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

Page 266 of 5269

Posted to NGB FOIA Reading Room 
May, 2018



BEST AVAILABLE COPY

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

Page 267 of 5269

Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



BEST AVAILABLE COPY

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

Page 269 of 5269

Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



BEST AVAILABLE COPY

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

Page 273 of 5269

Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



BEST AVAILABLE COPY

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

Page 275 of 5269

Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



BEST AVAILABLE COPY

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

Page 277 of 5269

Posted to NGB FOIA Reading Room 
May, 2018



BEST AVAILABLE COPY

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

Page 278 of 5269

Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



BEST AVAILABLE COPY

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

Page 288 of 5269

Posted to NGB FOIA Reading Room 
May, 2018



BEST AVAILABLE COPY

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

Page 289 of 5269

Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



BEST AVAILABLE COPY

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

Page 292 of 5269

Posted to NGB FOIA Reading Room 
May, 2018



BEST AVAILABLE COPY

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

Page 293 of 5269

Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



BEST AVAILABLE COPY

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

Page 298 of 5269

Posted to NGB FOIA Reading Room 
May, 2018



BEST AVAILABLE COPY

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

Page 299 of 5269

Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



BEST AVAILABLE COPY

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

Page 302 of 5269

Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



BEST AVAILABLE COPY

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

Page 304 of 5269

Posted to NGB FOIA Reading Room 
May, 2018



BEST AVAILABLE COPY

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

Page 305 of 5269

Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



BEST AVAILABLE COPY

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

Page 308 of 5269

Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



BEST AVAILABLE COPY

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

Page 311 of 5269

Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



BEST AVAILABLE COPY

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

Page 317 of 5269

Posted to NGB FOIA Reading Room 
May, 2018



BEST AVAILABLE COPY

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

Page 318 of 5269

Posted to NGB FOIA Reading Room 
May, 2018



BEST AVAILABLE COPY

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

Page 319 of 5269

Posted to NGB FOIA Reading Room 
May, 2018



BEST AVAILABLE COPY

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

Page 320 of 5269

Posted to NGB FOIA Reading Room 
May, 2018



BEST AVAILABLE COPY

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

Page 321 of 5269

Posted to NGB FOIA Reading Room 
May, 2018



BEST AVAILABLE COPY

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

Page 322 of 5269

Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



BEST AVAILABLE COPY

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

Page 329 of 5269

Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



BEST AVAILABLE COPY

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

Page 332 of 5269

Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



BEST AVAILABLE COPY

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

Page 334 of 5269

Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



BEST AVAILABLE COPY

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

Page 336 of 5269

Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



BEST AVAILABLE COPY

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

Page 340 of 5269

Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



BEST AVAILABLE COPY

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

Page 345 of 5269

Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



BEST AVAILABLE COPY

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

Page 354 of 5269

Posted to NGB FOIA Reading Room 
May, 2018



BEST AVAILABLE COPY

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

Page 355 of 5269

Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



BEST AVAILABLE COPY

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

Page 361 of 5269

Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



BEST AVAILABLE COPY

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

Page 364 of 5269

Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



BEST AVAILABLE COPY

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

Page 366 of 5269

Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



BEST AVAILABLE COPY

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

Page 372 of 5269

Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



BEST AVAILABLE COPY

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

Page 375 of 5269

Posted to NGB FOIA Reading Room 
May, 2018



BEST AVAILABLE COPY

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

Page 376 of 5269

Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



BEST AVAILABLE COPY

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

Page 381 of 5269

Posted to NGB FOIA Reading Room 
May, 2018



BEST AVAILABLE COPY

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

Page 382 of 5269

Posted to NGB FOIA Reading Room 
May, 2018



BEST AVAILABLE COPY

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

Page 383 of 5269

Posted to NGB FOIA Reading Room 
May, 2018



BEST AVAILABLE COPY

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

Page 384 of 5269

Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



BEST AVAILABLE COPY

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

Page 386 of 5269

Posted to NGB FOIA Reading Room 
May, 2018



BEST AVAILABLE COPY

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

Page 387 of 5269

Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



BEST AVAILABLE COPY

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

Page 389 of 5269

Posted to NGB FOIA Reading Room 
May, 2018



BEST AVAILABLE COPY

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

Page 390 of 5269

Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



BEST AVAILABLE COPY

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

Page 393 of 5269

Posted to NGB FOIA Reading Room 
May, 2018



BEST AVAILABLE COPY

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

Page 394 of 5269

Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



BEST AVAILABLE COPY

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

Page 397 of 5269

Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



BEST AVAILABLE COPY

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

Page 402 of 5269

Posted to NGB FOIA Reading Room 
May, 2018



BEST AVAILABLE COPY

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

Page 403 of 5269

Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



BEST AVAILABLE COPY

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

Page 411 of 5269

Posted to NGB FOIA Reading Room 
May, 2018



BEST AVAILABLE COPY

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

Page 412 of 5269

Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



BEST AVAILABLE COPY

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

Page 415 of 5269

Posted to NGB FOIA Reading Room 
May, 2018



BEST AVAILABLE COPY

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

Page 416 of 5269

Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



BEST AVAILABLE COPY

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

Page 420 of 5269

Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



BEST AVAILABLE COPY

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

Page 423 of 5269

Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



BEST AVAILABLE COPY

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

Page 425 of 5269

Posted to NGB FOIA Reading Room 
May, 2018



BEST AVAILABLE COPY

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

Page 426 of 5269

Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



BEST AVAILABLE COPY

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

Page 432 of 5269

Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



BEST AVAILABLE COPY

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

Page 435 of 5269

Posted to NGB FOIA Reading Room 
May, 2018



BEST AVAILABLE COPY

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

Page 436 of 5269

Posted to NGB FOIA Reading Room 
May, 2018



BEST AVAILABLE COPY

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

Page 437 of 5269

Posted to NGB FOIA Reading Room 
May, 2018



BEST AVAILABLE COPY

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

Page 438 of 5269

Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



BEST AVAILABLE COPY

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

Page 441 of 5269

Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



BEST AVAILABLE COPY

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

Page 445 of 5269

Posted to NGB FOIA Reading Room 
May, 2018



BEST AVAILABLE COPY

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

Page 446 of 5269

Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



BEST AVAILABLE COPY

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

Page 451 of 5269

Posted to NGB FOIA Reading Room 
May, 2018



BEST AVAILABLE COPY

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

Page 452 of 5269

Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



BEST AVAILABLE COPY

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

Page 457 of 5269

Posted to NGB FOIA Reading Room 
May, 2018



BEST AVAILABLE COPY

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

Page 458 of 5269

Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



BEST AVAILABLE COPY

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

Page 460 of 5269

Posted to NGB FOIA Reading Room 
May, 2018



BEST AVAILABLE COPY

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

Page 461 of 5269

Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



BEST AVAILABLE COPY

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

Page 463 of 5269

Posted to NGB FOIA Reading Room 
May, 2018



BEST AVAILABLE COPY

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

Page 464 of 5269

Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



BEST AVAILABLE COPY

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

Page 466 of 5269

Posted to NGB FOIA Reading Room 
May, 2018



BEST AVAILABLE COPY

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

Page 467 of 5269

Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



BES  A AILA  

      ( ) 
Released by National Guard Bureau 

Page 478 of 5269

Posted to NGB FOIA Reading Room 
May, 2018



BES   

      ( ) 
Released by National Guard Bureau 

Page 479 of 5269

Posted to NGB FOIA Reading Room 
May, 2018



BES   

       
Released by National Guard Bureau 

Page 480 of 5269

Posted to NGB FOIA Reading Room 
May, 2018



  

BEST       
Released by National Guard Bureau 

Page 481 of 5269

Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



BEST AVAILABLE COPY

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

Page 484 of 5269

Posted to NGB FOIA Reading Room 
May, 2018



BEST AVAILABLE CO Y

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

Page 485 of 5269

Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



BEST AVAILABLE COPY

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

Page 489 of 5269

Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



BEST AVAILABLE COPY

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

Page 492 of 5269

Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



BEST AVAILABLE COPY

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

Page 495 of 5269

Posted to NGB FOIA Reading Room 
May, 2018



BEST AVAILABLE COPY

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

Page 496 of 5269

Posted to NGB FOIA Reading Room 
May, 2018



BEST AVAILABLE COPY

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

Page 497 of 5269

Posted to NGB FOIA Reading Room 
May, 2018



BEST AVAILABLE COPY

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

Page 498 of 5269

Posted to NGB FOIA Reading Room 
May, 2018



Posted to NGB FOIA Reading Room 
May, 2018



BEST AVAILABLE COPY

BEST A I ABLE COPY O A Requested Rec d J 15 85 ( D) 
Re ea ed by N t onal Guard Bureau 

Page 500 of 5269

Posted to NGB FOIA Reading Room 
May, 2018



BEST AVAILABLE COPY

BE  I ABLE COPY FOIA Requested Record #J-15-0085 (MD) 
Re eased y Nati nal Guard Burea  

Page 501 of 5269

Posted to NGB FOIA Reading Room 
May, 2018



BEST AVAILABLE COPY

BES  AIL BL  COPY FOIA Requested Record #J 15 0085 (MD  
Re ease  b  Na ional Guard Bureau 

Page 502 of 5269

Posted to NGB FOIA Reading Room 
May, 2018



BEST AVA LABLE COPY

BEST AVAILABLE COPY FOIA Requested Record #J-15-0085 (MD) 
e eased y Nati na  Guard Bu eau 

Page 503 of 5269

Posted to NGB FOIA Reading Room 
May, 2018
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Readiness thru Health 

 

 
 

EXECUTIVE SUMMARY 
MARYLAND ARMY NATIONAL GUARD FACILITIES INDUSTRIAL HYGIENE 

BASELINE SURVEYS, FIFTH REGIMENT ARMORY 
BALTIMORE, MD 

PROJECT NO. 55-ML-01ED-03 
 
 

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

a. Indoor Air quality.  The armory relative humidity of 60 % met the American Society of 
Heating, Refrigerating, and Air-Conditioning Engineers, Inc. (ASHRAE) recommended 
guidelines for air quality of 30%- 60% relative humidity.  The indoor temperature of   
77.1 degrees Fahrenheit was within the ASHRAE recommended guidelines for an acceptable 
thermal environment of 73-79 degrees Fahrenheit in the summer and 68-74.5 degrees 
Fahrenheit in the winter at 50 % relative humidity.  The indoor carbon dioxide level of 429 ppm 
met the ASHRAE recommended guidelines.  To alleviate occupant discomfort ASHRAE 
recommends that the carbon dioxide concentration in the room not exceed 700 parts per million 
(ppm) more than the outdoor ambient carbon dioxide concentration of 350 ppm.  Therefore the 
total carbon dioxide level should not exceed approximately 1050 ppm in this armory.  All air 
samples were below the laboratory analytical detection limit for lead in air of 3.0 to 15.0µg/m³ as 
well as the Occupational Health and Safety Administration (OSHA) standard of 50µg/m³ for lead 
in air.  The POC stated that ventilation is poor in the Education Office. 
 

b. Lead.  Eight dust-lead wipe sample results exceeded the USACHPPM recommended 
decontamination level of 200µg/ft² for dust-lead on frequently contacted surfaces (the range was 
120 to 4,900,000µg/ft²).  Fifteen dust-lead wipe sample results exceeded the EPA lead 
exposure level for children of 40µg/ft² on floors and the USACHPPM decontamination level of 
200µg/ft² for all other surfaces.  Dust-lead levels in the former IFR are extremely high.  One 
sample exceeded 4,000,000µg/ft².  Parts of the former IFR have never been fully cleaned and 
the IFR is now being used as a storage room.  Personnel responsible for the storage in this 
room are potentially exposed to significant levels of lead, and are tracking lead out of the area 
and redistributing it into adjacent rooms in the armory.  This can result in lead exposures for 
children and for the general workforce.  There is also a potential for these personnel to take lead 
contamination out of the workplace into their vehicles and homes.  One of five deteriorated paint 
sample results exceeded the EPA standard of 0.5 % lead and is lead-based paint.  Deteriorated 
lead-based paint is hazardous to children.  Two additional samples were below the definition of  
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lead-based paint, but exceeded the laboratory analytical detection limits of 0.01 %.  These 
samples are referred to as lead-contaminated paint, and are potentially hazardous to children and 
to the general workforce.  
 

c. There are vinyl asbestos floor tiles in this facility.  
 

d. Lead in water testing revealed all samples were below the EPA action level of 15 parts 
per billion (ppb) lead in water. 
 
