4.0 for detailed findings. 

 
4. Potential sources of indoor air quality concerns were observed or reported.  These 

included: 
 

a. Water damaged ceilings; 
b. Clogged gutters/spouting. 
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Section 2.0 Operation Description & Observations 
 
The John H. Pigman Readiness Center is mainly an administrative facility with a drill 
hall, offices, classrooms and storage areas.  There were approximately 5 full-time 
employees stationed at this facility at the time of this survey.     
 
The building was initially constructed in 1950 with additions in 1960.  The building is 
one story with a brick exterior.  The interior walls are primarily concrete block and 
drywall.  The floors are concrete with vinyl floor tile or carpet.   
 
There is a central Heating, Ventilation, and Air-Conditioning (HVAC) system present in 
the facility.  HVAC units service the building via a boiler. Some offices have wall 
mounted or window mounted air conditioners.  Supply and return grills were observed to 
be dirty.   
 
The area of the building that was once a firing range has been converted into a locker 
room.  No firing range components remain. The area appears very clean and well kept.  
 
There is no child-care facility in the building.           
 
Overall housekeeping practices were good.  Areas were clean and well kept.     
 
No ergonomic concerns were reported.  Office areas have computer work stations.  Work 
stations appeared properly designed.  Personnel had supportive chairs. 
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Section 3.0 Lead Testing 
 
Due to the age of the building there is the potential for lead based paint to be present.  
Various surfaces within the facility were screened for lead using surface/wipe samples.  
Surface/wipe samples were collected in accordance with the American Society for 
Testing and Materials (ASTM) E 1792 protocols.   Air samples were collected using 0.8 
um mixed cellulose ester (MCE) filter cassettes attached to low volume air sampling 
pumps.  Blank samples were submitted to the laboratory for quality control purposes.  
Samples were sent to AMA Analytical Services, Inc., in Lanham, Maryland, for lead 
analysis using Environmental Protection Agency (EPA) Method 600/R-93/200 (M)-7420.  
A copy of the laboratory analysis report can be found in Appendix A. 
 

Lead Testing Results Summary 
 

Sample # Location Bulk 
(%) 

Air 
ug/m3 

Surface 
ug/ft2 

1 Drill Hall * <6.7 * 
2 Converted Firing Range – Locker Room * <6.7 * 
3 Boiler Room – Peeling Paint 0.0094 * * 
4 Drill Hall – Center of Floor * * <110 
5 Drill Hall – HVAC Supply Diffuser * * <110 
6 Drill Hall – Top of Wall Locker * * 120 
7 Kitchen – Stove Shelf * * <110 
8 Kitchen – Top of Metal Table * * <110 
9 Hallway to Converted Firing Range * * 240 
10 Converted Firing Range – Floor * * 1000 

11 Converted Firing Range – Top of Wall 
Locker 

* * <110 

12 Converted Firing Range – Top of Fan 
Motor 

* * <110 

13 Room 209 – Top of Desk * * <110 
14 Room 204 – Top of Desk * * <110 
15 Supply Office – Bookshelf * * <110 
16 Weight Room – Window * * <110 
17 Dining Hall – Top of Microwave * * <110 
18 Blank – Wipe * * <12 ug 
19 Blank – Air * <3 ug * 
- Criteria 0.5 50 200 

Table Notes: 
1. Bolded results exceed listed criteria 
2. ppm = parts per million 
3. ug/ft2 = micrograms per square foot 
4. ug/m3 = micrograms per cubic meter 
5. ug = micrograms 
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Source: NG PAM 420-15 Guidelines and Procedures for Rehabilitation and Conversion 
of Indoor Firing Ranges  
The National Guard Bureau currently utilizes 200 ug/ft2 as a benchmark for identifying 
lead-contaminated surfaces.  This guideline is referenced in NG PAM 420-15 
“Guidelines and Procedures for Rehabilitation and Conversion of Indoor Firing Ranges” 
as a satisfactory surface contamination level unless the facility is utilized as a childcare 
facility.  In such cases, U.S. Department of Housing and Urban Development (HUD) 
limit of 40 ug/ft2 on floors and 250 ug/ft2 on windowsills should be observed.  There is no 
child care provided at this facility.   
 
Lead bulk, surface and air samples were collected.  The following is a summary of the 
sample results from this survey.   
 

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

 
o Converted Indoor Firing Range- Floor  
o Hallway into the Converted Indoor Firing Range 

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

 
 Air samples for lead were below the Occupational Safety and Health 

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

 
 Paint was observed to be peeling in the boiler room.  A bulk sample was collected 

and determined to contain 0.0094%Pb.  This is less than the EPA definition of 
lead based paint = 0.5%.  However, all areas of peeling paint should be repaired.   

   
 
 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

BEST AVAILABLE COPYBEST AVAILABLE COPY

FOIA Requested Record #J-15-0085 (DE) 
Released by National Guard Bureau 

Page 230 of 547



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

Light Survey Assessment Summary 
 

Location Foot Candles 
(FC) 

Recommended 
Lighting (FC) 

Sufficient 
Lighting 

Drill Hall 88.8 10 Yes 
Room 215 (Office) 43.3 30-50 Yes 
Rom 204 (Office) 52.7 30-50 Yes 
Room 209 (Office) 57.4 30-50 Yes 
Supply Office 55.8 30-50 Yes 
Conference Room  84.1 30-50 Yes 
Weight Room  37.4 30 Yes 
Dining Hall 28.9 10 Yes 
Garage - Storage 33.1 30 No 
Table Notes: 

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

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

IAQ Assessment Summary 
 

Location Temperature  
(◦F) 

Relative 
Humidity 

(%) 

