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EXECUTIVE SUMMARY

The Homeland Defense Laboratory Response Team (HLD LRT) provides commanders with rapid, specific pathogen identification.  Through the use of advanced scientific technology, infectious diseases, whether naturally occurring or induced, can be identified quickly and with high sensitivity and specificity.  This rapid identification enables commanders and health care providers to make data-based decisions that govern early warning, intervention and prevention.  The HLD LRT is a fixed-site, in-place capability at Continental United States (CONUS) and outside CONUS (OCONUS) sites that provides a force protection tool available to the Wing Commander for installation defense.

HLD LRT provides expertise in biological identification and risk analysis. This capability may be utilized to augment existing and future in-place force protection capabilities.  The team is trained to handle, process, and test clinical and safely collected environmental samples suspected or known to contain biological warfare (BW) agents and biological agents of operational concern.  The HLD LRT is part of the overall Air Force laboratory response to a bioterrorism event.  It is a resource that contributes to force protection, but also can feed in and support the national Laboratory Response Network (LRN).  The LRN is a partnership system between the Centers for Disease Control and Prevention (CDC), Association of Public Health Laboratories (APHL), Department of Defense (DoD) and Federal Bureau of Investigation (FBI).  The LRN uses CDC’s established standardized protocols for sample collection, processing, testing, referral, and results reporting.   In addition to participating in the community LRN, the USAF/SG directed the HLD LRT parallel network to directly support rapid biological response for AF installation commanders using military approved technology. 
The threat organisms listed in SAB-TR-97-01, page I-195, and the International Task Force (ITF) 6 are the primary threats to Air Force assets. 
SECTION 1 – GENERAL

1.1 Purpose:  The vulnerability of DoD and U.S. national civilian personnel to the deliberate use of biological and chemical agents has been highlighted by recent events such as the 20 Mar 1995 Aum Shinrikyo Tokyo Subway attack and the intentional release of weaponized anthrax spores through the U.S. Postal Service system October 2001.  Further definition is driven by cognition of substantial biological weapons development programs and arsenals in foreign countries, attempts to acquire or possess biological agents by militants, and high profile terrorist attacks of many varieties.  Evaluation of this vulnerability has focused on the role public health will have in detecting and managing the probable covert biological terrorist incident superimposed on the reality of the current overburdened infrastructure at all levels (local, state and federal) secondary to other important public health issues.  To that end, the Centers for Disease Control and Prevention (CDC) formed a strategic planning workgroup to assess the situation with an eye toward an overarching strategy development.  The recommendations of that group were published in the 21 Apr 2000 Morbidity and Mortality Weekly Report (MMWR).  Recommendations made included establishment of a nation-wide laboratory response network to assist in the rapid detection and determination of a biological event, overt or covert, man-made or naturally occurring, and rapidly identify the biological agent(s) involved to assist in an early warning and reporting system to improve public safety and national security.  Spring of that same year, the DoD Center for Clinical Laboratory Medicine (CCLM), directed all Continental United States (CONUS) military clinical laboratories to enroll in the CDC network, and all clinical laboratories outside CONUS (OCONUS) stand up a CDC Level A-equivalent or higher capability.  DoD participation in the laboratory response network consists of military clinical laboratories around the globe to include those facilities formally registered in partnership with the CDC in the national LRN.  All the Surgeons General are in agreement with and have signed and ordered adherence to this policy across their service laboratory structure.

The HLD LRT is a natural adjunct to the national LRN and synonymous with the DoD LRN.  Whereas the DoD LRN component surges to support the national LRN and overflow at the local APHLs, the HLD LRT adds another dimension by providing direct support to AF commanders and may use militarized rapid diagnostic technologies not yet established as “national and DoD LRN standards” by the CDC.  The USAF’s applied biotechnology cells at AFIERA and AFIP will work with CDC to incorporate HLD LRT technologies into the national and DoD LRN protocols.

1.2.   Background:  The CDC’s strategic plan is based on five focus areas, with 

integration of training and research at each area.  The five areas are:

1.2.1. Preparedness and Prevention.  Detection, identification, diagnosis and 

mitigation of illness and injury caused by biological and chemical terrorism is a complex process that involves numerous partners and activities.  CDC will provide to all cities and states public health systems the guidelines, support and technical assistance needed as each develops their own preparedness plans and response protocols.  The DoD will register laboratories with CDC and ensure protocol compliance.

1.2.2.
Detection and Surveillance.  Early detection and identification is essential for ensuring a prompt response to a biological attack, including the provision of prophylactic medicines, chemical antidotes, or vaccines.  CDC will integrate surveillance for illness and injury resulting from biological and chemical terrorism into the U.S. disease surveillance systems, while developing new mechanisms for detecting, evaluating, and reporting suspicious events that might represent covert terrorist acts.  Partnerships will be formed at many levels to enhance surveillance mechanisms.  DoD will integrate with CDC surveillance systems as per pre-established Service Memorandum of Agreements (MOAs).  The DoD CCLM will ensure alignment and integration with CDC surveillance and reporting systems, along with other partners IAW established MOAs, as appropriate.

1.2.3. Diagnosis and Characterization of Biological Agents:  CDC and its partners 

have created a multilevel laboratory response network for bioterrorism.  The network links clinical, environmental and veterinary labs to public health agencies in all states, districts, territories, and selected cities and counties and to state-of-the-art facilities that can analyze biological agents.  As part of this effort, CDC will transfer diagnostic technology to state health laboratories and others who will perform initial testing.  CDC will also create an in-house rapid-response and advanced technology laboratory.  This laboratory will provide around-the-clock diagnostic, confirmatory and reference support to terrorism response teams.  This network will include the regional laboratories for diagnosing human exposure to chemical agents as well and provide links with other departments (e. g. U.S. Environmental Protection Agency), which is responsible for environmental sampling.  The HLD LRT and DoD Bioterrorism Response System will link with the CDC LRN at local and regional levels in CONUS, U.S. Territories, and at select overseas locations as these are developed.  DoD laboratories will also transfer DoD-unique technologies to Service laboratories that will perform initial testing.  Throughout the DoD established biological agent/infectious disease testing and research centers of excellence will create, demonstrate, distribute and employ rapid response and advanced testing technologies.  These centers are aligned under the Program Executive Office for Chemical and Biological Defense (PEOCBD) as part of the Critical Reagents Program (CRP):  The Air Force Institute of Environment, Safety & Occupational Health Risk Analysis (AFIERA) at Brooks City Base, TX; the Armed Forces Institute of Pathology (AFIP) in Washington, D.C., the Naval Medical Research Center (NMRC) at Silver Springs, MD, the U.S. Army Medical Research Institute of Infectious Diseases (USAMRIID) at Fort Detrick, MD;  Reed Army Institute of Infectious Diseases at Silver Springs, MD, and the U.S. Army Soldier Chemical and Biological Command (SBCCOM) at Aberdeen, MD. 
1.2.4.  Classification of Bioterrorism Network Laboratories.   The U.S. laboratory response network is composed of four different classifications of laboratories based on capabilities:  Level A through D.  DoD laboratories are either registered at their level of testing capabilities, or classified at CDC equivalent levels (OCONUS labs).  Personnel training is conducted according to the level categorization: 

1.2.4.1  Level A - receive samples, rule out ordinary pathogens and refer for additional testing; protocols include proper notification, sample handling and shipping chain of custody procedures. 
1.2.4.2.   Level B - perform limited confirmation testing using rapid portable diagnostic
 assays, and refer samples for additional testing. 
1.2.4.3.  Level C - perform diagnostic identification tests, to include confirmatory assays 
and refer samples for additional testing.
1.2.4.4.  Level D - definitive identification testing for the highest level of biological agent 
characterization. 
Figure 1.  CDC Laboratory Response Network.
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`Note:  Front line response has been added as an emphasis area.  It is not part of the CDC LRN Scheme as shown above though it is emphasized as a very important component of the response network.

1.2.5. 1.2.5.  Response: A comprehensive public health response to a biological 
terrorist event involves epidemiological investigation, medical treatment and prophylaxis for affected persons, and the initiation of disease prevention or environmental decontamination (site assessment, specimen collection, containment, transport, evidentiary procedures).  In the event of a confirmed terrorist attack, CDC will coordinate with other federal agencies in accordance with Presidential Decision Directive (PDD) 39.  PDD 39 designates the Federal Bureau of Investigation as the lead agency for the crisis plan and charges the Federal Emergency Management Agency (FEMA) with ensuring that the federal response management is adequate to respond to the consequences of terrorism.  CDC will deploy, at the request of a state health agency, response teams to investigate suspicious illnesses and provide on-site consultation regarding medical management and disease control.  The DoD will respond as tasked by the Department of Military Support (DOMS) in CONUS.   DoD assets are under the control of the Joint Task Force Commander.  The local commander will activate base assets as described by the base response plans to ensure the facility, weapons platforms, and assigned personnel are protected.  The medical commander will activate medical assets to assist in installation defense and provide protection and treatment for the beneficiary population; this is a key area where HLD LRT assets are utilized.

1.3.   Communication:  Effective communication through the news media will be

essential to limit terrorists’ ability to induce public panic and disrupt daily living.  During the next 5 years, CDC will work with state and local health agencies to develop: a) a state-of-the-art communication system that will support disease surveillance; b) rapid notification and information exchange regarding disease outbreaks that are related to bioterrorism; c) dissemination of diagnostic results and emergency health information; and d) coordination of emergency response activities.  DoD will comply with its own guidelines for information release and handle it through service and DoD public affairs offices (PAOs).

1.4.  Threat.  Given the global responsibilities of the U.S. Air Force, there are a wide variety of possible operating locations and potential adversaries, with a broad range of biological threats.  These include a mix of tactical ballistic missiles, precision guided munitions, biological weapons, remotely piloted or unmanned aerial vehicles, saboteurs and terrorists, special operations forces, and general purpose offensive ground forces.  The HLD LRT provides rapid testing support as part of the force protection structure of the installation on which it resides to protect the facility, weapons and personnel, and provide referral assistance to other local or regional agencies.

Intentional threats to U.S. forces from these sources are primarily battle related, but equally important are diseases and injuries associated with movement, billeting, and work of large numbers of military personnel in field conditions.  Contact with large numbers of civilians and refugees in areas with degraded civil and sanitary infrastructures may expose non-immune US forces to additional risks of infectious diseases.

Additional environmental stresses imposed by accelerated operations tempo, harsh environmental conditions, austere shelter and work conditions, and potentially contaminated air, water, soil or food sources pose further threats.  Many of these disease threats are present during non-combat conditions and may be endemic. Weaponized agents cause early clinical symptoms that are easily confused with routine medical conditions, and may not be detected until there have been a large number of casualties. 

SECTION 2 - DESCRIPTION. 

2.1. Mission/Tasks.  USAF biomedical laboratory officers, government or civilian

contract medical technologists, and technicians will form a team in-place to operate an equipment set comprised of routine in-house microbiology testing procedures, to include CDC LRN protocols, and a specialized Homeland Defense equipment package which contains the Ruggedized Advanced Pathogen Identification Device (RAPID™), a polymerase chain reaction (PCR) device, to support medical treatment facilities, and serve as an on-base sample processing and testing site for unknown or suspect samples, in support of the Wing Commander’s Installation Force Protection program.  Medical facilities will analyze environmental samples that are prepared according to the instructions in Attachment 1.  This will minimize the potential for spreading contamination within the medical facility.  Consideration should be given to locating the HLD LRT outside of the medical treatment facility.  If the HLD LRT operates within the medical treatment facility, a risk assessment of the potential for spread of contamination should be done by the bioenvironmental engineer, with the assistance of the infection control officer and laboratory officer.

The overt or covert use of a biological agent is an event with potentially devastating consequences.  Such agents may be difficult to identify requiring time, specialized expertise, equipment and supplies.  Additionally, these agents may be hard to distinguish from the background of naturally occurring disease.  In the United States, the CDC and the DoD have partnered clinical and public health laboratory resources to assist in the detection of a bioterrrorism event through the identification of the employed biological agent(s).  The network will share information and resources, and enhance Biological Warfare Agent (BWA) testing competency and consistency.  This effort is coordinated by the DoD CCLM at the Armed Forces Institute of Pathology (AFIP) in Rockville, MD.  Each service has assigned a laboratory representative to assist implementation of resources within the U.S.  A similar laboratory network consisting of OCONUS laboratories is slated for establishment.  This network will consist of both fixed site and deployed DoD and host nation laboratories.  The DoD CCLM Director with his/her fellow Service biomedical laboratory consultants annually selects a CDC-DoD LRN “gatekeeper.”  Services also appoint LRN gatekeepers to coordinate within Service network formation and maintenance for CONUS and OCONUS laboratories, fixed-site and deployed.  The AF LRN gatekeeper also serves as the AF HLD LRT gatekeeper.  The objective is to improve identification of pathogens or disease-causing agents that may be naturally prevalent in an Area of Responsibility (AOR) or present as a consequence of an overt or covert release.  DoD desires to partner with other agencies, to include the North Atlantic Treaty Organization (NATO), to link with similar efforts and broaden the availability of laboratory capabilities across the globe.

The general tasking is to process environmental and clinical (i.e., patient) samples and identify biological agents (pathogens and toxins) if present.  Conventional screening methods (stains, direct preps), and the RAPID( will provide early and specific laboratory results for providers to consider along with other patient encounter findings.  The HLD LRT team chief will advise the Director of Clinical Services on the clinical limitations of available technology, as well as information on Food and Drug Administration (FDA) test approval,  sample results reporting and sample referral within the CDC and DoD LRN.  Medical providers will use their clinical judgment along with the additional analytical data resulting from the RAPID( to recommend initial personnel management, specific medical countermeasures, and preventive medicine tactics.  At present, RAPID( PCR is not approved by the CDC as a Level B procedure.  Collaborative efforts are underway to assess the RAPID( system for LRN inclusion as a validated Level B procedure.  However, the results obtained from the RAPID( can be used as a screen or preliminary assessment for the presence of biological agents in samples.  In addition to concurrent presumptive testing using LRN Level A protocols, follow-on confirmatory testing is required IAW established public health/CDC LRN protocols (local and regional Level B/C laboratories, and CDC or USAMRIID referral) and pre-established DoD referral laboratories. 

The HLD LRT provides microbiological support and consultation using as many complementary diagnostic methods as possible, in addition to utilizing established laboratory response networks such as the DoD-CDC LRN in CONUS, and regionally or country specified referral networks pre-established by Memorandums of Agreement (MOAs) for OCONUS such as the NATO Bioterrorism Response Network (BRN), or the United States Forces Korea (USFK) BRN.  The HLD LRT provides and interprets laboratory results for clinicians addressing testing specificity, sensitivity, limitations, and recommendations for further analyses, if any.  The major sources of clinical samples submitted to the HLD LRT, as appropriate for suspected agent and laboratory capability, will be whole blood, solid tissue, serum or plasma, urine, buccal swabs or other tissue swabs, sputum, pleural, or other fluids, pus, and as a last resort fixed tissue, and environmental samples (food, water, air/aerosol buffer, powders, or soil).  Environmental samples that can potentially contaminate medical treatment facilities (MTF) will be collected in a manner to minimize MTF contamination prior to entering the facility (ref: HQ USAF/SG, Guidelines for the Prevention and Management of Suspected Anthrax and Other Biological Agent Incidents in the Air Force). Clinical samples will take priority unless the mission entails primarily environmental analysis, or environmental samples are directed to have priority over clinical samples by the medical group commander.

