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Introduction 
 
Hazard mitigation is a priority of the University of Massachusetts (UMass) Amherst because of the 
exposure to many kinds of hazards and natural disaster events, highlighted in 2011, when the region of 
western Massachusetts was affected by a tornado, hurricane/tropical storm, earthquake, and freak 
October snow storm.  
 
The purpose of this Natural Hazard Mitigation Plan is to assist the University of Massachusetts Amherst 
campus in reducing its risk from natural hazards. This plan was developed identifying resources, 
information, and strategies for risk reduction at the campus and other key facilities off campus. The plan 
will help guide and coordinate mitigation activities for the UMass Amherst campus. 
 
Although it is impossible to predict exactly when disasters might occur, or to the extent they might 
affect the UMass Amherst campus, the University can minimize losses and other long-term impacts from 
natural hazards. This is being done through deliberate planning and collaboration within the University 
community, in cooperation with the towns of Amherst and Hadley, as well as with the Pioneer Valley 
Planning Commission (PVPC), for regional all hazard planning, and with MEMA and DCR. 
 
The Campus Leadership Council (CLC), chaired by the Chancellor at the UMass Amherst campus oversaw 
development of this Natural Hazard Mitigation Plan for the Amherst campus of the University.  This 
project is being funded by a grant allocated by the Massachusetts Emergency Management Agency 
(MEMA) and the Massachusetts Department of Conservation and Recreation (DCR) and funded by the 
Federal Emergency Management Agency (FEMA). 
 
The Robert T. Stafford Disaster Relief and Emergency Assistance Act, PL 100-707, signed into law 
November 23, 1988, amended the Disaster Relief Act of 1974, PL 93-288. This Act constitutes the 
statutory authority for most Federal disaster response activities especially as they pertain to the Federal 
Emergency Management Agency (FEMA) and FEMA programs. FEMA's Hazard Mitigation Assistance 
(HMA) grant programs provide funding for eligible mitigation activities that reduce disaster losses and 
protect life and property from future disaster damages. One of these programs is the Pre-Disaster 
Mitigation (PDM) program. The PDM program provides funds to states, territories, Indian tribal 
governments, communities, and universities for hazard mitigation planning and the implementation of 
mitigation projects prior to a disaster event. Funding these plans and projects reduces overall risks to 
the population and structures, while also reducing reliance on funding from actual disaster declarations. 
PDM grants are awarded on a competitive basis and without reference to state allocations, quotas, or 
other formula-based allocation of funds.   

 

Oversight: Campus Enterprise Risk Management (CERM) 
 
This natural hazard mitigation planning process recently completed by the UMass Amherst campus fits 
into the UMass system’s overall planning initiative. The natural hazard planning effort at the Amherst 
campus is an element of the campus risk and emergency management and business continuity 
structure.   
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The Vice Chancellor’s office oversees the Policy Committee, which has divided risk management and 
hazard mitigation into one area with emergency management and business continuity in another. The 
Campus Enterprise Risk Management (CERM) committee oversaw the natural hazard mitigation 
planning effort. Starting in the Spring of 2011, members of the CERM identified over 300 risks to which 
the campus is vulnerable. Members ranked each risk as either: 3 (high), 2 (medium), 1 (low), or 0 (none) 
and then assessed each based on: probability, financial impact, and risk to the University on: reputation; 
threat to life; health and safety; security, and operational disruption. Possible events were sorted as 
either: a) Operations, or b) Management.  And within those two event categories, potential risks were 
classified as:  Natural, Technological, or Human.  This internal risk assessment produced 20 top ranked 
risks, and of the top 20, natural hazards ranked 5th (Tornados), 6th (Earthquakes), and 11th (Hurricanes). 
In addition, “storm water drainage” was ranked 12th. CERM created a Hazard Mitigation Planning 
Committee (HMPC) to address the natural hazard risks identified, and the HMPC worked with 
Consultants to prepare this Hazard Mitigation Plan for the UMass Amherst campus. The CERM has 
moved from identification and assessment of risks to monitoring and oversight of the different work 
group/committees efforts.  
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UMass Amherst Hazard Mitigation Planning Goals 
 

• Save lives and minimize injuries. 
• Conserve economic and other resources. 
• Minimize disruption to campus function. 
• Minimize damage to campus facilities and grounds. 
• Protect research investment. 
• Maintain reputation. 
• Educate campus community on hazard vulnerability and hazard mitigation. 
• Coordinate with surrounding communities. 

 

UMass Amherst Hazard Mitigation Planning Objectives 
 

• Understand hazard mitigation and assure campus has an approved plan for coordinated action. 
• Determine what is needed to mitigate long-term consequences of natural hazards. 
• Access funding and other resources necessary to implement prioritized mitigation strategies. 
• Apply lessons learned from past disasters. 
• Assure no new building in high hazard areas. 
• Include hazard mitigation into all campus planning and development efforts.  
• Build resilience into communication channels. 
• Maintain CERM and maintain and update approved campus hazard mitigation plan. 

 

Hazard Mitigation Planning in the University of Massachusetts System 
 
The University of Massachusetts Amherst Natural Hazard Mitigation Plan is a component of the UMass 
system’s strategic planning work. With several statewide gubernatorial and Presidential disaster 
declarations in recent years, the University of Massachusetts (UMass) campus system recognized the 
impact of disasters on the campus community and concluded that proactive efforts needed to be taken 
to reduce the impact of natural hazards. The UMass system has articulated a vision to “create a disaster 
resilient University”, and UMass Amherst, the University’s flagship campus, is leading the way with this 
Natural Hazard Mitigation plan. 
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Multi-Jurisdictional Considerations 
 
UMass Amherst CERM decided to contract with the Pioneer Valley Planning Commission (PVPC), the 
regional planning agency for the 43 cities in Hampshire and Hampden counties of western 
Massachusetts, including the towns in which the UMass Amherst campus is located, Hadley and 
Amherst. The CERM decided to engage PVPC recognizing that PVPC had facilitated development of 32 
local hazard mitigation plans, including for Amherst and Hadley, and to assure attention to multi-
jurisdictional considerations.  As part of this Natural Hazard mitigation planning effort, the HMPC 
reviewed the hazard mitigation plans for the towns of Amherst and Hadley in the early stages of 
planning work. The top hazards identified by both Amherst and Hadley related to flooding and snow and 
ice storms.  The top hazards identified by the CERM are: Tornados, Earthquakes, Hurricanes, Infectious 
Disease Outbreak (not addressed in this plan), Snow Storms, Severe Winds, Blizzards, Flooding, 
Ice/Freezing Rain, Severe Rain, and Mud Slides. In addition, the Emergency Management Directors 
(EMDs) from both communities were invited to all the meetings of the HMPC and also to the two public 
engagement activities. Copies of the drafts of the Risk assessment as well as the draft Hazard Mitigation 
plan were provided to both communities for review and comment.  
 
The CERM also engaged the services of Jamie Caplan Consulting LLC (JCC), to assist with the preparation 
of the Risk Assessment portion of this plan. JCC has worked extensively with FEMA on hazard mitigation 
and its offices happen to be located in the neighboring community of Northampton, Massachusetts. JCC 
worked very closely with the sub-committee of the HMPC on a monthly basis and the GIS working 
committee on a weekly basis to prepare the risk assessment. GIS planners from the towns of Amherst 
and Hadley, as well as GIS planners from PVPC, were invited to these working sessions and were offered 
training in Hazus-MH as part of this planning effort. It is the intention of the UMass Amherst HMPC and 
the CERM to maintain ongoing relationships with the towns of Hadley and Amherst and other 
communities in the region, and with the PVPC and JCC, to collaborate on Hazard Mitigation and to serve 
as a resource for use of Hazus-MH and other advanced technologies to identify risks and mitigate 
potential natural hazards in the region. 
 
UMass Amherst is located in Hampshire County, Massachusetts. Hampshire County is a rural, suburban 
region, home to 20 municipalities and just 158,000 people. Only two of the communities in Hampshire 
County are designated as cities: Easthampton and Northampton, the former county seat (when 
Massachusetts had county government, prior to 1999). The town of Amherst has the largest population 
in Hampshire County, at 37,819. The UMass population of 27,569 students and 5,419 employees makes 
it the largest public university in New England and, when everyone is on campus, the second largest 
“community” in the county.  
 
UMass Amherst is the largest educational institution in the Five College grouping which includes 
Amherst College, Smith College (in Northampton), Mount Holyoke College (in South Hadley) and 
Hampshire College (in Amherst). The UMass Amherst  Director of Emergency Management serves on a 
risk management committee of the Emergency Management Directors (EMDs) of the Five Colleges and 
PVPC presented the UMass Amherst Natural Hazard Mitigation Planning process and results to the Five 
College EMDs in February, 2013. 
 
UMass Amherst staff working on this plan, as well as staff from the PVPC, alerted the Hampshire county 
Regional Emergency Planning Committee (REPC) as well as the Western Region Homeland Security 

http://en.wikipedia.org/wiki/New_England
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Advisory Council (WRHSAC) to the fact that this plan was being developed and PVPC staff presented the 
plan to the Hampshire REPC at their April 2013 quarterly meeting. 
 
Over the course of the UMass Natural Hazard Mitigation planning work, no issues surfaced that would 
suggest that a planned or possible mitigation action on the UMass Amherst campus would have a 
negative effect on the surrounding communities. 
 
 

Adoption, Implementation, Monitoring and Evaluation 
 
The UMass Amherst Natural Hazard Mitigation planning effort has been overseen by the CERM, staffed 
by the Director of Emergency Management and developed by Consultants JCC and PVPC with oversight 
and input provided by the inter-disciplinary HMPC, the membership list is located in the Appendix.  The 
Director of Emergency Management submitted the proposed final DRAFT plan to MEMA for review on 
March 1, 2013. The PVPC, in collaboration with the HMPC, modified the draft plan as recommended by 
MEMA. The EMBCM presented the revised and proposed final plan to the CERM. The CERM’s comments 
were integrated into the plan by the PVPC and the EMBCM submitted the revised plan to MEMA. MEMA 
forwarded the plan to FEMA. FEMA commented, and once all the revisions suggested by FEMA were 
integrated into the plan, FEMA granted conditional approval. The CERM recommended adoption of the 
conditionally approved plan to the Vice Chancellor’s office and the Vice Chancellor’s office adopted the 
plan.  
 
The HMPC has prioritized the recommended mitigation strategies in this plan. The CERM will oversee 
implementation of the recommendations in this plan, with the lead staff role being that of the Director 
of Emergency Management with assistance provided by the members of the GIS working committee. 
The GIS working committee will continue to meet as needed and the HMPC is committed to continuing 
to meet, at least annually, to assure coordinated, inter-disciplinary implementation, evaluation and 
oversight of this plans’ recommendations. At its annual meetings, the HMPC will assist the Director of 
Emergency Management with preparation of an annual hazard mitigation monitoring and evaluation 
report for the UMass Amherst campus. Post any large disaster, the HMPC will also meet to review 
relevance of the plan and whether additional mitigation strategies are required. 

Planning Process 
 
The University of Massachusetts Amherst campus is grateful to the Federal Emergency Management 
Agency (FEMA) and to the Massachusetts Emergency Management Agency (MEMA) and the 
Massachusetts Department of Conservation and Recreation (DCR) for funding this Natural Hazard 
planning effort. With technical assistance provided by Jamie Caplan Consulting LLC and the Pioneer 
Valley Planning Commission, the regional planning agency, and with oversight by the Campus Enterprise 
Risk Management (CERM) committee, the inter-disciplinary Hazard Mitigation Planning Committee 
(HMPC) worked for two years to develop this Natural Hazard Mitigation plan for the University of 
Massachusetts Amherst campus. A sub-set of campus staff, including Jeffrey Hescock (EHS, Director of 
Emergency Management) , Niels Lacour (Campus Planning), Jonathan Contract (Space Management), 
Alexander Stepanov (Administration and Finance Systems), and Richard Nathhorst (Facilities Planning), 
formed the GIS working committee and with the consultants, did the bulk of work to develop this plan. 
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The GIS working committee met weekly and the HMPC meet monthly over the two year plan 
development process. 
 
Spring 2011: CERM conducted a Hazard Vulnerability Analysis to identify the types of hazards likely to 
impact the UMass Amherst campus. They scored and ranked the top 20 hazards and assigned detail 
work to four lead committees/work groups. Natural Hazards became the responsibility of the Director of 
Emergency Management with the assistance of the HMPC. UMass Amherst decided to engage the 
services of two consultants to assist with plan development. Jamie Caplan Consulting LLC is a locally 
based firm with a long history of working with and for FEMA on natural hazard planning, development 
and training. The Pioneer Valley Planning Commission (PVPC) is the regional planning agency serving the 
43 cities and towns in Hampshire and Hampden Counties of western Massachusetts, including Amherst 
and Hadley, the two towns in which UMass Amherst is located. PVPC has facilitated development of 32 
local hazard mitigation plans in the region, and is working to facilitate four more new plans and to 
update plans as they expire. 
 
September to October 2011:  The GIS Planning Team developed a list of all University owned / leased 
property involved in the mitigation project and met weekly.  HMPC identified internal and external 
stakeholders to be involved in the planning process and met monthly. UMass Amherst engaged 
consultants PVPC and JCC. 
 
November 2011 to September 2012: JCC worked with HMPC, the GIS planning committee, and the PVPC 
to coordinate a Hazard Identification and Risk Assessment (HIRA) to identify natural hazards that may 
impact the University’s owned/leased properties or operations.  The assessment included all hazard 
vulnerabilities external and internal to University property.  
 
October 2012 to March 2013: PVPC worked with the HMPC (includes the Director of Emergency 
Management and GIS Planning Team) and JCC to develop Plan goals and objectives. PVPC worked with 
the HMPC and JCC facilitating the process to document existing campus mitigation measures. PVPC 
worked with the HMPC and JCC to develop recommended mitigation strategies, including: timelines, 
costs, suggested roles and responsibilities within campus departments, and a method and schedule for 
evaluating the plan. 
 
Mitigation strategies provide a blueprint for reducing potential losses identified in the HIRA, based on 
existing authorities, policies, programs and resources, and their ability to expand on and improve these 
existing tools. They include an action plan describing how the actions were identified and prioritized 
(based on a cost-benefit review), implemented, and administered by the University, and they are based 
on Hazus-MH analysis conducted during the risk assessment.  
 
PVPC used information obtained throughout the planning process from all stakeholders (i.e., JCC, HMPC, 
GIS Team, faculty & staff, students, and the public) to draft the plan. PVPC with HMPC and JCC organized 
two opportunities for the public (i.e., students, faculty, staff, administration, and neighboring 
communities, agencies, businesses, nonprofits, etc.) to comment on the plan. The Director of 
Emergency Management submitted the draft plan to MEMA/DCR for review and comments and to 
CERM. 
 
April 2013 to August 2013: PVPC, with HMPC, and JCC, revised the plan as necessary.  PVPC worked with 
the HMPC to incorporate plan adoption, awareness and outreach for stakeholders into the plan. PVPC 
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facilitated presentation of the plan to the Chancellor, Policy Committee, Board of Trustees, and any 
other public agency or stakeholder group determined by the HMPC to be necessary for endorsement 
and/or formal adoption of the plan. The Director of Emergency Management submitted the Final Hazard 
Mitigation Plan to FEMA, through MEMA/DCR. 
 

Documentation of the Planning Process 
 
The planning process followed to develop this plan is documented in the notes of meetings of the GIS 
working committee and the HMPC, included in the Appendix. Also included are copies of media releases, 
notes from public engagement events, copies of presentations provided at public engagement events, 
as well as copies of articles about hazard mitigation and natural disasters affecting the campus.  
 
 

Public and Surrounding Community Engagement 
 
The UMass Amherst campus community was informed of the launch of the campus-wide hazard 
mitigation planning process and invited to participate in two public engagement events, on 2/15/13 and 
3/15/13. At the events a Feedback Form was provided for all participants to complete, the results of 
which are summarized in the Appendix. Both public engagement events were advertised via local media 
(to encourage residents from Amherst, Hadley and surrounding communities to participate) and were 
also publicized via campus media and were announced at the Hampshire County Regional Emergency 
Planning Committee. A list of individuals who attended the pubic engagement events is included in the 
Appendix as are the contents of the boards and handouts provided at the events. Twenty-nine (29) 
people attended. The events were organized as “drop-in” events, held from 9 am to 1 pm at the Campus 
Police Department offices. Refreshments were provided and display boards summarizing the planning 
process as well as the current mitigation actions and prioritized mitigation actions were publicized. Five 
brief PowerPoint presentations (also included in Appendix) ran throughout the events and members of 
the HMPC were on hand to narrate the Power Points, orient members of the public to the planning 
process, and answer questions. 
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Incorporation of Existing Plans 
 
A number of existing plans were incorporated into the hazard mitigation plan, including the University 
system strategic plan and hazard mitigation plan, the UMass Amherst Campus Master Plan 2012, the 
Framework for Excellence: Vision, Mission, Goals, the Hazard Mitigation plans of the two municipalities 
in which the campus is located, Amherst and Hadley, the Commonwealth of Massachusetts hazard 
mitigation plan, and other relevant campus plans, some completed and others in process: including the 
climate action and the campus utility plan.  Other subdivisions of the campus have their own planning 
efforts underway and those planning efforts were integrated into this effort through faculty and staff 
participation on the HMPC.  
 
This hazard mitigation plan is well integrated into existing campus plans and planning efforts as can be 
seen in the recommended strategies.  
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Summary of Risk Assessment 
 
The UMass Amherst campus is continually growing in terms of numbers of buildings and numbers of 
students.  This growth taxes the resources of the campus infrastructure making the campus more 
vulnerable to hazards. Understanding where the campus has existing structures and where future 
structures will be built was a natural starting point for the UMass Amherst risk assessment.  The process 
began with an examination of the campus assets.  These primarily included campus buildings.  The 
campus buildings were divided into three categories: infrastructure/utilities, social and academic assets 
and essential facilities.  For the purposes of the risk assessment the focus was on essential facilities.  
These were defined as “assets of the built environment that provide services which are essential for life 
and economic viability.”  Hazus-MH categorizes essential facilities into five categories; the UMass 
Amherst essential facilities used these categories to divide the essential facilities on campus. These 
were: 

1. Emergency Operations Center (EOC) 
2. Medical Care Facility 
3. Fire Station 
4. Police Station 
5. School 

Buildings were easily assigned to the first four categories, which include Campus Health Services under 
Medical Care Facilities and the UMass Police Station under Police Station, for example.  The fifth, school, 
was broader and harder to assign.  The UMass Amherst campus has 383 buildings and new building 
projects continue.  Nearly all of these buildings could be classified as “school buildings” per the Hazus-
MH essential facility categories.  Essential facilities that did not fall into one of the other four categories 
were assigned to the school category. The GIS Planning Team and the Hazard Mitigation Planning 
Committee (HMPC) created five sub-categories for School buildings to further distinguish the buildings 
by primarily function. 
 
 These categories are: 

1. Transportation 
2. Residential 
3. Research 
4. Administration 
5. Utilities 

Using the criteria of essential for life and economic viability the planning teams assigned campus 
buildings to each of the five categories above.   Examining which buildings were “essential” and what 
category to place them in took several months.  The final list of essential facilities includes 51 buildings.  
The Research category was the most challenging to work with because of the sheer volume and 
complexity of research on campus.  For this reason, three sub-categories were assigned to Research, 
these were: 

1. Irreplaceable Collections 
2. Deep Freezers 
3. Hazardous Materials 
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After choosing the essential facilities the planning teams looked at possible hazards to impact the 
campus.  Six hazards were chosen for study.  These were: 

1. Tornado 
2. Earthquake 
3. Hurricane 
4. Winter Storm 
5. Flood 
6. Drought 

The UMass Planning Department contributed extensive data regarding each of the identified essential 
facilities.  Each hazard was examined in terms of location, previous occurrences, extent, and future 
probability and vulnerability assessment. Hazus-MH was used to study earthquake, hurricane and flood.  
The HMPC ranked the hazards in the order above, which turned out to be accurate according to the 
Priority Risk Index.  Dam Failure and Wildfire were not included in this risk index because they were 
determined to not have significant impact to the buildings on campus.  However, it is certainly possible 
that a dam failure or wildfire would impact operations on campus.  The following text summarizes the 
general risk associated with each profiled hazard on the UMass Amherst campus.  
 
1. Tornadoes are atmospheric hazards that are likely to occur and could strike anywhere on campus.  

The impacted area would depend on the severity of the tornado and the length of the path, but any 
tornado event would likely cause catastrophic damage to the affected area.  Advances in 
meteorology have increased the warning time for tornadoes, but there are still often just minutes to 
seek shelter.  Beyond possible deaths, injuries, and building damage, there would likely be power 
failure and activities on campus would shut down temporarily. 

 
2. An earthquake occurrence is possible and its impact potentially critical.  Historical data suggests that 

an earthquake occurrence would likely be a low magnitude event.  However, buildings on the UMass 
Amherst campus were not designed to withstand any seismic stress, so even minor events could 
result in damage.  The greatest threat from an earthquake is disruption to the water supply system. 
Further, earthquakes do not offer any warning time, which can increase the number of potential 
deaths and injuries.  Although most events would not cause any campus disruption, a larger event 
would likely shut down the campus as buildings and infrastructure would need to be inspected for 
safety and minor damage could result.    

 
3. Many historic hurricane and tropical storm tracks have come near the UMass Amherst campus with 

winds up to Category 3 speeds (within 75 miles of the campus).  Future hurricane and hurricane 
remnants will continue to threaten the UMass Amherst campus potentially causing critical impacts 
depending on the path and severity of the storm.  Hurricane wind would impact the entire campus 
with damage varying by building.  Fortunately, there is adequate warning time to evacuate the 
campus and take proper shelter with an impending hurricane or tropical storm, if necessary.  
Hurricane wind events will vary in their destruction but will likely result in campus disruption, if not 
a temporary shutdown.  A similar hazard also profiled here is high wind. High winds can be 
expected to have similar impacts to a hurricane though they may occur at any time of the year.  

 
4. Winter weather is another atmospheric hazard that has the potential to impact the entire campus.  

Winter weather including sleet, freezing rain, heavy snow, blizzards and Nor’easters are highly likely 
to occur and their impact is considered limited.  The campus community is highly prepared to handle 
a winter storm and, in fact, deals with multiple storms each year.  Winter Storms have the potential 
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to cause deaths and injuries particularly when paired with extreme cold temperatures and loss of 
power.  However, these impacts are uncommon in the area given the capability to handle this 
hazard.  The impacts of a winter storm will also vary by time of year. Occasional autumn or late 
spring winter events can be devastating because leaves are on the trees.  This results in downed 
trees and powers lines disrupting transportation and electricity and resulting in a lengthy debris 
clearing process.  In addition, heavy snow may result in collapsed roofs, which could also disrupt 
campus operations.  Winter storms do offer advanced warning which helps to reduce vulnerability 
to the population overall. 

 
5. Although no essential facilities were found to be in the Hazus-MH modeled flood zones, the Flood 

hazard is definitely a concern on campus and a likely future occurrence.  In addition to the essential 
facilities, there are over 300 additional buildings that reside on the UMass Amherst campus and 
riverine flooding may impact some. Overwhelmed drainage areas pose the biggest risk of flooding 
on campus. There is usually adequate warning to evacuate people from an area or building at risk to 
flood which generally limits the impact of flood.  However, most buildings are not elevated and a 
small amount of water can cause significant damage.  For example, once the floodwater reaches the 
electrical outlets, the electrical system and major appliances will likely have to be replaced.  This 
could be extremely disruptive to classes and ongoing research.  Further, once the floodwater 
recedes, public health can also became a concern due to mold and bacteria growth. Campus 
officials recognize flood risk and actively work to mitigate this risk.   

 
6. Mudslides were also addressed under flood since they are typically a result of heavy rain or 

flooding. Mudslides can cause damage to buildings and population and often occur with little 
warning. They also require substantial cleanup with could disrupt campus operations.    

 
7. Drought is a slow onset, atmospheric hazard that will remain a possible future occurrence. Drought 

events tend to impact large areas, often spanning several counties. The impacts of drought are 
considered to be minor and affect agricultural holdings more than the built environment or 
populations. One exception to this is the impact on water supply.  If drought becomes so severe 
that water supply is disrupted, campus operations could be subsequently disrupted or shut down.  
UMass Amherst has made significant strides in water conservation in previous years, which will help 
to minimize this risk. 

 
The risk assessment brought to light the vulnerability to several specific buildings, assets, and campus 
infrastructure. Specifically, it was determined that the storm water management system could be 
highly vulnerable to flood and seismic events.  The depth of the campus pond and the capacity of the 
drainage system limit the ability for the campus to avoid flooding situations.  Also, it was indicated that 
the underground water pipes might not be able to withstand significant ground shaking.  
 
Recommendation 1:  It is recommended that campus infrastructure be studied in greater detail 
because of the potential vulnerability to a number of possible hazards due to the growth of the campus, 
which taxes the current systems.  
 
Recommendation 2: It was also recommended that campus officials further explore the vulnerability 
of specific buildings and vulnerable populations to the identified hazards for possible mitigation 
measures.  
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The complete Risk Assessment follows the discussion of recommended mitigation actions. 
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Mitigation Strategy 
 
As stated in the Introduction to this plan, the University of Massachusetts system is working 
comprehensively to mitigate the long-term consequences of natural hazards across all campuses, 
including the Amherst campus.   
 

Goals and Objectives 
 
While the UMass System has overall goals for Hazard Mitigation across all the UMass campuses 
(summarized in Introduction), the Amherst campus HMPC articulated additional goals and objectives for 
this hazard mitigation planning process. These goals and objectives have been reviewed and affirmed by 
the CERM. 
 
Goals 

1. Save lives and minimize injuries 
2. Conserve economic and other resources 
3. Minimize disruption to campus function 
4. Minimize damage to campus facilities and grounds 
5. Protect research investment 
6. Maintain reputation 
7. Educate campus community on hazard vulnerability and hazard mitigation 
8. Coordinate with surrounding communities 

Objectives 
1. Understand hazard mitigation and assure campus has an approved plan for coordinated action 
2. Determine what is needed to mitigate long-term consequences of natural hazards 
3. Access funding and other resources necessary to implement prioritized mitigation strategies 
4. Apply lessons learned from past disasters 
5. Assure no new building in high hazard areas 
6. Coordinate campus planning efforts and integrate hazard mitigation into all campus planning 

and development 
7. Build resilience into communication channels 
8. Maintain CERM and maintain and update approved campus hazard mitigation plan 

Having expressed these goals and objectives, the HMPC identified existing mitigation measures in place, 
or partially in place, on the campus. The existing mitigation measures are a combination of policies and 
procedures that mitigate the long-term consequences of natural disasters, as well as physical 
infrastructure initiatives that achieve the same end. 
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Capability Assessment and Existing Mitigation Measures 
 
As was seen in the summary of the Risk Assessment, to date the campus has been well planned and built 
and the University is not currently facing any major vulnerability to the long-term consequences of 
natural hazards.  The major concerns have to do with campus disruptions due to potential power 
outages and possible danger to underground utilities. The HMPC conducted a thorough inventory of 
existing measures on campus that mitigate the long-term consequences of natural hazards. These 
measures are summarized in the following charts. They are a combination of regulations as well as 
initiatives and projects. 
 
The UMass Amherst campus has a number of policies, practices and regulations in place that mitigate 
the effects of natural disasters on the campus. These include a prohibition on building in riverine flood 
zones; the practice of assessing the impact of new construction on existing infrastructure as well as the 
requirement of minimal impact on the environment of all new construction; the practice of using 
permeable surfaces where practical; the requirement of achieving Leadership In Energy and 
Environmental Design (LEED) certification for all new buildings, a tree management policy, and an 
inventory of generators on campus. As noted, the UMass Amherst campus also has a number of ongoing 
planning efforts underway that will help mitigate the effects of natural hazards on the campus. These 
include a storm water system analysis, a utility Master Planning process and a campus planning effort 
that includes development of site design guidelines. One existing project that will assist the campus with 
hazard mitigation includes the installation of a storm scepter device in advance of a plan to dredge 
campus pond, and other practices in place that assist with hazard mitigation include: campus has a 
combined heat and power plant (CHP) that enables the campus to generate 85% of the campus’s power 
needs; utility lines on campus are underground; the campus recently created the campus enterprise risk 
management committee, is taking steps to eliminate single points of failure in the campus wide-area 
network,  and has proven itself capable of learning from past experiences with disasters and securing 
funds to enhance campus resilience and safety. These existing mitigation measures are described in the 
charts below. 
 



 
UMass Amherst Existing Mitigation Measures 

Existing Strategy Description Effectiveness Potential Changes 
Re

gu
la

tio
ns

 

University adheres 
to Federal Flood 
Insurance 
Program 
requirements. 

Federal Flood 
Insurance Program 
prohibits building 
in floodway and 
restricts building in 
the floodplain – 
local zoning and 
state building code 
are applied. 
 

Very effective. 

Continued 
compliance with 
Federal 
requirements. 

Campus launched 
(Dec. 2012) a 
Utility Master 
Planning process 

This planning 
process will assess 
utility 
infrastructure on 
the campus and 
make 
recommendations 
for improvements, 
upgrades as 
necessary. 

In process – not 
able to evaluate 
effectiveness at 
this time. 

In process. 

Campus Planning 
guides physical 
development of 
the campus 
community 
including an 
assessment of 
impact of new 
construction on 
existing 
infrastructure. 

Current practice to 
be developed and 
formalized into 
policy. Will be 
addressed in the 
Campus Utility 
Master Planning 
process launched 
12/12. 

Very effective to 
date. 

Policy to be 
developed and 
formalized. 

Campus Planning principles and 
practice require minimal impact on 
environment of all new construction. 

Campus Master 
Planning effort 
underway which 
includes 
development of 
site design 
guidelines and this 
issue will be 
researched and 
made into a policy 
as necessary. 
 

Effective as a 
practice to date. 

Policy to be 
developed and 
formalized. 
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UMass Amherst Existing Mitigation Measures 

Existing Strategy Description Effectiveness Potential Changes 

University utilizes permeable surfaces 
where possible. 

This is flood hazard 
mitigation practice 
and needs to be 
integrated into the 
utility planning 
effort and the site 
design guidelines 
being developed. 

Effective as a 
practice to date. 

Policy to be 
developed and 
formalized. 

University is taking steps to eliminate 
single points of failure in the campus 
wide area network. 

Currently all off-
campus network 
traffic passes 
through a single 
facility in 
Springfield MA. 
Campus is finalizing 
designs for a dense 
wave division 
multiplexing 
system that will 
provide 
geographically 
diverse off-campus 
network 
connectivity. 

Effective. Implement phases 2 
and beyond. 

Require Leadership in Energy & 
Environmental Design (LEED) 
certification for all new building – this is 
beneficial as it reduces water use 
because one gets points for using re-
claimed water – drought mitigation 

State policy / 
regulation: A&F 
Bulletin 12 – 
Establishment of 
Minimum 
Standards for 
Sustainable Design 
and Construction 
of New Building 
and Major 
Renovations by 
Executive Agencies. 

Effective. 

Continued 
compliance with 
certification 
requirement. 

Existing tree management policy in 
place 

The campus has a 
policy in place to 
maintain trees on 
campus. 

Effective, but in 
the October 
2011 snow 
storm, a tree 
limb did fall and 
injure two 
students. 
 

Maintenance of 
policy. 



 

February 2015 

 
UMass Amherst Natural Hazard Mitigation Plan 2015 

 
  

24 

UMass Amherst Existing Mitigation Measures 

Existing Strategy Description Effectiveness Potential Changes 

Consultants (Tighe & Bond) storm 
water system analysis is back on track. 

Tighe & Bond were 
engaged in 2011 to 
undertake an 
analysis of the 
campus’ 
stormwater 
infrastructure and 
this effort was 
delayed and on 
hold, but it is 
moving again. 

In process – not 
able to evaluate 
effectiveness at 
this time. 

Storm water system 
analysis to be 
completed. 

Storm scepter device is being installed 
in advance of plan to dredge campus 
pond. 

The campus pond 
is used as a flood 
hazard mitigation 
tool, as it can be 
drained in 
anticipation of 
significant rain 
events and used to 
capture run-off, 
but it has become 
clogged and needs 
to be dredged (see 
recommendations). 

In process – not 
able to evaluate 
effectiveness at 
this time. 

Storm scepter 
device project is 
underway. 

Have own power and heating and AC in 
combined heat and power (CHP) plant 
up to 85%. 

Campus is not very 
dependent on 
external grid for 
power, only 15%. 

Effective. 

Continue to look for 
and exploit 
opportunities to 
reduce energy use, 
expand capacity of 
existing power 
generation source, 
conserve energy and 
generate renewable 
energy on campus. 

Utility lines on campus are 
underground. Self explanatory. Very effective. No change. 

EH&S has an inventory of generators on 
campus. 

Inventory is 
available. Effective. 

Need to assess 
location of all 
generators and 
assure that they are 
not in vulnerable 
locations and if they 
are, re-locate them. 
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UMass Amherst Existing Mitigation Measures 

Existing Strategy Description Effectiveness Potential Changes 

Campus Master Planning effort 
underway to develop site design 
guidelines. 

This planning effort 
is a continuation of 
the Campus Master 
Planning effort. 

In process. 

Need to be sure to 
incorporate hazard 
mitigation as a key 
consideration in the 
development of 
these guidelines. 

Have demonstrated ability to learn 
from past disasters and have a very 
successful track record of securing 
funds to improve campus resilience and 
safety. 

Examples 
 
1) A generator is 

being installed 
in cold storage 

2) 3 new 
generators are 
being installed 
at locations 
around campus 

3) Just awarded a 
grant for 
sheltering 
equipment to 
facilitate 
deployment 

Effective 

Continued 
improvements 
based on lessons 
learned. 

Campus Enterprise Risk Management 
(CERM) Committee in place to oversee 
hazard mitigation planning. 

This committee 
was created in 
2010 and 
continues to meet 
routinely. 

Still a relatively 
new entity on 
campus, but 
seems to be 
effective – is 
overseeing this 
hazard 
mitigation 
planning 
process. 

Continue to work to 
integrate hazard 
mitigation into all 
campus planning 
and management 
functions and 
activities. 

Many state policies, rules and 
regulation in effect that mitigation 
hazards throughout the 
Commonwealth, including on the 
campus – see Appendix for a list as of 
plan completion websites for additional 
information. 
 

Varies. Varies. Varies. 

Town of Amherst has improved Improved Effective. Maintenance of 
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UMass Amherst Existing Mitigation Measures 

Existing Strategy Description Effectiveness Potential Changes 

infrastructure for maintaining water 
supply, and quality testing and 
monitoring. In addition, UMass 
Amherst has enacted water 
conservation measures to prevent 
evacuation of students due to drought. 

infrastructure & 
conservation 
measures in 
response to 
drought in 1980, 
which impacted 
water supply in 
Amherst, resulting 
25,000 students 
being sent home. 

conservation 
measures. 
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Recommended Strategies 
 
Given that the UMass Amherst campus does have a robust record of existing and ongoing hazard 
mitigation policies and practices in place, the HMPC next turned its attention to recommendations for 
additional hazard mitigation measures to be put in place. As noted, the top two recommendations of 
the Risk Assessment are:  
 

1) Study campus infrastructure in greater detail because of the potential vulnerability of hazards 
due to the growth of the campus, which taxes the current systems.  
 

2) Explore the vulnerability of specific buildings and target populations to the identified hazards for 
possible mitigation measures. 

 
The HMPC developed the following lists of specific hazard mitigation actions, including a cost estimate 
for the proposed actions, a possible funding source, an identified responsible party and a potential 
timeline for implementation.  Each strategy was analyzed and ranked in order of priority based on a 
preliminary Benefit versus Cost analysis. The benefit cost analysis was not a full blown analysis, such as 
is required for HMGP implementation grant applications, but rather, it was a reasoned attempt to 
assure the “biggest bang for the buck”. The ranking process included consideration of the following 
criteria:  
 

• Qualitative benefits of proposed strategy 
• Level of existing support for proposed strategy 
• Potential funding source to implement proposed strategy and projected success in securing 

funds 
• Integration of proposed strategy into existing campus initiatives 
• Likelihood of proposed strategy to reduce risk of the built environment to identified hazards 
• Whether or not the proposed strategy is a necessary precursor to other recommended 

strategies 

The HMPC identified 24 top priority Mitigation Actions for the University to pursue. These 24 actions can 
be sorted into five different groupings: 
 

• Management/Communications—8 mitigation actions 
• Stormwater—4 mitigation actions 
• Planning—6 mitigation actions 
• Power—6 mitigation actions 

The grouping “Management/Communications” includes recommendations such as: 1) maintain, review 
annually and update this Hazard Mitigation plan every 5 years; 2) seek funding from the HMPG to 
improve infrastructure as necessary to mitigate long term consequences of natural hazards as prioritized 
in this plan; 3) integrate understanding of natural hazard vulnerability and hazard mitigation into all 
work on campus; 4) continue to engage with and improve working relationships with surrounding 
communities and 5 colleges with respect to hazard mitigation planning and implementation; 5) update 
and maintain Business Continuity of Operations Plans (COOP) and assure implementation of contingency 
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procedures,  6) continue efforts to inform campus personnel of risks and mitigation strategies constantly 
looking for opportunities to improve public information communication and distribution of information,  
7) build resiliency and redundancy into communication channels, replacing, upgrading and expanding 
where necessary, fiber optics, and  8) to update, maintain, and improve detailed information regarding 
hazardous chemicals, biological and radiological agents, animals, and critical works of art and cultural 
treasures. The cost of these initiatives is yet to be determined, but they are planned to be covered by 
existing campus funding sources. 
 
The most obvious natural hazard vulnerability facing the campus, and indeed all the communities in the 
Pioneer Valley region, is flooding.  To be clear, buildings on the campus are not vulnerable to flooding 
because they were built in a flood zone, but rather because under-sized underground utilities, especially 
stormwater systems, are being overwhelmed by the increasingly severe and unpredictable weather 
events being experienced in the northeast and around the world. There are four priority strategies that 
address flooding: implement the Storm Scepter device in Tan Brook, dredge the campus pond to 
facilitate flood mitigation, conduct a comprehensive analysis of underground utility infrastructure 
(stormwater etc.) due to expansion of university, climate change, and increased frequency of severe 
weather events—and implement recommended changes, and create a regional stormwater 
management and treatment facility at the south end of the Athletic Fields. These actions are scheduled 
to be implemented in 2014 and 2015 and are estimated to cost $300,000, $1,000,000, $500,000, and a 
cost to be determined. HMPG funds have been identified as a possible funding source along with 
campus funds.  
 
The grouping “Planning” includes recommendations such as: 1) campus Master Planning process 
underway—need to make sure that all elements of the campus are actively engaged in this process,  
assuring that the pressure for new development does not result in building in vulnerable areas; 2) 
continue to develop and expand, update and maintain enterprise GIS system, including HAZUS, with the 
goal of providing a common operating picture to support planning and mitigation activities for all 
campus managers; 3) Campus Master Planning process underway includes development of  site 
selection and  design guidelines—need to be sure to incorporate hazard mitigation as a key 
consideration in the development of guidelines, and need to transition effective practices into 
established policies; 4)  maintenance of emergency plans (required by USDA for federally funded 
research facilities), 5) develop and Implement a Vegetation Management policy to assure maintenance 
of open space around buildings, and 6) analyze capacity of buildings with flat roofs to handle snow load. 
 
The groupings “Management/Communications” and “Planning” are similar and have to do with assuring 
that the University is integrating hazard mitigation into its policies and practices. The majority of 
recommendations in these two groupings will be funded by the University, but the Campus does plan to 
apply for HMGP funds for the ongoing development of the campus enterprise GIS system as it is the 
backbone of campus (and hazard mitigation) planning (est. cost $125,000), for the building snow load 
capacity analysis (est. cost $125,000) and to update this plan in five years (est. cost $75,000). The 
estimated cost for campus funded recommendations in these two groupings is $700,000. 
 
One of the major consequences of natural hazards, that can cause significant disruption in service and 
that, in the case of a university, with long-term research projects on campus, could cause significant 
economic loss, is a loss of power. There are a number of recommended mitigation actions that address 
this vulnerability. As noted in the existing mitigation measures discussion, all utility wires on campus are 
underground. This is not true off campus, and as a result, the HMPC identified a pressing need to get 
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UMass utility wires that are off campus underground because the campus is dependent on some off-
campus wires that are vulnerable (North Village). In addition, the HMPC identified the need to build a 
sub-station for power from transmission lines, to add a bio-fuel boiler for redundant power because the 
existing CHP plant is at capacity for steam production, to assess the location of all generators and move 
the ones that are in vulnerable locations to non-vulnerable locations, to reduce energy use by 15% 
because on-site generation meets 85% power needs, and to assure more loops and redundancies in 
electrical grid and continue to look into opportunities for alternative power. These six efforts have been 
simultaneously identified as a need by campus planning and the power plant and facilities and are 
budgeted to cost $1,500,000, $40,000,000, a cost to be determined, to save money, and between 
$750,000 and $1,250,000. The campus may apply for HMGP funds to supplement hoped for utility funds 
to bury the off campus utility wires, and it is anticipated that the utility will assist with payment for the 
sub-station. The HMPC hopes the Massachusetts Clean Energy Center (CEC) may assist with the bio-fuel 
boiler, plans to use campus funds to move generators as needed, and expects the utility will assist with 
energy efficiency. 
 
The charts following detail the recommended strategies, sorted by the groupings: 

• Management/Communication 
• Stormwater 
• Planning 
• Power 



 
 UMass Amherst All Hazards Mitigation:  Prioritized Implementation Schedule – Action Plan  

MANAGEMENT/COMMUNICATIONS—Mitigation Actions 

Ranking for 
external 
funding 
requests 

Responsible 
Entity 

Length of Time 
to Complete 
Project  

Potential 
Funding 
Source  

Estimated 
Cost  

1. Maintain, review annually, and update as necessary, this 
Hazard Mitigation plan every 5 years.  

7 CERM, GIS, 
HMPC  

2018 and every 
5 years  

Campus  
HMGP  $75,000  

2. Secure financing from the HMPG to improve 
infrastructure, identified as the basic facilities, services, 
and installations needed for the functioning of the 
campus, such as transportation and communications 
systems, water, storm water management, power lines 
and power generation, as detailed in this Hazard 
Mitigation Plan, to mitigate the long term consequences 
of natural hazards as prioritized in this plan. 

13 

HMPC  

September, 
2013 and every 
year thereafter  
when funds are 
announced 

HMGP  varies  

3. Educate campus decision makers about natural hazard 
vulnerability and assure comprehensive understanding of 
hazard vulnerability and hazard mitigation among key 
decision makers and members of the campus community. 

 

24 CERM, 
Campus 
Planning, 
Facilities, GIS, 
Physical Plant  

April 2015 Campus  Varies   

4. Continue to engage with and work with surrounding 
communities and 5 colleges with respect to hazard 
mitigation planning and implementation.   

14 
CERM  April 2016 Campus  

Integrated 
into existing 
costs  

5. Update and maintain Business Continuity of Operations 
Plans (COOP) and assure implementation of contingency 
procedures.  

8 Vice 
Chancellor’s 
Office, EOC, 
OIT, EMBC, 
EH&S  

April 2017 Campus  
Integrated 
into existing 
costs  

6. Continue efforts to inform campus personnel of risks and 
mitigation strategies constantly looking for opportunities 
to improve public information communication and 

16 CERM, EH&S, 
Police and 
Dispatch  

2018 and then 
new 
completion 

Campus  
Integrated 
into existing 
costs  
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 UMass Amherst All Hazards Mitigation:  Prioritized Implementation Schedule – Action Plan  
distribution of information.  date every 5 

years as plan is 
updated 

7. Build resiliency and redundancy into communication 
channels, replacing, upgrading and expanding where 
necessary, fiber optics and also expanding as possible the 
CASA radar http://www.casa.umass.edu/ .  

15 OIT, 
TelComm, 
Facilities  

2015 Campus  $900,000  

8. Update, maintain, and improve detailed information 
regarding hazardous chemicals, biological and radiological 
agents, animals, and critical works of art and cultural 
treasures.  

9 EH&S, 
Campus 
Planning, 
Facilities, GIS  

2015 Campus  Cost TBD  

  

http://www.casa.umass.edu/
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STORMWATER --  Mitigation Actions  

Ranking for 
external 
funding 
requests 

Responsible 
Entity  

Proposed 
Completion 
Date  

Potential 
Funding 
Source  

Estimated Cost  

9. Need to conduct a comprehensive analysis of 
underground utility infrastructure (stormwater, etc). 
due to expansion of university, climate change, and 
increased frequency of severe weather events—and 
implement recommended changes.  

10 
CERM, 
Campus 
Planning, 
Facilities  

2014  Campus  $500,000  

10. Implement Storm Scepter device in Tan Brook  
1 Facilities, 

Campus 
Planning  

2014  HMGP, 
Campus  $300,000  

11. Dredge pond to facilitate flood mitigation, used as 
water storage.  

2 

Physical Plant  2015  HMGP  $1,000,000  

12. Create a regional stormwater management and 
treatment facility at the south end of the Athletic Fields  

11 Campus 
Planning, 
Facilities, 
Physical Plant  

2014-2015  Campus  TBD  
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PLANNING - Mitigation Actions  

Ranking for 
external 
funding 
requests 

Responsible 
Entity  

Proposed 
Completion 
Date  

Potential 
Funding 
Source  

Estimated Cost  

13. Campus Master Planning process underway—need to 
make sure that all elements of the campus are actively 
engaged in this process,  assuring that the pressure for 
new development does not result in building in 
vulnerable areas  

17 Vice 
Chancellor’s 
Office, 
Campus 
Planning, GIS, 
EOC  

2013 and 
review every 
year as plans 
are updated 
and work is 
accomplished 

Campus  $200,000  

14. Continue to develop and expand, update and maintain 
enterprise GIS system, including HAZUS, with the goal 
of providing a common operating picture to support 
planning and mitigation activities for all campus 
managers.  

3 
GIS, Campus 
Planning, 
Facilities  

2016  Campus  
HMPG  $125,000  

15. Campus Master Planning process underway includes 
development of  site selection and  design guidelines—
need to be sure to incorporate hazard mitigation as a 
key consideration in the development of guidelines, 
and need to transition effective practices into 
established policies, such as:   
• Dike management policy;  
• Use of permeable surfaces and other green 

infrastructure techniques to mitigate flooding by 
reducing impermeable surfaces,  

• Maintaining open space around buildings,  
• Prohibiting building in high hazard areas, etc  

12 

Campus 
Planning, 
Facilities, 
Physical Plant  

2014 and in 
future years as 
plans are 
updated and 
additional 
funding is 
secured 

Campus  $500,000  

16. Maintenance of emergency plans (required by USDA 
for federally funded research facilities).  

18 EH&S with 
academic 
departments 
as appropriate  

2014 and every 
year as 
mandated 

Campus  Integrated into 
existing costs  
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17. Develop and Implement a Vegetation Management 
policy to assure maintenance of open space around 
buildings.  

19 Physical Plant, 
Campus 
Planning  

2014 Campus  Cost TBD  

18. Analyze capacity of buildings with flat roofs to handle 
snow load.  

4 Facilities, 
Campus 
Planning  

2018  HMGP  $125,000  
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POWER--Mitigation Actions  

Ranking for 
external 
funding 
requests 

Responsible 
Entity  

Proposed 
Completion 
Date  

Potential 
Funding 
Source  

Estimated Cost  

19. Campus Utility planning effort underway—assure more 
loops and redundancies in electrical grid and continue 
to look into opportunities for alternative power.  

20 Physical plant, 
Campus 
Planning  

2013 and every 
year as plans 
are updated 

Campus  $750,000-
$1,250,000  

20. Physical Plant has an inventory of generators--Need to 
assess location of all generators and move the ones 
that are in vulnerable locations to non-vulnerable 
locations.  

21 

Physical Plant  2014 Campus  Cost TBD  

21. Reduce Energy Use by 15% because on-site generation 
meets 85% power needs.  

22 Power Plant  2018 Campus  
Utility  

$0-will save 
money  

22. Need to get UMass utility wires that are off campus 
underground because now the campus is dependent 
on some off-campus wires that are vulnerable (North 
Village)  

5 Facilities, 
Power Plant, 
Physical Plant  

2020  HMGP  
Utility  $1,500,000  

23. Build sub-station for power from transmission lines  
23 Facilities, 

Power Plant, 
Physical Plant  

2015  Campus, 
Utility  $40,000,000  

24. Add a bio-fuel boiler for redundant power because the 
existing CHP plant is at capacity for steam production  

6 

Physical Plant  2015  

Campus, 
MA CEC, 
DOER, US 
DOE  

Cost TBD  

 



Plan Maintenance 
 
The responsibility for updating and maintenance of this plan falls with the CERM. The CERM has 
designated the Director of Emergency Management as the staff person primarily responsible for natural 
hazard mitigation at the UMass Amherst campus.  A significant element of work completed as part of 
this planning process is the development and institutionalization of building fact sheets for all major 
structures on the campus. These sheets were developed for the 51 identified Essential Facilities and are 
included in the Appendix. The Building Fact Sheets are being integrated into an on-line enterprise 
management system to improve overall communication and functioning at the campus.  Members of 
the HMPC and appropriate Department heads and Committee members will have secure access to this 
management system and as roles change new individuals will be integrated into hazard mitigation via 
training and orientation to this enterprise system. 
 

