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1.0 EXECUTIVE SUMMARY 

 

 

Background  

The Office of Public Health Preparedness and Response (OPHPR; previously known as the 

Coordinating Office for Terrorism Preparedness and Emergency Response, or COTPER
1
) Board of 

Scientific Counselors (BSC) asked six logistics and preparedness experts to convene and answer 

four questions aimed at improving Strategic National Stockpile (SNS) response to an aerosolized 

anthrax event.  The BSC wanted to know: 

1)  Assuming a community can begin forwarding material to their Points of Dispensing (PODs) at 

hour 12 after making a request, is the current hub-and-spoke model adequate for responding to 

a Cities Readiness Initiative (CRI) event? 

2)  If the community can begin using material at 3, 6, or 9 hours after making a request, and taking 

into account the 72 CRI cities and their populations, along with the requirement of having to 

respond to simultaneous events in three cities, how much material should be forward deployed 

and in what locations in order to support this type of programmatic change, if it were deemed 

beneficial? 

3)  What are the pros and cons associated with the procurement of additional inventory, storage 

locations, and manpower that would be needed to manage the storage locations, perform 

annual inventories, and provide security; and the potential need for movement of material from 

multiple locations to one location where it would be needed? 

4)  Would there be other more efficient alternatives to the hub-and-spoke model in a CRI event? 

 

Findings   

The expert panel was unable to answer these questions given the data it was provided.  Even though 

OPHPR gave the panelists extensive background materials and in-depth briefings, the panelists 

found they had insufficient data to inform their answers.  Indeed, the specific data needed to answer 

the questions does not exist (or has not been provided to OPHPR in a usable form) at this time.  The 

panelists unanimously agreed that DSNS must aggressively grow its modeling, simulation, and data 

collection efforts.  Low-cost, simple "flow" modeling would help OPHPR answer its four critical 

                                                 
1
 CDC began undergoing an organizational realignment of some offices and centers in the fall, 2009.  Since this review 

was conducted prior to the change in name from COTPER to OPHPR, some of the documents in this report reference 

COTPER (not OPHPR). 
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questions – and much more. Both analytic and simulation (experimental) modeling activities should 

be increased substantially. 

 

Modeling will allow DSNS to make quantitatively-based decisions on how much inventory to hold 

and where to hold it.  An end-to-end model capturing the flow of materials in the SNS, as well as 

costs and logistical and health measures, should begin at the SNS-managed inventory site and go all 

the way to the point of dispensing to the public.  Using such models will reveal bottlenecks, provide 

cost estimates, and help SNS properly evaluate the costs and consequences of alternative Response 

Supply Chain configurations. 

 

Recommendations 

1. Expand and further develop models that can evaluate the logistical consequences, health 

benefits, and costs of alternative supply chain configurations. The models should be 

experimental (simulation) and analytic, and should include optimization models. Examples 

can be found in the appendices. 

2. Collect the data needed to support model-based decision making. 

3. Use the models to answer the questions in the scope of review. 

4. Expand the use of continuous improvement techniques in all aspects of DSNS response.   

 

Considerations 

1. Continue to focus on the ‘last mile’ of the response system. 

2. Identify and eliminate barriers to efficient medication distribution and dispensing.  

3. Consider cost and resource consequences of alternative supply chain configurations and 

inventory management procedures (warehouses, material, locations, response times) to 

DSNS overall. 

4. Partner with universities to enhance simulation and analytic modeling capabilities. 

 

 

 

Conclusion 
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To minimize morbidity and mortality after a bioterrorist attack, the US needs a flawless system to 

distribute medications from strategic storage sites to the affected public.  This requires a tested, 

reliable end-to-end delivery system.  Robust modeling and simulation efforts will enhance the 

CDC’s capability to make the right decisions about inventory, distribution, and budgeting for its 

Strategic National Stockpile. 

 

DSNS has successfully created a comprehensive stockpile, procedures for procurement, and 

partnerships with federal, state, local, and private entities.  DSNS has established a range of 

initiatives to ensure preparedness, and has created a culture of emergency preparedness within a 

public health agency.  DSNS is using many types of models and simulation to inform its decision 

making.  These are significant accomplishments.  DSNS now has the opportunity to improve its 

preparedness efforts with the creation and implementation of simple end-to-end models of the flow 

of materials in its Response Supply Chain as well as more complex simulation and optimization 

models. 



 

 

Division of Strategic National Stockpile (DSNS) Program Review  Page 6 of 89 

September 14-15, 2011 

 

2.0 REVIEW OBJECTIVES AND PROCESS 

 

 

Background 

External peer review is a highly regarded mechanism for critically evaluating the scientific and 

technical merit of research and scientific programs.  This rigorous process identifies strengths, gaps, 

redundancy, and research or program effectiveness in order to inform decisions regarding scientific 

direction, scope, prioritization, and financial stewardship. External peer review will address 

program quality, approach, direction, capability, and integrity and will also be used to evaluate the 

program’s public health impact and relevance to the missions of the Centers for Disease Control 

(CDC) and the Office of Public Health Preparedness and Response (OPHPR). 

 

OPHPR has established standardized methods for peer review of intramural research and scientific 

programs in order to ensure consistent and high quality reviews. A more detailed description of 

CDC’s and OPHPR’s peer review policy is available on request. 

 

CDC policy requires that all scientific programs
2
 (including research and non-research) that are 

conducted or funded by CDC be subject to external peer review at least once every five years. The 

focus of the review should be on scientific and technical quality and may also include mission 

relevance and program impact.  The OPHPR Board of Scientific Counselors (BSC) provides 

oversight functions for the research and scientific program reviews. The BSC primarily utilizes ad 

hoc workgroups or expert panels to conduct the reviews. It is anticipated that the BSC will be 

engaged in most of the reviews and they may elect to utilize workgroups, subcommittees or 

workgroups under subcommittees to assist in the review. The BSC will evaluate findings and make 

summary recommendations on all reviews, including those they engage in, as well as reviews 

performed by other external experts.  

 

 

 

Review Objectives 

                                                 
2 Scientific program is defined as the term “scientific program” includes, but is not necessarily limited to, intramural and extramural 

research and non-research (e.g., public health practice, core support services).  
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This review focused on the comparison of the current SNS “hub and spoke” model for inventory 

storage and delivery versus the forward deployment and maintenance of assets under federal 

control, in the context of a CRI inhalation anthrax-related event.  The following points should be 

taken into consideration: 

1. Assuming a community can begin forwarding materiel to their PODs at hour 12 after 

making a request, is the current hub-and-spoke model adequate for responding to a CRI 

event? 

2. If the community can begin using materiel at 3, 6, or 9 hours after making a request, and 

taking into account the 72 CRI cities and their populations, along with the requirement of 

having to respond to simultaneous events in three cities, how much materiel should be 

forward deployed and in what locations in order to support this type of programmatic 

change, if it were deemed beneficial? 

3. What are the pros and cons associated with the procurement of additional inventory, storage 

locations, manpower that would be needed to manage the storage locations, perform annual 

inventories, and provide security; and the potential need for movement of materiel from 

multiple locations to one location where it would be needed?  

4. Would there be other more efficient alternatives to the hub and spoke model in a CRI event?  

 

Although the hub-and-spoke vs. forward deployment review could apply to any type of threat agent, 

for the purposes of this review, the scope will focus on the inhalation anthrax scenario that would 

require prophylaxis of the potentially exposed populations within 48 hours.  

 

Review Process and Timeline: 

The peer review was conducted by a 6-member external expert panel with one member of the 

OPHPR Board of Scientific Counselors (BSC) serving as chair and 5 invited expert reviewers 

external to the OPHPR BSC. Facilitation and logistical assistance was provided by the DSNS 

Associate Director for Science (ADS) and the OPHPR Office of Science and Public Health Practice 

(OSPHP).   
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1. Pre-meeting:  OSPHP convened a pre-panel teleconference with members of the panel on Friday, 

April 17, 2009 from 2:00 pm to 3:30 pm.  The agenda included an overview presentation on the 

Division of Strategic National Stockpile as well as presentations from the Division’s Response and 

Logistics Branches. OSPHP convened a second pre-panel teleconference with members of the panel 

on Friday, July 17, 2009 from 1:00 pm to 3:00 pm. The agenda included a presentation on the Cities 

Readiness Initiative. Reviewers were given the option of submitting written individual comments in 

response to the review questions.  These comments and questions were intended to assist OPHPR in 

providing the panel with the necessary information in advance of the panel meeting. 

 

2. Workgroup meeting:  The panel met for two and one-half days from July 28, 2009 through July 

30, 2009 in Atlanta, GA. On the first day and on the morning of the second day, there were 

presentations by DSNS staff as well as external stakeholders, discussions, and question and answer 

sessions.  On the afternoon of the second day and the morning of the third day, the panel convened 

privately to deliberate, formulate findings, and write a draft panel report 

 

3. Post-meeting:  The panel Chair took the lead on completing the panel report. Panel members and 

OPHPR and DSNS program leadership were given the opportunity to review and comment on the 

contents of the panel report before it was finalized.  The DSNS program will have the opportunity 

to provide program responses to any findings and individual recommendations in the report at the 

BSC meeting. The full BSC will deliberate on the final panel report during the April 2010 meeting, 

reach a consensus on recommendations, and present these recommendations as summary 

determinations to OPHPR management.  OPHPR will respond to the BSC recommendations in 

writing and present their response and implementation plan at the next BSC meeting. 
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3.0 SCOPE OF THE REVIEW 

 

Background 

The Strategic National Stockpile (SNS) is a national repository of antibiotics, chemical antidotes, 

antitoxins, life-support medications, intravenous administration, airway maintenance supplies, and 

medical and surgical items. The SNS is designed to supplement and re-supply state and local public 

health agencies in the event of a national emergency, anywhere and at anytime, within the United 

States or its territories. 

 

The SNS was established as the National Pharmaceutical Stockpile in 1999 as a response 

mechanism for potential bioterrorism events related to Y2K.  Its merit was tested and validated with 

the events of 9/11 and the post-9/11 anthrax attacks.  Since those early years, the Stockpile has seen 

many changes, and although the response focus has shifted to an “all hazards” approach, mitigating 

the effects of an anthrax attack directed against a major U.S. city, or multiple U.S. cities 

simultaneously, is among one of the key DSNS preparedness planning and response efforts.       

 

Initially, through consultation with experts in the field of logistics and transportation, a response 

time of 12 hours was determined to be an achievable objective in providing assets to the site of a 

national emergency; strategic analysis was conducted to establish SNS warehouse locations 

throughout the nation that would allow delivery of medical assets within this timeframe.   

 

As the SNS matured, so too did its response concept.  Structured for a flexible response, the SNS 

now includes both the rapid response capability of pre-configured medical assets deliverable in the 

12-hour timeframe, and a more deliberate capability of configuring medical materiel specific to the 

needs of a response.  Naturally, time is traded for specificity with this method.  Details of each of 

these methods are discussed below. 

 

The SNS first line of support lies within the immediate response capability provided with the “12-

hour Push Package” (Push Package).  A Push Package is a pre-configured cache of pharmaceuticals 

(including antibiotics) and medical supplies designed to provide rapid delivery of a broad spectrum 

of assets for an ill-defined threat in the early hours of an event. Individual Push Packages are 
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positioned throughout the nation, in strategically located, secure warehouses, ready for deployment 

and designed to arrive at a designated state receiving site within 12 hours of the federal decision to 

deploy SNS assets.  Once the assets are delivered to this pre-planned site, state officials are 

responsible for further distributing the supplies to designated points of dispensing (PODs) 

throughout their state. Push Packages account for approximately 3 to 5 percent of the total SNS 

inventory.  Each Push Package contains several hundred thousand units of use bottles of antibiotics. 

 

Approximately ninety-five percent of the inventory is maintained in Managed Inventory (MI).  

These assets are either managed directly by DSNS at storage facilities located around the nation or 

through contracts with vendors. This capability provides the DSNS with a means to tailor 

pharmaceuticals, supplies and products specific to the suspected or confirmed agent(s) if the cause 

of the incident has been identified and is one of the threats for which DSNS has response 

capabilities.  MI may also be utilized as the first option for immediate response from the SNS or as 

a follow-on to an initial deployment of a Push Package.  MI assets are scheduled to begin arriving 

at a site 24-36 hours after the federal decision to release them.  A large-scale inhalation anthrax 

attack involving a Cities Readiness Initiative (CRI) metropolitan statistical area (MSA) is one 

example of a specific scenario that would utilize MI. The CRI is a federally funded effort 

administered by CDC (DSNS) to prepare 72 major U.S. cities and MSAs to effectively respond to a 

large-scale bioterrorist event by dispensing antibiotics. The goal of CRI is to dispense prophylaxis 

to the entire potentially exposed population within 48 hours. PODs traditionally serve as the 

primary method of dispensing antibiotics to a large number of people in a short period of time. 

 

Currently DSNS manages its logistical operations using the “hub and spoke” model for inventory 

storage and delivery. Under this concept, the DSNS maintains assets at centralized locations or 

hubs, and, when requested, pushes them out to pre-planned sites within the affected state(s).  Many 

of these centralized locations are established near major transportation hubs that allow for ground or 

air transportation of the twelve Push Packages to any location in the continental United States in as 

few as 12 hours of the federal decision to deploy these assets, as well as managed inventory that 

could be used for initial delivery or as a follow-on delivery.  To date, there has not been a 

comprehensive comparison of the efficiency and cost-effectiveness of the “hub and spoke model” 

delivery of antibiotics for a CRI event versus federally maintaining SNS assets in a more forward-



 

 

Division of Strategic National Stockpile (DSNS) Program Review  Page 11 of 89 

September 14-15, 2011 

 

deployed manner so that delivery times could be shortened if a CRI event occurs. The correlation 

between the time it takes for DSNS to deliver assets and the time it takes to activate a dispensing 

site has yet to be determined. It is unknown if PODs could be established and would be ready to use 

assets before SNS delivery (using the hub-and-spoke model) takes place. 

 

Review Objectives 

This review will focus on the comparison of the current SNS “hub and spoke” model for inventory 

storage and delivery versus the forward deployment and maintenance of assets under federal 

control, in the context of a CRI inhalation anthrax-related event.  The following points should be 

taken into consideration: 

1. Assuming a community can begin forwarding materiel to their PODS at hour 12 after 

making a request, is the current hub-and-spoke model adequate for responding to a CRI 

event? 

2. If the community can begin using materiel at 3, 6, or 9 hours after making a request, and 

taking into account the 72 CRI cities and their populations, along with the requirement 

of having to respond to simultaneous events in three cities, how much materiel should be 

forward deployed and in what locations in order to support this type of programmatic 

change, if it were deemed beneficial? 

3. What are the pros and cons associated with the procurement of additional inventory, 

storage locations, manpower that would be needed to manage the storage locations, 

perform annual inventories, and provide security; and the potential need for movement 

of materiel from multiple locations to one location where it would be needed?  

4. Would there be other more efficient alternatives to the hub and spoke model in a CRI 

event?  

 

Although the hub-and-spoke vs. forward deployment review could apply to any type of threat agent, 

for the purposes of this review, the scope will focus on the inhalation anthrax scenario that would 

require prophylaxis of the potentially exposed populations within 48 hours.  

 

4.0 PANEL FINDINGS AND OBSERVATIONS 
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Introduction 

In 1999, Congress tasked the CDC to develop the National Pharmaceutical Stockpile, which later 

became the Strategic National Stockpile.  This is a national resource that contains antibiotics, 

antivirals, vaccines, antitoxins and other medical material that can be used in the event of a large-

scale public health emergency when state or local resources become overwhelmed.  The SNS can 

respond in several ways during an emergency:  with a 12-hour Push Package, managed inventory, 

or technical assistance.  The 12-hour Push Packages are designed to arrive at any location in the US 

or its territories within 12 hours of the Federal decision to deploy.  Managed inventory typically has 

a 24-36 hour window for delivery; however, in a CRI event, this timeline is shortened to 12-24 

hours.  The SNS formulary includes doxycycline and ciprofloxacin in 10-day unit -of-use bottles 

that could be used to respond to a CRI event.  The SNS also includes additional follow-on oral 

antibiotics, IV antibiotics, anthrax vaccine, and other medical supplies that could be used in an 

anthrax event. 