2.2 Reporting Requirements.   Initial reporting of HLD LRT results including number, sources, and types of clinical and environmental (preventive medicine) samples collected and tested and potential mission implications for known results will be reported to the senior laboratory officer, attending physician, commander and other appropriate agencies, such as Public Health, Bioenvironmental Engineering, the Medical Group Medical Control Center (MCC) and the Medical NBC Officer, and local and regional public health authorities.  Suspicious BWA results will be coordinated with the FBI and nearest level-B LRN laboratory, following rule-in with both RAPID( and LRN Level A protocols.

When appropriate, the HLD LRT team chief will include along with test results the following required statement for non-U.S. Food and Drug Administration-approved assays (ref. 21CFR809.30): “This test was developed and its performance characteristics determined by (insert laboratory name).  It has not been cleared or approved by the U.S. FDA”.  HLD LRT presumptive positives for threat agents will be identified to the Bioenvironmental Engineering team.   In deployed settings, Bioenvironmental Engineering personnel on the Medical NBC Defense Team (FFGL1) will assist with sample shipment and chain of custody, and arrange for shipment Army’s Technical Escort Unit.  In addition, bioenvironmental engineering personnel will initiate chain of custody for samples they collect.  The senior ranking laboratorian on site bears primary responsibility for sample referral for confirmatory and definitive testing. To ensure chain of custody and proper sample preservation conditions are maintained, sample shipment will coordinate with Bioenvironmental Engineering and the Transportation Management Office (TMO) as appropriate.
 

Samples shipped via the LRN will follow pre-established guidelines (i.e., IATA) for shipment of samples potentially containing infectious agents.  RAPID™ results can be used for determination of patient care if informed consent is employed or if a Presidential waiver is granted by during a national emergency.  

2.2.1.  PCR testing has already been determined to be a “significant risk” by the FDA (potential for false positive and negative results) since planned use is as a diagnostic test without confirmation by another procedure.   Results of environmental or clinical samples should be reported to Air Force personnel who need the information (Bioenvironmental engineering, physician, public health officer medical group commander, etc.) prior to confirmation.  If results are reported to other agencies without waiting for confirmation, the following risks could be encountered:
2.2.1.1.  The risk of a false negative can result in no treatment for an exposed subject and potential death.
2.2.1.2.  The risk of a false positive to subject health, employability and reputation is significant, due to the potential side effects of medication and the stigma of being exposed to anthrax (loss of employability, damage to reputation, etc). 

2.2.2.  In addition, environmental sample test results cannot be used for clinical diagnostic or prognostic use.

An unapproved device may be used in human subjects only if it is approved for clinical testing under an approved application for an Investigational Device Exemption (IDE) under section 520(g) of the Act [21 U.S.C. 360(j)(g)] and 21 CFR part 812.   

PCR Reagents must be labeled as follows:
"For research use only. Not for use in diagnostic procedures." (21 CFR 809.10(c)(2)(i)
FDA expects a physician to determine whether the following criteria have been met, to assess the potential for benefits from the unapproved use of the device, and to have substantial reason to believe that benefits will exist before emergency use is allowed: 

2.2.2.1.  The patient is in a life-threatening condition that needs immediate treatment;

2.2.2.2.  No generally acceptable alternative for treating the patient is available; 

2.2.2.3.  Because of the immediate need to use the device, there is no time to use existing procedures to get FDA approval for the use. 
2.2.3.  FDA would expect the physician to follow as many subject protection procedures as possible. Physician approval should be based on local commander (MTF/Wing) CONOPS. These include: 

2.2.3.1.  Obtaining an independent assessment by an uninvolved physician; 

2.2.3.2.  Obtaining informed consent from the patient or a legal representative;

2.2.3.3.  Notifying institutional officials as specified by institutional policies; 

2.2.3.4. Notifying the Institutional Review Board (IRB)
2.2.3.5.  Obtaining authorization from the IDE holder. 

2.2.4.  Therefore, if the RAPID( is used in an emergency for suspected Anthrax testing and the test result is positive by PCR (confirmed, 3-4 probes) the physician should: 
2.2.4.1.  Report to the IRB within five days [21 CFR 56.104(c)] and otherwise comply with provisions of the IRB regulations [21 CFR part 56]

2.2.4.2.  Evaluate the likelihood of a similar need for the device occurring again, and if future use is likely, immediately initiate efforts to obtain IRB approval and an approved IDE for the device's subsequent use.
2.2.4.3.  After an unapproved device is used in an emergency, the physician should: 
Notify, AFIP or AFIERA of the emergency use, and notify FDA of the emergency use (CDRH Program Operation Staff 301-594-1190).  Then provide the FDA with a written summary of the conditions constituting the emergency, subject protection measures, and results. 
2.3. Description/Capabilities.

2.3.1 The HLD LRT identifies pathogens listed on the bio-threat agent list as well as 

clinical agents of significance.  The primary technology used at this time is a nucleic acid based testing platform that can be programmed to run samples in a screening or batch form.

The RAPID™ device, which includes a hardened laptop computer, is pre-programmed and menu-driven; it can be modified to identify additional organisms as testing reagents for clinical and environmental assays become available.  The HLD LRT also uses other assays and testing procedures to complement nucleic acid based testing.

2.3.2.  Environmental sample collection is the responsibility of base Bioenvironmental Engineers (ref: HQ USAF/SG, Guidelines for the Prevention and Management of Suspected Anthrax and Other Biological Agent Incidents in the Air Force).  When directed to do so by providers, medical personnel will collect clinical samples (e.g., serum, blood and other body fluids) and provide these to the HLD LRT for analysis (refer to Attachment 1).  The HLD LRT will analyze environmental samples; the priority of those samples over clinical samples will be dependent on the situation.  The HLD LRT team provides consultation, as needed, regarding the types and sources of sample specimens to collect.  Samples suspected of containing biowarfare agents must be collected using accepted chain-of-custody procedures (i.e., CDC LRN Chain of Custody form or DD Form 1911).
2.3.3. Sample processing methods and time depend on the sample type. RAPID(sample

preparation time can range from 30 minutes to 1-½ hours.  Standard precautions (gloves, surgical mask, apron, as needs dictate) are to be used when collecting and handling samples.  All samples are considered infectious and potential threats until otherwise determined.  Average time to provide results is approximately two hours.  Samples are to be processed under a Class II Biosafety Cabinet while utilizing Standard Precautions to protect personnel from sample aerosolization.  Testing using other available standard procedures are performed IAW established laboratory protocols.  Sample processing, testing, and turn-around times vary.

2.3.4. The HLD LRT requires segregated space in the existing clinical laboratory or an enclosed area in a separate building.  This area must be able to support routine clinical laboratory operations (includes electricity (110V/220V), water, refrigerator/freezer, with standard bio-safety precautions to include a Biosafety cabinet).  Total lab space will be less than 150 square feet.  The sample processing area needs to be in an area that provides separation from patients, and in a laboratory safety enclosure.  If a facility cannot accommodate, then it cannot house a LRT.

2.3.5.  Constraints:  HLD LRT capabilities are constrained because each pathogen to be 

tested requires proven, validated analytical protocols and supporting reagents and controls.  Reagents, testing protocols and associated validation testing may also be different depending on whether samples are from clinical or environmental sources.  The HLD LRT also requires uninterrupted power to reliably operate equipment and maintain reagents at appropriate temperatures.   

2.3.6.  Personnel.   All members of the HLD LRT are to be trained on and knowledgeable of the clearly defined role of the HLD LRT and how it can support the national LRN.  The Chief, Laboratory Services is responsible for implementation and maintenance of laboratory participation in the LRN.  The clinical lab team needs to know all roles/responsibilities of the LRN (CDC and DoD) and teams (HLD LRT). The HLD LRT is composed of two personnel, a laboratory officer, government or contract civilian technologist and a technician.  Both team members will receive classroom and hands-on training prior to standing up on-site operations. Minimum qualifications for team members include:

2.3.6.1.  Biomedical Lab Officer (43T3X).  The laboratory officer assigned to the facility, with hands-on experience in basic and advanced microbiological diagnostics techniques including polymerase chain reaction (PCR) technology, preferably experience in running immunoassay techniques (ELISA/EIA/ECL) and hand-held assays (HHAs) and general clinical laboratory experience.  As a minimum, the officer must complete the Phase 1 computer- or CD-ROM-based training course on PCR, “Identification of Pathogens”, and Phase 2, “Hands-on Training” at a AFIERA, Brooks AFB.  The officer will know and be expected to explain to clinicians and senior medical and wing officials the capabilities and limitations of each testing method, identification sensitivities and specificities, and management of sample results including the role of the national LRN, the Army’s Technical Escort Unit, and capabilities of referral laboratories (confirmatory and definitive).  The team chief must have at least a current Secret Level Security Clearance.

2.3.6.2.  Medical Technologist, Government or Civilian Contract.  If there is an experienced medical technologist assigned to the laboratory, he/she can be assigned as the team chief.  This is preferable in many laboratories as the Biomedical Laboratory Officer(s) may already be assigned to a UTC.  The medical technologist MT(ASCP) - or equivilant - team chief must have  hands-on experience in basic and advanced microbiological diagnostics techniques including polymerase chain reaction (PCR) technology, preferably experience in running immunoassay techniques  (ELISA/EIA/ECL) and hand-held assays (HHAs) and general clinical laboratory experience.  As a minimum, the team chief must complete the Phase 1 computer- or CD-ROM-based training course on PCR, “Identification of Pathogens”, and Phase 2, “Hands-on Training” at AFIERA, Brooks AFB.  The team chief will know and be expected to explain to clinicians and senior medical and wing officials the capabilities and limitations of each testing method, identification sensitivities and specificities, and management of sample results including the role of the national LRN, the Army’s Technical Escort Unit, and capabilities of referral laboratories (confirmatory and definitive).  The team chief must have at least a Secret Level Security Clearance.

2.3.6.3.  Medical Lab Craftsman (4T071).  A seven-level technician with experience in basic and advanced rapid diagnostics techniques (e.g., PCR, ELISA/ECL, and HHAs) to include sample preparation and isolation techniques may be assigned as the team technician.  At a minimum, the lab technician must complete the Phase 1 computer- or CD-ROM-based training course on PCR, “Identification of Pathogens”, and Phase 2, “Hands-on Training” at AFIERA, Brooks AFB.  The lab technician must understand nucleic acid based identification techniques to include test design and sample preparation and be well skilled in advanced nucleic acid based laboratory equipment usage.  The lab technician must understand sample and reagent logistical issues such as storage needs and methods for ordering additional reagents, and understand results reporting and sample referral for confirmatory and definitive testing.  The technician team member is to have a Secret Level Security Clearance.

2.3.6.4.  Medical Laboratory Technician, Government or Civilian Contract.  An experienced MLT(ASCP) or equivalent technician may be assigned as the team technician.  This may be preferable as Medical Lab Craftmen may already be assigned to other UTCs.  At a minimum, the lab technician must complete the Phase 1 computer- or CD-ROM-based training course on PCR, “Identification of Pathogens”, and Phase 2, “Hands-on Training” at AFIERA, Brooks AFB.  The medical lab technician must understand nucleic acid based identification techniques to include test design and sample preparation and be well skilled in advanced nucleic acid based laboratory equipment usage.  The lab technician must understand sample and reagent logistical issues such as storage needs and methods for ordering additional reagents, and understand results reporting and sample referral for confirmatory and definitive testing.  The technician team member is to have a Secret Level Security Clearance.

2.3.7.  Equipment.  The HLD LRT equipment/supply list is provided in Attachment 2.  A fix-site asset, the team chief is responsible for setting up the equipment/supply list in the clinical laboratory or at a pre-designated laboratory area, ready for use.  The HLD LRT team chief will work with MTF logistics and war readiness materiel personnel to fulfill periodic inventory requirements.
SECTION 3 - OPERATIONS.  

3.1.  Support.  The HLD LRT provides the MTF with expert microbiological diagnostic support.  This supports early identification of pathogens in clinical samples and other environmental media, disease outbreak investigation support (patient monitoring as well as environmental analyses) and consultations to providers, epidemiologists, infectious disease experts, and others.  The HLD LRT provides emergency response capability consistent with that facility’s internal plan for laboratory coverage after normal duty hours.  The LRT requires certain reagents, which are not currently available through the DoD, resupply system.  Initial and resupply stocks of these reagents (primers, hybridization probes, etc) will be ordered using normal processes through the MTFs Medical Logistics Flight.  The source of supply for the reagent probes is the Medical Logistics Flight, 89th Medical Support Squadron (89th MDSS/SGSL), Malcolm Grow Medical Center, Andrews AFB, MD.  Shipments of probes may be incomplete from time to time because of technical problems the probes passing AFIP quality control process.  Routine replenishment of reagent probes will be “pushed” to the HLD LRT sites by the Probe Inventory Manager at 89th MDSS/SGSL.  Non-programmed requirements should be identified by the MTF Medical Logistics Flight to AFMLO/FOX, Fort Detrick, MD, (DSN 343-4577).  AFMLO/FOX will coordinate the request with ACC/SGXL and ACC/SGPB and forward approved requests to 89th MDSS/SGSL for issue and out-shipment.  The HLD LRT team leader will ensure adequate quantities of reagent probes are in-date and available at all times.

3.2.  Training.  The HLD LRT may train MTF support staff in specimen preparation and collection to prepare for receipt of a high volume of samples and subsequent “surge testing”.  Specimen preparation is the most technically difficult portion of the identification process.  By providing additional specialized training to laboratory and other medical staff, surges in workflow can be better supported.  All laboratory personnel potentially involved in handling specimens in the event of a suspect or known bioterrorism event or infectious disease outbreak are to be trained on national LRN policies and procedures and the HLD LRT mission.

3.3.  Pre-Activation.  HLD LRT members must be fully qualified prior to team activation.  Training requirements are discussed in para 2.3.  Current pertinent intelligence data relating to threat agents, clinical agents of concern, and endemic disease should be considered prior to activation so that ample supplies of appropriate reagents are available

3.4.  Activation.  When required, the team is activated to provide advanced microbiological diagnostic support.  The team can be activated to assist the Civil Engineers, BEEs, or PH personnel in performing force protection duties (Base Disaster Response Team, PAM) for fixed site base defense operations.  The HLD LRT may also be activated to provide local or regional testing support for other DoD facilities as approved by the Medical Group Commander. 

SECTION 4 -  COMMAND AND CONTROL RELATIONSHIPS
4.1 Command and control.  Command and Control of Air Force medical assets is vested

in the line of the Air Force (LAF).  The information in this section is consistent with 

AFDD 2, Organization and Employment of Aerospace Power, and AFTTP 3-42.1, 

Medical Command and Control.

4.2 Wing Organization.  Established command and control functions such as the

Contingency Support Team, Crisis Action Team, Battle Staff, Survival Recovery Center,

Disaster Control Group, and Unit Control Centers will be used to consolidate, control and 

disseminate pertinent information internally to installation and externally to surrounding

units and higher authorities.  
4.3 Air Force Gatekeeper.  The Air Force Gatekeeper resides at AFIERA/SDEM, Brooks AFB TX, DSN 240-1505.  
4.4.  HLD LRT.  The team chief is responsible for all pre-activation and post-activation

decisions pertaining to the HLD LRT.  When activated, the HLD LRT leader reports to the Chief, Laboratory Services and appropriate commander.