Carbon 
Dioxide  
(ppm) 

Carbon 
Monoxide  

(ppm) 
Drill Hall 70.5 41.4 623 1.9 
Room 215 (Office) 68.2 42.3 594 1.9 
Room 204 (Office) 68.5 42.3 611 1.9 
Room 209 (Office) 69.4 41.8 612 1.7 
Supply Office 69.4 40.9 568 1.5 
Conference Room  72 41.8 684 1.9 
Weight Room  70.2 39.5 454 1.6 
Dining Hall 69.4 36.1 414 1.6 
Garage  67.5 36.8 402 1.3 
Outdoors 56.3 40.2 373 2.5 
Criteria 68.0-79.0 30-60 <1,073 <9.0 
Table Notes: 

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

 
Source: The American Society of Heating, Refrigerating, and Air Conditioning 
Engineers, Inc. (ASHRAE) 55-2010, 62.1-2010 & The US Army Technical Guide 277 
Army Facilities Management Information Document on Mold Remediation.   
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Summary of findings and recommendations: 
 

 Temperature and relative humidity measurements were within the recommended 
guidelines. 

  
 Carbon dioxide levels measured did not exceed the recommended ceiling of 1,073 

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

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

ppm.    
 

 A visual inspection was conducted throughout visually accessible portions of the 
facility to assess sources or pathways of factors potentially deleterious to IAQ.  
The following observations were noted: 

 
o Painted areas in the boiler room was damaged due to water infiltration; 
o Efflorescence was noted on the exterior wall in the dining room and drill 

hall.  This is believed to be due to clogged spouting and gutters. 
 

Identify and repair the source of the water infiltration.  Inspect gutters and 
spouting and clean as needed.  Replace any water stained ceiling tiles.  
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(ACGIH) Industrial Ventilation: A Manual of Recommended Practice for Design (27th 
Edition). 
 
 

Section 7.0 Suspect Asbestos Containing Building Materials 
 
Based on the age of the building (e.g., constructed in 1950) asbestos-containing materials 
(ACM) could be present in the facility.  However, no suspect ACM was noted at the time 
of this survey.  Inaccessible areas such as behind walls or crawlspaces were not 
inspected.    
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Section 8.0 Equipment 
 
The following equipment was utilized during this survey.  All sampling equipment was 
properly calibrated prior to use and verified for accuracy as applicable.  See daily reports 
and calibrations logs for detailed information. 
 

Equipment Serial # Calibration Date Value 
TSI QTrak IAQ Meter 02041015 8/2012 NA 
Cal Light 400 Light Meter K98364 4/2012 NA 
TSI 4199 Calibrator 41460827002 8/2012 NA 
TSI Velometer 0733030 8/2012 NA 
SKC Air Sampling Pump 647631 11/15/2012 2.49 LPM 
SKC Air Sampling Pump 647610 11/15/2012 2.49 LPM 
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Section 9.0 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 COPYBEST AVAILABLE COPY

FOIA Requested Record #J-15-0085 (DE) 
Released by National Guard Bureau 

Page 238 of 547











 
Appendix B. Photographs 
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Exterior of facility 

 

 
Exterior two bay detached garage 
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Drill hall efflorescence below window 

 

 
Drill hall dirty supply diffuser 
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Door to converted firing range lead warning sign 

 

 
Converted firing range 
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Dining hall efflorescence on exterior concrete block wall 

 

 
Drill Hall 
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Boiler room peeling paint and water damage ceiling 

 

 
Inside the two bay detached garage 
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Inside the two bay detached garage MSDS station 

 

 
Inside the two bay detached garage eye wash station 
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Inside the two bay detached garage fist aid station 

 

 
Inside the two bay detached garage overhead vehicle exhaust blower motor 

 
 
 
 
 
 
 
 

BEST AVAILABLE COPYBEST AVAILABLE COPY

FOIA Requested Record #J-15-0085 (DE) 
Released by National Guard Bureau 

Page 250 of 547



 

 
Inside the two bay detached garage overhead vehicle exhaust duct 

 

 
Inside the two bay detached garage overhead vehicle exhaust duct 
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Inside the two bay detached garage fire extinguisher  
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Appendix C. Floor Plan 
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Section 1.0 Executive Summary 
 
An industrial hygiene survey was conducted on November 5, 2012 at the Joseph J. 
Scannell Readiness Center located at the Governor Bacon Health Center, 248 Kent 
Avenue, Delaware City, DE  19706.  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 three locations associated with the 
converted indoor firing range.  Air samples were below the Occupational Safety 
and Health Administration (OSHA) Permissible Exposure Limit (PEL).  See 
Section 3.0 for sampling results.     

 
2. Lighting levels did not meet the American National Standard 

Institute/Illuminating Engineering Society of North America (ANSI/IESNA) 
recommended guideline in the Storage - Supply Area and the 153rd Classroom.  
See Section 4.0 for sampling results. 

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

monoxide and carbon dioxide (ventilation) were evaluated during the assessment.  
Temperature and relative humidity measurements were outside the recommended 
guidelines in all areas sampled. Heating Ventilation and Air-conditioning 
(HVAC) systems were not believed to be on (e.g., occupied mode) in some areas. 
Sample results were within regulatory standards and/or recommended guidelines for 
carbon monoxide and carbon dioxide. See Section 5.0 for sampling results.      

 
4. Presumed asbestos-containing materials (PACM), where visible, were intact and 

in good condition. See Section 6.0 for detailed findings. 
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Section 2.0 Operation Description & Observations 
 
The Joseph J. Scannell Readiness Center is mainly an administrative facility with a drill 
hall, administrative offices, classrooms and storage areas.  There were approximately 10 
full-time employees stationed at this facility at the time of this survey.     
 