3. RECOMMENDATIONS.  The Department of Defense Risk Assessment Codes (RAC) for 
Health Hazards enables one to prioritize remedial action for hazards.  Risk Assessments Codes 
range in magnitude from 1 to 5, with 1 being the highest priority.  The RAC for Lead Exposure 
in the former indoor firing range is classified as 4.  The RAC for Lead Exposure throughout the 
rest of the armory is classified as 5.  Clean all areas in and adjacent to the former IFR 
immediately and in other areas where sampling results showed the presence of dust-lead.  
Comprehensive guidelines are in Appendix F.  Consult with the Maryland Armory 
Environmental Coordinator concerning waste disposal requirements after cleanup.  If children 
will continue to use this facility, clean surfaces to the EPA dust-lead standard for young children 
of 40µg/ft² on floors and clean to 200µg/ft² for dust-lead on all other surfaces.  Recleaning may 
further prevent lead from becoming redistributed into adjacent rooms and resulting in exposures 
for children and for the general workforce.  Repair and stabilize deteriorated paint.  A potential 
occupational exposure to lead has been identified for workers involved in renovation and 
abatement activities.  These workers are required to be in compliance with the OSHA lead in 
construction standard 29 CFR 1926.62.  There is a potential for personnel taking lead 
contamination out of the workplace into their vehicles and homes.  Wear disposable gloves and 
disposable coveralls as extra protection when working in areas identified as having elevated 
levels of lead.  The vinyl asbestos floor tiles are intact.  If they become damaged in the future the 
asbestos tiles may become friable and asbestos fibers may be released.  Army policy requires the 
armory to establish and execute an asbestos hazard management plan for all asbestos in the 
facility, and to take immediate corrective action where a possible asbestos-related health hazard 
has been identified.  Test the ventilation in the Education Room. 
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REPLY TO                       
ATTENTION OF                          

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

a. Armory Mission.  State Headquarters for the Maryland National Guard.  The armory also 
hosts the annual Maryland National Guard Indoor Scholastic Games with more than 2500 
student athletes from 85 area high schools in individual and team competition in track and field 
exercises.  The Fifth Regiment Armory also has been a key site for emergency operations during 
major snowstorms and civil unrest as a command operations site, including support of a 
Operation Desert Storm in 1990-91.  
 

b. Date of Construction.  Originally built around 1910.  It was destroyed by fire in 1926 and 
then rebuilt. 

 
c. POC.  Staff Sergeant , Environmental Compliance Assessment 

Coordinator for the MD NGB 410-576-6132. 
 
d. Survey date.  08 September 2003. 
 

4. SUMMARY OF ACTIONS. 
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a. Sampling.  Surface dust-lead wipe, air, water and bulk paint sampling was conducted to 
determine the existence of lead-based paint and/or lead-based paint hazards (paint-lead hazards).  
CO2, temperature, and relative humidity measurements were collected to determine indoor air 
quality.  Sample locations are in Appendix D. 
 

b. Physical Condition of Facilities. 
 

(1) Paint.  Staff Sergeant , Environmental Compliance Assessment 
Coordinator for the MD NGB, has records that state that lead has been abated in the armory.  
However, there is still deteriorated lead-based paint in the armory.  Also there are extremely high 
levels of lead present in the former indoor firing range. 
 

(2) Asbestos.  Staff Sergeant  has records that state that all asbestos was abated 
in this armory.  There are vinyl asbestos floor tiles still remaining in the Army Band Office. 
 

(3) Mold.  No mold was observed. 
 

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

c. Other Building Concerns.  The POC stated that there is not enough ventilation in the 
education office. 

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

armory. 
 

e. Heating, Ventilation, and Air-conditioning System.  Ventilation and air are provided 
mainly by window-mounted air conditioning units and the manual operation of windows when 
the building is not being heated (80 % of the building).  The remaining 20 % of the building 
space is made up of offices that have a central air conditioning system. 
 

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

deficient lighting. 
 

h. Converted indoor firing range (IFR).  Parts of the former IFR have never been fully 
cleaned and the IFR is now being used as a storage room.  All dust-lead levels in this room are 
extremely high, and some greatly exceed the USACHPPM and National Guard Bureau Region 
North Industrial Hygiene Office recommended surface decontamination level of 200µg/ft². 
 

i. Photographs (Appendix C). 
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j. Site Maps (Appendix B). 
 

k. Facility use by children.  The POC stated that a local high school holds track meets on the 
indoor track.  Occasionally there are family support group dinners.  There is an annual Irish 
festival and other occasional public events such as train shows held in the armory in which 
children participate. 

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

a. Indoor Air Quality.  The armory relative humidity of 60 % met the American Society of 
Heating, Refrigerating, and Air-Conditioning Engineers, Inc. (ASHRAE) recommended 
guidelines for air quality of 30%- 60% relative humidity.  The indoor temperature of  
77.1 degrees Fahrenheit was within the ASHRAE recommended guidelines for an acceptable 
thermal environment of 73-79 degrees Fahrenheit in the summer and 68-74.5 degrees Fahrenheit 
in the winter at 50 % relative humidity.  The outdoor carbon dioxide level was 350 parts per 
million (ppm).  The indoor carbon dioxide level of 429 ppm was within the ASHRAE 
recommended guidelines.  To alleviate occupant discomfort ASHRAE recommends that the 
carbon dioxide concentration in the room not exceed 700 ppm more than the outdoor ambient 
carbon dioxide concentration, which was 350 ppm.  Therefore the total carbon dioxide level 
should not exceed approximately 1050 ppm in this armory. 
 

b. Lead.  Eight dust-lead wipe sample results exceeded the USACHPPM recommended 
decontamination level of 200µg/ft² for dust-lead on frequently contacted surfaces (the range was 
120 to 4,900,000µg/ft²).  Fifteen dust-lead wipe sample results also exceeded the EPA lead 
exposure level for children of 40µg/ft²on floors and the USACHPPM recommended 
decontamination level for 200g/ft² for dust-lead on all other surfaces.  One of five deteriorated 
paint sample results was above the EPA standard of 0.5 % lead and is lead-based paint.  
Deteriorated lead-based paint is hazardous to children.  Two additional samples were below the 
definition of lead-based paint, but exceeded the laboratory analytical detection limits of 0.01 %.  
These samples are referred to as lead-contaminated paint, and are potentially hazardous to 
children.  The lead in water testing results are all below the EPA action level of 15 parts per 
billion (ppb). 
 
Some dust-lead levels in the former IFR are extremely high.  One sample result exceeds 
4,000,000µg/ft².  All air samples were below the laboratory analytical detection limit for lead in 
air of 3.0 to 15.0µg/m³ as well as the Occupational Health and Safety Administration (OSHA) 
standard of 50µg/m³ for lead in air. 
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See Table 1 for dust-lead wipe and bulk paint sample locations, photograph numbers, and 
analytical results.  All sample results that are equal to or exceed 40µg/ft² are highlighted. 
 
TABLE 1 Dust-Lead Wipe and Bulk Paint Sample Locations, Photograph numbers, and 
Analytical Results 

Sample 
Numbers 

Type of 
Sample 

Location Floor Photo Result 
µg/ft² 

BR W01 Wipe Counter of kitchen 4 1612 <110 
BR W02 Wipe Floor near female latrine 4 1613 <110 
BR W03 Wipe Under bulletin board in hallway 3 0925 1000 
BR W04 Wipe Filing cabinet corner room 8 3 0919 <110 
BR W05 Wipe Floor under chairs Room 4 3 0926 <110 
BR W06 Wipe Ledge in Directorate of Logistics office 3 0923 <110 
BR W07 Wipe Electrical box beside (up from) Room 30 3 0924 190 
BR W08 Wipe Wall at entrance into elevator lobby from 

drill area 
3 0927 <110 

BR W09 Wipe Windowsill in human resources office 3 1615 210 
BR W10 Wipe Floor in stairwell of third floor near human  3 1614 <110 
BR W11 Wipe Floor near column outside Public Affairs  

Room 23 
3 1616 650 

BR W12 Wipe Top of refrigerator in Plans, OPS and TNG 
office RM 15 

1 1619 <110 

BR W13 Wipe Step in seating area overlooking drill floor 3 1622 190 
BR W14 Wipe On top of fire hose box  2 0928 1500 
BR W15 Wipe Cabinet in M-8 2 0929 <110 
BR W16 Wipe Outside women’s bathroom 2 0930 <110 
BR W17 Wipe Corner of beam and wall by server box 2 0931 <110 
BR W18 Wipe By radiator in front of restroom 2 0932 <110 
BR W19 Wipe Floor outside State HQ DET 2 1621 150 
BR W20 Wipe Wall near door to hall from NG Honor Guard 

office 
 1622 <110 

BR W21 Wipe Floor near unit ministry team next to lockers  1625 <110 
BR W22 Wipe Wall near fire hose outside of Rm M23  1626 <110 
BR W23 Wipe Floor outside Rm 25 (Fitness)  1627 <110 
BR W24 Wipe Top of box in Rm 20 1 0933 <110 
BR W25 Wipe Under fire extinguisher 1 0934 <110 
BR W26 Wipe By door D-29 (HQ STARC Supply Room) 1 0935 <110 
BR W27 Wipe Under water fountain 1 0936 <110 
BR W28 Wipe Under fire hose by command historian’s 

office 
1 0937 <110 
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BR W29 Wipe Step leading to second floor from Army Band 
Office 

 1628 120 

BR W30 Wipe Floor under fire exits near vendor lobby  1631 <110 
BR W31 Wipe Landing of spiral staircase near education 

office 
 1632 14000 

BR W32 Wipe Window sill in education office.  Citarella’s 
office. 

 1633 130 

BR W33 Wipe Ammunition Room Table Base
ment 

NA <110 

BR W34 Wipe Ammunition Room Floor Base
ment 

NA 1400 

BR W35 Wipe Drill Floor Table surface Drill  NA <110 
BR W36 Wipe Drill Floor Blue Recycling Bin     

Drill 
NA <110 

BR W37 Wipe Drill Floor Entrance     
Drill 

NA <110 

BR W38 Wipe Drill Floor center of floor     
Drill 

NA <110 

BR W39 Wipe Drill Floor folding chairs   
Drill 

NA <110 

BR W40 Wipe Former Firing Range Backstop/ Baffle area Base
ment 

1011 230000 

BR W41 Wipe Former Firing Range Trough/catchment area Base
ment 

1012 4900000 

BR W42 Wipe Former Firing Range Center of Floor Base
ment 

1013 37000 

BR W43 Wipe Former Firing Range Floor Entrance (Just 
inside door) 

Base
ment 

1014 440 

BR Bulk 01 Bulk Wall near Room 15 peeling paint Base
ment 

1620 0.14 % 

BR Bulk 02 Bulk Wall of stairwell in Army Band Office  1629 0.72 % 
BR Bulk 03 Bulk Area under stairwell near Army Band Office  1630 0.16 % 
BR Bulk 04 Bulk Radiator in Education Office  1634 <0.0097 
BR Bulk 05 Bulk Lead Paint Chip RmD

-22 
NA <0.01 

Lead in water testing was conducted in this facility.  The samples are currently being analyzed. 
 
7. DISCUSSION AND CONCLUSIONS. 
 

a. Most of the building is in good condition.  The armory generally observes good 
housekeeping practices. 
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b. The armory relative humidity of 60 % met the ASHRAE recommended guidelines for air 
quality of 30%- 60% relative humidity.  The indoor temperature of 77.1 degrees Fahrenheit was 
within the ASHRAE recommended guidelines for an acceptable thermal environment of  
73-79 degrees Fahrenheit in the summer and 68-74.5 degrees Fahrenheit in the winter at  
50 % relative humidity. 

 
The indoor carbon dioxide level of 429 ppm met the ASHRAE recommended guidelines.  To 
alleviate occupant discomfort ASHRAE recommends that the carbon dioxide concentration in 
the room not exceed 700 ppm more than the outdoor ambient carbon dioxide concentration of 
350 ppm.  Therefore, the total carbon dioxide level should not exceed approximately 1050 ppm 
in this armory. 
 

c. All air samples were below the laboratory analytical detection limit for lead in air of  
3.0 to 15.0µg/m³ as well as the Occupational Health and Safety Administration (OSHA) standard 
of 50µg/m³ for lead in air. 

 
d. Eight dust-lead wipe sample results exceeded the USACHPPM recommended 

decontamination level of 200µg/ft² for dust-lead on frequently contacted surfaces (the range was 
120 to 4,900,000 ug/ft2).  Fifteen dust-lead wipe sample results also exceeded the EPA lead 
exposure level for children of 40ug/ft2 on floors and the USACHPPM decontamination level of 
200µg/ft² for dust-lead on all other surfaces. 

 
e. Dust-lead levels in the former IFR are extremely high.  Parts of the former IFR have 

never been fully cleaned and the IFR is now being used as a storage room.  Personnel responsible 
for the storage in this room are potentially exposed to significantly high levels of lead, and are 
tracking lead out of the area and redistributing lead into adjacent rooms in the armory.  This can 
result in lead exposures for children and for the general workforce. 

 
f. One of five deteriorated paint sample results was above the EPA standard of 0.5 % lead 

and is lead-based paint.  Deteriorated lead-based paint is hazardous to children.  Two additional 
samples were below the definition of lead-based paint, but exceeded the laboratory analytical 
detection limits of 0.01 %.  These samples are referred to as lead-contaminated paint, and are 
potentially hazardous for children exposed to this paint. 

 
g. Army Regulation 420-70 states that the purpose of Army lead hazard management is to 

protect children from all sources of lead exposure.  However, its provisions only control these 
exposures, and do not eliminate them.  Recleaning the areas that showed dust-lead may further 
prevent exposures for children and for the general workforce.  Lead in water testing has been 
conducted in this facility and samples are currently being analyzed. 

 
h. The water samples are below the EPA action levels for lead. 
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ENCLOSURE 
 

FIFTH REGIMENT ARMORY RECOMMENDATIONS 
 
 
The Department of Defense Instruction Number (DODI) 6055.1 provides Risk Assessment 
Codes (RAC) for Health Hazards, a procedure which allows us to assess the magnitude of 
exposure to physical, chemical, and biological agents and the possible medical effects of 
exposure.  The RAC is an expression of the risk associated with the hazard and combines the 
hazard severity and accident probability into a single numeral.  RACs enable one to prioritize 
hazards.  They range in magnitude from 1 to 5, with 1 being the highest priority.  The RAC for 
Lead Exposure in the former indoor firing range is classified as 4.  The RAC for all other areas 
of this armory for Lead Exposure is classified as 5.  The RAC for asbestos exposure is classified 
as 5. 
 
