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PROGRAM ON CRISIS LEADERSHIPGetty/McCollesterWHY WAS BOSTON STRONG?LESSONS FROM THE BOSTON MARATHON BOMBINGHerman B. “Dutch” LeonardHarvard Kennedy School & Harvard Business SchoolChristine M. ColeHarvard Kennedy SchoolArnold M. HowittHarvard Kennedy SchoolPhilip B. HeymannHarvard Law SchoolThis work is presented in memory and in honor of those who lost their lives orsuffered grievous injuries in the Boston Marathon bombing.It is dedicated to all of those who helped.
Why was Boston Strong?
Why Was Boston Strong?Lessons from the Boston Marathon BombingHerman B. “Dutch” LeonardHarvard Kennedy School and Harvard Business SchoolChristine M. ColeHarvard Kennedy SchoolArnold M. HowittHarvard Kennedy SchoolPhilip B. HeymannHarvard Law SchoolApril 2014An earlier version of this white paper provided background for an expert dialogue on lessons learned from theevents of the Boston Marathon bombing that was held at the John F. Kennedy School of Government at HarvardUniversity, Cambridge, Massachusetts, March 13 and 14, 2014. 2014 by the President and Fellows of Harvard College.Why was Boston Strong?
Why was Boston Strong?
Executive SummaryOn April 15, 2013, at 2:49 pm, an improvised explosive device (IED) detonated near the finish line of theBoston Marathon. Three people died, and more than 260 others needed hospital care, many having lostlimbs or suffered horrific wounds. Those explosions began about 100 hours of intense drama that rivetedthe attention of the nation. The response by emergency medical, emergency management, and lawenforcement agencies and by the public at large has now become known colloquially as “Boston Strong.”This report, through analysis of selected aspects of the Marathon events, seeks lessons that can helpresponse organizations in Boston and other locales improve preparation both for emergencies thatmay occur at “fixed” events like the Marathon and for “no notice” events like those that began withthe murder of Officer Collier at MIT and concluded the next day with the apprehension of the allegedperpetrators in Watertown. The report is primarily based on a series of intensive interviews conducted inthe summer and fall of 2013 with senior leaders of major law enforcement, emergency management, andemergency medical organizations who candidly shared their experiences in and insights about theseevents.Viewed as a whole, the events following the Marathon bombing posed enormous challenges. The responsespanned geographic boundaries, levels of government (local, state, and federal), professional disciplines,and the public and private sectors, bringing together in both well-planned and spontaneous waysorganizations with widely varying operating norms, procedures, cultures, sources of authority,perspectives, and interests.The research points strongly to the fact that the emergency response following the bombing in Bostonand the events in Cambridge and Watertown at the end of the week were shaped to a substantialdegree by the multi-dimensional preparedness of the region. Response organizations have undertakendetailed and careful planning for the many fixed events like the Marathon that are staged annually in theBoston area. They have seen to the development of both institutional and personal relationships amongresponse organizations and their senior commanders, ensured the adoption of formal coordinationpractices, regularly held intra- and cross-organization drills and exercises, and generated experienceduring actual events. Importantly, the senior commanders of these organizations seem to haveinternalized the “mindset” of strategic and operational coordination.The research also suggests that the major contributing factors to much of what went well – and tosome of what went less well – were command and coordination structures, relationships, and processesthrough which responding organizations were deployed and managed. The response organizations –particularly at senior levels – demonstrated effective utilization of the spirit and core principles of theNational Incident Management System (NIMS), mandated by Congress in 2002 but still a work inprogress in many areas of the country. But the many highly positive dimensions of inter-organizationalcollaboration in the Boston response are juxtaposed with some notable difficulties in what might betermed “micro-command,” i.e., the leadership and coordination at the street level when individuals andWhy was Boston Strong?i
small teams from different organizations suddenly come together and need to operate in concert. Theintegration of NIMS into the practices and cultures of emergency response agencies is a work in progress– very promising but still incomplete, particularly at the tactical level of operations.RecommendationsStrategic Command Senior leaders should participate in a unified command at the strategic level and avoid beingpulled back into making tactical decisions and directly overseeing basic operations. Whilesome engagement with rapidly evolving tactical matters is necessary, top commanders shouldconcentrate on working with their peers in other organizations to establish an integrated, crossagency, policy perspective that looks at the big picture context and a longer time frame. Senior response officials (i.e., those directly under top commanders) should be carefullyprepared in advance through training, exercises, and actual experience to assumeresponsibility for intra-organizational tactical management during crises. To help ensure leaders’ strategic focus and opportunity for effective coordination with peers,contingency plans for fixed events like the Marathon should provide for well-equipped, securefacilities for top commanders to work together in the event of an emergency. This commandpost should be close to but separate from the location of subordinates who manage tacticaloperations. Organizations must develop sufficient depth of leadership so that they can rotate personnelregularly during extended events; otherwise, they will inevitably falter from fatigue. By Fridayevening, many of the people managing the overall event had been awake for 36 or more hoursand, more generally, had been sleep deprived since Monday’s bombing. Both they and theirdeputies had been more than fully deployed throughout the event, leaving no unused (rested)capacity in the system. Failure to provide for sufficient downtime for senior officials inevitablydegrades their judgment, ability to comprehend information, and performance of even normaltasks. Allowing for regular rotation requires creating more personnel depth in these leadershippositions. Senior leaders should not be unduly exposed to the enormous flow of raw information, lesttheir attention be diverted from strategic issues and problems. In an event with 24/7 news andsocial media saturation, there is an enormous amount of information circulating at any giventime, much of which is misleading or wrong. This stream of data needs to be filtered andorganized for top level leaders so they can concentrate on interpretation and strategic issues.Tactical/Local Command Response organizations must develop procedures and practices to better control “selfdeployment” by individual personnel to the scene of emergency action. Dangerous situationsthat threatened both responders and bystanders developed at the scene of the Thursday nightshootout and Friday apprehension of the second suspect in Watertown, in part because of anoverload of individual public safety officers operating as individuals rather than in disciplinedunits.Why was Boston Strong?ii