The building was constructed in the mid 1970s and is a two story structure with brick 
exterior walls, and a flat roof (replaced in 2011). Interior walls are a mix of concrete 
block and drywall. The floors are concrete, vinyl floor tile, and carpet. The building is set 
in a rural environment.  This facility was acquired the facility in 1992.  
 
The propane-fired, HVAC system present in the drill hall appeared to be in good 
condition.  Multiple air-conditioning units are mounted on the rooftop, but could not be 
inspected at the time of the survey. The HVAC systems were believed to be in limited 
use at the time of this survey due to minimal occupancy in the building.  However, the 
staff on site could not confirm this.    
 
The firing range has been converted into a locker/storage area.  However, the bullet trap 
remains.  This area appeared to be clean and well kept.  
 
No vehicle or shop area exists at the facility. There is no attached garage at the facility. 
 
There are no child-care services in the building.           
 
Overall housekeeping practices were good.  
 
Ms. , RN, BSN, COHN-S State Occupational Health Nurse, was present 
during part of the survey. 
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Section 3.0 Lead Testing 
 
Due to the age of the building there is the potential for lead based paint to be present.  
Various surfaces within the facility were screened for lead using surface wipe samples.  
Surface wipe samples were collected in accordance with the American Society for 
Testing and Materials (ASTM) E 1792 protocols.   Air samples were collected using 0.8 
um mixed cellulose ester (MCE) filter cassettes attached to low volume air sampling 
pumps.  Blank samples were submitted to the laboratory for quality control purposes.  
Samples were sent to AMA Analytical Services, Inc., in Lanham, Maryland, for lead 
analysis using Environmental Protection Agency (EPA) Method 600/R-93/200 (M)-7420.  
A copy of the laboratory analysis report can be found in Appendix A. 
 

Lead Testing Results Summary 
 

Sample # Location Air 
ug/m3 

Surface  
ug/ft2 

1 Converted Firing Range <3.7 * 
2 Drill Hall  <3.7 * 
3 Floor - Center of Drill Hall * <110 
4 Drill Hall – Top of Wall Locker * <110 
5 Kitchen - Top of Desk * <110 
6 Kitchen – Top of Wall Locker * <110 
7 Drill Hall – Top of Soda Machine * 160 
8 Converted Firing Range – Floor * 250 
9 Converted Firing Range – Bullet Trap * 360 
10 Converted Firing Range – Top of Wall Locker * <110 

11 Converted Firing Range – HVAC Supply 
Diffuser Grill * 16,000 

12 Readiness Office – Window Sill * <110 
13 Supply Office – Top of Book Shelf * <110 
14 Conference Room – Conference Table * <110 
15 153rd Classroom – Top of Desk * <110 
16 153rd Classroom – Top of File Cabinet * <110 
17 Wipe Blank  * <12 (ug) 
18 Short Hall off Converted Firing Range – Floor * 120 
19 Air Blank * <3 (ug) 

Key: Bolded results exceed listed criteria 
ug/ft2 – micrograms per square foot 
ug/ft3 – micrograms per cubic meter 
 
Source: NG PAM 420-15 Guidelines and Procedures for Rehabilitation and Conversion 
of Indoor Firing Ranges  
 
The National Guard Bureau currently utilizes 200 ug/ft2 as a benchmark for identifying 
lead-contaminated surfaces.  This guideline is referenced in NG PAM 420-15 
“Guidelines and Procedures for Rehabilitation and Conversion of Indoor Firing Ranges” 
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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.   
 

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

 
o Converted Firing Range – Floor  
o Converted Indoor Firing Range – Bullet Trap  
o Converted Indoor Firing Range – HVAC Supply Diffuser 
 

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

 
 Air samples for lead were below the Occupational Safety and Health 

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

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

Light Survey Assessment Summary 
 

Location Foot Candles 
(FC) 

Recommended 
Lighting (FC) 

Sufficient 
Lighting 

Drill Hall 18.9 10 Yes 
Storage Area - Supply Room 10.8 30 No 
Converted Firing Range – 
Storage 27.2 10 Yes 
Kitchen  76.5 50 Yes 
Boiler Room 88.5 30 Yes 
Readiness Room 31.5 30 Yes 
Conference Room  64.2 30 Yes 
153rd Classroom 28.5 30-50 No 
Bolded results did not meet listed criteria 
FC = Foot Candles 
 
Source: ANSI/IESNA RP-7-01 Lighting Industrial Facilities and RP-1-04 Office 
Lighting. 
 
Summary of findings and recommendations: 
 
The lighting level did not meet the minimum recommended guideline in the supply area 
and the 153rd classroom.   Lighting should be improved in these areas.  
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Section 5.0 Indoor Air Quality 

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

IAQ Assessment Summary 

Location Temperature  
(◦F) 

Relative 
Humidity 

(%) 

Carbon 
Dioxide  
(ppm) 

Carbon 
Monoxide  

(ppm) 
Drill Hall 67.5 28.4 410 1.9 
Kitchen 66.2 30.3 404 1.6 
Boiler Room  69.1 24.9 503 1.3 
Converted Firing Range 65.7 26.3 367 1.5 
Supply Area 67.5 35.6 461 2.3 
Readiness Office 67.1 28.3 466 1.7 
Conference Room 65.7 29.0 507 1.9 
153rd Classroom 66.6 30.6 424 2.1 
Outdoors 55.0 30.3 314 0.0 
Criteria 68.0-79.0 30-60 <1,014 <9.0 
Key: Bolded results exceed listed criteria 
PPM = Parts per million 
 
Source: The American Society of Heating, Refrigerating, and Air Conditioning 
Engineers, Inc. (ASHRAE) 55-2010, 62.1-2010 & The US Army Technical Guide 277 
Army Facilities Management Information Document on Mold Remediation.   
 