Monitoring, Evaluating and Updating the Plan 
 
The CERM meets quarterly including element reports from each risk management team. This integrated 
system will assure ongoing monitoring, evaluating and updating of this plan.  At the end of each 
calendar year, the CERM, with input from the HMPC, will review status of plan recommendations and 
affirm top priority actions. Every five years UMass will apply to FEMA, via MEMA, for funds to facilitate a 
campus-wide update of the plan, similar to the comprehensive process undertaken to develop this plan. 
 

Incorporation into Existing Planning Mechanisms 
 
With the creation of CERM in 2010, the University of Massachusetts Amherst campus took its first steps 
toward an integrated, comprehensive approach to hazard mitigation. Integrated campus planning is the 
goal of the UMass Amherst campus and the participation in this planning process by the campus 
planning staff has been an extremely effective step toward this goal. Hazard mitigation is being 
integrated in campus-wide planning, and will continue to be integrated over time. This plan includes a 
number of recommendations addressing plan integration, and these recommendations will be 
implemented by the University, using existing funds, to mitigate the long-term consequences of natural 
hazards to which the campus is vulnerable. 
 

Continued and Ongoing Public Engagement 
 
UMass looks to continually engage the public in the plan as the public provided valuable input during 
the two public meetings on 2/15/13 and 3/15/13. The CERM, the HMPC, and the Director of Emergency 
Management will inform and engage the broader campus community in plan updates by making sure 
that the most up to date version of the plan is available for public consumption. The Director of 
Emergency Management is well integrated into local and regional hazard mitigation planning through 
ongoing work relationships with the local emergency planning committees, the regional emergency 
planning committees and the Western Region Homeland Security Advisory Council (WRHSAC). The 
Director of Emergency Management will continue to nurture and sustain these productive relationships. 
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Abbreviations Used in the Risk Assessment 

 
Acronym  Definition 
CAD   Cold Air Damming 

CERM   Comprehensive Enterprise Risk Management Committee 

DPW   Department of Public Works 

EFS   Enhanced Fujita Scale 

FEMA   Federal Emergency Management Agency 

GFS   Gross Square Feet 

GIS   Geographic Information Systems 

IFP   Integrated Facilities Plan 

MMI   Modified Mercalli Intensity 
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NESIS   Northeast Snowfall Impact Scale 

OIT   Office of Information Technology 
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PVTA   Pioneer Valley Transportation Authority 
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UHS   University Health Services 

USGS   United States Geological Survey 

WEMCO  Western Massachusetts Electric Company 
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Introduction to Risk Assessment 
 
The UMass Amherst campus is potentially vulnerable to a wide range of natural hazards that may 
threaten life and property.  A hazard is defined by the Federal Emergency Management Agency (FEMA) 
as a “source of harm or difficulty created by a meteorological, environmental, or geological event.”  The 
risk assessment portion of the hazard mitigation plan has four parts: identify hazards, profile hazards, 
inventory assets and estimate losses.  The purpose of this risk assessment is to ask and answer “what 
if…” questions.  For instance, what if a tornado touched down on the UMass Amherst Campus or what if 
an earthquake impacted buildings on campus?  The risk assessment answers questions regarding 
history, probability, severity, and impact.  These answers are then used to develop mitigation actions. 
 
The development of this comprehensive natural hazard risk and vulnerability assessment was necessary 
to gain an understanding of the risks of natural disasters to the students, faculty and staff on the UMass 
Amherst Campus.   The risk assessment is formatted to meet the most current FEMA guidelines as 
outlined in the Local Mitigation Plan Review Guide, FEMA October 1, 2011 and the Draft Local 
Mitigation Planning Handbook, FEMA July 2012.   The Disaster Mitigation Act of 2000 (DMA 2000) 
requires, at a minimum, an evaluation of a full range of natural hazards.  An evaluation of human-caused 
hazard (i.e., technological hazards, terrorism, etc.) is encouraged, though not required, for plan 
approval.  This plan focuses on natural hazards because the UMass Amherst Comprehensive Enterprise 
Risk Management (CERM) Committee has other sub-groups addressing those hazards. FEMA requires a 
university to profile each hazard, to assess vulnerability and to estimate potential losses by area and to 
essential facilities. 
 
This section presents a profile of all hazards that were identified for study.  This profile includes a 
description of the characteristics (technical and scientific) of the hazard, the location on the UMass 
campus that may be affected, historical occurrences on the campus and in the region (this may include 
county-level data as data limitations do exist in a small planning area such as a university campus), the 
extent (severity or magnitude) of each hazard and finally the future probability that the hazard may 
occur.  Future probability is a statistical recurrence interval of the annual likelihood of a hazard to occur 
is determined based on historical occurrences, local knowledge, and best judgment given data 
limitations. In order to hedge some uncertainly, probability is reported in ranges as follows: 
 

TABLE 1 LEVEL OF PROBABILITY DEFINED 

Probability Criteria 

Unlikely Less than 1% annual probability 

Possible Between 1 and 10% annual probability  

Likely Between 10 and 100% annual probability  

Highly Likely 100% annual probability 
 
The probability presented here corresponds to the probability determined for the Priority Risk Index 
(PRI). The PRI provides a ranking of hazards based on several criteria and is presented at the end of this 
section.   In addition, detail of the buildings on the campus considered most essential is discussed in 
terms of how each hazard may impact them.  
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General Information 
 
A basic understanding of the campus geography, climate and population help form the picture of what 
the hazards may impact. 

Geography1 
 
UMass Amherst has over 1,400 acres accommodating nearly 10.8 million gross square feet of building 
space and 12,000 parking spaces with a population of over 30,000 individuals. The campus is built on 
farmland in the Connecticut River Valley.  The campus extends from the top of a glacial drumlin in the 
east (Orchard Hill) to a lake bed in the west (former Lake Hitchcock).  Slopes across the campus reflect 
these land forms.  Along the western slope of Prexy’s Ridge, grades average 10% or higher.  From the 
base of Prexy’s Ridge extending westward, slopes level off to 10% and less.  A series of parallel north-
south terraces step down to the western campus which sits on the bed of former glacial Lake Hitchcock. 
The soils of Orchard Hill are quite different than those of the center and west campus. On this lake bed 
area, grades range between 0 and 5%. Based on slopes alone the campus’ western half appears most 
desirable for building construction. 
 
Soils throughout the campus correspond to the physiography at Orchard Hill; sand glacial tills 
predominate, with rock outcroppings appearing sporadically. The former lakebed area contains soils 
composed largely of sands, silts and clays. The soil condition generally west of Commonwealth Avenue 
presents severe construction premiums due to the clay content in the soil horizon. The remaining 
campus property has existing soil conditions that present little or no restriction to further development. 
Surface water, wetlands and their asassociated buffer zones cover 30% of the University’s land.  The Mill 
River at the campus’s western edge and the Wildwood Brook at the campus’s northern end creates most 
of this wet area. Most of the length of the Tan Brook now exists in culverts on the south and is the 
principal drainage way for central Amherst and the southern half of the campus. This water way and the 
dike that crosses it at the Metawampee Lawn creates the Campus Pond.   There are significant 
regulations and best practice measures that protect and help to guide development around these water 
ways.  These regulations and measures help to create a significant amount of natural open space to the 
north and west of the campus. 

Climate 
 
The climate at UMass Amherst is typical for southern New England.  July is the hottest month in the year 
with temperatures averaging in the mid-80 degrees and January is the coldest month in the year with 
temperature’s averaging about 32 degrees.  October tends to have the highest level of precipitation.  
Snowfall averages about four feet per year.  Unlike some schools in cold climates, UMass Amherst does 
not have a series of underground tunnels between buildings. 
 
Since 1995, there have been 43 warm weather events, ranging from record warmth/heat to excessive 
heat events. In 2012 alone, Massachusetts experienced 27 broken heat records. Most of these records 
were broken between June 20 and June 22, 2012. The table below summarizes notable warm-weather 
events.  
                                                           
1 UMass Amherst Campus Master Plan 2012 
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Meteorologists can accurately forecast extreme heat event development and the severity of the 
associated conditions with several days lead time. These forecasts provide an opportunity for public 
health and other officials to notify vulnerable populations, implement short-term emergency response 
actions, and focus on surveillance and relief efforts on those at greatest risk. Adhering to extreme 
temperature warnings can significantly reduce the risk of temperature-related deaths. 
 
Extreme heat events generally do not impact campus buildings or the reduced summer human 
population, therefore extreme heat was not analyzed in this plan. The University will review this 
decision in the next plan update.  Losses may be associated with the overheating of HVAC systems. 
Additionally, it is essential that certain campus facilities remain operational during natural hazard 
events. Extreme heat events can sometimes cause short periods of utility failure commonly referred to 
as brown-outs, due to increased usage from air conditioners, appliances, etc.  
 
In 2011, nationally 206 people died as a result of extreme heat, up significantly from 138 fatalities in 
2010. This number is well above the 10-year average for heat related fatalities, 119. There were no heat 

Date Type Date Type 

1/13/1995  Record Warmth  7/16/1999  Record Warmth  

7/13/1995  Record Heat  7/17/1999  Record Warmth  

2/22/1997  Record Warmth  7/18/1999  Record Warmth  

1/3/1998  Record Warmth  9/7/1999  Record Warmth  

3/27/1998  Record Warmth  3/8/2000  Record Warmth  

3/28/1998  Record Warmth  5/8/2000  Record Heat  

3/31/1998  Record Warmth  5/9/2000  Record Heat  

9/27/1998  Record Heat  10/14/2000  Record Warmth  

12/2/1998  Record Warmth  12/17/2000  Record Warmth  

12/7/1998  Record Warmth  4/24/2001  Record Heat  

1/24/1999  Record Warmth  5/2/2001  Record Heat  

2/12/1999  Record Warmth  5/3/2001  Record Heat  

3/18/1999  Record Warmth  5/4/2001  Record Heat  

6/7/1999  Excessive Heat  5/12/2001  Record Heat 

1/13/1995  Record Warmth  7/16/1999  Record Warmth  

6/7/1999  Record Heat  7/6/2010  Excessive Heat  

7/4/1999  Excessive Heat  7/21/2011  Excessive Heat  

7/5/1999 Record Heat   
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related deaths occurring in Massachusetts during 2011. In 2011, the most dangerous place to be was in 
a permanent home, likely with little or no air conditioning, where a reported 119 deaths (58%) occurred. 
The next most dangerous identified locations were outside or in an open area, where 31 people (15%) 
succumbed to heat. Texas numbered the most heat victims, 46, followed by Pennsylvania, 36, and 
Illinois, 33. Extreme heat most strongly affected older adults aged 50+, with 170 deaths (58%). Typically, 
older adults are the group most affected by heat. Many more males, 133 (64%), than females, 73 (35%), 
were killed by heat. Those susceptible to extreme heat may suffer from dehydration, heat exhaustion, 
heat cramps, heat stokes or even death. Air-conditioning is the number one protective factor against 
heat-related illness and death. 

Campus Population  

Campus Population and Facilities2 
 
In 2010 the UMass Amherst campus was comprised of 27,569 students and 5,419 employees 
(headcount).  Of that number 3,229 were Continuing and Professional Education students, leaving a 
total of 32,988 individuals associated with the physical campus.  
 
TABLE 2 UMASS AMHERST STUDENTS - FALL 2010 (OIR FACT SHEET AS OF 1/5/11) 

Headcount Student Majors Full-Time Part-Time Total On-Campus 

Undergraduate & Stockbridge 19,669 457 20,126 20,126 

Graduate 2,163 2,051 4,214 4,214 

Cont. & Prof. Education 361 2,868 3,229   

Total 22,193 5,376 27,569 24,340 

 
TABLE 3 UMASS AMHERST FACULTY & STAFF, FALL 2010 (OIR FACT SHEET AS OF 1/5/11) 

  Full-Time Part-Time Head Count FTE 

Executive, Administrative, Managerial & Professional 1,628 149 1,777 1,719 

Faculty 1,231 323 1,554 1,347 

Classified 1,969 119 2,088 2,043 

Subtotal Faculty & Staff 4,828 591 5,419 5,109 

Graduate Appointments   2,550 2,550 1,119 

Total Employees (including graduate appointments) 4,828 3,141 7,969 6,228 

 
Since World War II, the University experienced rapid growth in its enrollment, physical facilities and 
quality of programs.  The physical growth of the campus crested in the decade of the 1970s, which was 

                                                           
2 UMASS Amherst Campus Master Plan 2012 
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the beginning of a fairly stable enrollment plateau that continued, with a peak in 1988, until budget cuts 
and tuition increases triggered enrollment declines in the early 1990s.  Enrollments have been 
increasing steadily since the late 1990s and were at a historical high in 2010 (excluding Continuing and 
Professional Education).  Including Continuing & Professional Education the total student enrollment in 
2010 was 27,569 students. 
 

 
 

FIGURE 1 STUDENT ENROLLMENT 1920 - 2010 

During that time the campus physical assets increased in a corresponding manner.  The greatest 
increase in construction occurred in the late 1960’s and early 1970’s when UMass Amherst prepared for 
increases in student enrollment. 
 

 
 

FIGURE 2 TOTAL CAMPUS GSF 1920 - 2010 
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Today UMass Amherst has 11.5 million gross square feet (GSF) of physical assets in 360 buildings of 
various size and 4,400 acres of land in locations that include Amherst, Hadley, Belchertown, Boston, 
Concord, East Wareham, Glouster, Nantucket, New Salem, Pelham, Princeton, Shutesbury, South 
Deerfield, Springfield, Sunderland, Waltham, Wareham and Worcester.  The main UMass Amherst 
campus comprises 10.7 Million gross square feet of facility space on 1,411 acres of land primarily in 
Amherst and Hadley.   

UMass Amherst Assets 
 
The assets on the UMass Amherst campus include campus buildings, campus infrastructure and utilities, 
social and academic assets, economic and cultural assets and the natural environment.  For the 
purposes of mitigation planning all assets were considered.  However, emphasis was placed on essential 
facilities and their vulnerability to natural hazards. Essential facilities identified by the team include a 
range of buildings, beyond the traditional essential facility definition.  

Campus Buildings 
 
UMass Amherst has 383 buildings of various ages and size.  The buildings sit on 1,411 acres of land that 
is primarily in the Town of Amherst, MA.3  The campus does not easily lend itself to zones for specific 
purposes.   According to the Campus Master Plan, “the building distribution on campus is based on 
zoning principles developed largely in the 1950’s and 1960’s that emphasize a concentration of 
academic and administrative functions within a largely pedestrian campus core and development of the 
campus periphery for athletic, residential and infrastructure functions.”  The majority of buildings on the 
campus, 83 percent, are more than twenty-five years old.  This translates to approximately 72 percent of 
campus facilities between 30 and 60 years old.4  The Campus Planning Division maintains a 
comprehensive database regarding the condition of each building.  The Master Plan refers to the 
Integrated Facilities Plan (IFP) that was done in 2006.  The IFP includes estimates of “keep-up-costs” and 
estimates of “catch-up-costs.” 
 
The Campus Planning Division contributed a series of maps depicting building locations on campus.  
These can be found in Appendix A. 

Infrastructure/Utilities 
 
Utilities on the UMass Amherst campus include a storm water management system, sewer system, 
water system, steam system, electrical system and telecommunications system.  For the purposes of this 
plan the essential facilities within the utilities category included the Central Heating Plant, the Physical 
Plant Flammable Storage Building, the Emergency Notification System, the Fire Alarm System, the 
Switch Gear Building and the Water Tank.  Any conversation regarding campus sustainability included 
the need for these assets.   

Electrical System 
 

                                                           
3 UMASS Amherst Campus Master Plan, Prepared by UMASS Amherst Campus Planning Division, April 2012. 
4 UMASS Amherst Campus Master Plan, Prepared by UMASS Amherst Campus Planning Division, April 2012. 
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According to the University Master Plan, the electrical system is designed with ample redundancy and 
may be described as a “Primary Selective System.”  A key to the system is that any part can handle a full 
load.  Therefore, if power needs to be cut from one area sending power through a different part of the 
system can restore it.  The campus has two electrical substations.  Under normal conditions the Central 
Heating Plan and/or Western Massachusetts Electric Company (WEMCO) feed all electricity on the 
campus.  Emergency generators supplement the system as needed.  It is noted in Appendix I: Essential 
Facility Fact Sheets which essential facilities have generators. 

Information Systems, Telephone, Communications and Internet5 
 
Network connectivity has become an expected “utility” for the campus community.  As such, network 
connectivity is required to support numerous routine University operations.  In a natural disaster 
situation providing network connectivity at identified critical locations will be necessary to allow normal 
processes to occur.  Normal network connectivity will also facilitate effective communication in support 
of recovery efforts.   
 
The campus data network has a number of major “pieces” that are necessary to operate.  These major 
pieces are the campus data center, the campus network core, individual building-level network devices, 
and the wide-area network for off-campus access.   
 
The Office of Information Technologies brought to the attention of the planning team the location of 
telecom stations throughout campus.  It was agreed that the buildings, which house OIT/Telecom 
systems, which work campus wide, would be included under the utilities category.  For this reason, a 
sub-category in the utilities category is OIT/Telecom and includes five building assets that house 
important telecommunication resources. 

CAMPUS DATA CENTER 
 
The campus data center provides essential network services (e.g. DNS, DHCP, Internet connectivity, and 
authentication).  The campus data center also hosts servers that support major communication 
mechanisms such as the campus web server and campus email systems.  Without the campus data 
center in operation network connectivity for all campus users will be limited to non-existent.  In addition 
major campus and departmental resources hosted in the campus data center will be unavailable.  The 
campus data center is physically located in Lederle Lowrise room A106. 

CAMPUS NETWORK CORE 
 
The campus network core provides data transport services between the campus data center, individual 
campus buildings, and “the Internet”.  If any of the campus network core locations are non-operational 
there will be no network connectivity available for a sizeable geographic area of campus.  Each of these 
campus network core locations supports at least one identified “critical” building.  Each campus network 
core location requires electrical power and environmental controls (cooling) to keep temperatures 
below critical equipment shutdown thresholds.  These campus network core locations are: 

• Lederle Graduate Research Lowrise, room A106 (also the campus data center) 
• Knowles Engineering Building, room 04 

                                                           
5 OIT Network Systems and Services, Enterprise Infrastructure, Network-centric Natural Disaster Workgroup 
Critical Infrastructure Summary, June 8, 2012. 
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• Dubois Library, room B02B 
• Whitmore Administration Building, room 113 
• Hamden Dining Commons, room 115 
• Morrill Science Center Section I, room N124A 
• North Residential Area Building D, room D131 
• Node 2 Telecommunications building, room 1 

BUILDING-LEVEL NETWORK EQUIPMENT 
 
Operation of both the campus data center and the campus network core are required to provide general 
connectivity to both on- and off-campus network-based resources for individual network-connected 
devices on campus.  Each campus building is typically connected to the campus network core by a single 
fiber optic cable running through an underground duct-bank encased in concrete.  Each building also 
contains one or more locations with active network equipment that serves only that building.  If the 
single fiber-optic cable is severed or if building-level network equipment is not operational due to lack of 
electrical power or excessive temperatures there will be no network service available in that building. 
Based on the identified list of essential facilities, the list of buildings below will presumably require 
normal network connectivity during natural disaster situations.  This implies a need for intact fiber-optic 
cable connectivity between the campus network core and the building plus a need for electrical power 
and environmental control (cooling) in network equipment spaces.  Note that buildings marked with a 
“*” have more than one network equipment location. 

• Animal Care Facility 
• Auxiliary Services Cold Storage Building 
• Berkshire Dining Commons 
• Central Heating Plant 
• Chenoweth Building and Addition* 
• Conte Polymer Science Building* 
• Draper Hall and Addition* 
• Fernald Hall 
• Hampshire Dining Commons 
• Hasbrouck Laboratory and Addition* 
• Integrated Sciences Building* 
• Lederle Graduate Research Lowrise* 
• Lederle Graduate Research Tower* 
• Life Sciences Laboratory Building (formerly NLSB)* 
• Lincoln Campus Center* 
• Morrill Science Sections 1-4* 
• Physical Plant Building* 
• PVTA building 
• Tobin Hall* 
• Totman Gymnasium 
• UMass Police Department Building* 
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• University Health Services 
• Whitmore Administration Building* 
• Worcester Dining Commons 

WIDE-AREA NETWORK EQUIPMENT 
 
Given the campus data center, the core network equipment, and the building-level network equipment, 
all on-campus network-based resources will be available to on-campus network users.   However, 
individuals connected to the campus network will not be able to reach any network resources that are 
physically off campus (such as local media outlets or the National Weather Service).  And any individuals 
with off-campus network connections will not be able to reach on-campus network-connected 
resources (such as the campus web server).  In order for the campus network to connect with the 
Internet-at-large there are various pieces of wide-area network equipment that need to be operational. 

SIDE NOTE ON VOICE COMMUNICATIONS 
 
As technology continues to evolve traditional telephone voice communications are moving towards 
dependence on the campus data network.  Traditional “TDM-based” digital telephone handsets only 
require internal OIT Telecommunication’s equipment to be operational.  For future network-based “SIP” 
telephones full network connectivity is required for operation of that handset (in addition to internal OIT 
Telecommunications equipment). 

Stormwater Management, Sewer System, Water System and Steam System 
 
UMass is part of a watershed totaling approximately 870 acres, 475 of those acres are on the UMass 
campus.6  The drainage system on campus includes pipes, box culverts, swales, open streams, 
detention/retention ponds, underground storage chambers, and infiltration systems. 
The sewer system on campus runs directly into the Amherst Waste Water Treatment Plant (WWTP) 
located near the Central Heating Plan. 
 
The water distribution system includes 25 miles of water mains, more than 200 hydrants, a 1.5 million 
gallon capacity steel storage tank and numerous valves, meters and appurtenances.7  The campus Water 
Tank is 62-foot diameter welded steel standpipe, 66 feet tall from invert to overflow, located on East 
Pleasant Street.  It is located next to a Town of Amherst Water Tank, and holds 1.25 million gallons of 
water.  In 1980 the tank lost water pressure when it got too low during a drought and the campus was 
evacuated.   
 
The steam system on campus consists of three major components, the Central Heating Plant that 
produces the steam, steam lines that convey the steam to campus buildings, and condensate return 
lines that catch and return condensed water back into the system.8  The Central Heating Plant is an 
award winning facility built in 2008.  It replaced a coal burning power plant and reduced the campus’ 
greenhouse gas emissions by approximately 30%.9  The Central Heating Plant produces nearly all of the 
electricity and steam needed on the campus.  

                                                           
6 UMASS Amherst Campus Master Plan, Prepared by UMASS Amherst Campus Planning Division, April 2012. 
7 UMASS Amherst Campus Master Plan, Prepared by UMASS Amherst Campus Planning Division, April 2012. 
8 UMass Amherst Campus Master Plan, Prepared by UMass Amherst Campus Planning Division, April 2012. 
9 http://www.UMass.edu/livesustainably/projects/award-winning-central-heating-plant 
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Social and Academic Assets 

Campus Research 
 
UMASS Amherst is one of the nation’s top public research universities. 

Historic Buildings10 
 
The campus was established in 1864 and the first buildings were built in 1868.  Two of the original four 
buildings remain, Stockbridge House and Homestead House, together they comprise the University Club.  
Most of the buildings considered historic today were built by 1910. Table 5 shows the complete list of 
historic buildings.  The historic buildings are grouped into three neighborhoods, Ellis Drive, East Ridge 
and Chestnut Ridge.  South College built in 1885 is the oldest brick building on campus.  It was built in a 
way to protect it from fire and includes sections each with their own entranceway and staircase.  The 
Chapel was also built in 1885 and remains today.  Wilder Hall, 1905 was the first building in the United 
States constructed specifically to house a landscape architecture program.  Stockbridge House built in 
1728 was the first house built in Amherst and was used as a home by many college presidents.  Draper 
Hall built in 1903 as a dining commons is home to the back-up emergency operation center today. 
  

                                                           
10 Historical Building Survey, UMASS Amherst, Facilities and Campus Planning, June 2005. 
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TABLE 4 HISTORICAL PROPERTIES 

Chestnut Ridge Historical Area Buildings • Chapel 
• Curry Hicks 
• Goodell Hall 
• Memorial Hall 
• Munson Hall 
• South College 

Ellis Drive Historical Area Buildings • Draper Hall 
• East Experiment Station 
• Flint Hall 
• Goessmann Laboratory 
• Stockbridge Hall 
• West Experiment Station 

East Ridge Historical Area Buildings • Clark Hall 
• Fernald Hall 
• French Hall 
• Stockbridge & Homestead Houses 
• Wilder Hall 

 

University Athletics 
 
The UMass Amherst campus has extensive sports and recreation facilities, which translates to many 
opportunities for college athletes and recreational athletes.  The school offers eleven varsity sports for 
men and twelve varsity sports for women, all are Division 1 National Collegiate Athletic Association 
(NCAA).   

Essential Facilities 
 
Essential or critical facilities are considered assets of the built environment that provide services, which 
are essential for life and economic viability.  For UMass Amherst, the facilities are referred to as 
essential in keeping with naming conventions in Hazus-MH.  Hazus-MH defines essential facilities in five 
categories: emergency operation centers, medical care facilities, fire stations, police stations and 
schools.  For the UMass Amherst risk assessment these five categories were adopted and the school 
category was expanded to an additional five sub-categories to accommodate the range of building uses 
on campus.   
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FIGURE 3 CATEGORIES OF ESSENTIAL FACILITIES 
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TABLE 5 ESSENTIAL FACILITY CATEGORIES 

 
 
 

 
Assigning building facilities to the first four categories was a simple task for the planning team.  These 
categories can be seen in Table Six Essential Facilities.  UMass Amherst has 383 buildings of various age 
and size according to the 2012 Campus Master Plan.  Creating the list of five school sub-categories  
(transportation, residential, research, administration and utilities), and determining their essential 
building assets took considerable time and planning.  The GIS Planning Team came up with the list of 
sub-categories and worked with the HMPC to validate them and assign assets.  This process took several 
months and included weekly meetings.   The result of these efforts is illustrated in Table 7 School - 
Essential Facilities. Each category is described in the proceeding text.

                                                           
11 Although this facility is considered a UMass essential facility, the Town of Amherst owns it. No data was available 
for Hazus-MH modeling purposes. As data becomes available, the facility may be included in future updates of this 
plan.  

Essential Facility Category UMASS Category Detail 
Emergency Operations Center • UMass Police Department 

• Draper Hall 
• Telecom (Slobody Building) 

Medical Care Facility/Emergency Health Services • UMass Health Center 
• UMass Health Center Addition 

Fire Station • Town of Amherst Fire Station11 

Police Station • UMass Police Station 

School 
A. Transportation 
B. Residential 
C. Research 
D. Administration 
E. Utilities 

a. Utility Systems 
b. OIT/Telecom 
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TABLE 6 SCHOOL - ESSENTIAL FACILITIES 

Transportation Utility Systems Administration Residential Research 
PVTA Bus Facility 
Building 

Central Heating 
Plant 

Berkshire House Auxiliary Services 
Food Storage 
Building 

Central Facilities (ACB) 

 EH&S Flammable 
Storage 

Physical Plant 
Building 

Berkshire Dining 
Hall 

Chenoweth Laboratory 

 Switch Gear 
Building 

Physical Plant 
Addition 

Cold Storage 
Building 

Chenoweth Laboratory 
Addition 

 Water Tank Whitmore Hall Franklin Dining Hall Cold Storage Building 
 OIT/Telecom Archives Hampden Dining 

Hall 
Conte Polymer Research 
Center 

 Brooks House Dubois Library Hampshire Dining 
Hall 

Durfee Conservatory 

 Dubois Library Goodell Hall Lincoln Campus 
Center 

Fernald Hall 

 Isenberg School of 
Management 
Building 

Herder Hall North D Hasbrouck Laboratory 

 Mullins Memorial 
Center 

Machmer 
Collection 

Worcester Dining 
Hall 

Integrated Sciences 
Building 

 Slobody Building Physical Plant Worcester Dining 
Hall Addition 

Knowles Engineering 
Building 

 Washington House   Lederle Graduate 
Research Center 

    Morrill Green houses 
    Morrill Science Center 1 
    Morrill Science Center 2 
    Morrill Science Center 3 
    Morrill Science Center 4 
    New Science Building 
    Tobin Hall 
    Totman Physical 

Education Building 
    University Health Center 
    University Health Center 

Addition 

 

Emergency Operations Centers 
 
The campus maintains three emergency operation centers, the UMASS Police Department, Draper Hall 
and the Telecom office in the Slobody Building. UMass Amherst maintains an Emergency Notification 
System that includes three parts: a blast email, emergency text messages and outside warning sirens.  
The outside warning sirens are located in seven places on campus. 

1. Student Union 
2. Physical Plant Building 
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3. Herder Hall 
4. Hampshire Dining Commons 
5. Brown Hall 
6. Grayson Hall 
7. Utility pole near the Mullins Center 

Medical Care Facility/Emergency Health Services 
 
In terms of medical care, the campus is home to UMass Health Services (UHS).  The UHS facility was 
constructed 45 years ago in a time when construction practices as well as campus medical care facilities 
operated under a different set of programmatic requirements. While UMass Health Services has evolved 
and adapted their program to the changing needs of the campus community, the building has not kept 
up with those demands. Following the addition of the consulting rooms and support services such as 
radiology and hematology in 1970, the building shell and infrastructure have remained essentially intact 
since then. University Health Services now operates a 21st century campus health center in a 20th century 
facility and most of the mechanical, electrical and plumbing systems are original and past their expected 
life span.12  The building has several challenges related to compliance with current standards including 
disability access, seismic safety and egress.  In addition, the building is not easily identifiable as a 
medical facility and ambulance access is limited by pedestrian walkways.  All medical emergencies 
beyond the scope of Health Services are treated by Cooley Dickinson Hospital located in Northampton, 
MA eleven miles away. 
 
The CERM committee identified Infectious Disease as a hazard for study.  This plan kept its focus to 
natural hazards however; some data was gathered regarding Infectious Disease.  It is definitely an issue 
on the UMass Campus. Table 8 Infectious Disease Vulnerability Analysis below includes the most 
concerning disease agents as identified by UHS. 
 
TABLE 7 INFECTIOUS DISEASE VULNERABILITY ANALYSIS 

Agent Occurrence Campus Response Risk  
Bacterial meningitis 1999 (3) serious 

cases on campus no 
deaths 

2003 (1) serious 
case student 
recovered after 
weeks in ICU 

Led to a widespread 
vaccination campaign, 
much media and 
parental concern 

Student very active in 
parties & social life over 
650 people required 
post exposure 
prophylaxis Tier 1 event 

Risk is ongoing 
but decreased due 
higher rates of 
vaccination. 

Tuberculosis 1 -2  cases yearly 

1 case MDR TB in 
2007 

All cases require 
investigation; no recent 
documented 
conversions to other 
students or staff. Cases 
tend to be work 

Risk is ongoing 

UHS does a yearly 
TB risk 
assessment. 

                                                           
12 University Health Services Facility Sufficiency Study, Kuhn-Riddle Architects, July 2011. 
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Agent Occurrence Campus Response Risk  
intensive. 

Some cases require 
extensive use of campus 
safe house 

UHS needs to 
automate MACET 
recommendations  

Norvirus Nano technology 
Conference >40 ill 
attendees 2009; all 
recovered after 
sudden & violent GI 
illness 

Winter 2012 
outbreak primarily 
in 1 dorm 

Case traced to catering 
staff with illness and 
poor hygiene: MDPH 
involved in case 
investigation. 

EH&S & housing 
enhanced cleaning 
procedures, UHS 
conducted education to 
RA’s, & increased 
surveillance  

Risk is ongoing 

UHS has begun  
gastro 
surveillance to 
assist with early 
identification of 
clusters 

Salmonella 2011 (2) cases of  
Laboratory acquired 
cases in students, 
they did recover 

Other cases do occur 

Investigation in 
conjunction with MDPH 
& CDC (part of 
nationwide outbreak). 
Particular strain of lab 
salmonella replaced 
with a less virulent 
form. 

Risk for lab 
acquired 
salmonella 
mitigated. 

Risk ongoing for 
travel or food 
borne salmonella 

Food Borne Illnesses: 

Hepatitis A, 
Salmonella, etc. 

Cases occur 
throughout the year, 
historically clusters 
generally limited to 
household contacts 

Impact limited Risk ongoing: 
Impact has a 
potential to be 
much greater due 
to dining 
commons 

Surveillance 
Initiated Fall 2012 

Pandemic Influenza 2009 Pandemic 
hundreds of cases of 
flu; no deaths 

Widespread flu; UHS at 
Tier 1 for many weeks. 

Vigorous vaccination 
campaign, over 10,000 
doses of flu vaccine 
administered on 
campus and in town as 
UMass responded for 
residents of Town of 
Amherst. 

Risk is ongoing 

UMass MRC in 
place needs 
sustainability 
plan. 

Five College JIS in 
progress as result 
of  pandemic AAR 

Yearly Influenza Yearly, severity 
varies year to year 

UHS has experienced 
vaccine shortages 

UHS is a sentinel 
flu surveillance 
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Agent Occurrence Campus Response Risk  
site through 
MDPH/CDC 

 

UMass Police Department/Amherst Fire Station 
 
First responders on campus are located at the Town of Amherst Fire Station and the UMass Police 
Station.  These facilities are directly across the street from each other.  UMass Amherst relies on the 
Town of Amherst Fire Department for emergency services. 

School Facilities 
 
In terms of Hazus-MH, any building not considered in one of the following four categories, emergency 
operation center, medical care facility, fire station or police station, is considered a school building.  For 
purposes of mitigation planning, the planning team divided the school category into five additional 
categories, transportation, residential, research, administration and utilities.  These can be seen in Table 
7 School - Essential Facilities. 

School - Transportation 
 
All participants in the planning process easily agreed upon the category of transportation.  The Pioneer 
Valley Transportation Authority (PVTA) is the largest regional transit authority in Massachusetts.  The 
PVTA maintains a large Bus Facility on the UMass Amherst campus.  UMass Transit Services serves a 
population of 125,000.  The bus fleet includes 72 vehicles.  For more information regarding the transit 
services view the fact sheet in Appendix E. 

School – Residential 
 
UMASS AMHERST IS HOME TO 11,000 STUDENT RESIDENTS.  MOST OF THE DORMS ON CAMPUS INCLUDE DINING 
FACILITIES.  FOR THIS REASON, THE FOCUS OF THIS CATEGORY TURNED TO FOOD AS CAN BE SEEN IN  

Table 9 Residential Essential Facilities.  With 35,000 people on campus, and the chance that regional 
neighbors may turn to UMass for food during a disaster, the facilities listed in this category are dining 
halls and food storage facilities.  The “UMass Offers Food And Shelter After Storm,” article in the 
appendices illustrates how UMass Amherst supported the community after a severe storm. 
 

TABLE 8 RESIDENTIAL ESSENTIAL FACILITIES 

Building ID Residential Essential Facilities  
605 Auxiliary Services Food Storage Building  
399 Berkshire Dining Hall  
292 Cold Storage Building  
334 Franklin Dining Hall  
382 Hampden Dining Hall  
357 Hampshire Dining Hall  
413 Lincoln Campus Center  
673 North D  
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356 Washington House  
085/086 Worcester Dining Hall and Addition  

School – Research 
 
For the purposes of mitigation planning, buildings on campus that include laboratories or hazardous 
materials are in this section.  Table 10 Research Essential Facilities below lists the names of the buildings 
and its associated subtype.    
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Table 11 Research Building Descriptions describes the subtype categories.  For the purposes of this plan, 
these sub categories were grouped into three categories, irreplaceable collections, deep freezers and 
hazardous materials.  The laboratories on campus are considered priority assets for the university and 
research is conducted in many of the academic buildings.  
 
TABLE 9 RESEARCH ESSENTIAL FACILITIES 

Building ID Research Buildings Research Sub-Types 
356 Tobin Hall IR 
111 Machmer Hall CA 
96 Durfee Conservatory CBL 
292 Cold Storage Building F 
604 Knowles Engineering Building H 
291 University Health Center H, F 
418 University Health Center Addition H, F 
101 Chenoweth Laboratory IR, H, F 
123 Totman Physical Education Building IR, H, F 
124 Hasbrouck Laboratory IR, H, F 
318 Hasbrouck Laboratory Addition IR, H, F 
344 Chenoweth Laboratory Addition IR, H, F 
412 Lederle Graduate Research Center IR, H, F 
614 Conte Polymer Research Center IR, H, F 
653 Central Facilities (ACB) IR, H, F 
676 Integrated Sciences Building IR, H, F 
694 New Science Building IR, H, F 
097 Fernald Hall IR, H, F, Cin, CMNH 
290 Morrill Science Center III IR, H, F, CBL 
126 Morrill Science Center I IR, H, F, CMNH 
127 Morrill Science Center II IR, H, F, CMNH 
347 Morrill Science Center IV IR, H, F, CMNH, CML 
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TABLE 10 RESEARCH BUILDING DESCRIPTIONS13 

Symbol Description of Sub-Type 
CA Anthropology Collection 
CMNH Massachusetts Natural History Collection 
CBL Botanical Living Collection 
AR Arboretum 
IR  Irreplaceable Research 
F Deep Freezers 
H Hazmat 
IR,H,F Combination of IR,H,F 
H,F  
H,F,CA  
IR,H,F,CBL  
CML Mineralogy Collection 
Cin Insects Collection 
IR,H,F, Cin,CMNH  
IR,H,F,CMNH  
IR,H,F,CMNH,CML  
 

School – Administration 
 
The administration category includes the Physical Plant Building and Addition as well as Whitmore Hall.  
Physical Plant is responsible for the custodial, grounds, utilities and building maintenance for nearly 6 
million square feet of administrative, academic, and recreational space on the UMass Amherst 
campus.14  The resources of this department would be heavily relied upon during any disaster on 
campus.  Whitmore is home to all of the financial resources on the campus including Office of the 
University Registrar, Office of Financial Aid and Office of the Bursar.  The operation of the campus relies 
upon the protection of these offices.  In fact, admittance to parts of the building is limited to certain 
staff members. 

                                                           
13 The building sub-types are combined into three categories for the purpose of this plan, Irreplaceable Collections, 
Deep Freezers and Hazardous Materials. 
14 http://www.UMass.edu/physicalplant/ 
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TABLE 11 ADMINISTRATION ESSENTIAL FACILITIES 

Building ID Administration Essential Facilities  
007 Berkshire House Berkshire House is the location of 

the Residential Life Operations 
Center, the operates center is a 
7/24/365 operation which 
handles all emergency service 
calls for the residence halls and 
family housing units, additionally 
it is the location of the monitoring 
stations for the door access 
system. 
 

170, 398 Physical Plant Building and Physical Plant 
Addition 

 

388 Whitmore Hall  
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School - Utilities  
 
The utilities category was divided between utilities and telecommunications. 
 
TABLE 12 UTILITIES AND TELECOMMUNICATION ESSENTIAL FACILITIES 

Building ID Utility and Telecommunication Essential Facilities 
664 Central Heating Plant  
397 EH&S Flammable Storage  
429 Switch Gear Building Building located off the UMass 

campus, owned by Verizon. 
Where phone system switches 
from UMASS to Verizon. 

423 Water Tank  
 OIT/Telecom  
004 Brooks House  
417 Dubois Library  
317 Isenberg School of Management Building  
613 Mullins Memorial Center  
660 Slobody Building  
 

Essential Facility Fact Sheets – Appendices 
 
The UMass PDM Essential Facility Fact Sheets are intended to provide a summary of information for 
each of the identified essential facilities. They provide a quick reference for the planning team by 
centralizing pertinent information for use prior to a disaster to determine mitigation actions or during a 
disaster to quickly gather vital building facts. The sheets provide information in three broad categories: 
general building data, critical functions, and damage estimates. Building data includes information 
regarding building attributes including the structure, replacement costs, and size, among other factors. 
Critical functions address items that would be important in a disaster situation such as whether or not 
the building is an Emergency Operations Center (EOC), if there are hazardous materials present, and the 
telecom/network characteristics. Lastly, damage estimates for each hazard are consolidated from the 
hazard mitigation plan risk assessment. This section highlights building vulnerability by providing 
building-level damage estimates and listing any hazard-specific vulnerability (such as subject to flash 
flooding).  The location of where to find more information on hazard vulnerability is also included. The 
information and data found throughout the risk assessment is summarized into a one-two page 
document for each building for easy navigation.     

National Flood Insurance Program (NFIP) 
 
The plan does not specifically address NFIP insured structures within the bounds of the UMass Amherst 
campus because according to the grant guidance document the NFIP does not apply to UMass Amherst.  
However, UMass Amherst acknowledges the Town of Amherst’s participation in the NFIP and complies 
with these regulations.
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Hazard Identification 
 
For the purposes of mitigation planning, FEMA requires that all natural hazards that can impact the 
planning area be considered.  Prior to the mitigation planning process beginning the Comprehensive 
Enterprise Risk Management Committee (CERM) identified the eleven hazards they considered the 
campus to be most vulnerable to.  These can be seen in Table 14 Natural Hazards Identified by CERM 
below. 
 
TABLE 13 NATURAL HAZARDS IDENTIFIED BY CERM 

UMass Amherst Natural Hazards Identified by CERM 
1. Tornados 
2. Earthquakes 
3. Hurricanes 
4. Infectious Disease Outbreak (Consider Epidemic, Pandemic, Mass 
Infection, Bed Bugs) 
5. Major Snow Storm 
6. Severe Winds 
7. Blizzards 
8. Flooding 
9. Ice/Freezing Rain 
10. Severe Rain 
11. Mud Slides 

 
The GIS Planning Team considered these hazards and compared them to the hazards studied in the 
Town of Amherst and Town of Hadley mitigation plans.  These can be seen in Appendix C.  For the 
purposes of this plan, the eleven hazards identified by the CERM committee were re-organized into the 
categories in Table 15 Hazards Identified for Mitigation Plan.  In addition, three additional hazards were 
considered: wildfire, dam failure and drought.  Table 15 Hazards Identified for Mitigation Plan also 
includes justification for each hazard and for each hazard category.  The Infectious Disease Outbreak 
hazard was removed because it is not a natural hazard.  However, the University Health Services 
buildings are considered essential facilities and included in the plan. 
 
TABLE 14 HAZARDS IDENTIFIED FOR MITIGATION PLAN 

Hazards Identified for Mitigation Plan Justification for Inclusion 
Tornado 

• Downburst 
Hampshire County, MA is at risk for tornadoes, 
Thirteen tornadoes touched down in Western MA 
between 1959 and 2005.  In 2011 a tornado struck 
Western MA and caused significant damage in 
towns near UMASS. They pose a significant risk 
because buildings in this part of the country are 
built to a code that does not protect them from 
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Hazards Identified for Mitigation Plan Justification for Inclusion 
severe wind damage. 

Earthquake Small earthquakes occur regularly in Western MA, 
30-40 a year, but are rarely felt.  If a large 
earthquake did occur it would significantly impact 
the infrastructure at UMass.   

Hurricane 
• Severe Winds 

UMass is definitely at risk for hurricanes and 
severe winds.  Hurricanes can cause flash flooding, 
and wind damage to buildings and utilities.  A 
major hurricane is unlikely but lesser hurricanes 
have an annual likelihood of 10%.15 

Winter Storm 
• Blizzard 
• Hail 
• Ice/Freezing Rain 
• Major Snow Storm 
• Nor’easter 

 

New England is known for its winter storms.  Most 
winters include blizzards, freezing rain and major 
snowstorms. 

Flood 
• Flooding 
• Mudslides 
• Severe Rain 
• Thunderstorms 
• Lightning 

Flooding is a distinct possibility at UMass Amherst.  
The Mill River runs along the campus and is 
connected to the Connecticut River Watershed. 
Thunderstorms and heavy rains frequently occur 
during “hurricane season.”  

Wildfire Wildfires have posed a threat to UMass Amherst 
historically.  As the campus grows the amount of 
vegetation decreases limiting the threat. Prexi’s 
Ridge has old growth forest and the 2011 October 
snowstorm downed a significant number of trees, 
for these reasons wildfire could occur on campus.  
A fire on Prexi’s Ridge could disrupt a vital cell 
tower located there. However, the risk is not 
deemed significant enough to study the hazard. 

Dam Failure There are several dams located in the Towns of 
Amherst and Hadley.  The probability of dam 
failure is low and the possibility of impact to 
UMASS Amherst is low.  However a breach at the 
Bernardston Dam or Puffers Pond could impact the 
campus likely through water supply disruption. 
Dam failure was not deemed necessary for 
significant study. 

Drought Drought is certainly a possibility in the UMass 
Amherst region. There was a drought in 1980, 

                                                           
15 The Town of Amherst, Local Natural Hazards Mitigation Plan, September 2010. 
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Hazards Identified for Mitigation Plan Justification for Inclusion 
which impacted the water supply in Amherst 
causing UMass to send approximately 25,000 
students home because the Town of Amherst did 
not have adequate water supply.  That 
circumstance is unlikely to reoccur because of 
water conservation measures UMass has enacted. 

  

Historical Hazard Occurrences 
 
Looking at what hazards have occurred in the vicinity of UMass Amherst in the past is a good way to 
predict what may occur in the future.  The tables below show disaster declarations in Massachusetts as 
well as disasters that impacted the Towns of Hadley and Amherst. 
 
TABLE 15 MAJOR DISASTER DECLARATIONS IN MA16 

YEAR DATE INCIDENT DESCRIPTION 
DISASTER 
NUMBER 

2012 1/6 Severe Storm And Snowstorm 4051 
2011 9/3 Tropical Storm Irene 4028 
2011 6/15 Severe Storms and Tornadoes 1994 
2011 3/7 Severe Winter Storm and Snowstorm 1959 
2010 3/29 Severe Storm and Flooding 1895 
2009 1/5 Severe Winter Storm and Flooding 1813 
2007 5/16 Severe Storms and Inland and Coastal Flooding 1701 
2006 5/25 Severe Storms and Flooding 1642 
2005 11/10 Severe Storms and Flooding 1614 
2004 4/21 Flooding 1512 
2001 4/10 Severe Storms & Flooding 1364 
1998 6/23 Heavy Rain And Flooding 1224 
1996 10/25 Severe Storms/Flooding 1142 
1996 1/24 Blizzard 1090 
1992 12/21 Winter Coastal Storm 975 
1991 11/4 Severe Coastal Storm 920 
1991 8/26 Hurricane Bob 914 
1987 4/18 Severe Storms, Flooding 790 
1985 10/28 Hurricane Gloria 751 
1981 12/3 Urban Fire 650 
1978 2/10 Coastal Storms, Flood, Ice, Snow 546 
1973 10/16 Fire (City of Chelsea) 405 

                                                           
16 http://www.fema.gov/news/disasters_state.fema?id=25  
 

http://www.fema.gov/news/disasters_state.fema?id=25
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YEAR DATE INCIDENT DESCRIPTION 
DISASTER 
NUMBER 

1972 9/28 Toxic Algae In Coastal Waters 357 
1972 3/6 Severe Storms, Flooding 325 
1955 8/20 Hurricane, Floods 43 
1954 9/2 Hurricanes 22 
1953 6/11 Tornado 7 

 
 

TABLE 16 EMERGENCY DECLARATIONS IN MA 

YEAR DATE INCIDENT DESCRIPTION 
DISASTER 
NUMBER 

2011 11/1 Severe Storm 3343 
2011 8/26 Hurricane Irene 3330 
2010 9/2 Hurricane Earl 3315 
2010 5/3 Water Main Break 3312 
2008 12/13 Severe Winter Storm 3296 
2005 10/19 Severe Storms and Flooding 3264 
2005 9/13 Hurricane Katrina Evacuation 3252 
2005 2/17 Snow 3201 
2004 1/15 Snow 3191 
2003 3/11 Snowstorm 3175 
2001 3/28 Snowstorm 3165 
1999 12/6 Fire 3153 
1996 10/23 Extreme Weather/Flooding 3119 
1993 3/16 Blizzards, High Winds and Record Snowfall 3103 
1978 2/7 Blizzards and Snowstorms 3059 

 
  



 

February 2015 

 
UMass Amherst Natural Hazard Mitigation Plan 2015 

 
  

69 

Town of Amherst and Hadley Historical Disaster Occurrences 
 
The following table shows the result of a search for storm events in Hampshire County, MA between 
10/1/2006 and 3/31/201217. 
 

TABLE 17 STORM EVENTS IN HAMPSHIRE COUNTY 

'Mag': Magnitude, 'Dth': Deaths, 'Inj': Injuries, 'PrD': Property Damage, 'CrD': Crop Damage 
Location Date Type Mag Dth Inj PrD CrD 
Amherst 05/15/

2007 
Thunderstorm 
Wind 

50 
kts. 

0 0 0.00K 0.00K 

Belchertown 06/11/
2007 

Thunderstorm 
Wind 

50 
kts. 

0 0 0.00K 0.00K 

Belchertown 07/15/
2007 

Thunderstorm 
Wind 

50 
kts. 

0 0 0.00K 0.00K 

Amherst 07/15/
2007 

Thunderstorm 
Wind 

50 
kts. 