 

Thus far, DSNS has successfully created a comprehensive stockpile, procedures for procurement, 

and partnerships with federal, state, local, and private entities.  DSNS has established a range of 

initiatives to ensure preparedness, and has created a culture of emergency preparedness within a 

public health agency.  DSNS is also using many types of models and simulation to inform its 

decision making.  These are significant accomplishments.  In discussions with DSNS personnel we 

were informed the DSNS is investigating ways to improve its existing operations by examining 

processes and information system limitations that affect the time to respond. We note that 

ultimately the DSNS must determine what processes prohibit the current hub-and-spoke system 

from responding to three simultaneous MSA events in 6 rather than 12 hours and what could be 

done to improve or eliminate the offending processes. 

 

Review Methods  

The panel was provided extensive background materials, and two webinars were conducted prior to 

the meeting.  The webinars were given by DSNS program staff and provided an overview of the 

SNS and described specific logistical issues, as well as state and local preparedness.  Prior to the 

meeting, panel members provided responses to the four questions; the panel’s responses are 

summarized in Appendix D. During the meeting, presentations were given by DSNS program staff 
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and state and local stakeholders on topics including various dispensing modalities, technical 

assistance reviews (scoring of state plans), and modeling and simulation programs that are used for 

training and exercises.  During the meeting the panel interacted with program staff and speakers and 

asked many questions to help inform their discussions regarding the objectives.  Given the diversity 

of the backgrounds of panel participants, there were many insights and fruitful discussions during 

the brainstorming sessions.  A wide range of expertise and experience was brought to bear during 

the discussions.  The panel had extensive discussions with OPHPR staff and among themselves, but 

found that detailed data required to address the four objectives were not available.  Thus, the panel 

was unable to provide quantitative analysis of the suggested alternatives – analysis that is needed in 

order to properly address the review questions and suggest an appropriate course of action for 

DSNS.  Instead, the panel has proposed a process that DSNS should undertake to enable them to 

conduct the needed analyses.  The panel unanimously agreed on the four recommendations 

presented in this report, as well as the other considerations we present for the OPHPR BSC. 

 

The Response Supply Chain 

In order to answer the four questions posed to the panel, we must consider the entire Response 

Supply Chain.  A supply chain is the movement and storage of material between physical entities, 

operational linkages, information flows, and the collaborative decision making processes that link 

these.
1,2

  The DSNS Response Supply Chain consists of external suppliers of material; procurement, 

receipt, and storage of material at SNS locations; logistics activities performed by DSNS and third-

party partners to transport material to state and local partners; the processing of material at the 

state/local sites (RSSs); the movement of material to PODs and other locations; and the dispensing 

of medications to individuals.  It is important to emphasize that the Response Supply Chain not 

only consists of physical activities, but also includes the policies and procedures for managing the 

activities, including command, control, and communications.  Before we address our plan by which 

DSNS can answer the review questions, we first state three important laws of supply chain 

management that are relevant to DSNS’s decision making.
1,2

  

 

The first law is: 

 To forecast is to err. 
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Fundamentally, this law states that no matter how carefully a system plan is constructed, the actual 

operation of the system will deviate from the plan, and in many cases quite substantially.  There is a 

considerable amount of uncertainty in the Response Supply Chain.  The nature, timing, and extent 

of the event and the operation of many components of the response system are all highly uncertain.   

 

This fact leads to the second law: 

 Assets should be kept in their most flexible form for as long as it is economically and 

operationally possible. 

 

When the nature of a disaster is unknown, it is imperative to construct a quick response system.  

Such a system permits the rapid deployment of critical assets to the location of the event.  Placing 

assets in many locations prior to the occurrence of an event normally increases the cost of response 

and timeliness of total response by a substantial amount.  Given the uncertainty surrounding a 

potential event, it seems unlikely that stocking much if any material closer to a potential MSA site 

will be cost effective or even beneficial. 

 

The third law that is worthy of note is as follows: 

 Local optimization leads to global disharmony. 

 

Simply put, if a truly robust and effective response system is to be created, then a system 

perspective must be taken when designing and operating the Response Supply Chain.  If some 

element of the system is designed to operate flawlessly in an emergency, and another will likely be 

ineffective, then the entire system will fail.   

 

Analysis of Review Objectives: The Way Forward 

DSNS has a strong tradition of basing its policies on objective methods of assessment.  DSNS has 

made impressive progress in modeling and simulating many operational details of its logistics 

operations and those of local areas – and making informed decisions based on such analyses.  

Furthermore, the physical facilities DSNS has created, its relationships with suppliers, its systems 

of command and control, and its attention to detail pertaining to security, are all noteworthy. 
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In order to evaluate the Response Supply Chain – and, in particular to address the four review 

objectives posed to the expert panel – the panel believes that a new modeling effort must be 

undertaken, and appropriate data must be gathered to support such a modeling effort.  Specifically, 

the panel believes that a high-level model (as opposed to a highly complex and detailed simulation 

model) is needed to represent flows and capacities and to estimate the consequences of different 

system design alternatives. 

 

Figure 1 depicts the sequence of major events (represented by boxes) that occurs from the point of 

recognition of a bioterrorism event to the onset of dispensing.  The arrows represent the progression 

of time.  Some arrows are marked as variable, dependent upon, for example, the geographic 

proximity of an affected jurisdiction to the nearest RSS or other regional distribution center, or the 

capacity to activate RSS or dispensing operations. All of these variations in time affect the decision 

about whether or not the hub-and-spoke model or forward deployment of assets is advantageous. It 

should be noted that some of these activities occur simultaneously: for example, transportation of 

SNS assets from the federal government to the RSS, local preparation of the RSS, and local 

preparation for dispensing all occur simultaneously. 
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distribution site

Box 8. 
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RSS Processing of materiel 
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hours after Box 5.)
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Federal decision to 

deploy SNS

Box 9. 
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Box 6. RSS 

processing of 

material 

 
 

Figure 1. Schematic of the SNS Response Supply Chain 

A description of the events in the figure is as follows (note that times indicated in boxes 5-9 are 

panel member estimates):  
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Box 1: A bioterrorism event occurs that is identified either through environmental detection, 

criminal intelligence, animal surveillance, or the existence of disease in humans. 

Box 2:  Local or state public health officials assess risk related to the event and determine 

appropriate public health actions, which could include the request for SNS assets. If 

the event indicates a probable risk to public health, a request for these assets is made 

through the governor’s office to the federal government.  

Box 3:  The federal government makes the decision to deploy SNS assets to the affected 

MSA(s). 

Box 4: The CDC initiates deployment from DSNS-managed inventory for distribution to the 

affected area. At this point, distribution time is variable based on the distance and 

travel conditions from the SNS warehouse to the RSS within the affected MSA(s).  It 

is estimated that material will begin to arrive within 12 hours after the federal 

government’s decision to deploy (Box 3). 

Box 5: All material from the SNS arrives at a state-designated RSS.  The time to prepare the 

RSS for receipt of this material (e.g., assembling personnel, clearing warehouse 

space, arranging for security, positioning material handling equipment) will vary 

among MSA(s). The time to prepare an RSS site might range, for example, from 2-8 

hours after the decision to conduct mass prophylaxis (Box 2). 

Box 6: Material is off loaded, broken down, apportioned, staged, and loaded onto trucks for 

distribution to PODs or other dispensing operations. This task might take 1-4 hours 

after material arrives at the RSS (Box 5). 

Box 7: Some states may send material to another regional distribution site (RDS) from the 

RSS. An RDS would serve as a local distribution site if the event encompasses 

multiple MSA(s) over a large geographic area. The use of an RDS will increase the 

time before dispensing occurs at the POD. RDS operational readiness time is 

variable, similar to that of the RSS. The time to prepare an RDS site may range, for 

example, from 2-8 hours after the decision to conduct mass prophylaxis (Box 2). 

Box 8: Material is received at the POD or other functional dispensing operations (e.g., 

closed PODs, USPS) either directly from the RSS or from the RDS. The time it takes 

to prepare dispensing operations is variable based on the time it takes to assemble 

personnel, provide just-in-time training, set up a facility, provide security, transport 

material from the RSS/RDS, and inform the public. POD setup time is estimated 

between 2-12 hours after the decision to conduct mass prophylaxis (Box 2), or 

between 1-3 hours after receipt of material, whichever is later. 

Box 9: Prophylaxis is dispensed to the affected population.  The rate of prophylaxis 

dispensing is variable, depending on a variety of factors including the capacity to 

dispense (which depends on availability of resources and systems in place) and the 

demand for prophylaxis at a particular site.  

 

The panel envisions the creation of a simple model that would capture the flow of materials and the 

sequence of events as they occur in the Response Supply Chain, as outlined in Figure 1.  The model 

would be designed to evaluate the logistical, health, and cost consequences (as appropriate) of 

alternative logistical decisions regarding the Response Supply Chain.  For example, such a model 
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would be able to assess the effects (that is, the logistical, health, and cost consequences) of 

alternative network designs, alternative locations and amounts of SNS and local inventory, different 

POD dispensing capacity and configurations, and different decisions regarding inventory 

deployment. 

 

It is important to emphasize that the type of model we envision is not intended to be a highly 

complex stochastic simulation model (such as the SIMAN simulation model) but instead a 

straightforward means of calculating throughput as a function of capacities, inventory levels, 

transportation times, and dispensing activities.  An example of such a model was developed by one 

of the panel members in half a day.  This Excel spreadsheet captures the relevant costs and 

operational parameters associated with storing material in a given warehouse (for example, as in a 

regional distribution center; see Figure 1).  This type of model is required to accurately estimate the 

cost consequences of placing material forward in the supply chain.  Importantly, the model is very 

simple to understand and use.  Another example of a simple response planning model was 

developed by one of the panel members.  This Excel spreadsheet, designed for use by local 

planners, evaluates the costs and health consequence of alternative antibiotic inventory and 

dispensing strategies in the event of a large-scale aerosolized anthrax attack in a single city.
3, 4

  

Other spreadsheets could be created to inform different steps of the response process. The model 

that we envision to represent the system shown in Figure 1 would be of a similar level of 

complexity: it would be complex enough to capture the flows and sequence of events indicated in 

the figure, but would still be relatively simple.  We envision that such a model could be created in 

several weeks. An example of what a more comprehensive optimization model might contain, along 

with the computer code to implement it, can be found in Appendix F. Similar optimization models 

could be created in a matter of weeks as well. 

 

The difficulty in using models to address the four objectives resides in the acquisition of the data, 

not in the model creation.  For example, instantiation of a simple flow model requires data 

including, but not limited to the following: time-varying rates of capacity at the SNS to prepare and 

ship material, at each RSS to receive, store, and ship material, and at each POD or other dispensing 

location to receive and dispense material; times to move material between and among the SNS, 

RSSs, RDSs, and PODs; initial inventories at each location; and costs of all inventory and activities.   
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An example of a mathematical model that can be employed to estimate the operating cost over time 

as well as the delay in emergency response for a given warehousing network was shared with state 

SNS coordinators and other planners via the SNS listserv in June 2010.  We do not envision a 

lengthy and expensive study to collect such data; rather, we envision that reasonable estimates of 

required data could be obtained from knowledgeable personnel within the different areas of the 

Response Supply Chain.  For example, personnel operating an RSS should be asked to provide 

estimates of the rate at which they would be able to receive, store, and ship material.  As another 

example, personnel responsible for local dispensing activities should be asked to estimate the rate at 

which medications could be dispensed at different PODs in their region.  Data could also be 

collected from current and future exercise efforts. 

 

We recommend that the model be used to address the review objectives posed to the panel: 

specifically, to determine whether a 3, 6, 9, or 12-hour response will make any difference in 

throughput given the constraints on the system, and whether forward placement of inventory (that 

is, placement of SNS-managed inventory in a regional warehouse located in close proximity to a 

designated MSA) will improve response.  This type of model combined with a cost model gives 

decision makers the opportunity to assess cost-benefit relationships.  In order to address such 

questions, the model must be customized to reflect conditions in different states and MSAs. While 

the model could be used to look at many different MSAs and attack scenarios other than anthrax 

(e.g., smallpox), the DSNS would be well advised to concentrate its modeling efforts on high-risk 

areas and the most likely attack scenarios.   

 

Furthermore, we believe strongly that the weak link in the Response Supply Chain is at the POD or 

dispensing level.  That this is likely is not surprising.  This step in the process is the most human-

resource-intensive and the most difficult to test thoroughly.  In fact, it is impossible to test this 

portion of the system completely.  Hence, we believe that considerable attention and resources 

should be placed on this portion of the system.  Incremental education and training would be of 

incalculable value.  Although this is outside the scope of the responsibility of DSNS, our view is 

that OPHPR must address this issue. DSNS can improve all facets of its processes and yet lives may 

be lost due to the bottlenecks in dispensing. Studies have shown that dispensing capacity 

bottlenecks are problematic in a CRI event
3, 4

 so it is essential that effective dispensing methods 
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continue to be developed. Capacities at the local level must be evaluated relative to response that 

could realistically be achieved.  Local areas must develop dispensing methods that are robust 

relative to the timing of the event.   Realistic and robust ways to dispense are needed; this is a 

critical part of the process and without it, the capacity to save lives will be diminished. 

 

In evaluating the Response Supply Chain, we strongly believe that a systems-level view is essential.  

As we have highlighted, the different components of the Response Supply Chain are inextricably 

connected.  The benefits of better inventory management and better response time in any one part of 

the supply chain ripple throughout the entire supply chain.  For-profit companies have learned this 

lesson well; the DSNS can benefit from these experiences.
5
 Moreover, a process of continuous 

improvement – of all aspects of DSNS response – is needed.  The continuous improvement process 

should address the timely dispensing of medications to affected individuals. Timely dispensing 

depends on the time required to perform all processes in the Response Supply Chain.  Reducing any 

of these times can reduce the time until medications are dispensed, and the consequent morbidity 

and mortality.  Our experiences in industrial settings strongly suggest that by reducing these 

response times, the DSNS can also reduce the inventory it requires and other operating costs. 

 

Recommendations 

1. Expand and further develop models that can evaluate the logistical consequences, 

health benefits, and costs of alternative supply chain configurations. 

DSNS has made impressive progress in their modeling efforts and the use of such modeling efforts 

to support informed decision making, from the design of PODS to the detailed evaluation of 

nationwide SNS deployment.  We recommend that these efforts be broadened to include the 

evaluation of additional logistical consequences, health benefits, and costs of alternative supply 

chain configurations.  Specifically we recommend that DSNS: 

A. Create models that are simple, focused and inexpensive, while still oriented toward the 

operations of the entire Response Supply Chain. 

B. Use such models to improve the design and operation of the Response Supply Chain. 

Develop more advanced simulation and analytic models to assist in the creation and 

evaluation of components of and the entire Response Supply Chain. 
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C. Apply portions of their existing detailed simulation models for training and simulation. 

D. Create cost-based models to evaluate consequences of alternative supply chain 

configurations. 

 

2. Collect the data needed to support model-based decision making. 

 

3. Use the models to answer the questions in the scope of review. 

 

4. Expand the use of continuous improvement techniques in all aspects of DSNS 

response.   

 

Strong Considerations 

1. Continue to focus on the ‘last mile’ of the response system. 

This involves enhancement of dispensing capacity, including the use of models to help evaluate 

consequences of design, and develop realistic modes of dispensing (for example, to understand 

when and how various components of dispensing can become operational in an emergency). 