Summary of findings and recommendations: 
 

 Temperature and relative humidity measurements were outside the recommended 
guidelines for comfort (30-60% and 68.0-79.0 °F) in all areas sampled.  

 
 Carbon dioxide levels did not exceed the recommended ceiling of 1,014 parts per 

million (ppm).  This indicates that outdoor air ventilation is adequate in all areas.     
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 Carbon monoxide levels were less than the recommended ceiling of 9 ppm.    
 A visual inspection was conducted throughout accessible portions of the facility.  

The visual inspection was conducted to assess sources or pathways of factors 
potentially deleterious to IAQ.  The following observations and conditions were 
noted at the time of this survey.   

 
o It was reported that a roof-top mounted AC unit had leaked during the 

recent summer, causing slight water damage to several ceiling tiles (one 
tile exhibited a small amount of fungal growth) and a water stain on the 
carpet in the conference room. The unit was repaired.  

 
o Three water damaged ceiling tiles were observed in the main lobby. 

Identify and repair the source of the water infiltration.   Replace any water 
stained ceiling tiles.  
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Section 6.0 Suspect Asbestos Containing Building Materials 
 
Based on the age of the building (e.g., originally constructed in 1976) asbestos-containing 
materials (ACM) could be present in the facility.  
 
Presumed asbestos-containing materials (PACM) were observed in the following areas:  
 

1. Mudded pipe fittings were observed in the drill hall, mechanical room, supply 
area, boiler room, and motor-pool area. These were observed to be intact and in 
good condition.  Fittings could be present in other locations including hidden 
areas such as behind walls and ceilings. 

 
2. Breeching (approx 50 ft2) was observed in the boiler room.  It was observed to be 

intact and in good condition.   
 
Inaccessible areas such as behind walls or crawlspaces were not inspected and no bulk 
samples were collected.   
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Section 7.0 Equipment 
 
The following equipment was utilized during this survey.  All sampling equipment was 
properly calibrated prior to use and verified for accuracy as applicable.  See daily reports 
and calibrations logs for detailed information. 
 

Equipment Serial # Calibration Date Value 
TSI QTrak IAQ Meter 02041015 8/2012 NA 
Cal Light 400 Light Meter K98364 4/2012 NA 
TSI 4199 Calibrator 41460827002 8/2012 NA 
SKC Air Sampling Pump 648349 11/2/2012 2.45 LPM 
SKC Air Sampling Pump 647610 11/2/2012 2.45 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.  The findings are relative to the dates of our 
site visits and should not be relied upon for substantially later dates. 
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Appendix A. Laboratory Analysis Report 
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Appendix B. Photographs 
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Exterior of facility 

 

 
Drill hall 
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Converted firing range 

 

 
Mechanical room 
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Mechanical room breeching possible ACM in good condition 

 

 
Mechanical room mudded pipe fitting possible ACM in good condition 
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Conference room water stain on carpet from above ceiling mounted UV that leaked 

condensate water 
 

 
Conference room visible fungal growth, missing, and water stained ceiling tiles from 

above ceiling mounted UV that leaked condensate water 
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Appendix C. Floor Plan 
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NATIONAL GUARD BUREAU 
ARMY NATIONAL GUARD 

NORTH REGION INDUSTRIAL HYGIENE OFFICE 
301-IH OLD BAY LANE 

HAVRE DE GRACE MD  21078 

 

 

 

INDUSTRIAL HYGIENE SURVEY 
SURFACE WIPE SAMPLING FOR LEAD 

SCANNELL FORMER INDOOR FIRING RANGE 
DELAWARE CITY, DE – 26 JUNE 2013 

 
 
1.  REFERENCES.  See Appendix A. 
 
2.  PURPOSE.  The purpose of this Industrial Hygiene (IH) survey was to evaluate the progress 
of the decontamination and conversion project at the former indoor firing range (IFR) in the 
Scannell Readiness Center at 248 Kent Ave in Delaware City, Delaware. 
 
3.  GENERAL.   
 
     a.  Background.   
 
          (1)  The Delaware Army National Guard (DEARNG) Facilities Management office 
initiated a project to decontaminate and convert former IFRs in multiple facilities throughout the 
state. 
 
          (2)  A contractor was hired to manage the project and was responsible for the oversight of 
the cleaning, decontamination, and conversion of each former IFR.  The contractor then 
subcontracted with an independent firm to verify any remaining lead levels were below the 200 
micrograms per square foot (µg/ft2) limit as published in National Guard Pamphlet (NG PAM) 
420-15, Guidelines and Procedures for Rehabilitation and Conversion of Indoor Firing Ranges 
(reference 1). 
 
          (3)  Once the contractor reported all facilities were below the 200 µg/ft2 limit, the Army 
National Guard (ARNG) North Region Industrial Hygiene (IH) office’s assistance was requested 
in order to verify the contractor’s reports.      
 
     b.  Survey Personnel.  This survey was conducted on 26 June 2013 by: 
 
          (1)  , Industrial Hygienist, ARNG North Region IH office 
 
          (2)  , IH Technician (Contractor), ARNG North Region IH office 
 
          (3)  , Occupational Health Nurse for the DEARNG. 
 
     c.  Risk Assessment Codes (RACs).  RACs are assigned to recommendations to help quantify 
risks to personnel and to aid in the establishment of funding priorities for corrective actions.  
Health RACs are determined by using the RAC table from the Department of Defense 
Instruction (DODI) 6055.1 (reference 2).  This table is provided in Appendix B of this report. 
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4.  METHODOLOGY. 
 
     a.  Assessment Criteria.   
 