Presumptive Positive BW Agent Reporting.  The chain of command will be followed when reporting presumptive positive samples for biological warfare agents.  The HLD LRT team chief reports to the MTF Chief, Laboratory Services and the provider requesting the diagnosis of a clinical sample.  If delegated by the Chief, Laboratory Services, the HLD team chief and provider will jointly advise the on-site medical commander of the results of their findings to include patient encounter information such as clinical findings, initial diagnosis, and other relevant factors.  In the case that clinical and/or environmental samples are submitted by agencies other than the MTF, the medical commander is responsible for informing the agency of the presumptive result.  This responsibility may be delegated to the Chief, Laboratory Services. Reporting must be done in coordination with the Wing Commander.
The RAPID(will contribute important and heretofore unavailable diagnostic data to providers and ultimately field commanders who will be correlating this information with operational inputs from intelligence, meteorological, radar, and local data operations.  Confirmation must be performed in accordance with the NBC reporting system that requires a split sample be provided to the Army’s Technical Escort Unit (OCONUS) or FBI (CONUS) who will assist in arrangement for confirmatory analysis as appropriate.  The LRN system for sample referral and testing may also be employed IAW established local procedures and Service policy.

Presumptive cases resulting from BW agents should also be reported to the Survival Recovery Center NBC cell for appropriate reporting.  Assure the presumptive nature of these cases is reflected in reports, as confirmation is required prior to NCA decision-making.  

SECTION 5 – INTELLIGENCE/NATIONAL AGENCY/SPACE SUPPORT

5.1. Medical Intelligence.  Medical intelligence information is the responsibility of the 

medical intelligence officer (usually the public health officer).  It is disseminated to line agencies and personnel as prescribed by the commander’s policy.  As mission needs dictate, the HLD LRT team chief should be advised of new threat information. Current threats provided through the installation Threat Working Group and the medical intelligence officer will be used to determine local threat response planning and execution.

5.2.  Medical Commander’s Assessment.  The MTF commander provides a 

medical risk assessment based on the Intelligence and law enforcement communities threat assessment (Figure 2).  The medical commander’s assessment will consider the potential impact of a given biological agent on operations, specifically unit effectiveness and logistical burden (Figure 3).  Preparedness, in part will consist of review of the installation laboratory, the local and regional laboratory referral network, and adequate sample transportation.
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Figure 2 – Medical Risk Assessment--Example1
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Figure 3 – BW Agent Medical Risk Assessment Visualization11Reference:  “Medical Risk Assessment of the Biological Threat,” OTSG, May 01.

SECTION 6 - COMMUNICATIONS/COMPUTER SYSTEMS SUPPORT
6.1.  Communication and Computer Systems.  The HLD LRT asset is equipped with a laptop computer that is loaded with the appropriate RAPID( software.  Acquisition of additional communication and computer equipment is not specifically required to support the standing-up of the HLD LRT team.  Existing information systems will be utilized to capture pertinent data, detail incident logs and other requisite information to support both up- and cross- channel reporting in accordance with both AFI and MAJCOM supplements.  However, many recent state-of-the-art programs are due to be fielded soon Air Force wide.  Integration of these systems with the national LRN will not only potentially enhance utilization of these new technologies, but may well serve as prototypes for the civilian and other service communities.  In the interim, standard communication means will be used.  The HLD LRT requires inter-team communications and two-way communication with other medical and non-medical functions such as those mentioned in 7.5.  Each laboratory director is to keep his/her medical chain of command informed of sample status and test results, in addition to communicating with the appropriate local and region public health laboratories, to include other military laboratories for referral testing.

SECTION 7 -  INTEGRATION & INTEROPERABILITY.  

7.1. RAPID( capability may be utilized to augment existing and future medical fixed 
site teams.  In addition, it may augment BEE NBC teams (FFGL1), PAM teams (FFGL2/3), Theater Epidemiology teams (FFHA1), and FFBAT if deployed locally.  Regardless of the teams augmented, the HLD LRT reports directly to the Chief, Laboratory Services.  The HLD LRT will work with other base teams to establish communication/ liaison with other US and coalition services and local preventive medicine authorities.

7.2. Integration with other systems.  Ultimately, the CDC controls the network and sets 

the standards for information management systems.  At this point in time, however, the system is in a primary design phase with an estimated fielding date of approximately five (5) years.  The Air Force electronic patient encounter systems have been deployed and are currently being field tested.  As such, the integration of data from the Air Force members of the network may well become part of the aforementioned systems (refer to para 7.6, Electronic Medical Surveillance and Early Warning Encounter Software).

7.3.  Interoperability.  The CDC national laboratory response network includes all armed services laboratories as mandated by each surgeon general.  Interoperability will be, in effect, built into the system from the “bottom up” from the DoD perspective.  This will relate to the current and future systems employed by the civilian communities as well.  By following all national LRN procedures and protocols, the DoD laboratory network is fully interoperable with the civilian public health laboratories designated operating as part of the LRN, and interoperability with host country public health networks.  The standard of reference for this system is 100% interoperability, be it by stand alone (paper logs, phone, fax, stand alone electronic databases) or interactive, electronically linked reporting systems

7.4.  Military Agencies.  Coordination with base and local agencies to ensure effective support of possible biological-threat and endemic infectious disease scenarios are accomplished by the HLD LRT and medical commander, and will augment base or wing threat assessments.

7.5.  Communications.  The HLD LRT requires inter-team communications and two-way communication with other medical and non-medical functions/teams such as the Infectious Disease, Infection Control, Public Health, Bioenvironmental Engineering, Emergency Room, Medical Control Center, PAM Team, BEE NBC Team, for consultation.  The HLD LRT will provide case-by-case laboratory results to healthcare providers, epidemiological teams, and other pertinent agencies.
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Figure 4.  Medical Force Protection

SECTION 8 - SECURITY

8.1.  Operations.  Due to the sensitive nature of a positive finding for a BW agent, all aspects of COMSEC and OPSEC must be fully implemented and rigidly enforced.  The HLD LRT must have ready access to secured communications, to include STU and SIPRNET capabilities.  Due to the nature of the samples and the categories through which they pass:  presumptive tests, shipment under ‘chain of custody’ rules and finally definitive identification tests, relevant information should be considered as sensitive material and protected based on its operational impact and standard USAF release of information directives.  It should be protected as “For Official Use Only” (FOUO), and may require a higher classification based upon the threat, the scenario and the nature of the testing.

8.2. Physical.  Security will be provided by the medical commander (posted medical

personnel) and the Base commander (security forces) as deemed appropriate.

SECTION 9 - TRAINING Requirements
9.1.  Training Scope.  All active duty biomedical laboratory officers (43T3*), enlisted (4T*) and government or civilian medical laboratory personnel should be competently taught, with documentation, the appropriate handling of either clinical or environmental samples that may come into the realm of the LRN.  Additional specific training is required for the HLD LRT as specified in para 9.1 and 9.2 below.  Other AFSCs affected by LRN training include (but are not limited to): public health officers, bioenvironmental engineers (BEE), first responders, and health care providers.  Source documents on the DoD CCLM and CDC web sites include the protocols and other training material.  State health laboratories may provide formal training classes for personnel in LRN Level B laboratories.  Competency assessment will be conducted in the same manner as for any other set of clinical protocols.  The CDC will provide reagents to Level B, C and D laboratories.  The CDC will distribute periodic proficiency test (PT) samples to laboratories in the network. These assessments, too, will be handled in a similar manner as all other proficiency testing within the structure of an Air Force laboratory.  AFIP will supplement the LRN by submitting PT to AF HLD LRT participants. Refer to Attachment 3

9.3 HLD LRT Contingency Roles.  HLD LRT member training will be conducted 

prior to activation to ensure all team members are completely aware of their contingency roles, can operate all team equipment and software, and are familiar with their responsibilities and how they can support other fixed-site contingency operations and teams.  All laboratory team members will be trained on and understand LRN policy, procedures and the HLD LRT mission.

9.3 HLD LRT Proficiency Training, Certification and Re-certification.  The HLD 

LRT will be required to test the RAPID( and other equipment operation on a minimum of every month.  Proficiency samples will be received periodically to assess team readiness status. Specific procedures for proficiency testing are listed in Attachment 3.  All laboratory team members will receive initial and periodic refresher training on the LRN and the HLD LRT mission.  Refer to para 2.3 for specific personnel training requirements.

SECTION 10 - LOGISTICS

10.1.  HLD LRT Supplies:  The HLD LRT equipment/supply list includes enough supplies to sustain operations for 12 months, however, 30 days for use upon activation is kept on site to minimize reagent outdate.  Ordering of reagents and supplies that require special handling (i.e., cold storage) will be the responsibility of the HLD LRT leader.  Team leader will ensure sufficient volume and reagent types will be available.  The team leader will contact the designated reagent repository once mission needs are determined (see Section 3.1 for replenishment procedures).  When operationally required to relocate the team due to area contamination, work space constraints, etc., the RAPID( and accompanying equipment/supply list may be relocated by team members utilizing the list provided in Attachment 2.  The equipment will be extracted from the equipment/supply list when required.

10.2.  CDC LRN Supplies.   For registered laboratories, the CDC will provide reagents free of charge to all Level B, C, and D laboratories.  The HLD LRT may operate at a registered laboratory and is to be aware of and trained on these testing capabilities.  Minimal costs for routine laboratory supplies (consumables and accessories) will be incurred for the processing of the samples.  Shipping costs should be minimal as well, since all laboratories will be utilizing the nearest local Level B laboratory.  Local courier may transport samples as long as the established chain of custody is not compromised.  It is imperative that CDC, DoD and host nation protocols be followed with respect to all manner of processing, testing or transporting the samples.

10.3.  Probe Disposal.  For security measures, it is critical that all used and unused vials be discarded in a manner that will prevent their identification after disposal.  Therefore, incineration is the preferred method of destruction.  If incineration is not a local option to dispose of both used and expired vials, peel off the labels, tear them up and dispose of them in regular trash.  After pealing, tearing, and discarding the labels, discard all unlabelled vials in the biohazard trash for autoclaving/incineration.

REFERENCES:

AFDD 2, Organization and Employment of Aerospace Power, 17 Feb 2000
AFMS CONOPS, The Biological Augmentation Team (FFBAT), OPR:  HQ ACC/SGR, 14 Jul 99.


Centers for Disease Control and Prevention – Laboratory Information, Laboratory Response Network for Bioterrorism (LRN):  http://www.bt.cdc.gov/LabIssues/index.asp.

HQ USAF/SG Policy Letter 1 May 01, National Laboratory Response Network

HQ USAF/SG Policy Letter 9 Nov 01, Guidelines for Prevention and Management of Suspected Anthrax and Other Biological Agent Incidents in the Air Force 

HQ DA OTSG, Medical Risk Assessment of the Biological Threat, May 01.

HQ USAF/SG, Guidelines for the Prevention and Management of Suspected Anthrax and Other Biological Agent Incidents in the Air Force).
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Specimen Collection, Transport, and Processing Procedures
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ATTACHMENT 2


Homeland Defense Laboratory Response Team Allowance Standard
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ATTACHMENT 3


Homeland Defense Laboratory Response Team Proficiency Testing

A. Introduction.  The procedure presented here is a synopsis and does not constitute the Proficiency Testing protocol in its entirety.  Proficiency testing is a requirement of National Committee for Clinical Laboratory Standards (NCCLS) and the College of American Pathology for any test employed to evaluate human specimens.  Proficiency testing mandates operators answer unknown samples correctly and helps insure that laboratories performing clinical tests can obtain similar data from a standardized specimen.  The complexity of performing polymerase chain reaction (PCR) assays and the variability in efficiency of extraction of DNA requires teams performing the assay to “practice” the assay to maintain proficiency.  Proficiency testing allows surveillance of the skill levels of individual teams and assesses their ability to consistently perform the assay and obtain correct answers.

The AFIP will provide proficiency tests for evaluation of HLD and BAT teams.  Initially, proficiency testing can be used to “qualify” a team to use the instrument for evaluation of  “real world” specimens.  Until the team is qualified, they will receive specimens to practice performing nucleic extraction and PCR.  Once the HLD LRT qualifies to use PCR, they will become an active member of the LRN.  Each team will be required to qualify with each set of reagents for an organism, i.e. anthrax assays, plague assays, Salmonella assays and so on.  The requirement to be qualified to perform an assay provides a higher degree of confidence to the public health community and base commanders that AF teams have achieved a defined minimal level of proficiency for use of the instruments and reagents. Interaction of the HLD teams with the public health system will be strengthened as a result of this requirement.  

Once a team is qualified to perform an assay (or set of assays), the team will receive scheduled proficiency tests to insure they have retained their skill sets for performance of the assay.  A “corporate board consisting of AFIP, the AF Laboratory Consultant (CCLM), AFIERA/SD and HQ ACC Laboratory Consultant will determine proficiency testing frequency.  The minimum number of proficiency tests should be a minimum of three and could be as many as six per year.

B. Proficiency plan.  Proficiency testing will be initiated for Bacillus anthracis immediately followed by a similar schedule for each of the probe sets in the AF inventory.  

Proficiency tests require testing and identification of organisms.  In order to provide realistic specimens, the following components are required:

1. Growing the bacterial cultures including the test agents 

a. Quality control testing the organisms for identity

b. Quality control testing the organisms for the presence/absence of the genes

c. Killing the organisms by chemical or radiation treatment

d. Safety testing the organisms



e. Quality control testing for the presence of the genes in PCR


2. Preparation of test samples

a. Qualification testing

b. Extract nucleic acid from a series of organisms 

c. Prepare a panel of nucleic acid for user testing

d. Quality control the nucleic acid for appropriate activity

e. Distribute the nucleic acid into a panel  

f. Quality control test the panel

g. Ship the panel to the end user for testing

3. User responsibility

a. Receive the panel and report date of receipt

b. Test the contents of the panel and report results in a timely manner

c. Maintain competency level by performing tests on a at least a monthly basis

d. Maintain contact with AFIERA/AFIP to discuss difficulties in testing, to establish the cause of any problems arising and to take corrective action to retain proficiency

4. AFIP responsibility

a. Receive the data from the end user

b. Review and analyze the data in a timely manner

c. Report results back to the end user and to specialty advisor and ACC

d. Register the team as “qualified” or “nonqualified” for specific tests

5. ACC Responsibility

a. Provide sufficient funds to sustain the proficiency testing program 

b. Enforce training requirements for teams failing qualification and proficiency testing

c. Allow procurement of reagents only for qualified tests by each of the teams

d. Consult with the Specialty Advisor regarding proficiency testing results and corrective actions when required

e. Support corrective training for teams failing qualification/proficiency testing

f. Consult with AFIP on availability of reagents, and the need to provide additional reagents to teams requiring additional training

C. Proficiency testing

1. AFIP responsibility

a. Collect samples on matrix simulating clinical and environmental samples

b. Test the matrix to ensure lack of reactivity

c. Prepare a master matrix for the proficiency test samples

d. Split the matrix into two components

e. Spike one preparation with test organisms (killed and safety tested)

f. Distribute the matrix onto swabs, swipes, or clinical matrix

g. Quality control the samples being sent to the end users

h. Ship the panel to the user

2. User responsibility

a. Receive the matrix samples and integrate into testing scheme

b. Perform DNA extraction or alternate protocol

c. Test samples for presence of suspected organisms

d. Report data to AFIP within 5 days of receipt of samples

D. Evaluation of results.  AFIP will collate the data from each site and evaluate performance.
Data review will be sent to AF Biomedical Laboratory Consultant (CCLM) and the HQ ACC Laboratory Consultant with comments regarding interpretation.  Semi-annually AFIP, AF Biomedical Laboratory Consultant (CCLM), AFIERA/SD representatives and HQ ACC Laboratory Consultant will meet to review results.  Proficiency testing policy will be reviewed and adjusted as required during the semi-annual reviews. 