0 0 0.00K 0.00K 

Hadley 07/15/
2007 

Thunderstorm 
Wind 

55 
kts. 

0 0 0.00K 0.00K 

South Amherst 05/31/
2008 

Hail 0.75 
in. 

0 0 0.00K 0.00K 

Amherst 06/16/
2008 

Lightning  0 0 90.00
K 

0.00K 

Amherst 06/24/
2008 

Hail 0.75 
in. 

0 0 0.00K 0.00K 

Amherst 07/18/
2008 

Thunderstorm 
Wind 

50 
kts. 

0 0 10.00
K 

0.00K 

Amherst 07/22/
2008 

Thunderstorm 
Wind 

50 
kts. 

0 0 10.00
K 

0.00K 

Hadley 07/27/
2008 

Thunderstorm 
Wind 

50 
kts. 

0 0 30.00
K 

0.00K 

Hadley 05/09/
2009 

Thunderstorm 
Wind 

50 
kts. 

0 0 1.00K 0.00K 

Hadley 05/04/
2010 

Thunderstorm 
Wind 

50 
kts. 

0 0 20.00
K 

0.00K 

Amherst 05/04/
2010 

Thunderstorm 
Wind 

50 
kts. 

0 6 85.00
K 

0.00K 

Amherst 05/04/
2010 

Thunderstorm 
Wind 

50 
kts. 

0 0 25.00
K 

0.00K 

Amherst 05/26/
2010 

Thunderstorm 
Wind 

50 
kts. 

0 0 20.00
K 

0.00K 

Hadley 05/26/
2010 

Thunderstorm 
Wind 

50 
kts. 

0 0 30.00
K 

0.00K 

                                                           
17 www.ncdc.noaa.gov/stormevents  
 

http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=34083
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=44853
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=51361
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=51374
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=51379
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=103638
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=113944
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=117257
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=125913
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=127537
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=127262
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=162536
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=233213
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=233227
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=233562
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=237098
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=237117
http://www.ncdc.noaa.gov/stormevents
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Location Date Type Mag Dth Inj PrD CrD 
Amherst 05/26/

2010 
Thunderstorm 
Wind 

50 
kts. 

0 0 40.00
K 

0.00K 

Amherst 07/21/
2010 

Thunderstorm 
Wind 

50 
kts. 

0 0 8.00K 0.00K 

Hampshire 06/01/
2011 

Hail 1.00 
in. 

0 0 0.00K 0.00K 

Hampshire 06/01/
2011 

Hail 1.00 
in. 

0 0 0.00K 0.00K 

Hampshire 06/01/
2011 

Hail 0.75 
in. 

0 0 0.00K 0.00K 

Hampshire 06/01/
2011 

Hail 1.75 
in. 

0 0 0.00K 0.00K 

Hampshire 06/01/
2011 

Thunderstorm 
Wind 

50 
kts. 

0 0 15.00
K 

0.00K 

Hampshire 06/01/
2011 

Hail 1.75 
in. 

0 0 0.00K 0.00K 

Hampshire 06/01/
2011 

Thunderstorm 
Wind 

50 
kts. 

0 0 10.00
K 

0.00K 

Hampshire 06/01/
2011 

Thunderstorm 
Wind 

50 
kts. 

0 0 15.00
K 

0.00K 

Hampshire 06/08/
2011 

Hail 0.88 
in. 

0 0 0.00K 0.00K 

Hampshire 06/08/
2011 

Thunderstorm 
Wind 

50 
kts. 

0 0 15.00
K 

0.00K 

Hampshire 06/08/
2011 

Thunderstorm 
Wind 

50 
kts. 

0 0 15.00
K 

0.00K 

Hampshire 06/09/
2011 

Thunderstorm 
Wind 

50 
kts. 

0 0 3.00K 0.00K 

Amherst 07/26/
2011 

Thunderstorm 
Wind 

50 
kts. 

0 0 5.00K 0.00K 

Amherst 08/01/
2011 

Hail 1.50 
in. 

0 0 0.00K 0.00K 

Amherst 08/01/
2011 

Hail 1.75 
in. 

0 0 0.00K 0.00K 

Amherst 08/01/
2011 

Hail 1.00 
in. 

0 0 0.00K 0.00K 

Amherst 08/01/
2011 

Hail 1.00 
in. 

0 0 0.00K 0.00K 

 
  

http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=237181
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=254726
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=323378
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=323377
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=323379
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=323380
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=323381
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=323382
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=323383
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=323405
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=328901
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=328900
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=328902
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=328924
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=336601
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=337452
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=337453
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=337454
http://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=337455
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Other Weather Extremes Events18 
A total of 13,882 other weather extremes events within 50 miles of Hampshire County were recorded 
from 1950 to 2010. The following is a breakdown of these events: 
 

TABLE 18 OTHER STORM EVENTS 

  

                                                           
18 http://www.usa.com/hampshire-county-ma-natural-disasters-extremes.htm 

Type Count Type Count Type Count Type Count Type Count 
Avalanche 0 Blizzard 9 Cold 113 Dense Fog 2 Drought 28 
Dust Storm 0 Flood 1,656 Hail 2,672 Heat 73 Heavy 

Snow 
375 

High Surf 4 Hurricane 0 Ice Storm 26 Landslide 1 Strong 
Wind 

434 

Thunder-
storm Winds 

6,657 Tropical 
Storm 

2 Wildfire 3 Winter 
Storm 

256 Winter 
Weather 

120 

Other 1,451   
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Profiling Hazards 
 
The Federal Emergency Management Agency (FEMA) requires that each hazard considered in the risk 
assessment be profiled.  This profile includes a general description of the hazard, its location, previous 
occurrences of the hazard, the extent (severity or magnitude of the hazard) and future probability.  In 
addition this plan includes a vulnerability assessment to address impact.  The location refers to the 
geographic area impacted by the hazard. Previous occurrences refer to events that have impacted the 
planning area or that have occurred nearby. Given the small planning area, it can be difficult to portray 
risk when looking exclusively at the campus. Therefore, areas surrounding the campus are included to 
best identify threats.  The extent refers to the strength or magnitude of each hazard, for instance a 4.2 
magnitude earthquake or the duration of a flooding event. Future probability refers to the statistical 
probability of a hazard impact the planning area. When possible, an annual probability is determined. If 
there is not sufficient data, input from the planning team and data from the surrounding area on 
previous occurrences is used to define probability of future events.    

Hazard Profiling Methodology 
Hazard profiling involves identification of the hazards that could impact the planning areas including the 
associated historical occurrences, location, extent, and future probability. In addition, a vulnerability 
assessment is performed to determine the potential hazard impact on campus assets. Several methods 
were utilized to determine these requirements.  

Hazard Identification and Profiling 
A variety of national, state, and local sources were used to determine historical occurrences, location, 
extent, and future probability. Sources vary for each hazard but they are documented throughout the 
plan. When possible, Geographic Information Systems (GIS), specifically ArcGIS 10.0 Service Pack 3 was 
utilized to create maps and depict risk and location.   

Vulnerability Assessment 
For the earthquake, flood, and hurricane wind hazards, Hazus-MH 2.1 was utilized to determine 
vulnerability.  Hazus-MH is a nationally applicable standardized methodology that contains models for 
estimating potential losses from earthquakes, floods, and hurricanes. Hazus-MH uses Geographic 
Information Systems (GIS) technology to estimate physical, economic, and social impacts of disasters. It 
graphically illustrates the limits of identified high-risk locations due to earthquake, hurricane, and floods 
Additional hazards rely on overlay analysis using ArcGIS where the hazard layer is laid over existing 
essential facilities. When neither of the aforementioned methods could be applied, a qualitative 
approach to assessing vulnerability was employed.  
 
In addition to the Hazus-MH analysis of risks to the campus form high priority natural events, the HMPC 
also brainstormed and discussed their personal experiences with natural hazards on the campus. A 
summary of this process follows. 
 
Questions to HMPC: Where have you experienced the effects of natural hazards? 
 

• Behind Morrill Science Center (#’s 2 and 3)—flooding during heavy rain as water did not drain 
quickly 

• Campus Center, East Side—flooding during a heavy, fast rain in 2012 and in past years, water 
reached two feet 

http://www.fema.gov/national-earthquake-hazards-reduction-program-nehrp
http://www.ready.gov/hurricanes
http://www.ready.gov/floods
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•  
• Goessman—flooding (but may have been due to construction) 
• Lot 32—flooding due to debris blocking storm gate 
• Commonwealth Ave—flooding in heavy rains because storm drains are too small 
• Microburst in Spring 2010—blew solar collector off roof 
• Felt earthquakes in 2011 and 2002; recall some limited structural damage at the Mullins Center 

due to an earthquake in the 90s 
• Chancellors’ house--Summer 2008, “wicked storm” caused flooding 
• Hadley Continuing Ed building—high wind knocked the fiber optic cable off the pole line 
• Flat roofs—winter 2010, brought in a roofing company to shovel snow off roofs 
• Water supply—drought in 1980s necessitated sending all students home 

 

Tornado 

Hazard Description 
A tornado is a violent windstorm characterized by a twisting, funnel-shaped cloud extending to the 
ground. Tornadoes are most often generated by thunderstorm activity (but sometimes result from 
hurricanes and other tropical storms) when cool, dry air intersects and overrides a layer of warm, moist 
air forcing the warm air to rise rapidly.  The damage caused by a tornado is a result of the high wind 
velocity and wind-blown debris, also accompanied by lightning or large hail.  According to the National 
Weather Service, tornado wind speeds range from 40 miles per hour to more than 300 miles per hour. 
The most violent tornadoes have rotating winds of 250 miles per hour or more and are capable of 
causing extreme destruction and turning normally harmless objects into deadly missiles. 
 
Each year, an average of over 1,253 tornadoes is reported nationwide, resulting in an average of 80 
deaths and 1,500 injuries.19 However, more recent data shows this figure increasing to 1,252 tornadoes 
per year between 1991 and 2010.20 According to the NOAA Storm Prediction Center (SPC), the highest 
concentration of tornadoes in the United States has been in Oklahoma, Texas, Kansas and Florida 
respectively.  Although the Great Plains region of the Central United States does favor the development 
of the largest and most dangerous tornadoes (earning the designation of “tornado alley”), Florida 
experiences the greatest number of tornadoes per square mile of all U.S. states (SPC, 2002). It should be 
noted that 2011 was a particularly deadly year for tornadoes. Tornadoes claimed 553 lives due to the 
events in Joplin, Missouri and Alabama.  Figure 4 Tornado Activity in the United States shows tornado 
activity in the United States based on the number of recorded tornadoes per 1,000 square miles. 
 

                                                           
19 http://www.nssl.noaa.gov/edu/safety/tornadoguide.html   
20 http://www.ncdc.noaa.gov/oa/climate/severeweather/tornadoes.html, 1991 – 2010. 
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FIGURE 4 - TORNADO ACTIVITY IN THE UNITED STATES21 

 
Tornadoes are more likely to occur during the months of March through May and are most likely to form 
in the late afternoon and early evening. Most tornadoes are a few dozen yards wide and touchdown 
briefly, but even small short-lived tornadoes can inflict tremendous damage. Highly destructive 
tornadoes may carve out a path over a mile wide and several miles long. 
 
The destruction caused by tornadoes ranges from light to inconceivable depending on the intensity, size 
and duration of the storm. Typically, tornadoes cause the greatest damage to structures of light 
construction, including residential dwellings (particularly mobile homes). Tornadic magnitude is 
reported according to the Fujita and Enhanced Fujita Scales. Tornado magnitudes prior to 2005 were 
determined using the traditional version of the Fujita Scale. Tornado magnitudes that were determined 
in 2005 and later were determined using the Enhanced Fujita Scale. 
 
TABLE 19 THE FUJITA SCALE (EFFECTIVE PRIOR TO 2005)22 

F-SCALE 
NUMBER INTENSITY WIND SPEED TYPE OF DAMAGE DONE 

F0 GALE 
TORNADO 40–72 MPH Some damage to chimneys; breaks branches off trees; pushes 

over shallow-rooted trees; damages to sign boards. 

F1 MODERATE 
TORNADO 73–112 MPH 

The lower limit is the beginning of hurricane wind speed; peels 
surface off roofs; mobile homes pushed off foundations or 
overturned; moving autos pushed off the roads; attached garages 
may be destroyed. 

F2 SIGNIFICANT 
TORNADO 113–157 MPH 

Considerable damage. Roofs torn off frame houses; mobile homes 
demolished; boxcars pushed over; large trees snapped or uprooted; 
light object missiles generated. 

                                                           
21 NOAA Storm Prediction Center 
22 National Weather Service 
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F3 SEVERE 
TORNADO 158–206 MPH Roof and some walls torn off well-constructed houses; trains 

overturned; most trees in forest uprooted. 

F4 DEVASTATING 
TORNADO 207–260 MPH Well-constructed houses leveled; structures with weak foundations 

blown off some distance; cars thrown and large missiles generated. 

F5 INCREDIBLE 
TORNADO 261–318 MPH 

Strong frame houses lifted off foundations and carried considerable 
distances to disintegrate; automobile sized missiles fly through the 
air in excess of 100 meters; trees debarked; steel re-enforced 
concrete structures badly damaged. 

F6 INCONCEIVABLE 
TORNADO 319–379 MPH 

These winds are very unlikely. The small area of damage they might 
produce would probably not be recognizable along with the mess 
produced by F4 and F5 wind that would surround the F6 winds. 
Missiles, such as cars and refrigerators would do serious secondary 
damage that could not be directly identified as F6 damage. If this 
level is ever achieved, evidence for it might only be found in some 
manner of ground swirl pattern, for it may never be identifiable 
through engineering studies.  

 

 
 
 
 

TABLE 20 THE ENHANCED FUJITA SCALE (EFFECTIVE 2005 AND LATER)23 

EF-SCALE  
NUMBER 

INTENSITY 
PHRASE 

3 SECOND GUST 
(MPH) TYPE OF DAMAGE DONE 

EF0 GALE 65–85 Some damage to chimneys; breaks branches off trees; 
pushes over shallow-rooted trees; damages to sign boards. 

EF1 MODERATE  86–110 

The lower limit is the beginning of hurricane wind speed; 
peels surface off roofs; mobile homes pushed off 
foundations or overturned; moving autos pushed off the 
roads; attached garages may be destroyed. 

EF2 SIGNIFICANT  111–135 
Considerable damage. Roofs torn off frame houses; mobile 
homes demolished; boxcars pushed over; large trees 
snapped or uprooted; light object missiles generated. 

EF3 SEVERE 136–165  Roof and some walls torn off well-constructed houses; trains 
overturned; most trees in forest uprooted. 

EF4 DEVASTATING 166–200 
Well-constructed houses leveled; structures with weak 
foundations blown off some distance; cars thrown and large 
missiles generated. 

EF5 INCREDIBLE Over 200 

Strong frame houses lifted off foundations and carried 
considerable distances to disintegrate; automobile sized 
missiles fly through the air in excess of 100 meters; trees 
debarked; steel re-enforced concrete structures badly 
damaged. 

 
                                                           
23 National Weather Service 
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Downbursts 
There are two types of downbursts: microbursts and macrobursts. Downbursts less than 2.5 miles wide, 
duration less than 5 minutes, and winds up to 168 miles per hour are called “microbursts.”  Larger 
events greater than 2.5 miles at the surface and longer than 5 minutes with winds up to 130 miles per 
hour are referred to as “macrobursts.” Both types of downbursts are possible in the UMass Amherst 
planning area.  
 
Downbursts are often confused with tornadoes and may be associated with thunderstorm events. 
Conversely to tornadoes, where wind flow inward, downburst wind flows outward, often resulting in 
straight-line winds.  They are caused by down drafts from the base of a convective thunderstorm cloud.  
It occurs when rain-cooled air within the cloud becomes heavier than its surroundings.  Thus, air rushes 
towards the ground in a destructive yet isolated manner. 

Location 
Tornadoes and downbursts have the potential to occur throughout the state of Massachusetts, and thus 
UMass Amherst, though they are an uncommon event. Tornadoes typically impact a relatively small 
area, but damage may be catastrophic. Event locations are random and it is not possible to predict 
specific areas that are more susceptible to tornado strikes over time.  The entire campus of UMass 
Amherst is at risk to a tornado event. 
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Previous Occurrences 
A total of 45 historical tornado events that had a recorded magnitude of 2 or above were reported in or 
near Hampshire County24. Three of these events occurred in Hampshire County with the greatest 
magnitude of Category 3.  The June 1, 2011 tornado that touched down in Springfield, MA and the 
Connecticut River Valley was a gigantic reminder about the regions susceptibility to tornadoes.  Table 22 
below shows tornado occurrences within 20 miles of Hampshire County. The following table, Table 23, 
shows the nine tornadoes that have occurred within Hampshire County between 1954 and 2000. MAP 1 
UMASS Area Historical Tornadoes maps the area tornadoes, including path where possible, to portray 
risk near the area. Previous events have come dangerously close to campus.  No specific information 
was reported, though they are a known occurrence in the area. 

 
 

TABLE 21 HISTORICAL TORNADO EVENTS IN HAMPSHIRE COUNTY, MA25 

Distance 
(miles) 

Date Mag-
nitude 

Start 
Lat/Log 

End 
Lat/Log 

Lengt
h 

Width Fatali
ties 

Injuri
es 

Property 
Damage 

Crop 
Damage 

Affected 
County 

0.8 1958-08-
14 

2 42°19'N / 
72°38'W 

 1.00 
Mile 

67 Yards 0 0 250K 0 Hampshire 

1.3 1961-07-
21 

2 42°22'N / 
72°38'W 

42°18'N / 
72°34'W 

4.90 
Miles 

167 Yards 0 0 25K 0 Hampshire 

2.5 1971-09-
13 

3 42°20'N / 
72°40'W 

 0.50 
Mile 

7 Yards 0 0 25K 0 Hampshire 

6.2 1963-05-
20 

2 42°24'N / 
72°36'W 

42°25'N / 
72°34'W 

  0 0 25K 0 Franklin 

                                                           
24 http://www.usa.com/hampshire-county-ma-natural-disasters-extremes.htm 
25 http://www.usa.com/hampshire-county-ma-natural-disasters-extremes.htm 



 

February 2015 

 
UMass Amherst Natural Hazard Mitigation Plan 2015 

 
  

79 

Distance 
(miles) 

Date Mag-
nitude 

Start 
Lat/Log 

End 
Lat/Log 

Lengt
h 

Width Fatali
ties 

Injuri
es 

Property 
Damage 

Crop 
Damage 

Affected 
County 

6.3 1966-08-
11 

2 42°12'N / 
72°38'W 

42°16'N / 
72°33'W 

5.60 
Miles 

67 Yards 0 0 250K 0 Hampden 

8.2 1955-07-
05 

2 42°26'N / 
72°34'W 

   0 0 3K 0 Franklin 

13.7 1972-08-
27 

2 42°30'N / 
72°30'W 

 1.00 
Mile 

100 Yards 0 0 25K 0 Franklin 

15.5 1975-07-
24 

2 42°06'N / 
72°40'W 

 0.30 
Mile 

33 Yards 0 0 25K 0 Hampden 

19.0 1958-07-
11 

2 42°35'N / 
72°30'W 

 1.00 
Mile 

100 Yards 0 0 3K 0 Franklin 

19.3 2006-07-
11 

2 42°33'N / 
72°24'W 

42°33'N / 
72°24'W 

2.90 
Miles 

200 Yards 0 0 200K 0 Franklin 

 Brief Description: Brief F2 Touchdown in Wendell Hot and humid air in place over southern New England set the stage for severe thunderstorms 
throughout the Bay State during the afternoon and early evening. Although storm damage was reported from the Connecticut Valley region to the 
Worcester Hills and Merrimack Valley, damage was especially severe in eastern Franklin County as well as Boston's North Shore. Early in the 
afternoon, one cluster of thunderstorms formed in Franklin County and rapidly became severe, causing considerable damage in Montague and 
especially Wendell. A damage survey conducted by the National Weather Service concluded the damage in Wendell was caused by a combination of 
straight-line wind damage and a tornado, which was rated as a strong F2 on the Fujita Scale with winds estimated near 155 mph. Damage began 
around 230 pm EDT, about 200 yards west of Montague Road. Wind damage extended from Montague Road about 1.5 miles east to Wicket Pond in 
the Wendell State Forest. Large oak, maple, and pine trees were uprooted and snapped in this area. Some oaks over two feet in diameter were 
snapped about 10 to 15 feet from the ground. Damage from this microburst extended along a path of one and a half miles in length, and anywhere 
from 50 to 300 yards in width. Wind speeds were estimated near 90 mph. Tornado damage first appeared on the northeast corner of Wicket Pond. 
An eyewitness reported seeing a six foot wave form on the pond. On the west side of the pond, many trees were snapped 15 to 20 feet above the 
ground, with debris left in a chaotic pattern. The next area of damage was on Wicket Pond Road, which is where the most severe damage occurred. 
Trees as large as 3 feet in diameter were uprooted. Bark was stripped off trees and a house had part of its roof torn off. The tornado tracked to the 
east along Wicket Pond Road, passing over Depot Road which is in Wendell Center. Part of a roof was torn off an old barn and many trees were 
uprooted. After crossing Depot Road, the tornado continued to track to the east, passing north of Morse Village Road. A construction storage trailer 
was completely destroyed and its roof was wrapped around a tree. Trees were also uprooted or snapped in this area. Damage came to an end about 
one half mile east of New Salem Road. The path length of the tornado was approximately 3 miles. Its average width was 200 yards, varying from 100 
to 300 yards. A little more than one hour later, another cluster of severe thunderstorms brought significant damage to Cape Ann, in particular 
Marblehead Neck and the adjacent coastal waters. Initially, the storms produced hail as large as 3 inches in diameter - just larger than baseball size - 
which are considered to be the second largest hailstones reported in Massachusetts. A National Weather Service storm survey concluded that 
multiple wet microbursts, or sudden outflow of damaging straight-line winds combined with torrential rainfall, impacted the area around Marblehead 
Neck between 357 pm and 430 pm EDT. The survey noted that westerly winds gusting as high as 90 mph occurred in an area centered from 
Marblehead Harbor across Corinthian Lane and Barker Lane, and then out to sea. The land damage path was short, primarily because the land is 
only about 700 feet wide in that area. The main damage path was about 150 feet wide. It consisted of tree damage and minor structural damage, 
although substantial damage was noted to sailing vessels and at least one car. Damage was more sporadic near Manley Street, about 600 feet 
farther north, and also to the south and southwest on Foster Street, Harbor Avenue, and Ocean Avenue. Interviews with eyewitnesses provide more 
detail as to how the storms affected the area. Between 340 pm and 345 pm EDT, winds shifted to the northeast and produced sea spray at the mouth 
of Marblehead Harbor. This was the result of earlier thunderstorms passing north of the area. Then, from 357 pm to 405 pm EDT, a white tempest 
developed over Marblehead Harbor on the neck side of the harbor, estimated by the Corinthian Yacht Club chair to be about 300 yards upstream 
from the dock. This curtain of water and high winds advanced toward the yacht club, lifting 30-foot vessels approximately 20 feet in the air and 
catapulting them end over end toward the dock. An anemometer on the dock was viewed to have reached 95 mph before it blew off its mast. 
Damage was less severe, but still significant, from the Connecticut Valley to the Worcester Hills and Merrimack Valley. There were many reports of 
downed trees, large branches, and hail up to the size of quarters from the Springfield area to Grafton, Westborough, and Framingham as well as 
farther northeast into Hardwick, Wilmington, and Boxford. Torrential rainfall caused significant urban flooding, especially in Springfield, Oxford, 
Wakefield, and Beverly. In Salem, two cars on Pope Street were submerged by up to 3 feet of water when about 2 inches of rain fell in 20 minutes. 
Other cars were flooded in Salem and Lynn due to other roads being flooded, including a stretch of Route 129. Lightning struck Athol Memorial 
Hospital, causing minor damage to the facility. 
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TABLE 22 TORNADOES IN HAMPSHIRE COUNTY, MA26 

Date County Touch 
Lat 

Touch 
Long 

Lift Lat Lift Long 

1954-08-16 Hampshire 42.27 -72.25 - - 
1957-07-05 Hampshire 42.3 -72.6 - - 
1958-08-14 Hampshire 42.32 -72.63 - - 
1961-07-21 Hampshire 42.37 -72.63 42.3 -72.57 
1965-05-27 Hampshire 42.3 -72.7 - - 
1966-08-11 Hampden, 

Hampshire 
42.2 -72.63 42.27 -72.55 

1971-09-13 Hampshire 42.33 -72.67 - - 
1984-07-05 Hampshire 42.4 -72.85 - - 
2000-06-02 Hampshire 42.35 -72.7 42.35 -72.7 
 

                                                           
26 http://www.tornadohistoryproject.com/tornado/Massachusetts/Hampshire/table 
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MAP 1 UMASS AREA HISTORICAL TORNADOES
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Extent (severity and magnitude) 
As the Fujita Scales in the hazard description subsection indicated, the most severe tornadoes are 
capable of producing winds over 200 miles per hour and have Enhanced Fujita Scale rating of EF5. A 
magnitude EF5 tornado is conceivable on the UMASS Amherst campus, though it is unlikely due to 
topography and the built environment. Tornadoes have also occurred in areas nearby Amherst including 
Springfield and Worcester.   Downburst winds may reach 168 miles per hour.27  These are of concern to 
UMass Amherst. 

Future Probability 
One measure of tornado activity is the tornado index value. It is calculated based on historical tornado 
events data using USA.com algorithms. It is an indicator of the tornado level in a region. A higher 
tornado index value means a higher chance of tornado events. Data was used for Hampshire County to 
determine the Tornado Index Value as shown in the table below. 
 
TABLE 23 USA.COM HAMPSHIRE COUNTY NATURAL DISASTERS AND WEATHER EXTREMES 

Tornado Index28 
Hampshire County 127.27 
Massachusetts 87.60 
U.S. 136.98 

 
Historical occurrence data indicated nine tornado events in Hampshire County between 1954 and 2000 
in Hampshire County. Using this information, an annual probability of .20 (or 20 percent) probability of 
occurrence in a given year.  This corresponds to an annual probability rating of likely (between 10 and 
100 percent annual probability) on the PRI scale.  There is little historical information on downbursts in 
the area. However, based on local knowledge about the area, downburst will also fall into the 
probability of possible.  Although no downbursts or microbursts have been reported, it is likely that 
some have occurred.  

Vulnerability Assessment  
Tornadoes and downbursts are atmospheric hazards so they have the potential to impact all areas. All 
existing and future assets, essential facilities, and populations are vulnerable to the tornado and 
downburst hazards. When a tornado or downburst strikes, it impacts a small area but often results in 
catastrophic building damage and multiple fatalities since there is little warning. Additional impacts 
include power failure, class disruption or campus shutdown, loss of communications, research 
disruption and downed trees and debris. 

Earthquake  

Hazard Description 
An earthquake is movement or trembling of the ground produced by sudden displacement of rock in the 
Earth's crust. Earthquakes result from crustal strain, volcanism, landslides or the collapse of caverns.  
Earthquakes can affect hundreds of thousands of square miles, cause damage to property measured in 
the tens of billions of dollars, result in loss of life and injury to hundreds of thousands of persons and 
disrupt the social and economic functioning of the affected area. 
                                                           
27 http://www.erh.noaa.gov/cae/svrwx/downburst.htm 
28 http://www.usa.com/hampshire-county-ma-natural-disasters-extremes.htm 
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Most property damage and earthquake-related deaths are caused by the failure and collapse of 
structures due to ground shaking.  The level of damage depends upon the amplitude and duration of the 
shaking, which are directly related to the earthquake size, distance from the fault, site and regional 
geology.  Other damaging earthquake effects include landslides, the down-slope movement of soil and 
rock (mountain regions and along hillsides), and liquefaction, in which ground soil loses the ability to 
resist shear and flows much like quick sand.  In the case of liquefaction, anything relying on the 
substrata for support can shift, tilt, rupture or collapse. 
 
Most earthquakes are caused by the release of stresses accumulated as a result of the rupture of rocks 
along opposing fault planes in the Earth’s outer crust. These fault planes are typically found along 
borders of the Earth's 10 tectonic plates. The areas of greatest tectonic instability occur at the 
perimeters of the slowly moving plates, as these locations are subjected to the greatest strains from 
plates traveling in opposite directions and at different speeds. Deformation along plate boundaries 
causes strain in the rock and the consequent buildup of stored energy. When the built-up stress exceeds 
the rocks' strength, a rupture occurs. The rock on both sides of the fracture is snapped, releasing the 
stored energy and producing seismic waves, generating an earthquake. According to the Boston College 
Weston Observatory, however, earthquake location in the Northeast rarely corresponds to tectonic 
plate locations. There are theories indicating that “ancient zones of weakness” exist, where once active 
faults reside. However, locating such faults and proving they are the source of earthquake activity has 
proven difficult.  
 
Earthquakes are measured in terms of their magnitude and intensity.  Magnitude is measured using the 
Richter Scale, an open-ended logarithmic scale that describes the energy release of an earthquake 
through a measure of shock wave amplitude (Table 25 Richter Scale).  Each unit increase in magnitude 
on the Richter Scale corresponds to a 10-fold increase in wave amplitude, or a 32-fold increase in 
energy.  Intensity is most commonly measured using the Modified Mercalli Intensity (MMI) Scale based 
on direct and indirect measurements of seismic effects. The scale levels are typically described using 
roman numerals, ranging from  “I” corresponding to imperceptible (instrumental) events to “XII” for 
catastrophic (total destruction).  A detailed description of the Modified Mercalli Intensity Scale of 
earthquake intensity and its correspondence to the Richter Scale is given in Table 28 Richter v. Moment 
Magnitude Values. 
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TABLE 24 RICHTER SCALE29 

RICHTER 
MAGNITUDES EARTHQUAKE EFFECTS 

< 3.5 Generally not felt, but recorded. 

3.5 - 5.4 Often felt, but rarely causes damage. 

5.4 - 6.0 At most slight damage to well-designed buildings.  Can cause major damage to poorly 
constructed buildings over small regions. 

6.1 - 6.9 Can be destructive in areas up to about 100 kilometers across where people live. 

7.0 - 7.9 Major earthquake. Can cause serious damage over larger areas. 

8 or > Great earthquake. Can cause serious damage in areas several hundred kilometers across. 

 
TABLE 25 MODIFIED MERCALLI INTENSITY SCALE FOR EARTHQUAKES30 

Scale Intensity Description Of Effects 
Corresponding  
Richter Scale 
Magnitude 

I INSTRUMENTAL Detected only on seismographs.  

II FEEBLE Some people feel it. < 4.2 

III SLIGHT Felt by people resting; like a truck rumbling by.  

IV MODERATE Felt by people walking.  

V SLIGHTLY 
STRONG Sleepers awake; church bells ring. < 4.8 

VI STRONG Trees sway; suspended objects swing, objects 
fall off shelves. < 5.4 

VII VERY STRONG Mild alarm; walls crack; plaster falls. < 6.1 

VIII DESTRUCTIVE Moving cars uncontrollable; masonry fractures, 
poorly constructed buildings damaged.  

IX RUINOUS Some houses collapse; ground cracks; pipes 
break open. < 6.9 

X DISASTROUS 
Ground cracks profusely; many buildings 
destroyed; liquefaction and landslides 
widespread. 

< 7.3 

XI VERY 
DISASTROUS 

Most buildings and bridges collapse; roads, 
railways, pipes and cables destroyed; general 
triggering of other hazards. 

< 8.1 

XII CATASTROPHIC Total destruction; trees fall; ground rises and 
falls in waves. > 8.1 

 
 
 

                                                           
29 FEMA 
30 FEMA 
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Beginning in 2002, the USGS began using Moment Magnitude as the preferred measure of magnitude 
for all USGS earthquakes greater than magnitude 3.5. This was primarily due to the fact the Richter Scale 
has an upper bound, so large earthquakes were difficult to measure. Moment Magnitude is also used in 
Hazus-MH, which is used in this report to determine vulnerability. Moment Magnitude also has a scale, 
but no instrument is used to measure it.  Instead, factors such as the distance the earthquake travels, 
the area of the fault, and land that was displaced (also known as “slip”) are used to measure moment 
magnitude. Table 27 Moment Magnitude Scale shows the Moment magnitude scale, and Table 28 
Richter v. Moment Magnitude Values show a few examples of how the Moment Magnitude Scale 
compares to the Richter Scale.  
 
TABLE 26 MOMENT MAGNITUDE SCALE 

Scale Value Effect 

Less than 3.5 Very weak; unlikely to be felt 

3.5 – 5.4 Generally felt; rarely causes damage 

6.1-6.9 Will not cause damage to well-designed buildings; will damage 
poorly designed ones 

7.0-7.9 Considered a “major earthquake” that causes a lot of damage 

8 or greater Large and destructive earthquake that can destroy large cities 

 

TABLE 27 RICHTER V. MOMENT MAGNITUDE VALUES 

Earthquake Richter Scale Moment Magnitude 

New Madrid, MO 1812 8.7 8.1 

San Francisco, CA 1906 8.3 7.7 

Prince William, AK 1964 8.4 9.2 

Northridge, CA 1994 6.4 6.7 

 

Location 
Although earthquakes typically occur along fault lines, earthquakes in the Northeast do not always occur 
on the known fault lines throughout the area. As discussed in the hazard description subsection, the 
location of where earthquakes will occur in the Northeast is still very uncertain. Earthquakes are more 
common on the eastern side of Massachusetts (near the Cape Cod and Boston areas). Some of these 
occurrences, especially those of larger magnitude, may also be felt in Amherst due to the hard rock that 
permits earthquake energy waves to travel long distances while dissipating slowly.  The Developing: 
Earthquake Shakes Massachusetts, Other Northeast States article in the Appendices describes an 
earthquake with an epicenter in Virginia, which was felt in Western Massachusetts. A recent 4.0 
earthquake in Maine, and felt in Amherst, is described under the historical occurrences subsection. 
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All areas of the UMass Amherst planning are susceptible to an earthquake occurrence.  Fault lines, 
however, are not a sufficient indicator of earthquake location in the Northeast.  The figure below was 
used to indicate possible earthquake locations to demonstrate locational risk. It shows the location of 
relative seismic risk for the United States. It indicates that the UMass Amherst planning area is in an 
approximate zone of 2 to 4 percent g hazard area. Percent g refers to the acceleration due to gravity.  
 
UMass Amherst resides in the second lowest hazard area.  

 
FIGURE 5 U.S. EARTHQUAKE HAZARD MAP31 

Previous Occurrences 
The Northeast experiences several earthquakes each year. Coastal areas such as Boston and the Cape 
are particularly susceptible to a damaging event. Several earthquake occurrences have been reported 
around the UMass Amherst planning area, though most are quite small and likely go unfelt. Some 
historical earthquakes, however, have been felt and likely caused minor damages. The strongest event 
was likely the 1638 New Hampshire earthquake, thought to be around a 6.5 magnitude.32 This 
earthquake occurred on June 1 and is documented by several colonists. This event would cause 
significant damage through the area if it were to occur today. Another severe event was the 1755 Cape 
Ann scenario caused widespread damage along the New England Coast on November 18th. This event is 
estimated to be around a 6.2 magnitude event. Reports of twelve to fifteen hundred chimneys toppled 
in Boston.33 Lastly, the 1791 Moodus, Connecticut earthquake, which occurred on May 16th, is the 
largest reported event in Connecticut history.34 This earthquake would have been felt in Amherst and 
could have caused damages. A fissure several meters long formed in the ground and latched doors were 
shaken open.   The Minor Earthquake Tremors Felt In Western Massachusetts article in the Appendices 
describes an earthquake with an epicenter in Canada that was felt in Western Massachusetts. 
 
Residents of Springfield, Massachusetts felt vibrations from an earthquake centered near Ossipee, New 
Hampshire on December 20, 1940. The Springfield Republican newspaper reported that "dishes toppled 
from the shelves in many kitchens and wall pictures swung pendulum fashion on their fastenings."35 The 
article below also highlights a recent event.  

                                                           
31 United States Geological Survey 
32 http://www.nesec.org/hazards/earthquakes.cfm 
33 http://www.nesec.org/hazards/earthquakes.cfm 
34 http://earthquake.usgs.gov/earthquakes/states/events/1791_05_16.php 
35 https://www2.bc.edu/~kafka/Why_Quakes/why_quakes.html 

http://www.nesec.org/hazards/earthquakes.cfm
http://www.nesec.org/hazards/earthquakes.cfm
http://earthquake.usgs.gov/earthquakes/states/events/1791_05_16.php
https://www2.bc.edu/%7Ekafka/Why_Quakes/why_quakes.html
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Tiny temblor sets ground trembling under Western Massachusetts36 
 
January 28, 2012|By Martin Finucane 
A very small earthquake was detected Thursday night in Western 
Massachusetts near the town of Deerfield. 
The 1.3-magnitude quake struck at 8:59 p.m. about 3 miles south of 
South Deerfield, the US Geological Survey said today. 
The disturbance occurred at a depth of about three miles. 
The location of the quake was near the intersection of Long Plain Road 
and Straits Road in the small town of Leverett. 
Michelle Archer, whose house is almost directly over the reported quake 
location, said she was at a drawing class at Amherst College and didn’t 
feel anything. Her husband, who was sitting on the couch at home, 
didn’t feel it, either. 

 
A more recent earthquake was felt on October 16, 2012. This event has an epicenter about twenty miles 
west of Portland, Maine was felt in for hundreds of miles, including Western Massachusetts and UMass 
Amherst.  As previously noted, earthquakes in the Northeast are typically felt over a broad region due to 
the hard rock and soil composition of the area. The earthquake was about three miles deep, relatively 
shallow, which added to the strong feeling of shaking that the earthquake produced. The USGS 
measured the earthquake to be a 4.0 magnitude. The quake caused shaking that lasted several seconds 
(reported as “felt strongly in Massachusetts” by the USGS) but there were no reports of injury or 
damage according to a statement released by Governor Deval Patrick. A UMass Amherst student 
reported shaking on the fifth floor of the library, which lasted 30 seconds to one minute.37 According to 
the USGS, a magnitude 4.0 earthquake typically can be felt 60 miles from the epicenter but rarely causes 
any damage.  
 
Figure 6 Northeast Earthquake Hazard Occurrence Map below as depicts historical occurrence of 
earthquakes in the Northeast. The figure on the left (1924-1974) is from the USGS, and the figure on the 
right is from Weston Observatory archives recorded by the Northeastern United States Seismic 
Network.38 It can be inferred from the photo that earthquakes of a lower magnitude are possible in the 
UMass Amherst planning area, though none have been reported as causing damage.  

 

                                                           
36 http://articles.boston.com/2012-01-28/metro/30669548_1_temblor-magnitude-small-earthquake 
37 http://earthquake-report.com/2012/10/15/major-earthquakes-list-october-16-2012/ 
38 https://www2.bc.edu/~kafka/Why_Quakes/why_quakes.html 

https://www2.bc.edu/%7Ekafka/Why_Quakes/why_quakes.html
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FIGURE 6 NORTHEAST EARTHQUAKE HAZARD OCCURRENCE MAP 

 

Extent (severity and magnitude) 
Figure 7 Peak Acceleration with 10 Percent Probability of Exceedance in 50 Years below shows the 
intensity level of an earthquake based on the national USGS map of peak acceleration with 10 percent 
probability of exceedance in 50 years. It is the probability that ground motion will reach a certain level 
during an earthquake.  The data show peak horizontal ground acceleration (the fastest measured 
change in speed for a particle at ground level that is moving horizontally due to an earthquake) with a 
10 percent probability of exceedance in 50 years.  The U.S. Geological Survey (USGS) Geologic Hazards 
Team, which conducts global investigations of earthquake, geomagnetic, and landslide hazards compiled 
the map. According to this map, the UMASS Amherst planning area lies within an approximate zone of 
level of about 0.02-0.03 peak ground acceleration, which can be used to define extent.  This indicates 
that the planning area exists within an area of low seismic risk. 
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FIGURE 7 PEAK ACCELERATION WITH 10 PERCENT PROBABILITY OF EXCEEDANCE IN 50 YEARS39 

Extent could also be measured by percent g, which indicated as up to four percent based on the map 
above.  The USGS uses information based on historical occurrences (rather than fault location) to 
determine earthquake activity in the Northeast. Damage to older buildings (pre-1965), have an 
approximate damage threshold of ten percent g.40 Newer buildings will likely be even less vulnerable 
due to increased building code.  However, any large earthquake event could cause damage in the area.   
As a final measure of extent, the USGS 2009 Earthquake Probability Mapping website was consulting. 
Using inputs of a depth of 50 kilometers and a time span of 100 years, the extent of the earthquake 
hazard in the area is a magnitude 5.4. However, the probability drops to zero when magnitude is raised 
to 5.5 or greater. It should be noted that altering the parameters, such as extending time span, could 
increase the probability of greatest magnitude for this hazard. However, it is extremely unlikely that any 
event would cause severe damage in the area.  
 
As shown in the Northeast Earthquake Hazard Occurrence map above, earthquakes of magnitude 3 to 6 
are prevalent throughout the Northeast.  
 
Future Probability 
Several measures can be used to determine earthquake probability. One measure of earthquake activity 
is the Earthquake index value. It is calculated based on historical earthquake events data using USA.com 
algorithms. It is an indicator of the earthquake activity level in a region. A higher earthquake index value 
means a higher chance of earthquake events. Data was used for Hampshire County to determine the 
Earthquake Index Value as shown in Table 29 Earthquake Index. 

                                                           
39 USGS, 2008 
40 http://earthquake.usgs.gov/learn/faq/?faqID=218 
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TABLE 28 EARTHQUAKE INDEX 

Earthquake Index41 
Hampshire County .18 
Massachusetts .70 
1.84 1.84 
 
Three additional measures were used for future probability of earthquake on the UMass Amherst 
campus. First, a map developed by the Boston College Weston Observatory highlighting historical 
events. 42  Second, information from the USGS 2009 Earthquake Probability Mapping website was 
gleaned.43  Third, the statistical reoccurrence probability based on historical occurrences is presented. 
Figure 8 Northeast Earthquake Probability below shows the New England Region with county outlines 
and cities and towns (red dots). There is a 66 percent change that a magnitude 2.7 or greater 
earthquake will occur in one of the green shaded areas based on occurrences between 1975 and 1988. 
Hampshire County (and thus UMass Amherst) is not included in the shaded area. However, it is possible 
that an event could occur outside of these areas. 

 
FIGURE 8 NORTHEAST EARTHQUAKE PROBABILITY 

The United States Geological Survey was also consulted to create a custom probability map. The output 
indicated a 0.02 probability (2 percent) of a magnitude 5 or greater event occurring within 100 years at a 
depth of 50 kilometers.   

                                                           
41 http://www.usa.com/hampshire-county-ma-natural-disasters-extremes.htm 
42 http://www.bc.edu/research/westonobservatory/northeast/eqprobability.html 
43 https://geohazards.usgs.gov/eqprob/2009/index.php 



 

February 2015 

 
UMass Amherst Natural Hazard Mitigation Plan 2015 

 
  

91 

 
FIGURE 9 USGS EARTHQUAKE PROBABILITY MAP 

As an additional indicator of risk, the probability dropped to zero when determining probability of a 
magnitude 6 or greater event. This indicates that small earthquakes are possible in the region but a large 
earthquake is unlikely to occur.  
 
Future statistical probability, for consistency throughout the document, was also determined based on 
known historical events. Three earthquakes are thought to have caused damage in Amherst between 
1638 and 1791 (a 153-year span). This results in an annual probability of 0.02 (or a 2 percent), which 
corresponds to a PRI rating of possible. However, several additional small earthquakes have occurred in 
the planning area that have been felt but were not damage causing. Small earthquakes may cause some 
damage since buildings are not designed to withstand earthquake impacts. If a large earthquake were to 
occur in the planning area or nearby, damage could be widespread and catastrophic. The UMass 
planning team recognizes earthquake as a threat, particularly due to the potential to contaminate or 
disrupt the water supply. This is reflected in the PRI index through a “critical” impact rating, since these 
scenarios could result in campus shutdown. A low earthquake probability should not preclude campus 
officials from implementing cost effective earthquake mitigation building techniques such as anchoring 
equipment or pursuing higher building codes.  

Vulnerability Assessment  
All existing and future buildings and populations are susceptible to the earthquake hazard, though major 
damage is not anticipated due to the extent of the earthquake hazard in the UMass Amherst planning 
area. However, if a larger magnitude earthquake were to impact the campus, widespread damage and 
death is possible since most buildings were not designed to withstand earthquake impacts.  Additional 
impacts include broken windows, structural uncertainty in buildings (needing time consuming 
inspections), class disruption or campus shutdown, loss of communications, power failure, water supply 
disruption, and research disruption. While earthquakes last for just a few seconds, they occur without 
warning and impact a large area. Therefore, much of the planning area could sustain damage.   
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To further assess vulnerability, Hazus-MH 2.1 was used to model the earthquake hazard and its potential 
impact on UMass essential facilities. An arbitrary scenario was modeled using a moment magnitude 5 
earthquake, southwest of the campus boundary, as shown in Map 2. A moment magnitude 5 impacting 
the planning area is feasible though it would be considered a strong event.  
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MAP 2 HAZUS-MH MAGNITUDE 5 ARBITRARY EARTHQUAKE SCENARIO LOCATION
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The arbitrary scenario provided an estimate of probability of structural damage and functionality.  The 
probability of sustaining structural damage is broken into five damage state categories: none, slight, 
moderate, extensive, and complete destruction. The functionality estimate is the percent functional that 
a building is anticipated to be at a certain time period following the earthquake event.  These estimates 
are a worst-case scenario. The results for structural damage and functionality are shown in the following 
two tables, Table 30 Magnitude 5 Earthquake Scenario at UMASS Amherst:  Structural Damage and 
Table 31 Arbitrary Earthquake Scenario at UMASS Amherst: Loss of Use. Structural damage is presented 
first and is presented in order of the greatest chance of sustaining complete damage. Information 
regarding functionality follows.  
 
It should be noted that Hazus-MH results should be taken in relative terms. Although the raw data is 
presented at a building-by-building level, more general conclusions should be drawn from the results. 
For example, focus on the buildings that have a higher probability of potentially being completely 
destroyed to investigate for possible mitigation actions. Conclusions on characteristics of buildings with 
a high damage probability are also discussed below.  
 
TABLE 29 MAGNITUDE 5 EARTHQUAKE SCENARIO AT UMASS AMHERST:  STRUCTURAL DAMAGE 

Building ID Essential Facility Name Probability of Sustaining Damage 
 No 

Damage 
Slight Moderate Extensive Complete 

 SCHOOLS      
357 Hampshire Dining Hall  12% 15% 31% 24% 19% 
347 Morrill Science Center IV  72% 7% 5% 6% 10% 
398 Physical Plant Building Addition  61% 13% 10% 6% 10% 
653 Central Facilities (ACB)  17% 15% 40% 20% 8% 
604 Knowles Engineering Building 17% 15% 40% 20% 8% 
356 Washington House 14% 19% 36% 24% 7% 
502 Lederle Graduate Research Center 

Addition 
15% 19% 36% 23% 6% 

605 Auxiliary Services Food Storage 
Building 

22% 25% 38% 12% 3% 

423 Water Tank 41% 25% 23% 9% 2% 
086 Worcester Dining Hall Addition 40% 19% 30% 9% 2% 
417 DuBois Library 40% 19% 30% 9% 2% 
676 Integrated Sciences Building 46% 20% 26% 6% 2% 
004 Brooks House 46% 29% 20% 4% 2% 
429 Switch Gear Building 77% 14% 7% 1% 0% 
085 Worcester Dining Hall 63% 23% 13% 1% 0% 
124 Hasbrouck Laboratory 63% 23% 13% 1% 0% 
126 Morrill Science Center I 62% 23% 13% 1% 0% 
170 Physical Plant Building 62% 23% 13% 1% 0% 
694 New Science Building 63% 23% 13% 1% 0% 
123 Totman Physical Education Building 83% 11% 5% 1% 0% 
317 Isenberg School of Management 

Building 
83% 11% 5% 1% 0% 

007 Berkshire House 88% 8% 4% 0% 0% 
382 Hampden Dining Hall 82% 12% 6% 0% 0% 
614 Conte Polymer Research Center 88% 8% 4% 0% 0% 
399 Berkshire Dining Hall 78% 17% 5% 1% 0% 
412 Lederle Graduate Research Center 78% 17% 5% 1% 0% 
413 Lincoln Campus Center 78% 17% 5% 1% 0% 
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Building ID Essential Facility Name Probability of Sustaining Damage 
 No 

Damage 
Slight Moderate Extensive Complete 

 SCHOOLS      
415 Tobin Hall 78% 17% 5% 1% 0% 
613 Mullins Memorial Center 78% 17% 5% 1% 0% 
097 Fernald Hall 78% 12% 9% 1% 0% 
344 Chenoweth Laboratory Addition 82% 12% 6% 0% 0% 
397 Physical Plant Flammable Storage 82% 14% 4% 0% 0% 
290 Morrill Science Center III 82% 14% 4% 0% 0% 
292 Cold Storage Building 82% 14% 4% 0% 0% 
334 Franklin Dining Hall 82% 14% 4% 0% 0% 
546 PVTA Bus Facility Building 82% 14% 4% 0% 0% 
664 Central Heating Plant 82% 14% 4% 0% 0% 
673 North D 82% 14% 4% 0% 0% 
127 Morrill Science Center II 76% 15% 8% 1% 0% 
101 Chenoweth Laboratory 76% 15% 8% 1% 0% 
318 Hasbrouck Laboratory Addition 76% 15% 8% 1% 0% 
388 Whitmore Hall 76% 18% 5% 0% 0% 
 MEDICAL      
291 University Health Center 46% 29% 20% 4% 2% 
418 University Health Center Addition 46% 29% 20% 4% 2% 
 POLICE           
693 Police Station 83% 13% 4% 0% 0% 
 EOC           
660 Slobody Building 17% 15% 40% 21% 8% 
087 Draper Hall 83% 11% 5% 1% 0% 
693 Police Station 83% 13% 4% 0% 0% 
 

As a way to focus on buildings with potential high risk, those buildings with a probability of extensive 
damage of 20 percent or greater or a probability of complete damage of six or greater, were chosen as 
“high vulnerability” buildings.44  Seven buildings fall into this highly vulnerable category:  

1. Hampshire Dining Hall,  
2. Morrill Science Center IV,  
3. Physical Plant Building Addition,  
4. Central Facilities (ACB),  
5. Knowles Engineering Building,  
6. Washington House, and the  
7. Lederle Graduate Research Center.  