 

2. Identify and eliminate barriers to efficient medication distribution and dispensing. 

For example, DSNS may wish to have legal counsel revisit the interpretation of the Public 

Readiness and Emergency Preparedness (PREP) Act liability coverage in order to find a better 

solution for legal use of SNS countermeasures in existing packaging (rather than the current system 

involving Emergency Use Authorization). 

 

3. Consider cost and resource consequences of alternative supply chain configurations 

and inventory management procedures (warehouses, material, locations, response 

times) to DSNS overall. 

DSNS funds are limited and decisions about investments and the Response Supply Chain must be 

evaluated in the context of the overall DSNS budget.              
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 4. Partner with universities to enhance simulation and analytic modeling capabilities. 

The DSNS should consider working more closely with faculty and students from several 

universities to augment and enhance its modeling capabilities. Student interns would be an excellent 

and cost effective source of assistance.  

 

Conclusions 

DSNS has successfully created a comprehensive stockpile, procedures for procurement, and 

partnerships with federal, state, local, and private entities.  The DSNS has established a range of 

initiatives to ensure preparedness, and has created a culture of emergency preparedness within a 

public health agency.  The DSNS is using many types of models and simulation to inform its 

decision making.  These are significant accomplishments. 

 

To minimize morbidity and mortality after a bioterrorist attack, the US needs a flawless system to 

distribute medications from strategic storage sites to the affected public.  This requires a tested, 

reliable end-to-end delivery system.  Robust modeling and simulation efforts will enhance the 

CDC’s capability to make the right decisions about inventory, distribution, and budgeting for its 

Strategic National Stockpile. 
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5.0 APPENDICES 

Appendix A 

Workgroup Member Biographies 

 

John Muckstadt, Ph.D. (Workgroup Chair) Professor of Engineering, Cornell University School 

of Operations Research & Industrial Engineering.  

Jack Muckstadt is the Acheson-Laibe Professor of Engineering in Cornell University’s 

School of Operations Research and Industrial Engineering. He is also the Director of the Operations 

Research Manhattan Program where he is leading a group of operations research and medical 

professionals addressing supply chain issues related to response logistics for mass-casualty events. 

Dr. Muckstadt joined the Cornell faculty in 1974. He was the school’s Director for nine years. He 

also established and was the first director of the Cornell Manufacturing Engineering and 

Productivity Program. His teaching, research and consulting interests are in the areas of 

manufacturing systems and manufacturing logistics, supply chain systems, and manufacturing 

system design and analysis. Organizations he has or is currently consulting for include: Avon, 

Accenture (Andersen Consulting), Eaton-Aeroquip, Aspen Technology, General Electric, Xerox, 

General Motors, U.S. Navy, U.S. Air Force, Chicago Pneumatic Tool, SAS Air Lines, Rand 

Corporation, Logistics Management Institute, IBM, General Foods, ClickCommerce (XELUS), 

Sunoco, United Rentals and Bell Atlantic.  

He holds an A.B. in Mathematics from the University of Rochester, a M.A. in Mathematics, 

a M.S. in Industrial Administration, and a Ph.D. in Industrial Engineering from the University of 

Michigan. Dr. Muckstadt was an active duty officer in the U.S. Air Force for 12 years, primarily 

working in the logistics field where he focused on spare parts planning. He is retired from the U.S. 

Air Force Reserves.  

His research interests lie in the areas of manufacturing systems, supply chain and logistics 

systems, production control and inventory theory and practice. His current research focus is on 

supply chain problems in a variety of settings. First, he is interested in developing models for 

response logistics for mass casualty events. These models capture the dynamic behavior of multi-

hospital and regional systems. Additionally, he is examining service parts problems through the 

development of mathematical and simulation models that address a wide range of strategic, tactical, 

and operational issues faced in a variety of application areas. Finally, he is studying a purely 

theoretical inventory control problem. The goals of all these research efforts are to identify 
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characteristics of an optimal policy, establish the behavior of cost functions, examine the 

effectiveness of simple policies, and to construct algorithms for finding solutions to the various 

optimization problems that have been constructed.  

 

Aruna Apte, Ph.D. - Assistant Professor, Graduate School of Business and Public Policy, Naval 

Postgraduate School, Monterey, CA  

Aruna Apte is a highly successful researcher with projects involving application of 

mathematical models and optimization techniques. Her research interests include development and 

application of mathematical models to real world operational problems, especially in the field of 

humanitarian logistics. She has over twenty years of experience teaching operations management, 

operations research, and mathematics courses at the undergraduate and graduate levels.  

Dr. Apte received her Ph.D. from Southern Methodist University in operations research and 

has a M.A. in mathematics from Temple University. She is currently an assistant professor in the 

Graduate School of Business and Public Policy at the Naval Postgraduate School in Monterey, 

California where she developed and teaches a course entitled Modeling Business Analysis. She was 

selected as an emerging scholar in 2007 by the Production and Operations Management Society at 

the annual conference in Dallas. 

 

Margaret L. Brandeau, Ph.D. - Professor of Management Science and Engineering and Professor 

of Medicine, Stanford University  

Margaret Brandeau has been on the Stanford faculty since 1985. Her research focuses on 

health policy modeling, operations management, management science applications, and 

bioterrorism preparedness planning. She has been Principal Investigator or Co- Investigator on 

numerous grants, including three consecutive five-year grants from the National Institute on Drug 

Abuse (NIDA) aimed at developing and applying policy models for HIV/AIDS and drug abuse 

prevention and treatment. She has also edited two books: Modeling the AIDS Epidemic: Planning, 

Policy and Prediction; and Operations Research and Health Care: A Handbook of Methods and 

Applications. She has served as Area Editor for the journal Operations Research, Associate Editor 

for the journals Management Science and IIE Transactions, and is on the Editorial Board of Health 

Care Management Science.  
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She holds a B.S. degree in Mathematics and an M.S. degree in Operations Research from 

M.I.T., as well as a PhD in Engineering-Economic Systems from Stanford. She has been a recipient 

of the President’s Award from INFORMS (for contributions to the welfare of society); the 

Pierskalla Prize (for Research Excellence in Health Care Management Science) from INFORMS; 

the Best Paper Award from the Society for Computer Simulation; a Presidential Young Investigator 

Award from the National Science Foundation; the Graduate Teaching Award in the Department of 

Management Science and Engineering at Stanford; and the Eugene L. Grant Teaching Award in the 

Industrial Engineering Department at Stanford. She holds a patent for Optimal Operation 

Assignment in Printed Circuit Board Assembly.  

 

Patricia Kelly, M.S., M.B.A. - Research Fellow, LMI Government Consulting  

Ms. Patricia Kelly is currently a research fellow with Logistics Management Institute (LMI) 

Government Consulting where she provides consultation to government clients in logistics and 

distribution. Ms. Kelly previously served as the Director of Force Projection and Distribution, HQ 

Department of the Army, G-4. Ms. Kelly has worked in numerous key assignments during her more 

than 26 years of DoD service. Prior to joining the Army staff in October 2005, she served as Chief 

of the Resources and Integration Division at Headquarters Air Mobility Command. From 2001 to 

2004, she was deputy division chief for deployment and distribution at Headquarters Air Force. She 

served in several logistics positions at United States Transportation Command from 1993 until 

2001, including team chief for the J5 mobility infrastructure, and as transportation systems 

specialist in both the J4 and J6. From 1989 until 1993, Ms Kelly was Chief of Civilian Proponency 

in the Army’s Office of the Chief of Transportation. She began her logistics career as an Army 

transportation intern in 1983 in the Military Traffic Management Command Transportation 

Engineering Agency.  

Ms. Kelly holds a B.A. from the University of North Carolina at Chapel Hill, an M.S. from 

the National War College, and an M.B.A. from the College of William and Mary. She is a graduate 

of the Army Logistics Executive Development Course and the Federal Executive Institute’s 

Leadership for a Democratic Society Course. Her awards include the Army Decoration for 

Exceptional Civilian Service, Air Force Decoration for Exceptional Civilian Service, Joint Civilian 

Service Commendation Award, Air Force Meritorious Civilian Service Award, Army Meritorious 
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Civilian Service Award, Army Superior Civilian Service Award (2), and the Army Transportation 

Corps Ancient Order of Saint Christopher.  

 

Steven A. Mier, M.P.H. - Exercise and Emergency Response Coordinator at the University of 

Minnesota Center for Infectious Disease Research and Policy and President of the Mier Consulting 

Group, Inc.  

Steven Mier is currently the exercise and emergency response coordinator at the University 

of Minnesota Center for Infectious Disease Research and Policy and President of the Mier 

Consulting Group, Inc. which supports Homeland Security Exercise and Evaluation Program 

(HSEEP) exercises for public health, pandemic influenza planning, medical surge planning with 

healthcare systems and bioterrorism response.  

Mr. Mier has over 17 years of experience in the field of public health, with a career 

spanning many different program areas including his most recent focus on emergency preparedness 

and response to large-scale disasters and emerging infectious diseases. His major areas of expertise 

include: (1) Planning for public health emergencies including mass delivery of antibiotics or 

vaccine; releases of biological threat agents into the environment; and decontamination and 

restoration of facilities following anthrax detection; (2) Development of four continuity of 

operations plans in the event of pandemic influenza; (3) Participation in the assessment, design, and 

implementation of environmental health detection systems; (4) Coordinating public health 

emergency response to bioterrorism incidents, with multiple first responder agencies; (5) Design 

and implementation of data integration systems for public health emergencies; and (6) Design, 

execution and evaluation of Homeland Security Exercise and Evaluation Program (HSEEP) 

compliant public health/emergency management exercises.  

Mr. Mier has an M.P.H. from the University of Illinois at Chicago. From 2005 to 2008 he 

served as Assistant Commissioner for the Office of Public Health Preparedness and Emergency 

Response in Chicago. In this position he coordinated the Cities Readiness Initiative/Strategic 

National Stockpile assuring joint planning for various disciplines including law enforcement, 

emergency management, emergency medical, legal, and transportation agencies and developing and 

implementing operational plans for the receipt, storing, and staging of medical materiel, mass 

dispensing/prophylaxis, command and control.  
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Kenneth Sturrock, M.A., M.P.H.  

Ken Sturrock previously served as a Regional Emergency Response Advisor for the Florida 

Department of Health from 2002-2008. In this role, he served as a state field emergency manager 

for health and medical operations, worked with federal, state and local partners to analyze hurricane 

threats, ground truth situations and restore medical and social services in Florida. Sturrock also 

served in Mississippi during Hurricane Katrina. He also served as the manager for the State of 

Florida Strategic National Stockpile and CHEMPACK programs. In this position he served as the 

state liaison to federal partners, managed local personnel and oversaw the strategic direction and 

budget for the program. As a Trainer and Interagency Liaison at the Center for Biological Defense, 

College of Public Health, University of South Florida, Ken served to bridge the first response 

community and the laboratory component of the Center for Biological Defense.  

Mr. Sturrock has an M.P.H. from the University of South Florida, (2000) with an emphasis 

on Tropical Medicine and Infectious Disease. He also holds an M.A. in Anthropology (1997) from 

the University of Florida. He is currently seeking a doctoral degree from the University of Florida, 

Department of Anthropology. He is a Certified Incident Command System instructor and hazardous 

materials technician. He has taught Introductory Emergency Management at the University of 

South Florida, and has presented at numerous national and state conferences. 
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Appendix B 

Pre-Meeting Teleconference Agendas 

 

Agenda 

Pre-Meeting Webinar #1 

Division of Strategic National Stockpile (DSNS) Program Review: 

Hub-and-Spoke Model vs. Forward Deployment of Assets in a Cities Readiness Initiative (CRI) 

Setting 
Coordinating Office for Terrorism Preparedness and Emergency Response (COTPER) 

Centers for Disease Control and Prevention (CDC) 
 

Roybal Campus, Building 21, Room 6116 

Friday, April 17, 2009 

2:00 – 3:30 p.m. (EDT) 

 
 

2:00 – 2:05 p.m.  Welcome and Introductions 

   Dr. Jack Muckstadt, DSNS Workgroup Co-Chair; BSC, COTPER 

   Dr. Clarence J. (C.J.) Peters, DSNS Workgroup Co-Chair; BSC, COTPER 

 

2:05 – 2:10 p.m.  Charge for Reviewers 

   Dr. Sue Gorman, Associate Director for Science, DSNS 

 
2:10 – 2:35 p.m.  Overview of Strategic National Stockpile (SNS) 

   Greg Burel, Director, DSNS 

 

2:35 – 2:45 p.m.  Questions 

 
2:45 – 2:50 p.m.  SNS Response and Operations 

   Todd Piester, Branch Chief, Response, DSNS 

 

2:50 – 3:10 p.m.  SNS Logistics – 12 Hour Push Package and Managed Inventory 

   Shirley Mabry, Branch Chief, Logistics, DSNS 

 

3:10 – 3:30 p.m.  Questions 

    
3:30 p.m.  Adjourn 

   Workgroup Co-Chairs 

Appendix A 



 

 

Division of Strategic National Stockpile (DSNS) Program Review  Page 30 of 89 

September 14-15, 2011 

 

 
 

 

 

 

 
 

 

 

 

 

 

 



 

 

Division of Strategic National Stockpile (DSNS) Program Review  Page 31 of 89 

September 14-15, 2011 

 

 
 

 

 

 

 
 

 

 

 

 

 



 

 

Division of Strategic National Stockpile (DSNS) Program Review  Page 32 of 89 

September 14-15, 2011 

 

 
 

 

 

 

 
 

 

 

 

 

 



 

 

Division of Strategic National Stockpile (DSNS) Program Review  Page 33 of 89 

September 14-15, 2011 

 

 
 

 

 

 

 
 

 

 

 

 

 



 

 

Division of Strategic National Stockpile (DSNS) Program Review  Page 34 of 89 

September 14-15, 2011 

 

 
 

 

 

 

 
 

 

 

 

 

 



 

 

Division of Strategic National Stockpile (DSNS) Program Review  Page 35 of 89 

September 14-15, 2011 

 

 
 

 

 

 

 
 

 

 

 

 

 



 

 

Division of Strategic National Stockpile (DSNS) Program Review  Page 36 of 89 

September 14-15, 2011 

 

 
 

 

 

 

 
 

 

 

 

 

 



 

 

Division of Strategic National Stockpile (DSNS) Program Review  Page 37 of 89 

September 14-15, 2011 

 

 
 

 

 

 

 
 

 

 

 

 

 



 

 

Division of Strategic National Stockpile (DSNS) Program Review  Page 38 of 89 

September 14-15, 2011 

 

 
 

 

 

 

 
 

 

 

 

 

 



 

 

Division of Strategic National Stockpile (DSNS) Program Review  Page 39 of 89 

September 14-15, 2011 

 

 
 

 

 

 

 
 

 

 

 

 

 



 

 

Division of Strategic National Stockpile (DSNS) Program Review  Page 40 of 89 

September 14-15, 2011 

 

 
 

 

 

 

 
 

 

 

 

 

 



 

 

Division of Strategic National Stockpile (DSNS) Program Review  Page 41 of 89 

September 14-15, 2011 

 

 
 

 

 

 

 
 

 

 

 

 

 



 

 

Division of Strategic National Stockpile (DSNS) Program Review  Page 42 of 89 

September 14-15, 2011 

 

 
 

 

 

 

 
 

 

 

 

 

 



 

 

Division of Strategic National Stockpile (DSNS) Program Review  Page 43 of 89 

September 14-15, 2011 

 

 
 

 

 

 

 
 

 

 

 

 

 



 

 

Division of Strategic National Stockpile (DSNS) Program Review  Page 44 of 89 

September 14-15, 2011 

 

 
 

 

 

 

 
 

 

 

 

 

 



 

 