E. Procedures.  The test samples will be prepared at and quality controlled by AFIP prior to shipment. BSL-3 organisms will be gamma killed and safety tested before being sent to participants or avirulent cultures will be used.  After gamma killing and safety testing, the preparation will be tested in a quantitative PCR protocol to determine the loss of activity (loss of copy number due to shearing of the DNA by gamma radiation).  Once the activity level of the target preparation is known, we can develop the proficiency test specimens.  Organisms can be spiked into clinical specimens or onto environmental swabs depending on the particular test plan.  Enough specimens will be prepared to allow testing of a randomly selected set of samples representing each of the specimens to be tested by the participants.  If the testing at AFIP results in the correct responses, the proficiency tests will be shipped by overnight carrier to each of the participants.  Each participant will be notified at least one week in advance of shipment of the proficiency test.  Each participant will be expected to complete the proficiency test within one week of receiving the proficiency test.  AFIP will hold at least one set of samples under the same conditions as those being shipped to participants.  When all participants have received their proficiency test packages, AFIP will open their package and proceed with proficiency testing.  This will ensure detection of any aberrant test results as a result of shipping to the participants.  Each team will test the samples according to the instructions in the participants’ package and will report results to AFIP for analysis.  Final analysis will be summarized and passed to CCLM for quality assurance review.  Teams that fail proficiency testing will be placed on probation for each analyte failed and successive failures may result in terminating testing until the problem is resolved.  Rules for enforcement of proficiency testing are described in AFIP Pam 40-24, DoD Clinical Laboratory Improvement Program, chapter 14 “Enforcement Procedures.”  This program will allow performance reviews for each of the HLD teams and BAT teams.  

F. Importance.  This program is a very important component of the HLD and BAT team concept.  Proficiency testing is the only way the AF can be sure the teams are capable of generating correct responses using this technology.  Without the assurances of a proficiency testing program, commanders, public health officials and the team members will be unable to report results with confidence. This could eventually result in a loss of confidence in the technology by the commanders and potential removal of AF laboratories from the laboratory response network.  Alternatively, with a solid proficiency-testing program in place, the participants will be able to assess their skill level, obtain additional training if required and gain confidence in their skills and the results generated by the instrument.  They will be able to speak authoritatively regarding their results.  Commanders presented with results of proficiency testing should understand the significance of the proficiency results in building and maintaining team proficiency.  Finally, the LRN will have greater confidence in results reported from Air Force facilities and will be more willing to work-up submitted specimens.   The proficiency-testing schedule can vary but in general should occur quarterly.  This program will build confidence in the team member’s skills and abilities to test a variety of samples and obtain the correct answer.  In addition, it will build confidence in the technique to augment or replace classic microbiological procedures in forward or geographically isolated locations.  The proficiency tests will also identify teams requiring immediate remedial training to achieve and maintain acceptable performance.  The described procedure will be modified as appropriate to encompass standardized proficiency testing requirements forthcoming from the PEOCBD.
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1. Introduction


Environmental sampling may be necessary at different points during the response to a potential release of a biological agent:


· To verify that an agent release has occurred;


· To identify the nature and extent of the contamination and, in particular, to identify specific areas or surfaces requiring decontamination; and


· To assess the efficacy of decontamination efforts.


Biological agent detection on interior surfaces can be problematic.  Currently, anthrax is the only agent for which there are tested environmental sampling methods.  The anthrax-tested methods include bulk samples, wipe samples, vacuum filter samples, and air samples.  Appendix A contains comprehensive procedures for collecting environmental samples of Bacillus anthracis.


In general, the environmental samples for agents other than anthrax would be collected using wipe sampling techniques with non-cotton gauze.  The gauze would then be immersed in tryptic soy broth for transport to the laboratory.  The wipe sampling collection procedures are located in Appendix A.


This document provides recommendations on conducting sampling to achieve these objectives.  This document is organized as follows:


· Section 2 discusses the various sampling techniques that may be used (more detail provided in Appendix A);


· Section 3 provides recommendations on determining what techniques should be used, and how, for each sampling objective;


· Section 4 provides recommendations on confirming efficacy of decontamination efforts


· Section 5 briefly describes the requirements for packaging and transporting samples (more detail provided in Appendix C);


· Section 6 provides an overview of techniques available to analyze samples.


2. Sampling Techniques


2.1 Sampling Methods 


There are several types of sampling methods, each of which is discussed in more detail below.  Appendix A provides further step-by-step recommendations on carrying out these sampling methods.  For purposes of the recommendations offered here, it is assumed that contamination of relatively non-porous surfaces (e.g., walls, some ceilings, wood/tile floors, desks, counter tops, and office equipment) can be assessed qualitatively using surface wipe samples.  For porous surfaces such as carpeting, draperies, and perhaps upholstered furniture, it is assumed that vacuum sampling (again qualitative) will be used. In general, vacuum samples are preferred over bulk samples that may involve destructive testing.  Finally, air sampling may also be employed as a more quantitative but broader, area-wide means of assessment.  Sampling methods are outlined in the following sections.  Detailed sampling procedures are included in Appendices A and B.

The Laboratory Response Network (LRN) Level A Labs will currently accept only environmental samples for anthrax.  Level A Labs can take clinical or food samples for other agents.  Each laboratory has different established capabilities, therefore analysis of environmental samples for biological agents must be coordinated with the selected laboratory beforehand.  Some Air Force laboratories have polymerase chain reaction (PCR) capabilities.  If the appropriate analytical probes are available, the lab may be able to perform analysis for the agent.


Table 3.1: Laboratory Response Network Level A Acceptable Specimens


		Agent

		Environmental

		Clinical

		Food



		Anthrax

		Yes

		Yes

		Yes



		Botulinum

		No

		Yes

		Yes



		Brucellosis

		No

		Yes

		No



		Smallpox

		No

		Yes

		No



		Tularemia

		No

		Yes

		No



		Plague

		No

		Yes

		No





At this time PCR analysis is considered to only give presumptive results.  Laboratory methods which use incubation to grow the agent are the only analyses that are considered to be confirmatory.  This distinction may change as the PCR technology is more thoroughly tested.


2.2 Surface Sampling 


Surface samples are collected by wiping non-porous surfaces with an absorptive medium from which spores can be collected in the laboratory. The absorptive media, wetting agent, and bags used to transport samples should be selected with input from the laboratory personnel who will be analyzing the samples so that collection procedures will be compatible with the laboratory’s analytical procedures. There are several absorptive media available, including rayon-polyester fabric gauze wipes. The wipes must be sterile and used with a sterile wetting agent such as sterile water.  This method is the preferred method to use when dealing with a “pile” or mass of the suspicious substance.  Care must be taken to prevent excessively disturbing the substance.  


2.3 Vacuum Sampling 


Dust collection filter socks are available that attach to vacuum wands (manufactured by Midwest Filtration Company, Fairfield, Ohio, or equivalent).  Collecting samples by vacuuming offers the advantages of covering large surfaces and collecting material from porous areas such as carpets. Only high-efficiency particulate air (HEPA) vacuum cleaners should be used.  Conventional home or industrial vacuum cleaners should not be used for sample collection because these vacuum cleaners will further disperse spores.  A hose or diffuser can be retrofitted to the vacuum cleaner exhaust so that the HEPA-filtered exhaust can be vented outside the contaminated zone to prevent re-aerosolization of spores within the contaminated area.


2.4 Bulk Sampling 


Bulk sample of a suspicious powder or substance can help investigators characterize the presence of contamination.  Bulk samples of building materials such as sections of carpet, office equipment, and supplies can also be taken.  However, most laboratories cannot process bulk samples of building materials. Therefore, the receiving laboratory should be contacted before building material bulk samples are collected to determine whether such samples will be accepted.


2.5 Air Sampling 


Air samples provide data on airborne or concentrations of aerosolized spores. An accepted sampling method is to collect an aerosol sample onto a mixed cellulose ester filter media. This procedure may also be used for collecting personal breathing zone air samples.  Qualitative air samples can be also be collected with a Staplex sampler and Whatmann paper.


3. Sampling Protocols by Objective


3.1 Sampling Objectives 


The sampling strategy should be based on an initial assessment of the situation, which may consider:  How the contamination was introduced into the facility (e.g., mail system, air ventilation system, etc); 


· Pathways by which the contamination could have spread (e.g., physical movement through envelopes, airborne transmission through ventilation systems, human movement);


· The types of surfaces that may have been contaminated (porous surfaces, non-porous surfaces); and


· Safe areas from which to operate.


The use of experienced investigators to conduct the environmental sampling will provide the best probability of locating and identifying anthrax spores or other biological agents if present. Table 3.1 summarizes the types of sampling (surface, vacuum, and air sampling) considered most useful whether the sampling is intended to verify contamination or to determine nature and extent of contamination. The sections below provide more detailed recommendations for each sampling occasion, in terms of the role of each type of sample and the suggested number of samples to meet predefined objectives.


Table 3.1 Types of Samples Appropriate for Each Sampling Occasion


		Sampling Occasion

		Air Samples

		Surface Samples

		Vacuum Samples



		

		

		Composite Samples

		Individual Surfaces

		Composite Samples

		Individual Surfaces

		HVAC Filters*



		1. Building


Contaminated?

		R

		R

		

		R

		

		R



		2. Extent of


Contamination?

		S

		S

		R

		

		R

		





* Where possible; otherwise, use composite surface samples of return registers for each zone.


R indicates a recommended sample type; S indicates a possible alternative or supplement.


Note that for surface and vacuum samples, a distinction is made in Table 3.1 between composite and individual surface samples.  For example, when sampling an area to assess whether a building has been contaminated (sampling occasion 1), it is more efficient to take a single surface or vacuum sample representing multiple surfaces.  When attempting to pinpoint contaminated areas or items (sampling occasion 2), samples of iwn powder incidents should be handled both as environmental samples and evidence.  For the environmental sample, duplicate samples should be taken of visible powder and surfaces that might be contaminated. The envelope or other materials (trash cans, etc.) should then be double bagged and handled as evidence using appropriate chain of custody by the samplers if law enforcement technicians are not available. 


3.2 Establishing Building Contamination


3.2.1  Sampling Objective. The sampling objective is to answer the qualitative question: Has the building been contaminated?


3.2.2  Roles of Samples. In light of the sampling objective, three types of samples are recommended: (1) composite surface and vacuum samples of surfaces; (2) vacuum samples of Heating, Ventilation, and Air Conditioning (HVAC) filters (if the HVAC was operating at the time of a release); and (3) air samples:


Surface samples (including vacuum samples) are vital because there is no guarantee that the agent, if present, has ever been airborne in sufficient quantity to enable detection by air sampling or by vacuum sampling of HVAC systems. Composite sampling is appropriate here, in light of the sampling objective.  The composite surface sample is composed of a sequential series of wipes across various surfaces (e.g., wall, ceiling, wood/tile floor, desk/counter top, equipment) in a room or grid area that has been selected for sampling (see next section).  Taking separate composite samples for each surface type (e.g., one for wall surfaces, one for floor surfaces, one for ceiling surfaces, one for counter/desktop surfaces and one for equipment surfaces) will provide greater assurance of agent detection, but will increase the sampling burden by a factor of five. Thus, assuming that sampling resources are limited, the tradeoff between the number of rooms or grid areas covered and the breadth of coverage for each area needs to be considered. Intuitively, given the objective for this stage of sampling, it is preferable to cover a greater number of areas in less detail per area. In areas with carpeting, a composite vacuum sample for the floor area should be taken in addition to the composite surface sample(s) for the other types of surfaces.


Vacuum samples of HVAC systems are viewed as corroborating evidence for the air samples. Vacuum samples of HVAC filters may allow for sampling of captured agent that once was, but no longer is, airborne. However, if the HVAC system has no filter, if the filter is of a size that may have allowed certain spores to escape, or if the filter has been recently replaced, an alternative is to take a composite surface sample of return registers for that system. 


Air samples are the most expedient means of detecting the presence of an agent (in terms of the amount of information returned per collected sample), provided that the agent has been airborne and remains airborne at the time of sampling. Many commercial buildings are served by more than one HVAC system. Before sampling is begun, the building’s engineer should be consulted to determine airflow patterns and the design of the facility’s HVAC system. An important consideration in choosing a sampling location is that a filter in the HVAC system may remove a significant fraction of the agent, depending on the filter type and specifications.  Consequently, it is not advisable to sample near supply registers. A preferred location is in the return-air duct, just prior to (or upstream of) the filter. Recommendations on the number of air samples are provided below.


3.2.3  Location of Samples. During sampling, the following work areas should be established:


· Green zones - places where anthrax-contamination is unlikely;


· Yellow zones - places where anthrax-contamination is plausible; and


· Red zones - places where anthrax is strongly suspected.


These zones are established on the basis of existing knowledge about how the contamination was discovered (e.g., actual presence of powder in an envelope, versus secondary discovery via illness in exposed individuals). Priority is given to the collection of surface samples in hot zones and locations that are proximate to the suspected release source. Subsequent sample collection should be conducted using a strategy moving outward from the confirmed contamination source to characterize the dispersion beyond the immediate zone of release. This strategy is based on the belief that the aerodynamic properties of the spores combined with the properties of the carrying substrate will result in deposition in locations around the suspected release source. Additionally, spores may be spread by circulation of air, or by movement of people or the objects they carry. 


3.2.4  Numbers of Samples. Recommendations on the number of samples (and, in selected cases, the preferred sampling locations) are provided below for the sample types described above. One exception to this recommendation pertains to “red zones,” where anthrax is strongly suspected. Some obvious examples are mail rooms, offices of high-profile personnel, and areas where there is some visual evidence (e.g., “powdery substance” found). Based on recent field investigations in suspect buildings, another potential red zone is an area that is noticeably dirty, or where dirt/dust tends to accumulate. These areas include computer screens, room corners, and doorsills. Such red zones should be sampled more broadly, including (1) an air sample at breathing height (3.5 feet) in the center of the area (but not close to an HVAC supply register or in an area directly impacted by sunlight), and (2) composite surface or vacuum samples for each type of surface (walls, floors, desk tops, and specific sites of dirt accumulation).


3.2.4.1  Number of HVAC system samples For areas other than red zones, the numbers HVAC-filter vacuum samples can be dictated by the HVAC configuration. For example, suppose that the building is served by five HVAC systems, one for each perimeter face of the building and one for the core of the building. At a minimum, then, one bulk filter sample should be taken for each HVAC system. A further consideration here is that each HVAC system (or some of the systems) may serve more than one zone (e.g., in a multiple-story building, there may be a separate zone for each floor). If there are multiple zones, then there may be a separate filter for each zone. The general rule here is that, ideally, all HVAC filters should be sampled.


The ideal approach may need to be sacrificed in cases where the building has an extremely complex HVAC configuration, with many zones and associated filters. A compromise approach for such a circumstance would use the following rule: each HVAC system must be represented, with a minimum of three filters per system. The filters to be sampled can be chosen by simple random sampling or by systematic random sampling. Suppose, for example, that there are ten filters from which to take a sample of three. With either approach, the filters are numbered from 1 to 10. With simple random sampling, three filters are chosen using a table of random numbers.