1. Lead Exposure in Former Firing Range.  RAC 4.  Lead Exposure in all other areas of the 
armory:  RAC 5. 
 

a. Clean all areas in and adjacent to the former IFR immediately and other areas where 
sampling results showed elevated levels of lead.  Comprehensive guidelines are in Appendix F.  
Consult with the Maryland Armory Environmental Coordinator concerning waste disposal 
requirements after cleanup.  Apply a sealant to the area.  Recleaning and sealing the IFR may 
further prevent lead from becoming redistributed into adjacent rooms and resulting in exposures 
for children and for the general workforce.  Address all potential lead hazards before extending 
this facility to use for children.  If children will be using this facility, clean surfaces to the EPA 
dust-lead standard for young children of 40µg/ft² on floors and clean to the USACHPPM 
decontamination level of 200µg/ft² for dust-lead on all other surfaces. 

 
b. Repair and stabilize deteriorated paint. 
 
c. A potential occupational exposure to lead has been identified for workers involved in 

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

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

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

 
2. Asbestos Exposure.  RAC 5. 
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The vinyl asbestos floor tiles are intact.  If they become damaged in the future the asbestos tiles 
may become friable and asbestos fibers may be released.  Army policy requires the armory to 
establish and execute an asbestos hazard management plan for all asbestos in the facility, and to 
take immediate corrective action where a possible asbestos-related health hazard has been 
identified. 
 
3. Additional Recommendations.  Test the ventilation in the Education Room. 
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Photo Location Floor Photo Number 

Counter of kitchen 4 1612 

Floor near female latrine 4 1613 

Under bulletin board in hallway 3 0925 

Filing cabinet corner room 8 3 0919 

Floor under chairs Room 4 3 0926 

Ledge in Directorate of Logistics office 3 0923 

Electrical box beside (up from) Room 30 3 0924 

Wall at entrance into elevator lobby from drill area 3 0927 

Windowsill in human resources office 3 1615 

Floor in stairwell of third floor near human 3 1614 

Floor near column outside Public Affairs  Room 23 3 1616 

Top of refrigerator in Plans, OPS and TNG office RM 15 1 1619 

Step in seating area overlooking drill floor 3 1622 

On top of fire hose box 2 0928 

Cabinet in M-8 2 0929 

Outside women’s bathroom 2 0930 

Corner of beam and wall by server box 2 0931 

By radiator in front of restroom 2 0932 

Floor outside State HQ DET 2 1621 

Wall near door to hall from NG Honor Guard office  1622 

Floor near unit ministry team next to lockers  1625 

Wall near fire hose outside of Rm M23  1626 
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Floor outside Rm 25 (Fitness)  1627 

Top of box in Rm 20 1 0933 

Under fire extinguisher 1 0934 

By door D-29 (HQ STARC Supply Room) 1 0935 

Under water fountain 1 0936 

Under fire hose by command historian’s office 1 0937 

Step leading to second floor from Army Band Office  1628 

Floor under fire exits near vendor lobby  1631 

Landing of spiral staircase near education office  1632 

Window sill in education office. Citarella’s office.  1633 

Former Firing Range Backstop/ Baffle area Basement 1011 

Former Firing Range Trough/catchment area Basement 1012 

Former Firing Range Center of Floor Basement 1013 

Former Firing Range Floor Entrance (Just inside door) Basement 1014 

Wall near Room 15 peeling paint Basement 1620 

Wall of stairwell in Army Band Office  1629 

Area under stairwell near Army Band Office  1630 

Radiator in Education Office  1634 
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APPENDIX E 
 

REGULATIONS AND STANDARDS 
 
 

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

 
 

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

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

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

[Adapted from EPA, reference 1] 

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

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

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

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

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

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

from the foundation.  

 

REMEDIATION PLANNING 

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

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

implement the remediation plan and use PPE and containment as appropriate  

 
REMEDIATE MOISTURE AND MOLD PROBLEMS 

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

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

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

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

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

 

FOUR REMEDIATION LEVELS  

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

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

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

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

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

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

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

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

 

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

The following procedures at a minimum are recommended: 

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

Refer to Appendix D for Containment procedures. 

The work area and areas directly adjacent should be covered with a single layer of 
6 mil fire-retardant polyethylene sheet(s) and taped before remediation, to contain 
dust/debris. 

BEST AVAILABLE COPY

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

Page 688 of 5269

Posted to NGB FOIA Reading Room 
May, 2018



TG 277  Feb 02 

 6 

Seal ventilation ducts/grills in the work area and areas directly adjacent with 6 mil 
polyethylene sheeting.  Use an exhaust fan with a High Efficiency Particulate Air 
(HEPA) filter to generate negative pressurization. 

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

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

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

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

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

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

The following procedures are recommended: 

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

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

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

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

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

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

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

 
 

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

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

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

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

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

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

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

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

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

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

The following procedures are recommended: 

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

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

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

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

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

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

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

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

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

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

Water Damage Cleanup and Mold Prevention  

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

   

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

Water-Damaged 
Material† Actions 

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

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

freeze-dry.  

Carpet and backing - 
dry within 24-48 hours§ 

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

dehumidifier.  
• Accelerate drying process with fans.  

Ceiling tiles • Discard and replace.  

Cellulose insulation • Discard and replace.  

Concrete or cinder 
block surfaces 

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

fans, and/or heaters.  

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

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

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

Non-porous, hard 
surfaces 
(Plastics, metals) 

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

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

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

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

Wallboard 
(Drywall and gypsum 
board) 

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

• Ventilate the wall cavity, if possible.  

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

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

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

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

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

Mold Remediation Guidelines  

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

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

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

Material or Furnishing Affected  Cleanup 
Methods† Personal Protective Equipment Containment 

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

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

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

Upholstered furniture & drapes  1, 3  

Wallboard (drywall and gypsum 
board)  3  

Wood surfaces  1, 2, 3 

Minimum  

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

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

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

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

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

board)  3,4 

Wood surfaces  1,2,3 

Limited or Full  

Use professional judgment, consider 
potential for remediator exposure and size 

of contaminated area 

  

Limited  

Use professional judgment, consider 
potential for remediator/occupant 

exposure and size of contaminated area 

  

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

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

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

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

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

board)  3,4 

Wood surfaces  1,2,3,4 

Full  

Use professional judgment, consider 
potential for remediator/occupant exposure 

and size of contaminated area 

  

Full  

Use professional judgment, consider 
potential for remediator exposure and 

size of contaminated area 

  

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

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

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

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

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

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

Personal Protective Equipment (PPE) 

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

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

HEPA filter  

Containment 

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

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

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

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

PERSONAL PROTECTIVE EQUIPMENT 

Skin and Eye Protection 

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

Respiratory Protection 

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

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

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

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

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

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

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

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

CONTAINMENT GUIDANCE 

Containment 

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

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

Containment Tips 
• Always maintain the 

containment area under 
negative pressure. 

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

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

 

Limited Containment 

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

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

Full Containment 

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

 

Introduction 

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

Safety Tips While Investigating and Evaluating Mold and Moisture Problems3 

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

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

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

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

Routine Investigation and Evaluation of moisture and mold problems3. 

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

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

Assessments Requiring Sampling 

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

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

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

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

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

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

 

 

 

MOLD INVESTIGATION DECISION LOGIC

 5
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MOLD INVESTIGATION DECISION LOGIC NOTES: 

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

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

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

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

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

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

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

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

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

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

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

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

Mold Remediation Guidelines  

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

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

Material or Furnishing 
Affected  

Cleanup 
Methods† Personal Protective Equipment Containment 

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

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

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

Upholstered furniture & drapes  1, 3  

Wallboard (drywall and 
gypsum board)  3  

Wood surfaces  1, 2, 3 

Minimum  

N-95 respirator, gloves, and goggles 
None required  

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

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

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

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

gypsum board)  3,4 

Wood surfaces  1,2,3 

Limited or Full  

Use professional judgment, consider 
potential for remediator exposure and size 

of contaminated area 

  

Limited  

Use professional judgment, consider 
potential for remediator/occupant 

exposure and size of contaminated area 

  

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

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

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

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

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

gypsum board)  3,4 

Wood surfaces  1,2,3,4 

Full  

Use professional judgment, consider 
potential for remediator/occupant exposure 

and size of contaminated area 

  

Full  

Use professional judgment, consider 
potential for remediator exposure and size 

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

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

Cleanup Methods 

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

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

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

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

Personal Protective Equipment (PPE) 

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

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

HEPA filter  

Containment 

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

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

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

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

PERSONAL PROTECTIVE EQUIPMENT 

Skin and Eye Protection 

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

Respiratory Protection 

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

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

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

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

 11

BEST AVAILABLE COPY

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

Page 716 of 5269

Posted to NGB FOIA Reading Room 
May, 2018



TG 278  Feb 02 
 

Disposable Protective Clothing  

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

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

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

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

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

Full Containment 

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

 
An industrial hygiene survey was conducted August 1, 2008 at the Armory Facility 
located in Baltimore, Maryland. The study was performed by Mr. , CIH. 

 
Employees were not performing tasks that provided excessive noise levels, as such; 
noise exposure monitoring was not conducted.  
 
Lighting within the facility was also evaluated.  Lighting was found to be within 
applicable recommended levels. 
 
Various surfaces within the HVAC system and throughout the facility were screened for 
lead.  The screening was completed using surface/wipe and air samples.  None of the 
air samples collected were found to have detectable levels of the respective lead 
contaminant.  Lead contamination was identified in the old firing range roof mounted 
HVAC system above Room M10. 
 
Indoor air quality parameters were also evaluated during the assessment.  Indoor air 
quality was found to be within those parameters established by the Environmental 
Protection Agency (EPA) and American Society of Heating, Refrigerating, and Air-
conditioning Engineers, Inc. (ASHRAE).  The firing range is inactive but could have 
contributed to lead exposure to building occupants.  Lead identified in the HVAC system 
could originate from outdoor environmental sources. 
 
During the assessment, written programs for Health and Safety, NESHAP Operations 
and Maintenance Asbestos Survey, and the Hazard Communication Program were 
requested for review, however, the onsite personnel was not able to locate the 
documents.   
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Operation Description 
 
The 5th Regiment Armory primarily serves as an office setting and equipment storage 
facility.  The facility consists of a four story response center that contains office spaces, 
decommissioned gun range, and storage areas.  
 
The exterior walls of the building were constructed of stone.  The interior walls were 
composed of a combination of concrete block, stone and sheetrock. The roof of the 
facility consisted of a built-up roof system.  The heating, ventilating, and air conditioning 
system (HVAC) consisted of a split direct-expansion (DX) systems mounted on the roof.  
The floors were composed of a poured concrete slab and in some areas were finished 
with vinyl floor tiles or hard wood flooring.  The ceilings were generally finished with a 
suspended drop ceiling system.  
 
Site personnel at the time of the site assessment consisted of 70 administrative 
personnel.  The employees on site were conducting general administrative work.  
 
Noise Survey 
 
Employees were not performing tasks that provided excessive noise levels, as such; 
noise exposure monitoring was not conducted.  
 
Lead Testing 
 
At the time of the assessment, no activities were observed which may lead to lead 
exposure.  The facility contains an unoccupied room which was once an indoor firing 
range  
 
Various surfaces within the facility were screened for lead using surface/wipe samples 
and the collection of air samples.  Surface/wipe samples were collected using Ghost 
WipeTM samples and were collected in accordance with the ASTM E 1792 protocols.  Air 
samples were collected using 0.8 µm MCE cassettes attached to low volume air 
sampling pumps.  Blank samples were submitted to the laboratory for quality control 
purposes.  Samples were sent to AMA Analytical Services, Inc., in Lanham, MD for lead 
analysis using EPA Method 600/R-93/200 (M)-7420.  A copy of the laboratory analysis 
report can be found in Appendix B.  
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Lead Testing Results Summary 

Location Air 
ug/m3 

Surface 
ug/ft2 

Chip 
%Pb 

5-1: Drill Floor <2.2   

5-2: Old Firing Range <2.3   

5-3: Class Room 4 <2.4   

5-4: Blank: Air <3   

5-S-1: 4th Flr Kitchen Oven Top  <110  

5-S-2: 4th Flr Kitchen Floor  <110  

5-S-3: Mezz Floor at M8  <110  

5-S-4: Drill Floor at D25/D26  1,000  

5-S-5: Firing Range LEV  2,300  

5-S-6: Firing Range Floor  710  
5-S-7 

Roof Level: HVAC @ Drive Motor 
Above Room M10/M11 

 520  

5-S-8 
Roof Level: HVAC Return side 

Above Room M10/M11 
 970  

5-C-1 Firing Range Wall   0.29 

5-C-2 : Basement Restroom – Men White   <0.011 
5-C-3: Basement Door 
Green@ Classroom 1   11 

5-C-4: Wall – Basement Wall 
Publications Office   1.2 

5-C-5: Basement Door 
Black @ Classroom 1   3.7 

5-C-6: Basement Restroom – Men (Blue)Blue   <0.0092 

5-C-7: Hallway at Classroom 1 (Red)   0.01 

5-C-8: Hall Wall @ Firing Range (White)   0.075 

5-C-9: Radiator Room M25 (Green)   <0.0093 

5-C-10: Wall @ M8   0.024 

Criteria 50 200 0.5 
Key:  ND – None Detected 
 PB – Lead 
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Detectable levels of lead were identified throughout the facility, specifically in the former 
indoor firing range, roof top mechanical unit and drill floor.  The National Guard Bureau 
currently utilizes 200 ug/ft2 as a benchmark for identifying contaminated surfaces.  In 
the” Derivation of Wipe Surface Screening Levels for Environmental Chemicals”, the US 
Army Center for Health Promotion and Preventive Medicine (USACHPPM) has 
determined that 200 ug/ft2 is a satisfactory surface contamination level unless the facility 
is utilized as a childcare facility.  In such cases, HUD levels of 40 μg/ft2 on floors and 
250 μg/ft2 on windowsills should be observed.   
 