Public safety organizations should develop improved doctrine, better training, and practicethrough exercises to ensure effective “micro-command” in crises. While officers typically lookfor command authority when operating at a scene with groups from their own agencies, they areless likely to do so when they have deployed as individuals and arrive at an emergency site ontheir own. Except for situations when near-instantaneous action is required to preserve life,doctrine should be developed and officers should be trained to look for authority at a scene ofmass action, even if command is taken by someone from another organization.Improved discipline and training is needed to control weapons fire when public safety officersfrom many organizations are present. Control over fields of fire and authorization to fire isanother critical micro-command issue in any rapidly-evolving, high-stress, emotion-laden event.It is dramatically more complicated when a “sudden team” of people from different agencies arethrown together under circumstances where there is no pre-determined command structure.Improved protocols and control systems for parking emergency vehicles at an actual orpotential emergency site must be developed and effectively communicated/emphasized toofficers by dispatchers and on-scene commanders during an event to prevent obstruction offurther movement that may be required.In complex, multi-agency events, teams of responders in the field should be structured to takeadvantage of both the local knowledge of conditions that the “home” organization possessesand the quantity and specialized resources that outside reinforcements can bring.Public Communication Maintaining regular and open communication with the public – through traditional andsocial media – should be a high priority for senior officials, even when confidentialinvestigations are ongoing. When accurate, frequent, official communications were absent, newsand social media filled the gap, sometimes with speculation and misinformation. Development ofprotocols for crisis communication, incorporating utilization of social media, should be part ofthe planning for fixed events. This should include improving practices for dispelling widelydisseminated, inaccurate information or rumors. Systems for coordinating and communicating information to families of individuals missingor injured in a crisis need to be improved, perhaps including revision of HIPAA rules governingthe release of personal information about patients receiving care during public safetyemergencies.Preparation for Future Crises Robust development, practice, exercise, and application of incident management processesand skills (codified in the NIMS system) greatly enhance the ability of emergency respondersto operate in complex, multi-organizational, cross-jurisdictional crises. The great value ofcommon systems and the understanding that these produce among responders who have neverpreviously met or worked together should not be under-estimated. They can literally be life saversfor responders and others at a crisis scene. “Fixed” or planned events can be effective platforms for practicing incident managementskills even when no emergency occurs, and they are highly useful if emergency contingenciesWhy was Boston Strong?iii
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materialize at a fixed event as happened at and after the 2013 Boston Marathon. Skills honed atsuch events can also prepare responders and response organizations to perform more effectivelyeven in “no notice” emergencies that may occur at other times.Because coordinating multiple agencies and disciplines will be particularly difficult in “nonotice” events, senior commanders should Themselves form a unified command structure to make decisions and implement them, Identify a separate staging area to which deploying individuals and organizations shouldreport and await before undertaking field operations. Establish protocols for the formation of “sudden” teams composed of individuals fromdifferent organizations that may not have previously worked together.Community resilience should be systematically developed and celebrated. In the face of thebombing, Boston showed strength, resilience, even defiance – and these were key drivers of theoverall outcomes that is, of “Boston Strong.” These qualities are latent in many communities inthe United States and elsewhere. Celebrating examples of community resilience – both localexamples and from farther afield – may help to cultivate a culture of confidence and self- reliance.Why was Boston Strong?iv
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PrefaceWhat this report is – and is notIn the following pages, we seek to understand the dynamics of the emergency response and lawenforcement actions triggered by the bombings at the 2013 Boston Marathon. Specifically, we analyzehow both prior preparation and action-in-the-moment contributed to the effectiveness of response, andwe explore aspects of the response that were not as effective. We are not trying to tell the full story of theBoston Marathon bombings. Instead, through analysis of selected aspects of these events, we are seekinglessons that can help response organizations in Boston and other locales improve their preparation bothfor “fixed” events like the Marathon and for “no notice” events like those that began with the murder ofOfficer Sean Collier at MIT and concluded the next day with the apprehension of the alleged perpetrators.In doing so, we distinguish between elements of the events that are idiosyncratic (either to the eventsthemselves or to unique features of the Boston setting) and those that are more general.Our research suggests that major contributing factors to much of what went well – and to some of whatwent less well – were the command and coordination structures, relationships, and circumstances throughwhich responding organizations were deployed and managed. This report therefore focuses