Division of Strategic National Stockpile (DSNS) Program Review  Page 45 of 89 

September 14-15, 2011 

 

 
 

 

 

 

 
 

 

 

 

 

 



 

 

Division of Strategic National Stockpile (DSNS) Program Review  Page 46 of 89 

September 14-15, 2011 

 

 
 

 

 

 

 
 

 

 

 

 

 



 

 

Division of Strategic National Stockpile (DSNS) Program Review  Page 47 of 89 

September 14-15, 2011 

 

 
 

 

 

 

 
 

 

 

 

 

 



 

 

Division of Strategic National Stockpile (DSNS) Program Review  Page 48 of 89 

September 14-15, 2011 

 

 
 

 

 

 

 
 

 

 

 

 

 



 

 

Division of Strategic National Stockpile (DSNS) Program Review  Page 49 of 89 

September 14-15, 2011 

 

 
 

 

 

 

 
 

 

 

 

 

 



 

 

Division of Strategic National Stockpile (DSNS) Program Review  Page 50 of 89 

September 14-15, 2011 

 

 
 

 

 

 
 

 

 

 

 

 

 



 

 

Division of Strategic National Stockpile (DSNS) Program Review  Page 51 of 89 

September 14-15, 2011 

 

 
 

 

 

 

 
 

 

 

 

 

 



 

 

Division of Strategic National Stockpile (DSNS) Program Review  Page 52 of 89 

September 14-15, 2011 

 

 
 

 

 

 

 
 

 

 

 

 

 



 

 

Division of Strategic National Stockpile (DSNS) Program Review  Page 53 of 89 

September 14-15, 2011 

 

 
 

 

 

 



 

 

Division of Strategic National Stockpile (DSNS) Program Review  Page 54 of 89 

September 14-15, 2011 

 

Agenda 

Pre-Meeting Webinar #2 

Division of Strategic National Stockpile (DSNS) Program Review: 

Hub-and-Spoke Model vs. Forward Deployment of Assets in a Cities Readiness Initiative (CRI) 

Setting 
Coordinating Office for Terrorism Preparedness and Emergency Response (COTPER) 

Centers for Disease Control and Prevention (CDC) 
 

Roybal Campus, Building 19, Room 245 

Friday, July 17, 2009 

1:00 p.m. – 3:00 p.m. (EDT) 
 

 

1:00 – 1:05 p.m. Welcome and Introductions 

   Dr. Jack Muckstadt, DSNS Workgroup Co-Chair; BSC, COTPER 

   Dr. Clarence J. (C.J.) Peters, DSNS Workgroup Co-Chair; BSC, COTPER 

 

1:05 – 1:45 p.m. Update on Cities Readiness Initiative Status 

   Stephanie Dulin, Chief, Program Preparedness Branch, DSNS, COTPER 

 

1:45 – 2:00 p.m. Questions 

    

2:00 – 3:00 p.m. Discussion: Meeting Planning 

   Dr. Sue Gorman, Associate Director for Science, DSNS 

   Workgroup Co-Chairs 

 

3:00 p.m.  Adjourn 

   Workgroup Co-Chairs 
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Appendix C 

Workgroup Meeting Agenda 

Agenda 

Division of Strategic National Stockpile (DSNS) Program Review 

Ad Hoc Expert Panel Meeting 

Hub-and-Spoke Model vs. Forward Deployment of Assets in a Cities Readiness Initiative (CRI) Setting 
Coordinating Office for Terrorism Preparedness and Emergency Response (COTPER) 

Centers for Disease Control and Prevention (CDC) 

 

Roybal Campus, Global Communications Center 

Building 19, Room 254/255 

July 28-30, 2009 
 

Tuesday, July 28, 2009 

9:00 – 9:15 a.m. Welcome and Individual Introductions 
Dr. Jack Muckstadt, DSNS Expert Panel Chair; Board of Scientific Counselors, 

COTPER 

    

9:15 – 9:20 a.m. Workgroup Charge and Logistics 

 Dr. Sue Gorman, Associate Director for Science, DSNS, COTPER 

    

9:20 – 9:50 a.m. CDC Preparedness Activities 

 CAPT Daniel Sosin, Senior Advisor for Science, COTPER 
 

9:50 – 10:20 a.m. SNS Technical Assistance Review (TAR): States’ Preparedness 

 Dr. Linda Neff, Team Lead, Program Preparedness Branch, DSNS, COTPER 

   

10:20 – 11:00 a.m. Discussion and Questions 
 

11:00 a.m. – 12:30 p.m. Lunch  

 

12:30 – 2:30 p.m. Program Preparedness – Modeling and Time Studies 

 Bernie Benecke, Team Lead/Lead Public Health Advisor 

 Dr. Kas Salawu, Public Health Logistics Preparedness and Response 

Coordinator 

 Rick Pietz, Public Health Analyst, Program Preparedness Branch, DSNS, 

COTPER 
 

2:30 – 3:00 p.m. Discussion and Questions 

  

3:00 – 3:15 p.m. Break  

   

3:15 – 4:15 p.m. Points of Dispensing (PoD) Panel 

 Dana E. Henderson, Senior Health Program Planner-Mass Prophylaxis, SNS 

Communicable Disease Prevention Unit, San Francisco Department of Public 

Health, San Francisco, CA 

 Zerlyn Ladua, Bioterrorism/Public Health Emergency Preparedness, Division of 

Communicable Disease Control and Prevention, Alameda County Health 

Department, Oakland, CA 

 Shannon Fitzgerald, Director, Office of Public Health Preparedness 
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  Pennsylvania Department of Public Health, Harrisburg, PA 

   

4:15 – 4:45 p.m. Discussion and Questions 
 

4:45 – 5:00 p.m. Discussion (Closed Session) 
 

5:00 p.m. Adjourn Day 1 
Dr. Jack Muckstadt, DSNS Expert Panel Chair; Board of Scientific Counselors, 

COTPER 
 

6:00 p.m. Meet in Lobby for Optional dinner with COTPER staff 

  

Wednesday, July 29, 2009 

9:00 – 9:05 a.m.  Welcome – Workgroup Convenes for Day 2 
Dr. Jack Muckstadt, DSNS Expert Panel Chair; Board of Scientific Counselors, 

COTPER 

  

9:05 – 10:05 a.m. Stockpile in Motion Across the Nation (SIMAN) Simulation Program 

 Mike Moore, Exercise Team Lead, Response Branch, DSNS, COTPER  
 

10:05 – 10:45 a.m. Discussion and Questions 
 

10:45 – 11:00 a.m.  Break 
 

11:00 a.m. – 12:00 p.m. Deliberations and Report Writing (Closed Session) 
 

12:00 – 1:00 p.m.  Lunch 

     

1:00 – 3:00 p.m.  Deliberations and Report Writing (Closed Session) 
 

3:00 – 3:15 p.m.  Break 
 

3:15 – 5:00 p.m.  Deliberations and Report Writing (Closed Session) 
 

5:00 p.m. Adjourn Day 2 
Dr. Jack Muckstadt, DSNS Expert Panel Chair; Board of Scientific Counselors, 

COTPER 

  

Thursday, July 30, 2009 

9:00 – 9:05 a.m.  Welcome – Workgroup Convenes for Day 3 
Dr. Jack Muckstadt, DSNS Expert Panel Chair; Board of Scientific Counselors, 

COTPER 
  

9:05 a.m. – 12:00 p.m. Deliberations and Report Writing (Closed Session) 
 

12:00 p.m. Adjourn Day 3 
Dr. Jack Muckstadt, DSNS Expert Panel Chair; Board of Scientific Counselors, 

COTPER 



 

 

Division of Strategic National Stockpile (DSNS) Program Review  Page 70 of 89 

September 14-15, 2011 

 

Appendix D 

Pre-Meeting Panel Findings and Observations 

 
Part of the panel’s review process involved providing comments on the review questions in advance of the 

meeting.  This Appendix summarizes these initial responses. 

 

Overall, the panel found that sufficient data are not available to fully answer the four questions. Based on the 

available information, the panel has identified data that would be needed elsewhere in this report. More 

precisely, in order to answer these questions, we must consider these questions in a supply chain 

environment, both upstream to the suppliers and downstream all the way to the points of dispensing.  For the 

purposes of our discussion, the supply chain consists of external suppliers of material, the procurement 

process; receipt by the Federal SNS component; storage of material at SNS locations; logistics activities to 

transport material to state and local partners; processing material at the state/local sites (RSS); moving 

material to PODs and other locations, as well as dispensing medications to individuals.  The supply chain in 

this case not only consists of physical activities, but also the policies and procedures for managing the 

activities, including command, control, and communications.  

 

Specific comments from the panel regarding the assigned questions follow. 

 

Review Objective 1: Assuming a community can begin forwarding material to their PODS at hour 12 

after making a request, is the current hub-and-spoke model adequate for responding to a CRI event? 
 

The current SNS distribution system is not really a traditional two-way “hub-and- spoke” model. More 

properly, the current SNS system should be referred to as a “Multiple Distribution Center” model. It is the 

panel’s belief that the current model is adequate provided that the current goal of supplying SNS assets to 

three MSAs is not dramatically expanded. However, an important consideration is that the capability to 

supply RSS operations within 12 hours may rely on the utilization of both 12 hour Push Packages as well as 

managed inventory assets. Although it is believed that managed inventory assets can begin shipments as 

rapidly as Push Packages, there is no officially stated goal of doing so. 

 

In addition to operational capability, the current SNS model offers a number of other advantages. 

Specifically, the current model offers: smoother supply-side deliveries, relatively few facilities to coordinate, 

lower staff and security-to-product ratio, reasonable resiliency if some storage facilities are removed from 

service (counting both Push Package and managed inventory facilities), easier inventory, and quality control. 

 

These advantages are balanced by several disadvantages. Fewer facilities require longer, slower, and more 

expensive transport distances to some MSAs compared to a more distributed model. Fewer facilities 

shipping large quantities of material may require more transportation resources which must be located then 

travel to, and around, the facility. 

 

Review Objective 2:  If the community can begin using material at 3, 6, or 9 hours after making a 

request, and taking into account the 72 CRI cities and their populations, along with the requirement of 

having to respond to 3 events simultaneously, how much material should be forward deployed and in 

what locations in order to support this type of programmatic change, if it were deemed beneficial? 

 

The precise amount of material, if any, to be forward deployed cannot be determined based upon the 

information available to the panel. Specifically, there must be a standard measure of a jurisdiction’s ability to 

handle additional SNS supplies. This ability must be used along with the location of the high-risk and high-

population-density MSAs as well as potential storage locations in order to create a model that could calculate 

an optimal quantity of “forward placed” material. We must keep in mind that not all 72 CRI MSAs are at 
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equal risk of threat. Once the optimal quantity of material is derived, the quantity of material must be 

balanced according to cost of the facility per unit of storage. Furthermore, the cost of the additional material 

must fit sustainably within DSNS’s budget limits. Perhaps it may be possible to simply increase the quantity 

of material stored at already existing SNS facilities; however, the ability of facilities to store more material 

will depend upon the format of the material (e.g., pallets or Push Pack containers) and the efficiency of the 

facility’s storage (e.g., rack density and layout). 

 

Review Objective 3: What are the pros and cons associated with the procurement of additional 

inventory; storage locations, and manpower that would be needed to manage the storage locations, 

perform annual inventories, and provide security; and the potential need for movement of material 

from multiple locations to one location where it would be needed? 

 

Clearly, more storage locations will be more expensive and complicated to maintain, secure, and coordinate. 

More locations and supplies would potentially allow faster transportation to particular MSAs and would add 

robustness to the existing system. 

 

One point of consideration involves whether additional inventory needs to be purchased at all. One option 

would be to simply spread existing inventory to additional locations. Another alternative to procuring 

additional inventory would be to expand contingency contracting with private vendors who are located closer 

to MSAs of particular concern. Conceptually, this would be similar to existing vendor-managed inventory 

agreements but would be more geographically diverse. However, many SNS products are not items that are 

routinely stored or manufactured. 

 

In addition to tangible products and facilities, procedures may have to be modified to efficiently handle 

inventories. For example, inventory could be managed by continuous review or by periodic review. 

Moreover, each facility and its contents must be remotely tracked and controlled by SNS coordinators. 

Although DSNS has made tremendous advances towards real-time asset coordination and tracking, it 

remains to be seen if the infrastructure can handle the additional burden of more sites to oversee and if 

transportation partners are capable of handling the additional shipping requirements. 

 

Security arrangements are another issue to consider. It is unknown to the panel exactly what security 

arrangements are in place at each SNS storage facility. In fact, the cost of providing security may be the 

overriding cost factor for additional storage facilities (see attached spreadsheet). If, as an example, the U.S. 

Marshal’s service is required to secure every facility, then expanding facilities would be extremely 

expensive. On the other hand, if security could be contracted out or partially automated then costs could be 

reduced. 

 

Another concern, once again, relates to the capability of the MSA in question to handle additional supply 

shipments systematically. If the nearby RSS is not capable of handling more material delivered more rapidly, 

then there is little point supplying it. Even if the RSS is capable of handling such material, if the dispensing 

channels are not up to the task then there is also little point in enhancing supply rate. 

 

Fundamentally, the importance of each of the factors mentioned will depend upon the extent of inventory or 

facility expansion. The extent of expansion can only be determined by results from modeling based upon 

data that either does not exist or is unknown to the panel.  

 

Regardless, expansion of stockpile assets or facilities beyond the current level will only make sense if 

particular MSAs are considered to be especially vulnerable to a massive attack. Furthermore, the attack must 

be defendable by the use of inexpensive medications or those with long shelf life that can be dispensed very 

rapidly to a large population. If each of these conditions is not met, then the current system of SNS asset 
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storage will be more efficient than any expansion scenario. Although the capability of MSAs to receive and 

dispense stockpile material is beyond the scope of this panel’s assignment, it must be considered. Otherwise, 

any expansion of stockpile inventory or storage facilities will fail to enhance the SNS program’s ultimate 

goals. 

 

Review Objective 4: Would there be other more efficient alternatives to the hub and spoke model in a 

CRI event? 

 

Although it may be possible to increase the efficiency of the current SNS system by forward placing some 

materials closer to potential target areas, it is impossible to recommend this categorically. For example, items 

located closer to an affected MSA could, theoretically, arrive faster than items that are positioned farther 

away. However, the increase in efficiency assumes that the local MSA is an actual target and is capable of 

realistically deploying those supplies as soon as they arrive. 

 

It may be possible to investigate sharing of facilities with other government agencies in order to forward 

deploy a small set of resources. An additional option might be to temporarily deploy assets to high risk 

locations depending on events or intelligence reports. Yet another possibility might be to arrange simpler 

transfer stations where supply side and local distribution trucks could “cross dock” in order to move supplies 

from truck to truck rather than involve a discrete staging and storage phase.  

 

In order to determine these factors, model and full-scale exercise data must be collected, analyzed 

consistently across MSAs, and summarized in order to objectively rate a given MSA’s dispensing capability. 

Furthermore, depending on the current medical countermeasures already in place within the MSA, existing 

rapid medical deployment plans could be expanded to incorporate additional resources and the storage 

locations for already existing medication stocks could potentially serve as a storage location for additional 

forward-deployed SNS-supplied medications. For example, if public safety agencies already maintain 

antibiotics and have rapid dispensing plans for pre-determined classes of personnel, then additional SNS 

antibiotics could enhance that existing capability. If an MSA already has a coordinated network of large-

scale closed PODs, then forward-deployed medications could be rapidly distributed to those closed PODs 

with a minimum of additional dispensing overhead. If a particular dispensing center is large enough, it may 

be feasible to bypass an RSS and deliver medications directly to the dispensing site.  However, there are 

potential downsides to closed PODS such as weekend, evening, and holiday closures. These limitations also 

apply to other potential dispensing options (e.g., postal delivery). 
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Appendix E 

Table of Contents for Background Materials Provided to Reviewers 

 

Required or optional reading/viewing is indicated in parentheses. 