No detectable levels of lead were identified in those air samples collected.  Currently, 
OSHA observed an 8-hour time weighted average of 50 ug/m3.  Deteriorated paint was 
observed throughout the facility.   
 
Delaminated paint was mostly due to age along with prolonged exposure to elevated 
humidity levels.  Deteriorated paint was observed on the Drill Floor at between Rooms 
D26 and D27, Room D7, Old Firing Range, hallway at Basement Classroom 1 outside 
of the old motor room, basement level restroom at garage entrance, hallway between 
Basement Classroom 1 and 2 and mezzanine level hallway between rooms M6 and M9.   
 
Samples collected from the basement level door adjacent to Classroom 1 and the wall 
in the Publications office were found to be lead-based paint. 
 
Lighting 
 
A lighting assessment was conducted throughout the facility.  The survey was 
conducted with large bay doors closed.  Measurements were collected using a Cooke 
Cal-Light 400L Precision Light Meter (Serial No. 98047EL).  The light meter was last 
calibrated on February 22, 2008.  Measurements collected were compared to 
ANSI/IESNA RP-7-01 Lighting Industrial Facilities and RP-1-04 Office Lighting. 
 

Light Survey Assessment Summary 

Location Foot Candles Recommended 
Lighting 

Sufficient  
Lighting 

Basement: Firing Range 73-92 30-50 Yes 
Basement: Classroom 3 58-67 30-50 Yes 
Basement: Classroom 4 59-65 30-50 Yes 

Basement: Parking Area 6-8 10 NO 
Basement: Archives Room 32-38 30 Yes 

Basement: Publications Room 11-26 30-50 Yes 
Basement: Supply Office 37-58 30-50 Yes 
Basement: Classroom 1 47-65 30-50 Yes 
Basement: Classroom 2 52-68 30-50 Yes 

First: D29 111-122 30-50 Yes 
First: D28 39-58 30-50 Yes 

First: D27 – Copy Room 36-58 10 Yes 
First: D25 39-62 30-50 Yes 
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First: D24 14-43 30-50 Yes 
First: D21 21-48 30-50 Yes 

First: D20A 33-46 30-50 No 
First: D9 41-70 30-50 Yes 
First: D7 35-81 30-50 Yes 
First: D3 47-59 30-50 Yes 

First: Drill Floor 40-52 30-50 Yes 
Second: 27 88-103 30-50 Yes 
Second: 20 80-97 30-50 Yes 
Second: 19 79-88 30-50 Yes 
Second: 16 48-123 30-50 Yes 
Second: 15 80-128 30-50 Yes 
Second: 14 97-156 30-50 Yes 

Second: Hall/Balcony 25-37 5 Yes 
Second: 12 64-108 30-50 Yes 
Second: 11 52-91 30-50 Yes 
Second: 10 119-160 30-50 Yes 
Second: 8 91-135 30-50 Yes 
Second: 5 98-123 30-50 Yes 
Second: 4 89-112 30-50 Yes 

Second: 30 21-40 30-50 Yes 
Second: 29 61-87 30-50 Yes 
Second 28 83-101 30-50 Yes 

Second: 13 – Lavatory 20-26 5 Yes 
Second: 27A - Lavatory 18-24 5 Yes 

Mezzanine: M27 10-33 30-50 Yes 
Mezzanine: M25 120-139 30-50 Yes 
Mezzanine: M22 28-41 30-50 Yes 
Mezzanine: M15 48-128 30-50 Yes 
Mezzanine: M16 52-97 30-50 Yes 

Mezzanine: M11: Lavatory 37-58 5 Yes 
Mezzanine: M9 48-115 30-50 Yes 
Mezzanine: M8 127-143 30-50 Yes 
Mezzanine: M7 89-114 30-50 Yes 
Mezzanine: M6 84-113 30-50 Yes 

Mezzanine: Hall/Balcony 39-51 5 Yes 
4th: Dining 65-89 10 Yes 
4th: Kitchen 74-90 50 Yes 

 
Indoor Air Quality 
 
Survey measurements were made for ventilation and comfort parameters (carbon 
dioxide, temperature, and relative humidity).  The air quality measurements were 
collected using direct reading instrumentation for comfort parameters using a Fluke IAQ 
Meter, Model 975.  The IAQ Meter was last calibrated in April 2008.   
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The American Society of Heating, Refrigerating, and Air Conditioning Engineers, Inc. 
(ASHRAE) have developed indoor air quality guidelines for mechanically ventilated 
office buildings and commercial settings (ASHRAE standard 62.1-2007).  ASHRAE 
specifies temperature and relative humidity ranges for human comfort (ASHRAE 55-
2004). The US Army Technical Guide 277 Army Facilities Management Information 
Document on Mold Remediation, recommends maintaining a relative humidity range 
between 30 to 60% in occupied areas.   
 
The recommendations for temperature and humidity are based on seasonal and 
regional influences to allow comfort for 80% of a building’s population.   
 
First Floor 
The temperature readings from the interior of the structure ranged from 71.8°F to 80.6°F 
with relative humidity readings ranging from 41.3% to 60.8%.  During the survey, CO2 
levels ranged from 486 ppm to 709 ppm.  
 
Second Floor 
The temperature readings from the interior of the structure ranged from 70.9°F to 78.8°F 
with relative humidity readings ranging from 42.8% to 62.3%.   
 
During the survey, CO2 levels ranged from 416 ppm to 619 ppm.  
 
A water intrusion event was ongoing in second floor rooms 27, 26 and 25.  The 
Facilities Department was aware of the condition.  Water intrusion was occurring from 
above the second floor ceiling.  The source of the water intrusion was suggested by 
Facilities to be related condensation on the chiller lines.  The occupants in Suite 27 
used waste cans for water collection and covered several desks with poly sheeting. 
 
Water damaged ceiling panels were identified in Rooms 27, 4, 10, 11 and 30.  Water 
intrusion appeared to be condensation from above the ceiling grid. 
 
Mezzanine Floor 
The temperature readings from the interior of the structure ranged from 70.2°F to 82.4°F 
with relative humidity readings ranging from 41.1% to 60.2%.   
 
During the survey, CO2 levels ranged from 422 ppm to 700 ppm.  
 
Basement Level 
The temperature readings from the interior of the structure ranged from 72.3°F to 83.3°F 
with relative humidity readings ranging from 41.6% to 51.9%.  2 ppm of carbon 
monoxide was detected throughout the parking area of the basement.  Carbon 
monoxide was not detected within any other occupied area. 
 
During the survey, CO2 levels ranged from 486 ppm to 709 ppm.  Based on the outdoor 
levels observed at the time of the testing, the maximum indoor concentration of CO2 
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recommended is 1,119 ppm (419 ppm + 700 ppm).  The results of the testing met the 
ASHRAE guidelines.   
 

IAQ Assessment Summary 

Location 
Temperat

ure 
(°F) 

Relative 
Humidity 

(%) 

Carbon 
Dioxide 
(ppm) 

Carbon 
Monoxide 

(ppm) 
D27 Copy Rm 76.1 43.8 537 0 

D26 Office 77.2 53.0 572 0 
D24 Office 78.8 41.6 661 0 

D21 80.6 41.7 709 0 
D9 Office 74.2 41.3 552 0 
D28 Office 74.3 44.2 555 0 
D29 Office 75.2 48.0 560 0 
D29 Office 76.1 45.7 546 0 

Mezz – Rec Room 80.6 67.2 453 0 
27 Office 75.2 48.2 541 0 
16 Office 71.4 55.2 424 0 

16A Office 71.6 55.8 416 0 
15 Office 70.9-71.6 53.4-56.3 419-541 0 

Mezzanine 77.9 62.3 482 0 
12 70.3 47.4 508 0 
10 72.5 42.8 570 0 
5 73.4 47.2 493 0 
4 75.2 56.8 550 0 

29 78.8 53.0 469 0 
28 73.4 47.6 464 0 

M27 77.0 41.1 452 0 
M25 70.2 45.7 482 0 
M23 74.3 50.1 553 0 
M15 76.1 44.2 700 0 
M16 78.8 51.6 700 0 

Mezz Level Hall 82.4 55.3 422 0 
M9 76.0 46.2 615 0 
M8 74.3 41.5 515 0 
M7 77.0 50.5 559 0 
M6 74.3 44.1 623 0 

Basement-Garage 83.3 51.9 673 2 
Basement-Old IFR 73.1 49.6 415 0 

Basement-Classroom 3 82.4 42.1 419 0 
Supply Office 77.3 41.1 484 0 

Publication Office 77.9 46.8 514 0 
Archives Office 80.6 46.7 571 0 

Criteria 73.0-79.0 30-50 <1,119 <9.0 
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is utilized as a childcare facility.  Generally, the systems appeared to need a general 
cleaning of the diffusers, ductwork, interior insulation and coils.  The fans could not be 
assessed at the time of the survey. 
 
Limitations 
 
This report summarizes our evaluation of the conditions observed at the above 
referenced location.  Our findings are based upon our observations and sampling results 
obtained at the facility at the time of our visit.  The report, results, and subsequent 
recommendations reported herein are also limited to the information available at the time 
it was prepared and investigated.  Conditions may have been in effect prior to the 
sampling events that have changed over time and which cannot be predicated within the 
scope of this limited investigation.  Any conditions discovered which deviate from the 
data contained in this report should be presented to us for our evaluation. 
 
This report is intended for the exclusive use of the client.  This report and the findings 
herein shall not, in whole or in part, be relied upon by any other parties, disseminated or 
conveyed to any other party without prior written consent of the National Guard Bureau, 
and The EI Group, Inc.  The findings are relative to the dates of our site visits and should 
not be relied upon for substantially later dates. 
 
References 
 
Title 29 Code of Federal Regulations (CFR), Part 1910, Occupational Safety and Health 
Administration. 
 
 Lead - (29 CFR 1910.1025(h)) 
 
American Conference of Governmental Industrial Hygienists (ACGIH) – Threshold Limit 
Values and Biological Exposure Indices, 2008 Edition 
 
Industrial Ventilation: A Manual of Recommended Practice for Design, 25th Edition 
 
Georgia Army National Guard: Standard Army Safety and Occupational Health 
Inspection Checklist; 1 October 1999 Edition 
 
ANSI Z358.1 – 2004, Emergency Eye Wash and Shower Equipment 
 
American Society of Heating, Refrigerating and Air-Conditioning Engineers, Ventilation 
for Acceptable Indoor Air Quality, 62-1-2007. 
 
RP-1-2004, Industrial Lighting, Illuminating Engineering Society of North America/ANSI 
 
RP-7-2001, Industrial Lighting, Illuminating Engineering Society of North America/ANSI 
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National Emission Standard Hazardous Air Pollutants (NESHAP) - The standards for 
asbestos are contained in 40 CFR 61.140 through 61.157. 
 
Environmental Protection Agency (EPA) standards (40 Code of Federal Regulations 
(CFR) 745.227(h)(3)) 
 
Derivation of Wipe Surface Screening Levels for Environmental Chemicals, the US 
Army Center for Health Promotion and Preventive Medicine (USACHPPM) 
 
The US Army Technical Guide 277 Army Facilities Management Information 
Document on Mold Remediation 
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View of facility interior 

 
 

 
Water damaged ceiling panels in Room 12 (2nd Floor) 
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Water damaged ceiling panels, Room 4 

 
 

 
Typical small air conditioner observed throughout facility 
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Water damaged ceiling panels, Room 27 

 
 

 
Containers used in Room 27 for water collection 
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Deteriorated paint on radiator, M25 

 
 

 
Deteriorated paint on Drill Floor at Room D25 
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Deteriorated paint, hallway at M8 

 
 

 
Deteriorated paint, Basement Hall at Classroom 1 
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Interior of HVAC unit, room above M10 

 

 
HVAC above M10, view of filter 
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Exterior view of facility. 
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Appendix B 
 

Laboratory Analysis Report 
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Section 1.0 Executive Summary 
 
An industrial hygiene survey was conducted on October 9, 2013, at the 5th Regiment 
Readiness Center located at 29th Division Street, Baltimore, MD 21201.  The survey was 
performed by Mr.  and Mr. . 
 

1. Lead surface, bulk, and air samples were collected. Lead surface samples exceed 
the recommended guideline at two locations. One of the bulk samples was above 
the lead based paint limit.  See Section 3.0 for detailed sampling results.  

     
2. Lighting levels did not meet the American National Standards 

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

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

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

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

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

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

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

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

 
d. Carbon dioxide (CO2) levels met the ASHRAE 62.1-2013 recommended 

guidelines for mechanically ventilated office buildings and commercial 
settings. 

 
See Section 5.0 for detailed sampling results. 
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Section 2.0 Operation Description & Observations 
 
The 5th Regiment Readiness Center is mainly an administrative facility with a drill hall, 
offices, and classrooms. There were 300-400 full-time employees stationed at the facility 
at the time of this survey.  There are 2 maintenance person assigned to the building. 
 
The building is reported to have been built in 1901. It is a four (4) story structure with a 
basement. The exterior is quarry stone. The interior walls are drywall, block, concrete, 
and ceramic. The floors are wood, concrete, 12”x12” floor tiles, 9” x 9” floor tiles, and 
ceramic tile.   
 