The building locations are shown below in Map 3. 

                                                           
44 Note that the high vulnerability classification of buildings was based on Hazus-MH 2.1 results and arbitrarily 
defined bounds of extensive damage of 20 percent or greater and/or complete damage probability of six percent 
or greater. Additional buildings may be highly vulnerable that fall outside of the arbitrarily defined bounds.  
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MAP 3 HAZUS-MH HIGH VULNERABILITY BUILDINGS
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The results were investigated to determine if any of the buildings with high damage estimates had a 
correlation.  The Hampshire Dining Hall has the highest probability of complete damage at 19 percent.  It 
resides on soft soil (soil type E) and is made of concrete.  It is the only high vulnerability building that 
resides on soft soil.  In addition, building type and USGS landslide incidence were investigated.  These 
buildings may warrant further investigation to determine the actual extent of risk.  The following 
commonalities resulted for these buildings:   

• The building with the highest damage resided on soil type E (soft soil) 
• The remain six buildings were on soil type A (hard rock) 
• Four buildings were concrete with shear walls 
• All but one building (Washington House) reside in the USGS low incident landslide area 

A single underlying cause does not appear to exist for buildings that resulted in the high vulnerability 
damage classification.  The most likely cause is soil type (and thus location) is a likely cause though 
vulnerability is also attributed to building construction type.  These seven high vulnerability buildings 
were also mapped with soil location as shown below in Map 4.  All buildings are classified as school 
facilities in Hazus-MH but broken down further by the HMPC. Categories listed under the high 
vulnerability classification include research, residential, and administration buildings.  
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MAP 4 HAZUS-MH HIGH VULNERABILITY BUILDINGS WITH SOIL TYPES
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As noted above, Hazus-MH also provides a functionality estimate as the percent functional at a certain 
number of days following the earthquake event (1, 7, 14, 30, 90 days).  This is the worst-case scenario 
for functionality as many buildings may recover more quickly and several variables impact the speed of 
continuity of operations.  The functionality estimate is presented in the table by those buildings with the 
lowest functionality estimate at the 90-day mark (indicating lowest anticipated functionality).  For 
example, the building with the lowest functionality at 90 days following the earthquake event is 
Hampshire Dining Hall. This building is expected to be 69 percent functional at this time. Buildings 
increase in functionality following this example. The seven buildings selected as high vulnerability above 
(based on Hazus-MH estimates) are reported as having low functionality percentages.  
 
TABLE 30 ARBITRARY EARTHQUAKE SCENARIO AT UMASS AMHERST: LOSS OF USE 

Building ID Essential Facility Name Functionality (percent functional) 
 Day 1 Day 7 Day 14 Day 30 Day 90 
 SCHOOLS      
357 Hampshire Dining Hall 12 26 27 57 69 
356 Washington House 14 33 33 69 81 
653 Central Facilities (ACB) 17 32 32 72 82 
604 Knowles Engineering Building 17 32 32 72 82 
502 Lederle Graduate Research Center 

Addition 
15 34 35 71 83 

398 Physical Plant Building Addition 61 74 74 84 87 
347 Morrill Science Center IV 72 79 79 85 88 
605 Auxiliary Services Food Storage 

Building 
22 46 47 84 90 

423 Water Tank 41 66 66 89 93 
086 Worcester Dining Hall Addition 40 58 59 89 93 
417 DuBois Library 40 59 59 89 94 
676 Integrated Sciences Building 46 66 66 92 95 
004 Brooks House 46 74 75 95 97 
124 Hasbrouck Laboratory 63 85 86 99 99 
126 Morrill Science Center I 62 85 86 99 99 
694 New Science Building 63 85 86 99 99 
170 Physical Plant Building 62 85 86 99 99 
429 Switch Gear Building 77 91 91 98 99 
085 Worcester Dining Hall 63 85 86 99 99 
101 Chenoweth Laboratory 76 91 91 99 99 
318 Hasbrouck Laboratory Addition 76 91 91 99 99 
317 Isenberg School of Management 

Building 
83 93 94 99 99 

127 Morrill Science Center II 76 91 91 99 99 
097 Fernald Hall 78 90 91 99 100 
123 Totman Physical Education Building 83 93 94 99 100 
399 Berkshire Dining Hall 78 94 95 99 100 
382 Hampden Dining Hall 82 93 94 99 100 
412 Lederle Graduate Research Center 78 94 94 99 100 
413 Lincoln Campus Center 78 94 94 99 100 
613 Mullins Memorial Center 78 94 95 99 100 
415 Tobin Hall 78 94 94 99 100 
007 Berkshire House 88 96 96 100 100 
614 Conte Polymer Research Center 88 96 96 100 100 
388 Whitmore Hall 76 94 95 100 100 
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Building ID Essential Facility Name Functionality (percent functional) 
 Day 1 Day 7 Day 14 Day 30 Day 90 
664 Central Heating Plant 82 96 96 100 100 
344 Chenoweth Laboratory Addition 82 93 94 100 100 
292 Cold Storage Building 82 96 96 100 100 
334 Franklin Dining Hall 82 96 96 100 100 
290 Morrill Science Center III 82 96 96 100 100 
673 North D 82 96 96 100 100 
397 Physical Plant Flammable Storage 82 96 96 100 100 
546 PVTA Bus Facility Building 82 96 96 100 100 
 MEDICAL      
291 University Health Center 46 73 75 95 97 
418 University Health Center Addition 46 73 75 95 97 
 POLICE      
693 Police Station 83 96 96 100 100 
 EOC      
660 Slobody Building 17 32 32 72 82 
087 Draper Hall 83 93 96 99 100 
693 Police Station 83 96 96 100 100 
 
A more general, aggregate Hazus-MH earthquake analysis was also conducted using the same 
parameters as above (magnitude 5 earthquake). In this scenario, building attributes, point specific soils, 
and landslide susceptibility inputs were not considered. Instead of a building specific location, only the 
number of essential facilities per census block and the replacement value per census block were defined 
in this analysis. This data was aggregated up to the census track level for the earthquake model.  In 
addition, the soil type was set to “A – Hard Rock” for the entire planning area as this type made up the 
majority of the UMass Amherst planning area. This scenario was considered in addition to the above 
analysis because it provided an estimate of dollar losses for the total planning area.  To emphasize, this 
was an aggregate analysis, so estimates were provided as a total value for the planning area (based on 
essential facilities and their combined replacement value) as opposed to building-by-building results. 
The estimated total dollar loss for buildings and contents for the UMass planning area indicated in Table 
32 Building and Content Damage Values. 
 
TABLE 31 BUILDING AND CONTENT DAMAGE VALUES 

Building Damage Percent of Total 
Exposure of Essential 
Facilities 

Content Damage Percent of Total 
Exposure of Essential 
Facilities 

$12,638,675 2% $18,124,660 1% 
 
  

Hurricanes 

Hazard Description 
Hurricanes and tropical storms are classified as cyclones and defined as any closed circulation 
developing around a low-pressure center in which the winds rotate counter-clockwise in the Northern 
Hemisphere (or clockwise in the Southern Hemisphere) and whose diameter averages 10 to 30 miles 
across. A tropical cyclone refers to any such circulation that develops over tropical waters. Tropical 
cyclones act as a “safety-valve,” limiting the continued build-up of heat and energy in tropical regions by 
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maintaining the atmospheric heat and moisture balance between the tropics and the pole-ward 
latitudes. The primary damaging forces associated with these storms are high-level sustained winds, 
heavy precipitation and tornadoes.  
 
The key energy source for a tropical cyclone is the release of latent heat from the condensation of warm 
water.  Their formation requires a low-pressure disturbance, warm sea surface temperature, rotational 
force from the spinning of the earth and the absence of wind shear in the lowest 50,000 feet of the 
atmosphere.  The majority of hurricanes and tropical storms form in the Atlantic Ocean, Caribbean Sea 
and Gulf of Mexico during the official Atlantic hurricane season, which encompasses the months of June 
through November.  The peak of the Atlantic hurricane season is in early to mid-September and the 
average number of storms that reach hurricane intensity per year in the Atlantic basin is about six (6). 
 
As an incipient hurricane develops, barometric pressure (measured in millibars or inches) at its center 
falls and winds increase.  If the atmospheric and oceanic conditions are favorable, it can intensify into a 
tropical depression.  When maximum sustained winds reach or exceed 39 miles per hour, the system is 
designated a tropical storm, given a name, and is closely monitored by the National Hurricane Center in 
Miami, Florida.  When sustained winds reach or exceed 74 miles per hour the storm is deemed a 
hurricane.  Hurricane intensity is further classified by the Saffir-Simpson Hurricane Wind Scale (Table 33 
Saffir-Simpson Scale), which rates hurricane wind intensity on a scale of 1 to 5, with 5 being the most 
intense. 
 
TABLE 32 SAFFIR-SIMPSON SCALE45 

Category Maximum Sustained  
Wind Speed (MPH) 

1 74–95 
2 96–110 
3 111–129 
4 130–156 
5 157 + 

 
The Saffir-Simpson Scale categorizes hurricane intensity linearly based upon maximum sustained winds, 
which is used to estimate potential damage.  Hurricanes of category 3, 4, and 5 are classified as “major” 
hurricanes, and while hurricanes within this range comprise only 20 percent of total tropical cyclone 
landfalls, they account for over 70 percent of the damage in the United States.   

                                                           
45 National Hurricane Center, 2012 
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Table 34 Hurricane Damage Classifications describes the damage that could be expected for each 
category of hurricane.  Damage during hurricanes may also result from spawned tornadoes, storm surge 
and inland flooding associated with heavy rainfall that usually accompanies these storms. 
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TABLE 33 HURRICANE DAMAGE CLASSIFICATIONS46 

Storm 
Category 

Damage  
Level Description of Damages Photo  

Example 

1 

MINIMAL No real damage to building structures.  Damage 
primarily to unanchored mobile homes, shrubbery, 
and trees.  Also, some coastal flooding and minor 
pier damage. An example of a Category 1 hurricane 
is Hurricane Dolly (2008).   

Very dangerous winds will 
produce some damage 

2 

MODERATE Some roofing material, door, and window damage.  
Considerable damage to vegetation, mobile 
homes, etc.  Flooding damages piers and small 
craft in unprotected moorings may break their 
moorings. An example of a Category 2 hurricane is 
Hurricane Francis in 2004. 

 
Extremely dangerous winds 
will cause extensive damage 

3 

EXTENSIVE 
Some structural damage to small residences and 
utility buildings, with a minor amount of curtain 
wall failures.  Mobile homes are destroyed.  
Flooding near the coast destroys smaller 
structures, with larger structures damaged by 
floating debris.  Terrain may be flooded well 
inland. An example of a Category 3 hurricane is 
Hurricane Ivan (2004). 

 
Devastating damage will 
occur 

4 

EXTREME More extensive curtain wall failures with some 
complete roof structure failure on small 
residences.  Major erosion of beach areas.  Terrain 
may be flooded well inland. An example of a 
Category 4 hurricane is Hurricane Charley (2004).  

Catastrophic damage will 
occur 

5 

CATASTROPHIC 
Complete roof failure on many residences and 
industrial buildings.  Some complete building 
failures with small utility buildings blown over or 
away.  Flooding causes major damage to lower 
floors of all structures near the shoreline.  Massive 
evacuation of residential areas may be required. 
An example of a Category 5 hurricane is Hurricane 
Andrew (1992). 

 
Catastrophic damage will 
occur 

 

                                                           
46 National Hurricane Center, FEMA 
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An associated hazard to hurricanes is severe winds.  Hurricane remnants may move through the area as 
severe wind events, or the events may be accompanied by a thunderstorm or snowstorm. Wind events 
have the potential to occur throughout the year and may carry winds as strong as a hurricane or 
downburst (as described in the tornado section).  Straight-line wind events may also be categorized as 
severe winds, which typically accompany thunderstorms. These winds can cause severe destruction to 
communities and threaten the safety of a population.  Wind zones are shown below.  

 
FIGURE 10 PALMER FEMA WIND ZONES47 

 

Location 
A hurricane, or severe wind event, has the potential to affect any area in the state. Therefore, it is 
assumed the entire UMass Amherst campus is susceptible to a hurricane event. All existing and future 
buildings and populations are at risk to this hazard. However, the impact and extent will vary based on 
hurricane track and location.   

                                                           
47 http://www.fema.gov/safe-rooms/wind-zones-united-states 
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Regarding high wind, UMass Amherst resides in FEMA Wind Zone II (susceptible to 160 miles per hour 
winds), hurricanes, and a special wind region.48  

Previous Occurrences 
Severe wind events are quite common in the Northeast Region and are possible in all months of the 
year.  The following article recounts a severe wind event in 2010 on the UMass Amherst campus.  
 

UMASS Students Injured in Severe Storm 
NECN: Alysha Palumbo, Amherst, Mass.49 - Summer like temperatures 
gave way to severe thunderstorms Tuesday evening. There is no 
shortage of damage around New England.  
Alysha Palumbo reports from the campus of UMass Amherst where six 
students suffered minor injuries.  
UMass Police report six people were treated for minor injuries 
after heavy winds toppled two tents at a barbecue held in the 
Northeast residential area. 
According to the university, the most significant damage occurred 
at the Knowles engineering building, where winds blew five solar 
panels from the roof, wrecking the energy array, valued at 
$80,000. One tree was toppled, and one person was temporarily 
trapped in an elevator for more than an hour in Thoreau residence 
hall.  

 
In the spring of 2010 solar panels were blown off the Knowles Engineering building due to wind.  Also 
tents and equipment were blown around resulting in several injuries.  The early warning system, which 
consists of horns on buildings, was constructed after this incident and was used recently to alert people 
using outside tents to seek immediate shelter.  The campus does have its own low level Doppler radar 
system, which can indicate precisely where events occur. 
 
Hurricanes have also impacted the UMass Amherst planning area. National Hurricane Center historical 
track data was also used to determine previous occurrences on the UMass Amherst campus since 1851. 
The data indicates that no storms have passed directed through the campus. However, Hurricane Belle 
(1976) passed just east of the campus. The storm peaked with Category 3 strength but passed through 
the area with tropical storm force winds of around seventy miles per hour. Hurricane Gloria also 
traversed through Amherst packing Category 1 winds in 1985. Overall, seventeen tropical storms, five 
Category 1 storms, four Category 2 storms, and one Category 3 storm have passed within 75 miles of the 
UMass Amherst campus. These tracks are shown in Figure 11 Hurricane Tracks within 75 Miles of 
UMASS Amherst below. 

                                                           
48 http://www.fema.gov/safe-rooms/wind-zones-united-states 
49 http://www.necn.com/05/04/10/UMass-students-injured-in-severe-
storm/landing.html?blockID=228887&feedID=4215 

http://www.necn.com/05/04/10/UMass-students-injured-in-severe-storm/landing.html?blockID=228887&feedID=4215
http://www.necn.com/05/04/10/UMass-students-injured-in-severe-storm/landing.html?blockID=228887&feedID=4215
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FIGURE 11 HURRICANE TRACKS WITHIN 75 MILES OF UMASS AMHERST 
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PICTURE 1 WIND DAMAGE FROM 1938 HURRICANE 

Extent (severity and magnitude) 
As shown in the tables above, hurricanes are capable of producing winds greater than 157 miles per 
hour and causing catastrophic damages. However, it should be noted that hurricanes tend to lose 
strength and energy as they reach the cooler water temperatures of the Atlantic Ocean bordering the 
Northeastern United States. Further, as hurricanes make landfall, buildings and trees create drag, which 
also slow the impending storm. Therefore, it is unlikely, that the UMass Amherst would see such a 
strong hurricane storm due to its northeastern and inland location.   Historical occurrences in UMass 
indicate that the greatest extent to impact the area is a Category 3. 
 
Wind extent is difficult to determine but very high winds are possible. The FEMA Wind Zone map 
indicates that winds greater than 160 miles per hours are possible in the planning area.  
 

Future Probability 
According to the National Hurricane Center data, 10 hurricanes have passed within 75 miles of the 
planning area since 1851. This results in an annual probability of approximately 17 percent. This 
corresponds to a PRI value of likely. However, hurricanes are not typically an annual occurrence in the 
UMass planning area. When hurricanes are observed at the county level, just two have passed through 
the county, resulting in a much lower probability around 3 percent. High wind events are common in the 
winter and spring months, especially with changing seasons. Therefore, a probability of possible 
(between 1 and 10 percent) is assigned for the hurricane/high wind hazard.  
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Vulnerability Assessment 
All existing and future buildings and populations are at risk to the hurricane/wind hazard since it is 
atmospheric in nature. Hurricanes and wind events have a large spatial extent and would affect many 
buildings on campus. There is typically adequate warning with this hazard that allows for evacuation 
helping to reduce the impact on the population. The event itself would likely last less than 24 hours. 
Additional impacts on the campus include water damage in buildings from building envelope failure, 
class disruption or campus shutdown, loss of communications, power failure, and research disruption. 
 
Beyond building disruption, utility disruption is a serious threat for areas with above ground electrical 
wiring.  The North Village Apartments, the North Pleasant Street communications building and the 
Renaissance Center all have above ground wiring.  UMass Amherst leases some of these spaces limiting 
their control to mitigate this risk by putting wires underground.  However, utilities in the area are 
exploring the cost-benefit of burying power lines. 
 
In order to assess vulnerability further, Hazus-MH2.1 was used to model a user-defined Category 2 
fictitious hurricane with sustained winds near 110 miles per hour and wind gusts near 140 miles per 
hour on campus.  The track location and associated peak wind speeds (which drive damage in the 
model) and sustained wind speeds are shown in the maps below. 
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MAP 5 FICTITIOUS HURRICANE HAZARD PEAK WIND GUSTS



 

February 2015 

 
UMass Amherst Natural Hazard Mitigation Plan 2015 

 
  

110 

 
MAP 6 FICTITIOUS HURRICANE HAZARD MAXIMUM SUSTAINED WINDS
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The structural damage estimates from Hazus-MH includes four damage categories of minor, moderate, 
severe, and total destruction. The definition of each damage state varies by building type.50 In addition, 
a functionality estimate is provided as loss of use in days. This is an estimate of how many days the 
buildings would not be fully operational. Lastly, the Hazus-MH hurricane model provides an estimate of 
tree debris. Given substantial vegetation on campus, this was a particular concern to investigate by the 
planning team. 
 
The Hazus-MH results should be viewed as a relative risk and only one measure of risk. Although the raw 
data is presented, more general conclusions should be drawn.  The data indicates that all UMass 
essential facilities have some chance of sustaining damage during a hurricane event.  In order to narrow 
the list of buildings to investigate further, buildings were arbitrarily classified as high vulnerability if they 
had a probability of total destruction of nine percent or greater.51 This resulted in fifteen buildings 
categorized as high vulnerability as shown in maps below. Several essential facilities also have a very 
high-predicted loss of use. Reviewing the results in this manner gives officials a starting point for 
identifying vulnerability and potential buildings for mitigation actions. The buildings below are ordered 
by probability of total destruction, with the most at-risk buildings listed first. Notably, these buildings 
also have the highest loss of use values. 
 
TABLE 34 CATEGORY 2 HURRICANE SCENARIO AT UMASS AMHERST 

Building ID Essential Facility Name Probability of Sustaining Damage Loss of 
Use 

(Days) 
 Minor Moderate Severe Destruction 

 SCHOOLS      
605 Auxiliary Services Food Storage 

Building  
0% 4% 85% 10% 176 

653 Central Facilities (ACB) 0% 4% 85% 10% 176 
664 Central Heating Plant  0% 4% 84% 10% 175 
101 Chenoweth Laboratory  0% 4% 84% 10% 175 
347 Morrill Science Center IV  0% 4% 84% 10% 172 
399 Berkshire Dining Hall  0% 4% 85% 10% 170 
382 Hampden Dining Hall 0% 4% 85% 10% 170 
412 Lederle Graduate Research Center  0% 4% 85% 10% 170 
413 Lincoln Campus Center  0% 4% 85% 10% 170 
613 Mullins Memorial Center  0% 4% 85% 10% 170 
397 Physical Plant Flammable Storage  0% 4% 85% 10% 170 
429 Switch Gear Building 0% 4% 85% 10% 170 
415 Tobin Hall  0% 4% 85% 10% 170 
344 Chenoweth Laboratory Addition  0% 4% 85% 9% 164 
673 North D  0% 4% 85% 9% 162 
357 Hampshire Dining Hall 1% 15% 78% 2% 79 
292 Cold Storage Building 1% 15% 77% 2% 77 
334 Franklin Dining Hall 1% 15% 77% 2% 77 
317 Isenberg School of Management 

Building 
1% 15% 77% 2% 77 

398 Physical Plant Building Addition 1% 15% 77% 2% 77 
356 Washington House 1% 15% 77% 2% 77 

                                                           
50 Refer to the Hazus-MH 2.1 Technical Manuals for further information on damage state classification.  
51 Note that the high vulnerability classification of buildings was based on Hazus-MH 2.1 results and arbitrarily 
defined as the probability of total destruction of nine percent or greater. Additional buildings may be highly 
vulnerable that fall outside of the arbitrarily defined damage estimate. 



 

February 2015 

 
UMass Amherst Natural Hazard Mitigation Plan 2015 

 
  

112 

Building ID Essential Facility Name Probability of Sustaining Damage Loss of 
Use 

(Days) 
 Minor Moderate Severe Destruction 

318 Hasbrouck Laboratory Addition 1% 16% 77% 2% 76 
126 Morrill Science Center I 2% 16% 77% 2% 72 
127 Morrill Science Center II 2% 16% 77% 2% 72 
170 Physical Plant Building 2% 16% 77% 2% 72 
604 Knowles Engineering Building 3% 42% 41% 1% 76 
124 Hasbrouck Laboratory 2% 16% 76% 1% 71 
085 Worcester Dining Hall 2% 16% 76% 1% 71 
007 Berkshire House 3% 42% 40% 1% 74 
614 Conte Polymer Research Center 3% 42% 40% 1% 74 
097 Fernald Hall 3% 42% 40% 1% 74 
290 Morrill Science Center III 3% 42% 40% 1% 74 
546 PVTA Bus Facility Building 3% 42% 40% 1% 74 
123 Totman Physical Education 

Building 
3% 42% 40% 1% 74 

388 Whitmore Hall 3% 42% 40% 1% 74 
694 New Science Building 3% 42% 39% 1% 72 
502 Lederle Graduate Research Center 

Addition 
3% 43% 39% 1% 69 

676 Integrated Sciences Building 3% 43% 37% 1% 66 
086 Worcester Dining Hall Addition 3% 43% 37% 1% 66 
004 Brooks House 4% 44% 37% 1% 64 
417 DuBois Library 4% 46% 33% 1% 54 
423 Water Tank 4% 46% 33% 1% 54 
 MEDICAL      
291 University Health Center 9.00% 42.00% 24.00% 0.02% 9 
418 University Health Center Addition 9.00% 42.00% 24.00% 0.02% 9 
 POLICE      
693 Police Station 0.19% 34.00% 27.00% 0.00% 0 
 EOC      
693 Police Station 19.00% 34.00% 27.00% 0.00% 0 
087 Draper Hall 16.00% 32.00% 38.00% 0.00% 0 
660 Slobody Building 17.00% 34.00% 33.00% 0.00% 0 
 

The maps below show the location of essential facilities categorized as high vulnerability as described 
above. All of the buildings are classified as school buildings within Hazus-MH but broken down further 
by the HMPC. High vulnerability buildings in this hurricane scenario include utility, residential, and 
research essential facilities. Peak wind gusts, location, and essential facility classification drive damage 
results.  Essential facility classification is driven by square footage of the building. Of the fifteen 
identified high vulnerability facilities, eight were large school facilities, four were small school facilities, 
and three were medium school facilities. The maps below show the high vulnerability essential facility 
location and the peak wind speed locations. 
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MAP 7 HURRICANE HAZARD PEAK WIND GUSTS & HIGH VULNERABILITY BUILDINGS 
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MAP 8 HAZUS-MH HURRICANE MAXIMUM SUSTAINED WINDS & HIGH VULNERABILITY BUILDINGS
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A more general, aggregate Hazus-MH hurricane analysis was also conducted using the same parameters 
as above (Category 2 hurricane). In this scenario, building attributes at a point specific level were not 
considered. Only number of essential facilities per census block, and replacement value per census 
block, were defined. This scenario was considered in addition to the above point-specific scenario, 
because it provides an estimate of dollar losses for the planning area. To emphasize, this was an 
aggregate analysis, so estimates were provided as a total value for the planning area (based on essential 
facilities and their combined replacement value) as opposed to building-by-building results. The 
estimated total dollar loss for buildings and contents for the UMass planning area is shown in Table 36 
Building and Content Damage. 
 
TABLE 35 BUILDING AND CONTENT DAMAGE 

Building Damage Percent of Total 
Building Exposure of 
Essential Facilities 

Content Damage Percent of Total 
Content Exposure of 
Essential Facilities 

$69,394,860 10% $80,549,441 5% 
 
Lastly, Hazus-MH was used to estimate eligible tree weight that could be generated due to this Category 
2 scenario. Hazus-MH includes trees over 10 feet tall. The analysis reveals that the planning area could 
have upwards of 28,000 tons of eligible tree debris, equivalent to 280,000 cubic yards.  

Winter Storm 

Hazard Description 
A winter storm, for the purpose of this plan, includes major snow storms (including heavy snow), 
blizzards, ice and freezing rain, hail, and nor’easters.  
 
A winter storm can range from a moderate snow over a period of a few hours to blizzard conditions with 
blinding wind-driven snow that lasts for several days.  Events may include snow, sleet, freezing rain, or a 
mix of these wintry forms of precipitation.  Winter weather events might be large enough to affect 
several states, while others might affect only localized areas.  Occasionally, heavy snow might also cause 
significant property damages, such as roof collapses on older buildings. 
 
All winter storm events have the potential to present dangerous conditions to the affected area. Larger 
snowfalls pose a greater risk, reducing visibility due to blowing snow and making driving conditions 
treacherous. A heavy snow event is defined by the National Weather Service as an accumulation of 4 of 
more inches in 12 hours or less. Blizzards, freezing rain, and Nor’easter events are also described below.  
 
A blizzard is the most severe form of winter storm. It combines low temperatures, heavy snow, and 
winds of 35 miles per hour or more, which reduces visibility to a quarter mile or less for at least three 
hours. Winter storms are often accompanied by sleet, freezing rain, or an ice storm. Such freeze events 
are particularly hazardous as they create treacherous surfaces and can damage power lines. 
 
Ice storms are defined as storms with significant amounts of freezing rain and are a result of cold air 
damming (CAD). CAD is a shallow, surface-based layer of relatively cold; stably-stratified air entrenched 
against the eastern slopes of the Appalachian Mountains.  With warmer air above, falling precipitation in 
the form of snow melts, then becomes either super-cooled (liquid below the melting point of water) or 
re-freezes.  In the former case, super-cooled droplets can freeze on impact (freezing rain), while in the 
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latter case; the re-frozen water particles are ice pellets (or sleet).  Sleet is defined as partially frozen 
raindrops or refrozen snowflakes that form into small ice pellets before reaching the ground. They 
typically bounce when they hit the ground and do not stick to the surface.  However, it does accumulate 
like snow, posing similar problems and has the potential to accumulate into a layer of ice on surfaces. 
Freezing rain, conversely, usually sticks to the ground, creating a sheet of ice on the roadways and other 
surfaces. All of the winter storm elements – snow, low temperatures, sleet, ice, etc. - have the potential 
to cause significant hazard to a community. Even small accumulations can down power lines and trees 
limbs and create hazardous driving conditions. Further, communication and power may be disrupted for 
days. 
 
Hailstorms are a potentially damaging outgrowth of severe thunderstorms or winter weather events. 
Early in the developmental stages of a hailstorm, ice crystals form within a low-pressure front due to the 
rapid rising of warm air into the upper atmosphere and the subsequent cooling of the air mass. Frozen 
droplets gradually accumulate on the ice crystals until they develop to a sufficient weight and fall as 
precipitation. Hail typically takes the form of spheres or irregularly-shaped masses greater than 0.75 
inches in diameter. The size of hailstones is a direct function of the size and severity of the storm. High 
velocity updraft winds are required to keep hail in suspension in thunderclouds. The strength of the 
updraft is a function of the intensity of heating at the Earth’s surface. Higher temperature gradients 
relative to elevation above the surface result in increased suspension time and hailstone size. 
 
Lastly, Nor’easters are ocean-fueled, cyclonic storm events that are similar to hurricanes given low-
pressure characteristics and the need for leadings winds in the left forward quadrant. They are capable 
of causing substantial damage to areas due to their associated strong winds, heavy surf, and immense 
snow and/or rain.  The nor'easter is a particularly devastating type of coastal storm, named for the 
winds that blow in from the northeast and drive the storm up the U.S. East Coast alongside the Gulf 
Stream, a band of warm water that lies off the Atlantic coast. They are caused by the interaction of the 
jet stream with horizontal temperature gradients and generally occur during the fall and winter months 
when moisture and cold air are plentiful.  These events are known for dumping heavy amounts of rain 
and snow, producing hurricane-force winds, and creating high surf that causes severe beach erosion and 
coastal flooding. Further, they intensify as they reach the Northeaster Atlantic waters.  

Location 
The entire UMass Amherst campus including existing and future buildings and populations are at risk to 
the winter storm hazard.   The Grayson House And Field House, UMass Amherst article in the 
Appendices describes the impact of winter weather and storms on residents at UMass Amherst. 
 

Previous Occurrences 
Winter weather is a common event during the winter months in the UMass Amherst planning area.  
Historical occurrences are numerous. Eleven disaster declarations have been declared in the state since 
the 1950s as a result of winter weather. Further, information from in around Hampshire County since 
1950 portrays the hazard well – 2,672 hail events, 375 heavy snow events, 256 winter storms, 120 
winter weather events, 26 ice events, and 9 blizzards.   The Region's Tree-Lined Colleges Confront 
Damage From Halloween Storm article in the Appendices describes some of the damage that occurred 
from the October 2012 snowstorm. 
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Extent (severity and magnitude) 
The planning area is susceptible to severe winter storm events including several feet of snow or several 
inches of ice. Blizzards exceed 35 mile per hour wind.  The National Weather Service developed the 
Northeast Snowfall Impact Scale (NESIS), a scale for snowstorms impacting the Northeast, in 2004. The 
scale includes size of area affected, amount of snow, and population. It is shown in the figure below 
which was retrieved from the National Climatic Data Center website. This scale is used to categorize 
storms once they occur. The algorithm can then be used to assign a category to the storm as show in   
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Table 37 NESIS Categories and Descriptions. 
 

 
FIGURE 12 NORTHEAST SNOWFALL IMPACT SCALE52  

  

                                                           
52 http://www.ncdc.noaa.gov/snow-and-ice/rsi/nesis 



 

February 2015 

 
UMass Amherst Natural Hazard Mitigation Plan 2015 

 
  

119 

TABLE 36 NESIS CATEGORIES AND DESCRIPTIONS 

Category NESIS Value Description 
1 1-2.49 Notable 
2 2.5-3.9 Significant 
3 4-5.9 Major 
4 6-9.9 Crippling 
5 10+ Extreme 

 
According to the hail incidents reported by the National Climatic Data Center, the greatest magnitude 
reported was 1.75 inches in Amherst. Ping pong-sized hail was reported. Hail extent can be measured 
using the TORRO scale as shown below.  
 
TABLE 37 TORRO HAILSTORM INTENSITY SCALE53 

 Type Intensity 
Category 

Typical Hail 
Diameter (mm)* 

Probable Kinetic 
Energy, J-m2 

H0 Hard Hail 5 0-20 No damage 
H1 Potentially Damaging 5-15 >20 Slight general damage to plants, 

crops 
H2 Significant 10-20 >100 Significant damage to fruit, crops, 

vegetation 
H3 Severe 20-30 >300 Severe damage to fruit and crops, 

damage to glass and plastic 
structures, paint and wood 
scored 

H4 Severe 25-40 >500 Widespread glass damage, 
vehicle bodywork damage 

H5 Destructive 30-50 >800 Wholesale destruction of glass, 
damage to tiled roofs, significant 
risk of injuries 

H6 Destructive 40-60   Bodywork of grounded aircraft 
dented, brick walls pitted 

H7 Destructive 50-75   Severe roof damage, risk of 
serious injuries 

H8 Destructive 60-90   (Severest recorded in the British 
Isles) Severe damage to aircraft 
bodywork 

H9 Super Hailstorms 75-100   Extensive structural damage. Risk 
of severe or even fatal injuries to 
persons caught in the open 

H10 Super Hailstorms >100   Extensive structural damage. Risk 
of severe or even fatal injuries to 
persons caught in the open 

 
                                                           
53 http://www.torro.org.uk/site/hscale.php 
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There are no known scales to measure ice/freezing rain and Nor’easter extents. (A Nor’easter scale does 
exist for coastal areas but it is not applicable to this planning area.)  
 

Future Probability  
Based on historical occurrences, the probability that winter storms will impact the UMass Amherst 
campus is highly likely (100 percent annual probability).  The associated hazards, Nor’easter, ice/freezing 
rain, hail, and blizzard are also expected at least once annually.   

Vulnerability Assessment  
Winter storm is an atmospheric hazard so it has the potential to impact all existing and future assets, 
essential facilities, and populations. It may combine one or all of the hazards addressed in the section. In 
general, this hazard has adequate warning time, beyond 24 hours and lasts for less than 24 hours.  
Winter weather has a large spatial extent, so the entire campus would be impacted. The impact of these 
storms varies in terms of the severity or magnitude of the event. Severe events could shut down 
operations, strand students in dorms, and disrupt electricity. Other events may be less severe and 
manageable with snow removal measures.  Trees are a special consideration with winter weather. As 
noted earlier, a small amount of ice can cause tree limbs and power lines to snap. Heavy snow, 
particularly when trees carry leaves in the fall and spring, can also cause a tremendous amount of tree 
debris. Fallen limbs can damage structures, disrupt power, block roads, and provide fuel for wildfires in 
the spring if not properly discarded.  
 
An additional concern for UMass Amherst during a winter of heavy snowstorms is snow accumulation on 
roofs.  Several years ago, the Facilities Department was shoveling snow off of roofs to lighten the load.  
The following list of buildings is considered vulnerable to heavy amounts of snow buildup on the roof. 

• Admissions 
• Aggie Classroom Trailers 
• AGI Engineering Trailers 
• Art Barn over hang 
• Astronomy Building & Trailers 
• Berkshire Dining 
• Berkshire House 
• Blaisdell House Porch Roof 
• Boyden 
• Campus Center 
• Central Animal Care 
• Chancellor’s House 
• Chemical Storage 
• Day Care – Trailer and House Porches 
• Draper 
• Draper Annex 
• Duda Hall 

• ELAB #1 
• Franklin Dining 
• Goodell 
• Hampshire House 
• Holdsworth Hall 
• Middlesex 
• Paige Lab 
• Parking Services Trailers 
• ROTC 
• Telecom Trailers 
• Thayer 
• Thompson Trailers 
• Tobin 
• Totman Gym 
• Whitmore 
• Worcester Dicing 
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Flood 

Hazard Description 
For the purpose of this risk assessment, flood hazard includes flooding as well as several secondary flood 
hazards including thunderstorm, severe (heavy) rain, and mudslides.  
 
Flooding is the most frequent and costly natural hazard in the United States, a hazard that has caused 
more than 10,000 deaths since 1900.  Nearly 90 percent of presidential disaster declarations result from 
natural events where flooding was a major component. 
 
Floods generally result from excessive precipitation, and can be classified under two categories: general 
floods, precipitation over a given river basin for a long period of time along with storm-induced wave or 
tidal action; and flash floods, the product of heavy localized precipitation in a short time period over a 
given location.  The severity of a flooding event is typically determined by a combination of several 
major factors, including: stream and river basin topography and physiography; precipitation and 
weather patterns; recent soil moisture conditions; and the degree of vegetative clearing and impervious 
surface. Both of these flooding events can be brought on by severe (heavy) rain. 
 
General floods are usually long-term events that may last for several days.  The primary types of general 
flooding include riverine, coastal and urban flooding.  Riverine flooding is a function of excessive 
precipitation levels and water runoff volumes within the watershed of a stream or river.  Coastal 
flooding is typically a result of storm surge, wind-driven waves and heavy rainfall produced by 
hurricanes, tropical storms and other large coastal storms.  Urban flooding occurs where manmade 
development has obstructed the natural flow of water and decreased the ability of natural groundcover 
to absorb and retain surface water runoff. This type of flooding is most likely to occur on the UMass 
campus.  
 
Flash flooding is another type of flooding that can be associated with urban flooding. It is common in 
urbanized areas where much of the ground is covered by impervious surfaces. Most flash flooding 
occurs along mountain streams and is caused by slow-moving thunderstorms in a local area or by heavy 
rains associated with hurricanes and tropical storms.  However, flash-flooding events may also occur 
from a dam or levee failure within minutes or hours of heavy amounts of rainfall, or from a sudden 
release of water held by retention basin or other stormwater control facility. 
 
The periodic flooding of lands adjacent to rivers, streams and shorelines (land known as floodplain) is a 
natural and inevitable occurrence that can be expected to take place based upon established recurrence 
intervals.  Floodplains are designated by the frequency of the flood that is large enough to cover them.  
For example, the 10-year floodplain will be covered by the 100-year flood and the 100-year floodplain 
by the 1,000-year flood.  Flood frequencies such as the 100-year flood are determined by plotting a 
graph of the size of all known floods for an area and determining how often floods of a particular size 
occur.  Another way of expressing the flood frequency is the chance of occurrence in a given year, which 
is the percentage of the probability of flooding each year.  For example, the 100-year flood has a 1- 
percent chance of occurring in any given year, and the 500-year flood has a 0.2-percent chance of 
occurring in any given year. 
 
A mudslide is a specific type of landslide (a fast-moving debris flow).   They are defined as the downward 
and outward movement of slope-forming soil, rock, and vegetation, which is driven by gravity.  Typically 
mudslides move at a speed to 10 to up to 35 miles per hour.  Mudslides are caused by a sudden 
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accumulation of water in the ground that results in instability. According to the United States Geological 
Survey, each year landslides cause $5.1 billion (2009 dollars) in damage and between 25 and 50 deaths 
in the United States.54  Figure 12 Northeastern U.S. Landslide Hazard Location shows where in the U.S. 
landslides are prevalent. Mudslides are more difficult to predict, though similar areas are at risk due to 
steep slopes.   
 
Slides may be triggered by both natural and human-caused changes in the environment, including heavy 
rain, rapid snow melt, steepening of slopes due to construction or erosion, earthquakes, volcanic 
eruptions, and changes in groundwater levels. 
 
Mudslides are a secondary hazard to flooding as flooding conditions, heavy rain, or snowmelt generally 
triggers them by saturating the ground. Mudslides may also occur following a wildfire when the ground 
is unstable due to loss of vegetation. Most landslides move slowly and cause damage gradually, while 
mudslides move so rapidly that they can destroy property and take lives suddenly and unexpectedly. 
 
Lastly, thunderstorms are also addressed 
here, particularly due to the rainfall they 
may bring. Thunderstorms can produce a 
variety of accompanying hazards including 
wind (discussed under the hurricane 
hazard), hail, lightning and flooding. 
Although thunderstorms generally affect a 
small area, they are very dangerous may 
cause substantial property damage.  
Three conditions need to occur for a 
thunderstorm to form.  First, it needs 
moisture to form clouds and rain.  Second, it 
needs unstable air, such as warm air that 
can rise rapidly (this often referred to as the 
“engine” of the storm).  Third, 
thunderstorms need lift, which comes in the 
form of cold or warm fronts, sea breezes, 
mountains, or the sun’s heat.  When these 
conditions occur simultaneously, air masses 
of varying temperatures meet, and a 
thunderstorm is formed.  These storm 
events can occur singularly, in lines, or in 

clusters.  Furthermore, they can move 
through an area very quickly or linger for 
several hours. 
 
According to the National Weather Service, more than 100,000 thunderstorms occur each year, though 
only about 10 percent of these storms are classified as “severe.”  A severe thunderstorm occurs when 

                                                           
54 United States Geological Survey (USGS). United States Department of the Interior. “Landslide Hazards – A 
National Threat.” 2005. 

Low Incident (less than 1.5% area involved) 
Moderate Incident (1.5% - 15% area involved) 
High Incident (greater than 15% area involved) 
Moderate Susceptibility/Low Incident 
High Susceptibility/Low Incident 
High Susceptibility/Low Incident 
 

FIGURE 13 LANDSLIDE OVERVIEW MAP 
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the storm produces at least one of these three elements: 1) hail of three-quarters of an inch, 2) a 
tornado, or 3) winds of at least 58 miles per hour.  
 
Lightning, a hazard typically associated with thunderstorm, is also addressed here. Lightning is a 
discharge of electrical energy resulting from the buildup of positive and negative charges within a 
thunderstorm, creating a “bolt” when the buildup of charges becomes strong enough. This flash of light 
usually occurs within the clouds or between the clouds and the ground. A bolt of lightning can reach 
temperatures approaching 50,000 degrees Fahrenheit. Lightning rapidly heats the sky as it flashes but 
the surrounding air cools following the bolt. This rapid heating and cooling of the surrounding air causes 
the thunder which often accompanies lightning strikes. While most often affiliated with severe 
thunderstorms, lightning may also strike outside of heavy rain and might occur as far as 10 miles away 
from any rainfall. 
 
According to FEMA, lightning injures an average of 300 people and kills 80 people each year in the 
United States.  

Location 
Flood: Flood risk is defined by the floodplain boundaries identified for the UMass Amherst planning 
area. The FEMA regulatory boundary has not yet been determined. Therefore, Hazus-MH was used to 
define the flood hazard location for the 100-year flood and 500-year flood boundaries. These locations 
are shown in the maps below It should be noted that more severe flooding, which impacts a greater 
area, is possible. The modeled areas correspond to the Mill River, which follows the north and western 
boundaries of the campus. It should also be noted that Hazus-MH does not model urban flooding or 
flash flooding that occurs as a results of inadequate drainage due to ample impervious surface.  This 
type of flooding is considered most prevalent at UMASS Amherst.  Flooding is known to occur outside of 
the modeled Hazus-MH flood boundary on the UMass campus such as that shown below at the Lincoln 
Center in 2008.  
 
The floodplain boundaries modeled by Hazus-MH indicate that no essential facilities on the campus are 
at risk to riverine flooding. However, all current and future buildings and populations are vulnerable to 
the flood hazard due to flash and urban flooding that is known to impact the campus.  Further, there are 
several additional assets beyond the identified essential facilities, including buildings and infrastructure, 
which fall into the identified floodplain boundaries on the western side of campus.  
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MAP 9 UMASS Hazus-MH Modeled 100-year Floodplain Boundary 
 



 

February 2015 

 
UMass Amherst Natural Hazard Mitigation Plan 2015 

 
  

125 

 
MAP 10 UMASS Hazus-MH Modeled 500-year Floodplain Boundary 
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Conversations with the HMPC resulted in additional information regarding flooding on campus.  
Apparently the Morrill II and Morrill III buildings flood in heavy rain, as does the Lincoln Campus Center.  
In 2010 Parking Lot #32 flooded.  Removing debris from a culvert alongside the parking lot by hand on a 
regular basis controls this flooding. 
 
Since most of the flooding on the campus relates to undersized drains a study was commissioned to get 
a better grasp of the drain limits.  This study is currently being conducted.   
 
The campus pond is used to regulate water flow on the campus.  The water is regularly drained prior to 
a large storm.  However, the pond has several feet of silt that needs to be dredged for the pond to hold 
larger amounts of storm water.  The capacity of the campus’s stormwater management system needs to 
be carefully considered in light of the amount of development on campus which is feeding into the 
existing system.  
 
Thunderstorm, Heavy Rain and Lightning: These are atmospheric hazards that have the potential to 
impact the entire planning area. Therefore, all current and future buildings and populations are risk to 
these hazards.  “The Nor’easter Storm Soaks UMass,” article in the Appendices describes how one dorm 
on campus had leaky windows during a heavy rainstorm. 
 
Mudslide: Areas that are generally prone to mudslide hazard include previous slide areas, the bases 
of steep slopes, the bases of drainage channels, and developed hillsides where leach-field septic 
systems are used. Human development can also exacerbate risk by building on previously 
undevelopable steep slopes and constructing roads by cutting through mountains. Similarly, heavy 
rain, snowmelt, or wildfire may exacerbate these conditions.  Areas that are typically considered 
safe from landslides include areas that have not moved in the past, relatively flat-lying areas away 
from sudden changes in slope, and areas at the top or along ridges set back from the tops of slopes.  
 
Mudslide location can be determined using the USGS Landslide Overview Map. Figure 12 Northeastern 
U.S. Landslide Hazard Location below reviews the Northeastern United States landslide locations. UMass 
Amherst resides in an approximate area of high susceptibility/low incident. 
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FIGURE 12 NORTHEASTERN U.S. LANDSLIDE HAZARD LOCATION55 

 
The USGS landslide susceptibility data was also applied at the local level as shown below.  
 
 
 
 
 
 
 
 

                                                           
55 United States Geological Survey. Landslide Hazard Location Map, Northeastern U.S. 

Low Incident (less than 1.5% area involved) 
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Moderate Susceptibility/Low Incident 
High Susceptibility/Low Incident 
High Susceptibility/Low Incident 
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MAP 11 Landslide Susceptibility Location 
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Previous Occurrences 
According to the National Climactic Data Center, there were 34 flood events reported in Hampshire 
County, Massachusetts between January 1, 1950 and December 31, 2009. None of these were reported 
in Amherst, but one, on July 7th, 1994 was classified as “urban flooding” which may have included 
Amherst. Local officials who developed this Hazard Mitigation plan indicated at least one past 
occurrence of 100 year flooding, but do not have official records of details of a specific event when they 
developed this plan. In the 34 flood events reported in Hampshire County in the last 59 years, no deaths 
or injuries resulted. As previously noted, several buildings have flooded during heavy rains.  
 
The article below highlights flood damage on campus in 2008.  This area outside of the Campus Center 
floods during heavy rains that overwhelm storm drains in that area. 
 

UMASS Suffers Flood Damage56 
July 25, 2008 

 
Sandbags block all but one door of the east entrance to the University 
of Massachusetts Lincoln Center, above, Thursday, in anticipation of 
further storms after two days of heavy rain flooded the concourse 
level. Right, this tree by Campus Pond was one of four along North 
Pleasant Street that came down in heavy winds and rain overnight 
Tuesday. 

 
No reports of previous mudslide occurrence were reported through the National Climatic Data Center, 
though they have been known to occur in the area.  
 
The National Climatic Data Center reported 11 flood events in Hampshire County between October 2006 
and July 31, 2012, but none were reported in Amherst. 
 
The National Climatic Data Center reported 3 flash flood events in Hampshire County between October 
2006 and July 31, 2012, but none were reported in Amherst. 
 
The National Climatic Data Center returned no results for heavy rain within Hampshire County.  
 
The National Climatic Data Center reported 6 lightning events in Hampshire County between October 1, 
2006 and July 31, 2012. One event was reported in Amherst.  
  

                                                           
56 http://www.gazettenet.com/image/2008/07/25/photo-UMass-suffers-flood-damage-0 
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Location Date Type Magnitude 
(kts) Deaths Injuries Property Damage 

($) 
Amherst 06/16/2008 Lightning Lightning 0 0 90.00K 

 
Damage reported here is the result of lightning causing a structure fire to a residential property.  

Extent (severity and magnitude) 
It is possible for UMass Amherst to be impacted by the 1.0-percent annual chance flood and the 0.2-
percent annual chance extent floods. Further, flood events may be greater than these events, which are 
those floodplain areas, mapped by FEMA (though in this case they are estimated by Hazus-MH). 
Excessive rain events are also possible in the extent of several inches. Mudslide extent, potentially 
measured by cubic feet of debris is difficult to determine and cannot be determined here due to lack of 
information. Lightning extent, measured by the Vaisala’s average flash density per foot per square 
kilometer per year is presented below. UMass Amherst resides in a density area of approximately 1 to 2 
flashes per foot per square kilometer per year.  
 