BACKGROUND INFORMATION DESCRIPTIONS 

INFORMATION RESOURCE DESCRIPTION 

I. FACT SHEETS 

(required) 

A. Cities Readiness Initiative 

(CRI) 

 CRI General Fact Sheet 

 CRI Q&A 

 Getting Life Saving Medicines to People 

During Emergencies-Public Health and 

Private Sector Partnerships 

B. Technical Assistance 

Review  (TAR) Tool 

 TAR General Fact Sheet 

C. Division of Strategic 

National Stockpile (DSNS) 

 DSNS General Fact Sheet 

 DSNS Q&A 

D.  Modeling  TourSolver Software 

 Stockpile Routing Web Portal  

 RealOpt 

 Center for Emergency Response Analytics 

 Collecting Time Study Data 

E.  Closed Point of Dispensing 

(POD) 

 Closed POD General Fact Sheet 

 

II. EVALUATIONS 

(optional) 

A.  Local TAR Tool 

 

 Sample assessment of a Cities Readiness 

Initiatives (CRI) metro statistical area 

(MSA). The name of the jurisdiction has 

been removed. 

 

III. GUIDANCE 

DOCUMENTS 

(optional) 

A.  Receiving, Distributing, 

and Dispensing Strategic 

National Stockpile Assets 

A Guide for Preparedness 

Version 10.01 - Draft 

 The Forward section of a guidance 

document created for emergency 

management and public health personnel at 

the state, regional, and local levels to help 

them prepare to request and make effective 

use of Strategic National Stockpile (SNS) 

medicines and medical supplies (The entire 

document is available upon request) 

B.  POD Standards   Summarizes the Centers for Disease Control 

and Prevention’s POD standards  

 

IV. PAPERS 

(required papers are 

noted) 

A.  CRI Progress Report 

(required) 

 2009 progress report of CRI 

B.  Initial Evaluation of the 

CRI (required) 

 Independent evaluation of CRI by the 

RAND Corporation to determine whether 

the program has led to discernible 

improvements in awardees’ readiness 
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BACKGROUND INFORMATION DESCRIPTIONS 

INFORMATION RESOURCE DESCRIPTION 

C.  Reducing Mortality from 

Anthrax Bioterrorism: 

Strategies for Stockpiling and 

Dispensing Medical and 

Pharmaceutical Supplies 

(required) 

 Evaluation of cost/benefits of alternative 

strategies  

D.  Facility Location and 

Multi-modality Mass 

Dispensing 

Strategies and Emergency 

Response for Biodefense 

and Infectious Disease 

Outbreaks 

 A systems approach to analyze mass 

dispensing of countermeasures 

E.  Evaluation of a Mass 

Dispensing Exercise in a CRI 

Setting 

 Abstract evaluating POD based mass 

dispensing 

F.  Optimizing a District of 

Columbia Strategic National 

Stockpile Dispensing Center 

 Exercise to test POD plan 

G.  Implementing the CRI 

Initiative Lessons Learned from 

Boston 

 Practical lessons learned from development 

and implementation of CRI plan 

H.  Modeling the Public Health 

Response to Bioterrorism: 

Using Discrete Event 

Simulation to Design Antibiotic 

Distribution Centers 

 Modeling to determine POD design 

 

V. 

PRESENTATIONS 

(required) 

A. CRI  Briefing on CRI 

B. Mass Dispensing Overview  Briefing on mass dispensing 

C. Anthrax Exposure:  

Proportion of Population Saved   

 

 Detailed slide that depicts how delays in 

either detection (initiation of a campaign) or 

the amount of time it takes to provide 

antibiotics to a population will translate in 

lives lost in persons exposed to anthrax 

D. Anthrax:  Time is Critical!  Summary slide that depicts how delays in 

either detection (initiation of a campaign) or 

the amount of time it takes to provide 

antibiotics to a population will translate in 

lives lost in persons exposed to anthrax 

 

VI.  LEGISLATIVE 

(optional) 

A. DSNS  History of authorizations that have affected 

the SNS 

 

VII. VIDEOS A. DSNS: An Overview  Overview of the SNS and the division that 
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BACKGROUND INFORMATION DESCRIPTIONS 

INFORMATION RESOURCE DESCRIPTION 

(required videos are 

noted) 

(required) 

 

manages the assets 

B. CRI: A National Priority 

(required) 

 

 An overview of the CRI 

C. Mass Antibiotic Dispensing: 

A Primer 

 

 An overview of the critical aspects of a 

mass 

VIII. 

MISCELLANEOUS 

(required items are 

noted) 

A. Data Tables (required)  CRI baseline and current scores by cohort 

 CRI percentage of MSAs operating within 

the acceptable range 

 CRI TAR comparison of 2007 and 2008 

provisional data 

 Aggregate scores of CRI MSAs and the 12 

functions for which they are evaluated 

 Population descriptions of the 72 CRI 

MSAs 

B. CRI Populations Summary 

(required) 

 Listing of the 25% most populous CRI 

MSAs 

C. DSNS Terminology Guide 

(required) 

 Description of common DSNS terms used in 

guidance documents, presentations, and fact 

sheets 

D. Org Charts  CDC, COTPER, and DSNS organization 

charts 

E. Drill Information   SNS-Related Public Health Emergency 

Preparedness Drills  

 Linkages Between RAND Drills and State 

and Local TAR Tools 

F. Postal Drill After Action 

Reports 

 After Action Reports on Seattle, 

Philadelphia, and Boston postal drill 

exercises 

G. Cost Figures (required)  Cost Figures for SNS Assets and Operations 

 

 

http://www2.cdc.gov/phtn/cri/default.asp
http://www2.cdc.gov/phtn/antibiotic/default.asp
http://www2.cdc.gov/phtn/antibiotic/default.asp
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Appendix G 

List of Acronyms 

 

ADS  Associate Director for Science 

BSC  Board of Scientific Counselors 

CDC  Centers for Disease Control and Prevention 

CHEMPACK Forward placement of nerve agent antidotes 

COTPER  Coordinating Office of Terrorism Preparedness and Emergency Response 

CRI  Cities Readiness Initiative 

DSNS  Division of Strategic National Stockpile 

HHS  Department of Health and Human Services 

HSEEP  Homeland Security Exercise and Evaluation Program 

HSPD  Homeland Security Presidential Directive 

ICS  Incident Command System 

MI  Managed Inventory 

MSA  Metropolitan Statistical Area 

OPHPR  Office of Public Health Preparedness and Response 

PHEMCE  Public Health Emergency Medical Countermeasures Enterprise 

PHEP  Public Health Emergency Preparedness Cooperative Agreement 

POD  Point of Dispensing 

PREP Act  Public Readiness and Emergency Preparedness Act 

RDS  Regional Distribution Site 

RSS  Receive, Store, and Stage 

SIMAN  Stockpile in Motion Across the Nation 

SNS  Strategic National Stockpile 

TAR  Technical Assistance Reviews 

TARU  Technical Advisory Response Unit 

USPS  U.S. Postal Service 

Y2K  Year 2000 
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	1.0 EXECUTIVE SUMMARY 
	 
	 
	Background  
	The Office of Public Health Preparedness and Response (OPHPR; previously known as the Coordinating Office for Terrorism Preparedness and Emergency Response, or COTPER1) Board of Scientific Counselors (BSC) asked six logistics and preparedness experts to convene and answer four questions aimed at improving Strategic National Stockpile (SNS) response to an aerosolized anthrax event.  The BSC wanted to know: 
	1 CDC began undergoing an organizational realignment of some offices and centers in the fall, 2009.  Since this review was conducted prior to the change in name from COTPER to OPHPR, some of the documents in this report reference COTPER (not OPHPR). 
	1 CDC began undergoing an organizational realignment of some offices and centers in the fall, 2009.  Since this review was conducted prior to the change in name from COTPER to OPHPR, some of the documents in this report reference COTPER (not OPHPR). 

	1)  Assuming a community can begin forwarding material to their Points of Dispensing (PODs) at hour 12 after making a request, is the current hub-and-spoke model adequate for responding to a Cities Readiness Initiative (CRI) event? 
	2)  If the community can begin using material at 3, 6, or 9 hours after making a request, and taking into account the 72 CRI cities and their populations, along with the requirement of having to respond to simultaneous events in three cities, how much material should be forward deployed and in what locations in order to support this type of programmatic change, if it were deemed beneficial? 
	3)  What are the pros and cons associated with the procurement of additional inventory, storage locations, and manpower that would be needed to manage the storage locations, perform annual inventories, and provide security; and the potential need for movement of material from multiple locations to one location where it would be needed? 
	4)  Would there be other more efficient alternatives to the hub-and-spoke model in a CRI event? 
	 
	Findings   
	The expert panel was unable to answer these questions given the data it was provided.  Even though OPHPR gave the panelists extensive background materials and in-depth briefings, the panelists found they had insufficient data to inform their answers.  Indeed, the specific data needed to answer the questions does not exist (or has not been provided to OPHPR in a usable form) at this time.  The panelists unanimously agreed that DSNS must aggressively grow its modeling, simulation, and data collection efforts.
	questions – and much more. Both analytic and simulation (experimental) modeling activities should be increased substantially. 
	 
	Modeling will allow DSNS to make quantitatively-based decisions on how much inventory to hold and where to hold it.  An end-to-end model capturing the flow of materials in the SNS, as well as costs and logistical and health measures, should begin at the SNS-managed inventory site and go all the way to the point of dispensing to the public.  Using such models will reveal bottlenecks, provide cost estimates, and help SNS properly evaluate the costs and consequences of alternative Response Supply Chain configu
	 
	Recommendations 
	1. Expand and further develop models that can evaluate the logistical consequences, health benefits, and costs of alternative supply chain configurations. The models should be experimental (simulation) and analytic, and should include optimization models. Examples can be found in the appendices. 
	1. Expand and further develop models that can evaluate the logistical consequences, health benefits, and costs of alternative supply chain configurations. The models should be experimental (simulation) and analytic, and should include optimization models. Examples can be found in the appendices. 
	1. Expand and further develop models that can evaluate the logistical consequences, health benefits, and costs of alternative supply chain configurations. The models should be experimental (simulation) and analytic, and should include optimization models. Examples can be found in the appendices. 

	2. Collect the data needed to support model-based decision making. 
	2. Collect the data needed to support model-based decision making. 

	3. Use the models to answer the questions in the scope of review. 
	3. Use the models to answer the questions in the scope of review. 

	4. Expand the use of continuous improvement techniques in all aspects of DSNS response.   
	4. Expand the use of continuous improvement techniques in all aspects of DSNS response.   


	 
	Considerations 
	1. Continue to focus on the ‘last mile’ of the response system. 
	1. Continue to focus on the ‘last mile’ of the response system. 
	1. Continue to focus on the ‘last mile’ of the response system. 

	2. Identify and eliminate barriers to efficient medication distribution and dispensing.  
	2. Identify and eliminate barriers to efficient medication distribution and dispensing.  

	3. Consider cost and resource consequences of alternative supply chain configurations and inventory management procedures (warehouses, material, locations, response times) to DSNS overall. 
	3. Consider cost and resource consequences of alternative supply chain configurations and inventory management procedures (warehouses, material, locations, response times) to DSNS overall. 

	4. Partner with universities to enhance simulation and analytic modeling capabilities. 
	4. Partner with universities to enhance simulation and analytic modeling capabilities. 


	 
	 
	 
	Conclusion 
	To minimize morbidity and mortality after a bioterrorist attack, the US needs a flawless system to distribute medications from strategic storage sites to the affected public.  This requires a tested, reliable end-to-end delivery system.  Robust modeling and simulation efforts will enhance the CDC’s capability to make the right decisions about inventory, distribution, and budgeting for its Strategic National Stockpile. 
	 
	DSNS has successfully created a comprehensive stockpile, procedures for procurement, and partnerships with federal, state, local, and private entities.  DSNS has established a range of initiatives to ensure preparedness, and has created a culture of emergency preparedness within a public health agency.  DSNS is using many types of models and simulation to inform its decision making.  These are significant accomplishments.  DSNS now has the opportunity to improve its preparedness efforts with the creation an
	2.0 REVIEW OBJECTIVES AND PROCESS 
	 
	 
	Background 
	External peer review is a highly regarded mechanism for critically evaluating the scientific and technical merit of research and scientific programs.  This rigorous process identifies strengths, gaps, redundancy, and research or program effectiveness in order to inform decisions regarding scientific direction, scope, prioritization, and financial stewardship. External peer review will address program quality, approach, direction, capability, and integrity and will also be used to evaluate the program’s publ
	 
	OPHPR has established standardized methods for peer review of intramural research and scientific programs in order to ensure consistent and high quality reviews. A more detailed description of CDC’s and OPHPR’s peer review policy is available on request. 
	 
	CDC policy requires that all scientific programs2 (including research and non-research) that are conducted or funded by CDC be subject to external peer review at least once every five years. The focus of the review should be on scientific and technical quality and may also include mission relevance and program impact.  The OPHPR Board of Scientific Counselors (BSC) provides oversight functions for the research and scientific program reviews. The BSC primarily utilizes ad hoc workgroups or expert panels to c
	2 Scientific program is defined as the term “scientific program” includes, but is not necessarily limited to, intramural and extramural research and non-research (e.g., public health practice, core support services).  
	2 Scientific program is defined as the term “scientific program” includes, but is not necessarily limited to, intramural and extramural research and non-research (e.g., public health practice, core support services).  
	 

	 
	 
	 
	Review Objectives 
	This review focused on the comparison of the current SNS “hub and spoke” model for inventory storage and delivery versus the forward deployment and maintenance of assets under federal control, in the context of a CRI inhalation anthrax-related event.  The following points should be taken into consideration: 
	1. Assuming a community can begin forwarding materiel to their PODs at hour 12 after making a request, is the current hub-and-spoke model adequate for responding to a CRI event? 
	1. Assuming a community can begin forwarding materiel to their PODs at hour 12 after making a request, is the current hub-and-spoke model adequate for responding to a CRI event? 
	1. Assuming a community can begin forwarding materiel to their PODs at hour 12 after making a request, is the current hub-and-spoke model adequate for responding to a CRI event? 

	2. If the community can begin using materiel at 3, 6, or 9 hours after making a request, and taking into account the 72 CRI cities and their populations, along with the requirement of having to respond to simultaneous events in three cities, how much materiel should be forward deployed and in what locations in order to support this type of programmatic change, if it were deemed beneficial? 
	2. If the community can begin using materiel at 3, 6, or 9 hours after making a request, and taking into account the 72 CRI cities and their populations, along with the requirement of having to respond to simultaneous events in three cities, how much materiel should be forward deployed and in what locations in order to support this type of programmatic change, if it were deemed beneficial? 

	3. What are the pros and cons associated with the procurement of additional inventory, storage locations, manpower that would be needed to manage the storage locations, perform annual inventories, and provide security; and the potential need for movement of materiel from multiple locations to one location where it would be needed?  
	3. What are the pros and cons associated with the procurement of additional inventory, storage locations, manpower that would be needed to manage the storage locations, perform annual inventories, and provide security; and the potential need for movement of materiel from multiple locations to one location where it would be needed?  

	4. Would there be other more efficient alternatives to the hub and spoke model in a CRI event?  
	4. Would there be other more efficient alternatives to the hub and spoke model in a CRI event?  


	 
	Although the hub-and-spoke vs. forward deployment review could apply to any type of threat agent, for the purposes of this review, the scope will focus on the inhalation anthrax scenario that would require prophylaxis of the potentially exposed populations within 48 hours.  
	 