The heating system is a gas-fired hot water unit. Air conditioning in the facility is 
supplied by a roof-top unit and window units.  
 
There is no child-care facility in the building.           
 
No ergonomic concerns were reported. Office areas have computer work stations. Work 
stations appeared to be properly designed. Personnel had supportive chairs. 
 
This facility contains a converted firing range (CFR) being used as a storage area (no 
access). 
 
Suspect asbestos containing material (ACM) and chipped/peeling suspect lead-based 
paint were observed at the time of this survey.  
 
Housekeeping is adequate. 
 
It was reported that the building has several roof leaks. 
 
Water damaged ceiling tiles were observed in several locations in the facility. 
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Section 3.0 Lead Testing 
 
Various surfaces within the facility were screened for lead using surface/wipe samples.  
Surface/wipe samples were collected in accordance with the American Society for 
Testing and Materials (ASTM) E 1792 protocols.   Air samples were collected using 0.8 
micrometer (um) mixed cellulose ester (MCE) filter cassettes attached to low volume air 
sampling pumps.  Blank samples were submitted to the laboratory for quality control 
purposes.  Samples were sent to AMA Analytical Services, Inc., in Lanham, Maryland, 
for lead analysis using Environmental Protection Agency (EPA) Method 600/R-93/200 
(M)-7420.  A copy of the laboratory analysis report can be found in Appendix A. 
 

Lead Testing Results Summary 
 

Sample 
# Location Bulk 

(%) 
Air 

ug/m3 
Surface  
ug/ft2 

1 Drill Hall * <5.5 * 
2 CFR Corridor * <5.6 * 
3 Blank * <3 * 
4 Blank * * <12 
5 Drill Hall Floor Center * * <110 
6 Drill Hall Cabinet Top * * 1,900 
7 Office D37 Safe Top * * <110 
8 Office D21 File Cabinet Top * * <110 
9 AMO Frig Top * * <110 
10 CFR Floor Outside Entrance * * <110 

11 Band Storage Room Table 
Top 

* * 510 

12 Basement locker Room 
Locker Top 

* * <110 

13 Office M21 Table Top * * <110 
14 Office M5C TV Top * * <110 
15 Office M17 Copier Top * * <110 
16 Office B12 Window Sill * * <110 
17 Office 23 Table Top * * <110 
18 Office B30 Desk Top * * <110 
19 Dining Bar Top * * <110 
20 CFR Corridor Wall 0.51 * * 
21 2nd Floor Wall 0.014 * * 
- 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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Sources: 
1. NG PAM 420-15 Guidelines and Procedures for Rehabilitation and Conversion of 

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

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

 Surface levels of lead were above the recommended guideline of <200 ug/ft2 on 
the drill hall cabinet and band storage room table. 

 
 Air samples for lead were below the Occupational Safety and Health 

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

 
 Bulk samples for lead were above the lead based paint limit on the wall of the 

converted firing range corridor. 
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Section 4.0 Lighting 
 
A lighting assessment was conducted throughout the facility.  Measurements were 
collected using a Cooke Cal-Light 400 Precision Light Meter (Serial No. 98011EL).  The 
light meter was last calibrated in November 2012.  Measurements collected were 
compared to ANSI/IESNA RP-7-01 Lighting Industrial Facilities and RP-1-04 Office 
Lighting. 

Light Survey Assessment Summary 

Location Foot Candles 
(FC) 

Recommended 
Lighting (FC) 

Sufficient 
Lighting 

Drill Hall 25.8 10 Yes 
Garage 7.0 75 No 
Band Storage Room 69.8 30 Yes 
Amory Lounge  50.3 10 Yes 
Armory Office 84.0 30-50 Yes 
Office D28 56.4 30-50 Yes 
Conference D28A 26.3 30 No 
Copy Room 62.8 10 Yes 
Mail Room 66.1 50 Yes 
Office D25A 58.7 30-50 Yes 
Office 25B 46.0 30-50 Yes 
Office M5A 74.1 30-50 Yes 
Office M21 25.4 30-50 No 
Office M18 67.7 30-50 Yes 
Office M17 37.9 30-50 Yes 
Office 17A 51.3 30-50 Yes 
Office B12 74.3 30-50 Yes 
Office 10 151.4 30-50 Yes 
Dining Room 45.0 30-50 Yes 
Table Notes: 

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

 
Source: ANSI/IESNA RP-7-01 Lighting Industrial Facilities and RP-1-04 Office 
Lighting. 
 
The lighting levels did not meet the minimum recommended guideline in Conference 
D28A, Office M21, and Vehicle Maintenance Garage. 
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Section 5.0 Indoor Air Quality 
 
Survey measurements were made for comfort parameters and ventilation (temperature, 
relative humidity, carbon dioxide, and carbon monoxide).  The air quality measurements 
were collected using direct reading instrumentation for comfort parameters using a 
QTRAK IAQ Meter, Model 7575-X (Serial #39018).  The IAQ Meter was last calibrated 
in March 2013. 
 
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 62.1-2013).  ASHRAE 
specifies temperature ranges for human comfort (ASHRAE 55-2010).  The US Army 
Technical Guide 277 Army Facilities Management Information Document on Mold 
Remediation, recommends maintaining a relative humidity range between 30 to 60%. 
 
The following table summarizes the measurements collected.     
 

IAQ Assessment Summary 

Location Temperature  
(°F) 

Relative 
Humidity 

(%) 

Carbon 
Dioxide  
(ppm) 

Carbon 
Monoxide  

(ppm) 
Outdoors 64.9 50.5 389 1.5 
AMO Office 72.1 47.8 510 0.4 
Office D28 72.4 47.0 630 0.6 
Office M5A 73.3 45.3 485 0.5 
Office M21 72.9 47.1 516 0.6 
Office M18 73.3 46.7 777 0.9 
Criteria 68-79 30-60 <1,089 <9 
Table Notes: 

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

 
Sources: The American Society of Heating, Refrigerating, and Air Conditioning 
Engineers, Inc. (ASHRAE) 55-2010, 62.1-2013, Environmental Protection Agency 
(EPA) National Ambient Air Quality Standard (NAAQS) & The US Army Technical 
Guide 277 Army Facilities Management Information Document on Mold Remediation.   
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Summary of findings and recommendations: 
 

 Temperature measurements met the recommended 68-79°F in all locations 
measured.  

 
 Relative humidity levels met the recommended guideline of 30 – 60 % in all 

locations measured. 
 
 Carbon dioxide levels were measured to evaluate building ventilation or the 

introduction of outdoor air into the building. The recommended ceiling is 
obtained by adding 700 ppm to the measured outdoor carbon dioxide level. For 
this survey, carbon dioxide levels did not exceed the recommended ceiling of 
1,089 ppm (700 ppm + 389 ppm). This is an indication that outdoor air ventilation 
is adequate. 

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

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

 
 A visual inspection was conducted throughout accessible portions of the facility 

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

 
1. It was reported that the roof leaks in several places. Water-damaged ceiling 

tiles were observed in the administrative area stairwell. Sources should be 
identified and corrected to ensure no further damage occurs. 

 
2. Chipped and peeling paint (~750 square feet) was observed on walls in several 

areas of the facility. Samples were collected for lead paint analysis. 
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Section 6.0 Suspect Asbestos Containing Building Materials (ACM) 
 
Suspect asbestos containing material (ACM) was noted at the time of this survey. 9”x9” 
floor tile was observed in the basement comprising approximately 40% of the total floor 
area.  
 
Inaccessible areas such as behind walls or crawlspaces were not inspected.  ACM could 
potentially be present in these areas.   
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Section 7.0 Equipment 
 
The following equipment was utilized during this survey.  All sampling equipment was 
properly calibrated prior to use and verified for accuracy as applicable.  See daily reports 
and calibration logs for detailed information. 
 

Equipment Serial # Calibration Date Value 
TSI QTrak IAQ Meter 1228014 5/2013 NA 
Cal Light 400 Light Meter 98011EL 11/2012 NA 
SKC Air Sampling Pump 647631 10/09/13 2.58 LPM 
SKC Air Sampling Pump 648349 10/09/13 2.55 LPM 
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Section 8.0 Limitations 
 
This report summarizes our evaluation of the conditions observed at the above referenced 
location.  Our findings are based upon our observations and sampling results obtained at 
the facility at the time of our visit.  The report, results, and subsequent recommendations 
reported herein are also limited to the information available at the time it was prepared 
and investigated.  Conditions may have been in effect prior to the sampling events that 
have changed over time and which cannot be predicted within the scope of this limited 
investigation.  Any conditions discovered which deviate from the data contained in this 
report should be presented to us for our evaluation. 
 
This report is intended for the exclusive use of the client.  This report and the findings 
herein shall not, in whole or in part, be relied upon by any other parties, disseminated or 
conveyed to any other party without prior written consent of the National Guard Bureau, 
and Compliance Management International, Inc.  The findings are relative to the dates of 
our site visits and should not be relied upon for substantially later dates. 
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Appendix A. Laboratory Analysis Report 
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Appendix B. Photographs 
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Appendix C. Floor Plan 
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EXECUTIVE SUMMARY 

 
An industrial hygiene survey was conducted July 31, 2008 at the Readiness Center 
Facility Identification No. 486 located in Baltimore, Maryland. The study was performed 
by Mr. , CIH. 

 
Employees were not performing tasks that provided excessive noise levels, as such; 
noise exposure monitoring was not conducted.  
 
Lighting within the facility was also evaluated.  Lighting was found to be within 
applicable recommended levels. 
 
Various surfaces within the HVAC system and throughout the facility were screened for 
lead.  The screening was completed using surface/wipe and air samples.  None of the 
air samples collected were found to have detectable levels of the respective lead 
contaminant.  Lead contamination was identified on several surfaces. 
 
Indoor air quality parameters were also evaluated during the assessment.  Indoor air 
quality was found to be within those parameters established by the Environmental 
Protection Agency (EPA) and American Society of Heating, Refrigerating, and Air-
conditioning Engineers, Inc. (ASHRAE).  The firing range is inactive but could have 
contributed to lead exposure to building occupants.  If not addressed, these may 
provide sources of poor indoor air quality. 
 
During the assessment, written programs for Health and Safety, NESHAP Operations 
and Maintenance Asbestos Survey, and the Hazard Communication Program were 
requested for review, however, the onsite personnel was not able to locate the 
documents.   
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Operation Description 
 
The Baltimore Cade Readiness Center primarily serves as an office setting and 
equipment storage facility.  The facility consists of a single story plus basement 
response center that contains a maintenance bay, office spaces, decommissioned gun 
range, and unit storage areas.  
 
The exterior walls of the building were constructed of concrete block and red brick.  The 
interior walls were composed of a combination of concrete block and sheetrock. The 
roof of the facility consisted of a built-up roof system.  The heating, ventilating, and air 
conditioning system (HVAC) consisted of a split direct-expansion (DX) system. The 
floors were composed of a poured concrete slab and in some areas were finished with 
vinyl floor tiles or hard wood flooring.  The ceilings were generally composed of 
corrugated metal roof deck and in some areas were finished with a suspended drop 
ceiling system. 
 
Site personnel at the time of the site assessment consisted of six administrative 
personnel.  The employees on site were conducting general administrative work.  
 
Noise Survey 
 
Employees were not performing tasks that provided excessive noise levels, as such; 
noise exposure monitoring was not conducted.  
 
Lead Testing 
 
At the time of the assessment, no activities were observed which may lead to lead 
exposure other than ammunition handling.  The facility contains a gym which was once 
an indoor firing range  
 
Various surfaces within the facility were screened for lead using surface/wipe samples 
and the collection of air samples.  Surface/wipe samples were collected using Ghost 
WipeTM samples and were collected in accordance with the ASTM E 1792 protocols.  Air 
samples were collected using 0.8 µm MCE cassettes attached to low volume air 
sampling pumps.  Blank samples were submitted to the laboratory for quality control 
purposes.  Samples were sent to AMA Analytical Services, Inc., in Lanham, MD for lead 
analysis using EPA Method 600/R-93/200 (M)-7420.  A copy of the laboratory analysis 
report can be found in Appendix B.  
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Lead Testing Results Summary 

Location Air 
ug/m3 

Surface 
ug/ft2 Bulk Chip 

%Pb 
486-2: Supply Room <2.7    

486-1: Storage/Firing Range <2.8    

486-3: Air Blank <3    

486-4: Kitchen Fridge Top  12   

486-5: Basement Kitchen Cooler Top  28   

486-6: 123 Desk Top  14   

486-7: Basement Gym Heater  250   

486-8: 106 Desk  21   

486-9: Basement – Gym Exhaust Fan  400   

486-10: Blank Wipe  <12   

486-11: 123A Ceiling    0.26 

486-12: Boiler Room Wall    0.45 

486-13: Boiler Room Pipe    0.3 

486-14: 119B HVAC Duct    0.27 

Criteria 50 200 5,000 0.5 
Key:  ND – None Detected 
 PB – Lead 
 
Detectable levels of lead were identified in the former range/gym exhaust vent and 
heater vent, kitchen, Supply Room and locker room.  The National Guard Bureau 
currently utilizes 200 ug/ft2 as a benchmark for identifying contaminated surfaces.  In 
the” Derivation of Wipe Surface Screening Levels for Environmental Chemicals”, the US 
Army Center for Health Promotion and Preventive Medicine (USACHPPM) has 
determined that 200 ug/ft2 is a satisfactory surface contamination level unless the facility 
is utilized as a childcare facility.  In such cases, HUD levels of 40 μg/ft2 on floors and 
250 μg/ft2 on windowsills should be observed. 
 