With systematic sampling, the first filter is chosen at random, then every third filter thereafter, “wrapping around” the 10th filter. For example, if filter 2 is chosen, then filters 2, 5 and 8 are to be sampled. If filter 6 is chosen, then filters 6, 9 and 2 are to be sampled. The spacing between filter numbers is determined by dividing the total number of filters by the number to be sampled, and then rounding that result to the nearest whole number (in the example case, 10 filters in total divided by 3 filters to be sampled is 3.33, which rounds to 3 as the spacing factor). As noted previously, in the undesirable case where there are no HVAC filters or all have been replaced recently, the alternate approach involves taking composite samples from return registers associated with each HVAC system, or each zone of each system. There may be many return registers for each system or zone, making it impractical to include all registers in the composite sample. If only a sample of registers is used, then a systematic random sampling approach would be most expedient. The first step is to assign a number to each register (and to document the assigned numbers on a floor plan), canvassing the area covered by the system/zone in a systematic manner (e.g., starting at one end of the area and then moving back and forth until the other end is reached). Suppose, for example, that there are 50 registers and 10 are to be included in the composite sample. In this case, first select a number between 1 and 10 at random, and then choose every 5th register thereafter (e.g., if register 3 is selected, then include registers 3, 8, 13, 18, ... , 48 in the composite sample).


3.2.4.2 Number of Air Samples The air-sampling approach is analogous to the sampling approach for HVAC filters. The purpose of air sampling is to verify that an area is uncontaminated or that the decontamination procedure was effective. Ideally, there should be one air sample for each HVAC system/zone, and each air sample ideally should be taken in the return-air plenum just prior to (i.e., upstream of) the HVAC filter. 


In the unlikely case that the return-air plenum cannot be accessed, the ideal approach will need to be sacrificed considerably, as it generally will not be feasible to take composite air samples. Thus, individual rooms or areas will need to be sampled. The most expedient method for choosing areas to be sampled is to develop a grid system for partitioning each floor of the building. An example of a rectangular grid system, to be superimposed on the floor plan, is shown in Figure 3.1.


The illustrative grid in Figure 3.1 illustrates a systematic sampling approach for every third grid (areas to be sampled are highlighted in bold type and shaded in the figure). A similar grid would be developed for each floor, with a different starting grid (number 3 in the figure) chosen at random for each floor.
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Figure 3.1. Example of Grid System with Systematic Sampling (every 3rd grid)


A key decision point here concerns the total number of samples to be collected. It is desirable to collect a number of samples that is sufficiently large to provide a high degree of confidence (say 90% or greater) that a contaminated building will not be incorrectly labeled as uncontaminated. As illustrated in Table 3.2, the sample size needed to attain this degree of confidence depends on the actual extent of contamination, which is unknown at the time of sampling. For example, if one out of every 100 areas is in fact contaminated, then 200 to 250 samples are needed to have a 90 percent chance of detecting at least one contaminated area. Similarly, if two of every 100 are contaminated, then 100 to 150 samples are needed to achieve the same confidence level.


Given that suspected hot areas are to be sampled with certainty (both air and surface samples), and that air and HVAC filter samples provide a broad-based assessment if the contaminant has been airborne, a practical approach given finite resources is to relax the underlying assumption somewhat here. For example, a reasonable assumption might be that the true fraction of contaminated areas lies between 0.02 and 0.05, such that a sample size between 50 and 100 (the upper end of this range obviously is preferable) would yield the desired level of confidence.

Table 3.2. Probability Chart to Aid in Choosing an Appropriate Sample Size


for Assessing Whether a Building Has Been Contaminated


		True (but unknown) fraction of areas contaminated = 0.01

		

		

		

		

		

		



		Number of samples taken 

		25 

		50 

		100 

		150 

		200 

		250



		Probability of obtaining one or more positive sample*

		22%

		 39% 

		63% 

		78% 

		87% 

		92%





		True (but unknown) fraction of areas contaminated = 0.02

		

		

		

		

		

		



		Number of samples taken 

		25 

		50 

		100 

		150 

		200 

		250



		Probability of obtaining one or more positive sample*

		40% 

		64% 

		87% 

		95% 

		98% 

		99%





		True (but unknown) fraction of areas contaminated = 0.05

		

		

		

		

		

		



		Number of samples taken 

		25 

		50 

		100 

		150 

		200 

		250



		Probability of obtaining one or more positive sample*

		72% 

		92% 

		99% 

		100% 

		100% 

		100%





		True (but unknown) fraction of areas contaminated = 0.1

		

		

		

		

		

		



		Number of samples taken 

		25 

		50 

		100 

		150 

		200 

		250



		Probability of obtaining one or more positive sample*

		93% 

		99% 

		100% 

		100% 

		100% 

		100%





* "Sample" refers to an air sample or a composite surface sample that provides representative coverage of an area (e.g., room or grid rectangle).


3.2.4.3  Number of surface samples As with air samples in the case where individual rooms/areas need to be sampled, an appropriate number of surface (wipe or vacuum) samples can be determined using the probability chart in Table 3.2 above. Specific areas to be sampled then can be chosen at random using a grid system with systematic sampling, as illustrated in Figure 3.1 above. If the same grid system also was used to select areas for air sampling, then the random starting point per floor for the systematic sample should be selected independently for surface sampling (it may or may not match the starting point chosen for air sampling). It is important to pay close attention to the overlay of the grid system on the floor plan. If, for example, opposite sides of a wall fall in a sampled grid area, then the composite samples for that surface should include both sides of the wall. Similarly, composite samples for floor or ceiling surfaces would need to capture areas on both sides of the wall within the chosen grid area.

3.3 Establishing the Extent of Contamination


3.3.1  Sampling Objective The sampling objective is to determine specific areas within the building that are contaminated, to guide subsequent decontamination efforts.  In some cases, the results from the first sampling that was conducted to verify the presence of contamination may provide enough information to eliminate the need for additional sampling. For example, the initial sampling may indicate that the extent of contamination is virtually building wide, pointing to the need for a broad-based decontamination approach.  However, the approach described below assumes that the initial sampling indicates isolated areas of contamination, and additional sampling is needed to determine the nature and extent of that contamination. Based on the results of the sampling, areas within the building will be redefined as “dirty areas” (contamination confirmed) and “clean areas” (no contamination is present).


3.3.2  Roles of Samples Surface samples alone are sufficient to meet the sampling objective for this stage. Unlike initial sampling to verify the presence of contamination, however, greater reliance is placed on sampling individual surfaces (as opposed to composite samples) in order to pinpoint specific surfaces that require decontamination. A possible alternative is to continue with the approach of composite sampling, recognizing that for any area labeled as “dirty” (i.e., contaminated) either (1) the area so labeled must be decontaminated in its entirety, or (2) further sampling would be required to pinpoint more localized areas. HVAC filter samples, being broad based in nature, have little utility here. Similarly, air samples from centralized locations are not needed. However, local air samples, taken in areas determined to be contaminated, would be useful for determining whether the affected area currently is subject to airborne contamination, thereby guiding the decontamination approach.


3.3.3  Numbers of Samples. Ideally, every room or area should be sampled, relying at a minimum on composite samples for each type of surface for each room or grid area. The initial sampling may have revealed a pattern that points to localized contamination, as well as the suspected localities of contamination. If such a pattern is very clear, then the approach of sampling every room/area could be restricted to just the areas of suspected and confirmed contamination (i.e., the areas initially designated as yellow and red zones).


4. Confirming Efficacy of Decontamination Efforts


4.1 Sampling Techniques 


This section gives a brief overview of sampling that should be conducted to determine the effectiveness of the decontamination procedures.  


4.1.1 Surface Sampling


· Non-porous surfaces (tile flooring, desks, shelves) will be evaluated by wipe sampling at all available locations within the facility previously identified as being contaminated. Two samples should be taken in close proximity to each identified positive location (as close as practical - but not directly overlapping) where sampling was conducted prior to decontamination. Efforts will be made to follow semi-quantitative wipe sample methods at each sampling location, as feasible.


· Porous surfaces (carpet, curtains, chair cushions) will be evaluated by vacuum sampling methods (and for bulk sampling, where applicable), at all available locations within the facility previously identified with positive anthrax surface contamination. Two samples should be taken in close proximity to each identified positive location (as close as practical - but not directly overlapping). Efforts will be made to use vacuum sampling wherever feasible, otherwise bulk samples will be used.


4.1.2 Air Sampling Air sampling will be performed at selected locations that appear to have the greatest concentrations of contamination and thus the greatest likelihood of producing positive pre- and post-decontamination results. Both direct culturable and non-culturable air sampling methods will be performed.

4.1.3 Use of Surrogate Bacterial Indicator Species In some cases decontamination by fumigation may be required.  This would be most likely with a hardy bacterial agent like anthrax.  When fumigation methods are used and EPA has not certified them for decontamination of contaminated areas, then the use of bacterial indicator methods is required to assess the effectiveness of remediation efforts. Bacterial indicators will be placed in all confirmed contaminated locations as well as other sites within the remediation area to assure adequate circulation and permeation of the gas in areas designated for fumigant decontamination. Two common types of bacterial indicators are currently available for this evaluation - spore strips and steri-charts. Spore strips containing 106 test species are approved by the FDA for use as indicators of effective sterilization. Steri-charts contain five concentrations (104, 105, 106, 107, 108) of test bacteria, plus a positive control strip, and provide an opportunity to more accurately measure the effectiveness of the sterilization. Evaluation of the efficacy of gas fumigation procedures is determined by the amount of test indicator organisms killed on the test indicators during decontamination.


The best way to verify whether gas fumigation was effective is to place bacterial indicators throughout contaminated areas of interest. Suggestions for use and placement of indicators in the facility include the following:


· For each room, hallway, etc. (of greater than 100 square feet) at least four locations should be sampled and include the floor, ceiling, and two walls. If the room is very large, it should be divided into equal zones (100 sq. ft.), with sampling performed in four locations in each zone. If the room is small (e.g., bathroom, closet), at least two worst-case locations (i.e., areas which appear difficult for gas dispersion) should be sampled.


· Ultimately, the bacterial indicators will be placed in selected areas to assess gas penetration (e.g., HVAC systems, closets, on desks, in desk drawers, etc.). Locations and actual numbers of indicators used will be based on expert technical advice, available funding, and operational resources. Specific locations for the surrogate test strips should be described by the field assessment team and recorded in the project database.

4.2 Statistical Considerations in Sampling


The purpose of post-decontamination sampling is to decide whether or not the decontamination process has successfully reduced contamination to an acceptable level. If a site were to be measured exhaustively, then it might be possible to make a decision with 100% confidence of being correct. If not, the decision will unavoidably have some uncertainty. Exhaustive sampling would require, minimally, sampling every square inch of a site, and analyzing every sample with no errors by the analytical laboratory, no lost samples, no data transcription errors, and so on. Swiping an entire 30,000 square foot office building with four square inch swipes would require over 1 million swipes for the floors alone. Since exhaustive sampling is not possible, decision uncertainty is unavoidable. Statistically designed sampling provides a quantitative estimate of decision uncertainty, provided that the necessary statistical design information is available.


4.2.1 Inputs to Statistical Design In order to design a sampling plan statistically, the “maximum acceptable level” of contamination must have a quantitative definition. This is a level above which the site is not clean enough. Criteria for an acceptable level will need to be defined in one or more of the following ways:


· By specifying a largest acceptable “hot spot.”


· By specifying a maximum acceptable average concentration.


· By specifying a maximum acceptable value for a specified concentration percentile (e.g., “90% of the surface should have fewer than 10 spores per square meter”). The environmental literature generally recommends either random sampling or sampling on a grid when designing decontamination verification sampling. In addition to statistically designed sampling, it is anticipated that some judgmental sampling will take place. For example, locations expected to have higher concentrations due to airflow patterns would probably be sampled in addition to any statistically designed sampling.

4.3 Sampling Design Overview


Many factors other than statistical design influence the success of a sampling effort. This section introduces a discussion of some of these issues, and describes a potential approach to sampling logistics.


4.3.1 Sampling Logistics Before using a statistically based sampling design, it is necessary to specify clearly and unambiguously the area within which the sampling design will be used. In complex sites for which this document is intended, this is a non-trivial issue. Conceptually, the approach is the same for different kinds of sites: enclosed (e.g., buildings), semi-enclosed (e.g., stadiums), open (e.g., plazas, parks), and mixtures (e.g., airports). The discussion in the next section refers to buildings. The essence of this approach is to systematically divide a site into small, practically sized sampling units and then collect samples from each sampling unit using a sampling design appropriate to the decision criteria and the nature of the unit. A large complex site is broken down into many small and manageable sampling units, each of which is sampled with a simple sampling design. Different kinds of sites will have different kinds of sampling units. With this approach, a separate decision is made for each sampling unit. A decision about an entire site will be made based on the collective decisions for the many sampling units. Careful, detailed, and thorough record keeping will be essential in assuring that the verification sampling is comprehensive.


4.3.2 Buildings


When considering post decontamination sampling in buildings, the following steps are necessary:


· Systematically identify, tabulate, and label each and every room that was decontaminated (the term “room” is used to represent any distinct space, including entryways, hallways, lobbies, closets, HVAC component, etc.). Within each room identify, tabulate, and label all distinct surfaces and objects that need verification sampling. Surfaces include walls, ceilings, floors, countertops, windows, etc. (Door surfaces will be considered as part of the wall in which the door is set). Objects include doorknobs, handrails, sinks, faucets, etc. When the tabulation is complete the samplers should have a complete list of every gridable surface in the building (these are the sampling units) and a complete list of non-gridable objects that should be considered for subjective sampling (e.g., handrails and doorknobs).


· Identify an “origin” for the grid for each sampling unit. Samplers will measure distances to sampling points from this origin. For vertical surfaces, the lower-left corner is the origin (predefined by this procedure). Non-vertical surfaces can have their origin defined by the samplers for convenience, provided, that the origin is recorded.

· Start from the origin and identify the grid sampling locations.


· Develop a location-naming scheme. Verification documentation should be coordinated with decontamination documentation.


· If necessary, develop a system for marking sample locations (e.g., in order to return to locations where residual contamination exists).


· Collect samples.


· Pack samples in transportation container, deliver to analytical service, etc.


· Review analytical results, make decisions, repeat decontamination where indicated.


5. Packaging and Transporting Samples


Requirements for packaging and transporting biological agents are intended to ensure that the public and workers in the transportation chain are protected from exposure to any agent in the package. Protection is achieved through: (1) rigorous packaging requirements, to ensure that the packages can withstand rough handling, and that all liquid materials in the package will not leak;


(2) appropriate labeling of the package with the biohazard symbol and other labels to alert workers about the contents of the package; (3) documentation of the hazardous contents of the package, should such information be necessary in an emergency; and (4) training of transportation workers to familiarize them with the hazardous contents, in the case of an emergency. CDC has guidelines for packaging critical biologic agents at www.bt.cdc.gov/LabIssues/Packaginginfo.pdf. According to the guidelines, samples should be “triple” packed with a primary receptacle, a watertight secondary packaging, and a durable outer packaging. This packaging must meet the performance standards established by DOT, USPS, Public Health Service, and International Air Transport Association (IATA). The transportation of biological agents is subject to regulation by for hazardous materials by DOT, CDC, and OSHA. 


6. Analytical Methods


There are several methods for detecting and identifying anthrax spores. Some can be performed in the field, or at an on-site laboratory, and others require shipping a sample to a fixed site laboratory.