extensively onthe interactions between senior officials and their subordinates, on the one hand, and their peers in otherorganizations, on the other—and on how these interactions resulted in effective or less effective action asthe events of the marathon bombing unfolded.It is not our purpose to provide a complete narrative or chronology of the events or even to discuss allsignificant elements of this history. In order to examine the command and coordination processes that lieat the center of our inquiry, however, we need to describe the event sequence and context in which thoseacts took place. For some purposes, other factors that we omit here may be very important; in our view,however, they are less relevant to the examination of command and coordination that is our main focus.We definitely do not intend our work as an investigation or after-action report. In describing these events,we generally do not name the individuals or specific agencies involved (except where their identity isobvious from context or already widely known). We are not trying to determine responsibility or assigncredit (or blame) for things that went well (or not so well). There are several official investigations andafter-action reports underway, and there are likely to be important things to learn from them. Forexample, theirs is the domain of determining the detailed circumstances of the event in which OfficerRichard Donohue was severely injured. Our interest, by contrast, is limited to more general issues ofstrategic and tactical command during the rapidly unfolding events in the early morning hours of April 19when Officer Donohue was shot. Overall, we are most interested in the organizational structures,doctrine, and practices governing the response. We thus frame and describe these events as examples ofgeneral operational processes, not as instances of individual performance.Why was Boston Strong?ix
Why issues related to command and coordination are a special focus of our research and findingsOur purpose in this report is to examine the conditions that contributed to making Boston Strong – aswell as those that made the response less effective than it might have been. One key factor is command –the processes, procedures, and structures that facilitated decision-making and execution within thevarious agencies and organizations involved in the response. A second key factor is coordination amongthe wide array of agencies, organizations, and groups that mobilized in one or more aspects of response.Many of these entities worked together in teams, some small and some large. Viewed as a whole, theresponse spanned geographic boundaries, levels of government, professional disciplines, and sectors,bringing together in both well-planned and spontaneous ways organizations with widely varyingoperating norms, procedures, cultures, sources of authority, perspectives, and interests. The fact that theycould work together as effectively as they did is a credit to those involved, but it is also an object lesson tothose who will face the next unpredictable, swiftly-evolving disaster or attack. What was it – in priorpreparation and in the moment – that enabled these very different groups and organizations to worktogether as effectively as they did? What are the obstacles that still need to be addressed to promote evenbetter performance in the next events? In particular, what aspects of the way command and coordinationof these organizations were established and practiced contributed to the substantial success – and to theless successful moments – in the Boston Marathon events?This focus resonates with practices and trends in the broader world of emergency management in theUnited States. The Boston Marathon bombing occurred in the midst of a revolution in the way thatcommand and coordination are organized among multiple agencies responding to a given event. In 2002,Congress mandated a “National Incident Management System” (NIMS) to be promulgated by the FederalEmergency Management Administration (FEMA). A key purpose of NIMS is to create a consistentsystem for managing emergency operations across agencies and jurisdictions, so that two or moreorganizations that encounter one another during an emergency event will be operating in the same way,facilitating coordination even if they had not previously worked together. Even a decade after thismandate, however, the integration of NIMS into the practices and cultures of emergency managementagencies is a work in progress – very promising but still incomplete. Although this report does notsystematically assess the application of NIMS in the Marathon situation, the issues of command andcoordination to which we give our attention suggest that work remains in order to fully exploit thebenefits that NIMS promises.Genesis and basis of this researchThis research is based principally on detailed personal interviews conducted by our research team with awide array of command-level participants from the large number of organizations involved in theseevents, supplemented by intensive review of public source documents. In addition, we convened a privateconference attended by many of our interviewees to review and make corrections to our early draftdescriptions and conclusions. This was followed by a day-long “expert dialogue” among nearly 100subject matter experts, including participants in these events as well as academics and experts in eventsecurity and incident management processes from around the US and other countries. The dialogueWhy was Boston Strong?x
focused on the development of lessons from and recommendations based on these experiences. (Theappendix provides a more detailed description of our research process.)In what follows, we seek to present an integrated picture of selected events during the aftermath of themarathon bombings. We do not generally identify individual sources for most of our descriptions, butmost of the events we discuss were described to us by two or more (and often by many more) observers.Why was Boston Strong?xi
Why was Boston Strong?xii