	Review Process and Timeline: 
	The peer review was conducted by a 6-member external expert panel with one member of the OPHPR Board of Scientific Counselors (BSC) serving as chair and 5 invited expert reviewers external to the OPHPR BSC. Facilitation and logistical assistance was provided by the DSNS Associate Director for Science (ADS) and the OPHPR Office of Science and Public Health Practice (OSPHP).   
	 
	1. Pre-meeting:  OSPHP convened a pre-panel teleconference with members of the panel on Friday, April 17, 2009 from 2:00 pm to 3:30 pm.  The agenda included an overview presentation on the Division of Strategic National Stockpile as well as presentations from the Division’s Response and Logistics Branches. OSPHP convened a second pre-panel teleconference with members of the panel on Friday, July 17, 2009 from 1:00 pm to 3:00 pm. The agenda included a presentation on the Cities Readiness Initiative. Reviewer
	 
	2. Workgroup meeting:  The panel met for two and one-half days from July 28, 2009 through July 30, 2009 in Atlanta, GA. On the first day and on the morning of the second day, there were presentations by DSNS staff as well as external stakeholders, discussions, and question and answer sessions.  On the afternoon of the second day and the morning of the third day, the panel convened privately to deliberate, formulate findings, and write a draft panel report 
	 
	3. Post-meeting:  The panel Chair took the lead on completing the panel report. Panel members and OPHPR and DSNS program leadership were given the opportunity to review and comment on the contents of the panel report before it was finalized.  The DSNS program will have the opportunity to provide program responses to any findings and individual recommendations in the report at the BSC meeting. The full BSC will deliberate on the final panel report during the April 2010 meeting, reach a consensus on recommend
	3.0 SCOPE OF THE REVIEW 
	3.0 SCOPE OF THE REVIEW 
	3.0 SCOPE OF THE REVIEW 


	 
	Background 
	The Strategic National Stockpile (SNS) is a national repository of antibiotics, chemical antidotes, antitoxins, life-support medications, intravenous administration, airway maintenance supplies, and medical and surgical items. The SNS is designed to supplement and re-supply state and local public health agencies in the event of a national emergency, anywhere and at anytime, within the United States or its territories. 
	 
	The SNS was established as the National Pharmaceutical Stockpile in 1999 as a response mechanism for potential bioterrorism events related to Y2K.  Its merit was tested and validated with the events of 9/11 and the post-9/11 anthrax attacks.  Since those early years, the Stockpile has seen many changes, and although the response focus has shifted to an “all hazards” approach, mitigating the effects of an anthrax attack directed against a major U.S. city, or multiple U.S. cities simultaneously, is among one 
	 
	Initially, through consultation with experts in the field of logistics and transportation, a response time of 12 hours was determined to be an achievable objective in providing assets to the site of a national emergency; strategic analysis was conducted to establish SNS warehouse locations throughout the nation that would allow delivery of medical assets within this timeframe.   
	 
	As the SNS matured, so too did its response concept.  Structured for a flexible response, the SNS now includes both the rapid response capability of pre-configured medical assets deliverable in the 12-hour timeframe, and a more deliberate capability of configuring medical materiel specific to the needs of a response.  Naturally, time is traded for specificity with this method.  Details of each of these methods are discussed below. 
	 
	The SNS first line of support lies within the immediate response capability provided with the “12-hour Push Package” (Push Package).  A Push Package is a pre-configured cache of pharmaceuticals (including antibiotics) and medical supplies designed to provide rapid delivery of a broad spectrum of assets for an ill-defined threat in the early hours of an event. Individual Push Packages are 
	positioned throughout the nation, in strategically located, secure warehouses, ready for deployment and designed to arrive at a designated state receiving site within 12 hours of the federal decision to deploy SNS assets.  Once the assets are delivered to this pre-planned site, state officials are responsible for further distributing the supplies to designated points of dispensing (PODs) throughout their state. Push Packages account for approximately 3 to 5 percent of the total SNS inventory.  Each Push Pac
	 
	Approximately ninety-five percent of the inventory is maintained in Managed Inventory (MI).  These assets are either managed directly by DSNS at storage facilities located around the nation or through contracts with vendors. This capability provides the DSNS with a means to tailor pharmaceuticals, supplies and products specific to the suspected or confirmed agent(s) if the cause of the incident has been identified and is one of the threats for which DSNS has response capabilities.  MI may also be utilized a
	 
	Currently DSNS manages its logistical operations using the “hub and spoke” model for inventory storage and delivery. Under this concept, the DSNS maintains assets at centralized locations or hubs, and, when requested, pushes them out to pre-planned sites within the affected state(s).  Many of these centralized locations are established near major transportation hubs that allow for ground or air transportation of the twelve Push Packages to any location in the continental United States in as few as 12 hours 
	deployed manner so that delivery times could be shortened if a CRI event occurs. The correlation between the time it takes for DSNS to deliver assets and the time it takes to activate a dispensing site has yet to be determined. It is unknown if PODs could be established and would be ready to use assets before SNS delivery (using the hub-and-spoke model) takes place. 
	 
	Review Objectives 
	This review will focus on the comparison of the current SNS “hub and spoke” model for inventory storage and delivery versus the forward deployment and maintenance of assets under federal control, in the context of a CRI inhalation anthrax-related event.  The following points should be taken into consideration: 
	1. Assuming a community can begin forwarding materiel to their PODS at hour 12 after making a request, is the current hub-and-spoke model adequate for responding to a CRI event? 
	1. Assuming a community can begin forwarding materiel to their PODS at hour 12 after making a request, is the current hub-and-spoke model adequate for responding to a CRI event? 
	1. Assuming a community can begin forwarding materiel to their PODS at hour 12 after making a request, is the current hub-and-spoke model adequate for responding to a CRI event? 

	2. If the community can begin using materiel at 3, 6, or 9 hours after making a request, and taking into account the 72 CRI cities and their populations, along with the requirement of having to respond to simultaneous events in three cities, how much materiel should be forward deployed and in what locations in order to support this type of programmatic change, if it were deemed beneficial? 
	2. If the community can begin using materiel at 3, 6, or 9 hours after making a request, and taking into account the 72 CRI cities and their populations, along with the requirement of having to respond to simultaneous events in three cities, how much materiel should be forward deployed and in what locations in order to support this type of programmatic change, if it were deemed beneficial? 

	3. What are the pros and cons associated with the procurement of additional inventory, storage locations, manpower that would be needed to manage the storage locations, perform annual inventories, and provide security; and the potential need for movement of materiel from multiple locations to one location where it would be needed?  
	3. What are the pros and cons associated with the procurement of additional inventory, storage locations, manpower that would be needed to manage the storage locations, perform annual inventories, and provide security; and the potential need for movement of materiel from multiple locations to one location where it would be needed?  

	4. Would there be other more efficient alternatives to the hub and spoke model in a CRI event?  
	4. Would there be other more efficient alternatives to the hub and spoke model in a CRI event?  


	 
	Although the hub-and-spoke vs. forward deployment review could apply to any type of threat agent, for the purposes of this review, the scope will focus on the inhalation anthrax scenario that would require prophylaxis of the potentially exposed populations within 48 hours.  
	 
	4.0 PANEL FINDINGS AND OBSERVATIONS 
	 
	Introduction 
	In 1999, Congress tasked the CDC to develop the National Pharmaceutical Stockpile, which later became the Strategic National Stockpile.  This is a national resource that contains antibiotics, antivirals, vaccines, antitoxins and other medical material that can be used in the event of a large-scale public health emergency when state or local resources become overwhelmed.  The SNS can respond in several ways during an emergency:  with a 12-hour Push Package, managed inventory, or technical assistance.  The 12
	 
	Thus far, DSNS has successfully created a comprehensive stockpile, procedures for procurement, and partnerships with federal, state, local, and private entities.  DSNS has established a range of initiatives to ensure preparedness, and has created a culture of emergency preparedness within a public health agency.  DSNS is also using many types of models and simulation to inform its decision making.  These are significant accomplishments.  In discussions with DSNS personnel we were informed the DSNS is invest
	 
	Review Methods  
	The panel was provided extensive background materials, and two webinars were conducted prior to the meeting.  The webinars were given by DSNS program staff and provided an overview of the SNS and described specific logistical issues, as well as state and local preparedness.  Prior to the meeting, panel members provided responses to the four questions; the panel’s responses are summarized in Appendix D. During the meeting, presentations were given by DSNS program staff 
	and state and local stakeholders on topics including various dispensing modalities, technical assistance reviews (scoring of state plans), and modeling and simulation programs that are used for training and exercises.  During the meeting the panel interacted with program staff and speakers and asked many questions to help inform their discussions regarding the objectives.  Given the diversity of the backgrounds of panel participants, there were many insights and fruitful discussions during the brainstorming
	 
	The Response Supply Chain 
	In order to answer the four questions posed to the panel, we must consider the entire Response Supply Chain.  A supply chain is the movement and storage of material between physical entities, operational linkages, information flows, and the collaborative decision making processes that link these.1,2  The DSNS Response Supply Chain consists of external suppliers of material; procurement, receipt, and storage of material at SNS locations; logistics activities performed by DSNS and third-party partners to tran
	 
	The first law is: 
	 To forecast is to err. 
	 
	Fundamentally, this law states that no matter how carefully a system plan is constructed, the actual operation of the system will deviate from the plan, and in many cases quite substantially.  There is a considerable amount of uncertainty in the Response Supply Chain.  The nature, timing, and extent of the event and the operation of many components of the response system are all highly uncertain.   
	 
	This fact leads to the second law: 
	 Assets should be kept in their most flexible form for as long as it is economically and operationally possible. 
	 
	When the nature of a disaster is unknown, it is imperative to construct a quick response system.  Such a system permits the rapid deployment of critical assets to the location of the event.  Placing assets in many locations prior to the occurrence of an event normally increases the cost of response and timeliness of total response by a substantial amount.  Given the uncertainty surrounding a potential event, it seems unlikely that stocking much if any material closer to a potential MSA site will be cost eff
	 
	The third law that is worthy of note is as follows: 
	 Local optimization leads to global disharmony. 
	 
	Simply put, if a truly robust and effective response system is to be created, then a system perspective must be taken when designing and operating the Response Supply Chain.  If some element of the system is designed to operate flawlessly in an emergency, and another will likely be ineffective, then the entire system will fail.   
	 
	Analysis of Review Objectives: The Way Forward 
	DSNS has a strong tradition of basing its policies on objective methods of assessment.  DSNS has made impressive progress in modeling and simulating many operational details of its logistics operations and those of local areas – and making informed decisions based on such analyses.  Furthermore, the physical facilities DSNS has created, its relationships with suppliers, its systems of command and control, and its attention to detail pertaining to security, are all noteworthy. 
	 
	In order to evaluate the Response Supply Chain – and, in particular to address the four review objectives posed to the expert panel – the panel believes that a new modeling effort must be undertaken, and appropriate data must be gathered to support such a modeling effort.  Specifically, the panel believes that a high-level model (as opposed to a highly complex and detailed simulation model) is needed to represent flows and capacities and to estimate the consequences of different system design alternatives. 
	 
	Figure 1 depicts the sequence of major events (represented by boxes) that occurs from the point of recognition of a bioterrorism event to the onset of dispensing.  The arrows represent the progression of time.  Some arrows are marked as variable, dependent upon, for example, the geographic proximity of an affected jurisdiction to the nearest RSS or other regional distribution center, or the capacity to activate RSS or dispensing operations. All of these variations in time affect the decision about whether o
	 
	 
	InlineShape

	 
	Figure 1. Schematic of the SNS Response Supply Chain 
	A description of the events in the figure is as follows (note that times indicated in boxes 5-9 are panel member estimates):  
	 
	Box 1: A bioterrorism event occurs that is identified either through environmental detection, criminal intelligence, animal surveillance, or the existence of disease in humans. 
	Box 2:  Local or state public health officials assess risk related to the event and determine appropriate public health actions, which could include the request for SNS assets. If the event indicates a probable risk to public health, a request for these assets is made through the governor’s office to the federal government.  
	Box 3:  The federal government makes the decision to deploy SNS assets to the affected MSA(s). 
	Box 4: The CDC initiates deployment from DSNS-managed inventory for distribution to the affected area. At this point, distribution time is variable based on the distance and travel conditions from the SNS warehouse to the RSS within the affected MSA(s).  It is estimated that material will begin to arrive within 12 hours after the federal government’s decision to deploy (Box 3). 
	Box 5: All material from the SNS arrives at a state-designated RSS.  The time to prepare the RSS for receipt of this material (e.g., assembling personnel, clearing warehouse space, arranging for security, positioning material handling equipment) will vary among MSA(s). The time to prepare an RSS site might range, for example, from 2-8 hours after the decision to conduct mass prophylaxis (Box 2). 
	Box 6: Material is off loaded, broken down, apportioned, staged, and loaded onto trucks for distribution to PODs or other dispensing operations. This task might take 1-4 hours after material arrives at the RSS (Box 5). 
	Box 7: Some states may send material to another regional distribution site (RDS) from the RSS. An RDS would serve as a local distribution site if the event encompasses multiple MSA(s) over a large geographic area. The use of an RDS will increase the time before dispensing occurs at the POD. RDS operational readiness time is variable, similar to that of the RSS. The time to prepare an RDS site may range, for example, from 2-8 hours after the decision to conduct mass prophylaxis (Box 2). 
	Box 8: Material is received at the POD or other functional dispensing operations (e.g., closed PODs, USPS) either directly from the RSS or from the RDS. The time it takes to prepare dispensing operations is variable based on the time it takes to assemble personnel, provide just-in-time training, set up a facility, provide security, transport material from the RSS/RDS, and inform the public. POD setup time is estimated between 2-12 hours after the decision to conduct mass prophylaxis (Box 2), or between 1-3 
	Box 9: Prophylaxis is dispensed to the affected population.  The rate of prophylaxis dispensing is variable, depending on a variety of factors including the capacity to dispense (which depends on availability of resources and systems in place) and the demand for prophylaxis at a particular site.  
	 
	The panel envisions the creation of a simple model that would capture the flow of materials and the sequence of events as they occur in the Response Supply Chain, as outlined in Figure 1.  The model would be designed to evaluate the logistical, health, and cost consequences (as appropriate) of alternative logistical decisions regarding the Response Supply Chain.  For example, such a model 
	would be able to assess the effects (that is, the logistical, health, and cost consequences) of alternative network designs, alternative locations and amounts of SNS and local inventory, different POD dispensing capacity and configurations, and different decisions regarding inventory deployment. 
	 
	It is important to emphasize that the type of model we envision is not intended to be a highly complex stochastic simulation model (such as the SIMAN simulation model) but instead a straightforward means of calculating throughput as a function of capacities, inventory levels, transportation times, and dispensing activities.  An example of such a model was developed by one of the panel members in half a day.  This Excel spreadsheet captures the relevant costs and operational parameters associated with storin
	 
	The difficulty in using models to address the four objectives resides in the acquisition of the data, not in the model creation.  For example, instantiation of a simple flow model requires data including, but not limited to the following: time-varying rates of capacity at the SNS to prepare and ship material, at each RSS to receive, store, and ship material, and at each POD or other dispensing location to receive and dispense material; times to move material between and among the SNS, RSSs, RDSs, and PODs; 
	An example of a mathematical model that can be employed to estimate the operating cost over time as well as the delay in emergency response for a given warehousing network was shared with state SNS coordinators and other planners via the SNS listserv in June 2010.  We do not envision a lengthy and expensive study to collect such data; rather, we envision that reasonable estimates of required data could be obtained from knowledgeable personnel within the different areas of the Response Supply Chain.  For exa
	 
	We recommend that the model be used to address the review objectives posed to the panel: specifically, to determine whether a 3, 6, 9, or 12-hour response will make any difference in throughput given the constraints on the system, and whether forward placement of inventory (that is, placement of SNS-managed inventory in a regional warehouse located in close proximity to a designated MSA) will improve response.  This type of model combined with a cost model gives decision makers the opportunity to assess cos
	 
	Furthermore, we believe strongly that the weak link in the Response Supply Chain is at the POD or dispensing level.  That this is likely is not surprising.  This step in the process is the most human-resource-intensive and the most difficult to test thoroughly.  In fact, it is impossible to test this portion of the system completely.  Hence, we believe that considerable attention and resources should be placed on this portion of the system.  Incremental education and training would be of incalculable value.
	continue to be developed. Capacities at the local level must be evaluated relative to response that could realistically be achieved.  Local areas must develop dispensing methods that are robust relative to the timing of the event.   Realistic and robust ways to dispense are needed; this is a critical part of the process and without it, the capacity to save lives will be diminished. 
	 