 
FIGURE 12 VAISALA’S LIGHTNING FLASH DENSITY57 

 
 

                                                           
57 NOAA, HRD; Vaisala U.S. National Lightning Detection Network 
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Future Probability 
Based on 34 Flood events reported in Hampshire County over a 59-year reporting period, there is an 
approximate 0.57 probability of flood and its associated hazards to occur on the UMass Amherst campus 
annually. This corresponds to probability of likely (10% - 100%) annual probability. However, many of 
these events occurred outside of the planning area. A more reasonable estimate of probability is 
possible (between 1 and 10 percent annual probability).  
 
Limited information on historical occurrences limits the ability to properly assess the future probably of 
thunderstorm events. However, the National Climatic Data Center reported 94 thunderstorm wind 
events in Hampshire County between October 2006 and July 2012. This included nine within Amherst.  
This corresponds to a probably of likely (10% - 100%) annual probability.  
 
Heavy rain and lighting are sometimes associated with thunderstorm events. Although sufficient data 
does not exist to adequately calculate probability, both heavy rain and lighting are common occurrences 
that can be expected several times annually. This corresponds to a probability of highly likely (100% 
annual probability).  
 
Lastly, mudslide was assessed. Again, the lack sufficient data hinders the ability to calculate probability. 
Local knowledge was used to determine an annual probability of possible (1% - 10% annual probability). 

Vulnerability Assessment  
All existing and future buildings and populations located in a floodplain or subject to flash or urban 
flooding are at risk to flood events. Flood has a limited impact and small spatial extent on the campus, as 
it will affect structures in the floodplain or subject to urban and flash flooding events. Even these 
structures may reduce or eliminate their flood risk through elevation and flood proofing measures. Most 
floods can be predicted with advanced warning of several hours (or days) though some events may be 
unexpected, caused by an unanticipated amount of rain. (This is common with urban and flash flooding 
events.)  Impacts of flood include class disruption as the flooded building would have to close for 
cleanup and repairs, mold issues, and damaged contents and equipment, to name a few.  Just a few 
inches of water in a building could cause thousands of dollars in damage as the flooring and foundation 
structure is damaged. Above a few inches, electrical system and appliances may need to be replaced.  
 
Hazus-MH was used to estimate potential losses for essential facilities due to the 1.0-percent and 0.2-
percent annual chance flood area.  No essential facilities were located in the flood zone. However, it 
should be noted that additional buildings and infrastructure could be located in this area. Further, 
essential facilities may be susceptible to more severe events or urban flooding. As noted previously, 
Morrill II, III and the Lincoln Campus Center are known to flood during heavy rain events.  
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MAP 12 FLOOD HAZARD - 100 YEAR, RESIDENTIAL ESSENTIAL FACILITIES 
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MAP 13 FLOOD HAZARD - 100 YEAR, ADMINISTRATION ESSENTIAL FACILITIES 
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MAP 14 FLOOD HAZARD - 100 YEAR, EOC, MEDICAL, POLICE ESSENTIAL FACILITIES 
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MAP 15 FLOOD HAZARD - 100 YEAR, RESEARCH ESSENTIAL FACILITIES 
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MAP 16 FLOOD HAZARD - 100 YEAR, TRANSPORTATION & UTILITY ESSENTIAL FACILITIES 
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MAP 17 FLOOD HAZARD - 500 YEAR, RESIDENTIAL ESSENTIAL FACILITIES 
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MAP 18 FLOOD HAZARD - 500 YEAR, ADMINISTRATION ESSENTIAL FACILITIES 
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MAP 19 FLOOD HAZARD - 500 YEAR, EOC, MEDICAL, POLICE ESSENTIAL FACILITIES 
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MAP 20 FLOOD HAZARD - 500 YEAR, RESEARCH ESSENTIAL FACILITIES 
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MAP 21 FLOOD HAZARD - 500 YEAR, TRANSPORTATION & UTILITY ESSENTIAL FACILITIES 
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MAP 22 FLOOD HAZARD ADMINISTRATION ESSENTIAL FACILITIES 
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MAP 23 FLOOD HAZARD, RESIDENTIAL ESSENTIAL FACILITIES 
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MAP 24 FLOOD HAZARD, EOC, MEDICAL, POLICE ESSENTIAL FACILITIES 
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MAP 25 FLOOD HAZARD, RESEARCH ESSENTIAL FACILITIES 
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MAP 26 FLOOD HAZARD, TRANSPORTATION & UTILITY ESSENTIAL FACILITIES 
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In addition, the USGS Landslide Susceptibility Index was used to identify the location of vulnerable 
essential facilities as shown in the maps below. A majority of essential facilities reside in the low incident 
area. 
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MAP 27 LANDSLIDE SUSCEPTIBILITY TO ADMINISTRATION ESSENTIAL FACILITIES
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MAP 28 LANDSLIDE SUSCEPTIBILITY TO RESEARCH ESSENTIAL FACILITIES 
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MAP 29 LANDSLIDE SUSCEPTIBILITY TO RESIDENTIAL ESSENTIAL FACILITIES 
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MAP 30 LANDSLIDE SUSCEPTIBILITY TO TRANSPORTATION AND UTILITY ESSENTIAL FACILITIES 
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MAP 31 Landslide Susceptibility to EOC, Medical, Police Essential Facilities 
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Drought 

Hazard Description 
A drought occurs when a prolonged period of less than normal precipitation results in a serious 
hydrologic imbalance. Drought is a natural climatic condition caused by an extended period of limited 
rainfall. High temperatures, high winds and low humidity can worsen drought conditions, and can make 
areas more susceptible to wildfire. Human demands and actions can also hasten drought-related 
impacts. Humans may also alleviate drought impacts by reduced water use. Common effects of drought 
include crop failure, water supply shortages, and fish and wildlife mortality.  
 
Droughts are frequently classified as one of following four types: meteorological, agricultural, 
hydrological or socio-economic. Meteorological droughts are typically defined by the level of “dryness” 
when compared to an average, or normal amount of precipitation over a given period of time. 
Agricultural droughts relate common characteristics of drought to their specific agricultural-related 
impacts. Hydrological drought is directly related to the effect of precipitation shortfalls on surface and 
groundwater supplies. Human factors, particularly changes in land use, can alter the hydrologic 
characteristics of a basin. Socio-economic drought is the result of water shortages that limit the ability 
to supply water-dependent products in the marketplace. 
 
The figure below shows the Palmer Drought Severity Index (PDSI) Summary Map for the United States 
from 1895 to 1995. PDSI drought classifications are based on observed drought conditions and range 
from -0.5 (incipient dry spell) to -4.0 (extreme drought). As can be seen, the Eastern United States has 
historically not seen as many significant long-term droughts as the Central and Western regions of the 
country. 

 
FIGURE 14 PALMER DROUGHT SEVERITY INDEX 

 

Location 
A drought is a regional event that can potentially affect several counties at once. Further, it is not 
confined to geographic or political boundaries. However, some regions of the United States are more 
susceptible to drought conditions than others, mainly due to climate conditions (as shown in the Palmer 
Drought Severity Index above).  
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According to the Palmer Drought Severity Index (PDSI) Summary Map for the United States, the UMass 
Amherst planning area is in an approximate area of 5 percent to 9.99 percent PDSI less than or equal to -
3 (where -3 indicates severe drought conditions). It is assumed that the entire UMass Amherst planning 
area is exposed to this hazard, including existing and future buildings and populations. It is important to 
note that drought conditions typically do not cause significant damage to the built environment. 
Drought effects are most directly felt by agricultural sectors, but at times may also cause community-
wide impacts as a result of acute water shortages (regulatory use restrictions, drinking water supply and 
salt water intrusion). 
 

Previous Occurrences 
 

Amherst Suffers Water Shortage58 
Campus News 

By COMPILED FROM COLLEGE NEWSPAPERS, 
Published: Saturday, October 04, 1980 
   
AMHERST--Nearly one month after a water shortage closed the University 
of Massachusetts, students still are allowed to flush toilets only once 
every other use and are asked not to run the water when shaving. 
 
"The outcry has been voluminous," one university official, who asked 
not to be identified, said of the school closure and conservation 
measures. "Someone's going to have to explain what went wrong and fix 
it," she added. 
 
Early Vacation 
The university closed for three days beginning September 4, one day 
after classes began, because of a sudden loss of pressure in the town's 
water system. 
 
UMass/Amherst reimbursed the students a total of $200,000--an average 
of $25 per student--for unused room and board costs, but the student 
senate may sue to recover additional travel costs incurred, Robert 
Campbell, director of housing administration, said yesterday. 
 
John Doherty, Amherst Fire Chief, was dismissed by the town manager 
after he said publicly that the school closure was unnecessary, 
Campbell said. 
 
The town manager has prepared a report explaining his reasons for 
firing Doherty, but the report will not be released until Monday. 
 
To keep the water flowing, Amherst has drawn on supplies from adjoining 
towns and has drilled a new well. Conservation measures and students' 
"heightened awareness" have also reduced demand, Campbell said. 

 
In 1980, UMass Amherst evacuated the campus due to water shortage. The actual reason for shutting 
down the campus was the tanks up on Orchard Hill had gotten so low, that there was not enough head 

                                                           
58 http://www.thecrimson.com/article/1980/10/4/amherst-suffers-water-shortage-pbamherstb-nearly-
one/ 

http://www.thecrimson.com/writer/4130/Compiled_FROM_College%20newspapers/
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in the system to get water to the top of the Towers on campus.  That means not only would the fire 
suppression systems not work, but also none of the sanitary systems for those top floors worked 
either.  It became a public health and safety issue so the campus was closed.  They system was able to 
recover and operate normally when consumption went down; students returned the following week. 
The campus is continuously working to improve water conservation with grey water recycling. 
Improvements include the installation of several systems within the newer buildings and a new 
reclaimed water treatment plant that feeds water to the Central Heating Plant.59  They also work very 
hard to recycle condensate from our steam operations as well, especially since it is such high quality 
water (free of chemicals, minerals, etc.).  UMass Amherst has made significant effort to reduce their 
water consumption.  Below are the details from UMass Amherst website. 
 

The retrofit of campus toilets, urinals, and faucets targeted both 
academic buildings and residence halls. Some 3,400 toilets, 771 
urinals, and 4,200 faucets have undergone retrofitting. Piping was also 
modified to comply with standard trade practices. 
The flush valves on urinals were replaced with flushometer valves, 
reducing water consumption from 1.5 to 1.0 gallons of water per flush. 
Lastly, the faucets include tamper resistant flow restrictors and 
adapters. The total water savings for all retrofits, including toilets, 
urinals, showers, faucets, and water heating, will average about 10.5 
million cubic feet of water annually, with associated cost savings of 
about $400,000.60 

 
On the Town side, they have brought two more wells on line since that shutdown in 1980.  Well number 
4 was already built in 1980 but was not online and approved for water production until they built a 
treatment facility for it in 1981.  It now has the capacity to produce 1 million gallons per day (gpd).  Well 
#5 came on line in 1981 and has a 350,000 gpd capacity.  They currently are in the process of actively 
purchasing land to add another well too.  The State is also in the process of initiating a sustainable water 
consumption campaign and Amherst is one of the trial towns where they are exploring some of the 
ideas and see how they work. 
  

                                                           
59 (http://www.UMass.edu/livesustainably/projects/reclaimed-water-treatment-plant) 
60 http://www.UMass.edu/livesustainably/projects/low-flow-water-fixtures 
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The U.S. Drought Monitor also records information on historical drought occurrence. Unfortunately, 
data could only be found at the state level. The U.S. Drought Monitor categorizes drought on a D0-D4 
scale as shown below: 
 

TABLE 38 U.S. DROUGHT MONITOR61 

 
 
Drought status is recorded weekly through this source. The data indicates the following for 
Massachusetts: 
 
TABLE 39 ANNUAL DROUGHT STATUS 

YEAR MAXIMUM SEVERITY 
2000 No drought 
2001 D2 conditions in 21% of the state 
2002 D2 conditions in 99% of the state 
2003 No drought 
2004 D0 conditions in 44% of the state 
2005 D1 conditions in 7% of the state 
2006 D0 conditions in 98% of the state 
2007 D1 conditions in 71% of the state 
2008 D0 conditions in 57% of the state 
2009 D0 conditions in 44% of the state 
2010 D1 conditions in 27% of the state 
2011 D0 conditions in 0.01% of the state 
2012 D2 conditions in 51% of the state 
Source: Us Drought Monitor 

 

                                                           
61 US Drought Monitor, http://droughtmonitor.unl.edu/classify.htm 

D0 Abnormally Dry 
Going into drought: short-term dryness slowing planting, growth 
of crops or pastures. Coming out of drought: some lingering 
water deficits; pastures or crops not fully recovered  

D1 Moderate Drought  
Some damage to crops, pastures; streams, reservoirs, or wells 
low, some water shortages developing or imminent; voluntary 
water-use restrictions requested 

D2 Severe Drought  Crop or pasture losses likely;  water shortages common; water 
restrictions imposed 

D3 Extreme Drought  Major crop/pasture losses;  widespread water shortages or 
restrictions  

D4 Exceptional Drought  
Exceptional and widespread crop/pasture losses; shortages of 
water in reservoirs, streams, and wells creating water 
emergencies 
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Extent (severity and magnitude) 
Using the U.S. Drought Monitor Scale, drought may reach a severity of D4: exceptional drought. It 
should be noted that this category has not been recorded in the state in the last 12 years. There are 
many other ways drought severity could measure such as water restrictions levels. The most severe 
impact of this would be a campus shutdown, which in fact happened, as noted above. 
 

Future Probability 
Drought is known to occur, though it is not typically an annual occurrence. During the writing of this plan 
drought conditions existed in Hampshire County (abnormally dry as of July 31, 2012 according to the 
U.S. Drought Monitor).  It is certainly probable to have additional drought conditions; however, the 
sustainability projects the university has undertaken in terms of water conservation mitigation against 
the impact of drought.  The future probability of drought is considered to be possible (between 1 and 10 
percent annual probability).  

Vulnerability Assessment  
Drought is an atmospheric hazard so it has the potential to impact all existing and future assets, 
essential facilities, and populations.  As previously noted, drought has a much greater impact on 
agricultural holdings and vegetation than on the built environment. Drought has a large spatial extent 
but its impact is generally minor with the exception of water disruption. A disruption of water supply 
could disrupt classes or shutdown campus operations all together.  Drought is a slow onset hazard, so 
plenty of warning time accompanies it. Lastly, the duration of drought varies widely depending on its 
severity and local climatic conditions.  
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Priority Risk Index 
The prioritization and categorization of identified hazards for the UMass Amherst campus is based 
principally on the Priority Risk Index (PRI), a tool used to measure the degree of risk for identified 
hazards in a particular planning area. The PRI was used to assist the UMass Amherst team in gaining 
consensus on the identification of those hazards that pose the most significant threat to UMass Amherst 
based on a variety of factors including location extent, impact, probability, warning time, and duration. 
The PRI results are presented at the end of this section. Combined with the inventory of UMass Amherst 
assets and essential facilities, the hazard profiles generated through the use of the PRI allows for the 
prioritization of those high hazard risks and hazard mitigation opportunities for UMass Amherst to 
consider as part of its pre-disaster mitigation strategy. 
 
The application of the PRI results in numerical values that allow identified hazards to be ranked against 
one another (the higher the PRI value, the greater the hazard risk). PRI values are obtained by assigning 
varying degrees of risk to five categories for each hazard (probability, impact, spatial extent, warning 
time and duration). Each degree of risk has been assigned a value (1 to 4) and an agreed upon weighting 
factor.62  
 
To calculate the PRI value for a given hazard, the assigned risk value for each category is multiplied by 
the weighting factor. The sum of all five categories equals the final PRI value, as demonstrated in the 
example equation below:  
 

PRI VALUE = [(PROBABILITY x .30) + (IMPACT x .30) + (SPATIAL EXTENT x .20) + (WARNING TIME x .10) + 
(DURATION x .10)] 

 

According to the weighting scheme applied for UMass Amherst, the highest possible PRI value is 4.0. 
Table 41 Priority Risk Index for UMASS Amherst Mitigation Plan shows the weighting schemes for each 
category. By determining a value for each hazard that can be relatively compared to other hazards 
threatening the planning area, hazards can be ranked with greater ease.  

                                                           
62 The UMASS Amherst Team, based upon any unique concerns of factors for the planning area, may also adjust 
the PRI weighting scheme. 
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TABLE 40 PRIORITY RISK INDEX FOR UMASS AMHERST MITIGATION PLAN 

PRI CATEGORY 
DEGREE OF RISK ASSIGNED 

WEIGHTING 
FACTOR LEVEL CRITERIA INDEX VALUE 

Probability 

Unlikely Less than 1% annual probability 1 

30% 
Possible Between 1 and 10% annual probability  2 

Likely Between 10 and 100% annual probability  3 

Highly Likely 100% annual probability 4 

Impact 

Minor 
Only minor property damage and minimal 
disruption to school functions and services. No 
shutdown of essential facilities. 

1 

30% 

Limited 

Minor injuries are possible. More than 10% of 
buildings damaged or destroyed. Temporary 
shutdown of essential facilities (less than one 
week). 

2 

Critical 

Multiple deaths/injuries possible. More than 
25% of buildings damaged or destroyed. 
Complete shutdown of essential facilities for 
more than one week. 

3 

Catastrophic 

High number of deaths/injuries possible. More 
than 50% of buildings damaged or destroyed. 
Complete shutdown of essential facilities for 
30 days or more. 

4 

Spatial Extent 

Negligible Limited to one specific area of one campus 1 

20% 
Small Small areas affected 2 

Moderate Large areas / multiple areas affected 3 

Large All areas / all campus affected 4 

Warning Time 

More than 24 hours  Self explanatory 1 

10% 
12 to 24 hours Self explanatory 2 

6 to 12 hours Self explanatory 3 

Less than 6 hours Self explanatory 4 

Duration 

Less than 6 hours Self explanatory 1 

10% 
Less than 24 hours Self explanatory 2 

Less than one week Self explanatory 3 

More than one week Self explanatory 4 
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Priority Risk Index Results 
Table 42 Summary of PRI Results for UMASS Amherst shows the results for the Priority Risk Index for 
each hazard and associated PRI category of probability, impact, spatial extent, warning time, and 
duration.  Tornado ranked highest with a PRI score of 3.0.  
 
TABLE 41 SUMMARY OF PRI RESULTS FOR UMASS AMHERST 

 

  

HAZARD 
CATEGORY/DEGREE OF RISK 

PROBABILITY IMPACT SPATIAL 
EXTENT WARNING TIME DURATION PRI SCORE 

Tornado Likely Catastrophic Small Less than 6 hours Less than 6 hours 3.0 

Winter Storm  Highly Likely Limited Large More than 24 hours Less than 24 hours 2.9 

Earthquake Possible Critical Large Less than 6 hours Less than 6 hours 2.8 

Hurricane Wind Possible Critical Large More than 24 hours Less than 24 hours 2.6 

Flood Likely Limited Small 6 to 12 hours Less than 24 hours 2.4 

Drought Possible Minor Large More than 24 hours More than one week 2.2 
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Resources 
1. UMass Amherst Campus Master Plan, April 10, 2012 
2. Town of Amherst, MA Local Natural Hazard Mitigation Plan, March 17, 2010 
3. Town of Hadley, MA Local Natural Hazard Mitigation Plan, March 13, 2007 
4. Campus Population and Growth Projections, Niels Lacour April 2012 
5. Local Mitigation Plan Review Guide, FEMA October 1, 2011 
6. Comparing the Local Mitigation Plan Review Crosswalk with Local Mitigation Plan Review Tool 

Regulation Checklist, FEMA, January 9, 2012 
7. FEMA Memorandum for Regional Administrators, From Sandra K. Knight, PhD, PE, Subject Local 

Mitigation Plan Review Guide, September 30, 2011 
8. Historical Building Survey, UMass Amherst, Facilities and Campus Planning, June 2005 
9. Infectious Disease Vulnerability Analysis UMass Amherst 
10. For GIS resources used, please refer Appendix D 
11. Commonwealth of Massachusetts State Hazard Mitigation Plan, 2010 
12. Building a Disaster Resistant University, FEMA 2003 

 
  



 

February 2015 

 
UMass Amherst Natural Hazard Mitigation Plan 2015 

 
  

162 

 Appendices 
 
Appendix A: Base Maps from Campus Planning 
Appendix B: Massachusetts NEHRP Surficial Geology Classification 
Appendix C: Natural Hazards List for Towns of Amherst and Hadley 
Appendix D: Data Inventory List 
Appendix E: UMass Transit Services Fact Sheet 
Appendix F: Risk Assessment Survey for HMPC 
Appendix G: Essential Facility Fact Sheets (access via separate file as they are very large) 
Appendix H: HMPC Membership 
Appendix I: CERM Membership 
Appendix J: Notes from HMPC and GIS Working Committee 
Appendix K: Media Releases and Coverage 
Appendix L: Public Engagement Events 
Appendix M: Power Point Presentations 
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Appendix A: Base Maps from the Campus Planning 

 
MAP 32 CAMPUS MAP 
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MAP 33 MASTER PLAN 
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MAP 34 BUILDINGS BY PRIMARY USER MAP 
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MAP 35 BUILDINGS BY AGE MAP 
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MAP 36 BUILDINGS BY PRIMARY USE MAP 
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MAP 37 CONTEXT MAP 
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MAP 38 CONTEXT MAP 
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MAP 39 CAMPUS BASE MAP 
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MAP 40 ENVIRONMENTAL CONSTRAINTS MAP 
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MAP 41 CAMPUS UTILITIES MAP 
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MAP 42 CAMPUS SERVICE LOCATIONS 
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MAP 43 CAMPUS PARKING MAP 
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MAP 44 CAMPUS ACCESSIBILITY MAP 
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Appendix B: Massachusetts NEHRP Surficial Geology Classification 
 

Introduction 
 
The following presents a summary of the methods and rationale used to categorize the 
surficial geology into the 5 NEHRP soil classifications for a portion of Massachusetts.  The 
area selected for study includes a 24-quadrangle area extending along the Connecticut River 
valley from the Vermont border to the Connecticut border (Figure 1).  This area was selected 
because the geology varies from thin till over crystalline igneous and metamorphic rock on 
either side of the Connecticut River valley to very thick sequences of varved clay within the 
confines of the valley. In addition, the area contains the cities of Springfield and Holyoke, 
both of which are located on loose unconsolidated glacial sediments.  Springfield is the third 
largest city in Massachusetts with a population exceeding 150,000. Assumptions and 
Rationale 

 

 
 

The greatest threat to structures is assumed to occur in areas containing loose, unconsolidated 
fine grained sand, silt and clay sediments that are saturated and have a fairly shallow water 
table. These sediments have the lowest shear wave velocities.  Another complicating factor is 
that many coarser glacial stratified deposits in the Connecticut Valley overlie fine grained silts 
and clays and are therefore, also assumed to have low shear wave velocities. These fine 
grained silts and clays were deposited when Glacial Lake Hitchcock occupied the valley 
following the last major glaciation.  The existence of Lake Hitchcock in the valley plays a 
major role in controlling the distribution of fine grained sediments and the vulnerability of 
structures to shaking.  Coarse glacial stratified deposits laid down by meltwater streams that 
are not underlain by silts and clays of Lake Hitchcock are assumed to have a slightly higher 
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shear wave velocity.  Thick till has moderate shear wave velocities.  The highest velocities are 
located in bedrock with a thin cover of glacial till.  To my knowledge, no standardized shear 
wave velocity data is available for the surficial deposits of Massachusetts. 

 
For the purposes of the Hazus-MH seismic hazards analysis, the following NEHRP 
classifications are proposed for the deposits located in the Massachusetts portion of 
the Connecticut Valley. 

 
1Classifications are specific to the Connecticut River valley and are interpreted from the 
surficial geology as mapped by Stone and DiGiacomo-Cohen (2010).  Actual shear wave 
velocities may vary over short geographic distances and depending on grains size 
distribution, stacking of units in the third dimension and level of saturation. 

 
Methods and Files 

 
NEHRP Classifications 

24-Quadrangle Area in the Connecticut River Valley, Massachusetts1 
NEHRP Description Maps Units Included Rationale 

A Crystalline igneous and metamorphic 
rocks and thin till (<10-15 ft thick) 

Crystalline igneous and metamorphic 
rock outcrops, shallow bedrock and areas 
of thin till over crystalline rocks 

High strength, indurated 
rocks with highest shear wave 
velocities 

B Sedimentary rocks and thin till (<10- 
15 ft thick) 

Sedimentary rocks of Mesozoic age 
consisting of shale, sandstone, siltstone 
and conglomerate and areas of thin till 
over sedimentary rocks 

Moderate strength rocks with 
some weathering, not as 
indurated as crystalline rocks 

C Thick till (10-15 ft thick) Thick till usually associated with 
drumlins 

Compact to fairly compact 
heterogeneous mixture of 
cobbles, sand, silt and clay 

D Glaciofluvial sand and gravel and 
alluvial fan deposits 

Coarse stratified glacial and alluvial fan 
deposits 

Coarse grained 
unconsolidated sand and 
gravel deposited in upland 
areas outside the limits of 
glacial Lake Hitchcock (300 
foot elevation contour) 

E Glacial lake clays, coarse grained 
deposits overlying fines, loose talus 
and artificial fill 

Coarse stratified deposits overlying lake 
clays, silts and fine sands; fine stratified 
deposits of Lake Hitchcock; talus; inland 
dunes; stream terrace deposits; swamp 
deposits; floodplain alluvium; artificial 
fill 

Loose, unconsolidated 
deposits including varved 
clays, coarse deposits 
overlying varved clays, 
stream terrace and floodplain 
alluvium with probable 
shallow water table, saturated 
swamp deposits and loose 
artificial fill 

 
GIS files of the surficial geology for the 24-quadrangle area comprising the Massachusetts 
portion of the Connecticut River valley were received from Stone and DiGiacomo-Cohen 
(2010) in August 2010.  Individual shape files of each map unit were extracted from the 
files. 
 
Crystalline igneous and metamorphic rocks were separated from Mesozoic-age sedimentary 
rocks using the 1:250,000 scale bedrock geologic map of Massachusetts.  The sedimentary 
rock in the Connecticut Valley was exported as a shape file and then used to extract 
sedimentary outcrop, sedimentary shallow bedrock and sedimentary rocks covered by thin 
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till from all the crystalline rock outcrops, crystalline shallow bedrock and crystalline rocks 
covered by thin till. This formed the basis of separating NEHRP classes A and B. 

 
Recognizing that Lake Hitchcock created a large basin into which fine grained unconsolidated 
sediments were deposited that could be problematic during an earthquake, it was decided that 
all of the deposits within the limits of Lake Hitchcock will be categorized as E soils.  
Accordingly, a shape file outlining the polygon of the lake was created using the 300-foot 
elevation contour as an approximation of the lake limit.  This polygon was then used to cut all 
coarse grained glacial stratified deposits separating upland coarse stratified deposits from those 
located within the limits of the lake. 

 
Once these separation procedures were completed the surficial deposits were then grouped in 
the five NEHRP categories.  The shape files used to create the five classes are as follows: 

 
A – CrystallineOutcrops.shp; CrystallineShallowBedrock.shp; CrystallineThinTill.shp 

 
B – MesozoicOutcrops.shp; MesozoicShallowBedrock.shp; MesozoicThinTill_Clip.shp 

 
C – ThickTill.shp 

 
D – UplandCoarseStrat_Erase6.shp; Upland_AlluvialFan.shp 

 
E – Upland_ArtificialFill.shp; LakeH_ArtificialFill.shp; 
Upland_FloodplainAlluvium.shp; LakeH_FloodplainAlluvium.shp; 
Upland_SwampDeposits.shp; LakeH_SwampDeposits.shp; 
LakeH_AlluvialFan.shp; Upland_InlandDune.shp; 
LakeH_InlandDune.shp; Upland_StreamTerrace.shp; LakeH_StreamTerrace.shp; 
Talus.shp; LakeH_Coarse_Stratified_Deposits; GlacialStratifiedDepositsFine.shp 

 
Also provided is the shape file used to show the limits of Lake Hitchcock 
(Hitchcock_300foot_contour.shp) and the limit of Mesozoic sedimentary 
rocks (MesozoicSedRocks.shp). 

 
Layer files have been created for each of the five NEHRP groups and the two additional 
files. These include: 

 
NEHRP_A.lyr; NEHRP_B.lyr; NEHRP_C_Thick_Till).lyr; NEHRP_D.lyr; 
NEHRP_E.lyr; Hitchcock_300foot_contour.lyr; MesozoicSedRocks.lyr. 

 
Note: In Massachusetts we have made slightly different interpretations of the surficial geology 
compared to Connecticut.  A part of this project abuts the study done by the Connecticut 
Survey in Hartford County. Even though the geology is consistent across the state line, the 
NEHRP classifications are not so there are discrepancies at the state line. 
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Appendix C: Natural Hazards List for Towns of Amherst and Hadley 
UMass Amherst Natural Hazards Hazus-MH Models 

   
 
 
 

1. Tornados  
2. Earthquakes * 
3. Hurricanes * 
4. Infectious Disease Outbreak 
(Consider Epidemic, Pandemic, Mass 
Infection, Bed Bugs) 

 

5. Major Snow Storm  
6. Severe Winds  
7. Blizzards  
8. Flooding * 
9. Ice/Freezing Rain  
10. Severe Rain  
11. Mud Slides  

Town of Amherst  Town of Hadley 
 
 
 
 

1. Flooding (100 year) 1. Flooding (Flash Flooding) 
2. Flooding (localized) 2. Flooding (General Flooding) 
3. Severe Snow / Ice Storms 3. Severe Snow / Ice Storms 
4. Hurricanes / Severe Wind 4. Hurricanes / Severe Thunderstorm 
5. Tornado / Microburst 5. Tornado / Microburst 
6. Wildfire / Brushfire 6. Wild Land Fire / Brushfire  
7. Earthquake 7. Earthquake 
8. Dam Failure 8. Dam Failure 
9. Drought  9. Drought 
10. Man-Made: Hazardous Materials 10. Man-Made: Hazardous Materials 

NOTE: Yellow highlighted hazards indicate those NOT included in UMass Amherst’s list 
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Appendix D: Data Inventory List 
 
From UMASS Planning Department 

• Campus boundary 
• Campus Pond 
• Essential Facilities 
• Town boundaries 
• NEHRP Soil Data (Steve Mabee) 

National Hurricane Center 
• Historic Hurricane Track information 

Hazus-MH 2.1 
• Hazus-MH 2.1 for flood boundary and depth grid modeling 

o 100 year floodplain 
o 500 year floodplain 

• Hazus-MH 2.1 for hurricane analysis 
• Hazus-MH 2.1 for earthquake analysis 
• Fictitious Category 2 User-Defined Hurricane Track 
• Wind data for hurricane analysis 

USA.com 
• Tornado point locations and tracks geo-referenced from data 

USGS 
• Landslide susceptibility index 

ESRI ArcGIS 10 
• Bing Maps (Roads) Basemap 
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Appendix E: UMass Transit Services Fact Sheet 
UMass Transit Services Fact Sheet 

Service Type:  Fixed Route PVTA Transit System available to the public 

Demand/Response Wheelchair Lift-Equipped Van Service for UMass 
Faculty/Students/Staff 

Field Trip Services for UMass affiliated groups 

Meet & Greet Services for UMass VIPs 

Fleet Management Services for UMass Departmental vehicles 

RTIC – Regional Transportation Information Center 

 

Area Served: University of Massachusetts - Amherst Campus; Towns of Amherst, 
Belchertown, Granby, Hadley, South Hadley, South Deerfield, Sunderland; and 
the city of Northampton.  Total population: 125,000 

 

Routes: 10 total - 2 entirely on campus, 8 primarily off campus 

 

Employees: 170+ students working as drivers, dispatchers, trainers, service crews, 
mechanics assistance, and supervisory staff, 6 full time professional staff, 1 full 
time RTIC technician, 2 full time clerical staff, 5 full time mechanics and a full 
time parts manager. 

 

Operating Hours:  During the academic year: 

Monday – Wednesday  5:30am – 2:30am 

 Thursday – Saturday  5:30am – 3:30am 

Sunday    8:00am – 2:00am 
  

During Summers/Spring Break/Intersession 

Monday – Thursday (Friday) 6:00am – 1:00am (2:00am) 

 Saturday   7:15am – 2:15am 

Sunday    8:15am – 1:00am 

 

Fleet:   1 30’ 1999 RTS PVTA Transit Coach 

   9 35’ 1999 RTS PVTA Transit Coaches 

   5 40’ 2006 Gillig PVTA Transit Coaches 

   5 40’ 2007 Gillig PVTA Transit Coaches 
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   5  40’ 2008 Gillig PVTA Transit Coaches 

   3  40’ 2009 Gillig PVTA Transit Coaches 

   5 40’ 2011 New Flyer PVTA Hybrid Electric Transit Coaches 

   5 35’ 2011 New Flyer PVTA Diesel Transit Coaches 

7  PVTA Service vehicles 

   5 UMass Transit Service Vehicles 

   6 UMass Transit Wheelchair accessible vans 

   11 UMass Transit Field Trip Buses 

   5 UMass Transit Meet & Greet vehicles 

   72 Total Vehicles in our Fleet 

    

Ridership: 16,000 average passenger trips daily (academic year) 

 4,000 average passenger trips daily (reduced service periods) 

 2,841,826 passengers in Fiscal Year 2012 

 

Miles & Fuel: 4,500 miles/day, 1,200 gallons of fuel/day (academic year) 

 1,500 miles/day, 350 gallons of fuel/day (reduced service) 

 5.05 MPG Average 

 

Costs: Annual Operating costs: $3,685,000 (FY2011 Actual) 

 Operating costs subject to annual operating agreements with the Pioneer Valley 
Transit Authority (PVTA). The PVTA provides Federal and State operating and 
capital grants. 

 

Funding Sources: Federal and State Operating Subsidies, along with local funding provided by a 
portion of the UMass student Curriculum fee, the UMass Parking Services 
system, and the town of Amherst (for town sponsored routes only). 

 

Historical Info: UMass Transit Services (UMTS) originated in 1969 as the Student Senate Transit 
Services (SSTS) and ran a student operated system with three used buses.  SSTS 
purchased its first new bus in 1972; a 30’ GMC Transit Coach (affectionately 
known as a “Fishbowl,” which stayed in service until the year 2000).   

 In 1973 SSTS expanded to service eight (8) routes, using a Federal DOT 
demonstration grant to purchase sixteen (16) buses and build the first bus 
garage on campus.   
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 In 1976 SSTS was re-named UMass Transit Services (UMTS) as an interagency 
agreement was created to join UMTS with the legislatively formed Pioneer 
Valley Transit Authority (PVTA), becoming the first public carrier for the 
Northern tier of the Pioneer Valley.   

 In 1978 the PVTA purchased twenty-six (26) new RTS 35’ Transit Coaches for 
UMTS and provided the funding for the construction of our current bus storage 
facility.  

 In 1981 UMTS began servicing the Five College route, connecting the UMass 
campus with Amherst College, Hampshire College and Mount Holyoke College in 
South Hadley. 

 In 1986 UMTS took over Special Transportation from Disability Services, and 
incorporated transportation service for the disabled community into the 
operation.   

 In 2005 UMTS began offering Meet & Greet services for the University 
community in order to provide VIP services for transportation needs at the 
campus. 

Bus Purchase 

History Pre 2000: 1969: 1 1962 Ford School bus 

  2 1965 GMC School Buses 

  1 1953 4512 GMC Transit Coach 

  1 1954 4512 GMC Transit Coach 

 1972: 1 1972 GMC Transit Coach  

 1973: 10  1973 Twin Coaches 

 1978: 26 1978 35’ GMC RTS Transit Coaches 

 1980: 12 1980 40’ GMC RTS Transit Coaches 

 1981: 4 1981 40’ FLX Transit Coaches 

 1985: 5 1985 40’ Neoplan Transit Coaches 

 1992: 5 1992 40’ RTS Transit Coaches 

 1993: 5 1993 40’ RTS Transit Coaches 

 1995: 12 1995 40’ RTS Transit Coaches 

 1999: 3 1999 30’ RTS Transit Coaches 

  12 1999 35’ RTS Transit Coaches   
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Appendix F: Risk Assessment Survey for HMPC 
U M A S S  H a z a r d  M i t i g a t i o n  P l a n  C o m m i t t e e  
S u r v e y  t o  S u p p l e m e n t  H a z a r d  R i s k  A s s e s s m e n t  
As we complete the Risk Assessment portion of the mitigation plan, we are seeking your supplemental 
real-life first person experience with natural hazards that have occurred on campus as well as your 
knowledge of measures the campus has taken to mitigate the long-term consequences of said natural 
hazards. 
Prior to the mitigation planning process beginning the Comprehensive Enterprise Risk Management 
Committee (CERM) identified the eleven hazards they considered the campus to be most vulnerable to 
(these are shown in Table 1 below).  The GIS Planning Team considered these hazards and compared 
them to the hazards studied in the Town of Amherst and Town of Hadley mitigation plans.  For the 
purposes of this plan, the eleven hazards identified by the CERM committee were re-organized into the 
categories listed in Table 2 below.  Please note that Infectious Disease Outbreak was removed from the 
list and wildfire, dam failure and drought were added.  Infectious Disease Outbreak is not considered a 
natural hazard, which is the focus of the mitigation plan.  However, the University Health Services 
buildings were included as essential facilities.   
TABLE 1      

UMASS Amherst Natural Hazards 
Identified by CERM 

1. Tornados 

2. Earthquakes 

3. Hurricanes 
4. Infectious Disease Outbreak (Consider 
Epidemic, Pandemic, Mass Infection, Bed 
Bugs) 

5. Major Snow Storm 

6. Severe Winds 

7. Blizzards 

8. Flooding 

9. Ice/Freezing Rain 

10. Severe Rain 
11. Mud Slides 

 
 
TABLE 2 

Hazards Included in Mitigation Plan Risk 
Assessment 

1. Tornados (includes microbursts) 

2. Earthquakes 

3. Hurricanes (includes severe winds) 

4. Winter Storms (includes blizzards, 
ice/freezing rain, major snow storms, 

Nor’easters) 

5. Floods (includes mudslides, severe 
rain and thunderstorms) 

6. Wildfire 

7. Dam Failure 

8. Drought 
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Each hazard was profiled in the risk assessment. Hazard profiling involves identifying the hazards that 
could impact the planning areas including the associated historical occurrences, location, extent, and 
future probability. In addition, a vulnerability assessment was performed to determine the potential risk 
of the hazard on campus assets. Several methods were utilized to determine these requirements.  
A variety of national, state, and local sources were used to determine historical occurrences, location, 
extent, and future probability. Sources vary for each hazard but they are documented throughout the 
plan. When possible, Geographic Information Systems (GIS), specifically ArcGIS 10.0 Service Pack 3 was 
utilized to create maps and depict risk and location.   
 
For the earthquake, flood, and hurricane wind hazards, Hazus-MH 2.1 was utilized to determine 
vulnerability.  Additional hazards rely on overlay analysis using ArcGIS where the hazard layer is laid over 
existing essential facilities. When neither of the aforementioned methods could be applied, a qualitative 
approach to assessing vulnerability was employed.  
 
At this point, the risk assessment needs your help.  We are looking for information based on your 
personal experience.   
 
Please take a few minutes to respond to the following questions.  You can email your answers to Jeffrey 
Hescock: Jhescock@ehs.umass.edu. 
 

1. Have you experienced any of the hazards named above at UMASS?  If your answer is yes, please 
indicate what your experience has been.  Be specific in terms of exact location of damage and 
the date of incidence if possible.  

 
2. Please describe measures you know the campus implemented to mitigate the consequences of 

these natural hazards.  
 

3. What additional mitigation measures would you like to see implemented to protect the campus 
in terms of these natural hazards? 

 
4. Are there specific buildings or infrastructure systems on campus that may benefit from 

mitigation measures?  Please describe the building or system and list possible projects that 
could be implemented to mitigate risk. 

 
THANK YOU FOR YOUR PARTICIPATION! 
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Appendix G: Essential Facility Fact Sheets 
 
Sent as a separate file as they are very large  
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Appendix H: Hazard Mitigation Planning Committee (HMPC) Membership 
 
Glenn Barrington (Manager-Transportation Services),  
Alan Calhoun (Executive Director-Health Services),  
*Jamie Caplan (Caplan Consulting LLC), 
Don Chapman (Safety & Training Coordinator-Transportation Services),  
*Jonathan Contract (GIS), Jake Cunningham (OIT),  
Pat Daley (Director-Physical Plant),  
*Niels la Cour (Senior Planner, Campus Planning),  
Steve Mabee (State Geologist, Geology Dept. Member Massachusetts State Hazard Mitigation Plan 
Committee) 
Ted Mone (Associate Director, Residential Life Operations),  
*Richard Nathhorst (Facilities), 
*Tom O’Regan (EMBC Manager, EH&S),  
*Catherine Ratté (PVPC), 
Nichole Rioux (PDM Contractor, EMBC),  
Robert Ryan (Professor LARP),  
Randy Sailer (Director-TelComm),  
*Alexander Stepanov (GIS Architect, Campus Planning),  
Ken Toong (Executive Director, Auxiliary Enterprises) 
 
*Also on GIS working Committee 
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Appendix I: Campus Enterprise Risk Management (CERM) Committee 
 
 
Andy Mangels – Associate VC Finance & Budget Director 
Amy Glynn – Assoc. VC Univ. Relations 
Brian Burke -  Assoc. Provost, Academic & Resource Planning  
Carol Barr – V Provost Undergraduate & Continuing Ed.  
Chis Misra – Assoc. CIO for Security  
Shane Conklin – Interim. Dir. Facilities Planning  
Dan Markowski – Assoc. Athletic Dir. Facilities/Operations 
Debora Ferreira – Executive Dir. EO&D/Chief Diversity Officer  
Don Robinson – Director Environmental Health & Safety  
Ed Blaguszewski – Executive Dir. New & Media Relations 
Eddie Hull – Executive Dir. Residential Life 
Ed Mientka – Assoc. Dir. EH&S Safety & Fire Program Head 
Enku Gelaye – Assoc. VC/Dean of Students  
Jamie Seguin – Exec. Assoc. AD/Assoc. Sr. Women’s Admin 
Jennifer Donais – Director Research Compliance  
Jack Ahern – Vice Provost & Dir. International Program Office  
Juan Jarrett – Assistant VC Human Resources 
John Horvath – Chief UMass Police  
John Lenzi – Registrar 
Juanita Holler – Associate VC Facilities & Campus Services  
Ken Toong’ – Executive Dir. Auxiliary Enterprises 
Patrick Archbald – Deputy UMass Police Chief  
Patrick Daly – Director Physical Plant  
Randy Sailer – Director Telecom Network  
Fredrika Clement – Assoc. Dir. Constituent Programs  
Robert Liebowitz - Controller 
Andrew Russell – Director Risk Management – UMass System Office  
Ruth Yanka – Executive Dir. A&F Operations  
Jeffrey Hescock – Director of Emergency Management 
Jacqueline Watrous – Assistant Dir. A&F Systems 
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Appendix J: HMPC-Planning Meetings 
Natural Hazards Minutes 4/6/12 
 
Present: Glenn Barrington (Manager, Transportation Services), Don Chapman (Safety & Training 
Coordinator, Transportation Services), Bernie Daly (Executive Director, Health Services), Niels la Cour 
(Senior Planner, Campus Planning), Ted Mone (Associate Director, Residential Life Operations), Tom 
O’Regan (EMBC Manager, EH&S), Catherine Ratte (PVPC), Nichole Rioux (PDM Contractor, EMBC), 
Alexander Stepanov (GIS Architect, Campus Planning), Ken Toong (Executive Director, Auxiliary 
Enterprises) 
 

Topic Discussion Action Items / Next Steps 
1. Review of 
PDM Grant 
Project & 
Deliverables 

• Introductions were made as T. O’Regan 
welcomed all to the Natural Hazards Core 
Workgroup kickoff meeting and introduced C. 
Ratte from Pioneer Valley Planning 
Commission (PVPC). 

• C. Ratte explained that PVPC will compile 
UMass data, write the hazard mitigation plan 
& submit the plan for approval to FEMA 
through MEMA.  

• T. O’Regan reminded the committee that an 
approved budget, timeframe for project 
deliverables & reporting structure (i.e. MEMA 
& CERM) are in place. Project performance 
period deadline is August 12, 2013. While C. 
Ratte pointed out that it “could take up to a 
year between submission & approval of the 
plan,” the outcome of this project must be a 
FEMA-approved hazard mitigation plan, 
adopted by UMass Amherst & approved by 
FEMA before the end of the performance 
period. Once the plan is approved, UMass will 
be eligible to apply for future mitigation 
funding.  

• C. Ratte stated that the project goal is long-
term mitigation through the identification of 
critical infrastructure, inventory, 
vulnerabilities, priorities and mitigation 
strategies. She emphasized that the process 
of compiling data is not complicated – must 
identify hazards, conduct a risk assessment, 
discuss past events, review existing 
policies/plans/strategies, develop a priority 
ranking & determine mitigation strategies. T. 
O’Regan responded that this past year, the 
Campus Enterprise Risk Management - CERM 

• EMBC will send the work 
committee a copy of: 

o Campus Enterprise Risk 
Management (CERM) 
list of top natural 
hazards  

o FEMA Crosswalk 
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(a campus-wide multidisciplinary committee 
of assigned representatives) has conducted a 
hazard vulnerability analysis & identified 
priorities. CERM work committees (Natural 
Events, Human Events, Technological Events, 
& Compliance) are looking at individual 
hazard types under each of category. 
Methodology used for Natural Events work 
committee will be used within other 3 work 
committees, as well. Work committees will 
report back to CERM to ensure analysis is 
being conducted, which will be incorporated 
into the University’s Hazard Identification & 
Risk Analysis for the PDM Grant. 

• A number of resources are available online 
through FEMA’s website. FEMA’s Crosswalk, 
for example, demonstrates how approved 
plans are prescribed – FEMA will accept 
greater detail within plans as long as all 
aspects of the Crosswalk are included. It is a 
very pragmatic approach (per C. Ratte). T. 
O’Regan clarified that this is why PVPC 
specifically has been brought in as an expert 
in this area to ensure our plan becomes 
approved.  

• C. Ratte stated that typically the major 
sections within a hazard mitigation plan 
include a local profile, hazard identification, 
critical infrastructure, priorities and 
strategies. UMass will map the history of 
previous hazard events & overlay this info 
onto its critical infrastructure.  

2. Regional & 
Community 
Plans 

• PVPC wrote the FEMA-approved plans for 
towns of Amherst & Hadley. Natural hazards 
identified by the University will be very 
similar to those included in the town plans. 
Town plans differ slightly from university 
plans.  

• PVPC referenced a copy of University of 
Kentucky’s plan with the work committee as 
a model university plan she was familiar with.  

• EMBC will send the work 
committee a link to the 
University of Kentucky’s 
Hazard Mitigation Plan 

3. GIS Base 
Map 

• N. la Cour introduced A. Stepanov as the 
Campus GIS Architect. They presented wall 
maps of various overlays (e.g., building 
locations, flood plain, etc.) to the work 
committee.  

• Campus Planning is working on a data 
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migration to a central database to improve 
accuracy and accessibility of information 
across campus. This will ultimately help to 
integrate the hazard mitigation plan campus-
wide.  

• N. la Cour shared that Campus Planning also 
coordinates with the Town of Amherst in 
terms of GIS and data collection.  

• GIS Planning Team will meet bi-weekly to 
work on aspects related to GIS and data 
collection to support the Natural Hazards 
Work committee. Currently looking to bring 
in part-time assistance to help with data 
migration of University’s existing data into 
Hazus-MH.  

4. Training • N. la Cour and T. O’Regan discussed the 
Hazus-MH training with Jamie Caplan that 
began on March 29 & 30. There was 
representation from PVPC, GIS Planning 
Team, & Town of Amherst.  

• Upcoming Hazus-MH trainings include: 
o April 18 – Webinar (10am-noon) 
o May 17 & 18 – In-person 
o June 8 – Webinar (10am-noon) 
o June 21 & 22 – In-person 
o June 28 – Webinar (10am-noon) 

• C. Ratte stated that although PVPC staff is 
trained in the basics Hazus-MH, they had 
challenges with compatibility in the past. 
Hazus-MH is not a requirement for a FEMA-
approved plan, but PVPC will coordinate 
with Jamie Caplan Consulting to incorporate 
info from the Hazus-MH training (i.e. risk 
assessment, mitigation priorities, strategies, 
etc.) into the plan. 

 

5. Schedule 
for Work 
committee 
Meetings 

• Work committee will meet monthly on the 
first Friday at 8:30am.  

• C. Ratte suggested focusing the work 
committee meetings on the following: 

o Discuss the purpose of the hazard 
mitigation plan 

o Assign inventory & data collection 
tasks/responsibilities 

o Present data and inventory 
information 

o Review the risk assessment & 
develop mitigation strategies 
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o Introduce the draft plan, obtain 
feedback, and plan for / provide 
opportunities for public review and 
comment 

6. New 
Business 

• No new business.  