          (1)  The United States Army, through DODI 6055.1, Section E3.4.1.2, directs that facilities 
provide healthful work environments in accordance with the most stringent standards applicable 
(reference 2).  
 
          (2)  The Occupational Safety and Health Administration (OSHA), through the Code of 
Federal Regulations, have enforceable regulatory standards for workplace safety (reference 3).   
 
          (3)  Department of the Army Pamphlet (DA PAM) 40-503, Industrial Hygiene Program, 
section 1-8, states that Army occupational exposure criteria will be based on the more stringent 
of standards published by OSHA as Permissible Exposure Limits (PELs), guidance from the 
American Conference of Governmental Industrial Hygienists (ACGIH) as Threshold Limit 
Values (TLVs), military unique standards or published guidance from other organizations when 
the primary standards are not applicable (references 4 and 5). 
 
          (4)  In areas containing former IFRs, NG PAM 420-15, Guidelines and Procedures for 
Rehabilitation and Conversion of Indoor Firing Ranges, is used to determine satisfactory levels 
of any lead present in dust (reference 1).  
 
          (5)  In areas not part of a former IFR (e.g. the drill hall adjacent to the former IFR), 
Department of Defense (DoD) Directive-Type Memorandum (DTM) 12-003, Control and 
Management of Surface Accumulations from Lead, Hexavalent Chromium, an Cadmium 
Operations, requires that surfaces are maintained as free as practicable of accumulations of lead 
(reference 6).   
 
          (6)  When children are present, we refer to Title 24 of the Code of Federal Regulations, 
Part 35.1320, Lead-based paint inspections, paint testing, risk assessments, lead-hazard screens, 
and reevaluations (reference 7).  This Housing and Urban Development (HUD) regulation lists a 
clearance level, specific to floors, of 40 µg/ft2, in the table in section 35.1320(b)(2) and is used to 
determine if the dwelling unit, worksite or common area passes or fails the clearance test. 
 
     b.  Wipe Sampling Protocol. 
 
          (1)  Procedures.   Surface wipe sampling methods were conducted in accordance with NG 
PAM 420-15 and OSHA’s Technical Manual, 5th edition (references 1 and 8).   
 
          (2)  Media.  Ghost Wipes were used for sample collection and were placed in 68mL 
HotBlock digestion vessels.  Templates (10 cm x 10 cm) were used to ensure uniform wipe area. 
 
          (3)  Lab Analysis.  All samples were sent to Aerosol Monitoring & Analysis (AMA) 
Analytical Services, Inc., an American Industrial Hygiene Association (AIHA) accredited 
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laboratory in Lanham, Maryland.  The samples were analyzed using the Environmental 
Protection Agency (EPA) method 600/R-93/200(M)-7000B for Lead (reference 9) (see Appendix 
E).   
 
5.  FINDINGS AND DISCUSSION. 
 
     a.  General Information.  Prior to this visit, the contractor reported the former IFR was 
cleaned and all samples were below the 200 µg/ft2 limit.  The bullet trap, plenum components, 
soundproofing, and firing points were removed.  Parts of the soundproofing material and some of 
the adhesive mastic was still on the walls at the time of this survey.  Lockers were also present in 
the former IFR. 
 
     b.  Wipe Sampling.  Surface wipe samples were collected in accordance with the guidance 
provided in NG Pam 420-15.  Sample information is presented in Appendices C and D of this 
report. 
 
     c.  Results.  Out of 18 samples collected, 10 tested positive for lead.  Nine of these 10 were 
reported above 200 µg/ft2, with 3 of those 9 above 1,000 µg/ft2.  Complete surface wipe sample 
results are provided in Appendix C of this report.   
 
6.  CONCLUSION.  The floor in the former range area, trap wall, right and left walls near the 
former trap (including vertical beam along left wall), and the roll door in the Scannell Readiness 
Center’s former IFR are still contaminated with lead and need to be cleaned again.  Also, the 
soundproofing and mastic should be completely removed from the walls prior to encapsulation.   
 
7.  RECOMMENDATIONS. 
 
     a.  Decontamination Requirements.  Re-clean the floor areas, walls and roll door in 
accordance with guidance in NG Pam 420-15.  (RAC 3) (NG Pam 420-15, reference 1) 
 
     b.  Soundproofing/Mastic Removal.  Remove all soundproofing and mastic from the walls 
prior to any encapsulation efforts.  (RAC 4) (NG Pam 420-15, reference 1) 
 
     c.  Additional Sampling.  Collect more wipe samples once the re-cleaning is completed. 
(RAC 4) (NG Pam 420-15, reference 1) 
 
     d.  Limited Access.  Continue to limit access to the former IFR area to personnel involved in 
the decontamination/conversion operation.  (RAC 4) (NG PAM 420-15, reference 1) 
 
     e.  Encapsulation.  When re-sampling verifies that lead levels are below 200 µg/ft2, coat the 
walls will a sealant to encapsulate any remaining lead dust.  Seal the concrete floors with deck 
enamel and then tile or cover with linoleum.  (RAC 4)  (NG PAM 420-15, reference 1) 
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8.  ADDITIONAL ASSISTANCE.  I am point of contact for this information and can be reached 
by phone at  or email at  
 
 
 

           
  
 Regional Industrial Hygienist  
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APPENDIX – A 
REFERENCES 

 
1.  National Guard Pamphlet (NG PAM) 420-15, Guidelines and Procedures for Rehabilitation 
and Conversion of Indoor Firing Ranges, 3 November 2006. 
 
2.  Department of Defense Instruction (DODI) 6055.1, Department of Defense (DOD) Safety and 
Occupational Health (SOH) Program, 19 August 1998. 
 