Why Was Boston Strong?Lessons from the Boston Marathon Bombing1Herman B. “Dutch” LeonardHarvard Kennedy School and Harvard Business SchoolChristine M. ColeHarvard Kennedy SchoolArnold M. HowittHarvard Kennedy SchoolPhilip B. Heymann2Harvard Law SchoolApril 2014Introduction“We were not heroes, but we were in the company of heroes.”On April 15, 2013, a few thousand spectators were tightly-packed along Boylston Street near the finishline of the 117th Boston Marathon in one of the city’s busiest shopping areas. They were cheering on nonelite runners who, nearly four hours after the starter’s pistol shot, had conquered the challenging 26.2 milecourse. At 2:49 pm, an improvised explosive device (IED) detonated without warning among theonlookers, followed 12 seconds later by another IED nearby. Both sprayed nails, ball bearings and metal1An earlier version of this white paper provided background for an expert dialogue held at the John F. KennedySchool of Government at Harvard University in Cambridge, Massachusetts on March 13 and 14, 2014 on lessonslearned from the events of the Boston marathon bombing. The authors gratefully acknowledge support for thispaper and the associated conference from the International Centre for Sport Security; from the Harvard UniversityProvost’s Office; from the Kennedy School’s Taubman Center for State and Local Government, Rappaport Institutefor Greater Boston, Roy and Lila Ash Center for Democratic Governance and Innovation, Program in CriminalJustice Policy and Management, and Program on Crisis Leadership; from Harvard Law School; and from HarvardBusiness School.2Professor Heymann worked principally on a separate part of our research dealing with the events prior to themarathon; that work is detailed in a companion paper. 2014 by the President and Fellows of Harvard CollegeWhy was Boston Strong?1
shards through the nearby crowds. Three people died, and more than 260 others needed hospital care,many having lost limbs or suffering horrific wounds.Those explosions began about 100 hours of intense drama that riveted the attention of the nation and leftthe local public shaken and yet proud. But it took decades to create the conditions for the response to theterrorist bombing of the Boston Marathon. That response has now become known colloquially as “BostonStrong.”3 As many have observed, important elements of much of what went well during the responsewas the product of purposeful work, not accidental action. It reflected effort literally over decades tocreate the capabilities and the coordination that were so visibly on display in the horrific immediateaftermath of the bombing and over the ensuing few days.In the end, Boston was strong in the face of a horrific terrorist bombing of an iconic city event for a hostof interrelated reasons. A few must simply be attributed, on an otherwise horrible day, to infusions ofgood luck that favored the response and reduced the consequences of the attack. Others were the result ofcareful planning and fully intentional action, but are nonetheless unique to the Boston setting and wouldbe hard to replicate elsewhere. But many – indeed, we believe, most of the contributing factors to the(largely successful) response – were intentional and are replicable elsewhere. These provide theshareable lessons that are the central purpose of this report. We seek to understand both what workedbest, why it worked, and what worked less effectively – all with the aim of assessing what can be donegoing forward in Boston and elsewhere to prepare even better for future events.The events in Boston began as a rapidly-evolving, adversarial attack by terrorists. Undoubtedly, some ofwhat can be learned from these events will thus be specific to such events. But we believe that many of thelessons about mastering highly uncertain and fluid events will apply to many other event scenarios just aswell – natural disasters and industrial accidents, for example, in addition to terror-related events. In whatfollows, therefore, we make an effort to present the discussion in a way that facilitates wider applications.Organization of this reportFollowing this introduction, in Section One we describe general features of events like the marathonbombing and explain why we see command structure and coordination methods as so important to thesuccess or failure of response in swiftly evolving circumstances. In Section Two we provide an overviewof the major events that took place in the four intense days after the bombs went off in Boston, focusingon the parts of the story that are key to understanding the nature and dynamics of command andcoordination. Section Three describes what we see as the main strengths and weaknesses visible in theresponse. In a final section, we identify key areas where we believe further evolution of incidentmanagement doctrine, procedure, and practice is needed to prepare even better for whatever our nextsignificant challenge may be.3A more accurate (but less catchy) phrasing might be “Greater Metropolitan Boston Strong” or “New EnglandStrong” or an even more general characterization, since assistance came from throughout the region and wellbeyond – but we here join with others in treating “Boston” as an inclusive term.Why was Boston Strong?2
Section OneGeneral features of rapidly-evolving events andthe reasons behind our special focus on issues of command structure and coordinationThe “task environment” in rapidly-evolving eventsIt is useful to begin by taking a step back from the specific circumstances of the marathon bombing tounderstand more generally the nature of similar events from the perspective of those trying to lead andmanage them. Crisis events can be characterized as: High-consequence -- Lives, property, community, and economy are at grave risk. Complex -- Many things are happening that may or may not be connected. Novel -- This situation, or this combination of situations, has not been routinely experienced andtherefore no pre-prepared “script” of executable actions can address it. Instead, plans for copingwill have to be developed, in real time, as the event evolves. Volatile/rapidly evolving -- Additional novel elements continue to be generated as the eventevolves. Chaotic -- The environment is “noisy” due both to the circumstances themselves and to thereactions of survivors, bystanders, citizens, responders, and leaders.From the perspective of the observer or leader, events of this kind create a task environment that is highlyuncertain, ambiguous, confusing, and unstructured. In turn, this implies intrinsically that leaders aretrying to lead in an event where they confront: In an adversarial situation or criminal investigation, a profusion of leads, clues, valuable insightsand, simultaneously, a great number of distractions, red herrings, and false leads. Valuable leadsare confounding and difficult to distinguish from distractions. Poor understanding – The plethora of information and misinformation is disorganized anddifficult to verify, assess, analyze, and grasp as a whole. This condition is commonly described as“low situational 
Harvard Kennedy School Arnold M. Howitt Harvard Kennedy School Philip B. Heymann Harvard Law School April 2014 An earlier version of this white paper provided background for an expert dialogue on lessons learned from the events of the Boston Marathon bombing that was held at the John F. Kennedy School of Government at Harvard
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Dear Members of the Harvard Community, 