6.1 Hand-Held Methods 


Hand held assays, which rely on immunologic technology, are available for immediate testing.  However, due to their inherent low sensitivity, they may result in false negatives and cannot be relied upon for a determination that no anthrax is present.  Furthermore, because they are based on polyclonal antibodies, they may detect the presence of other bacillus spores, which will result in false positives.  Nevertheless, such tests may be conducted to provide an initial determination as to the presence of anthrax-contamination.  Although any negative findings should always be followed up with laboratory sampling, a positive finding that suggests anthrax-contamination may be useful for taking initial actions.

6.2 Analytical Devices 


Polymerase chain reaction (PCR) is a technique that amplifies DNA and compares sequences to known test probe standards for agents.  PCR can be used in the field or in a laboratory. Both the field and lab tests require the bacteria to be cultured for verification of its viability(confirmatory testing).  The culture confirms the identity of the agent and that it is viable. PCR systems include Lightcyclers (Idaho Technology’s RAPID, etc.) and TAQMAN (Cephaid).  PCR systems are very sensitive and selective, but may not work as well with “dirty” environmental samples, and the probes can be expensive.  PCR can be used effectively to direct activities during a response. 


6.3 Laboratory Testing  


Culturing of samples is considered the “gold standard” for positive identification of biological agents.  This method involves growing the agent to ensure it is viable.  Most methods include performing several steps to identify the agent.  Culturing takes the longest to get results, usually more than 24 hours.


Appendix A – Comprehensive Procedures for Collecting Environmental Samples for Culturing Bacillus anthracis

A-1 Collecting Bulk Samples for BA


Some laboratories, including all Level A laboratories, cannot accept bulk samples due to safety concerns that arise during sample processing. Therefore, the receiving laboratory should be contacted before bulk samples are collected to determine whether such samples will be accepted. Bulk samples may include items such as sections of carpet, office equipment, supplies, vials of dust, or ventilation filters.

1. Maintain appropriate chain-of-custody documentation and procedures.


2. Don sterile, non-powdered nitrile or vinyl examination gloves over the gloves that are part of standard PPE and clothing.


3. Collect and bag the item; seal the bag.


4. Label the bag and place in another unused, self-sealing bag (such as a Ziploc® bag or Whirlpak®).


5. Document the following items:
Discrete sample number or identifier
Sample location
Type of sample
Time and date of sample
Name of person collecting sample
Map of sample area


6. Clean the outside of the sealed bag with a 0.5 to 0.6% sodium hypochlorite solution just prior to leaving the contaminated area. Typical household bleach sold in the United States contains approximately 5 to 6% sodium hypochlorite. The disinfection solution is made by adding 1 part household bleach to 1 part white vinegar and 8 parts water.  Final solutions should be close to a pH of 7 but not greater.


7. Place the cleaned sealed bag in another unused self-sealing bag, and prepare for shipping according to applicable guidelines and regulations (http://www.bt.cdc.gov/LabIssues/PackagingInfo.pdf).


To collect another sample, change gloves to prevent cross-contamination and repeat steps 1-6.


8. Submit the samples to the laboratory for culture and/or other analyses (e.g., microscopy).


9. Transport samples to the Level B or C laboratory at ambient temperature.




A-2 Collecting Sterile Surface Wipe Samples for BA (Quantitative or Qualitative)


For use on large, non-porous surfaces such as tabletops, counters, desks, file cabinets, and non-carpeted floors.

1. Maintain appropriate chain-of-custody documentation and procedures.


2. Don sterile, non-powdered examination gloves over the gloves that are part of standard PPE.


3. Remove a sterile 3" X 3" (or smaller) synthetic (non-cotton) gauze pad (gauze, sterile sponges) from package.


4. Moisten the gauze with sterile water, sterile saline, or sterile phosphate-buffered solution (PBS) solution using aseptic technique to prevent cross-contamination. Note: check with the laboratory that will do the analysis to determine which gauze and solution is preferred.


5. Wipe the surface. Recommended wipe area is approximately 1 square foot. Avoid letting the gauze pad dry completely. Suggested sampling technique: make enough vertical S-strokes to cover the entire sample area; fold the exposed side of the pad; make horizontal S-strokes over the same area.


6. Place the sampled gauze in a sterile conical vial (available from hospital lab or lab supply companies) and cap the vial.


7. Label the vial, and place it in a self-sealing bag (Ziploc® bag, Whirlpak®, or similar).


8. Document the following items:
Discrete sample number or identifier
Sample location
Type of sample
Time and date of sample
Name of person collecting sample
Measured size of the area sampled
Map of sample area


9. Clean the outside of the sealed bag with a 0.5 to 0.6% sodium hypochlorite solution just prior to leaving the contaminated area. Typical household bleach sold in the United States contains about 5 to 6% sodium hypochlorite. The disinfection solution is made by adding 1 part household bleach to 1 part white vinegar and 8 parts water.  Final solutions should be close to a pH of 7 but not greater.


10. Place the cleaned sealed bag in another unused self-sealing bag.


11. To collect another sample, repeat steps 1-9. Change gloves between samples.


12. Prepare samples for shipping according to applicable guidelines and regulations (http://www.bt.cdc.gov/LabIssues/PackagingInfo.pdf) and submit the samples to the laboratory for analysis.


13. Transport samples to a Level B or C laboratory at ambient temperature.




A-3 Collecting HEPA Vacuum Cleaner Samples for BA


The following steps should be used to collect samples for laboratory culture from large, porous or dusty, non-porous, dust/dirty surfaces such as carpeting, upper surface of ceiling tiles, ventilation systems, and papers. If the number of CFUs per gram of dust is desired, then pre-weighed filter socks should be used. Alternatively, the mean filter weight of several socks could be used as a background, representative weight.

1. Maintain appropriate chain-of-custody documentation and procedures.


2. Don sterile, non-powdered nitrile or vinyl examination gloves over the gloves that are part of the standard PPE and clothing.


3. Insert a cone-shaped Dust Collection Filter Sock manufactured by Midwest Filtration Company, Fairfield, Ohio, or equivalent) into the vacuum cleaner nozzle.


4. Fold the plastic sleeve over the outside of the nozzle, and secure it with an elastic band, or hold firmly in place using a gloved hand.


5. HEPA-vacuum the surface. Note: 1-2 tablespoons of vacuumed debris are desired.
Technique: make one pass of the entire sampling area at a slow rate (12 inches per 5 seconds).


6. After collecting the sample, remove the tape or elastic band and discard these items as contaminated waste.


7. Remove the cone-shaped dust collection filter sock, and place it in a self-sealing bag (such as a Ziploc® bag or Whirlpak®), roll the filter, and place it in a sterile conical vial.


8. Place the sample in a clean self-sealing bag and label it with a discrete identifier.


9. Document the following items:
Discrete sample number or identifier
Sample location
Type of sample
Time and date of sample
Name of person collecting sample
Measured size of the area sampled
Map of sample area


10. Clean the outside of the sealed bag with a 0.5 to 0.6% sodium hypochlorite solution just prior to leaving the contaminated area. Typical household bleach sold in the United States contains about 5 to 6% sodium hypochlorite. The disinfection solution is made by adding 1 part household bleach to 1 part white vinegar and 8 parts water.  Final solutions should be close to a pH of 7 but not greater.


11. Place the cleaned sealed bag in another unused self-sealing bag.



12. To collect another sample, wipe the nozzle with an alcohol wipe, change gloves, and repeat steps 1-10.


13. The use of alcohol wipes will physically remove contamination from the nozzle surface but will not sterilize the surface.


14. Prepare samples for shipping according to applicable guidelines and regulations (http://www.bt.cdc.gov/LabIssues/PackagingInfo.pdf) and submit the samples to the laboratory for analysis.


15. Transport samples to the Level B or C laboratory at ambient temperature.

A-4 Collecting Air Samples for BA (37-mm cassette)


Air Cassettes
The sampling train consists of an air pump, Tygon® tubing, and a filter cassette (3-piece 37-mm cassette with a mixed cellulose ester membrane filter). 


1. Maintain appropriate chain-of-custody documentation and procedures.


2. Calibrate the sampling train at 2 to 4 liters per minute. If a high volume sampler (similar to that used for asbestos sampling) is available, use it at the highest sample rate (which may be up to 16 liters per minute).


3. Remove the cap from the cassette (retain this cap for use later), and collect the sample closed-faced. Sampling time: as long as practical, generally a minimum of 6 to 8 hours at 2 to 4 liters per minute is suggested. 


4. After the sample is collected, turn off pump, replace cap, and remove the filter cassette from the sampling train. Label the cassette sample, and place it in a clean self-sealing bag (Ziploc® bag, Whirlpak®, or similar).


5. Document the following items:
Discrete sample number or identifier
Sample location
Type of sample
Time and date of sample
Name of person collecting sample
Map of sample area
Pump start time
Pump stop time
Pump flow rate


6. Clean the outside of the sealed bag with a 0.5 to 0.6% sodium hypochlorite solution just prior to leaving the contaminated area. Typical household bleach sold in the United States contains about 5 to 6% sodium hypochlorite. The disinfection solution is made by adding 1 part household bleach to 1 part white vinegar and 8 parts water.  Final solutions should be close to a pH of 7 but not greater.


7. Place the cleaned sealed bag in another unused self-sealing bag.


8. Submit the samples to the laboratory for analysis.


9. To collect another sample, repeat steps 1-7.


10. Prepare samples for shipping according to applicable guidelines and regulations (http://www.bt.cdc.gov/LabIssues/PackagingInfo.pdf) and submit the samples to the laboratory for analysis.


11. Transport samples to the Level B or C laboratory at ambient temperature.




A-5 Collecting Air Samples for BA (Staplex-Qualitative Only)


Staplex Sampler
The sampling train consists of a Staplex® high volume sampler and a Whatmann paper filter.


1. Maintain appropriate chain-of-custody documentation and procedures.


2. Set up Staplex® high-volume sampler in area to be sampled.


3. Position Whatmann paper in sampler and collect the sample. Sampling time: as long as practical, generally a minimum of 5 min is suggested.


4. After the sample is collected, turn off pump. Remove the filter paper from the Staplex high volume air sampler.  Place it in a clean self-sealing bag (Ziploc® bag, or similar).


5. Add 20 ml of tryptic soy broth to 8x10 inch filters, or about 15 ml of tryptic soy broth to 4-inch diameter filters.  


6. Seal the bag and aggressively knead and shake the filter to attempt to transfer potential agent to the broth.  After the filter has been sufficiently agitated, carefully pour off the broth into a sterile conical vial and cap the vial.


7. Label the vial, and place it in a self-sealing bag (Ziploc® bag, Whirlpak®, or similar).


8. Document the following items:
Discrete sample number or identifier
Sample location
Type of sample
Time and date of sample
Name of person collecting sample
Map of sample area
Pump start time
Pump stop time
Pump flow rate


9. Clean the outside of the sealed bag with a 0.5 to 0.6% sodium hypochlorite solution just prior to leaving the contaminated area. Typical household bleach sold in the United States contains about 5 to 6% sodium hypochlorite. The disinfection solution is made by adding 1 part household bleach to 1 part white vinegar and 8 parts water.  Final solutions should be close to a pH of 7 but not greater.


10. Place the cleaned sealed bag in another unused self-sealing bag.


11. Submit the samples to the laboratory for analysis.


12. To collect another sample, repeat steps 1-7.


13. Prepare samples for shipping according to applicable guidelines and regulations (http://www.bt.cdc.gov/LabIssues/PackagingInfo.pdf) and submit the samples to the laboratory for analysis.


14. Transport samples to the Level B or C laboratory at ambient temperature.




Appendix B – Procedures for Collecting Wipe Environmental Samples for PCR Analysis of Agents other than Bacillus anthracis

Collecting Sterile Surface Wipe Samples for Biological Agents
(Quantitative or Qualitative)

For use on large, non-porous surfaces such as tabletops, counters, desks, file cabinets, and non-carpeted floors.

1. Maintain appropriate chain-of-custody documentation and procedures.


2. Don sterile, non-powdered examination gloves over the gloves that are part of standard PPE.


3. Remove a sterile 3" X 3" (or smaller) synthetic (non-cotton) gauze pad (gauze, sterile sponges) from package.


4. Moisten the gauze with sterile water, sterile saline, or sterile PBS solution using aseptic technique to prevent cross-contamination. Note: check with the laboratory that will do the analysis to determine which gauze and solution is preferred.


5. Wipe the surface. Recommended wipe area is approximately 1 square foot. Avoid letting the gauze pad dry completely. Suggested sampling technique: make enough vertical S-strokes to cover the entire sample area; fold the exposed side of the pad; make horizontal S-strokes over the same area.


6. Place the sampled gauze in a sterile conical vial filled with enough tryptic soy broth to submerse the wipe and cap the vial.


7. Label the vial, and place it in a self-sealing bag (Ziploc® bag, Whirlpak®, or similar).


8. Document the following items:
Discrete sample number or identifier
Sample location
Type of sample
Time and date of sample
Name of person collecting sample
Measured size of the area sampled
Map of sample area


9. Clean the outside of the sealed bag with a 0.5 to 0.6% sodium hypochlorite solution just prior to leaving the contaminated area. Typical household bleach sold in the United States contains about 5 to 6% sodium hypochlorite. The disinfection solution is made by adding 1 part household bleach to 1 part white vinegar and 8 parts water.  Final solutions should be close to a pH of 7 but not greater.


10. Place the cleaned sealed bag in another unused self-sealing bag.


11. To collect another sample, repeat steps 1-9. Change gloves between samples.


12. Prepare samples for shipping according to applicable guidelines and regulations (http://www.bt.cdc.gov/LabIssues/PackagingInfo.pdf) and submit the samples to the laboratory for analysis.