	In evaluating the Response Supply Chain, we strongly believe that a systems-level view is essential.  As we have highlighted, the different components of the Response Supply Chain are inextricably connected.  The benefits of better inventory management and better response time in any one part of the supply chain ripple throughout the entire supply chain.  For-profit companies have learned this lesson well; the DSNS can benefit from these experiences.5 Moreover, a process of continuous improvement – of all a
	 
	Recommendations 
	1. Expand and further develop models that can evaluate the logistical consequences, health benefits, and costs of alternative supply chain configurations. 
	DSNS has made impressive progress in their modeling efforts and the use of such modeling efforts to support informed decision making, from the design of PODS to the detailed evaluation of nationwide SNS deployment.  We recommend that these efforts be broadened to include the evaluation of additional logistical consequences, health benefits, and costs of alternative supply chain configurations.  Specifically we recommend that DSNS: 
	A. Create models that are simple, focused and inexpensive, while still oriented toward the operations of the entire Response Supply Chain. 
	A. Create models that are simple, focused and inexpensive, while still oriented toward the operations of the entire Response Supply Chain. 
	A. Create models that are simple, focused and inexpensive, while still oriented toward the operations of the entire Response Supply Chain. 

	B. Use such models to improve the design and operation of the Response Supply Chain. Develop more advanced simulation and analytic models to assist in the creation and evaluation of components of and the entire Response Supply Chain. 
	B. Use such models to improve the design and operation of the Response Supply Chain. Develop more advanced simulation and analytic models to assist in the creation and evaluation of components of and the entire Response Supply Chain. 


	C. Apply portions of their existing detailed simulation models for training and simulation. 
	C. Apply portions of their existing detailed simulation models for training and simulation. 
	C. Apply portions of their existing detailed simulation models for training and simulation. 

	D. Create cost-based models to evaluate consequences of alternative supply chain configurations. 
	D. Create cost-based models to evaluate consequences of alternative supply chain configurations. 


	 
	2. Collect the data needed to support model-based decision making. 
	 
	3. Use the models to answer the questions in the scope of review. 
	 
	4. Expand the use of continuous improvement techniques in all aspects of DSNS response.   
	 
	Strong Considerations 
	1. Continue to focus on the ‘last mile’ of the response system. 
	1. Continue to focus on the ‘last mile’ of the response system. 
	1. Continue to focus on the ‘last mile’ of the response system. 


	This involves enhancement of dispensing capacity, including the use of models to help evaluate consequences of design, and develop realistic modes of dispensing (for example, to understand when and how various components of dispensing can become operational in an emergency). 
	 
	2. Identify and eliminate barriers to efficient medication distribution and dispensing. 
	For example, DSNS may wish to have legal counsel revisit the interpretation of the Public Readiness and Emergency Preparedness (PREP) Act liability coverage in order to find a better solution for legal use of SNS countermeasures in existing packaging (rather than the current system involving Emergency Use Authorization). 
	 
	3. Consider cost and resource consequences of alternative supply chain configurations and inventory management procedures (warehouses, material, locations, response times) to DSNS overall. 
	DSNS funds are limited and decisions about investments and the Response Supply Chain must be evaluated in the context of the overall DSNS budget.              
	 
	 4. Partner with universities to enhance simulation and analytic modeling capabilities. 
	The DSNS should consider working more closely with faculty and students from several universities to augment and enhance its modeling capabilities. Student interns would be an excellent and cost effective source of assistance.  
	 
	Conclusions 
	DSNS has successfully created a comprehensive stockpile, procedures for procurement, and partnerships with federal, state, local, and private entities.  The DSNS has established a range of initiatives to ensure preparedness, and has created a culture of emergency preparedness within a public health agency.  The DSNS is using many types of models and simulation to inform its decision making.  These are significant accomplishments. 
	 
	To minimize morbidity and mortality after a bioterrorist attack, the US needs a flawless system to distribute medications from strategic storage sites to the affected public.  This requires a tested, reliable end-to-end delivery system.  Robust modeling and simulation efforts will enhance the CDC’s capability to make the right decisions about inventory, distribution, and budgeting for its Strategic National Stockpile. 
	 
	References 
	 
	1. Muckstadt JA. 2003. Laws of Supply Chain Physics. Cayuga Partners, Wayne, NJ. 
	1. Muckstadt JA. 2003. Laws of Supply Chain Physics. Cayuga Partners, Wayne, NJ. 
	1. Muckstadt JA. 2003. Laws of Supply Chain Physics. Cayuga Partners, Wayne, NJ. 

	2. Muckstadt JA, Murray DH, Rappold JA, Collins DE. 2001. Guidelines for collaborative supply chain system design and operation. Information Systems Frontiers, Vol. 3, No. 4, pp. 427-454. 
	2. Muckstadt JA, Murray DH, Rappold JA, Collins DE. 2001. Guidelines for collaborative supply chain system design and operation. Information Systems Frontiers, Vol. 3, No. 4, pp. 427-454. 

	3. Bravata DM, Zaric GS, Holty JE, et al. 2006. Reducing mortality from anthrax bioterrorism: strategies for stockpiling and dispensing medical and pharmaceutical supplies. Biosecurity and Bioterror, Vol. 4, pp.244-62. 
	3. Bravata DM, Zaric GS, Holty JE, et al. 2006. Reducing mortality from anthrax bioterrorism: strategies for stockpiling and dispensing medical and pharmaceutical supplies. Biosecurity and Bioterror, Vol. 4, pp.244-62. 

	4. Zaric GS, Bravata DM, Holty J-EC, McDonald KM, Owens DK, Brandeau ML. 2008. Modeling the logistics of response to anthrax bioterrorism. Medical Decision Making, Vol. 28, pp. 332-50. 
	4. Zaric GS, Bravata DM, Holty J-EC, McDonald KM, Owens DK, Brandeau ML. 2008. Modeling the logistics of response to anthrax bioterrorism. Medical Decision Making, Vol. 28, pp. 332-50. 

	5. Brandeau ML, Hutton DW, Owens DK, Bravata DM. 2007. Planning the bioterrorism response supply chain: learn and live. American Journal of Disaster Medicine, Vol. 2, pp. 231-48. 
	5. Brandeau ML, Hutton DW, Owens DK, Bravata DM. 2007. Planning the bioterrorism response supply chain: learn and live. American Journal of Disaster Medicine, Vol. 2, pp. 231-48. 


	6. King K. and Muckstadt JA. 2010. Evaluating Consequences of Planned Capacities for Public Health Emergency Supply Chains. School of Operations Research and Information Engineering, Cornell University, Technical Report 1475. 
	6. King K. and Muckstadt JA. 2010. Evaluating Consequences of Planned Capacities for Public Health Emergency Supply Chains. School of Operations Research and Information Engineering, Cornell University, Technical Report 1475. 
	6. King K. and Muckstadt JA. 2010. Evaluating Consequences of Planned Capacities for Public Health Emergency Supply Chains. School of Operations Research and Information Engineering, Cornell University, Technical Report 1475. 


	5.0 APPENDICES 
	Appendix A 
	Workgroup Member Biographies 
	 
	John Muckstadt, Ph.D. (Workgroup Chair) Professor of Engineering, Cornell University School of Operations Research & Industrial Engineering.  
	Jack Muckstadt is the Acheson-Laibe Professor of Engineering in Cornell University’s School of Operations Research and Industrial Engineering. He is also the Director of the Operations Research Manhattan Program where he is leading a group of operations research and medical professionals addressing supply chain issues related to response logistics for mass-casualty events. Dr. Muckstadt joined the Cornell faculty in 1974. He was the school’s Director for nine years. He also established and was the first dir
	He holds an A.B. in Mathematics from the University of Rochester, a M.A. in Mathematics, a M.S. in Industrial Administration, and a Ph.D. in Industrial Engineering from the University of Michigan. Dr. Muckstadt was an active duty officer in the U.S. Air Force for 12 years, primarily working in the logistics field where he focused on spare parts planning. He is retired from the U.S. Air Force Reserves.  
	His research interests lie in the areas of manufacturing systems, supply chain and logistics systems, production control and inventory theory and practice. His current research focus is on supply chain problems in a variety of settings. First, he is interested in developing models for response logistics for mass casualty events. These models capture the dynamic behavior of multi-hospital and regional systems. Additionally, he is examining service parts problems through the development of mathematical and si
	characteristics of an optimal policy, establish the behavior of cost functions, examine the effectiveness of simple policies, and to construct algorithms for finding solutions to the various optimization problems that have been constructed.  
	 
	Aruna Apte, Ph.D. - Assistant Professor, Graduate School of Business and Public Policy, Naval Postgraduate School, Monterey, CA  
	Aruna Apte is a highly successful researcher with projects involving application of mathematical models and optimization techniques. Her research interests include development and application of mathematical models to real world operational problems, especially in the field of humanitarian logistics. She has over twenty years of experience teaching operations management, operations research, and mathematics courses at the undergraduate and graduate levels.  
	Dr. Apte received her Ph.D. from Southern Methodist University in operations research and has a M.A. in mathematics from Temple University. She is currently an assistant professor in the Graduate School of Business and Public Policy at the Naval Postgraduate School in Monterey, California where she developed and teaches a course entitled Modeling Business Analysis. She was selected as an emerging scholar in 2007 by the Production and Operations Management Society at the annual conference in Dallas. 
	Dr. Apte received her Ph.D. from Southern Methodist University in operations research and has a M.A. in mathematics from Temple University. She is currently an assistant professor in the Graduate School of Business and Public Policy at the Naval Postgraduate School in Monterey, California where she developed and teaches a course entitled Modeling Business Analysis. She was selected as an emerging scholar in 2007 by the Production and Operations Management Society at the annual conference in Dallas. 

	 
	Margaret L. Brandeau, Ph.D. - Professor of Management Science and Engineering and Professor of Medicine, Stanford University  
	Margaret Brandeau has been on the Stanford faculty since 1985. Her research focuses on health policy modeling, operations management, management science applications, and bioterrorism preparedness planning. She has been Principal Investigator or Co- Investigator on numerous grants, including three consecutive five-year grants from the National Institute on Drug Abuse (NIDA) aimed at developing and applying policy models for HIV/AIDS and drug abuse prevention and treatment. She has also edited two books: Mod
	She holds a B.S. degree in Mathematics and an M.S. degree in Operations Research from M.I.T., as well as a PhD in Engineering-Economic Systems from Stanford. She has been a recipient of the President’s Award from INFORMS (for contributions to the welfare of society); the Pierskalla Prize (for Research Excellence in Health Care Management Science) from INFORMS; the Best Paper Award from the Society for Computer Simulation; a Presidential Young Investigator Award from the National Science Foundation; the Grad
	 
	Patricia Kelly, M.S., M.B.A. - Research Fellow, LMI Government Consulting  
	Ms. Patricia Kelly is currently a research fellow with Logistics Management Institute (LMI) Government Consulting where she provides consultation to government clients in logistics and distribution. Ms. Kelly previously served as the Director of Force Projection and Distribution, HQ Department of the Army, G-4. Ms. Kelly has worked in numerous key assignments during her more than 26 years of DoD service. Prior to joining the Army staff in October 2005, she served as Chief of the Resources and Integration Di
	Ms. Kelly holds a B.A. from the University of North Carolina at Chapel Hill, an M.S. from the National War College, and an M.B.A. from the College of William and Mary. She is a graduate of the Army Logistics Executive Development Course and the Federal Executive Institute’s Leadership for a Democratic Society Course. Her awards include the Army Decoration for Exceptional Civilian Service, Air Force Decoration for Exceptional Civilian Service, Joint Civilian Service Commendation Award, Air Force Meritorious 
	Civilian Service Award, Army Superior Civilian Service Award (2), and the Army Transportation Corps Ancient Order of Saint Christopher.  
	 
	Steven A. Mier, M.P.H. - Exercise and Emergency Response Coordinator at the University of Minnesota Center for Infectious Disease Research and Policy and President of the Mier Consulting Group, Inc.  
	Steven Mier is currently the exercise and emergency response coordinator at the University of Minnesota Center for Infectious Disease Research and Policy and President of the Mier Consulting Group, Inc. which supports Homeland Security Exercise and Evaluation Program (HSEEP) exercises for public health, pandemic influenza planning, medical surge planning with healthcare systems and bioterrorism response.  
	Mr. Mier has over 17 years of experience in the field of public health, with a career spanning many different program areas including his most recent focus on emergency preparedness and response to large-scale disasters and emerging infectious diseases. His major areas of expertise include: (1) Planning for public health emergencies including mass delivery of antibiotics or vaccine; releases of biological threat agents into the environment; and decontamination and restoration of facilities following anthrax
	Mr. Mier has an M.P.H. from the University of Illinois at Chicago. From 2005 to 2008 he served as Assistant Commissioner for the Office of Public Health Preparedness and Emergency Response in Chicago. In this position he coordinated the Cities Readiness Initiative/Strategic National Stockpile assuring joint planning for various disciplines including law enforcement, emergency management, emergency medical, legal, and transportation agencies and developing and implementing operational plans for the receipt, 
	 
	Kenneth Sturrock, M.A., M.P.H.  
	Ken Sturrock previously served as a Regional Emergency Response Advisor for the Florida Department of Health from 2002-2008. In this role, he served as a state field emergency manager for health and medical operations, worked with federal, state and local partners to analyze hurricane threats, ground truth situations and restore medical and social services in Florida. Sturrock also served in Mississippi during Hurricane Katrina. He also served as the manager for the State of Florida Strategic National Stock
	Mr. Sturrock has an M.P.H. from the University of South Florida, (2000) with an emphasis on Tropical Medicine and Infectious Disease. He also holds an M.A. in Anthropology (1997) from the University of Florida. He is currently seeking a doctoral degree from the University of Florida, Department of Anthropology. He is a Certified Incident Command System instructor and hazardous materials technician. He has taught Introductory Emergency Management at the University of South Florida, and has presented at numer
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	Division of Strategic National Stockpile (DSNS) Program Review: 
	Hub-and-Spoke Model vs. Forward Deployment of Assets in a Cities Readiness Initiative (CRI) Setting 
	Coordinating Office for Terrorism Preparedness and Emergency Response (COTPER) 
	Centers for Disease Control and Prevention (CDC) 
	 
	Roybal Campus, Building 21, Room 6116 
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	   Greg Burel, Director, DSNS 
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	2:45 – 2:50 p.m.  SNS Response and Operations 
	   Todd Piester, Branch Chief, Response, DSNS 
	 
	2:50 – 3:10 p.m.  SNS Logistics – 12 Hour Push Package and Managed Inventory 
	   Shirley Mabry, Branch Chief, Logistics, DSNS 
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	   Dr. Jack Muckstadt, DSNS Workgroup Co-Chair; BSC, COTPER 
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	Division of Strategic National Stockpile (DSNS) Program Review 
	Ad Hoc Expert Panel Meeting 
	Hub-and-Spoke Model vs. Forward Deployment of Assets in a Cities Readiness Initiative (CRI) Setting 
	Coordinating Office for Terrorism Preparedness and Emergency Response (COTPER) 
	Centers for Disease Control and Prevention (CDC) 
	 