Life science graduate education at Harvard is comprised of 14 Ph.D. programs of study across four Harvard faculties—Harvard Faculty of Arts and Sciences, Harvard T. H. Chan School of Public Health, Harvard Medical School, and Harvard School of Dental Medicine. These 14 programs make up the Harvard Integrated Life Sciences (HILS).
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Crisis Management: Moving From Chaos To Control 


Crisis Lessons Learned In Crisis Management practice, few absolutes except: An effective Crisis Management program, that has adequate funding and management support, will only be put in place when facing an impending crisis that will produce significant losses. Every Crisis Is Different; If you've seen one crisis, you've seen one crisis.
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ACCESS TO GENESEE COUNTY CRISIS SERVICES IndividualCommunity Agency ... 


ACCESS TO GENESEE COUNTY CRISIS SERVICES 08-2012 Additional Crisis Support Needed Emergency Department Refer to Hospital Emergency Dept. for emergent crisis needs that are unable to be met in community. Crisis Call Center GCCMH 24/7 Crisis Line (810) 257-3740 Crisis Needs Met With Crisis Call Center Phone Support CIRT
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Sciences at Harvard University Richard A. and Susan F. Smith Campus Center 1350 Massachusetts Avenue, Suite 350 Cambridge, MA 02138 617-495-5315 gsas.harvard.edu Office of Diversity and Minority Affairs minrec@fas.harvard.edu gsas.harvard.edu/diversity Office of Admissions and Financial Aid admiss@fas.harvard.edu gsas.harvard.edu/apply
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Mobile Crisis Response Crisis Safety Plan 