3.  Title 29 Code of Federal Regulations, Part 1910.1025, Lead, Occupational Safety and Health 
Administration (OSHA), 2013 Edition. 
 
4.  Department of the Army Pamphlet (DA PAM) 40-503, The Army Industrial Hygiene 
Program, 2 April 2013. 
 
5.  Threshold Limit Values for Chemical Substances and Physical Agents and Biological 
Exposure Indices, 2013, American Conference of Governmental Industrial Hygienists, 
Cincinnati, OH. 
 
6.  Department of Defense (DoD) Directive-Type Memorandum (DTM) 12-003, Control and 
Management of Surface Accumulations from Lead, Hexavalent Chromium, and Cadmium 
Operations, 18 April 2012. 
 
7.  Title 24 Code of Federal Regulations, Part 35.1320, Lead-based paint inspections, paint 
testing, risk assessments, lead-hazard screens, and reevaluations, Housing and Urban 
Development (HUD), 2013 Edition. 
 
8.  Occupational Safety and Health Administration Technical Manual, TED 01-00-015 [TED 1-
0.15A], 5th Edition. 
 
9.  Environmental Protection Agency (EPA) Method 600/R-93/200(M), Field Analysis of Lead 
in Paint, Bulk Dust, and Soil by Ultrasonic, Acid Digestion and Colorimetric Measurement, 
September 1993. 
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APPENDIX – B 
DERIVING RISK ASSESSMENT CODES (RACs) FOR HEALTH HAZARDS 

 
(Taken from Table 2 of DODI 6055.1 (reference 2)) 

 
1.  HEALTH HAZARD SEVERITY CODE (HHSC).  Using the following procedures to assess 
points, determine the health hazard severity category (HHSC).  The HHSC reflects the 
magnitude of exposure to a physical, chemical, or biological agent and the medical effects of 
exposure. 
 

a. Exposure Points Assessed 
 

AER 
Possible? 

Exposure Conditions 

<AL Occasionally>AL 
Always<OEL 

>AL 
<=OEL >OEL 

NO 0 3 5 7 

YES 1-2 4 6 8 

 
AER = Alternate exposure route, such as skin absorption, ingestion.  
AL = Action level, DoD component threshold that triggers surveillance actions, such as 
microWatts/cm2, dB, parts per million. 
OEL = Occupational Exposure Limit, DoD exposure limit, such as Threshold Limit Value and 
Permissible Exposure Limit. 
 
 

b. Medical Effects Points Assessed. 
 

Condition Points 

No medical effect, such as nuisance noise and nuisance odor 0 
Temporary reversible illness requiring supportive treatment, such as eye 
irritation and sore throat 1-2 

Temporary reversible illness with a variable but limited period of 
disability, such as metal fume fever 3-4 

Permanent, non-severe illness or loss of capacity, such as permanent 
hearing loss 5-6 

Permanent, severe, disabling irreversible illness or death, such as 
asbestosis and lung cancer 7-8 
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APPENDIX – B – CONTINUED 
DERIVING RISK ASSESSMENT CODES (RACs) FOR HEALTH HAZARDS 

 
c. Determine the HHSC by totaling the points assessed and using the following guide: 

 
Total Points (sum of A and B, above) HHSC 

13-16 I 
9-12 II 
5-8 III 
0-4 IV 

 
 
2.  ILLNESS PROBABILITY CODE (IPC).  Using the following guides to assess points, 
determine the IPC for health hazards.  The IPC is a function of the duration of exposure and the 
number of exposed personnel. 
 

a. Duration of Exposure Points Assessed 
 

Type of  
Exposure 

Exposure Duration 

1-8 hr/wk >8hr/wk, not 
continuous Continuous 

Irregular, intermittent 1-2 4-6 - 
Regular, periodic 2-3 5-7 8 

 
 

b. Number of Exposed Personnel Points Assessed 
 

Number of Exposed 
Personnel Points 

<5 1-2 
5 to 9 3-4 

10 to 49 5-6 
>49 7-8 
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APPENDIX – B – CONTINUED 
DERIVING RISK ASSESSMENT CODES (RACs) FOR HEALTH HAZARDS 

 
c. Determine the IPC for health hazards by totaling the points assessed and using the 

following guide: 
 

Total Points (sum of A and B, above) IPC 

14-16 A 
10-13 B 
5-9 C 
<5 D 

 
 
3.  Determine the RAC for health hazards by using the following matrix to measure health 
hazard severity and mishap probability factors. 
 

HEALTH 
HAZARD 

SEVERITY 
CODE 

ILLNESS PROBABILITY CODE 

A B C D 
I 1 1 2 3 
II 1 2 3 4 
III 2 3 4 5 
IV 3 4 5 5 

 
 
4.  RAC DESCRIPTOR 
 

RAC DESCRIPTOR 

1 CRITICAL 
2 SERIOUS 
3 MODERATE 
4 MINOR 
5 NEGLIGIBLE 
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APPENDIX – D 
WIPE SAMPLE LOCATIONS 
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APPENDIX – F – CONTINUED 
PHOTOGRAPHS 

 
Picture 3: 
 

 
 
View of remaining soundproofing on wall. 
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Section 1.0 Executive Summary 
 
An industrial hygiene survey was conducted on November 14, 2012, at the Georgetown 
Readiness Center located at 109 West Pine Street, Georgetown, DE  19947.  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 three locations.  Cleaning procedures 
should be improved and remedial action should be taken to maintain lead levels 
below 200 ug/ft2.  See Section 3.0 for sampling results.     