No detectable levels of lead were identified in those air samples collected.  Currently, 
OSHA observed an 8-hour time weighted average of 50 ug/m3. 
 
Deteriorated paint was observed in the boiler room, storage room 119 ductwork and 
boiler room.  Delaminated paint was mostly due to age along with prolonged exposure 
to elevated humidity levels.   
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Air samples were collected from the Supply Room and old Gun Range.  Wipe samples 
were collected from several areas within the facility including floors, cabinet tops and 
HVAC components. Detectable levels of lead were identified in all collected indoor 
samples.  Additionally, delaminating paint was identified in the Boiler Room, Supply 
Room and Equipment storage room which was found to contain detectable levels of 
lead. 
 
Lighting 
 
A lighting assessment was conducted throughout the facility.  The survey was 
conducted with large bay doors closed.  Measurements were collected using a Cooke 
Cal-Light 400L Precision Light Meter (Serial No. 98047EL).  The light meter was last 
calibrated on February 22, 2008.  Measurements collected were compared to 
ANSI/IESNA RP-7-01 Lighting Industrial Facilities and RP-1-04 Office Lighting.  
 
 
 

Light Survey Assessment Summary 

Location Foot Candles Recommended 
Lighting 

Sufficient  
Lighting 

106/104/105 Office 63-74 30-50 Yes 
Kitchen: 103 7-12 50 Yes 
102 Office 77-86 30-50 Yes 
108 Latrine 7-14 5 Yes 

Hallway 8-52 5 Yes 
109 Latrine .4-6 5 Yes 
112 Office 78-101 30-50 Yes 
111 Office 68-82 30-50 Yes 
113 Office 67-78 30-50 Yes 
114 Locker 33-48 7 Yes 
116: Locker 5-12 7 Yes 
118: Bunk 18-27 30-50 Yes 
123 Supply 48-64 30 Yes 
124 Storage 18-23 30 Yes 
119 Locker 25-32 7 Yes 

119B Storage 20-35 30 Yes 
B1 Gym/Storage 58-72 30 Yes 

B6 Kitchen 84-104 50 Yes 
B5 Service Room 89-105 30 Yes 

B3 Lounge 52-58 10 Yes 
 
Indoor Air Quality 
 
Survey measurements were made for ventilation and comfort parameters (carbon 
dioxide, temperature, and relative humidity).  The air quality measurements were 
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collected using direct reading instrumentation for comfort parameters using a Fluke IAQ 
Meter, Model 975.  The IAQ Meter was last calibrated in April 2008.   
 
The American Society of Heating, Refrigerating, and Air Conditioning Engineers, Inc. 
(ASHRAE) have developed indoor air quality guidelines for mechanically ventilated 
office buildings and commercial settings (ASHRAE standard 62.1-2007).  ASHRAE 
specifies temperature and relative humidity ranges for human comfort (ASHRAE 55-
2004). The US Army Technical Guide 277 Army Facilities Management Information 
Document on Mold Remediation, recommends maintaining a relative humidity range 
between 30 to 60% in occupied areas.   
 
The recommendations for temperature and humidity are based on seasonal and 
regional influences to allow comfort for 80% of a building’s population.  The temperature 
readings from the interior of the structure ranged from 74.3 to 84.2°F with relative 
humidity readings ranging from 51.3% to 64.2%.   
 
During the survey, CO2 levels ranged from 407 ppm to 984 ppm within the facility 
compared to an outdoor CO2 level of 383 ppm.  Based on the outdoor levels observed 
at the time of the testing, the maximum indoor concentration of CO2 recommended is 
1,083 ppm (383 ppm + 700 ppm).  The results of the testing met the ASHRAE 
guidelines.   
 

IAQ Assessment Summary 

Location Temperature
(°F) 

Relative 
Humidity 

(%) 

Carbon 
Dioxide 
(ppm) 

Carbon 
Monoxide 

(ppm) 
Office 104/105/106 80.6 51.3 984 0 

Kitchen 103 81.5 61.1 699 0 
Lounge 102 80.7 58.3 497 0 
Latrine 108 82.4 63.0 492 0 

Hallway 83.3 61.4 446 0 
Latrine 109 83.3 63.4 409 0 
Office 112 81.5 48.8 483 0 
Office 111 81.3 58.6 457 0 
Office 113 74.3 54.3 444 0 

Locker Room 114 82.4 60.1 485 0 
Locker Room 116 83.3 63.1 478 0 

Room 118 84.2 61.0 490 0 
Supply Office 123A 82.4 63.2 432 0 

Latrine 121 84.2 64.2 465 0 
Locker Room 119 83.3 61.8 407 0 

Kitchen B6 82.4 63.1 422 0 
Service B5 82.4 63.1 436 0 
Lounge B3 82.4 64.2 452 0 

Gym B1 80.6 64.5 439 0 
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Outdoors 83.4 49.7 383 0 
Criteria 73.0-79.0 30-50 <1,083 <9.0 

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

• Roof leaks were identified in Rooms 102.  At the time of the assessment, building 
finish materials were dry. 

• Delaminated paint was identified in the Supply Room.  Delamination appears to 
be due to elevated humidity levels. 

• Ceiling level heaters appear to have left a soot residue on the ceiling at the 
heater. 

• Mouse traps present in the main level kitchen. 
• Elevated humidity levels associated with latrines and locker rooms 

 
 
Suspect Asbestos Containing Building Materials 
 
Suspect asbestos containing materials include sheetrock/joint compound, plaster wall 
and ceiling systems, floor tiles and associated mastic, and vinyl covebase. Thermal 
system insulation was found to be a combination of paper wrapped fiberglass with PVC 
elbows and well as pre-formed TSI with mudded elbows. 1’ x1’ ceiling tiles were 
identified throughout the main level office area. 
 
No O&M plan could be identified.  Initiate an O&M Plan for the asbestos containing 
materials or presumed asbestos containing materials.  Maintain a copy of the O&M Plan 
onsite at all times. 
 
Maintenance Bay 
 
Room 125 is currently being used as a vehicle maintenance bay.  The area was found 
to have a single fan local exhaust system with two flexible extension arms.  The flow 
rate of LEV system ranged from 1,565 to 1,580 cubic feet per minute. 
 
Housekeeping was maintained in poor condition.  Items including waste oil and 
degreasing solvents were stored within the 3 foot working clearance of breaker boxes. 
 
PPE was maintained in a central location and included safety glasses, chemical glasses 
and hardhats. 
 
Ventilation System Assessment 
 
The heating, ventilating, and air conditioning system (HVAC) consisted of a split direct-
expansion (DX) system for the drill floor and radiator heating system or window unit air 
conditioners for offices. The intake filters and coils of the raised HVAC system appeared 
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to be in good condition but with noticeable dust loading.  No record keeping could be 
identified concerning the frequency of maintenance activities such as cleaning or filter 
changes.  Supply ducts were found to contain dust loading. 
 
The local exhaust ventilation system located in the Maintenance Bay was found to 
operate with the required flow rate of 1,480 to 2,200 cubic feet per minute (CFM) per 
ASHRAE Section 10.85 – Diesel Engines under load @ 1,000 RMP 
 
Limitations 
 
This report summarizes our evaluation of the conditions observed at the above 
referenced location.  Our findings are based upon our observations and sampling results 
obtained at the facility at the time of our visit.  The report, results, and subsequent 
recommendations reported herein are also limited to the information available at the time 
it was prepared and investigated.  Conditions may have been in effect prior to the 
sampling events that have changed over time and which cannot be predicated within the 
scope of this limited investigation.  Any conditions discovered which deviate from the 
data contained in this report should be presented to us for our evaluation. 
 
This report is intended for the exclusive use of the client.  This report and the findings 
herein shall not, in whole or in part, be relied upon by any other parties, disseminated or 
conveyed to any other party without prior written consent of the National Guard Bureau, 
and The EI Group, Inc.  The findings are relative to the dates of our site visits and should 
not be relied upon for substantially later dates. 
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Exterior view of facility 

 
 

 
Water damaged ceiling tiles in the main level kitchen 
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Mouse trap in main level kitchen 

 
 

 
Water damaged plaster in latrine 
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Delaminated paint in Supply Room 

 
 

 
Soot from heater in locker room 119 
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LEV system in room 125 

 
 
 
 

BEST AVAILABLE COPY

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

Page 969 of 5269

Posted to NGB FOIA Reading Room 
May, 2018



16 
 

 
 
 
 

Appendix B 
 

Laboratory Analysis Report 
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Bonus Environmental, LLC P.O. Box 121 Mt. Pleasant, MI  48804 
Work 989-779-7686 Fax 989-779-7689 www.bonusenvironmental com 

July 23, 2010 
Project No. 1061-03 
 
National Guard Region North 
Industrial Hygiene Office 
301 Old Bay Lane 
Havre De Grace, MD  21078-4003 
 
Attn:   
 
Project: Army National Guard Readiness Center, Industrial Hygiene Evaluation 

Cade Army National Guard Armory 

1.0 - EXECUTIVE SUMMARY 
Bonus Environmental, LLC was contracted by the National Guard Bureau Region North to identify 
and measure the existence and extent of potentially hazardous operations or conditions at the Cade 
Army National Guard Readiness Center located at 2620 Winchester Street in Baltimore, Maryland.  
The purpose of this evaluation was to generate or to update a previous baseline evaluation so that 
employee exposure history can be provided to each civilian and military employee.  The following 
industrial hygiene and safety programs were evaluated during this industrial hygiene evaluation 
performed by Bonus Environmental, LLC representative  on May 13, 2010: 
 

 Indoor Air Quality 
 Use of items on the Hazardous 

Materials List 
 Vehicle maintenance activities 
 Lead Wipe & Air Sampling 
 Illumination 

 Ergonomics 
 Evaluation of the physical condition of 

the facility in regards to peeling paint, 
asbestos containing materials, water 
damage or mold problems, and 
housekeeping practices. 

 
The Cade Readiness Center is an Army National Guard armory comprised of offices, an assembly/drill 
hall, a kitchen, a boiler room, an attached maintenance garage, a fitness room, and a lounge.  The point 
of contact for this facility was SSgt. .  Five (5) full-time administrative personnel are 
employed in the approximately 28,300 ft² facility.  A shop diagram depicting the locations of the 
operations identified during this industrial hygiene evaluation is attached to this report as Appendix A. 
 
The National Guard Bureau Region North Industrial Hygiene Office provided governmental furnished 
equipment and sampling media required to perform the industrial hygiene evaluation.  Chain of 
custody forms for laboratories approved by the National Guard Bureau Region North Industrial 
Hygiene Office were provided with the sampling media.  All samples collected during this industrial 
hygiene evaluation were sent to the National Guard Bureau Region North Industrial Hygiene Office 
approved laboratories for analysis. 
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2.0 – LEAD SAMPLING 
2.1 – Lead Wipe Sampling 
Lead wipe sampling was performed according to the EPA method 600/R-93/200(M)-7420 (Atomic 
Absorption - Flame).  Fifteen (15) wipe samples and one (1) field blank were sent under chain-of-
custody procedures to AMA Analytical Services, Inc., an AIHA accredited laboratory located in 
Lanham, Maryland.  The National Guard Bureau Region North Industrial Hygiene Office has 
established/interpreted a threshold of 200 µg/ft² of lead concentration for surface cleanliness.  The 
following table outlines the locations and analytical results for the lead wipe samples collected during 
this project 
 

Army National Guard - Cade Readiness Center 
Lead Wipe Sample Results 

Sample # Sample 
Date Sample Location Sample 

Area (ft2) 
Sample Result 

(µg/ft2) 

CA-W-1 5-13-10 Field Blank --- < 12 

CA-W-2 5-13-10 Drill hall, SE corner, top of circuit box 0.111 < 110 

CA-W-3 5-13-10 Drill hall, south wall center, top of light fixture above circuit 
breaker panel 0.111 750 

CA-W-4 5-13-10 Drill hall, NW corner, top of “Amnesty box” 0.111 < 110 

CA-W-5 5-13-10 Drill hall, floor, west side, on “free throw” line 0.111 < 110 

CA-W-6 5-13-10 Drill hall, floor, east side, on “free throw” line 0.111 < 110 

CA-W-7 5-13-10 Room B1 (Fitness room), on TV stand 0.111 < 110 

CA-W-8 5-13-10 Room B3 (Enlisted lounge), table top surface 0.111 < 110 

CA-W-9 5-13-10 Room B6 (Kitchen), top of ice machine 0.111 < 110 

CA-W-10 5-13-10 Room 112, SE corner, top of bookshelf on desk 0.111 < 110 

CA-W-11 5-13-10 Room 101A (Lobby), SE corner, top of heating register 0.111 < 110 

CA-W-12 5-13-10 Room 105, top of copy machine 0.111 < 110 

CA-W-13 5-13-10 Room 123, near entrance, top of file cabinet 0.111 < 110 

CA-W-14 5-13-10 Room 114A (Supply office), on work desk surface 0.111 < 110 

CA-W-15 5-13-10 Room 125 (Garage), east side, work desk surface 0.111 180 

CA-W-16 5-13-10 Room 127 (former Battery room), SW corner, on storage shelf KS 0.111 490 
Surface cleanliness threshold = < 200 µg/ft² 
 
2.2 – Lead Air Sampling 
The purpose of lead air monitoring was to document task-specific activities and corresponding 
exposures to lead.  Occupational Safety and Health Administration (OSHA) 29 CFR 1926.62 requires 
employers whose employees are exposed to lead in the work place, in any quantity, make a 
determination whether any employee’s exposure exceeds the action level (AL) of 30 µg/m3 or the 
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maximum permissible exposure limit (PEL) of 50 µg/m3 as 8-hour time weighted averages (TWAs).  If 
employee exposures are less than 30 µg/m3, training is required under the Hazard Communication 29 
CFR 1926.59.  Exposures that exceed the AL or PEL require the employer to comply with additional 
requirements, including air monitoring, additional training, and restricted work practices as outlined in 
OSHA 29 CFR 1926.62. 
 