13. Transport samples to a Level B or C laboratory at ambient temperature.
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_1096722100.xls
902C_0126 (2)-Homeland Defense 

				RAPID PURCHASES (NON-UTC):  48 CONUS/OCONUS SITES

		Centrally Managed Equipment

		National Stock Number		Nomenclature		U/I		QTY		Unit Price		Total Cost				FID		Critical Code

		7035NCM010072		PORTABLE PRINTER (NOTE:  FFBAT AS lists Hewlett Packard Model #C2698ABA; however, supplier indicated that HP will not warranty units bought for permanent placement overseas.  Recommend overseas sites purchase locally.)		EA		1		$295.00		$295.00				C		C

				From AF/SGX RAPID/BAT CD ROM						$0.00

												$295.00

		Consumable Items		Times 48 Units Total				48				$14,160.00

		National Stock Number		Nomenclature		U/I		QTY		Unit Price		Total Cost - 115V		Total Cost - 230V		FID		Critical Code

		4240014528348		RESPIRATOR AIR FILTERING HALF FACEPIECE DOUBLE STRAP ADJUSTABLE		BX		1		$115.65		$115.65		$115.65		D		C

		5920013847919		SURGE SUPPRESSOR 15 AMP (NOTE:  No 230V info available)		EA		3		$23.13		$69.39		$69.39		D		C

		6850003929751		CLEANING COMPOUND OPTICAL LENS 2 OZ		BT		1		$1.48		$1.48		$1.48		D

		Depends on  7035NCM010073		PARALLEL PRINTER CABLE		EA		1		$18.00		$18.00		$18.00		D		C

		printer         7035NCM010075		COLOR INK JET CARTRIDGE		EA		1		$26.99		$26.99		$26.99		D

		purchased    7035NCM010076		BLACK INK JET CARTRIDGE		EA		1		$27.99		$27.99		$27.99		D

		7045014352413		DISK FLEXIBLE 3.5 IN DS/HD FORMATTED 10S		BX		1		$3.42		$3.42		$3.42		D

		7530002223525		BOOK MEMORANDUM		EA		5		$2.81		$14.05		$14.05		D		C

		8415NCM990121		GLOVES NITRILE LARGE 100'S		PG		1		$21.00		$21.00		$21.00		D		C

		8415NCM990122		GLOVES NITRILE MEDIUM 100'S		PG		1		$21.00		$21.00		$21.00		D

		8415NCM990123		GLOVES NITRILE SMALL 100'S		PG		1		$21.00		$21.00		$21.00		D

		6130NCM010568		POWER SUPPLY SMART-UPS, 115V, American Power Corp, cat #SUA1500		EA		1		$580.84		$580.84				M		C

		NOTE:  New item; no NSN		POWER SUPPLY SMART-UPS, 230V, 50/60 Hz, American Power Corp, cat #SUA1500I		EA		1		$769.00				$769.00

		6515013867816		FORCEPS VASECTOMY SANDERS DESIGN 6" LG STAINLESS STEEL		EA		1		$86.18		$86.18		$86.18		M		C

		6515014684276		MASK RESPIRATOR CUP REGULAR SZ AIR FILTERING INFECTION CONTROL20		PG		1		$24.89		$24.89		$24.89		M		C

		6530011536361		PAD BED LINEN PROTECT DISP 24X30"NONWVN TREAT/DECUBITUS ULCER12		BX		3		$18.00		$54.00		$54.00		M		C

		6530014607075		BAG BIOHAZARD DISP RED HIGH DENSITY AUTOCLAVALBE 8.5X11IN 100S		PG		2		$9.60		$19.20		$19.20		M		C

		6530014608451		HOLDER STERILIZATION 3X8IN DESKTOP SZ F/USE W/BIOHAZARD BAGS		EA		1		$13.50		$13.50		$13.50		M		C

		Not on BAT? 6530014723904		BOTTLE SCREW CAP PLAS2ML SCREW CAP W/O-RING STER CONICAL BOTTOM		PG		1		$110.00		$110.00		$110.00		M

		6550NCM990128		PURESCRIPT CELL & TISSUE KIT		EA		1		$165.00		$165.00		$165.00		M		C

		6550NCM990129		PUREGENE WHOLE BLOOD & BONE MARROW KIT		EA		1		$165.00		$165.00		$165.00		M		C

		6550NCM990152		STERILE PCR WATER		EA		20		$5.00		$100.00		$100.00		M		C

		6640009261290		VORTEX MIXER LABORATORY SINGLE CUP 115V 50/60HZ AC (Fisher cat #12-812)		EA		1		$226.19		$226.19

		NOTE:  New item; no NSN		VORTEX MIXER LABORATORY SINGLE CUP 230V, 50Hz (Fisher cat #12-8121)		EA		1		$300.00				$300.00

		6640009370760		PAPER LENS PAD WHITE BIBULOUS PAPER 6IN LONG 4IN WIDE PERFORATED		PG		1		$22.40		$22.40		$22.40		M

		6640014722867		COOLER LABTOP PLASTIC 5.75H X 9.56 W X 6.18 LG HOLDS 32 TUBES		EA		4		$154.00		$616.00		$616.00		M

		6640NCM010476		GLASS BEADS, 0.1MM DIAMETER 1LB		PG		1		$26.00		$26.00		$26.00		M		C

		6640NCM010477		GLASS BEADS, 0.5MM DIAMETER 1LB		PG		1		$26.00		$26.00		$26.00		M		C

		6640NCM010478		GLASS BEADS, 1.0MM DIAMETER 1LB		PG		1		$26.00		$26.00		$26.00		M		C

		6640NCM990111		ADAPTERS, CENTRIFUGE LIGHT CYCLER 32'S		PG		1		$360.00		$360.00		$360.00		M		C

		6640NCM990119		TUBE MICROCENTRIFUGE 2.0ML		PG		1		$32.00		$32.00		$32.00		M		C

		6640NCM990124		HEATING BLOCK MODULAR 12 WELLS		EA		1		$53.00		$53.00		$53.00		M		C

		6640NCM990125		HEATING BLOCK MODULAR 20 WELLS		EA		2		$62.00		$124.00		$124.00		M		C

		6640NCM990131		PIPET TIPS ART 20 2-2 UL, 960'S		PG		1		$90.00		$90.00		$90.00		M		C

		6640NCM990132		PIPET TIPS ART 1000  100-1000UL, 960'S		PG		2		$90.00		$180.00		$180.00		M		C

		6640NCM990133		PIPET TIPS ART 100E 1-100UL, 960'S		PG		1		$90.00		$90.00		$90.00		M		C

		6640NCM990134		PIPET TIPS ART 10-REACH .1-10UL, 960'S		PG		1		$90.00		$90.00		$90.00		M		C

		6640NCM990135		PIPETORS 0.1-2.5UL		EA		3		$324.00		$972.00		$972.00		M		C

		6640NCM990136		PIPETORS 2-20UL		EA		3		$324.00		$972.00		$972.00		M		C

		6640NCM990137		PIPETORS 100-1000 UL		EA		3		$299.00		$897.00		$897.00		M		C

		6640NCM990138		PIPETORS 10-100 UL		EA		3		$299.00		$897.00		$897.00		M		C

		6640NCM990139		RACK MICROCENT TUBE BLUE, 5'S		PG		1		$30.00		$30.00		$30.00		M		C

		6640NCM990143		ROTOR MICROTUBE FOR MICROMAX CENTRIFUGE		EA		1		$608.00		$608.00		$608.00		M		C

		6640NCM990144		SAMPLE CAPILLARIES, F/LIGHTCYCLER INSTRUMENT, 8 BOXES OF 96S		PG		2		$445.00		$890.00		$890.00		M		C

		6640NCM990151		STAND PIPETTE		EA		2		$47.00		$94.00		$94.00		M

		6685004446500		THERMOMETER SELF INDICATING BIMETALLIC 0 TO 220 DEG FAHRENHEIT		EA		1		$4.43		$4.43		$4.43		M		C

		6810014723872		ETHANOL ALCOHOL ABSOLUTE 200 PROOF 500 ML		BT		1		$43.59		$43.59		$43.59		M		C		H

		6810014723878		ISOPROPYL ALC99PLUS%4X25ML BT P/PG USE IN PRECIP OF NUCLEIC ACID		PG		4		$39.21		$156.84		$156.84		M		C		H

				10 sites requiring 230V equipment				10						$9,447.00

				38 sites requiring 115V equipment				38				$9,185.03

				Times 48 Units Totals				48				$443,501.14

		Equipment Items

		National Stock Number		Nomenclature		U/I		QTY		Unit Price		Total Cost - 115V		Total Cost - 230V		FID		Critical Code

		6640014513380		CENTRIFUGE LAB 15000 RPM 120V 60HZ (IEC Micromax, Fisher Cat #05-112-114)		EA		1		$2,500.00		$2,500.00				M		C

		NOTE:  New item; no NSN		CENTRIFUGE LAB 15000 RPM 220V 50HZ (IEC Micromax, Fisher Cat #05-112-114F)		EA		1		$3,000.00				$3,000.00

		6640NCM990126		INCUBATOR DRI-BATH 120V (Barnstead/Thermolyne, 3 block, manuf. #DB16525)		EA		1		$645.00		$645.00				M		C

		NOTE:  New item; no NSN		INCUBATOR DRI-BATH 240V, 50/60 Hz (Barnstead/Thermolyne, 3 block, manuf. #DB16520)		EA		1		$763.00				$763.00

		6640NCM990130		MINI BEAD BEATER-8  115V (BioSpec Products, part #693)		EA		1		$1,288.00		$1,288.00				M		C

		NOTE:  New item; no NSN		MINI BEAD BEATER-8  230V (BioSpec Products, part #693EUR)		EA		1		$1,450.00				$1,450.00

		NOTE:  New item; no NSN		PCR ENCLOSURE  115V (Labconco Cat #37500-02 )		EA		1		$2,744.15		$2,744.15

		NOTE:  New item; no NSN		PCR ENCLOSURE 230V (Labconco Cat ##37500-22)		EA		1		$3,336.00				$3,336.00

		NOTE:  New item; no NSN		PCR ENCLOSURE WORK SURFACE (Labconco Cat #48631-00)		EA		1		$246.00		$246.00		$246.00

				10 sites requiring 230V equipment				10						$8,795.00

				38 sites requiring 115V equipment				38				$7,423.15

		RAPID Unit		Times 48 Units Totals				48				$370,029.70

		National Stock Number		Nomenclature		U/I		QTY		Unit Price		Total Cost				FID		Critical Code

		6630014628065		PATHOGEN IDENTIFICATION DEVICE RAPID RUGGEDIZED		EA		1		$48,400.00		$48,400.00				M		C

												$48,400.00

		Test Probes		Times 48 Units Totals				48				$2,323,200.00

		National Stock Number		Nomenclature		U/I		QTY		Unit Price		Total Cost				FID		Critical Code

		6550NCM010335		REAGENT PROBE, B.ANTHRACIS PROTECTIVE ANTIGEN, 40 TESTS		PKG		2		$280.00		$560.00				M		C

		6550NCM010342		REAGENT PROBE, B.ANTHRACIS CAPA, 40 TESTS		PKG		2		$280.00		$560.00				M		C

		6550NCM010343		REAGENT PROBE, B.ANTHRACIS SASP B, 40 TESTS		PKG		2		$280.00		$560.00				M		C

		6550NCM010344		REAGENT PROBE, F.TULARENSIS TU14, 40 TESTS		PKG		2		$280.00		$560.00				M		C

		6550NCM010345		REAGENT PROBE,  F.TULARENSIS FOPA, 40 TESTS		PKG		2		$280.00		$560.00				M		C

		6550NCM010346		REAGENT PROBE,  F.TULARENSIS SOD,  40 TESTS		PKG		4		$280.00		$1,120.00				M		C

		6550NCM010347		REAGENT PROBE, B.ANTHRACIS LETHAL FACTOR, 40 TESTS		PKG		4		$280.00		$1,120.00				M		C

		6550NCM010349		REAGENT PROBE, YERSINIA PESTIS MLT, 40 TESTS		PKG		4		$280.00		$1,120.00				M		C

		6550NCM010350		REAGENT PROBE, YERSINIA PESTIS CAF1-3, 40 TESTS		PKG		2		$280.00		$560.00				M		C

		NOTE:  New item; no NSN		REAGENT PROBE, YERSINIA PESTIS PESTICIN, 40 TESTS		pkg		2		$280.00		$560.00

		6550NCM010355		REAGENT PROBE,  BRUCELLA MELITENSIS,  40 TESTS		PKG		2		$280.00		$560.00				M		C

		6550NCM010356		REAGENT PROBE,  BRUCELLA ABORTUS, 40 TESTS		PKG		2		$280.00		$560.00				M		C

		6550NCM010357		REAGENT PROBE,  BRUCELLA SUIS, 40 TESTS		PKG		2		$280.00		$560.00				M		C

												$8,960.00

				Times 48 Units Total				48				$430,080.00

		Allowance Standard Additive

		NOTE:  New item; no NSN		Class II Biosafety Cabinet (Labconco Cat #36204-04, 115V)		EA		1		$4,308.10		$4,308.10				OR

		NOTE:  New item; no NSN		Class II Biosafety Cabinet (Labconco Cat #36205-24, 230V)		EA		1		$5,280.00				$5,280.00

		NOTE:  New item; no NSN		Stand for biosafety cabinet (Labconco Cat #37303-00)		EA		1		$391.00		$391.00		$391.00

				5 sites requiring 230V equipment				5						$5,671.00

				5 sites requiring 115V equipment				5				$4,699.10

				Times 10 Units Total				10				$51,850.50

		Additional Acquisition

				Maintenance contract, 1-year, additional, RAPID				1		$4,840.00		$4,840.00

		NOTE:  New item; no NSN		Tris-EDTA, pH 7.4, 500 ml bottle, Sigma cat #93302		EA		2		$35.50		$71.00

												$4,911.00

				Times 48 Units Total				48				$235,728.00

		Training

				Training cost per site (2 students)				2		$2,500.00		$5,000.00

				TDY cost per site (2 students)				2		$2,687.00		$5,374.00

												$10,374.00

				Time 48 Sites Total				48				$497,952.00

		Sustainment (12 months, generous estimates)

				Consumables, per site (estimate for 12 months)								$13,800.00

				Probes, per site (using 200 tests/quarter, 12 sets)								$73,920.00

												$87,720.00

				Times 48 Sites Total				48				$4,210,560.00

				GRAND TOTAL, 48 CONUS/12 OCONUS RAPIDS								$8,577,061.34

				Total budgeted (from "RAPIDS CONUS Labs" line of funding spreadsheet								$10,248,000.00

				delta (positive; funds still available)								$1,670,938.66



&LPrepared by:  Capt Carol Walters, DSN 240-1505&R&D



902C_0126

		Centrally Managed Equipment

		National Stock Number		Nomenclature		U/I		QTY		Unit Price		Total Cost		FID		Critical Code

		1670008204896		PALLET CARGO AIRCRAFT METAL AND WOOD 108IN LENGTH 88IN WIDE		EA		1		$856.96		$856.96		C

		1670009694103		NET,CARGO TIE DOWN,		EA		1		$107.47		$107.47		C

		1670009962780		NET,CARGO TIE-DOWN,		EA		2		$90.34		$180.68		C

		7035NCM000341		LAPTOP CD WRITER CLIENT		EA		1		$3,977.00		$3,977.00		C

		7035NCM010065		LAPTOP SHIPPING/STORAGE CASE		EA		1		$156.00		$156.00		C

		7035NCM010072		PORTABLE PRINTER		EA		1		$295.00		$295.00		C		C

												$5,573.11

		Consumable Items		Times 83 Units Totals								$462,579.00

		National Stock Number		Nomenclature		U/I		QTY		Unit Price		Total Cost		FID		Critical Code