Mobile Crisis Response – Crisis Safety Plan 3 Version 1-October 2019 Crisis Identification Crisis: Crisis is a series of actions or behaviors that, when taken in environmental and situational context, result in an 
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PLAYBOOK: CRISIS READINESS AND RESPONSE 


PRE-CRISIS PLANNING CRISIS RESPONSEPOSTCRISIS RECOER AN REIE When a crisis strikes, many organizations feel overwhelmed. That is why pre-crisis planning—in a time of clear-headed calm—is essential. Thorough planning and preparation can help ensure every front-line employee and organization leader is ready to manage a crisis. PART I: PRE-CRISIS
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DCPS School Crisis Response Handbook SY 18-19 


DCPS School Crisis Response Plan Template 12 Roles and Responsibilities During a Crisis 14 Individual Student Crisis Protocol 17 Individual Student Crisis Plan Templates (Two Options) 20 . Each school has a crisis response plan and designated Lead for the school crisis team (SCT). 3. Central office conducts training and provides tools to .
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A-Level Business Studies Question and Answers 2020/2021 


A-Level Business Studies Question and Answers 2020/2021 All copyright and publishing rights are owned by S-cool. First created in 2000 and updated in 2013, 2015 & 2020. 2 Contents People in the Workplace (Questions) . 3 People in the Workplace (Answers) . 4 Budgeting, Costing and Investment (Questions). 6 Budgeting, Costing and Investment (Answers) . 7 Business Objectives and .
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*X274/13/02* - SQA

paper (if used) should be placed inside the front cover of the answer book. Rough work should be scored through. All questions should be attempted. Candidates should note that Question 10 contains a choice. Question 1 is on Pages 10, 11 and 12. Question 2 is on Page 13. Pages 12 and 13 are fold-out pages. NATIONAL QUALIFICATIONS 2014 FRIDAY, 16 MAY 1.00 PM – 3.30 PM [X274/13/02] Page two .
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Initial Counseling Student Athlete - The Citadel

Initial Counseling . If you are accidentally placed on guard, weekend duty, or special duties that contradict your team orders, it is incumbent upon you to let your chain of command know IMMEDIATELY so that they can find a replacement in time. If you do not inform them within 48 hours of the duty, it is your responsibility to find a replacement. ***A change from past years: Leadership .
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Singleton Laboratories T41 9410 13 990

in Method B per ASTM D 4255. In-plane shear strength testing was used to determine the shear modulus. The 18-in. by 18-in. non-standard butt-joint Thermo-lag 330 specimens were shear tested in a single shearing frame with one frame edge set within 2-in. of the butt-joint and the other frame edge set approximately 1/2-in. outside the end of the mesh overlap. The 6-in. by 6-in. punching shear .
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THE GROWTH OF DIGITAL BANKING REPORT - CACI

Mobile banking’s growth is fuelled by increasing adoption and migration by older demographics, in particular wealthier older families and the pre-retired. And given the overlap of this demographic with the “traditional saver”, our attention has turned to the growth in digital savings. The growth in mobile and app banking to manage savings accounts has mimicked that of current accounts .
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4XDOLÛFDWLRQV - SQA