Representative fixed area sampling was conducted for potential airborne concentrations of lead in 
accordance with accepted Industrial Hygiene methods recognized by the National Institute for 
Occupational Safety and Health (NIOSH) and OSHA. 
 
Lead exposure monitoring was performed in accordance with the EPA method 600/R-93/200(M)-7420 
(Atomic Absorption - Flame) with SKC personal air sampling pumps calibrated to 2.0 liters per 
minute.  All samples were collected on 37 mm diameter cassettes with mixed-cellulose ester filters.  
All sampling pumps were calibrated before and after each use to ensure volume accuracy.  Two (2) 
samples and one (1) field blank were sent under chain-of-custody procedures to AMA Analytical 
Services, Inc., an AIHA accredited laboratory located in Lanham, Maryland.  Analytical results of the 
lead wipe and air samples are attached to this report as Appendix B. 
 

Army National Guard - Cade Readiness Center 
Lead Air Sample Results 

Sample 
# 

Sample 
Type Sample Location Flow 

Rate Start Stop Vol. 
Reprt. 
Limit 

(µg/m³) 

Results 
(µg/m³) 

8 hr 
TWA 

(µg/m³) 
May 13, 2010 
CA-A-

1 FB Field Blank --- --- --- 0 3 < 3 N/A 

CA-A-
2 IWA Room 114A (Supply office), 

SSgt  work desk 2.0 0948 1526 676 4.4 < 4.4 N/A 

CA-A-
3 IWA Room 125, garage work desk 2.0 0950 1528 676 4.4 < 4.4 N/A 

PS = Personal sample,   IWA = Inside work area,    N/A = Not Applicable 
Note: The OSHA PEL of 50 µg/m³ is averaged over an 8 hr work shift 

3.0 - PHYSICAL CONDITION OF FACILITY / PERSONNEL CONCERNS 
3.1 - Lead Based Paint 
During the industrial hygiene evaluation of the Army National Guard Cade Readiness Center, Bonus 
Environmental, LLC performed a visual inspection of the facility in regards to lead based paint.  Bonus 
Environmental, LLC identified several areas of peeling paint which could potentially pose a lead 
exposure hazard.  These areas include the ceilings of room 118, and lesser localized damage in many 
rooms.  A bulk sample paint chip was collected from the ceiling of room 118.  The paint chip sample 
was sent under chain-of-custody procedures to AMA Analytical Services, Inc. located in Lanham, 
Maryland for analysis.  Sample analysis has indicated that the paint chip sample contained detectable 
levels of lead.  The paint is therefore considered to be lead based paint and all activities that involve 
lead based paints are regulated by OSHA Lead in Construction Standard, 29 CFR 1926.62.  The 
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OSHA Lead in Construction Standard does not assign a numerical value of which must be present 
within the paint to be considered lead based paint.  Paints which contain any detectable level of lead 
shall be treated and handled as lead based paint.  HUD defines lead based paint as having greater than 
0.5% lead by weight.  The paint chip sample collected during this industrial hygiene evaluation did not 
contain lead in excess of 0.5% by weight.  Analytical results are attached to this report as Appendix B. 
 
LeadCheck™, ChromateCheck™, NickelCheck™, and CadmiumCheck™ swabs were utilized as a 
screening method on a horizontal table that has been used during welding activities in the past.  Metal-
specific swabs were used to test for the presence of cadmium, chromate, lead, and nickel.  All swabs 
gave a negative indication for the given metal contaminant. 
 
3.2 – Presumed Asbestos Containing Materials 
During the industrial hygiene evaluation of the Army National Guard Cade Readiness Center, Bonus 
Environmental, LLC performed a visual inspection to identify presumed asbestos containing materials 
(PACM) and, if found, to note their condition.  Bonus Environmental, LLC did not identify any PACM 
that was considered to be in poor or damaged condition. 
 
3.3 - Water Damage/Mold Growth 
During the industrial hygiene evaluation of the Army National Guard Cade Readiness Center, Bonus 
Environmental, LLC performed a visual inspection to report the location and perform an evaluation of 
any water damaged or visible mold problems.  While no visible fungal growth was noted on the day of 
the survey, water-damaged building materials were noted on the walls and/or ceilings in room 123A, 
room 123B, and lesser localized damage in many areas.  In addition, it was stated to Bonus 
Environmental, LLC that building occupants often clean mold-like growth off of building surfaces, and 
it was evident that “Kilz” or a similar product had been applied in several areas. 
 
3.4 - Housekeeping 
During the industrial hygiene evaluation of the Army National Guard Cade Readiness Center, Bonus 
Environmental, LLC performed an evaluation of the housekeeping practices.  Bonus Environmental, 
LLC found the housekeeping to be in good order. 
 
3.5 – Employee Interviews 
During the industrial hygiene evaluation of the Army National Guard Cade Readiness Center, Bonus 
Environmental, LLC performed interviews and made observations to determine if the work activities 
being performed possessed any ergonomic concerns.  Following the interviews and observations, no 
ergonomic concerns were identified.  Building occupants did express concern over the stated continual 
reappearance of fungal growth in certain locations. 
 
3.6 – Indoor Air Quality 
During the industrial hygiene evaluation of the Army National Guard Cade Readiness Center, Bonus 
Environmental, LLC measured temperature, relative humidity, carbon monoxide (CO), and carbon 
dioxide (CO2) throughout the facility.  A calibrated TSI Q-Trak Model 7565 Indoor Air Quality 
Monitor equipped with a Q-Trak Probe 982 was utilized to record indoor air quality measurements. 
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Carbon dioxide is a natural component of air and the amount of CO2 in a given air sample is 
commonly expressed as parts per million (ppm).  The outdoor air in most locations contains about 380 
ppm carbon dioxide.  Higher outdoor CO2 concentrations can be found near vehicle traffic areas, 
industry and sources of combustion.  The concentrations of CO2 found in most offices are well below 
the OSHA Permissible Exposure Limit (PEL) of 5,000 ppm when averaged over an 8-hour time period 
for an industrial workplace.  While levels below 5,000 ppm are considered to pose no serious health 
threat, studies have indicated that individuals in offices with elevated CO2 concentrations tend to report 
drowsiness, lethargy and a general sense that the air is stale.  Ventilation rates for office spaces are 
defined by various codes and standards.  The most widely accepted standard is the American Society 
of Heating, Refrigeration, and Air Conditioning Engineers (ASHRAE) Standard 62.  According to 
ASHRAE Standard 62.1-2007, CO2 concentrations below 700 ppm above the outdoor level are 
considered to indicate adequate ventilation and provide human comfort.  The CO2 measurements 
collected during this industrial hygiene evaluation ranged from 433 ppm to 576 ppm and indicate 
adequate ventilation within the facility. 
 
Carbon monoxide, also known as the "silent killer," is a colorless, odorless, poisonous gas that results 
from the incomplete burning of common fuels such as natural or liquefied petroleum gas, oil, wood or 
coal.  When carbon monoxide is inhaled, it enters the blood stream and reduces the ability of the blood 
to carry oxygen to vital organs, such as the heart and brain.  Because it is impossible to see, taste or 
smell the toxic fumes, CO can harm you before you are aware it is in your work area.  At lower levels 
of exposure, CO causes mild effects that are often mistaken for the flu.  These symptoms include 
headaches, dizziness, disorientation, nausea and fatigue.  The effects of CO exposure can vary greatly 
from person to person depending on age, overall health and the concentration and length of exposure.  
The OSHA has established a PEL of 50 ppm.  OSHA standards prohibit worker exposure to more than 
50 parts of the gas per million parts of air averaged during an 8-hour time period.  The peak CO level 
for employees is 200 ppm.  The CO measurements collected during this industrial hygiene evaluation 
ranged from 0.5 ppm to 1.6 ppm.  CO levels were well below the OSHA PEL during this industrial 
hygiene evaluation. 
 
During the industrial hygiene evaluation of the Army National Guard Cade Readiness Center, Bonus 
Environmental, LLC collected temperature measurements.  Temperature measurements throughout the 
facility ranged from 65.2ºF to 69.3ºF and are considered to be within an acceptable range. 
 
During the industrial hygiene evaluation of the Army National Guard Cade Readiness Center, Bonus 
Environmental, LLC collected relative humidity measurements.  Relative humidity measurements 
throughout the facility ranged from 44.8% to 56.6% and are considered to be within an acceptable 
range.  Indoor air quality measurements recorded during this industrial hygiene evaluation are 
summarized in the table below. 
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Army National Guard - Cade Readiness Center 
Indoor Air Quality Measurements 

Location CO2 
(ppm) 

CO 
(ppm) 

Relative 
Humidity (%) 

Temperature 
(ºF) 

Outdoors, north side of building 396 2.9 55.3 57.8 
Room 102 (Conference room) 540 0.5 56.6 65.9 
Room 105 576 0.9 47.7 69.1 
Room 101A (Lobby) 481 1.0 44.9 69.3 
Room 123A 468 1.5 47.6 69.0 
Room 101, center of Drill hall 438 1.3 44.8 68.8 
Room 125 433 1.6 47.6 65.2 
Room 114A (Supply) 526 0.9 47.2 66.7 
Room 112 456 0.8 47.1 66.9 
Room B1 (Fitness room) 447 0.9 47.0 67.2 
Room B7 (Boiler room) 520 1.1 48.0 67.5 
Required/Recommended Values 
CO2 - OSHA PEL = 5,000 ppm and ASHRAE Standard 62.1-2007 = no greater than 700 ppm above outdoor 
CO - OSHA PEL = 50 ppm and OSHA Ceiling Limit = 200 ppm 
Temperature - ASHRAE Standard 55-2004 = between approximately 67 and 82 °F. 
RH – ANSI/ASHRAE Standard 62.1-2007 = <65% 

4.0 – LIGHTING 

Utilizing a properly calibrated Cooke Corporation cal-Light 400 light meter, Bonus Environmental, 
LLC collected illumination readings throughout the facility.  Illumination measurements recorded 
during this industrial hygiene evaluation are summarized in the table below. 
 

Army National Guard - Cade Readiness Center 
Lighting Survey 

Location Measurement in 
Foot Candles 

Requirement in Foot 
Candles 

Requirement 
Met? 

Room B1 – Fitness room 49.5 30 YES 
Room B1A - Storage 72.4 30 YES 
Room B2 – Restroom 4.6 5 NO 
Room B3 – Lounge 89.7 10 YES 
Room B3A – Storage 12.3 30 NO 
Room B4 – Storage 33.5 30 YES 
Room B5 – Conference room 62.1 30 YES 
Room B6 – Kitchen 83.9 10 YES 
Room B7 – Boiler room 26.6 30 NO 
Room 113 – Office 69.7 50 YES 
Room 113A – Office 51.4 50 YES 
Room 113B – Office 55.8 50 YES 
Room 112 – Office 55.7 50 YES 
Room 112A – Office 84.4 50 YES 
Room 112B – Office 82.1 50 YES 
Room 111 – Office 71.2 50 YES 
Room 111A – Office 63.1 50 YES 
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Army National Guard - Cade Readiness Center 
Lighting Survey 

Location Measurement in 
Foot Candles 

Requirement in Foot 
Candles 

Requirement 
Met? 

Room 111B – Office 67.6 50 YES 
Hallway outside of room 111 4.5 5 NO 
Room 110 – Office 33.3 50 NO 
Room 110A – Office 34.2 50 NO 
Men’s restroom 1.3 5 NO 
Room 101A – Entrance foyer 5.4 5 YES 
Room 108 – Office 5.8 50 NO 
Room 106 – Office 52.0 50 YES 
Room 106A – Office 74.6 50 YES 
Room 105 – Office 63.7 50 YES 
Room 104 – Office 53.1 50 YES 
Room 104A – Office 50.1 50 YES 
Room 102 – Conference room 84.6 30 YES 
Room 123 – Storage 14.5 30 NO 
Room 123A – Storage 13.2 30 NO 
Room 123B – Storage 7.1 30 NO 
Room 121 – Restroom 5.7 5 YES 
Room 101 – Drill hall 26.0 30 NO 
Room 119 – Locker room 15.4 7 NO 
Room 119A – Locker room 47.4 7 YES 
Room 119B – Storage 18.8 30 NO 
Room 124 – Storage 13.3 30 NO 
Room 125 – Maintenance garage 39.8 75 NO 
Room 126 – Office 4.9 50 NO 
Room 127 – Former Battery room 11.8 30 NO 
Room 118A – Locker room 23.3 7 YES 
Room 118 – Locker room 18.6 7 YES 
Room 114 – Locker room 38.2 7 YES 
Room 114A – Supply office 25.3 50 NO 
Room 116 – Women’s restroom 2.2 5 NO 
Vaults 115, 117, 120, 122 Inaccessible 
Room 107 Inaccessible 
Room 103 – Recruiting office Inaccessible 
 
Lighting levels were compared to the levels outlined within the ANSI/IESNA RP-1-04 Office Lighting  
Handbook, and the ANSI/IESI RP-7-01 Lighting Industrial Facilities Handbook.  Areas within the 
facility which did not meet the foot candle requirements are identified with a “NO” within the 
Requirement Met? column.  It is recommended that illumination be improved in all the areas that did 
not meet the requirements.  Improving illumination can be achieved by replacing burned-out 
lamps/bulbs, cleaning fixtures, relocating detailed work activities to more illuminated areas, and using 
supplemental task lighting. 
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5.0 – EVALUATION OF ATTACHED GARAGE 
5.1 – Operational Description - Readiness Center 
Five administrative (and no maintenance personnel) are assigned to the Cade Readiness Center to 
provide space for units to support and train soldiers.  No vehicle maintenance typically occurs during 
the normal work hours of Tuesday-Friday, 0630-1700.  The attached garage includes two bays, each of 
which include vehicle exhaust ventilation (one of which is damaged and thus inoperable).  Personal 
protective equipment including leather gloves, nitrile gloves, ear plugs, and safety glasses are available 
to all employees who work within the attached garage.  No maintenance or other activities were 
conducted in the garage on the day of the IH evaluation. 
 