	Roybal Campus, Global Communications Center 
	Building 19, Room 254/255 
	July 28-30, 2009 
	 
	Tuesday, July 28, 2009 
	9:00 – 9:15 a.m. Welcome and Individual Introductions 
	Dr. Jack Muckstadt, DSNS Expert Panel Chair; Board of Scientific Counselors, COTPER 
	    
	9:15 – 9:20 a.m. Workgroup Charge and Logistics 
	 Dr. Sue Gorman, Associate Director for Science, DSNS, COTPER 
	    
	9:20 – 9:50 a.m. CDC Preparedness Activities 
	 CAPT Daniel Sosin, Senior Advisor for Science, COTPER 
	 
	9:50 – 10:20 a.m. SNS Technical Assistance Review (TAR): States’ Preparedness 
	 Dr. Linda Neff, Team Lead, Program Preparedness Branch, DSNS, COTPER 
	   
	10:20 – 11:00 a.m. Discussion and Questions 
	 
	11:00 a.m. – 12:30 p.m. Lunch  
	 
	12:30 – 2:30 p.m. Program Preparedness – Modeling and Time Studies 
	 Bernie Benecke, Team Lead/Lead Public Health Advisor 
	 Bernie Benecke, Team Lead/Lead Public Health Advisor 
	 Bernie Benecke, Team Lead/Lead Public Health Advisor 

	 Dr. Kas Salawu, Public Health Logistics Preparedness and Response Coordinator 
	 Dr. Kas Salawu, Public Health Logistics Preparedness and Response Coordinator 

	 Rick Pietz, Public Health Analyst, Program Preparedness Branch, DSNS, COTPER 
	 Rick Pietz, Public Health Analyst, Program Preparedness Branch, DSNS, COTPER 


	 
	2:30 – 3:00 p.m. Discussion and Questions 
	  
	3:00 – 3:15 p.m. Break  
	   
	3:15 – 4:15 p.m. Points of Dispensing (PoD) Panel 
	 Dana E. Henderson, Senior Health Program Planner-Mass Prophylaxis, SNS Communicable Disease Prevention Unit, San Francisco Department of Public Health, San Francisco, CA 
	 Dana E. Henderson, Senior Health Program Planner-Mass Prophylaxis, SNS Communicable Disease Prevention Unit, San Francisco Department of Public Health, San Francisco, CA 
	 Dana E. Henderson, Senior Health Program Planner-Mass Prophylaxis, SNS Communicable Disease Prevention Unit, San Francisco Department of Public Health, San Francisco, CA 

	 Zerlyn Ladua, Bioterrorism/Public Health Emergency Preparedness, Division of Communicable Disease Control and Prevention, Alameda County Health Department, Oakland, CA 
	 Zerlyn Ladua, Bioterrorism/Public Health Emergency Preparedness, Division of Communicable Disease Control and Prevention, Alameda County Health Department, Oakland, CA 

	 Shannon Fitzgerald, Director, Office of Public Health Preparedness 
	 Shannon Fitzgerald, Director, Office of Public Health Preparedness 


	  Pennsylvania Department of Public Health, Harrisburg, PA 
	   
	4:15 – 4:45 p.m. Discussion and Questions 
	 
	4:45 – 5:00 p.m. Discussion (Closed Session) 
	 
	5:00 p.m. Adjourn Day 1 
	Dr. Jack Muckstadt, DSNS Expert Panel Chair; Board of Scientific Counselors, COTPER 
	 
	6:00 p.m. Meet in Lobby for Optional dinner with COTPER staff 
	  
	Wednesday, July 29, 2009 
	9:00 – 9:05 a.m.  Welcome – Workgroup Convenes for Day 2 
	Dr. Jack Muckstadt, DSNS Expert Panel Chair; Board of Scientific Counselors, COTPER 
	  
	9:05 – 10:05 a.m. Stockpile in Motion Across the Nation (SIMAN) Simulation Program 
	 Mike Moore, Exercise Team Lead, Response Branch, DSNS, COTPER  
	 
	10:05 – 10:45 a.m. Discussion and Questions 
	 
	10:45 – 11:00 a.m.  Break 
	 
	11:00 a.m. – 12:00 p.m. Deliberations and Report Writing (Closed Session) 
	 
	12:00 – 1:00 p.m.  Lunch 
	     
	1:00 – 3:00 p.m.  Deliberations and Report Writing (Closed Session) 
	 
	3:00 – 3:15 p.m.  Break 
	 
	3:15 – 5:00 p.m.  Deliberations and Report Writing (Closed Session) 
	 
	5:00 p.m. Adjourn Day 2 
	Dr. Jack Muckstadt, DSNS Expert Panel Chair; Board of Scientific Counselors, COTPER 
	  
	Thursday, July 30, 2009 
	9:00 – 9:05 a.m.  Welcome – Workgroup Convenes for Day 3 
	Dr. Jack Muckstadt, DSNS Expert Panel Chair; Board of Scientific Counselors, COTPER 
	  
	9:05 a.m. – 12:00 p.m. Deliberations and Report Writing (Closed Session) 
	 
	12:00 p.m. Adjourn Day 3 
	Dr. Jack Muckstadt, DSNS Expert Panel Chair; Board of Scientific Counselors, COTPER 
	Appendix D 
	Pre-Meeting Panel Findings and Observations 
	 
	Part of the panel’s review process involved providing comments on the review questions in advance of the meeting.  This Appendix summarizes these initial responses. 
	 
	Overall, the panel found that sufficient data are not available to fully answer the four questions. Based on the available information, the panel has identified data that would be needed elsewhere in this report. More precisely, in order to answer these questions, we must consider these questions in a supply chain environment, both upstream to the suppliers and downstream all the way to the points of dispensing.  For the purposes of our discussion, the supply chain consists of external suppliers of material
	 
	Specific comments from the panel regarding the assigned questions follow. 
	 
	Review Objective 1: Assuming a community can begin forwarding material to their PODS at hour 12 after making a request, is the current hub-and-spoke model adequate for responding to a CRI event? 
	 
	The current SNS distribution system is not really a traditional two-way “hub-and- spoke” model. More properly, the current SNS system should be referred to as a “Multiple Distribution Center” model. It is the panel’s belief that the current model is adequate provided that the current goal of supplying SNS assets to three MSAs is not dramatically expanded. However, an important consideration is that the capability to supply RSS operations within 12 hours may rely on the utilization of both 12 hour Push Packa
	 
	In addition to operational capability, the current SNS model offers a number of other advantages. Specifically, the current model offers: smoother supply-side deliveries, relatively few facilities to coordinate, lower staff and security-to-product ratio, reasonable resiliency if some storage facilities are removed from service (counting both Push Package and managed inventory facilities), easier inventory, and quality control. 
	 
	These advantages are balanced by several disadvantages. Fewer facilities require longer, slower, and more expensive transport distances to some MSAs compared to a more distributed model. Fewer facilities shipping large quantities of material may require more transportation resources which must be located then travel to, and around, the facility. 
	 
	Review Objective 2:  If the community can begin using material at 3, 6, or 9 hours after making a request, and taking into account the 72 CRI cities and their populations, along with the requirement of having to respond to 3 events simultaneously, how much material should be forward deployed and in what locations in order to support this type of programmatic change, if it were deemed beneficial? 
	 
	The precise amount of material, if any, to be forward deployed cannot be determined based upon the information available to the panel. Specifically, there must be a standard measure of a jurisdiction’s ability to handle additional SNS supplies. This ability must be used along with the location of the high-risk and high-population-density MSAs as well as potential storage locations in order to create a model that could calculate an optimal quantity of “forward placed” material. We must keep in mind that not 
	equal risk of threat. Once the optimal quantity of material is derived, the quantity of material must be balanced according to cost of the facility per unit of storage. Furthermore, the cost of the additional material must fit sustainably within DSNS’s budget limits. Perhaps it may be possible to simply increase the quantity of material stored at already existing SNS facilities; however, the ability of facilities to store more material will depend upon the format of the material (e.g., pallets or Push Pack 
	 
	Review Objective 3: What are the pros and cons associated with the procurement of additional inventory; storage locations, and manpower that would be needed to manage the storage locations, perform annual inventories, and provide security; and the potential need for movement of material from multiple locations to one location where it would be needed? 
	 
	Clearly, more storage locations will be more expensive and complicated to maintain, secure, and coordinate. More locations and supplies would potentially allow faster transportation to particular MSAs and would add robustness to the existing system. 
	 
	One point of consideration involves whether additional inventory needs to be purchased at all. One option would be to simply spread existing inventory to additional locations. Another alternative to procuring additional inventory would be to expand contingency contracting with private vendors who are located closer to MSAs of particular concern. Conceptually, this would be similar to existing vendor-managed inventory agreements but would be more geographically diverse. However, many SNS products are not ite
	 
	In addition to tangible products and facilities, procedures may have to be modified to efficiently handle inventories. For example, inventory could be managed by continuous review or by periodic review. Moreover, each facility and its contents must be remotely tracked and controlled by SNS coordinators. Although DSNS has made tremendous advances towards real-time asset coordination and tracking, it remains to be seen if the infrastructure can handle the additional burden of more sites to oversee and if tran
	 
	Security arrangements are another issue to consider. It is unknown to the panel exactly what security arrangements are in place at each SNS storage facility. In fact, the cost of providing security may be the overriding cost factor for additional storage facilities (see attached spreadsheet). If, as an example, the U.S. Marshal’s service is required to secure every facility, then expanding facilities would be extremely expensive. On the other hand, if security could be contracted out or partially automated 
	 
	Another concern, once again, relates to the capability of the MSA in question to handle additional supply shipments systematically. If the nearby RSS is not capable of handling more material delivered more rapidly, then there is little point supplying it. Even if the RSS is capable of handling such material, if the dispensing channels are not up to the task then there is also little point in enhancing supply rate. 
	 
	Fundamentally, the importance of each of the factors mentioned will depend upon the extent of inventory or facility expansion. The extent of expansion can only be determined by results from modeling based upon data that either does not exist or is unknown to the panel.  
	 
	Regardless, expansion of stockpile assets or facilities beyond the current level will only make sense if particular MSAs are considered to be especially vulnerable to a massive attack. Furthermore, the attack must be defendable by the use of inexpensive medications or those with long shelf life that can be dispensed very rapidly to a large population. If each of these conditions is not met, then the current system of SNS asset 
	storage will be more efficient than any expansion scenario. Although the capability of MSAs to receive and dispense stockpile material is beyond the scope of this panel’s assignment, it must be considered. Otherwise, any expansion of stockpile inventory or storage facilities will fail to enhance the SNS program’s ultimate goals. 
	 
	Review Objective 4: Would there be other more efficient alternatives to the hub and spoke model in a CRI event? 
	 
	Although it may be possible to increase the efficiency of the current SNS system by forward placing some materials closer to potential target areas, it is impossible to recommend this categorically. For example, items located closer to an affected MSA could, theoretically, arrive faster than items that are positioned farther away. However, the increase in efficiency assumes that the local MSA is an actual target and is capable of realistically deploying those supplies as soon as they arrive. 
	 
	It may be possible to investigate sharing of facilities with other government agencies in order to forward deploy a small set of resources. An additional option might be to temporarily deploy assets to high risk locations depending on events or intelligence reports. Yet another possibility might be to arrange simpler transfer stations where supply side and local distribution trucks could “cross dock” in order to move supplies from truck to truck rather than involve a discrete staging and storage phase.  
	 
	In order to determine these factors, model and full-scale exercise data must be collected, analyzed consistently across MSAs, and summarized in order to objectively rate a given MSA’s dispensing capability. Furthermore, depending on the current medical countermeasures already in place within the MSA, existing rapid medical deployment plans could be expanded to incorporate additional resources and the storage locations for already existing medication stocks could potentially serve as a storage location for a
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	List of Acronyms 
	 
	ADS  Associate Director for Science 
	BSC  Board of Scientific Counselors 
	CDC  Centers for Disease Control and Prevention 
	CHEMPACK Forward placement of nerve agent antidotes 
	COTPER  Coordinating Office of Terrorism Preparedness and Emergency Response 
	CRI  Cities Readiness Initiative 
	DSNS  Division of Strategic National Stockpile 
	HHS  Department of Health and Human Services 
	HSEEP  Homeland Security Exercise and Evaluation Program 
	HSPD  Homeland Security Presidential Directive 
	ICS  Incident Command System 
	MI  Managed Inventory 
	MSA  Metropolitan Statistical Area 
	OPHPR  Office of Public Health Preparedness and Response 
	PHEMCE  Public Health Emergency Medical Countermeasures Enterprise 
	PHEP  Public Health Emergency Preparedness Cooperative Agreement 
	POD  Point of Dispensing 
	PREP Act  Public Readiness and Emergency Preparedness Act 
	RDS  Regional Distribution Site 
	RSS  Receive, Store, and Stage 
	SIMAN  Stockpile in Motion Across the Nation 
	SNS  Strategic National Stockpile 
	TAR  Technical Assistance Reviews 
	TARU  Technical Advisory Response Unit 
	USPS  U.S. Postal Service 
	Y2K  Year 2000 
	 





Accessibility Report


		Filename: 

		DSNS_Program_Review_Workgroup_Report_FINAL2.pdf




		Report created by: 

		Warith Niallah, OPHPR Webmaster, jhx0@cdc.gov

		Organization: 

		Centers for Disease Control and Prevention, OPHPR




 [Personal and organization information from the Preferences > Identity dialog.]


Summary


The checker found no problems in this document.


		Needs manual check: 0

		Passed manually: 2

		Failed manually: 0

		Skipped: 4

		Passed: 26

		Failed: 0




Detailed Report


		Document



		Rule Name		Status		Description

		Accessibility permission flag		Passed		Accessibility permission flag must be set

		Image-only PDF		Passed		Document is not image-only PDF

		Tagged PDF		Passed		Document is tagged PDF

		Logical Reading Order		Passed manually		Document structure provides a logical reading order

		Primary language		Passed		Text language is specified

		Title		Passed		Document title is showing in title bar

		Bookmarks		Passed		Bookmarks are present in large documents

		Color contrast		Passed manually		Document has appropriate color contrast

		Page Content



		Rule Name		Status		Description

		Tagged content		Passed		All page content is tagged

		Tagged annotations		Passed		All annotations are tagged

		Tab order		Passed		Tab order is consistent with structure order

		Character encoding		Passed		Reliable character encoding is provided

		Tagged multimedia		Passed		All multimedia objects are tagged

		Screen flicker		Passed		Page will not cause screen flicker

		Scripts		Passed		No inaccessible scripts

		Timed responses		Passed		Page does not require timed responses

		Navigation links		Passed		Navigation links are not repetitive

		Forms



		Rule Name		Status		Description

		Tagged form fields		Passed		All form fields are tagged

		Field descriptions		Passed		All form fields have description

		Alternate Text



		Rule Name		Status		Description

		Figures alternate text		Passed		Figures require alternate text

		Nested alternate text		Passed		Alternate text that will never be read

		Associated with content		Skipped		Alternate text must be associated with some content

		Hides annotation		Passed		Alternate text should not hide annotation

		Other elements alternate text		Skipped		Other elements that require alternate text

		Tables



		Rule Name		Status		Description

		Rows		Passed		TR must be a child of Table, THead, TBody, or TFoot

		TH and TD		Passed		TH and TD must be children of TR

		Headers		Passed		Tables should have headers

		Regularity		Skipped		Tables must contain the same number of columns in each row and rows in each column

		Summary		Skipped		Tables must have a summary

		Lists



		Rule Name		Status		Description

		List items		Passed		LI must be a child of L

		Lbl and LBody		Passed		Lbl and LBody must be children of LI

		Headings



		Rule Name		Status		Description

		Appropriate nesting		Passed		Appropriate nesting






Back to Top