Next Meeting: Friday, May 4, 2012 at 8:30am  
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Natural Hazards Minutes 5/4/12 
 
Present: Glenn Barrington (Manager, Transportation Services), Don Chapman (Safety & Training 
Coordinator, Transportation Services), Pat Daly (Director, Physical Plant), Niels la Cour (Senior Planner, 
Campus Planning), Ted Mone (Associate Director, Residential Life Operations), Tom O’Regan (EMBC 
Manager, EH&S), Alexander Stepanov (GIS Architect, Campus Planning), Don Robinson (Director, 
Environmental Health and Safety),  Jake Cunningham (OIT), Steve Mabee (Senior Lecturer, 
Geosciences/MA State Geologist), Robert Ryan (Professor, LARP), Jamie Caplan (Jamie Caplan 
Consulting, LLC), Catherine Ratte (PVPC) 
 

Topic Discussion Action Items / Next Steps 
1. Introductions 
and Review of 
Minutes, 
Agenda and 
Handouts 

• The committee did a round of introductions 
since there were a few new people around the 
table. 

• Tom Asked for  approval of the previous 
minutes.  Jamie corrected bullet #2, noting that 
PVPC will NOT be compiling the data, Jamie 
Kaplan Assoc. will. 

• Tom reviewed materials that he passed out 
which included Agenda, PDM Grant 
Planning Team, Minutes, Crosswalk table, 
Hazard Vulnerability Analysis. 

 

2. Hazus-MH 
Training 

• Tom described to the group the Hazus-MH 
training that Jamie has been providing.  He 
invited others in the committee to join in 
the training if they like. 

• Niels asked Steve Mabee if he had experience 
with Hazus-MH.  Steve said that he is familiar 
with Hazus-MH and has had a couple of 
training courses with it.  Steve also recounted 
the feeling of the recent earthquake, which he 
described in terms that only a geologist would 
use.  The committee discussed the campus 
vulnerability to Earthquakes. 

 
• Niels talked about the GIS mapping and data 

resources that the University has available to 
it.  He also talked about integrating the data 
into Hazus-MH.  Steve talked about the 
unique quality of the soils here, that we have 
Lacustrian clays underneath larger materials 
that lie under the topsoil and fill from 
construction.  The committee discussed the 
sources of data for that info, soil boings from 
construction, etc.  Steve suggested integrating 
that data with Hazus-MH also.  Jamie 
emphasizes that the better data provide 

• Niels would research 
availability of core samples 
from geotechnical reports 
done for recent 
construction projects on 
campus and provide them 
to Steve. 

• Steve would use that data 
to develop a cross section 
of the soils for the campus 



 

 

 
UMass Amherst Natural Hazard Mitigation Plan 2015 

 
  

194 

better results. 

3. Risk 
Assessment 

• Jamie talked about the different aspects of 
Risk Assessment.  Looking at the 
community, what is the critical 
infrastructure and what is needed to keep 
functioning.  Look at the risk, what is the 
damage from an event what are the 
mitigation strategies.  She also emphasized 
that it is important to not have the planning 
process go on and on, which it could.  
There is a need to get done in a timely 
manner so we can begin to apply for grant 
money for mitigation measures. 

• She also noted that this committee will help 
provide the ground truthing for the plan.  She 
said that a plan can be written 2 ways,??  Or it 
can be written to justify strategies that we 
already know need to be done.  Again 
emphasizing the need to get it done to get $. 

• Jamie stressed that she is a local resource and 
please don't hesitate to call on her. 

• Tom talked about the involvement of the 
Towns of Amherst and Hadley.  Their Fire 
Chiefs, Police and the GIS Administrator are all 
cooperating.  He said that we are making big 
effort to involve communities and providing 
them the resources to improve their 
capabilities  

• Robert Ryan asked if the other college 
campuses were involved.  Tom said that they 
were not yet involved, but it’s a good idea to 
include them. 

• Catherine talked about Mitigation aspects 
noting that Congress got tired of providing 
funding to repair stuff from natural hazards.  
They wanted to put in place plans to mitigate 
damage.  She suggested that at the next 
meeting the committee brainstorm what 
mitigation measures we already know are 
needed.  The committee discussed the storm 
water management system and the modeling 
and improvements that are being made as 
part of the Master Planning process and 

• Members of the group 
should think about Hazards 
that are already known and 
Mitigation Measures that 
have already been 
considered to bring to the 
next meeting. 
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recent construction work.  It was noted that 
the water tank on the hill needs over millions 
of dollars in repairs.   

• Catherine talked about how we're going to 
inventory risks look at mitigating and then 
prioritize them, 

• Robert Ryan talked about the boil Walter 
order that the town issued twice in the past 
year for increase in fecal coil form.  Pat talked 
about getting a trailer mounted filter system 
with UV so they could take it to a dining 
common to provide water for drinking and 
cooking as opposed to trucking in bottled 
water and hand sanitizer.  It was noted that 
communication with the Town was an issue.  
Now the Town has moved up its schedule of 
testing after the post disaster debriefing. 

• Ted Mone talked about WEMECO putting 
more lines underground for ice snow storms 
and how UMass is looking at putting more 
underground so that we can supply electricity 
in events with or own power plant.  He noted 
they are about a third of the way to North 
Village with conduit, but haven't gone all the 
way yet. 

• Catherine asked people to start thinking about 
strategies that we already know about so we 
can bring them to next meeting. 

• Timeline. Tom said that we have a year from 
now to put together and submit plan.  He 
noted that this Natural Hazard committee is 
just part of other committees that are working 
on other aspects,  Will bring this to CERM 
committee. 

• Catherine. Noted that we have in passed used 
the cross walk, but now FEMA uses Local 
Mitigation Plan Review Guide.  FEMA is really 
emphasizing the quality of the planning 
process.  Us getting together and building 
relationships are what is really going to make 
the campus safer. 

 
• Robert Ryan suggested that we include brush 

fire as a hazard partly because the University 
owns so much land outside of the core of 
campus.  Tom said that we can reconsider to 
put it onto list.  Pat said that part of the 
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reason it was not included is because the 
town deals with the fire.  Robert suggested 
that even so, there are strategies that we can 
do to mitigate potential. 

 •   
 o   
 •   

Next Meeting: ???  
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Natural Hazards Agenda 6/1/12 

 
 

Agenda 
 

Friday, June 1, 2012 
8:30am – 9:30am 

Whitmore 115 
 

 
1. Review Natural Hazards Minutes and Action Items/Next Steps 
2. Review of GIS Planning Team Minutes 
3. GIS Base Map & Data  
4. Risk Assessment 

a. Inventory & Data Collection 
b. Critical Facilities  

5. Grant Timeline and Deliverables 
6. New Business  
 

Next Meeting:  
Friday, July 6, 2012 at 8:30am 
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Natural Hazards Minutes 6/1/12 
 
Present: Terry Bechta (Assistant Director Env Hazmat, EH&S), Niels la Cour (Senior Planner, Campus 
Planning), Ted Mone (Associate Director, Residential Life Operations), Tom O’Regan (EMBC Manager, 
EH&S), Alexander Stepanov (GIS Architect, Campus Planning), Jake Cunningham (OIT), Steve Mabee 
(Senior Lecturer, Geosciences/MA State Geologist), Jamie Caplan (Jamie Caplan Consulting, LLC), 
Catherine Ratte (PVPC) 
 

Topic Discussion Action Items / Next Steps 
1. Review 
Natural 
Hazards 
Minutes & 
Action Items / 
Next Steps 

• T. O’Regan reviewed the PDM handouts 
distributed for the meeting:  

o Natural Hazards Work committee 
Agenda 6-1-12  

o Natural Hazards Work committee 
Minutes 5-4-12  

o GIS Minutes 5-25-12  
o Essential Facility Data Needs  
o 8x11 Critical Facilities Map 

• N. la Cour confirmed that he provided S. 
Mabee with some of the core samples from 
geotechnical reports done for recent 
construction projects on campus, but will 
check to ensure that all information has been 
shared.  

• Minutes from the 5/4 Natural Hazards Work 
committee meeting were approved.  

• N. la Cour will confirm 
that all core samples from 
geotechnical reports have 
been provided to S. 
Mabee.  

2. Review of 
GIS Planning 
Team Minutes 

• T. O’Regan explained that GIS minutes will not 
be adopted by this work committee, but will be 
shared. He reminded the committee that the 
GIS Team meets on Fridays in between Natural 
Hazard Work committee meetings.  

 

3. GIS Base 
Map & Data 

• J. Caplan reviewed the key accomplishments 
from the May 25th GIS meeting including a 
campus tour with N. la Cour; data collection 
with A. Stepanov; discussion of mitigation & risk 
assessment; completion of a second on-site 
Hazus-MH training; & development of a 
preliminary list of critical facilities to present to 
Natural Hazards Work committee for feedback.  

 

4. Risk 
Assessment 

• J. Caplan shared 3 “definitions” of critical facilities 
& summarized them as “assets you cannot do 
without.” In Hazus-MH, fire, police, EOC’s, health 
facilities & schools are defined as critical facilities. 
“Schools” will be further defined by UMass to 
include facilities we rely upon, both on campus & 
within the community.  

• Members of the 
committee should send 
critical facilities feedback 
to T. O’Regan.  

• T. O’Regan will follow up 
with R. Sailer to determine 
locations for 2-way radio 



 

 

 
UMass Amherst Natural Hazard Mitigation Plan 2015 

 
  

199 

• J. Caplan posed 2 questions in her request for 
feedback on critical facilities & asked members to 
focus on long-term mitigation measures:  

o What are essential for campus 
sustainability?  

o What do you rely upon?  
• T. Mone suggested that the towers/trailers by the 

observatory, Washington Tower in Southwest & 
the emergency operation centers in EH&S, 
Physical Plant & Residential Life be added to the 
list.  

• J. Cunningham suggested the switch room in the 
basement of the library and Verizon central office 
on Faring Street be added to the list.  

• T. Bechta will locate/compile the list of 
laboratories on campus.  

• In the future, this work committee may serve as a 
platform for reviewing plans for new campus 
infrastructure from a mitigation strategy 
perspective.  

repeaters & critical 
facilities related to 
communications.  

5. Grant 
Timeline & 
Deliverables 

• T. O’Regan reminded all that this work committee 
is looking only at natural hazards; however, 
Campus Enterprise Risk Management (CERM) has 
identified work committees to look at 
technological, human & compliance-related 
hazards.  

• It was agreed that discussion on critical facilities 
will be concluded by next meeting in order to 
remain on track with project deliverables 
timeline.  

• Next meeting will take place on July 13th (July 6th 
is a holiday weekend).  

 

6. New 
Business 

• J. Caplan invited work committee members to 
contact her with any questions or feedback. 

 

Next Meeting: Friday, July 13, 2012 at 8:30am 
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Natural Hazards Agenda 7/13/12 

 
Agenda 

 
Friday, July 13, 2012 

8:30am – 9:30am 
Whitmore 115 

 
7. Review Natural Hazards Minutes and Action Items/Next Steps 
8. Review of GIS Planning Team Minutes 
9. GIS Base Map & Data  
10. Risk Assessment 

a. Inventory & Data Collection 
b. Critical Facilities  

11. Grant Timeline and Deliverables 
12. New Business  
 

 
 

Next Meeting:  
Friday, August 3, 2012 at 8:30am 
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Natural Hazards Minutes 7/13/12 

 
PDM Natural Hazards Meeting 

MINUTES  
July 13, 2012 

Present: Thomas O’Regan (T.O.) (EH&S), Jamie Caplan (J.C.) (Jamie Caplan Consulting, LLC), Jonathan 
Contract (Jon) (FPD), Terry Bechta (EH&S), Niels la Cour (Campus Planning), Ted Mone (Residential Life 
Operations), Jake Cunningham (Jake) (OIT), Catherine Ratte (C.R.) (PVPC), Alexander Stepanov (Campus 
Planning), Patrick, Debbie Yang (EH&S) 

Topic Discussion Action Items / Next Steps 
1. Review of 

Minutes  
A. Action Items 

Status 
2. Essential 

Facilities Draft 
3. Lab 

Classifications 
4. Sample Data 

Summary Matrix 
5. Committee 

members 

1. Review of Minutes 
• The committee reviewed the minutes 

from the June 1st and June 22nd 
meetings.  

A. Action Items Status 
• N.L. said that he collected available 

seismic data and 
• T.O. said that he has gotten information 

from Housing & Residential Life and OIT 
on classifying the essential facilities. A.S. 
discusses this later on in the meeting.  

2. Essential Facilities Draft 
• J.C. presented the UMass Amherst 

Essential Facilities Draft. J.C. explained 
that the draft will be used to perform a 
whole risk assessment about the school. 
The draft explains why certain campus 
buildings have been classified as 
essential facilities which may be due to 
OIT networks, housing services, etc. 

• Jon asked J.C. why many of the building 
Additions are not just incorporated into 
the main buildings and J.C. explained 
that the building Additions were built 
later on so they will respond to hazards 
differently. 

• A.S. asked Jake to verify why some 
buildings such as the School of 
Management and Mullins Center were 
considered essential facilities. Jake 
clarified to the group that those 
buildings are telecom critical node sites. 

• A.S. inquired about the status of the 
emergency phone systems for new 
building layouts. T.O. said that there is 

1. Review of Minutes 
• The group approved 

both meeting 
minutes 

A. Action Items Status 
N.L. plans to discuss with 
Steven Mabee about the 
seismic data.  
 

2. Essential Facilities Draft 
• T.O. said that there 

should also be a list 
of non-university 
buildings such as 
Verizon, the Sewage 
Treatment Plan, and 
the fire station  

• Ted explained that 
Washington House is 
a communications 
repeat with Cooley 
Dickinson Hospital 
and the group 
agreed to put it 
under utilities. Pat 
said that under 
utilities, the group 
should also add the 
fire alarm system.  

• T.O. will make sure 
T.M. & A.S. are part 
of the discussion 
surrounding the 
emergency help 
phones. 
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currently a discussion about the UMass 
telephone capability with the advent of 
cellphones as opposed to using the 
outdoor emergency help phones.  

• The committee agreed to reorganize the 
UMass Essential Facilities categories. 
C.R. suggested creating a sixth category 
for extreme critical buildings that have 
hazardous material. T.B. listed such 
buildings like the essential heating plant, 
flammable storage building, Conte, 
Lederle Tower A, Morrill 1& 4, and LSL.  

• T.O. pointed out that the University has 
a contract with PVTA. Pat said that 
although it is on the UMass property, it 
is owned by the federal government 
who in an emergency can close off the 
PVTA garage and parking lot. 

3. Lab Classifications  
• T.B. stated that she had given T.O. a list 

of all laboratories that should be 
considered including a list of fume 
hoods.  

• J.C. pointed out that that some of the 
labs do need clarification especially if 
someone will lose their research, and 
research with freezers.  

• T.O. added that the labs contain things 
that are irreplaceable such as licenses 
and documentation.  

• T.B. also added that there are chiller 
units and emergency generators. Pat 
had sent the committee a list of the 
generators on campus which details 
their capacity, condition, what kind of 
fuel they use, etc.  

• Pat said that they do also need to keep 
in mind the animals in some of the labs 
as well.  

4. Sample Data Summary Matrix 
• A.S. handed out a floor plan layout of 

the Recreation Center and a Shelter 
Summary Matrix. T.O. explained to the 
committee that Jon & A.S. have been 
working together to combine J.C.’s 
information to create this matrix. 

5. Committee members 

• T.O. noted that the 
Physical Plant 
Storage is actually 
under EH&S. 

• J.C. will resubmit the 
Essential Facilities 
Draft with 
adjustments based 
on the group’s 
conversation 

 
 

3. Lab Classifications 
• T.O. will send out 

the list of 
laboratories and 
fume hoods 

• T.O. will follow-up 
with Research to 
identify a point of 
contact to the 
committee.  

 
 
 
 
 
 
4. Sample Data Summary 
Matrix 

• T.O. said that J.C. 
has a form that 
contains the age of 
the building, the 
content of the 
building, and the 
value of the building. 
J.C. will bring this 
form to the next 
meeting. 
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• T.O. explained to the committee that 
Steven Mabee, who is a state geologist, 
and Robert Ryan, who is involved with 
the Hazard mitigation statewide are 
both part of the committee.  

• T.O. stated that the committee also has 
a UH&S representative and a 
telecommunications representative. 
T.M. also suggested getting someone 
from Public Health Safety 

Next Meeting Scheduled For:  
August 3, 2012 @ 8:30 PM, Whitmore 115 

Documents Distributed (hardcopy): 
PDM Natural Hazards June 1st Meeting Minutes 
PDM-GIS June 22nd Meeting Minutes 
Sample Data Summary Matrix 
UMass Essential Facilities Draft 
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11/16/12 GIS Planning Committee 
Present: Tom O’Regan (EMBC Manager, EH&S), Niels Lacour (Senior Planner, Campus Planning), 
Alexander Stepanov (GIS Analyst, Campus Planning), Jonathan Contract (Space Management), 
consultants via phone; Catherine Ratte (PVPC), Jamie Caplan(Jamie Caplan Consulting, LLC) 
 

Topic Discussion Action / Next Steps 
Project 
Timeline 

• Tom passed out a proposed timeline for 
completion of the Hazard Mitigation Plan 
that contained dates of meetings and the 
general topic for these meetings. 

• Catherine Ratte reviewed the plan working 
back from the date in September of 2013 
that the plan is due to be adopted by UMass 
after getting approval after approval by 
FEMA. 

• Need to submit draft to MEMA by March, 
get comments back in April providing a 
chance to make additional changes for 
submittal to FEMA by June. 

• Tom noted that FEMA initially had asked 
for 4 months to review plan but since the 
delays in getting us our funding they have 
reduced their review period to 3 months. 

• December meeting is to complete the 
process of identifying mitigation strategies.  
The group then needs to consider the 
timeline of the public events and approve.  
The public meetings need to include 
surrounding towns and campus community 
these meetings should be held in Jan. with 
the Towns first and the campus community 
after at the end of Jan. 

• February would be about completing the 
discussion on the implementation plan and 
starting the process of creating a campus 
implementation group (Tom says this will be 
CERM). 

• Tom was wondering if we would be ready 
with a draft for a public event in January and 
suggested instead that we use December and 
January to develop the plan within the group 
and then have the public events in February.  
Tom noted that the meeting in February is 
on the first.  Catherine then suggested that 
we get the draft ready for the group for that 
meeting, then hold the public meetings after 
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that. 
• Catherine suggested that the Amherst 

Hadley town staff come to the working 
group meeting on the first and that presents 
the opportunity to work together then hold 
the campus community public meeting 
following that.  Tom said that he has invited 
the municipal representatives to join the 
working group meetings.  Catherine noted 
that counts as public engagement for FEMA. 

• There was consensus that this was a good 
process. 

• Tom suggested that we hold the public 
meeting on the 8th of February to avoid 
president's day week public school vacation.  
We would check when that break is and 
maybe do the week on the 15th or 22nd 
depending on when that break vacation. 

December 
Meeting 

• Jamie had a question about what they would 
bring to the December meeting.  Catherine 
said that they should finishing fleshing out 
the list of strategies and then prioritize them 
to bring to the next Natural Hazards 
meeting.  Tom noted that the GIS group 
meets every Friday, but we won't meet next 
Friday because of the Thanksgiving 
Holiday, so the next meeting will be on the 
30th.  That will be a key meeting for us to 
sit around the table and work through the 
list.  Catherine agreed and had to leave the 
phone call. 

 

Materials on 
Sharepoint 
Site 

• Tom wanted to then talk with Jamie about 
the Risk Assessment and getting access to it 
through the Sharepoint site.  Sasha brought 
the document up on the screen.  Tom asked 
Jamie to think through the most important 
pages of the document to point the larger 
group to on the Sharepoint site since it is 
such a large document.  Jamie suggested 
that page 34 that deals with the Natural 
Hazards that were identified since there 
were some slight changes from the 
beginning. 

 
• Jamie suggested that for the December 1st 

meeting the group goes through the list that 
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we developed at our last meeting.  Niels said 
the list was available in the last set of minutes 
that he had posted on the Sharepoint site.  Tom 
suggested that maybe Jamie can pull together 
these lists into some type of table.  Jamie said 
that she could pull them into a table and sort 
them by many ways, by rank, by cost, by 
department to take care of, etc.  Tom 
suggested it would be helpful to hand the 
group the information in this organized manner 
and that this is the only way that we will be 
able to get through it in one meeting.  Tom 
confirmed that it would be helpful to try to 
provide that data a day or two prior to the 
meeting. 

 
• There was also consensus that we need to add 

a little more structure to the Sharepoint site 
with additional folders for minutes, documents 
for review, approved documents, etc.  Jonathan 
showed the group another Sharepoint site that 
has been developed for the space management 
group that illustrated this kind of additional 
structure.  Jonathan was also suggesting that 
this Sharepoint site has a lot of the data that is 
relevant to our planning efforts and that maybe 
we can piggyback onto this site, or combine 
some of the data that was created in the Risk 
Assessment on this site. 

 
  •  
 •  •  

Next Meeting: Friday, November 30, 2012 at 11:00am 
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12/13/12 GIS Working Committee 
Present: Niels la Cour (Senior Planner, Campus Planning), Alexander Stepanov (GIS Architect, A&F 
Systems), Jonathan Contract (Facilities Planning, Space Management), Richard Nathhorst, Facilities 
Planning, consultants; Catherine Ratte (PVPC), Jamie Caplan(Jamie Caplan Consulting. 
 

Topic Discussion Action / Next Steps 
Public 
Engagement 
Agenda 

• Catherine Ratte began the meeting with a 
review of the proposed agenda for the 
Public Engagement Event.  The agenda 
included the following items: 
Display Boards 
Plan Goals and Objectives 
Existing Campus Mitigation Measures 
Recommended Mitigation Strategies 
CERM Membership 
NHPG Membership 
Summary of Risk Assessment 
Maps 
Timeline of Plan 

• Jamie suggested showing success stories 
with pictures.  She also said that she could 
put together something about the Risk 
Assessment if UMass could print and mount 
them.   

• Jonathan suggested displaying lots of maps.   
• Catherine talked about providing the 

Mitigation Measures, but was concerned 
that they may be too cumbersome for a 
poster/board.  They could possibly be a 
hand out.   

• Jamie suggested that maybe we map them, 
but Catherine thought they weren't really 
geographic. 

• Jamie suggested we provide maps from the 
Risk Assessment.  She will work with Sasha 
and Niels to come to January 4th meeting 
with list of maps.  Jamie suggested including 
the timeline with the goals/objectives. 
 

Jamie, Sasha & Niels develop 
list of maps for display at Public 
Forum. 

Review of 
Draft 
Mitigation 
Plan 

• Catherine reviewed the initial draft and 
outline of the Plan going through each 
section and talking about what needs to 
be in those sections.  One section deals 
with the incorporation of Existing Plans.  
There was some discussion about which 
plans should be listed and what should be 

Catherine to continue to 
develop plan 
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said about them.  One concern was how 
do we reassure people that we have plans 
for things like animal research, but not 
release information about them. 

• It was noted that the whole Risk 
Assessment will be inserted to this plan. 

• Catherine then went through the 
Mitigation Strategies that are part of the 
plan.  She reviewed each strategy and 
asked about dollar values to fill in.  The 
group ended up not putting $ figures on 
too many strategies which Catherine said 
was OK since a lot of it is being funded 
by the campus itself and that UMass is 
only asking for outside funding for a 
limited set of priority strategies. 

• Catherine completed the review saying 
that more content will be coming in 
January. 
 

Essential 
Facilities Fact 
Sheets 

• Jamie had some questions about the 
Essential Facilities Fact Sheets.  She 
talked about how to make them more 
robust and how they could be more 
dynamic.  She suggested that we create a 
database for it. 

• Jonathan talked about the various options 
for how to create a database through 
Sharepoint and/or excel.   

• Richard cautioned about creating a 
database that has limited access and 
questioned whether it will get 
maintained. 

• Various options for taking a word 
document and putting it into a database 
were discussed.  Jamie asked if she 
formatted it into Excel if that would be 
better.  There was general agreement that 
would be a valuable small step toward 
going to a database with the fact sheets.  
Sasha said that he could work with Jamie 
to accomplish this.  He also noted that we 
need to make sure that the data stays 
consistent. 

Jamie and Sasha to develop 
Excel format for Essential 
Facilities Fact Sheet 

Next Meeting January 4th is the next meeting since we will not 
meet next Friday and that the Campus is closed on 

•  
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the following Friday. 
 

   
Next Meeting: Friday, January 4th, 2013 at 8:30am 
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1/11/13 Hazard Mitigation Planning Committee 
Present: Terry Wolejko (Assistant Director Env Hazmat, EH&S), Alan Calhoun (Director, University Health 
Services), Steve Mabee (State Geologist), Glen Barrington (Assistant Director, UMass Transit), Robert 
Ryan (Professor LARP), Niels la Cour (Senior Planner, Campus Planning), Jonathan Contract (CAFM 
Coordinator, Space Management), Jamie Caplan (Jamie Caplan Consulting, LLC), Catherine Ratte (PVPC) 
 

Topic Discussion Action Items / Next Steps 
1. Review 
Minutes 

• Niels did not bring the minutes so they 
were not reviewed and accepted. 

 

2. Review the 
Agenda for the 
Public Forum 

She brought up the agenda for the public 
engagement event and talked about the 
purpose of the event.  It is fashioned as a 
"drop in" event so nobody needs to be there 
all 4 hours of the event.  A brief presentation 
about the plan will be presented every 15 min. 
There will be display boards, and folks will 
have a chance to comment on.  There will also 
be a feedback form. 
 
Ideas for success stories to have displayed:  
ex. Power Plant providing 85% of electricity. 
Others?  No suggestions were made. 
 
Another activity will be displaying the 
Recommended Mitigation Strategies.  She 
also talked about providing people with dots 
to vote on which strategies should be 
prioritized.  
 
Tom will develop an organizational chart. 
 
Jamie will provide a summary of the Risk 
Assessment 
 
There will also be maps on the wall and Jamie 
and Niels are developing a list of maps to get 
printed and mounted . 
 
Catherine noted that in her past experience 
there haven't been a big turnout for these 
events.  Niels suggested we discuss various 
outreach strategies to try to get students and 

Tom to develop organizational 
chart 
 
Jamie will develop Risk 
Assessment Summary 
 
Jamie and Niels to develop list 
of maps 
 
Niels to check into space at the 
Campus Center 
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faculty involved.  There was also discussion 
about the location at the UMPD building.  
There was concern that the location was too 
remote and students and faculty would not 
make the trip up the hill.  Glen said that even 
though it is on a bus route, the campus shuttle, 
he doubted folks would make that effort.  It 
was decided that the Campus Center would be 
a better location.  Niels volunteered to look 
into getting a room there. 
 
Catherine asked who would be able to attend 
the event.  Niels said he could be there the 
whole time.  Jamie made a sign-up sheet with 
half hour increments for folks to sign up for 
particular times that they could attend in order 
to spread out the effort. 

3. Review of 
the Risk 
Assessment 

Catherine and Jamie reviewed the Risk 
Assessment.  Jamie noted that it was a very large 
document (over 200 pages) and she didn't expect 
that anybody had read through the whole thing.  
So they reviewed the table of contents and the 
type of information that was in the plan.  
Catherine also noted that the plan was in a 
format that FEMA likes and explained the way 
they reviewed the plan. 
 
Alan noted that CERM was going to meet next 
Thursday and 9:00 a.m.  It was noted that they 
only meet quarterly so that we should try to get 
the plan on their agenda.  We would talk with 
Tom about getting on the agenda.  Alan said that 
he would be attending the meeting. 
 
Jamie talked about the value of the Critical 
Facilities Fact sheet and that she is working with 
Alexander to put these into a format that can 
better be incorporated into the GIS and 
information technology so it will be a better 
easier to use resource for the campus. 
 

Tom to get Mitigation Plan 
on the next Agenda of the 
CERM group 
 
Jamie and Alexander to 
continue work on the 
Critical Facilities Fact Sheet 
database 

4. Review of 
the Hazard 
Mitigation Plan 

Catherine put up on the screen the mitigation 
strategies.  Jamie suggested that if members only 
do one thing to participate in this process, the 
review and comment on these Mitigation 
Strategies would be the most important thing to 
do.  It was suggested that Catherine email the 

Catherine to email 
mitigation strategies to the 
entire group asking for 
comment 
 
Somebody to contact 
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Mitigation Strategies to everyone in the group to 
make it easier to work with them. 
 
Catherine then began to review the strategies.  
She noted that the dredging the pond might be a 
good one to seek funding for in the next round of 
Mitigation Funding that has a March 15th 
deadline.  There was also discussion about the 
storm water management structure that has 
been proposed for the south side of the athletic 
fields as a regional storm water management 
system.  It was noted that the idea has gathered 
momentum on campus and there is more and 
more interest in looking at it as a solution to 
several issues. 
 
The discussion turned back to outreach strategies 
for the public forum.  Jamie suggested that we 
make sure we get representatives from the 
Towns of Amherst and Hadley.  Catherine noted 
that the reason Tom was not present today was 
because he was at a regional emergency response 
meeting with folks from the surrounding towns 
and that he would be telling them about the 
event and this effort.  It was suggested that we 
contact the Collegian to get students involved.  
Community Relations should also be contacted.  
Once a press release is put together it will be sent 
out and members of the committee will circulate 
it among their respective departments.  
 
Robert Ryan also strongly suggested that the 
University apply for Mitigation funding from 
FEMA in this next go around. 

 

Collegian and Community 
Relations about the Public 
Forum 

5. Meeting 
Adjournment 

The meeting was adjourned at 11:55 a.m.  
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1/18/13 GIS Planning Committee 
Present: Tom O’Regan (Business Continuity Emergency Manager, EHS), Niels la Cour (Senior Planner, 
Campus Planning), Jonathan Contract (Facilities Planning, Space Management), consultants; Catherine 
Ratte (PVPC), Jamie Caplan(Jamie Caplan Consulting. 
 

Topic Discussion Action / Next Steps 
Review of 
Mitigation 
Plan 

Catherine began reviewing the table of contents of 
the Mitigation Plan and was asking about other 
plans that should be referenced in the document.  
She asked about the Climate Action Plan and what 
the status is and whether that should be 
referenced.  Niels mentioned that it is getting 
dusted off again because of the efforts around 
sustainability and that we are doing a supplement 
chapter for the Master Plan on Sustainability.  The 
Utility Master Planning effort was also mentioned. 

 

 

Review of 
Public Forum 
Agenda 

Catherine then began reviewing the agenda for the 
public meeting. 
 
She mentioned that there hadn't been any 
suggestions for success stories.  Tom wanted to 
keep that on the agenda and pointed to the Master 
Plan as a success story.  He wanted to know how 
other groups would incorporate this Hazard 
Mitigation Plan into their efforts.  This started a 
conversation about the Enterprise Information 
systems (GIS, Tririga, etc.) that the campus is 
developing and how that will help with 
communication and collaboration on campus.  The 
university currently has many silos of information 
and these systems will help break down those silos 
and foster better flow of information and 
collaboration.  Jonathan volunteered to develop a 
written piece describing these efforts. 
 
Catherine was requesting the Organizational Chart 
that explains the hierarchy of responsibility for 
hazard mitigation at UMass.  Tom said that he could 
provide that chart. 
 
The group started reviewing the types of boards 
that we are going to present and who will do them.  
She confirmed commitments from Niels and Jamie 
and asked Niels when he needed materials to get 
them printed and mounted.  Tom suggested that we 

Tom to provide 
organizational chart 
showing responsibility 
for hazard mitigation at 
UMass 
 
Niels to produce maps 
and posters for public 
forum 
 
Tom to look into 
scheduling meeting at 
UMPD to check out the 
space 
 
Tom to get out press 
release 
 
Send out message to 
PDM group to get 
comments on mitigation 
strategies back for our 
Feb. 1st meeting 
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do our next meeting at the UMPD so that we can 
check out the space.  He noted that the room has a 
lot of technology that could allow us to set up 
several presentations as loops that could run 
continuously during the  session.  Jamie said that 
she would develop a slide show to explain the Risk 
Assessment. 
 
Tom requested that we produce the combination 
Hadley/Amherst Mitigation Plans that PVPC had 
done for those Towns .  Niels said he could do that.  
Niels also volunteered to take the lead in developing 
the list of maps that will be mounted on boards for 
the meeting. 
 
Catherine noted that she hasn't received a lot of 
feedback from the groups about the mitigation 
strategies.  She also noted that the group at the last 
meeting requested seeing that again and she sent it 
out.  It was also suggested that we send out another 
message to the PDM group to make sure they 
review it and come to our meeting on February 1st 
with their list of suggestions/recommendations.  
Niels also noted that he has sent it around to folks 
in Campus Planning and Facilities Planning and he 
will push to get their comments back.  There was a 
desire to get more specific projects identified in the 
plan so that we can then go out for funding. 
 
They also talked about how we need to include 
more detail on how the CERM group decided which 
hazards they wanted to prioritize for this plan.  Tom, 
Catherine and Jamie discussed how they could best 
pull that material together and get it into the 
Hazard Mitigation plan.  They talked about the 
different aspects of the process and the need to pull 
it all together. 
 
There was also discussion about what kind of 
people that we want to get to the public meeting 
and how do we go about getting them there.  Jamie 
asked if we are just trying to get numbers there?  
Are we trying to get feedback?  Tom said we want 
to do both.  Catherine noted that FEMA also wants 
the purpose of these meetings to educate the 
general population about these efforts and note 
that FEMA is providing funding for communities to 
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be more prepared. 
 
The group reviewed the press release and made 
some edits in order to get it sent out asap. 
 
It was suggested that we have our February 1st 
meeting with the large group at the UMPD, that way 
folks can see the space and check out the 
technology.  Tom will work on booking the space. 
 

Adjournment The meeting adjourned at 11:52 
a.m. 

 

  •  
   

Next Meeting: Friday, January 25th, 11:00 a.m. 
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GIS Agenda 4/13/12 

 
 

Agenda 
 

Friday, April 13, 2012 
11:00am – 12:00pm 

 
 

 
13. Approval of Minutes  
14. Review of Action Items and Old Business 
15. Natural Hazards Workgroup 
16. Risk Assessment 
17. Training   
18. New Business  
 

 
Next Meeting:  

Friday, April 20, 2012 
 
 
 

GIS Minutes 4/13/12 

 
 
Present: Niels la Cour (Senior Planner, Campus Planning), Tom O’Regan (EMBC Manager, EH&S), Nichole 
Rioux (PDM Contractor, EMBC), Alexander Stepanov (GIS Analyst, Campus Planning) 
 
Guests: Jamie Caplan (Jamie Caplan Consulting, LLC), Catherine Ratte (Pioneer Valley Planning 
Commission) 
 

Topic Discussion Action Items / Next Steps 
1. Approval of 
Minutes 

• T. O’Regan welcomed all to the meeting 
and explained that “Approval of Minutes” 
will be a standing agenda item for this 
workgroup to ensure accurate records & 
completion of all action items and 

• N. Rioux will add “Document 
Tracking” as another standing 
agenda item. (Completed – on 
4/27/12 Agenda) 
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deliverables.  
2. Review of 
Action Items 
& Old 
Business 

•  No action items or old business.  

3. Natural 
Hazards 
Workgroup 

• T. O’Regan shared Natural Hazards List for 
UMass Amherst & Towns of Amherst / 
Hadley, a handout distributed during the 
4-6-12 Natural Hazards Workgroup 
meeting. It was highlighted that half the 
hazards identified by the towns are on 
UMass Amherst’s list & 3 are existing 
models within Hazus-MH.  

• UMass Amherst’s natural hazards list was 
generated by the Campus Enterprise Risk 
Management (CERM) Committee through 
completion of a Hazard Vulnerability 
Assessment (HVA), using the Kaiser 
Permanente model, over the past year. 
The HVA considered the probability & 
impact of each hazard in order to rank the 
hazards by priority.  

• GIS Planning Team & Natural Hazards 
Workgroup are sub-groups of CERM & are 
responsible for reporting regularly up to 
CERM all activity/progress. 

• T. O’Regan will share CERM 
membership & HVA process (to 
the extent permissible) with J. 
Caplan & C. Ratte for the purpose 
of conducting the risk assessment 
& drafting the plan.  

4. Risk 
Assessment 

• J. Caplan confirmed that she will include all 
natural hazards identified on UMass’ list in 
the risk assessment. She will conduct a 
detailed analysis for each hazard (i.e. 
history of occurrence), in order of the 
priority ranking assigned by UMass. C. 
Ratte agreed that PVPC’s approach is 
similar and that this will process will assist 
in incorporating the assessment into the 
plan.  

• J. Caplan requested a campus walk-
through using the Data Inventory 
Spreadsheet to collect data for input into 
Hazus-MH for the training & risk 
assessment. Data input will take time so 
tour should be scheduled ASAP.  

• A. Stepanov confirmed that UMass 
currently has most of the data in the 
spreadsheet on-hand. C. Ratte stated that 
PVPC will work off this spreadsheet as well 
& agreed to share hazard info obtained 

• C. Ratte will provide J. Caplan 
with electronic copies of the 
current hazard mitigation plans 
for Amherst/Hadley. (Completed 
4/17/11) 

• N. la Cour & A. Stepanov will 
coordinate a date/time with J. 
Caplan & C. Ratte to conduct the 
campus walk-through & will 
coordinate the sharing /taking of 
campus photographs that exist or 
may be useful for the plan.  

• N. la Cour & A. Stepanov will 
provide J. Caplan with inventory 
data & discuss what format data 
should be in.  

• C. Ratte will share hazard info 
obtained from town/region 
planning applicable to 
development of UMass Amherst’s 
plan. 
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from town/region hazard mitigation 
planning that may be useful for UMass. 
Team agreed to store data on a server, 
SharePoint or portable hard drive for 
accessibility purposes.  

• A. Stepanov & N. la Cour agreed to be the 
leads for data collection. 

• J. Caplan explained that all data goes into 
GIS layers so different hazards can be 
overlaid into Hazus-MH, on top of the 3 
existing models. T. O’Regan responded 
that this workgroup will develop the 
maps/overlays & the Natural Hazards 
Workgroup will use this data.  

• J. Caplan will develop scenarios within 
Hazus-MH. If there is potential for an 
event to happen in the future, UMass will 
be able to run the scenario with current 
data to plan & prepare. She will use a 
standard layer format, custom 
tools/formulas & a transparent process so 
University will be able to input updated 
data & run scenarios on its own in the 
future.  

• Team agreed that it would be worthwhile 
to involve the 2 faculty members that 
served on workgroups for the state plan as 
subject matter experts. Team also agreed 
to bring in Physical Plant & other experts 
to team/workgroup meetings as necessary 
for data collection & the damage/risk 
assessments. 

• N. la Cour confirmed that certain aspects 
of the UMass Amherst Capital Plan & other 
development plans for the next 5 years 
that may impact development of the plan 
or risk assessment may be shared with J. 
Caplan & C. Ratte. 

• Team discussed J. Caplan’s Topics for 
Discussion & agreed to frame these 
matters appropriately & bring them to the 
Natural Hazards Workgroup.  
 

• T. O’Regan will reach out to Steve 
Mabee (Geography) & Robert 
Ryan (Landscape Architecture), 2 
faculty that assisted with the 
state plan, to discuss involvement 
as subject matter experts.  

• C. Ratte will develop a plan for 
public 
participation/feedback/review.  

• N. Rioux will develop a list of 
improvements & 
recommendations from 
Amherst/Hadley plans. 

• T. O’Regan will share J. Caplan’s 
Topics for Discussion with the 
Natural Hazards Workgroup.  

• C. Ratte & J. Caplan will discuss 
format for risk assessment to 
facilitate migration to the full 
plan. 

5. Training • J. Caplan stated that demographic data will 
be part of Hazus-MH training. N. la Cour & 
A. Stepanov shared that Campus Planning 
is starting to work with Campus Life on 
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collecting info about special events, so 
may have estimates available to share 
regarding increases in numbers of 
students, faculty, staff & visitors on 
campus during major planned events.  

6. New 
Business 

• No new business.   

Next Meeting: Friday, April 27, 2012 at 11:00am  

 
Documents Distributed (hardcopy and electronic):  
PDM-GIS-Agenda-4-13-12 
Comparing the Local Mitigation Plan Review Crosswalk With Local Mitigation Plan Review Tool 
Regulation Checklist – 1-9-12 
FEMA Local Mitigation Plan Review Guide – 10-1-11 
FEMA Mitigation Planning #15 Memorandum – 9-30-11 
Natural Hazards List for UMass Amherst & Towns of Amherst / Hadley – 4-12-12 
UMass Amherst Data Inventory Spreadsheet 
UMass Amherst Topics for Discussion – 4-13-12 
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GIS Agenda 4/27/12 

 
 

Agenda 
 

Friday, April 27, 2012 
11:00am – 12:00pm 

 
 

 
19. Approval of Minutes  
20. Review of Action Items and Old Business 
21. Natural Hazards Workgroup 
22. Risk Assessment 
23. Training   
24. Document Tracking 
25. New Business  
 

 
 

Next Meeting:  
Friday, May 4, 2012 
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GIS Minutes 4/27/12 
 
Present: Niels la Cour (Senior Planner, Campus Planning), Tom O’Regan (EMBC Manager, EH&S), 
Alexander Stepanov (GIS Analyst, Campus Planning) 
 
Guests: Jamie Caplan (Jamie Caplan Consulting, LLC) 
 

Topic Discussion Action Items / Next Steps 
1. Date for 
Campus Tour 

• Niels la Cour and Jamie Caplan discussed the 
best times to do a tour of campus.  It was 
suggested that since Jamie would already be on 
campus for the morning meeting on Friday, May 
4th  that we should do the tour that day.  Jamie 
would like get a list of critical infrastructure 
prior to the tour.  She would also like to take 
pictures of the campus on the tour for use in 
preparation of the plan. 

• Niels la Cour will develop a 
tour agenda/route 

2. Review of 
Data and 
Delivery of data 

•  Alexander Stepanov, Niels la Cour and Jamie 
Caplan went through the list of data sets that 
Jamie had provided at the previous meeting and 
discussed what would be the best source of the 
data and how available it was.  Most of the base 
data on the list is easily accessible from both 
the Town and UMass.  Some of the more 
specific building related data will need to be 
developed by combining different data bases.  
This will take some time and effort by Alexander 
and his colleagues.  It was decided that UMass 
would provide Jamie Caplan with the easily 
accessible base data as soon as possible (next 
week) in a ArcGIS File Geodatabase format.  
UMass will then continue to work on 
developing the other data and provide it to 
Jamie when possible. 

• Alexander Stepanov to 
provide base data to Jamie 
Caplan in ArcGIS File 
Geodatabase format. 

3. Critical 
Infrastructure 

• T. O’Regan, Alexander, Niels and Jamie began 
discussing Critical Infrastructure and how it 
should be defined and identified by UMass and 
the Planning Team.  Jamie provided example 
from her past work.  Tom discussed the efforts 
to identify critical resources from previous 
Business Continuity Planning exercises done by 
various groups on campus.  Tom suggested that 
we go back to some of these plans and see what 
resources they identified.  The group then 
began listing some of the obvious Critical 
Infrastructure pieces as: 
Central Heating Plant; Utilities; Health Services 

• Provide Jamie with list of 
Critical Infrastructure  
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Building; Hazardous Waste Facility; OIT Network 
Infrastructure; Dining Commons; Housing; 
Laboratories doing critical work, 
The group also identified roads as a piece and 
discussed the issues of having only three ways 
on and off campus.  Tom talked about the 
mitigation measures that have been developed 
around evacuating campus in emergencies ie. 
staggered release times. 

4Wrap Up • The group discussed what needed to be done 
for the meeting on Friday, May 4th.   

• The need to provide Jamie 
with a data dump and to 
further discuss the best 
ways to share data, develop 
naming conventions and 
store data for the project.   

• Niels was to develop the 
tour.  

• Tom was to get 
representatives from 
Facilities and OIT to attend. 

• Tom was to meet separately 
with Jamie and Catherine 
Ratte to explain the 
background of the planning 
process up until now 

 .   
   

Next Meeting: Friday, May 4th  2012 at 8:30am  
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GIS Minutes 5/25/12 
 
Present: Tom O’Regan (EMBC Manager, EH&S), Niels la Cour (Senior Planner, Campus Planning), 
Alexander Stepanov (GIS Architect, A&F Systems) 
 
Guests: Jamie Caplan (Jamie Caplan Consulting, LLC), Catherine Ratte (PVPC via phone) 
 

Topic Discussion Action Items / Next Steps 
1. Critical 
Facilities 

• Niels rolled out a map of Critical Facilities 
that was developed from the list of Critical 
Facilities compiled by Tom, Alexander 
and Niels earlier in the week.  As the 
group discussed the list, they provided 
Jamie with notes about each building and 
why they were included on the list. 

• Jamie noted that we should include the 
Hazardous Waste Storage Facility in the 
list and on the map. 

• There was some discussion as to whether 
there are different gradients of critical 
facilities.  Tom noted that we really didn't 
want to get into discussion as to whether 
labs have animals or not or whether some 
research was more or less valuable than 
others. 

• Jamie gave an example from Alcorn State 
where buildings are broken down into 
several categories of high medium and low 
priority.  Tom and Jamie said their 
preference was to just have one category 
of Critical Resources.  Jamie also provided 
an example of Montana State where they 
provided different groupings for the types 
of critical resources. Jamie wanted us to 
know that we have options and that there 
are several different ways to do it.  For 
instance, we can mention facilities that are 
outside of campus, not UMass property, 
like waste water treatment plant. 

• Catherine thought it would be a good idea 
to include such resources.  Like water 
treatment plants and pumps.  Fire stations 
in addition to one next to campus there is 
also one in downtown Amherst.  Catherine 
said that in their work for the state of MA 
they used different categories like 

• Jamie will pull the list of 
Critical Resources 
together that have been 
discussed and categorize 
them to bring to the next 
meeting. 
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Emergency Response, Child Care 
Facilities, and Large Employers 

• Tom reviewed again the list we had 
developed and the types of facilities that 
we have included.  Catherine asked why 
we included the Dining Commons, just to 
feed people?  Tom asked whether Towns 
do things like that.  Tom mentioned that 
during the October storm when everyones 
electricity was out, UMass was a place 
where people could get food and recharge 
phones/batteries.  There was additional 
discussion about whether we should 
include the campus center which also 
became a place for providing food and 
shelter during the nor easter. 

• It was noted that the Auxillary Services 
Cold Storage Warehouse should be 
included on the list since it contains so 
much storage of food.  Hazardous Material 
Storage Facility, Whitmore, Campus 
Center, and Cold Storage were also added 
to the list along with the Waste Water 
Treatment Plant and Water Tower from 
the Town of Amherst.  These Town 
resources should be added to the map in a 
different color. 

• Tom requested that for the next meeting 
we provide the list with Health, Police Fire 
Transportation and School. 

2. Next 
Natural 
Hazards 
Planning 
Group 
Meeting 

The group discussed how things should be presented 
to the larger group next week.  Jamie suggested that 
we present the list of Critical Facilities, explain how 
we justified picking each of the buildings, and ask the 
group what they think about the selections and if they 
have any comments/suggestions.  She also noted that 
we need to provide them with a definition of what a 
Critical Resource is.  Jamie emphasized that all 
buildings will be included and studied in the plan, just 
that the critical facilities will get more attention.  
Catherine thought that this was a good approach and 
use of time.  Jamie wants to ask the group what 
facilities they rely on. 
The group discussed when they should touch base 
next week in preparation of the next meeting.  A 
phone meeting for Thursday from 10-10:30 p.m. was 

• Jamie and Catherine are 
to develop a definition for 
Critical Facilities. 
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proposed, given that Tom was going to be tied up 
with a drill on Wednesday. 
 

3. Data on 
the Buildings 

Jamie reminded the group that they still needed 
information on these buildings.  It was confirmed that 
UMass had received the description of what data is 
needed from Caroline. 

• Alexander and Niels will 
continued to work to get 
needed data to Jamie and 
Caroline. 

  •  
   
   

Next Meeting: Friday, May 31st 2012 at 8:30am  
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GIS Minutes 6/22/12 
PDM-GIS Planning Meeting 

MINUTES  
June 22, 2012 

Present: Tom O’Regan (T.O.) (UMA EMBC), Debbie Yang (UMA EMBC), Jamie Caplan (J.C.) (Jamie Caplan 
Consulting), Niels LaCour (N.L.) (Campus Planning), Pamela Rooney (P.R.) (FPD), Jonathan Contract (Jon) 
(FPD), Catherine Ratte (C.R) (Pioneer Valley Planning Commission – on the phone). Alexander Stepanov 
(Ad Systems) 

Topic Discussion Action Items / Next Steps 
1. General Overview • T.O. began the meeting explaining that 

this particular group meets every week 
or two and is focused on building 
backbone information for the larger 
group that meets monthly.  

• T.O. showed everyone the map of the 
UMass Campus pinpointing what he 
gathered for the critical buildings on 
campus.  

• N.L. & J.C. explained that certain 
science buildings are deemed “critical 
facilities” because there may be living 
things inside that could die, sub-zero 
freezers, contaminants, massive 
amounts of chemicals, or expensive 
research 

• T.O. also gave everyone a copy of the 
datadump by building and room 
number. T.O. explained that Facilities is 
able to provide categories and 
information on buildings that are asked 
for. 

• P.R. did follow up that the datadump 
has not been refreshed since FPD froze 
information to put in new software. 
P.R. also explained that data updates 
and floor plans are partially up to date. 
The science and occupant buildings are 
in better shape than the administrative 
areas because they’re audited more 
frequently.  