5.2 – Local Exhaust Ventilation System 
Exhaust ventilation systems were identified in the Cade Readiness Center facility during the industrial 
hygiene evaluation.  The ventilation system consisted of a central exhaust fan and series of flexible 
trunks of ductwork.  The central exhaust fan was centrally located and exhausted directly to the 
outdoors through the roof.  The exhaust ventilation system was installed for the purpose of removing 
diesel exhaust fumes.  A TSI VelociCalc 9555 Multiparameter Ventilation Monitor was utilized to 
collect multiple measurements of the face velocity of each flexible trunk of ductwork.  The table below 
details the results of the ventilation system evaluation in the Cade Readiness Center facility. 
 

Army National Guard - Cade Readiness Center  
Vehicle Exhaust - Ventilation System Evaluation 

Location 
Measured 

Average Face 
Velocity (fpm) 

Calculated 
Volumetric Flow 

(cfm) 

Area of the 
Opening (ft²) 

Sufficient Air 
Flow 

Room 125 – Bay #1 Overhead Exhaust damaged 
Room 125 – Bay #2 3063 1654 0.54 YES 
cfm = cubic feet per minute, calculated by multiplying the measured face velocity by the area of the opening,    fpm = feet 
per minute,    calculated reference value = 855 acfm 
 
Figure VS-85-02 on page 13-151 of the ACGIH “A Manual of Recommended Practice for Design, 
26th Edition” specifies that tailpipe exhaust ventilation volumes for operating engines connected 
directly to a tailpipe exhaust system are to be determined by the engine displacement, the engine RPM, 
and tailpipe exhaust temperature, plus a 20% safety factor.  The largest types of vehicles serviced 
within the Maintenance Shop are M923A2, 5 ton cargo trucks equipped with a Cummins NHC 250 8.3 
Liter diesel engine which operates at 1,700 RPM.  Based on an average tailpipe temperature of 300ºF, 
the minimum required volume flow rate of the overhead exhaust system used to control emissions 
from the fumes of diesel exhaust was calculated to be 855 acfm (actual cubic feet per minute).  The 
representative exhaust duct systems tested in the Cade Readiness Center facility did provide sufficient 
air flow. 

6.0 - CONCLUSION 
Bonus Environmental, LLC was contracted by the National Guard Bureau Region North to identify 
and measure the existence and extent of potentially hazardous operations or conditions at the Cade 
Army National Guard Readiness Center located at 2620 Winchester Street in Baltimore, Maryland.  
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Cade Readiness Center Sign 
 

Men’s restroom, water damaged ceiling 
 

 
Room 125, safety board 

 
Building exterior, east entrance 
 

 
Room 125 (Garage), exterior 
 

Room 125, vehicle exhaust system 
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Room 125, used oil storage 
 

 
Room 127, PPE board 
 

 
Room 118, peeling LBP on ceiling 
 

 
 
 

 
Room 125, flammable cabinet 
 

Room 127, emergency shower/eyewash station
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Section 1.0 Executive Summary 
 
An industrial hygiene survey was conducted on October 9, 2013, at the Cade Readiness 
Center located at 2620 Winchester Street, Baltimore, MD 21216.  The survey was 
performed by Mr.  and Mr. . 
 

1. Lead surface and air levels were less than the analytical detection limits at all of 
the locations sampled. See Section 3.0 for detailed sampling results.  

    
2. Lighting levels did not meet the American National Standards 

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

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

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

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

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

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

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

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

 
d. Carbon dioxide (CO2) levels met the ASHRAE 62.1-2013 recommended 

guidelines for mechanically ventilated office buildings and commercial 
settings. 

 
See Section 5.0 for detailed sampling results. 

 
5. This facility has a vehicle maintenance shop with an overhead vehicle exhaust 
 system. The system was inoperable at the time of this survey, therefore not tested.  
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Section 2.0 Operation Description & Observations 
 
The Cade Readiness Center is mainly an administrative facility with a drill hall, offices, 
and classrooms. There were five (5) full-time employees stationed at the facility at the 
time of this survey.  There is no maintenance person assigned to the building. 
 
The building is reported to have been built in 1959. It is a single story structure with a 
basement. The exterior is brick and concrete. The interior walls are drywall, block, 
concrete, ceramic, and wood paneling. The floors are wood, concrete, 12”x12” floor tiles, 
9” x 9” floor tiles, and ceramic tile.   
 
The heating system is a gas-fired hot water unit. Air conditioning in the facility is 
supplied by a roof-top unit.  
 
There is no child-care facility in the building.           
 
No ergonomic concerns were reported. Office areas have computer work stations. Work 
stations appeared to be properly designed. Personnel had supportive chairs. 
 
This facility contains a converted firing range (CFR) being used as a gym. 
 
No suspect asbestos containing material (ACM) or lead-based paint was observed at the 
time of this survey.  
 
Housekeeping is adequate. 
 
It was reported that the building has several roof leaks. 
 
Water damaged ceiling tiles were observed in several locations in the facility. 
 
The facility has an attached vehicle maintenance garage that is used for performing light 
maintenance during the weekend only. 
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Section 3.0 Lead Testing 
 
Various surfaces within the facility were screened for lead using surface/wipe samples.  
Surface/wipe samples were collected in accordance with the American Society for 
Testing and Materials (ASTM) E 1792 protocols.   Air samples were collected using 0.8 
micrometer (um) mixed cellulose ester (MCE) filter cassettes attached to low volume air 
sampling pumps.  Blank samples were submitted to the laboratory for quality control 
purposes.  Samples were sent to AMA Analytical Services, Inc., in Lanham, Maryland, 
for lead analysis using Environmental Protection Agency (EPA) Method 600/R-93/200 
(M)-7420.  A copy of the laboratory analysis report can be found in Appendix A. 
 

Lead Testing Results Summary 
 

Sample 
# Location Air 

ug/m3 
Surface  
ug/ft2 

1 Drill Hall <11 * 
2 CFR <11 * 
3 Blank <3 * 
4 Blank * <12 
5 Drill hall Floor Center * <110 
6 Drill Hall Cabinet Top * <110 
7 Kitchen Frig Top * <110 
8 Kitchen Ice Machine Top * <110 
9 CFR Floor Outside Entrance * <110 
10 CFR Floor Inside * <110 
11 CFR Exercise Equipment Top * <110 
12 Classroom AV Equipment Top * <110 
13 Vehicle Shop Bench Top * <110 
14 Room 123 Locker Top * <110 
15 Room 103 Bookshelf Top * <110 
16 Room 118 Locker Top * <110 
17 Room 110 Desk Top * <110 
18 Room 112 File cabinet Top * <110 
- Criteria 50 200 

 
Table Notes: 

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

 
Sources: 

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

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

 Surface levels of lead met the recommended guideline of <200 ug/ft2 in all 
locations sampled. 

 
 Air samples for lead were below the Occupational Safety and Health 

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

Light Survey Assessment Summary 

Location Foot Candles 
(FC) 

Recommended 
Lighting (FC) 

Sufficient 
Lighting 

Locker Room 33.1 7 Yes 
Locker Room 119 39.7 7 Yes 
Locker Room 118 26.4 7 Yes 
Locker Room 114 26.8 7 Yes 
Conference Room 102 59.8 30-50 Yes 
Recruiting Office 7.7 30-50 No 
Orderly Office 104 65.8 30-50 Yes 
Office 106 64.3 30-50 Yes 
Office 107 65.9 30-50 Yes 
Copy Room 110 50.1 10 Yes 
Office 110A 31.3 30-50 Yes 
Office 111 93.9 30-50 Yes 
Office 111B 58.7 30-50 Yes 
Office 112 83.3 30-50 Yes 
Office 112A 56.4 30-50 Yes 
Office 113 84.2 30-50 Yes 
Office 113A 89.5 30-50 Yes 
Gym 38.8 30 Yes 
Classroom 99.2 30-50 Yes 
Dining Room 114.5 10 Yes 
Kitchen Food Prep 115.5 50 Yes 
Vehicle Maintenance Garage 54.3 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 levels did not meet the minimum recommended guideline in the Recruiting 
Office and Vehicle Maintenance Garage. 
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Section 5.0 Indoor Air Quality 
 
Survey measurements were made for comfort parameters and ventilation (temperature, 
relative humidity, carbon dioxide, and carbon monoxide).  The air quality measurements 
were collected using direct reading instrumentation for comfort parameters using a 
QTRAK IAQ Meter, Model 7575-X (Serial #39018).  The IAQ Meter was last calibrated 
in March 2013. 
 
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 62.1-2013).  ASHRAE 
specifies temperature ranges for human comfort (ASHRAE 55-2010).  The US Army 
Technical Guide 277 Army Facilities Management Information Document on Mold 
Remediation, recommends maintaining a relative humidity range between 30 to 60%. 
 
The following table summarizes the measurements collected.     
 

IAQ Assessment Summary 

Location Temperature  
(°F) 

Relative 
Humidity 

(%) 

Carbon 
Dioxide  
(ppm) 

Carbon 
Monoxide  

(ppm) 
Outdoors 62.8 50.9 395 0.0 
Recruiting Office 72.4 48.3 611 0.0 
Office 106 73.8 44.1 602 0.0 
Office 107 73.7 43.4 600 0.0 
Office 113 73.0 45.8 780 0.0 
Vehicle Maintenance Garage 68.4 48.9 411 0.0 
Criteria 68-79 30-60 <1,095 <9 
Table Notes: 

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

 
Sources: The American Society of Heating, Refrigerating, and Air Conditioning 
Engineers, Inc. (ASHRAE) 55-2010, 62.1-2013, Environmental Protection Agency 
(EPA) National Ambient Air Quality Standard (NAAQS) & The US Army Technical 
Guide 277 Army Facilities Management Information Document on Mold Remediation.   
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Summary of findings and recommendations: 
 

 Temperature measurements met the recommended 68-79°F in all occupied areas.  
 
 Relative humidity levels met the recommended guideline of 30 – 60 % in all 

locations measured. 
 
 Carbon dioxide levels were measured to evaluate building ventilation or the 

introduction of outdoor air into the building. The recommended ceiling is 
obtained by adding 700 ppm to the measured outdoor carbon dioxide level. For 
this survey, carbon dioxide levels did not exceed the recommended ceiling of 
1,095 ppm (700 ppm + 395 ppm). This is an indication that outdoor air ventilation 
is adequate. 

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

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

 
 A visual inspection was conducted throughout accessible portions of the facility 

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

 
1. It was reported that the roof leaks in several places. Water-damaged ceiling 

tiles were observed in the administrative areas.  Sources should be identified 
and corrected to ensure no further damage occurs. 

 
 The exhaust system in the Vehicle Maintenance Garage was inoperable at the 

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

Equipment Serial # Calibration Date Value 
TSI QTrak IAQ Meter 1228014 5/2013 NA 
Cal Light 400 Light Meter 98011EL 11/2012 NA 
SKC Air Sampling Pump 647631 10/09/13 3.00 LPM 
SKC Air Sampling Pump 647610 10/09/13 2.99 LPM 
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Section 8.0 Limitations 
 
This report summarizes our evaluation of the conditions observed at the above referenced 
location.  Our findings are based upon our observations and sampling results obtained at 
the facility at the time of our visit.  The report, results, and subsequent recommendations 
reported herein are also limited to the information available at the time it was prepared 
and investigated.  Conditions may have been in effect prior to the sampling events that 
have changed over time and which cannot be predicted within the scope of this limited 
investigation.  Any conditions discovered which deviate from the data contained in this 
report should be presented to us for our evaluation. 
 
This report is intended for the exclusive use of the client.  This report and the findings 
herein shall not, in whole or in part, be relied upon by any other parties, disseminated or 
conveyed to any other party without prior written consent of the National Guard Bureau, 
and Compliance Management International, Inc.  The findings are relative to the dates of 
our site visits and should not be relied upon for substantially later dates. 
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Appendix A. Laboratory Analysis Report 
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Appendix B. Photographs 
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Exterior of facility 

 

 
Drill Hall 
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Vehicle maintenance shop 

 

 
First Aid kit in vehicle maintenance shop 
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Waste storage vehicle maintenance shop 

 

 
Overhead vehicle exhaust system (not functional) 
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Flammable storage cabinet vehicle maintenance shop 

 

 
Storage rack in vehicle maintenance shop 
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Right to know station in vehicle maintenance shop 

 

 
Dining area - water stained drywall ceiling 
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Appendix C. Floor Plan 
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2. American Conference of Governmental Industrial Hygienists (ACGIH) – 
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8. National Ambient Air Quality Standards (NAAQS) - National primary ambient 
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11. The US Army Technical Guide 277 Army Facilities Management Information 
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