		4240000523776		GOGGLES INDUSTRIAL PLASTIC CLEAR LENS		PR		4		$1.82		$7.28		D		C

		4240014528348		RESPIRATOR AIR FILTERING HALF FACEPIECE DOUBLE STRAP ADJUSTABLE		BX		1		$115.65		$115.65		D		C

		5920013847919		SURGE SUPPRESSOR 15 AMP		EA		3		$23.13		$69.39		D		C

		6150011761801		CABLE ASSEMBLY,POWE		EA		1		$25.46		$25.46		D

		6230001631856		FLASHLIGHT ILLUMINATION POWER SOURCE 3 VOLTAGE		EA		1		$3.79		$3.79		D		C

		6810010423517		SODIUM HYPOCHLORITE SOLUTION TECHNICAL 5.25% BY WEIGHT 1 GALLON		GL		1		$2.96		$2.96		D		C		H

		6850003929751		CLEANING COMPOUND OPTICAL LENS 2 OZ		BT		1		$1.48		$1.48		D

		7035NCM010073		PARALLEL PRINTER CABLE		EA		1		$18.00		$18.00		D		C

		7035NCM010075		COLOR INK JET CARTRIDGE		EA		1		$26.99		$26.99		D

		7035NCM010076		BLACK INK JET CARTRIDGE		EA		1		$27.99		$27.99		D

		7045014352413		DISK FLEXIBLE 3.5 IN DS/HD FORMATTED 10S		BX		1		$3.42		$3.42		D

		7045014445160		DISK CD RECORDABLE WRITE ONCE OPTICAL DISK 74MIN 650MB		EA		5		$1.39		$6.95		D

		7420010353020		CALCULATING MACHINE		EA		1		$43.50		$43.50		D		C

		7510000822521		TAPE PRESSURE SENSITIVE ADHESIVE 450IN LG X .5 IN WD X 1 IN RD		PG		5		$10.50		$52.50		D

		7520002855416		BASKET,WASTEPAPER		EA		2		$5.13		$10.26		D

		7520009357136		PEN BALL-POINT POCKET MED RETRACT BLACK CARTRIDGE IS REPLACEABLE		DZ		1		$4.91		$4.91		D		C

		7530002223525		BOOK MEMORANDUM		EA		5		$2.81		$14.05		D		C

		7530NCM010163		PAPER REAM  8 1/2 X 11  500 SHEETS		RM		1		$4.69		$4.69		D

		8105002998532		BAG PLASTIC A4 FLAT 40X20IN SINGLE WALL HEAT SEAL 100S		BX		1		$9.44		$9.44		D

		8415NCM990121		GLOVES NITRILE LARGE 100'S		PG		1		$21.00		$21.00		D		C

		8415NCM990122		GLOVES NITRILE MEDIUM 100'S		PG		1		$21.00		$21.00		D

		8415NCM990123		GLOVES NITRILE SMALL 100'S		PG		1		$21.00		$21.00		D

		4240013100636		EYEWASH SAFETY STATION PORTABLE		EA		1		$36.78		$36.78		M

		4240013100637		SPILL KIT BIOLOGICAL HAZARD		EA		1		$76.31		$76.31		M		C

		6130014513810		POWER SUPPLY SMART-UPS 1400 6 OUTPUT RECEPTACLES 8.5X6.7X17.3"		EA		1		$580.84		$580.84		M		C

		6508NCM990145		SKIN CLEANSER NO-RINSE 4OZ GEL		EA		6		$2.00		$12.00		M

		6515011405266		WIPE DISPOSABLE LINT-FREE 280S		PG		1		$2.00		$2.00		M		C

		6515013867816		FORCEPS VASECTOMY SANDERS DESIGN 6" LG STAINLESS STEEL		EA		1		$86.18		$86.18		M		C

		6515014684276		MASK RESPIRATOR CUP REGULAR SZ AIR FILTERING INFECTION CONTROL20		PG		1		$24.89		$24.89		M		C

		6530011536361		PAD BED LINEN PROTECT DISP 24X30"NONWVN TREAT/DECUBITUS ULCER12		BX		3		$18.00		$54.00		M		C

		6530011622101		BAGS STERILZ BIOHAZ DISP STEAM STERILZ SIZE 24 X 36IN 100S		PG		1		$42.16		$42.16		M

		6530013779566		TAPE SEALING STERILZ INDIC PAPER OPAQUE 60 YDS X .75" STEAM 60S		RO		2		$12.95		$25.90		M		C

		6530014606010		BAG STERILIZATION		PG		2		$27.83		$55.66		M		C

		6530014607075		BAG BIOHAZARD DISP RED HIGH DENSITY AUTOCLAVALBE 8.5X11IN 100S		PG		2		$9.60		$19.20		M		C

		6530014608451		HOLDER STERILIZATION 3X8IN DESKTOP SZ F/USE W/BIOHAZARD BAGS		EA		1		$13.50		$13.50		M		C

		6530014656035		TOWEL PAPER REINFOR TERI F/WASHING O/S 9-3/4X16-3/4 IN 2PLY 150S		PG		2		$15.49		$30.98		M

		6530014723904		BOTTLE SCREW CAP PLAS2ML SCREW CAP W/O-RING STER CONICAL BOTTOM		PG		1		$110.00		$110.00		M

		6530NCM990355		SHARPS CONTAINER, 1 QT		EA		1		$2.00		$2.00		M

		6550NCM990128		PURESCRIPT CELL & TISSUE KIT		EA		1		$165.00		$165.00		M		C

		6550NCM990129		PUREGENE WHOLE BLOOD & BONE MARROW KIT		EA		1		$165.00		$165.00		M		C

		6550NCM990141		RESIN 100 GM (CHELEX)		EA		1		$95.00		$95.00		M

		6550NCM990152		STERILE PCR WATER		EA		20		$5.00		$100.00		M		C

		6640009261290		VORTEX MIXER LABORATORY SINGLE CUP 115V 50/60HZ AC		EA		1		$226.19		$226.19		M		C

		6640009370760		PAPER LENS PAD WHITE BIBULOUS PAPER 6IN LONG 4IN WIDE PERFORATED		PG		1		$22.40		$22.40		M

		6640013289682		BEAKER LAB GRIFFIN B1 LOW W/SPOUT 140-150MM H 1000ML CAPACITY 6S		PG		1		$45.35		$45.35		M		C

		6640013289683		BEAKER LAB GRIFFIN GLASS B1 LOW W/SPOUT 117-127MM H 600ML CAP 6S		PG		1		$20.76		$20.76		M

		6640014613240		TUBE CENTRIFUGE K8 120MM O/A LG 15ML CAP 500S		PG		1		$144.20		$144.20		M		C

		6640014722867		COOLER LABTOP PLASTIC 5.75H X 9.56 W X 6.18 LG HOLDS 32 TUBES		EA		4		$154.00		$616.00		M

		6640NCM010476		GLASS BEADS, 0.1MM DIAMETER 1LB		PG		1		$26.00		$26.00		M		C

		6640NCM010477		GLASS BEADS, 0.5MM DIAMETER 1LB		PG		1		$26.00		$26.00		M		C

		6640NCM010478		GLASS BEADS, 1.0MM DIAMETER 1LB		PG		1		$26.00		$26.00		M		C

		6640NCM990111		ADAPTERS, CENTRIFUGE LIGHT CYCLER 32'S		PG		1		$360.00		$360.00		M		C

		6640NCM990119		TUBE MICROCENTRIFUGE 2.0ML		PG		1		$32.00		$32.00		M		C

		6640NCM990124		HEATING BLOCK MODULAR 12 WELLS		EA		1		$53.00		$53.00		M		C

		6640NCM990125		HEATING BLOCK MODULAR 20 WELLS		EA		2		$62.00		$124.00		M		C

		6640NCM990131		PIPET TIPS ART 20 2-2 UL, 960'S		PG		1		$90.00		$90.00		M		C

		6640NCM990132		PIPET TIPS ART 1000  100-1000UL, 960'S		PG		2		$90.00		$180.00		M		C

		6640NCM990133		PIPET TIPS ART 100E 1-100UL, 960'S		PG		1		$90.00		$90.00		M		C

		6640NCM990134		PIPET TIPS ART 10-REACH .1-10UL, 960'S		PG		1		$90.00		$90.00		M		C

		6640NCM990135		PIPETORS 0.1-2.5UL		EA		3		$324.00		$972.00		M		C

		6640NCM990136		PIPETORS 2-20UL		EA		3		$324.00		$972.00		M		C

		6640NCM990137		PIPETORS 100-1000 UL		EA		3		$299.00		$897.00		M		C

		6640NCM990138		PIPETORS 10-100 UL		EA		3		$299.00		$897.00		M		C

		6640NCM990139		RACK MICROCENT TUBE BLUE, 5'S		PG		1		$30.00		$30.00		M		C

		6640NCM990143		ROTOR MICROTUBE FOR MICROMAX CENTRIFUGE		EA		1		$608.00		$608.00		M		C

		6640NCM990144		SAMPLE CAPILLARIES, F/LIGHTCYCLER INSTRUMENT, 8 BOXES OF 96S		PG		2		$445.00		$890.00		M		C

		6640NCM990146		FILTER HEPA REPLACEMENT FOR SAFETY ENCLOSURE		EA		1		$202.00		$202.00		M

		6640NCM990149		LIGHT FLUORESCENT REPLACEMENT FOR SAFETY ENCLOSURE		EA		1		$16.00		$16.00		M

		6640NCM990150		LIGHT UV REPLACEMENT FOR SAFETY ENCLOSURE		EA		1		$120.00		$120.00		M

		6640NCM990151		STAND PIPETTE		EA		2		$47.00		$94.00		M

		6685004446500		THERMOMETER SELF INDICATING BIMETALLIC 0 TO 220 DEG FAHRENHEIT		EA		1		$4.43		$4.43		M		C

		6810014723869		TRIS-EDTA BUFFER SOL 100X CONCENTRATE 0.2UM 100ML		BT		1		$19.86		$19.86		M		C

		6810014723872		ETHANOL ALCOHOL ABSOLUTE 200 PROOF 500 ML		BT		1		$43.59		$43.59		M		C		H

		6810014723878		ISOPROPYL ALC99PLUS%4X25ML BT P/PG USE IN PRECIP OF NUCLEIC ACID		PG		4		$39.21		$156.84		M		C		H

		7520013907870		MARKER TUBE TYPE FELT FINE BLACK PERMANENT SHARPIE F/PLAS/GLASS		PG		1		$12.08		$12.08		M		C

		8415014723068		COVERALLS NUCLEAR BIOLOGICAL&CHEM WHITE ATTACHED HOOD&BOOT LGE		PG		1		$128.16		$128.16		M

		8415014723081		COVERALLS NUCLEAR BIOLOGICAL&CHEM ATTACHED HOOD&BOOTS WHITE XXLG		PG		1		$141.00		$141.00		M		C

		8415014723084		HEAD COVER PACK DIS LIQ REPELLENT LIGHT WEIGHT ADAPTABLE SYS LGE		PG		1		$67.60		$67.60		M

												$10,652.57

		Equipment Items		Times 83 Units Totals								$884,199.00

		National Stock Number		Nomenclature		U/I		QTY		Unit Price		Total Cost		FID		Critical Code

		4110014721699		REFRIGERATOR FREEZER 18.5IN W WHITE 115V 2.3 AMPS LABORATORY		EA		1		$1,328.00		$1,328.00		M		C

		6530014316564		STERILIZER SURGICAL INSTRUMENT & DRESSING		EA		1		$2,293.71		$2,293.71		M		C

		6640011766232		STIRRER-HOT PLATE MAGNETIC LABORATORY 120/230 VOLTS 50/60 HZ		EA		1		$224.64		$224.64		M		C

		6640014513380		CENTRIFUGE LAB 15000 RPM 120V 60HZ		EA		1		$2,500.00		$2,500.00		M		C

		6640NCM990118		SAFETY ENCLOSURE W/UV LIGHT		EA		1		$1,981.00		$1,981.00		M		C

		6640NCM990126		INCUBATOR DRI-BATH 120V		EA		1		$645.00		$645.00		M		C

		6640NCM990130		MINI BEAD BEATER-8  115V		EA		1		$1,288.00		$1,288.00		M		C

												$10,260.35

		RAPID Unit		Times 83 Units Totals								$851,580.00

		National Stock Number		Nomenclature		U/I		QTY		Unit Price		Total Cost		FID		Critical Code

		6630014628065		PATHOGEN IDENTIFICATION DEVICE RAPID RUGGEDIZED		EA		1		$59,617.00		$59,617.00		M		C

												$59,617.00

		Test Probes		Times 83 Units Totals								$4,948,211.00

		National Stock Number		Nomenclature		U/I		QTY		Unit Price		Total Cost		FID		Critical Code

		6550NCM010334		REAGENT PROBE, SALMONELLA SPECIES		BX		2		$700.00		$1,400.00		M		C

		6550NCM010335		REAGENT PROBE, B.ANTHRACIS PROTECTIVE ANTIGEN, 100 TESTS		BX		2		$700.00		$1,400.00		M		C

		6550NCM010336		REAGENT PROBE, E COLI 0157:H7, AFIP #857, 100 TESTS		BX		2		$700.00		$1,400.00		M		C

		6550NCM010337		REAGENT PROBE, E COLI 0157:H7, AFIP #858, 100 TESTS		BX		2		$700.00		$1,400.00		M		C

		6550NCM010338		REAGENT PROBE, E COLI (ETEC), 100 TESTS		BX		2		$700.00		$1,400.00		M		C

		6550NCM010339		REAGENT PROBE, CAMPYLOBACTER, 100 TESTS		BX		2		$700.00		$1,400.00		M		C

		6550NCM010340		REAGENT PROBE, VIBRIO TOXIN, 100 TESTS		BX		2		$700.00		$1,400.00		M		C

		6550NCM010341		REAGENT PROBE, B.ANTHRACIS EDEMA FACTOR, 100 TESTS		BX		2		$700.00		$1,400.00		M		C

		6550NCM010342		REAGENT PROBE, B.ANTHRACIS CAPA, 100 TESTS		BX		2		$700.00		$1,400.00		M		C

		6550NCM010343		REAGENT PROBE, B.ANTHRACIS SASP B, 100 TESTS		BX		2		$700.00		$1,400.00		M		C

		6550NCM010344		REAGENT PROBE, F.TULARENSIS TU14, 100 TESTS		BX		2		$700.00		$1,400.00		M		C

		6550NCM010345		REAGENT PROBE,  F.TULARENSIS FOPA, 100 TESTS		BX		2		$700.00		$1,400.00		M		C

		6550NCM010346		REAGENT PROBE,  F.TULARENSIS SOD,  100 TESTS		BX		2		$700.00		$1,400.00		M		C

		6550NCM010347		REAGENT PROBE, B.ANTHRACIS LETHAL FACTOR, 100 TESTS		BX		2		$700.00		$1,400.00		M		C

		6550NCM010348		REAGENT PROBE,  WEST NILE VIRUS (RTPCR),  100 TESTS		BX		2		$700.00		$1,400.00		M		C

		6550NCM010349		REAGENT PROBE, YERSINIA PESTIS MLT, 100 TESTS		BX		2		$700.00		$1,400.00		M		C

		6550NCM010350		REAGENT PROBE, YERSINIA PESTIS CAF1-3, 100 TESTS		BX		2		$700.00		$1,400.00		M		C

		6550NCM010351		REAGENT PROBE,  INFLUENZA A (RTPCR), AFIP #869,100 TESTS		BX		2		$700.00		$1,400.00		M		C

		6550NCM010352		REAGENT PROBE,  INFLUENZA A (RTPCR), AFIP #870, 100 TESTS		BX		2		$700.00		$1,400.00		M		C

		6550NCM010353		REAGENT PROBE,  INFLUENZA B (RTPCR), 100 TESTS		BX		2		$700.00		$1,400.00		M		C

		6550NCM010354		REAGENT PROBE,  STREP PNEUMONIAC,  100 TESTS		BX		2		$700.00		$1,400.00		M		C

		6550NCM010355		REAGENT PROBE,  BRUCELLA MELITENSIS,  100 TESTS		BX		2		$700.00		$1,400.00		M		C

		6550NCM010356		REAGENT PROBE,  BRUCELLA ABORTUS, 100 TESTS		BX		2		$700.00		$1,400.00		M		C

		6550NCM010357		REAGENT PROBE,  BRUCELLA SUIS, 100 TESTS		BX		2		$700.00		$1,400.00		M		C

												$33,600.00

				Times 83 Units Totals								$2,788,800.00

				Stand-Up LRN Level B Labs								$715,000.00

				Reagent Dry-Down								$300,000.00

				SPO Over-Head								$400,000.00

				Spare Devices X 5 @ $59,617 Totals								$357,702.00

				Overseas Labs X 12 @ $79.1K per Each								$949,000.00

				Overseas Labs X 12 Probes @ $33,600.00 per Each								$403,200.00

				School Costs as Defined by AFIERA								$650,000.00

										Grand Total		$13,710,271.00

				$18,700,000.00 less  $13,710,271.00  =  $4,989,729.00						Net Delta		$4,989,729.00