• T.O. suggested that 
in the next meeting, 
the group should 
finalize the list of 
critical buildings 

 

2. Areas for 
Improvement: 
A. Critical Facilities 
B. Shelters 
C. Mitigation Plan 

A. Critical Facilities  
• T.O. pointed out that the building and 

ID numbers do not match up. Jon 
explained that whether or not an access 
database or sharepoint database is 
being used, that FPD’s naming 

• P.R. reiterated that 
the key thing is to 
make sure the chem 
dept is using the 
same building 
codes. A.S. said that 
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conventions for buildings and rooms 
should always be used. Jon further 
explained that if the correct naming 
convention is used, it will be available 
on a separate database since the GIS 
system can connect to multiple 
databases.  

• A.S. handed out a Water Treatment 
Facility sheet, which displayed the 
buildings recognized by OIT and 
Residential Life as critical facilities from 
building 604. A.S. also brought up that 
OIT’s network core sources a hub to 
other sub systems. 

• T.O. told the group that EH&S has 
boiled down fume hoods to type 3 and 
4 with a total of 558 fume hoods. T.O. 
asserted that the group needs to make 
a determination on how to manage 
these systems within these facilities.  

• T.O. showed everyone the Campus Map 
(blown up) and said that he would like 
to bring in seismic soil information, high 
wind prone areas and overlay that into 
the map as well. With more 
information, the group can assess what 
systems and areas that the group has 
identified as being critical needs 
attention. 

• J.C. brought up looking into the backup 
generator power. T.O. said that Pat 
Daley is part of the monthly committee 
and he will be back when the group 
looks at the critical structures. J.C. 
explained to the group that there is a 
risk methodology program called 
Hazus-MH. 

• Jon mentioned that there is a separate 
data dump that identifies that usage of 
the rooms in each of the buildings since 
this is required for grant money 
purposes and research. Jon said that 
FPD can provide that data but the only 
problem right now is that because FPD 
has gone from one system to another, it 
will look more accurate at the end of 
the year after the system has gone 

there are different 
crosswalks for every 
building. Some 
types might be 
easier to look at but 
in a building like the 
GRC, high rise and 
low rise sections are 
not distinguished. 

• P.R. will give J.C. 
information on 
when the buildings 
were built, what 
they’re made out 
of, date it was built.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Shelters 

• A.S. asked if FPD 
could help him 
classifying different 
wooden frames, 
providing a quick 
description. 
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through a survey process.  
 

B. Shelters 
• T.O. showed everyone the campus’s list 

of buildings for long-term and short 
term shelter usage that FPD provided. 
P.R. jotted down notes of what 
information FPD has access to and 
where else to get other information 
from. 

 
C. Mitigation Plan  

• N.L. clarified that the goal is to make a 
mitigation plan so that more attention 
is given to these critical facilities. J.C. 
also suggested that in writing this plan 
to pull together information from FPD’s 
database and the chem. database and 
what pieces from different departments 
are going to be needed to strengthen 
the emergency management system.   

• N.L. asked FPD for what information 
they would find most helpful and P.R. 
said that if science buildings are of 
interest, it would be important to pull 
out all the research spaces in the 
buildings. It would be good to find out 
which rooms are classified as a non-
class lab, PIs, the amount of square 
footage in each space, and whose space 
it is. P.R. suggested contacting the head 
departments and principal 
investigators. 

• J.C. asked if the of the number of 
chemicals in each room could be mixed 
in with the information above. P.R. said 
that the chem. department doesn’t 
track the way FPD does.  

• T.O. brought up that at the same time 
next year, they need to submit the plan 
to the federal government for approval. 
T.O. pointed that this committee has 
been set aside to perform risk 
assessment for the critical facilities and 
work on mitigation pieces will start in 
the fall. 

• C.R. added that it’s not important to 

 
 
 
 
 
 
 
Mitigation Plan 

• GIS committee is 
looking to clarify the 
interface with 
TRIRIGA & OIT 

 
 
 

• A.S. says he has 
access to from Mike 
Olkin to measure the 
vertical distance 
between the ground 
and the entrance for 
flooding on a 3D 
software. 

 
 

• The group decided 
that the data should 
be used for plan 
improvements and 
that the information 
should still be kept 
as a takeaway for 
future mitigation 
plans 

• The group agreed to 
use the sample 
shelter matrix for 
the critical facilities 
and Jon would work 
on it. 

• P.R. & A.S. will work 
to synchronize their 
classifications of the 
25 buildings so that 
the information can 
be added back into 
Hazus-MH to 
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identify all the hazmats in every lab as 
of right now but more importantly, 
what buildings in general might need 
more attention. J.C. agreed that in 
terms of what FEMA wants, that there’s 
too much detail. T.O. further 
emphasized that a system needed to be 
in place, where the nomenclature is 
standardized. J.C. suggested that for the 
document, to put in some tables, write 
up what buildings the group has 
defined as an essential facility and what 
labs have been found to be critical.  

• N.L. says that the data the Storm Water 
Design Project from can’t really be 
considered useful. T.O. asked if 
anything was salvageable and N.L. said 
that there is no confidence in the data 
at all  

• J.C. said that she wanted to run an 
assessment as part of the replacement 
values for the buildings P.R. said that 
the replacement values from FPD are 
out of date. A.S. said that he has 
created primary and secondary 
classifications so that specific details of 
each building will be accessible.  

generate updated 
replacement values. 

Next Meeting Scheduled For: 

 
Documents Distributed (hardcopy): 

1. UMASS and Amherst Critical Facilities Map 
2. Campus Map 
3. Types of Shelters (Long Term & Short Term)  
4. Building Floor Plans Depicting Public Assembly, Rest Room, and Shower Areas                                    
5. PSIS space 
6. Building Technology Systems 
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Appendix K: Media Releases/Coverage 
 

MEDIA RELEASE 
 

University of Massachusetts Amherst 
Draft Hazard Mitigation Plan  

Public Engagement Event 2/15/13 
UMPD Building located at 585 East Pleasant Street, Amherst MA. 

9am to 1pm 
 
The University of Massachusetts Natural Hazard Planning Group, with assistance from Jamie 
Caplan Consulting LLC and the Pioneer Valley Planning Commission, has produced a DRAFT 
Hazard Mitigation Plan for the Amherst campus. Students, faculty, staff, and members of 
surrounding communities, are invited to a public forum to learn about the Plan and provide 
feedback on the DRAFT, Friday, February 15, 2013 from 9-1 pm at the UMass Police 
Department Building First Floor large conference room. 
 
The forum is an open format, with a brief presentation of the DRAFT plan showing every 15 
minutes. Members of the Natural Hazard Planning Group will be available to answer questions 
and listen to community and stakeholder comments on the DRAFT plan. Display boards will be 
available to help explain the planning process, summarize existing mitigation initiatives, 
highlight recommended strategies and summarize the complex hazard risk assessment 
undertaken as a key component of the Campus Hazard Mitigation planning effort. 
 
The public is welcome to drop in any time between 9 am and 1 pm. Refreshments will be 
provided. 
 
This planning effort was undertaken to help the University of Massachusetts Amherst campus 
assess the risks the University community faces from natural hazards, identify action steps that 
can be taken to prevent damage to property and loss of life, and prioritize funding for 
mitigation efforts. A mitigation action is any action taken to reduce or eliminate the long-term 
risk to human life and property from hazards.  
 
This hazard mitigation plan was developed with grant funding support by the Federal 
Emergency Management Agency in conjunction with the Massachusetts Emergency 
Management Agency. For additional information, please contact Jeffrey Hescock, Director of 
Emergency Management  at: 413- 545-7431. 
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MEDIA RELEASE 
 

University of Massachusetts Amherst 
Draft Hazard Mitigation Plan  

Public Engagement Event 3/15/13 
UMPD Building located at 585 East Pleasant Street, Amherst MA. 

9am to 1pm 
 
The University of Massachusetts Natural Hazard Planning Group, with assistance from Jamie 
Caplan Consulting LLC and the Pioneer Valley Planning Commission, has produced a DRAFT 
Hazard Mitigation Plan for the Amherst campus. Students, faculty, staff, and members of 
surrounding communities, are invited to a public forum to learn about the Plan and provide 
feedback on the DRAFT, Friday, March 15, 2013 from 9-1 pm at the UMass Police Department 
Building First Floor large conference room. 
 
The forum is an open format, with five brief presentations describing aspects of the plan 
development process and highlighting recommended strategies to mitigate the long term 
consequences of natural hazards on the campus available to view. Members of the Hazard 
Mitigation Planning Committee will be available to answer questions and listen to community 
and stakeholder comments on the DRAFT plan. Display boards will be available to help explain 
the planning process, summarize existing mitigation initiatives, highlight recommended 
strategies and summarize the complex hazard risk assessment undertaken as a key component 
of the Natural Hazard Mitigation planning effort. 
 
The public is welcome to drop in any time between 9 am and 1 pm. Refreshments will be 
provided. 
 
This planning effort was undertaken to help the University of Massachusetts Amherst campus 
assess the risks the University community faces from natural hazards, identify action steps that 
can be taken to prevent damage to property and loss of life, and prioritize funding for 
mitigation efforts. A mitigation action is any action taken to reduce or eliminate the long-term 
risk to human life and property from hazards.  
 
This hazard mitigation plan was developed with grant funding support by the Federal 
Emergency Management Agency in conjunction with the Massachusetts Emergency 
Management Agency. For additional information, please contact Jeffrey Hescock, Director of 
Emergency Management at: 413- 545-7431. 
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Media Articles Regarding Natural Hazard Damage at UMASS Amherst 

UMass Offers Food And Shelter After Storm63 
By: NANCY PIERCE and ALYSSA CREAMER | November 02, 2011 |  
As areas in Amherst regain power and students resume classes, the University 
of Massachusetts continues to give support to off-campus students without 
power. Many students were able to access free food and water, shower on-
campus, recharge electronics and seek warm shelter within the University 
walls. According to a Western Massachusetts Electric Company official, power 
should be returning to all of Amherst by tonight. 
Yesterday, a number of students without meal plans filed into the Dining 
Commons and received free meals. 
Ken Toong, executive director of Auxiliary Enterprises, said the dining hall 
staff has been busy serving over 75,000 students and guests at the Dining 
Commons since Sunday. 
“Offering free meals to students that are without a meal plan has been a 
great way to share our resources with those experiencing hardships during the 
aftermath of the weekend’s power outage; in addition it helps to build 
community, while providing comfort,” said Toong. 
“The off-campus students that I talked to tonight overwhelmingly appreciate 
this kindness and are very grateful to join other students to dine at the 
DCs,” he continued. 
According to Toong, as of 8 p.m. last night, the Dining Commons had served 
more than 3,500 “non-meal plan” students. Toong also said that he and his 
staff anticipate serving another 1,000 of these students before the night’s 
end. 
Some students eating at the Dining Commons last night shared their 
perspectives about the free food. 
“I think it’s awesome. I live off campus, so I don’t get this all the time,” 
said Vanessa Pini, a junior communication major. “I’ll definitely be coming 
every day until Friday.” 
“I think it’s really dumb that we had classes when there were no gas stations 
open or bus lines running, and I just think they handled that really poorly,” 
said Pini, who lives on North Pleasant Street and was eating at Worcester 
Dining Commons last night. “But I think [the free meal] is a good effort.” 
John Welch, a junior accounting major who lives in Sunderland, was eating at 
Worcester as well. 
“It’s a good thing for them to do because there are definitely a lot of 
people who need it,” said John Welch, a junior accounting major living in 
Sunderland, who was also eating in the Worcester DC. “It’s great to have free 
food now, but it would have been great to have back when the power first went 
out. This was a great idea but it came after most people needed it.” 
James Heilman, a political science grad student, was utilizing the free meals 
offered at Franklin. He said he was eating at the Dining Halls because he was 
still out of power and had run out of “dry food.” 
“It’s actually been really helpful. This is the second meal I’ve had here,” 
he said. “I don’t have power yet. I’m out of dry food. All my fridge food is 
now spoiled or on its way to being spoiled. So, I really appreciate this.” 
“I’ve really appreciated the response,” he continued. “It’s great if you’re 
an undergrad living off campus and don’t have power it’s great that there’s 
somewhere you can go on campus.” 

                                                           
63 http://dailycollegian.com/2011/11/02/UMass-offers-food-and-shelter-after-storm/ 
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Although some residents in the area are still left without power, most of 
Amherst’s apartment complexes housing a majority of the off-campus population 
have regained power as of last night. 
As of 11 p.m. yesterday, Brandywine Apartments, Townehouse of Amherst 
Condominiums, Puffton Village, Mill Valley Estates, Alpine Commons 
Apartments, Crestview Apartments, Aspen Chase Apartments, Rolling Green 
Apartments, Presidential Apartments, Colonial Village Apartments, The 
Boulders and Hobart Lane have each regained power as of last night. 
Western Massachusetts Electric Company Spokeswoman Sandra Ahearn projected 
that all of Amherst would restore power by tonight, and she said most 
probably would before that. She said 2,900 customers, 29 percent of the town, 
still remain without power as of 8 p.m. yesterday. She said Amherst is ahead 
of Shutesbury, Leverett and Pelham in regaining electricity. 
Clearing debris from the roads is a priority, according to Ahearn. She said 
there are many crews throughout Amherst working to clear the damage from 
fallen trees, giving the Amherst area priority over surrounding towns. 
Several off-campus students as well as residents in the surrounding area have 
utilized UMass as a safe haven away from powerless homes, particularly the 
Campus Center, Student Union, W.E.B. Du Bois Library and the Off Campus 
Student Center located on the lower level of the Student Union. 
Margaret Sullivan, a UMass junior and representative from the Off Campus 
Student Center said, “In the office we’ve tried to get the attention of all 
off-campus students, and any students on campus who are having problems with 
Internet or power. We had a pizza party yesterday.” 
“The Off Campus Student Center allows students to not only charge phone and 
do homework, but socialize where it’s warm and there’s light and board 
games,” continued Sullivan. 
Sullivan said they’ve seen more than twice the usual amount of students come 
into the office since the storm. 
“It’s definitely an inconvenience [not having electricity]; we were quoted to 
get power back Friday or Saturday,” said Kristina Kane, a junior English 
major who had set herself up in the Cape Cod Lounge last night. “I’ve been 
spending a lot of time in the student union, in the library. The school’s 
doing a good job keeping everything open with the showers and free food.” 
“I really like what the school has done, especially with the meals today,” 
said Sangeen Hakam, a senior economics major, as he sat in the Student Union. 
“Having the Student Union open 24 hours has helped to get work done with the 
Internet. Overall, I’m pretty satisfied with the services the school has 
provided.” 
Cheryl Burke, an Amherst resident, was using the Campus Center last night to 
escape the cold temperatures from the power outage. 
“My husband works at UMass, so I’m not usually here, but it’s really nice to 
have the Campus Center available,” said Burke. “It’d be nice to have heat, 
water and power, too. The people are friendly and the facilities are great; 
it’s been a lifesaver.” 
UMass junior Olivia Forshtay and her boyfriend Ian Tricknell have waited out 
the cold nights since the storm in the Campus Center basement. The couple 
brought a power strip from home to simultaneously charge both their cell 
phones and laptops. They watched television shows online together on one of 
the basement’s couches. 
“It’s at least 45 degrees [in our home],” said Tricknell. The couple lives on 
Fairfield Street off of North Pleasant Street, and they have been without 
power since Saturday evening. 
“We have our animals, a dog, that we’ve been snuggling with at night,” said 
Forshtay. 
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Forshtay, 20, who is an animal science major, also has worked at the French 
Meadow kiosk since its opening over two years ago. 
For the past two nights, she’s worked overnights at the kiosk serving hungry 
students left without power in the wake of the storm. She said that as the 
power kicks back in in Amherst, the Campus Center is seeing less traffic. 
Last night, according to Forshtay, French Meadow cashed $120, compared to 
$400 the previous night. 
“There are way less people down here,” said Tricknell of the Campus Center 
basement. “Before people were sitting on the floors near every outlet.” 
Students without hot water can also take showers in the Mullins Center from 
11 a.m. until 6 p.m. Wednesday, Thursday and Friday. Mullins Center staff and 
UMass Amherst Medical Reserve Corps will provide assistance to students 
there. 
Ian Piazza, a junior social thought and political economy major, who lives on 
Old Bay Road in Belchertown, has been utilizing the showers offered at the 
Recreation Center because his home remains without power. 
“It hasn’t been too inconvenient for me coming to the rec. center to shower 
because I just make it coincide with my workouts,” he said. 
“Showers at the gym are disgusting,” he added. “They are all grimy, and they 
really should be like dorm showers and should be a lot cleaner.” 
Allie Demastrie, a junior history major from Logtown Road, lives with four 
others who have used the Recreation Center to shower until their power is 
restored. 
Demastrie said she has not used the Rec. Center showers yet, but plans on 
using them in the morning. 
“It’s absurd that they did not call off school for the week,” said Demastrie. 
She said she went home over the weekend to stay warm, and said she did not 
enjoy returning to her apartment because its temperature has hit below 50 
degrees. 
Alyssa Creamer can be reached at editor@dailycollegian.com. Nancy Pierce can 
be reached at npierce@student.UMass.edu. 
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Developing: Earthquake Shakes Massachusetts, Other Northeast States64 
Published: Tuesday, August 23, 2011, 1:57 PM     Updated: Tuesday, August 23, 
2011, 4:22 PM 
 By The Republican Newsroom  
 
 

 
The Associated Press 

A worker with Baltimore Gas and Electric walks past a square where workers 
wait for word to re-enter their office buildings after an earthquake was felt 
in Baltimore on Tuesday, Aug. 23, 2011. Downtown office buildings were 
cleared and workers were waiting for clearance to re-enter. (AP Photo/Patrick 
Semansky) 
Earthquake hits East Coast gallery (13 photos) 
 

 
The Republican Photo Desk 

08/23/11 Springfield - Republican Photo by Mark M.Murray- Residents of this 
apartment block on Clyde Street in the North End, return to their apartments 
after the fire department said it was ok to go back in, following the tremor 
Tuesday afternoon. 
 
SPRINGFIELD - A magnitude 5.9 earthquake centered in Virginia sent tremors 
throughout the eastern seaboard Tuesday. 
 
Initial reports from the U.S. Geologic Survey placed the epicenter in Louisa, 
Virginia, 41 miles northwest from Richmond and 83 miles southwest of 
Washington, D.C. The quake was recorded at 1:51 p.m. at its epicenter. 
 
The networks of Verizon Wireless and AT&T quickly became congested following 
the quake, prompting the Department of Homeland Security is advising people 
to avoid phone calls. "Tell friends/family you are OK via text, email and 
social media," the department advised Tuesday afternoon. 
 
Massachusetts State Police spokesman David Procopio said the agency received 
several dozen calls in the minutes after the tremors were felt. "We have 
received NO reports of injuries or significant structural damage from any of 
the emergency callers," Procopio said. "Our dispatchers are advising callers 

                                                           
64 2012 http://www.masslive.com  
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about the earthquake, which was centered in Virginia, and checking to ensure 
they are not injured." 
 
Peter D. Crowley, a professor of geology at Amherst College and director of 
the college’s museum of natural history, said the long, rolling waves felt by 
most people are characteristic of an earthquake that was a long way away. 
“With students, I liken it to the guy down the hall with loud music. All you 
hear is the base,” Crowley said. “We were so far away, all the other stuff 
was dampened out. We probably just got the surface waves from it.” 
Crowley said the quake lasted longer than even he expected it to. 
 
Michael T. Hagerty, seismologist and manager of Boston College’s New England 
Seismic Network, said equipment at the Quabbin Reservoir was still measuring 
seismic waves an hour after the quake hit. 
 
Hagerty, who holds a doctorate in geology, said the surface of the earth 
moved as fast as a millimeter a second here in Western Massachusetts. He’ll 
know more about exactly how intensely the quake was felt here after he does 
more calculations. 
 
“Honestly, I think it was the most significant earthquake on the East Coast 
in the last 100 years,” he said from Boston College’s observatory in Weston. 
Energy from the epicenter in Virginia reached Massachusetts because the 
earth’s crust on the East Coast is older and colder than the earth’s crust on 
the earthquake-prone West Coast. 
 
In Springfield, the quake prompted an informal evacuation at City Hall. 
Residents reported feeling the tremors at least as far north as Brattleboro, 
Vt. 
 
Thomas Walsh, spokesman for Mayor Domenic J. Sarno said city hall personnel 
evacuated the building as soon as they felt it start to shake. 
 
“There was no damage but it did rock the building pretty good,” he said. 
Employees have since returned to the building. 
 
Springfield Fire Department spokesman Dennis G. Leger said all fire companies 
have been ordered to drive around their districts to look for damage. There 
have been no reports of damage so far, he said. 
 
Springfield police are doing much the same, said Cadet Melissa Rodriguez 
said. “Right now they are just trying to assess if there has been any 
damage,” she said. Holyoke police said they felt it on the Appleton Street 
headquarters and got a lot of calls shortly afterward but there was no 
reported damage. Westfield police said they received about a half-dozen calls 
from residents inquiring about the earthquake. “Other than that no damage, no 
issues,” Capt. Hippolito Nunez said. 
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State police throughout Western Massachusetts, including those attached to 
Quabbin barracks in Belchertown, where tremors were not felt, said they were 
not aware of any damage. 
 
“The building was shaking and my clipboards were flapping,” said Sgt. Alan 
Joubert, who is attached to the Springfield barracks. “To my knowledge there 
was no damage anywhere.” 
 
Residents around the region were shocked to feel the earth shifting 
underfoot. "I thought I was having a vertigo attack. Except the whole 
building shook," said Joanne Avezzie, who works at the Berkshire Insurance 
Group in Longmeadow. 
 
“I was sitting here watching TV, and my chair felt like it was starting to 
fly,’’ said Jeanie Underwood of Springfield. “I thought the house was going 
to fall down.”   "I was sitting here in my cha    rted rocking ... 
and I don't have a rocker," said another woman, who declined to give her 
name, from her home in East Springfield. 
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Chicopee police Capt. Daniel Sullivan said his department has received a 
number of calls but there have been no reports of injury or damage. 
 
At the Hampden County Correctional Center in Ludlow employees and inmates 
felt buildings shake but there were no serious concerns. 
 
“There was no structural damage. We just felt a rumble,” said Richard J. 
McCarthy, public affairs officer for the Hampden County Sheriff’s Department 
at Hampden Correctional Center in Ludlow. 
 
Laura Chipkin of Arlington, Va., formerly of Springfield – now a lawyer in a 
Washington D.C. – responded to an email from her mother in Springfield, 
saying the earthquake shook the building where she works. The building -- and 
others across the nation’s capital – were evacuated. Chipkin, who was unhurt, 
said the earthquake was “scary,” adding that “it wasn’t subtle.” No one is 
being allowed back in buildings and Chipkin anticipates that getting out of 
the city tonight is going to be “a nightmare.” 
 
Curt D. Robie, assistant vice president for facilities and operations at 
Westfield State University said none of the university’s buildings were 
damaged. 
 
“It was some side shaking that lasted several seconds,” he said. 
He pointed out that at least two Westfield State buildings were built as bomb 
shelters in the 1950s. 
 
“In those buildings, staff didn’t even feel a thing,” Robie said. 
Management at the Longmeadow Country Club said that while serving lunch, the 
whole building started to sway. 
 
The USGS is soliciting information from citizens with its online "Did you 
feel it?" application, available here. 
 
A magnitude 5.3 quake hit at 11:46 p.m. MDT Monday about nine miles southwest 
of Trinidad, or 180 miles south of Denver, according to the U.S. Geological 
Survey's National Earthquake Information Center in Golden. It had an 
estimated depth of 2.5 miles (4 kilometers) and was felt in a relatively 
large area of southern Colorado and northern New Mexico. 
 
This is a developing story. Details will be added as they become available. 
To share your experiences or observations, comment below or email 
online@repub.com. 
 
© 2012 masslive.com. All rights reserved. 
 



 

 

 
UMass Amherst Natural Hazard Mitigation Plan 2015 

 
  

240 

Minor Earthquake Tremors Felt In Western Massachusetts65 
Published: Wednesday, June 23, 2010, 2:18 PM     Updated: Tuesday, August 23, 
2011, 3:31 PM 
 By Elizabeth Roman, The Republican  
 

 
U.S. Geological Survey 

The map shows residents who reported feeling the earthquake. See the total 
number of responses by town here. 
 
Small tremors from a 5.0 earthquake in Canada were felt from Western 
Massachusetts on Wednesday afternoon. 
 
At approximately 1:45 p.m., the minor earthquake struck the Ontario, Canada 
region, according to the U.S. Geological Survey. 
 
Police departments throughout Western Massachusetts have been receiving calls 
from residents who felt their homes and buildings shaking. 
 
The Springfield Fire Department began receiving calls around 1:49 p.m., said 
fire department spokesman Dennis G. Leger. 
 
We responded to 140 High St., which is the south campus of Baystate Health 
Systems for a report of the building shaking, Leger said. 
 
Firefighters also responded to 310 State St., 95 Liberty St. and 15 Park St., 
all five-story residential buildings. 
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Leger said there was no visible damage to the buildings. 
 
In Holyoke fire and police officials along with the city’s engineer responded 
to 37 Clinton St. where a building shook during the earthquake, said Holyoke 
Fire spokesman Lt. Thomas Paquin. 
 
Fire fighters also responded to 485 South St. and 102 Cabot St. where 
residents said they felt their buildings shake. Paquin said there was no 
visible damage to any of the buildings. 
 
The Republican newsroom, 1860 Main St. in Springfield, felt small ripples at 
that time. 
 
Tremors were also felt from Boston to Wisconsin and most states in between, 
according to the USGS website. 
 
There are no reports of any serious damage. 
 
© 2012 masslive.com. All rights reserved. 
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Grayson House And Field House, UMass Amherst 
APRIL 26, 2012 
By Mitchell H. Lowe, A.I.A., NCARB, LEED AP BD+C 
Window Replacement and Accessibility Modifications 
The University of Massachusetts Amherst campus sits in the saddle between two 
ranges of rolling hills, in the Pioneer Valley following the Connecticut 
River.  Winter storms keep the valley and the campus much colder than eastern 
Massachusetts.  The recent surge of tornadoes and ice storms have had an 
adverse weather impact on the region.  It gets windy and stays windy in the 
winter, and campus life suffers.  Students living on campus and attending 
classes get cold and then stay cold throughout the winter. 
The Orchard Hill Dormitory complex at the UMass Amherst campus was built in 
the 1960’s when energy was cheap and thought to be limitless.  The dorms were 
built with no insulation in the exterior walls and the windows had single 
pane glass.  Energy efficiency was not yet a topic on anyone’s 
mind.  Instead, the University was focused on housing as many students as 
they could for the upcoming influx of college aged children from the post 
World War II baby boom generation. 

 
The Orchard Hill complex consists of four dormitory buildings, each almost 
identical in shape and size.  Each dorm is seven stories high, with a first 
floor consisting of common areas and public rooms, and with floors two 
through seven each holding 28 two-person dorm rooms and two larger 
dorm/lounge spaces.  The perimeter of each building is about 650 linear 
feet.  Each dorm room has about 100 square feet of exterior wall and two 
windows.  Including the common areas on floors two through seven, there are 
about 384 windows of one size, and a mix of another 60 windows of varying 
sizes, shapes, and configurations. 
As part of the campus’s ongoing energy efficiency upgrades, CBI Consulting 
Inc. was commissioned to design the replacement of all of the windows and 

http://cbiconsultinginc.files.wordpress.com/2012/04/picture-0932.jpg
http://cbiconsultinginc.files.wordpress.com/2012/04/picture-0932.jpg
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most of the exterior brick walls on two of the buildings in the complex, 
Grayson House, and Field House in a phased approach.  
The bulk of the work is in replacing the dorm room and bathroom windows which 
are single pane, awning type units.  Some of the panes are broken, some of 
the operable windows do not operate, and all are almost 50 years old.  They 
all leak air and water horribly.  They are drafty and uncomfortable to the 
room occupants.  During heavy rains, water pools and puddles on the inside 
and often ruins anything left out on the desks.  The air and wind leakage 
requires the heating to be run full time, and at high heat levels to combat 
the cold.  The new windows are double hung units and consist of double pane 
glass or metal clad insulated panels; the window frames are thermally 
broken.  New flashings will be installed on all sides of the windows. 

 
The exterior walls are two wythes of masonry; an exterior wythe of brick, an 
empty air space of about 3 inches, and an interior wythe of concrete masonry 
units.  All the exterior brick wall panels between the dorm rooms and toilet 
rooms will be replaced as well.  New insulation with an air barrier will be 
installed between the existing CMU and new exterior brick cladding.  New 
flashing will be installed at the tops and bottoms of all the brick panels in 
order to also help keep out rain.  
The University expects the energy savings for all the work in these buildings 
to provide a payback period of less than five years.  What is not counted is 
the increase in student comfort level; the payback period for this is 
sometimes instant! 

 

http://cbiconsultinginc.files.wordpress.com/2012/04/picture-071.jpg
http://cbiconsultinginc.files.wordpress.com/2012/04/picture-071.jpg
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Region's Tree-Lined Colleges Confront Damage From Halloween Storm66 
By REBECCA EVERETT 
Staff Writer 
Saturday, January 14, 2012 
SOUTH HADLEY - Last Oct. 30, Paul Breen, who's in charge of facility 
management at Mount Holyoke College, drove around the grounds evaluating the 
damage caused by the freakish snowstorm the previous day. "It took your 
breath away," Breen said, recalling the massive trees and branches that had 
snapped like twigs under the heavy snow. 
Two and a half months later, Breen and his grounds crew are still dealing 
with the havoc the storm wreaked on the school's treescape. Breen says 90 
percent of the 1,100 trees on the core campus sustained some damage, and just 
over 50 will have to be removed. 
Campuses around the Pioneer Valley are in various stages of recovery since 
the October storm. Following 2,607 hours of labor, the tree work at the 
University of Massachusetts Amherst is nearly complete, according to college 
spokesman Daniel Fitzgibbons. At Smith College, landscape manager Jay Girard 
said work on campus trees is only half done and the college will need to 
plant close to 70 trees this year to make up for the losses. 
In the weeks after the storm, college crews cleared major debris and cut down 
"hangers," or broken branches suspended in trees. Now they are focusing on 
more thorough pruning to give the damaged trees a better chance to survive 
the winter. 
College officials are also making plans to replace the trees that were not 
salvageable. Smith, Hampshire and Mount Holyoke colleges and UMass each 
reported losing between 40 and 50 trees, and Amherst College lost close to 
80, according to grounds supervisor Robert Shea. 
"I've been here 34 years and seen a lot of storms," Shea said of the loss. 
"This one takes the cake." 
UMass 
Following 2,607 hours of labor by the university's landscapers and other 
staff to clear debris and prune trees, the work is nearly complete, said 
Fitzgibbons, of the UMass media relations office. 
"Snow and ice storms are part of living in New England," he said. "They 
usually weed out the weaker trees, but this storm was different because big, 
healthy trees were some of the worst-damaged." 
Of the approximately 2,500 trees on the interior of UMass campus, almost half 
were damaged enough to require attention, Fitzgibbons said. Fifty of the 
trees had to be removed. 
Fitzgibbons said that in the next few months landscape architects from the 
Campus Planning Office will consult with physical plant workers to determine 
how many trees to replant. 
Rebecca Everett can be reached at reverett@gazettenet.com. 
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Nor’easter Storm Soaks UMass67 
By: DAILY COLLEGIAN ARCHIVE | April 17, 2007 
Maurine Braun, a freshman living in Grayson Hall, awoke yesterday to find her 
rug soaked. She thought that maybe her roommate, Emily May had spilled 
something, but when she asked her, May said no. 
“And I’m like oh my God,” said Braun. “The window’s leaking.” 
According to Matt Sherman, the Orchard Hill Area Governor, the residential 
area has had problems with water leaking through windows when hard rains 
combined with heavy winds. He said he believes the problem is due to weak 
weather stripping. 
“When it’s really windy the rain is forced into the cracks,” said Sherman. 
Sherman, who is Braun’s Resident Assistant (RA), became a RA last August. He 
explained this is the first time an incident of this kind has occurred on his 
floor this year, but other floors within the building have had problems with 
leaking after snow falls. 
Rain entered Braun’s room through cracks in their window, pooling under their 
desks before spreading throughout the room. Braun said they had cleaned their 
room recently so there wasn’t much on the floor. 
Braun said luckily her subwoofer and her roommate’s printer, which are both 
kept under their desks near the window, were not damaged by the water. 
May said the water has mainly done damage to her notebooks and art supplies, 
and fortunately her artwork was not destroyed. 
“If my art had gotten ruined I would be in tears right now,” said May. 
Braun said besides her rug, her textbooks from last semester were also 
soaked. She had planned to sell them back after this semester but doesn’t 
think she will be able to now. 
“They’re completely water damaged. I don’t think I can sell them back or even 
open them,” said Braun. “I’m just glad I didn’t have my textbooks for this 
semester on the floor.” 
She told Sherman about the problem shortly after it was discovered. He then 
called emergency maintenance since several other people were having the same 
problem. Sherman said that the emergency maintenance person was on the phone 
with someone else with the same problem when he called. 
Braun said emergency services gave them a “sandbag type thing” to put under 
her window to stop further leaking. She said emergency services did not give 
them a specific day when they will repair the damage. 
According to Sherman, that’s how emergency maintenance has always worked. He 
said they deal with problems based on the necessity of the repair – broken 
glass usually gets priority – but he expects it will be dealt with soon. 
Emergency maintenance had no comment at this time. 
Hayden Marx can be reached at hmarx@student.UMass.edu. 
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Appendix L: Public Engagement Events/Activities 
 
The PVPC, in collaboration with the Director of Emergency Management, the HMPC, the GIS working 
group and with assistance provided by JCC, facilitated two public engagement events as part of tis 
hazard mitigation planning process. The events were held on 2/15/13 and 3/15/13 from 9 am to 1 pm at 
the Campus Police Department offices. The events were designed as “drop-in” to facilitate maximum 
participation by the campus and surrounding municipality community. PVPC and JCC staff were present 
as were members of the HMPC to orient the public and explain the planning process. Five different 
Power Point presentations ran on continuous loops explaining: 1) the hazard mitigation planning 
process; 2 )the risk assessment, 3) the existing mitigation measures, 4) the recommended mitigation 
strategies, and 5) the campus master planning process. In addition display boards highlighted aspects of 
the towns of Amherst and Hadley’s natural hazard mitigation planning processes as well as elements of 
the risk assessment and integration into the campus master planning efforts. 
 
In addition, the natural hazard mitigation planning effort has been publicized via the campus emergency 
management website. 
 
http://www.massachusetts.edu/emergencymanagement/hazard-mitigation.html  
 
 

University of Massachusetts Amherst Campus 
Hazard Mitigation Plan 

Public Engagement Activity 
2/15/13 and 3/15/13 

Location: Campus Police Department 
9 am to 1pm 

Refreshments provided 
 
The activity is an open forum with an electronic presentation about the plan running every 15 minutes 
and with display boards set up around the room and a Feedback form for all participants to complete 
 
Display Boards/Presentations—set up around the room 
 

1. Planning Process: Plan Goals and Objectives, including a timeline of plan development 
2. Hierarchy of responsibility and hazard identification process at UMass Amherst 
3. Summary of Risk Assessment 
4. Existing Campus Mitigation Measures 

a. Master Plan vision 
5. Recommended Mitigation Strategies  

16. Prioritization process: benefits v cost, including but not limited to: qualitative benefits; 
level of existing support; potential funding source; integration into existing efforts; 
reduced risk; ‘bang for the buck’; necessary precursor to other recommended 
strategies;  

6. Next steps—Plan review, evaluation and implementation: highlight projects to apply for 
immediately 

7. Campus Master Plan 
 

http://www.massachusetts.edu/emergencymanagement/hazard-mitigation.html
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Maps/Boards: Master plan, Tighe and Bond stormwater study, overview, Map merging Hadley and 
Amherst plan priorities 

 
Handout: 
Feedback form with website where DRAFT plan is posted for download and review– collected from all 
participants 
 

Survey for Draft Plan Feedback 
 

University of Massachusetts Amherst DRAFT Hazard Mitigation Feedback Form 
THANK YOU for taking time to complete this survey. 

 
Please indicate your status with respect to the University: 
__ Faculty      __ Administration 
__Staff       __Student 
__Amherst government     __Hadley government 
__Amherst interested person    __Hadley interested person 
__Other (please explain) ___________________________________________________________ 
 
What natural hazards and/or consequences of natural hazards have you been exposed to on campus? 
(Check all that apply) 
__loss of power      __severe wind 
__dangerous ice/snow     __earthquake 
__falling debris      __flooding 
__other (please explain) ___________________________________________________________ 
 
What have you done to prepare for or mitigate the consequences of natural hazards on campus? 
(Check all the apply) 
__ generator     __in-home 72 hour preparedness kit 
__Car preparedness kit    __inform yourself of campus procedures 
__other (please explain) ____________________________________________________________ 
 
Do you have any general comments on this DRAFT plan? 
 
Summary of comments received 2/15/13: 29 people signed in, and 8 completed feedback forms. 
 
Please indicate your status with respect to the University: 
Staff: 4, Administration: 2, Other: 2--Hampshire County Public Health Preparedness Coalition and Mount 
Holyoke College/Hampshire College Emergency Management Director 
 
What natural hazards and/or consequences of natural hazards have you been exposed to on campus: 
 
Loss of power: 4 
Severe wind: 6 
Dangerous ice/snow: 6 
Earthquake: 1 
Falling debris: 2 
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Flooding: 3 
Other:  0 
 
What have you done to prepare for or mitigate the consequences of natural hazards on campus? 
 
Generator: 1 
In-home 72 hours preparedness kit: 5 
Car preparedness kit: 3 
Inform yourself of campus procedures: 6 
Other: 0 
 
Comments: 
 
Under Mitigation – Section have overhead show complete action strategies and not on a Power Point. 
Nice Job 
 
Great Process! 
Consider using the construction of Mullins Way as an opportunity to build a floodgate that protects that 
waste water treatment plant from flooding. 
Consider the athletic fields south of Mullins as a storm water cachement area for large storm water 
overflow. 
Include Morrill greenhouses and Clark greenhouse and the Tilson farm former saw mill and other storage 
buildings that include high value campus special collections, including the bones of the Staccato whale. 
 
Restoring power to the campus is important. We are most vulnerable to flooding. 
 
Great Graphics. Very Informative. All aspects brought together for campus hazard mitigation. 
 
Consider the public health/human impact of risk—disease, hospital surge. 
 
Fantastic effort. This needs to be done on all the (Five College—UMass, Mount Holyoke, Amherst, Smith, 
and Hampshire college) campuses. Presentation most useful when facilitators walked me through. 
 
Individuals who signed in: 
 

1. Nancy Apple-Mount Holyoke/Hampshire College EMD 
2. Tom O’Regan—UMass Director of Emergency Management 
3. Nield LaCoeur—Campus Planning 
4. Jamie Caplan, Jamie Caplan Consulting LLC 
5. Catherine Ratté—PVPC 
6. Robert Stromson—UMass 
7. Thomas W. Donnell--UMass 
8. Anne-Marie Mann—UMass 
9. Jonathan Contract—UMass 
10. Simon Raine—UMass Campus Police 
11. Luktor Gornechi—UMass Campus Police 
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12. Steve Mabee—Geosciences 
13. Jeff Skinner—Campus Police 
14. Rick Scott—Town of Worthington EMD 
15. Ginger Scott—Town of Worthington EMT 
16. Vince Chase-EHS 
17. Tom Downey—EHS 
18. Ed Miewtka—EHS 
19. Mark Jacques-Campus Police 
20. Dan Torres—104th FW 
21. Marc Gavin—104th FW 
22. Dennis Swinford—Campus Planning 
23. Jason Houghton—OIT 
24. Andrew Vernon—OIT 
25. Mark Giatsin—EHS 
26. Rick Samish—EHS 
27. Mary Kersell—Hampshire Public Health Preparedness, Hampshire REPC and WRHSAC 
28. Brian Kellogg-Campus Police 
29. Mark Whelman—Campus Police 

Summary of Comments Received 3/15/13: 
 
Somewhere outside of each building on and off campus, there should clearly be marked the official 
physical plant building number. 
Older 80 freezers should be replaced with ones that have protection from power “bumps”. 
Either provide consistent auxiliary power to buildings off the “island” or provide generators. 
Great job you guys!!! 
 
I am not an Amherst Campus/Community person. I am observing on behalf of the Boston campus. The 
presentation was very impressive. UMass Amherst is doing a great job bringing together experts to 
develop this hazard mitigation plan. 
 
I was very impressed with the draft plan, the presentations and all the people involved in developing the 
plan. The information will be very valuable to the University and I will be able to incorporate some great 
lessons learned to the UMass campuses hazard mitigation projects. 
 
Need for involving Department Heads/Managers/Supervisors into planning process for more detailed 
development. 
 
Individuals who signed in: 
 
1. Cheryl Dukes, Federal outreach 
2. Anne-Marie Mann UMPD 
3. Tom Dany-EHS 
4. Vince Chapus-EHS 



 

250 | P a g e  
 

 
UMass Amherst Natural Hazard Mitigation Plan 2015 

 
  

5. Patrick Archibald-UMPD 
6. Greg Oravec-UMPD 
7. Eva Licata-A&F 
8. Jane Welsted - A&F 
9. Braedy Taugher-A&F 
10. Tom O-Regan-EHS 
11. Jeff Hescock-UMass System Office 
12. Catherine Ratté --PVPC 
13. Phyllis Bemm –CNS 
14. Ted Djaferis-COE 
15. Diane Lederann-Republican Newspaper 
16. John Synchocki-Republican Newspaper 
17. James E Kyrie—Hadley Fire Department EMD 
18. Ted Mone-Republican Newspaper 
19. Don Robins-EHS 
20. Anne Marie McLaughlin-UMass Boston 
21. Jonathan Contract-Planning 
22. Ed Mienkert-EHS 
23. Rob Leveille-Mail Srvs 
24. Mike Skurko-CBS Channel3 Springfield 
25. Tim Nelson-Amherst Fire Dept. 
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Appendix M: Power Point Presentations 
 
Additional presentations are included as separate files because they are very large—one on risk 
assessment and one on campus master planning process. 
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BROOKS HOUSE 

 

Building Data 
Year Built 1949 
Gross Square Feet 30,145 
Replacement Cost $10,686,363 
Building Structure Concrete Frame 
Building Exterior Brick 
Roof Type Metal/Membrane 
Number of Floors 5 
Basement NO 
Overall Rating 

Poor 

Building Number: 004 
Construction Type: 01 (Fireproof - Incombustible with steel protected by masonry) 
Primary Use Description: Dormitory 
Historic Building: No 

Critical Functions 
Essential Facility Category: School/ Utility Systems (OIT/Telecom) 
EOC: No 
Emergency Notification System: No 
OIT Network: YES 
Telecom Node: YES 
Water Treatment:  No 
Hazardous Materials: No 
Generator: YES 

Damage Estimates 
Hurricane Wind Damage 
Estimate 

4% probability of minor damage; 1% probability of complete 

destruction; 64 days loss of use (source: fictitious category 2 

hurricane, 108 MPH sustained wind speed, Hazus-MH 2.1) 

(Table 35) 

• Highly vulnerable: No 

Earthquake Structural Damage 
Probability 

46% probability of no damage; 20% probability of moderate 

damage; 2% probability of complete destruction (source: 

arbitrary event, magnitude 5 event, Hazus-MH 2.1) (Table 31) 

• 46% functional at day 1; 2% functional at day 90 (Table 

30) 

• Highly vulnerable: No 
Flood Risk Not located in Hazus-MH 2.1 generated 100-year or 500-year 

floodplain (MAPS 16, 21, 26); May be subject to flash or urban 

flooding 

USGS Landslide Susceptibility Low Incident (less than 1.5% area involved in sliding) (MAP 30) 
Atmospheric Hazards: Subject to damage from all identified atmospheric hazards 

including tornado, winter storm, and drought  
Additional Photos 
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BERKSHIRE HOUSE 

 

Building Data 
Year Built 1948 
Gross Square Feet 21,958 
Replacement Cost $5,418,435 
Building Structure Steel Moment Frame 
Building Exterior Brick 
Roof Type Metal/Membrane 
Number of Floors 4 
Basement YES 
Overall Rating 

Fair 

Building Number: 007 
Construction Type: 01 (Fireproof - Incombustible with steel protected by masonry) 
Primary Use Description: Administration 
Historic Building: No 

Critical Functions 
Essential Facility Category: School/ Administration 
EOC: YES (residential life operations center); Monitoring system for 

door access system 

Emergency Notification System: No 
OIT Network: Housing Emergency Services 
Telecom Node: No 
Water Treatment:  No 
Hazardous Materials: No 
Generator: YES; Full Standby 

Damage Estimates 
Hurricane Wind Damage 
Estimate 

3% probability of minor damage; 1% probability of complete 

destruction; 74 days loss of use (source: fictitious category 2 

hurricane, 108 MPH sustained wind speed, Hazus-MH 2.1) 

(Table 35) 

• Highly vulnerable: No 

Earthquake Structural Damage 
Probability 

88% probability of no damage; 4% probability of moderate 

damage; 0% probability of complete destruction (source: 

arbitrary event, magnitude 5 event, Hazus-MH 2.1) (Table 31) 

• 88% functional at day 1; 100% functional at day 90 
(Table 31) 

• Highly vulnerable: No 
Flood Risk Not located in Hazus-MH 2.1 generated 100-year or 500-year 

floodplain; may be subject to flash or urban flooding (MAPS 13, 

18, 22) 

USGS Landslide Susceptibility Low Incident (less than 1.5% area involved in sliding) (MAP 11) 
Atmospheric Hazards: Subject to damage from all identified atmospheric hazards 

including tornado, winter storm, and drought 
Additional Photos 
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WORCESTER DINING COMMON 

 

Building Data 
Year Built 1953 
Gross Square Feet 47,294 
Replacement Cost $17,960,705 
Building Structure Unreinforced Masonry 
Building Exterior Brick 
Roof Type Metal/Membrane 
Number of Floors 4 
Basement YES 
Overall Rating 

Fair 

Building Number: 085 
Construction Type: 01 (Fireproof - Incombustible with steel protected by masonry) 
Primary Use Description: Dining Hall 
Historic Building: No 

Critical Functions 
Essential Facility Category: School/Residential 
EOC: No 
Emergency Notification System: No 
OIT Network: Building Level Equipment  

• Electricity and connectivity needed during/after disaster 

Telecom Node: No 
Water Treatment:  No 
Hazardous Materials: No 
Generator: No  

Damage Estimates 
Hurricane Wind Damage 
Estimate 

2% probability of minor damage; 1% probability of complete 

destruction; 71 days loss of use (source: fictitious category 2 

hurricane, 108 MPH sustained wind speed, Hazus-MH 2.1) 

(Table 35) 

• Highly vulnerable: No 

Earthquake Structural Damage 
Probability 

63% probability of no damage; 13% probability of moderate 

damage; 0% probability of complete destruction (source: 

arbitrary event, magnitude 5 event, Hazus-MH 2.1) (Table 31) 

• Functionality estimate: 63% functional at day 1; 99% 
functional at day 90 (Table 31) 

• Highly vulnerable: No 
Flood Risk Not located in Hazus-MH 2.1 generated 100-year or 500-year 

floodplain (MAPS 12, 17, 23); May be subject to flash or urban 

flooding 

USGS Landslide Susceptibility High Susceptibility/Low Incident (less than 1.5% area involved 
in sliding) (MAP 29) 

Atmospheric Hazards: Subject to damage from all identified atmospheric hazards 
including tornado, winter storm, and drought 
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WORCESTER DINING COMMON ADDITION 

 

Building Data 
Year Built 1961 
Gross Square Feet 22,011 
Replacement Cost $8,088,878 
Building Structure Steel Frame/Shear Walls 
Building Exterior Brick 
Roof Type Metal/Membrane 
Number of Floors 2 
Basement YES 
Overall Rating 

Fair 

Building Number: 086 
Construction Type: 01 (Fireproof - Incombustible with steel protected by masonry) 
Primary Use Description: Dining Hall 
Historic Building: No 

Critical Functions 
Essential Facility Category: School/Residential 
EOC: No 
Emergency Notification System: No 

OIT Network: Building Level Equipment 
Telecom Node: No 
Water Treatment:  No 
Hazardous Materials: No 
Generator: No  

Damage Estimates 
Hurricane Wind Damage 
Estimate 

3% probability of minor damage; 1% probability of complete 

destruction; 66 days loss of use (source: fictitious category 2 

hurricane, 108 MPH sustained wind speed, Hazus-MH 2.1) 

(Table 35) 

• Highly vulnerable: No 

Earthquake Structural Damage 
Probability 

40% probability of no damage; 30% probability of moderate 

damage; 2% probability of complete destruction (source: 

arbitrary event, magnitude 5 event, Hazus-MH 2.1) (Table 29) 

• 40% functional at day 1; 93% functional at day 90 

(Table 32) 