 
2. Lighting levels did not meet the American National Standard 

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

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

monoxide and carbon dioxide (ventilation) were within recommended guidelines 
during this survey. 

 
4. Several conditions or factors that could affect indoor air quality were observed at 

the time of this survey.  This includes: 
 

a. Roof leaks and sources of water infiltration; 
b. Poor housekeeping; 
c. Dirty supply and return vents. 
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Section 2.0 Operation Description & Observations 
 
The Georgetown Readiness Center is mainly an administrative facility with a drill hall, 
offices, classrooms, a garage and storage areas.  There were approximately 10 full-time 
employees stationed at this facility at the time of this survey.     
 
The building was initially constructed in 1940.  There have been some renovations since 
its construction.  The building is two stories with a brick exterior.  The interior walls are 
concrete block or plaster.  The floors are concrete with vinyl floor tile or carpet.   
 
There is a storage/garage building located on the property.  This building is used mainly 
to stores items used during deployments and maintenance equipment (e.g., lawn 
mowers). Minor tasks such as changing a tire or light can periodically be done in the 
garage area.  The garage does not have a local exhaust ventilation system. Workers 
performing tasks in the garage wear hearing and eye protection.  No safety hazards were 
observed in the garage. 
 
There is a central Heating, Ventilation, and Air-Conditioning (HVAC) system present in 
the facility.  HVAC units service the building via a boiler.  Some offices have air 
conditioning window units. It was reported that the drill hall does not have a HVAC 
system.   
 
The firing range has been converted into a storage area. Due to previous high surface lead 
sample results the area is posted as a lead hazard area.   
 
There is no child-care facility in the building.           
 
Overall housekeeping practices were poor.  Housekeeping needs improved.     
 
No ergonomic concerns were reported.  Office areas have computer work stations.  Work 
stations appeared properly designed.  Personnel had supportive chairs. 
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Section 3.0 Lead Testing 
 
Due to the age of the building there is the potential for lead based paint to be present.  
Various surfaces within the facility were screened for lead using surface/wipe samples.  
Surface/wipe samples were collected in accordance with the American Society for 
Testing and Materials (ASTM) E 1792 protocols.   Air samples were collected using 0.8 
um mixed cellulose ester (MCE) filter cassettes attached to low volume air sampling 
pumps.  Blank samples were submitted to the laboratory for quality control purposes.  
Samples were sent to AMA Analytical Services, Inc., in Lanham, Maryland, for lead 
analysis using Environmental Protection Agency (EPA) Method 600/R-93/200 (M)-7420.  
A copy of the laboratory analysis report can be found in Appendix A. 
 

Lead Testing Results Summary 
 

Sample # Location Bulk 
(%) 

Air 
ug/m3 

Surface 
ug/ft2 

1 Drill Hall  * <6.7 * 
2 Converted Firing Range – Storage Area * <6.7 * 
3 Drill Hall – Center of Floor * * <110 
4 Drill Hall – Top of Lockers  * * <110 
5 Drill Hall – Top of Flag Stand  * * <110 
6 Kitchen – Top of Mixer * * <110 
7 Kitchen – Top of Wall Locker * * <110 

8 Hallway – Outside Converted Firing 
Range 

* * 230 

9 Converted Indoor Firing Range – Floor * * 110,000 

10 Converted Indoor Firing Range – Top of 
Locker 

* * 130 

11 Converted Indoor Firing Range – Top 
of Shop Vac 

* * 6000 

12 Classroom – Top of Wall Lockers * * <110 
13 Dining Room – Top of Microwave * * <110 
14 Office – Top of Desk * * <110 
15 Supply Office – Top of Desk * * <110 
16 Blank – Wipe * * <12 ug 
17 Blank – Air * <3 ug * 
18 Kitchen Pipes – Peeling Paint 0.0095 * * 
- Criteria 0.5 50 200 

Table Notes: 
1. Bolded results exceed listed criteria 
2. ppm = parts per million 
3. ug/ft2 = micrograms per square foot 
4. ug/m3 = micrograms per cubic meter 
5. ug = micrograms 
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Source: NG PAM 420-15 Guidelines and Procedures for Rehabilitation and Conversion 
of Indoor Firing Ranges  
The National Guard Bureau currently utilizes 200 ug/ft2 as a benchmark for identifying 
lead-contaminated surfaces.  This guideline is referenced in NG PAM 420-15 
“Guidelines and Procedures for Rehabilitation and Conversion of Indoor Firing Ranges” 
as a satisfactory surface contamination level unless the facility is utilized as a childcare 
facility.  In such cases, U.S. Department of Housing and Urban Development (HUD) 
limit of 40 ug/ft2 on floors and 250 ug/ft2 on windowsills should be observed.  There is no 
child care provided at this facility.   
 
Lead bulk, surface and air samples were collected.  The following is a summary of the 
sample results from this survey.   
 

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

 
o Drill Hall – Top of Lockers 
o Converted Indoor Firing Range – Floor 
o Converted Indoor Firing Range – Light Fixture 
o Converted Indoor Firing Range – Overhead Heater 
 

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

 
 Air samples for lead were below the Occupational Safety and Health 

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

 
 Paint was observed to be peeling in the kitchen on pipes.  A bulk sample was 

collected and determined to contain 0.0095%Pb.  This is less than the EPA 
definition of lead based paint = 0.5%.  However, all areas of peeling paint should 
be repaired.   
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Section 4.0 Lighting 
 
A lighting assessment was conducted throughout the facility.  Measurements were 
collected using a Cooke Cal-Light 400L Precision Light Meter (Serial No. K98364).  The 
light meter was last calibrated in April 2012.  Measurements collected were compared to 
ANSI/IESNA RP-7-01 Lighting Industrial Facilities and RP-1-04 Office Lighting. 
 