X707/77/02 Biology Section 1 — Questions TUESDAY, 30 APRIL 1:00 PM – 3:30 PM A/SA. page 02 SECTION 1 — 25 marks Attempt ALL questions 1. Primary cell lines have A a limited number of cell divisions and are sourced from tumours B a limited number of cell divisions and are sourced directly from normal animal tissue C an indefinite number of cell divisions and are sourced from tumours D an .
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How biology became social, and what it means for social theory

How biology became social, and what it means for social theory Maurizio Meloni Abstract In this paper I ﬁrst offer a systematic outline of a series of conceptual novelties in the life-sciences that have favoured,over the last three decades,the emergence of a more social view of biology.I focus in particular on three areas of investigation:(1) technical changes in evolutionary literature that .




2y ago




43 Views






















ADAPTIVE TOPOGRAPHIES Dr. Bob Gardner

Dr. Bob Gardner Department of Mathematical and Statistical Sciences (DoMaSS) East Tennessee State University presented in Independent Study -Mathematical Biology Summer 2003 These notes are based on Chapter 4 of Principles of Population Genetics, 2nd edition, by D. Hartl and A. Clark, Sinauer Associates, 1989. 1. Adaptive Topographies Note. Sewall Wright (1889-1988) introduced a graphical way .
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School Chemistry Laboratory Safety Guide

to help science teachers identify hazardous substances that may be used in school laboratories and provide an inventory of these substances. Because school science curricula have changed since then, the safety guide has been : updated and revised to reflect those changes. This guide on safety in the chemistry labo-ratory was also written to provide high school chemistry teachers with an easy .
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CIPS Level – Diploma in Procurement and Supply Module 4 .

CIPS Level – Diploma in Procurement and Supply . Module 4 – Ethical and Responsible Sourcing . SAMPLE EXAM QUESTIONS . OBJECTIVE RESPONSE QUESTIONS AND ANSWERS . The correct answer will be identified as [key] 2 L4M4 Exam Exemplar Questions Dec 2018 . Q1. Which of the following is the most effective measure for a procurement manager to identify potential risks in relation to a supplier's .
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Programme Specification Programme Title: HNC Civil .

The requirement for Civil Engineering activities to promote sustainable development and the impact on life and the environment. 6. ICT, fieldwork and laboratory practice. 7. Contexts in which Civil Engineering knowledge can be applied (e.g. operations & management, application & development of technology etc). 8. The principles of managing engineering processes. C. Cognitive, intellectual or .
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Mergers: Guidance on the CMA’s jurisdiction and procedure

The inter-relationship between these roles is summarised in the following paragraphs. T CMA The ERRA13 established the CMA as the UK’s economy-wide competition authority responsible for ensuring that competition and markets work well for consumers. The CMA’s primary duty is to seek to promote competition, both
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A Suggested Approach for Teaching about Communism in The .

ways to fight Communism, the evil-s of Communism, and the false doctrines of Communism, it could become quite dangerous. Richard I. Miller, Associate Director of the National Education Association Project on Instruction, in re-porting on Communism to the Council of Chief State School Officers at Miami Beach said:
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COMPANY LAW - ICSI

Company Law is the collection of various legal aspects that govern the formation, running and winding up of a Company. The Companies Act 2013 is about improving corporate governance which revolves around the Board of Directors, Senior Management of the Company, their roles, responsibility and accountability, Rights .
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SECOND GRADE CURRICULUM MAP - Red Clay Consolidated School .

Second Grade Curriculum Map Mathematics Updated Summer 2017 To: Second Grade Teachers From: Jodi Albers Date: July 19, 2017 Re: Second Grade Math Expressions Curriculum Map Dear Teachers, This is a draft of the Math Expressions curriculum map that correlates the Common Core State Standards in
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AOPC/OOPC Mean Sea Level Pressure Working Group

David Parker will investigate the Gordon Manley pressure records. Since the meeting David has been able to find evidence that Gordon Manley did indeed collate pressure observations and there appears to be coverage for London from 1770. We have the potential to take the London and Paris records back to the 17th Century, possibly earlier.
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