Light Survey Assessment Summary 
 

Location Foot Candles 
(FC) 

Recommended 
Lighting (FC) 

Sufficient 
Lighting 

Conference Room 52.6 30-50 Yes 
Classroom 4 90.8 30-50 Yes 
Drill Hall 43.1 10 Yes 
Kitchen 93.1 50 Yes 
Converted Firing Range-
Storage 43.1 30 Yes 
Dining Room 87.7 10 Yes 

Office 106.5 30-50 Yes 
Mechanical Room 50.6 30 Yes 
Supply Room 85 30 Yes 
Garage – Light Vehicle 
Maintenance 67.8 75 No 
Table Notes: 

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

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

IAQ Assessment Summary 

Location Temperature  
(◦F) 

Relative 
Humidity 

(%) 

Carbon 
Dioxide  
(ppm) 

Carbon 
Monoxide  

(ppm) 
Conference Room 70.3 34.3 467 2.8 
Classroom 4 71.4 38.7 458 1.4 
Drill Hall 70 38.6 465 2.0 
Kitchen 74.1 40.1 511 2.1 
Converted Firing Range-
Storage 71.6 41.8 476 2.1 

Dining Room 73.8 34.8 494 1.8 
 Office 73 35.2 531 1.8 

Mechanical Room 75.3 34.7 572 1.5 
Supply Room 74.1 34.3 641 1.6 
Garage 71.1 34.3 544 1.8 
Outdoors 56.1 49.1 322 2.3 
Criteria 68.0-79.0 30-60 <1,022 <9.0 
Table Notes: 

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

 
Source: The American Society of Heating, Refrigerating, and Air Conditioning 
Engineers, Inc. (ASHRAE) 55-2010 & The US Army Technical Guide 277 Army 
Facilities Management Information Document on Mold Remediation.   
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Summary of findings and recommendations: 
 

 Temperature and relative humidity measurements were within the recommended 
guidelines. 

  
 Carbon dioxide levels measured did not exceed the recommended ceiling of 1,022 

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

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

ppm.    
 

 A visual inspection was conducted throughout accessible portions of the facility 
to assess sources or pathways of factors potentially deleterious to IAQ.   The 
following observations were noted: 

 
o Numerous roof leaks and associated water damaged ceiling tile were 

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

o Overall housekeeping was poor.  Housekeeping should be improved. 
o The HVAC supply grills located in some areas were dirty. These should 

be cleaned.  Do not permit dirt, debris, microbial growth, etc. to 
accumulate in any portion of the HVAC system.    
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Section 6.0 Suspect Asbestos Containing Building Materials 
 
Based on the age of the building (e.g., constructed in 1940) asbestos-containing materials 
(ACM) could be present in the facility. It was reported that all known asbestos-containing 
materials have been abated.  No suspect ACM was observed at the time of this survey.  
Inaccessible areas such as behind walls or crawlspaces were not inspected.   
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Section 7.0 Equipment 
 
The following equipment was utilized during this survey.  All sampling equipment was 
properly calibrated prior to use and verified for accuracy as applicable.  See daily reports 
and calibrations logs for detailed information. 
 

Equipment Serial # Calibration Date Value 
TSI QTrak IAQ Meter 02041015 8/2012 NA 
Cal Light 400 Light Meter K98364 4/2012 NA 
TSI 4199 Calibrator 41460827002 8/2012 NA 
SKC Air Sampling Pump 647631 11/15/2012 2.49 LPM 
SKC Air Sampling Pump 647610 11/15/2012 2.49 LPM 
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Section 8.0 Limitations 
 
This report summarizes our evaluation of the conditions observed at the above referenced 
location.  Our findings are based upon our observations and sampling results obtained at 
the facility at the time of our visit.  The report, results, and subsequent recommendations 
reported herein are also limited to the information available at the time it was prepared 
and investigated.  Conditions may have been in effect prior to the sampling events that 
have changed over time and which cannot be predicted within the scope of this limited 
investigation.  Any conditions discovered which deviate from the data contained in this 
report should be presented to us for our evaluation. 
 
This report is intended for the exclusive use of the client.  This report and the findings 
herein shall not, in whole or in part, be relied upon by any other parties, disseminated or 
conveyed to any other party without prior written consent of the National Guard Bureau, 
and Compliance Management International, Inc.  The findings are relative to the dates of 
our site visits and should not be relied upon for substantially later dates. 
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Appendix A. Laboratory Analysis Report 
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Appendix B. Photographs 
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Exterior of facility 

 

 
Garage area 
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Garage flammable storage, fire extinguisher and spill kit 

 

 
Garage fist aid kit 
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Peeling paint on pipes in kitchen 

 

 
Lead warning sign on door to converted firing range 
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Inside view of the converted firing range 

 

 
Broom inside the converted firing range, note that dry sweeping should not be performed 

in a lead dust hazard area 
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Shop vac inside the converted firing range note that only HEPA vacuums should be used 

in a lead dust hazard area 
 

 
Front entrance water damage on ceiling plaster 
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Drill Hall 

 

 
Classroom water stained ceiling tile 
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Appendix C. References 
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3. Industrial Ventilation:  A Manual of Recommended Practice for Design, 27th 
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4. American Society of Heating, Refrigerating and Air-Conditioning Engineers 
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America/ANSI 
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America/ANSI 
 

7. National Emission Standard Hazardous Air Pollutants (NESHAP) – The standards 
for asbestos are contained in 40 CFR 61.140 through 61.157. 

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

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

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

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

Document on Mold Remediation, February 2002. 
 

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

 
12. American Society of Heating, Refrigerating and Air-Conditioning Engineers 

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