• Highly vulnerable: No 
Flood Risk Not located in Hazus-MH 2.1 generated 100-year or 500-year 

floodplain (MAPS 12, 17, 23); May be subject to flash or urban 

flooding 

USGS Landslide Susceptibility Low Incident (less than 1.5% area involved in sliding) (MAP 29) 
Atmospheric Hazards: Subject to damage from all identified atmospheric hazards 

including tornado, winter storm, and drought 
Additional Photos 
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DRAPER HALL 
 Building Data 

Year Built 1903 
Gross Square Feet 31,452 
Replacement Cost $10,434,128 
Building Structure Steel Braced Frame 
Building Exterior Brick 
Roof Type Metal/Membrane 
Number of Floors 4 
Basement Yes 
Overall Rating Poor 

Building Number: 087 
Construction Type: 03 (Fireproof - Incombustible with steel protected by masonry) 
Primary Use Description: Classrooms 
Historic Building: Yes (Ellis Drive) 

Critical Functions 
Essential Facility Category: EOC 
EOC: Yes 
Emergency Notification System: No 
OIT Network: Yes Building-Level Equipment 

• Electricity and connectivity needed during/after disaster 

• More than one network equipment location 

 
Telecom Node: Yes 
Water Treatment:  No 
Hazardous Materials: No 
Generator: Yes 

• Power EOC only 

Damage Estimates 
Hurricane Wind Damage 
Estimate 

16% probability of minor damage; 0% probability of complete 
destruction; 0 days loss of use (source: fictitious category 2 
hurricane, 109 MPH sustained wind speed, Hazus-MH 2.1) 
(Table 35) 

• Highly vulnerable: NO 

Earthquake Structural Damage 
Probability 

83% probability of no damage; 5% probability of moderate 
damage; 0% probability of complete destruction (source: 
arbitrary event, magnitude 5 event, Hazus-MH 2.1) (Table 31) 

• Functionality estimate: 83% functional at day 1; 82% 
functional at day 90 (Table 32) 

• Highly vulnerable: NO 

Flood Risk Not located in Hazus-MH 2.1 generated 100-year or 500-year 
floodplain; may be subject to flash or urban flooding (MAPS 14, 
19, 24) 

USGS Landslide Susceptibility Low Incident (less than 1.5% area involved in sliding) (MAP 31) 
Atmospheric Hazards: Subject to damage from all identified atmospheric hazards 

including tornado, winter storm, and drought 
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FERNALD HALL  

 

Building Data 
Year Built 1910 
Gross Square Feet 34,243 
Replacement Cost $13,167,088 
Building Structure Unreinforced Masonry 
Building Exterior Brick 
Roof Type Metal/Membrane 
Number of Floors 4 
Basement YES 
Overall Rating 

Poor 

Building Number: 097 
Construction Type: 01 (Fireproof - Incombustible with steel protected by masonry) 
Primary Use Description: Laboratory 
Historic Building: YES 

• East Ridge Historical Area Buildings 

Critical Functions 
Essential Facility Category: School/Research/Hazardous Materials 
EOC: No 
Emergency Notification System: No 
OIT Network: Building Level Equipment 

• Electricity and connectivity needed during/after disaster 

Telecom Node: No 
Water Treatment:  No 
Hazardous Materials: YES 
Generator: No 

Damage Estimates 
Hurricane Wind Damage 
Estimate 

3% probability of minor damage; 1% probability of complete 
destruction; 74 days loss of use (source: fictitious category 2 
hurricane, 108 MPH sustained wind speed, Hazus-MH 2.1) 
(Table 35) 

• Highly vulnerable: No 
Earthquake Structural Damage 
Probability 

78% probability of no damage; 9% probability of moderate 
damage; 0% probability of complete destruction (source: 
arbitrary event, magnitude 5 event, Hazus-MH 2.1) (Table 31) 

• Functionality estimate: 78% functional at day 1; 100% 
functional at day 90 (Table 32) 

• Highly vulnerable: No 
Flood Risk Not located in Hazus-MH 2.1 generated 100-year or 500-year 

floodplain; may be subject to flash or urban flooding (MAPS 15, 
20, 25) 

USGS Landslide Susceptibility Low Incident (less than 1.5% area involved in sliding) (MAP 28) 
Atmospheric Hazards: Subject to damage from all identified atmospheric hazards 

including tornado, winter storm, and drought 

Additional Photos 
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CHENOWETH LABORATORY 

 

Building Data 
Year Built 1930 
Gross Square Feet 11,402 
Replacement Cost $3,948,217 
Building Structure Steel Frame 
Building Exterior Brick 
Roof Type Metal/Membrane 
Number of Floors 2 
Basement NO 
Overall Rating 

Poor 

Building Number: 101 
Construction Type: 01 (Fireproof - Incombustible with steel protected by masonry) 
Primary Use Description: Classrooms/Laboratory 
Historic Building: YES  

• East Ridge Historical Area Buildings 

Critical Functions 
Essential Facility Category: School/Research/Hazardous Materials 
EOC: No 
Emergency Notification System: No 
OIT Network: Building Level Equipment 

• Electricity and connectivity needed during/after disaster 
• More than one network equipment location 

Telecom Node: No 
Water Treatment:  No 
Hazardous Materials: YES 
Generator: No 

Damage Estimates 
Hurricane Wind Damage 
Estimate 

0% probability of minor damage; 10% probability of complete 
destruction; 175 days loss of use (source: fictitious category 2 
hurricane, 108 MPH sustained wind speed, Hazus-MH 2.1) 
(Table 35) 

• Highly vulnerable: YES 
Earthquake Structural Damage 
Probability 

76% probability of no damage; 8% probability of moderate 
damage; 0% probability of complete destruction (source: 
arbitrary event, magnitude 5 event, Hazus-MH 2.1) (Table 31) 

• Functionality estimate: 76% functional at day 1; 99% 
functional at day 90 (Table 32) 

• Highly vulnerable: No 

Flood Risk Not located in Hazus-MH 2.1 generated 100-year or 500-year 
floodplain; may be subject to flash or urban flooding (MAPS 15, 
20, 25) 

USGS Landslide Susceptibility Low Incident (less than 1.5% area involved in sliding) (MAP 28) 
Atmospheric Hazards: Subject to damage from all identified atmospheric hazards 

including tornado, winter storm, and drought 
Additional Photos 
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TOTMAN PHYSICAL EDUCATION BUILDING 

 

Building Data 
Year Built 1959 
Gross Square Feet 113,048 
Replacement Cost $32,431,050 
Building Structure Concrete Frame 
Building Exterior Brick 
Roof Type Metal/Membrane 
Number of Floors 3 
Basement YES 
Overall Rating 

Poor 

Building Number: 123 
Construction Type: 01 (Fireproof - Incombustible with steel protected by masonry) 
Primary Use Description: Gymnasium and/or Pool 
Historic Building: No 

Critical Functions 
Essential Facility Category: School/Research/Hazardous Materials 
EOC: No 
Emergency Notification System: No 
OIT Network: Building Level Equipment 

• Electricity and connectivity needed during/after disaster 

Telecom Node: No 
Water Treatment:  No 
Hazardous Materials: YES 
Generator: YES 

• Emergency  

Damage Estimates 
Hurricane Wind Damage 
Estimate 

3% probability of minor damage; 0% probability of complete 

destruction; 74 days loss of use (source: fictitious category 2 

hurricane, 108 MPH sustained wind speed, Hazus-MH 2.1) 

(Table 34) 

• Highly vulnerable: No 

Earthquake Structural Damage 
Probability 

83% probability of no damage; 5% probability of moderate 

damage; 8% probability of complete destruction (source: 

arbitrary event, magnitude 5 event, Hazus-MH 2.1) (Table 31) 

• Functionality estimate: 83% functional at day 1; 100% 
functional at day 90 (Table 32) 

• Highly vulnerable: YES 
Flood Risk Not located in Hazus-MH 2.1 generated 100-year or 500-year 

floodplain (MAPS 15, 20, 25); May be subject to flash or urban 

flooding 

USGS Landslide Susceptibility Low Incident (less than 1.5% area involved in sliding) (MAP 28) 
Atmospheric Hazards: Subject to damage from all identified atmospheric hazards 

including tornado, winter storm, and drought 
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HASBROUCK LABORATORY  

 

Building Data 
Year Built 1910 
Gross Square Feet 34,243 
Replacement Cost $13,167,088 
Building Structure Unreinforced Masonry 
Building Exterior Brick 
Roof Type Metal/Membrane 
Number of Floors 4 
Basement YES 
Overall Rating 

Poor 

Building Number: 124 
Construction Type: 01 (Fireproof - Incombustible with steel protected by masonry) 
Primary Use Description: Laboratory 
Historic Building: No 

Critical Functions 
Essential Facility Category: School/Research/Hazardous Materials 
EOC: No 
Emergency Notification System: No 
OIT Network: Building Level Equipment 

• Electricity and connectivity needed during/after disaster 

• More than one network equipment location 

Telecom Node: No 
Water Treatment:  No 
Hazardous Materials: YES 
Generator: No 

Damage Estimates 
Hurricane Wind Damage 
Estimate 

2% probability of minor damage; 1% probability of complete 
destruction; 71 days loss of use (source: fictitious category 2 
hurricane, 108 MPH sustained wind speed, Hazus-MH 2.1) 
(Table 34) 

• Highly vulnerable: No 
Earthquake Structural Damage 
Probability 

63% probability of no damage; 13% probability of moderate 
damage; 0% probability of complete destruction (source: 
arbitrary event, magnitude 5 event, Hazus-MH 2.1) (Table 31) 

• Functionality estimate: 63% functional at day 1; 99% 
functional at day 90 (Table 32) 

• Highly vulnerable: No 
Flood Risk Not located in Hazus-MH 2.1 generated 100-year or 500-year 

floodplain; may be subject to flash or urban flooding (MAPS 15, 
20, 25) 

USGS Landslide Susceptibility Low Incident (less than 1.5% area involved in sliding) (MAP 28) 
Atmospheric Hazards: Subject to damage from all identified atmospheric hazards 

including tornado, winter storm, and drought 
Additional Photos 
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MORRILL SCIENCE CENTER I 

 

Building Data 
Year Built 1959 
Gross Square Feet 61,921 
Replacement Cost $20,949,380 
Building Structure Unreinforced Masonry 
Building Exterior Brick 
Roof Type Metal/Membrane 
Number of Floors 4 
Basement YES 
Overall Rating 

Adequate 

Building Number: 126 
Construction Type: 01 (Fireproof - Incombustible with steel protected by masonry) 
Primary Use Description: Classrooms/Laboratory 
Historic Building: No 

Critical Functions 
Essential Facility Category: School/Research/Hazardous Materials 
EOC: No 
Emergency Notification System: No 
OIT Network: Network Core 

• Room N124A 

• Electricity and connectivity needed during/after disaster 

• More than one network equipment location 

Telecom Node: No 
Water Treatment:  No 
Hazardous Materials: YES 
Generator: No 

Damage Estimates 
Hurricane Wind Damage 
Estimate 

2% probability of minor damage; 2% probability of complete 
destruction; 72 days loss of use (source: fictitious category 2 
hurricane, 108 MPH sustained wind speed, Hazus-MH 2.1) 
(Table 34) 

• Highly vulnerable: No 
Earthquake Structural Damage 
Probability 

62% probability of no damage; 13% probability of moderate 
damage; 0% probability of complete destruction (source: 
arbitrary event, magnitude 5 event, Hazus-MH 2.1) (Table 31) 

• Functionality estimate: 62% functional at day 1; 99% 
functional at day 90 (Table 32) 

• Highly vulnerable: No 
Flood Risk Subject to flooding in heavy rain events; Not located in Hazus-

MH 2.1 generated 100-year or 500-year floodplain (MAPS 15, 
20, 25) 

USGS Landslide Susceptibility Low Incident (less than 1.5% area involved in sliding) (MAP 28) 
Atmospheric Hazards: Subject to damage from all identified atmospheric hazards 

including tornado, winter storm, and drought 
Additional Photos 
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MORRILL SCIENCE CENTER II 

 

Building Data 
Year Built 1959 
Gross Square Feet 61,921 
Replacement Cost $20,949,380 
Building Structure Unreinforced Masonry 
Building Exterior Brick 
Roof Type Metal/Membrane 
Number of Floors 4 
Basement YES 
Overall Rating 

Adequate 

Building Number: 127 
Construction Type: 01 (Fireproof - Incombustible with steel protected by masonry) 
Primary Use Description: Classrooms/Laboratory 
Historic Building: No 

Critical Functions 
Essential Facility Category: School/Research/Hazardous Materials 
EOC: No 
Emergency Notification System: No 
OIT Network: Building Level Equipment 

• Electricity and connectivity needed during/after disaster 

• More than one network equipment location 

Telecom Node: No 
Water Treatment:  No 
Hazardous Materials: YES 
Generator: No 
Damage Estimates 
Hurricane Wind Damage 
Estimate 

2% probability of minor damage; 2% probability of complete 
destruction; 72 days loss of use (source: fictitious category 2 
hurricane, 108 MPH sustained wind speed, Hazus-MH 2.1) 
(Table 34) 

• Highly vulnerable: No 
Earthquake Structural Damage 
Probability 

76% probability of no damage; 8% probability of moderate 
damage; 0% probability of complete destruction (source: 
arbitrary event, magnitude 5 event, Hazus-MH 2.1) (Table 31) 

• Functionality estimate: 72% functional at day 1; 88% 
functional at day 90 (Table 32) 

• Highly vulnerable: No 
Flood Risk Not located in Hazus-MH 2.1 generated 100-year or 500-year 

floodplain (MAPS 15, 20, 25); May be subject to flash or urban 
flooding 

USGS Landslide Susceptibility Low Incident (less than 1.5% area involved in sliding) (MAP 28) 
Atmospheric Hazards: Subject to damage from all identified atmospheric hazards 

including tornado, winter storm, and drought 
Additional Photos 
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PHYSICAL PLANT BUILDING 

 

Building Data 
Year Built 1960 
Gross Square Feet 63,370 
Replacement Cost $6,320,223 
Building Structure Concrete Frame 
Building Exterior Brick 
Roof Type Metal/Membrane 
Number of Floors 3 
Basement YES 
Overall Rating 

Fair 

Building Number: 170 
Construction Type: 01 (Fireproof - Incombustible with steel protected by masonry) 
Primary Use Description: Administration 
Historic Building: No 

Critical Functions 
Essential Facility Category: School/ Administration/Hazardous Materials 
EOC: No 

Emergency Notification System: No 
OIT Network: Building Level Equipment 

• More than one network equipment location 

Telecom Node: No 
Water Treatment:  No 
Hazardous Materials: YES 
Generator: YES 

Damage Estimates 
Hurricane Wind Damage 
Estimate 

2% probability of minor damage; 2% probability of complete 

destruction; 72 days loss of use (source: fictitious category 2 

hurricane, 108 MPH sustained wind speed, Hazus-MH 2.1) 

(Table 34) 

• Highly vulnerable: No 

Earthquake Structural Damage 
Probability 

62% probability of no damage; 13% probability of moderate 

damage; 0% probability of complete destruction (source: 

arbitrary event, magnitude 5 event, Hazus-MH 2.1) (Table 29) 

• 62% functional at day 1; 99% functional at day 90 

(Table 30) 

• Highly vulnerable: No 

Flood Risk Not located in Hazus-MH 2.1 generated 100-year or 500-year 

floodplain; may be subject to flash or urban flooding (MAPS 16, 

21, 27) 

USGS Landslide Susceptibility Low Incident (less than 1.5% area involved in sliding) (MAP 12) 
Atmospheric Hazards: Subject to damage from all identified atmospheric hazards 

including tornado, winter storm, and drought 
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MORRILL SCIENCE CENTER III 

 

Building Data 
Year Built 1962 
Gross Square Feet 65,978 
Replacement Cost $27,607,173 
Building Structure Unreinforced Masonry 
Building Exterior Brick 
Roof Type Metal/Membrane 
Number of Floors 5 
Basement No 
Overall Rating 

Adequate 

Building Number: 290 
Construction Type: 01 (Fireproof - Incombustible with steel protected by masonry) 
Primary Use Description: Classrooms/Laboratory 
Historic Building: No 

Critical Functions 
Essential Facility Category: School/Research/Hazardous Materials 
EOC: No 
Emergency Notification System: No 
OIT Network: Building Level Equipment 

• More than one network equipment location 

Telecom Node: No 
Water Treatment:  No 
Hazardous Materials: YES 
Generator: No 

Damage Estimates 
Hurricane Wind Damage 
Estimate 

2% probability of minor damage; 2% probability of complete 

destruction; 72 days loss of use (source: fictitious category 2 

hurricane, 108 MPH sustained wind speed, Hazus-MH 2.1) 

(Table 34) 

• Highly vulnerable: No 

Earthquake Structural Damage 
Probability 

82% probability of no damage; 4% probability of moderate 

damage; 0% probability of complete destruction (source: 

arbitrary event, magnitude 5 event, Hazus-MH 2.1) (Table 31) 

• Functionality estimate: 82% functional at day 1; 100% 

functional at day 90 (Table 32) 

• Highly vulnerable: No 
Flood Risk Not located in Hazus-MH 2.1 generated 100-year or 500-year 

floodplain (MAPS 15, 20, 25); May be subject to flash or urban 

flooding 

USGS Landslide Susceptibility Low Incident (less than 1.5% area involved in sliding) (MAP 28) 
Atmospheric Hazards: Subject to damage from all identified atmospheric hazards 

including tornado, winter storm, and drought 
Additional Photos 
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UNIVERSITY HEALTH CENTER 

 

Building Data 
Year Built 1962 
Gross Square Feet 38,734 
Replacement Cost $15,373,280 
Building Structure Concrete Frame 
Building Exterior Brick 
Roof Type Metal/Membrane 
Number of Floors 4 
Basement No 
Overall Rating 

Fair 

Building Number: 291 
Construction Type: 01 (Fireproof - Incombustible with steel protected by masonry) 
Primary Use Description: Hospital 
Historic Building: No 

Critical Functions 
Essential Facility Category: Medical 
EOC: No 

Emergency Notification System: No 
OIT Network: Building Level Equipment 

• Electricity and connectivity needed during/after disaster 

Telecom Node: No 
Water Treatment:  No 
Hazardous Materials: YES 
Generator: YES 

• Emergency with some standby 

Damage Estimates 
Hurricane Wind Damage 
Estimate 

9% probability of minor damage; 9% probability of complete 
destruction; 9 days loss of use (source: fictitious category 2 
hurricane, 108 MPH sustained wind speed, Hazus-MH 2.1) 
(Table 34) 

• Highly vulnerable: No 
Earthquake Structural Damage 
Probability 

46% probability of no damage; 20% probability of moderate 
damage; 2% probability of complete destruction (source: 
arbitrary event, magnitude 5 event, Hazus-MH 2.1) (Table 29) 

• 46% functional at day 1; 97% functional at day 90 
(Table 30) 

• Highly vulnerable: No 

Flood Risk Not located in Hazus-MH 2.1 generated 100-year or 500-year 
floodplain; may be subject to flash or urban flooding (MAPS 16, 
21, 27) 

USGS Landslide Susceptibility High Susceptibility/Low Incident (less than 1.5% area involved 
in sliding) (MAP 31) 

Atmospheric Hazards: Subject to damage from all identified atmospheric hazards 
including tornado, winter storm, and drought 
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COLD STORAGE BUILDING 

 

Building Data 
Year Built 1962 
Gross Square Feet 18,963 
Replacement Cost $1,653,752 
Building Structure Concrete Frame 
Building Exterior Brick 
Roof Type Metal/Membrane 
Number of Floors 4 
Basement YES 
Overall Rating 

Poor 

Building Number: 292 
Construction Type: 01 (Fireproof - Incombustible with steel protected by masonry) 
Primary Use Description: Storage 
Historic Building: No 

Critical Functions 
Essential Facility Category: School/Research 
EOC: No 
Emergency Notification System: No 
OIT Network: Building Level Equipment 

• Electricity and connectivity needed during/after disaster 
Telecom Node: No 
Water Treatment:  No 
Hazardous Materials: No 
Generator: No 

Damage Estimates 
Hurricane Wind Damage 
Estimate 

1% probability of minor damage; 2% probability of complete 

destruction; 77 days loss of use (source: fictitious category 2 

hurricane, 108 MPH sustained wind speed, Hazus-MH 2.1) 

(Table 35) 

• Highly vulnerable: No 

Earthquake Structural Damage 
Probability 

82% probability of no damage; 4% probability of moderate 

damage; 0% probability of complete destruction (source: 

arbitrary event, magnitude 5 event, Hazus-MH 2.1) (Table 31) 

• Functionality estimate: 82% functional at day 1; 100% 

functional at day 90 (Table 32) 

• Highly vulnerable: No 
Flood Risk Not located in Hazus-MH 2.1 generated 100-year or 500-year 

floodplain; may be subject to flash or urban flooding (MAPS 15, 

20, 25) 

USGS Landslide Susceptibility Low Incident (less than 1.5% area involved in sliding) (MAP 28) 
Atmospheric Hazards: Subject to damage from all identified atmospheric hazards 

including tornado, winter storm, and drought 
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ISENBERG SCHOOL OF MANAGEMENT BUILDING 

 

Building Data 
Year Built 1963 
Gross Square Feet 75,429 
Replacement Cost $24,668,550 
Building Structure Concrete Frame 
Building Exterior Brick 
Roof Type Metal/Membrane 
Number of Floors 4 
Basement Yes 
Overall Rating Fair 

Building Number: 317 
Construction Type: 01 (Fireproof - Incombustible with steel protected by masonry) 
Primary Use Description: Classroom/College 
Historic Building: No 

Critical Functions 
Essential Facility Category: School/Utility Systems (OIT/Telecom) 
EOC: No 
Emergency Notification System: No 
OIT Network: Yes 
Telecom Node: Yes 
Water Treatment:  No 
Hazardous Materials: No 
Generator: Yes 

• Emergency with some standby 

Damage Estimates 
Hurricane Wind Damage 
Estimate 

1% probability of minor damage; 2% probability of complete 
destruction; 77 days loss of use (source: fictitious category 2 
hurricane, 108 MPH sustained wind speed, Hazus-MH 2.1) 
(Table 35) 

• Highly vulnerable: NO 

 

Earthquake Structural Damage 
Probability 

83% probability of no damage; 5% probability of moderate 
damage; 0% probability of complete destruction (source: 
arbitrary event, magnitude 5 event, Hazus-MH 2.1) (Table 31) 

• Functionality estimate: 83% functional at day 1; 99% 
functional at day 90 (Table 30) 

• Highly vulnerable: NO 
 

Flood Risk Not located in Hazus-MH 2.1 generated 100-year or 500-year 
floodplain; may be subject to flash or urban flooding (MAPS 16, 
21, 26) 

 
USGS Landslide Susceptibility Low Incident (less than 1.5% area involved in sliding) (MAP 30) 
Atmospheric Hazards: Subject to damage from all identified atmospheric hazards 

including tornado, winter storm, and drought 
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HASBROUCK LABORATORY ADDITION 

 

Building Data 
Year Built 1963 
Gross Square Feet 74,397 
Replacement Cost $23,947,100 
Building Structure Steel Braced Frame 
Building Exterior Brick 
Roof Type Metal/Membrane 
Number of Floors 6 
Basement YES 
Overall Rating 

Adequate 

Building Number: 318 
Construction Type: 01 (Fireproof - Incombustible with steel protected by masonry) 
Primary Use Description: Classroom/College 
Historic Building: No 

Critical Functions 
Essential Facility Category: School/Research/Hazardous Materials 
EOC: No 
Emergency Notification System: No 
OIT Network: Building Level Equipment 

• Electricity and connectivity needed during/after disaster 

• More than one network equipment location 

Telecom Node: No 
Water Treatment:  No 
Hazardous Materials: YES 
Generator: No 

Damage Estimates 
Hurricane Wind Damage 
Estimate 

1% probability of minor damage; 2% probability of complete 

destruction; 76 days loss of use (source: fictitious category 2 

hurricane, 108 MPH sustained wind speed, Hazus-MH 2.1) 

(Table 35) 

• Highly vulnerable: No 

Earthquake Structural Damage 
Probability 

76% probability of no damage; 8% probability of moderate 

damage; 0% probability of complete destruction (source: 

arbitrary event, magnitude 5 event, Hazus-MH 2.1) (Table 31) 

• Functionality estimate: 76% functional at day 1; 99% 

functional at day 90 (Table 32) 

• Highly vulnerable: No 
Flood Risk Not located in Hazus-MH 2.1 generated 100-year or 500-year 

floodplain; may be subject to flash or urban flooding (MAPS 15, 

20, 25) 

USGS Landslide Susceptibility Low Incident (less than 1.5% area involved in sliding) (MAP 28) 
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Atmospheric Hazards: Subject to damage from all identified atmospheric hazards 
including tornado, winter storm, and drought 

Additional Photos 
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FRANKLIN DINING COMMON 

 

Building Data 
Year Built 1965 
Gross Square Feet 60,100 
Replacement Cost N/A 
Building Structure Unknown 
Building Exterior Brick 
Roof Type Metal/Membrane 
Number of Floors 3 
Basement YES 
Overall Rating 

Unknown 

Building Number: 334 
Construction Type: 01 (Fireproof - Incombustible with steel protected by masonry) 
Primary Use Description: Dining Hall 
Historic Building: No 

Critical Functions 
Essential Facility Category: School/Residential 
EOC: No 
Emergency Notification System: No 
OIT Network: Building Level Equipment 

• Electricity and connectivity needed during/after disaster 

Telecom Node: No 
Water Treatment:  No 
Hazardous Materials: No 
Generator: YES 

• Emergency  

Damage Estimates 
Hurricane Wind Damage 
Estimate 

1% probability of minor damage; 2% probability of complete 
destruction; 77 days loss of use (source: fictitious category 2 
hurricane, 108 MPH sustained wind speed, Hazus-MH 2.1) 
(Table 35) 

• Highly vulnerable: no 
Earthquake Structural Damage 
Probability 

82% probability of no damage; 4% probability of moderate 
damage; 0% probability of complete destruction (source: 
arbitrary event, magnitude 5 event, Hazus-MH 2.1) (Table 31) 

• Functionality estimate: 82% functional at day 1; 100% 
functional at day 90 (Table 32) 

• Highly vulnerable: No 
Flood Risk Not located in Hazus-MH 2.1 generated 100-year or 500-year 

floodplain (MAPS 12, 17, 23); May be subject to flash or urban 
flooding 

USGS Landslide Susceptibility High Susceptibility/Low Incident (less than 1.5% area involved 
in sliding) (MAP 29) 

Atmospheric Hazards: Subject to damage from all identified atmospheric hazards 
including tornado, winter storm, and drought 

Additional Photos 
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CHENOWETH LABORATORY ADDITION 

 

Building Data 
Year Built 1966 
Gross Square Feet 47,277 
Replacement Cost $15,773,036 
Building Structure Concrete Shear Walls 
Building Exterior Brick 
Roof Type Metal/Membrane 
Number of Floors 4 
Basement No 
Overall Rating 

Fair 

Building Number: 344 
Construction Type: 01 (Fireproof - Incombustible with steel protected by masonry) 
Primary Use Description: Classrooms/Laboratory 
Historic Building: No 

Critical Functions 
Essential Facility Category: School/Research/Hazardous Materials 
EOC: No 
Emergency Notification System: No 
OIT Network: Building Level Equipment 

• Electricity and connectivity needed during/after disaster 
• More than one network equipment location 

Telecom Node: No 
Water Treatment:  No 
Hazardous Materials: YES 
Generator: No 

Damage Estimates 
Hurricane Wind Damage 
Estimate 

0% probability of minor damage; 9% probability of complete 

destruction; 164 days loss of use (source: fictitious category 2 

hurricane, 108 MPH sustained wind speed, Hazus-MH 2.1) 

(Table 35) 

• Highly vulnerable: YES 

Earthquake Structural Damage 
Probability 

82% probability of no damage; 6% probability of moderate 

damage; 0% probability of complete destruction (source: 

arbitrary event, magnitude 5 event, Hazus-MH 2.1) (Table 31) 

• Functionality estimate: 82% functional at day 1; 100% 

functional at day 90 (Table 32) 

• Highly vulnerable: No 
Flood Risk Not located in Hazus-MH 2.1 generated 100-year or 500-year 

floodplain; may be subject to flash or urban flooding (MAPS 15, 

20, 25) 

USGS Landslide Susceptibility Low Incident (less than 1.5% area involved in sliding) (MAP 28) 
Atmospheric Hazards: Subject to damage from all identified atmospheric hazards 



UMASS PDM Essential Facility Fact Sheet 
	  

including tornado, winter storm, and drought 
Additional Photos 
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MORRILL SCIENCE CENTER IV 

 

Building Data 
Year Built 1966 
Gross Square Feet 122,166 
Replacement Cost $42,960,871 
Building Structure Reinforced Masonry 
Building Exterior Brick 
Roof Type Metal/Membrane 
Number of Floors 6 
Basement YES 
Overall Rating 

Adequate 

Building Number: 347 
Construction Type: 01 (Fireproof - Incombustible with steel protected by masonry) 
Primary Use Description: Classrooms/Laboratory 
Historic Building: No 

Critical Functions 
Essential Facility Category: School/Research/Hazardous Materials 
EOC: No 
Emergency Notification System: No 
OIT Network: Building Level Equipment 

• More than one network equipment location 

Telecom Node: No 
Water Treatment:  No 
Hazardous Materials: YES 
Generator: YES 

• Emergency with some standby 

Damage Estimates 
Hurricane Wind Damage 
Estimate 

0% probability of minor damage; 10% probability of complete 

destruction; 172 days loss of use (source: fictitious category 2 

hurricane, 108 MPH sustained wind speed, Hazus-MH 2.1) 

(Table 35) 

• Highly vulnerable: YES 

Earthquake Structural Damage 
Probability 

72% probability of no damage; 5% probability of moderate 

damage; 10% probability of complete destruction (source: 

arbitrary event, magnitude 5 event, Hazus-MH 2.1) (Table 31) 

• Functionality estimate: 72% functional at day 1; 88% 
functional at day 90 (Table 32) 

• Highly vulnerable: YES 
Flood Risk Not located in Hazus-MH 2.1 generated 100-year or 500-year 

floodplain (MAPS 15, 20, 25); May be subject to flash or urban 

flooding 

USGS Landslide Susceptibility Low Incident (less than 1.5% area involved in sliding) (MAP 28) 
Atmospheric Hazards: Subject to damage from all identified atmospheric hazards 

including tornado, winter storm, and drought 
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WASHINGTON HOUSE 

 

Building Data 
Year Built 1966 
Gross Square Feet 149,887 
Replacement Cost N/A 
Building Structure Unknown 
Building Exterior Brick 
Roof Type Metal/Membrane 
Number of Floors 25 
Basement YES 
Overall Rating 

Unknown 

Building Number: 356 
Construction Type: 01 (Fireproof - Incombustible with steel protected by masonry) 
Primary Use Description: Dormitory 
Historic Building: No 

Critical Functions 
Essential Facility Category: School/Residential 
EOC: No 
Emergency Notification System: No 

OIT Network: Emergency Communication Antennas 
Telecom Node: No 
Water Treatment:  No 
Hazardous Materials: No 
Generator: YES 

• Emergency  

Damage Estimates 
Hurricane Wind Damage 
Estimate 

1% probability of minor damage; 2% probability of complete 
destruction; 77 days loss of use (source: fictitious category 2 
hurricane, 108 MPH sustained wind speed, Hazus-MH 2.1) 
(Table 35) 

• Highly vulnerable: No 
Earthquake Structural Damage 
Probability 

14% probability of no damage; 36% probability of moderate 
damage; 7% probability of complete destruction (source: 
arbitrary event, magnitude 5 event, Hazus-MH 2.1) (Table 31) 

• 14% functional at day 1; 81% functional at day 90 
(Table 32) 

• Highly vulnerable: YES 
Flood Risk Not located in Hazus-MH 2.1 generated 100-year or 500-year 

floodplain (MAPS 12, 17, 23); May be subject to flash or urban 
flooding 

USGS Landslide Susceptibility High Susceptibility/Low Incident (less than 1.5% area involved 
in sliding) (MAP 29) 

Atmospheric Hazards: Subject to damage from all identified atmospheric hazards 
including tornado, winter storm, and drought 

Additional Photos 
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HAMPSHIRE DINING COMMON 

 

Building Data 
Year Built 1966 
Gross Square Feet 47,311 
Replacement Cost Unknown 
Building Structure Unknown 
Building Exterior Brick 
Roof Type Metal/Membrane 
Number of Floors 3 
Basement Unknown	  
Overall Rating Unknown	  

Building Number: 357 
Construction Type: 01 (Fireproof - Incombustible with steel protected by masonry) 
Primary Use Description: Dining Hall 
Historic Building: No 

Critical Functions 
Essential Facility Category: School/Residential 
EOC: No 
Emergency Notification System: No 
OIT Network: Building Level Equipment  

• Electricity and connectivity needed during/after disaster 

Telecom Node: No 
Water Treatment:  No 
Hazardous Materials: No 
Generator: YES 

Emergency  
Damage Estimates 
Hurricane Wind Damage 
Estimate 

10% probability of minor damage; 2% probability of complete 
destruction; 77 days loss of use (source: fictitious category 2 
hurricane, 108 MPH sustained wind speed, Hazus-MH 2.1) 
(Table 35) 

• Highly vulnerable: No 
Earthquake Structural Damage 
Probability 

12% probability of no damage; 19% probability of moderate 
damage; 0% probability of complete destruction (source: 
arbitrary event, magnitude 5 event, Hazus-MH 2.1) (Table 31) 

• Functionality estimate: 12% functional at day 1; 69% 
functional at day 90 (Table 32) 

• Highly vulnerable: YES 
Flood Risk Not located in Hazus-MH 2.1 generated 100-year or 500-year 

floodplain (MAPS 12, 17, 23); May be subject to flash or urban 
flooding 

USGS Landslide Susceptibility High Susceptibility/Low Incident (less than 1.5% area involved 
in sliding) (MAP 29) 

Atmospheric Hazards: Subject to damage from all identified atmospheric hazards 
including tornado, winter storm, and drought 

Additional Photos 
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HAMPDEN DINING COMMON 

 

Building Data 
Year Built 1967 
Gross Square Feet 55,829 
Replacement Cost Unknown 
Building Structure Unknown 
Building Exterior Brick 
Roof Type Metal/Membrane 
Number of Floors 3 
Basement Unknown 
Overall Rating 

Unknown 

Building Number: 382 
Construction Type: 01 (Fireproof - Incombustible with steel protected by masonry) 
Primary Use Description: Dining Hall 
Historic Building: No 

Critical Functions 
Essential Facility Category: School/Residential 
EOC: No 
Emergency Notification System: No 
OIT Network: Network Core 

• Electricity and connectivity needed during/after disaster 

Telecom Node: No 
Water Treatment:  No 
Hazardous Materials: No 
Generator: YES 

• Emergency  

Damage Estimates 
Hurricane Wind Damage 
Estimate 

0% probability of minor damage; 10% probability of complete 
destruction; 170 days loss of use (source: fictitious category 2 
hurricane, 108 MPH sustained wind speed, Hazus-MH 2.1) 
(Table 35) 

• Highly vulnerable: YES 
Earthquake Structural Damage 
Probability 

82% probability of no damage; 0% probability of moderate 
damage; 0% probability of complete destruction (source: 
arbitrary event, magnitude 5 event, Hazus-MH 2.1) (Table 31) 

• Functionality estimate: 82% functional at day 1; 100% 
functional at day 90 (Table 32) 

• Highly vulnerable: No 
Flood Risk Not located in Hazus-MH 2.1 generated 100-year or 500-year 

floodplain (MAPS 12, 17, 23); May be subject to flash or urban 
flooding 

USGS Landslide Susceptibility High Susceptibility/Low Incident (less than 1.5% area involved 
in sliding) (MAP 29) 

Atmospheric Hazards: Subject to damage from all identified atmospheric hazards 
including tornado, winter storm, and drought 

Additional Photos 
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WHITMORE HALL 

 

Building Data 
Year Built 1967 
Gross Square Feet 115,093 
Replacement Cost $35,954,801 
Building Structure Concrete 
Building Exterior Brick 
Roof Type Metal/Membrane 
Number of Floors 4 
Basement YES 
Overall Rating 

Adequate 

Building Number: 388 
Construction Type: 01 (Fireproof - Incombustible with steel protected by masonry) 
Primary Use Description: Administration (Offices of the University Registrar, Financial Aid, 

and Bursar) 
Historic Building: No 

Critical Functions 
Essential Facility Category: School/ Administration 
EOC: No 

Emergency Notification System: No 
OIT Network: Network Core 

• Room 113 

• Electricity and connectivity needed during/after disaster 

Telecom Node: No 
Water Treatment:  No 
Hazardous Materials: No 
Generator: No 

Damage Estimates 
Hurricane Wind Damage 
Estimate 

3% probability of minor damage; 1% probability of complete 
destruction; 74 days loss of use (source: fictitious category 2 
hurricane, 108 MPH sustained wind speed, Hazus-MH 2.1) 
(Table 35) 

• Highly vulnerable: No 
Earthquake Structural Damage 
Probability 

76% probability of no damage; 5% probability of moderate 
damage; 0% probability of complete destruction (source: 
arbitrary event, magnitude 5 event, Hazus-MH 2.1) (Table 31) 

• 76% functional at day 1; 100% functional at day 90 
(Table 31) 

• Highly vulnerable: No 

Flood Risk Not located in Hazus-MH 2.1 generated 100-year or 500-year 
floodplain; may be subject to flash or urban flooding (MAPS 13, 
18, 22) 

USGS Landslide Susceptibility Low Incident (less than 1.5% area involved in sliding) (MAP 11) 
Atmospheric Hazards: Subject to damage from all identified atmospheric hazards 

including tornado, winter storm, and drought 
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PHYSICAL PLANT EH&S FLAMMABLE STORAGE 
 Building Data 

Year Built 1967 
Gross Square Feet 2,548 
Replacement Cost $13,703 
Building Structure Wood, Light Frame 
Building Exterior Brick 
Roof Type Metal/Membrane 
Number of Floors 1 
Basement Yes 
Overall Rating Adequate 

Building Number: 397 
Construction Type: 01 (Fireproof - Incombustible with steel protected by masonry) 
Primary Use Description: Maintenance/Grounds Care/Shed/Repair 
Historic Building: No 

Critical Functions 
Essential Facility Category: School/Utility Systems 
EOC: No 
Emergency Notification System: No 
OIT Network: No 
Telecom Node: No 
Water Treatment:  No 
Hazardous Materials: Yes 
Generator: Yes 

• Standby 

Damage Estimates 
Hurricane Wind Damage 
Estimate 

0% probability of minor damage; 10% probability of complete 
destruction; 170 days loss of use (source: fictitious category 2 
hurricane, 108 MPH sustained wind speed, Hazus-MH 2.1) 
(Table 35) 

• Highly vulnerable: YES 

 

Earthquake Structural Damage 
Probability 

82% probability of no damage; 4% probability of moderate 
damage; 0% probability of complete destruction (source: 
arbitrary event, magnitude 5 event, Hazus-MH 2.1) (Table 31) 

• Functionality estimate: 82% functional at day 1; 100% 
functional at day 90 (Table 30) 

• Highly vulnerable: NO 

 

Flood Risk Not located in Hazus-MH 2.1 generated 100-year or 500-year 
floodplain; may be subject to flash or urban flooding (MAPS 16, 
21, 26) 

USGS Landslide Susceptibility Low Incident (less than 1.5% area involved in sliding) (MAP 30) 
Atmospheric Hazards: Subject to damage from all identified atmospheric hazards 

including tornado, winter storm, and drought 
Additional Photos 
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PHYSICAL PLANT BUILDING ADDITION 

 

Building Data 
Year Built 1967 
Gross Square Feet 94,763 
Replacement Cost $28,830,332 
Building Structure Concrete Frame 
Building Exterior Brick 
Roof Type Metal/Membrane 
Number of Floors 4 
Basement YES 
Overall Rating 

Fair 

Building Number: 398 
Construction Type: 01 (Fireproof - Incombustible with steel protected by masonry) 
Primary Use Description: Administration 
Historic Building: No 

Critical Functions 
Essential Facility Category: School/ Administration/Hazardous Materials 
EOC: No 

Emergency Notification System: YES  

• Warning siren location 
OIT Network: Building Level Equipment 

Telecom Node: No 
Water Treatment:  No 
Hazardous Materials: YES 
Generator: NO 

Damage Estimates 
Hurricane Wind Damage 
Estimate 

1% probability of minor damage; 2% probability of complete 
destruction; 77 days loss of use (source: fictitious category 2 
hurricane, 108 MPH sustained wind speed, Hazus-MH 2.1) 
(Table 35) 

• Highly vulnerable: No 
Earthquake Structural Damage 
Probability 

61% probability of no damage; 10% probability of moderate 
damage; 10% probability of complete destruction (source: 
arbitrary event, magnitude 5 event, Hazus-MH 2.1) (Table 31) 

• 61% functional at day 1; 87% functional at day 90 
(Table 31) 

• Highly vulnerable: YES 

Flood Risk Not located in Hazus-MH 2.1 generated 100-year or 500-year 
floodplain; may be subject to flash or urban flooding (MAPS 13, 
18, 22) 

USGS Landslide Susceptibility Low Incident (less than 1.5% area involved in sliding) (MAP 11) 
Atmospheric Hazards: Subject to damage from all identified atmospheric hazards 

including tornado, winter storm, and drought 
Additional Photos 
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BERKSHIRE DINING COMMON 

 

Building Data 
Year Built 1968 
Gross Square Feet 74,822 
Replacement Cost Unknown 
Building Structure Unknown 
Building Exterior Brick 
Roof Type Metal/Membrane 
Number of Floors 3 
Basement Unknown	  
Overall Rating 

Unknown	  

Building Number: 399 
Construction Type: 01 (Fireproof - Incombustible with steel protected by masonry) 
Primary Use Description: Dining Hall 
Historic Building: No 

Critical Functions 
Essential Facility Category: School/Residential 
EOC: No 
Emergency Notification System: No 
OIT Network: Building Level Equipment 

• Electricity and connectivity needed during/after disaster 

Telecom Node: No 
Water Treatment:  No 
Hazardous Materials: No 
Generator: No  

Damage Estimates 
Hurricane Wind Damage 
Estimate 

0% probability of minor damage; 10% probability of complete 

destruction; 170 days loss of use (source: fictitious category 2 

hurricane, 108 MPH sustained wind speed, Hazus-MH 2.1) 

(Table 35) 

• Highly vulnerable: YES 

Earthquake Structural Damage 
Probability 

78% probability of no damage; 5% probability of moderate 

damage; 0% probability of complete destruction (source: 

arbitrary event, magnitude 5 event, Hazus-MH 2.1) (Table 31) 

• Functionality estimate: 78% functional at day 1; 100% 
functional at day 90 (Table 32) 

• Highly vulnerable: No 
Flood Risk Not located in Hazus-MH 2.1 generated 100-year or 500-year 

floodplain (MAPS 12, 17, 23); May be subject to flash or urban 

flooding 

USGS Landslide Susceptibility High Susceptibility/Low Incident (less than 1.5% area involved 
in sliding) (MAP 29) 

Atmospheric Hazards: Subject to damage from all identified atmospheric hazards 
including tornado, winter storm, and drought 
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LEDERLE GRADUATE RESEARCH CENTER 
 Building Data 

Year Built 1971 
Gross Square Feet 303,020 
Replacement Cost $114,796,684 
Building Structure Concrete 
Building Exterior Brick 
Roof Type Metal/Membrane 
Number of Floors 19 
Basement Yes 
Overall Rating Adequate 

Building Number: 412 
Construction Type: 01 (Fireproof - Incombustible with steel protected by masonry) 
Primary Use Description: Classrooms/Laboratory 
Historic Building: No 

Critical Functions 
Essential Facility Category: School/Research/Hazardous Materials 
EOC: No 
Emergency Notification System: No 
OIT Network: Building Level Equipment/Network Core 

• Network Core: Room A106 
• Electricity and connectivity needed during/after disaster 
• More than one network equipment location 

Telecom Node: No 
Water Treatment:  No 
Hazardous Materials: Yes 
Generator: No 
Damage Estimates 
Hurricane Wind Damage 
Estimate 

0% probability of minor damage; 10% probability of complete 
destruction; 170 days loss of use (source: fictitious category 2 
hurricane, 108 MPH sustained wind speed, Hazus-MH 2.1) 
(Table 35) 

• Highly vulnerable: YES 

 
Earthquake Structural Damage 
Probability 

78% probability of no damage; 5% probability of moderate 
damage; 0% probability of complete destruction (source: 
arbitrary event, magnitude 5 event, Hazus-MH 2.1) (Table 31) 

• Functionality estimate: 78% functional at day 1; 100% 
functional at day 90 (Table 32) 

• Highly vulnerable: YES 

 

Flood Risk Subject to flooding in heavy rain events; Not located in Hazus-
MH 2.1 generated 100-year or 500-year floodplain (MAPS 15, 
20, 25) 

 
USGS Landslide Susceptibility Low Incident (less than 1.5% area involved in sliding) (MAP 28) 
Atmospheric Hazards: Subject to damage from all identified atmospheric hazards 
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including tornado, winter storm, and drought 
Additional Photos 
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LINCOLN CAMPUS CENTER 

 

Building Data 
Year Built 1790 
Gross Square Feet 43,311 
Replacement Cost Unknown 
Building Structure Unknown 
Building Exterior Brick 
Roof Type Metal/Membrane 
Number of Floors 12 
Basement Unknown 
Overall Rating 

Unknown 

Building Number: 413 
Construction Type: 01 (Fireproof - Incombustible with steel protected by masonry) 
Primary Use Description: Student Center 
Historic Building: No 

Critical Functions 
Essential Facility Category: School/Residential 
EOC: No 
Emergency Notification System: YES 

• Warning Siren Location 

OIT Network: Building-Level Equipment 
• Electricity and connectivity needed during/after disaster 

Telecom Node: No 
Water Treatment:  No 
Hazardous Materials: No 
Generator: YES 

• Emergency with some standby 

Damage Estimates 
Hurricane Wind Damage 
Estimate 

0% probability of minor damage; 10% probability of complete 
destruction; 170 days loss of use (source: fictitious category 2 
hurricane, 108 MPH sustained wind speed, Hazus-MH 2.1) 
(Table 35) 

• Highly vulnerable: YES 
Earthquake Structural Damage 
Probability 

78% probability of no damage; 5% probability of moderate 
damage; 0% probability of complete destruction (source: 
arbitrary event, magnitude 5 event, Hazus-MH 2.1) (Table 31) 

• Functionality estimate: 78% functional at day 1; 100% 
functional at day 90 (Table 31) 

• Highly vulnerable: No 
Flood Risk Not located in Hazus-MH 2.1 generated 100-year or 500-year 

floodplain (MAPS 12, 17, 23); May be subject to flash or urban 
flooding 

USGS Landslide Susceptibility Low Incident (less than 1.5% area involved in sliding) (MAP 29) 
Atmospheric Hazards: Subject to damage from all identified atmospheric hazards 

including tornado, winter storm, and drought 
Additional Photos 
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TOBIN HALL 

 

Building Data 
Year Built 1972 
Gross Square Feet 112,624 
Replacement Cost $34,955,197 
Building Structure Concrete 
Building Exterior Brick 
Roof Type Metal/Membrane 
Number of Floors 8 
Basement YES 
Overall Rating 

Fair 

Building Number: 415 
Construction Type: 01 (Fireproof - Incombustible with steel protected by masonry) 
Primary Use Description: Administration 
Historic Building: No 

Critical Functions 
Essential Facility Category: School/Research/Hazardous Materials 
EOC: No 
Emergency Notification System: No 
OIT Network: Building Level Equipment 

• Electricity and connectivity needed during/after disaster 

• More than one network equipment location 

Telecom Node: No 
Water Treatment:  No 
Hazardous Materials: YES 
Generator: YES 

• Emergency with some standby 

Damage Estimates 
Hurricane Wind Damage 
Estimate 

0% probability of minor damage; 10% probability of complete 
destruction; 170 days loss of use (source: fictitious category 2 
hurricane, 108 MPH sustained wind speed, Hazus-MH 2.1) 
(Table 35) 

• Highly vulnerable: YES 
Earthquake Structural Damage 
Probability 

78% probability of no damage; 5% probability of moderate 
damage; 0% probability of complete destruction (source: 
arbitrary event, magnitude 5 event, Hazus-MH 2.1) (Table 31) 

• Functionality estimate: 78% functional at day 1; 100% 
functional at day 90 (Table 32) 

• Highly vulnerable: No 
Flood Risk Not located in Hazus-MH 2.1 generated 100-year or 500-year 

floodplain (MAPS 15, 20, 25); May be subject to flash or urban 
flooding 

USGS Landslide Susceptibility Low Incident (less than 1.5% area involved in sliding) (MAP 28) 
Atmospheric Hazards: Subject to damage from all identified atmospheric hazards 

including tornado, winter storm, and drought 
Additional Photos 
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DUBOIS LIBRARY 
 Building Data 

Year Built 1972 
Gross Square Feet 449,068 
Replacement Cost $124,491,279 
Building Structure Concrete Frame 
Building Exterior Brick 
Roof Type Metal/Membrane 
Number of Floors 30 
Basement Yes 
Overall Rating Adequate 

Building Number: 417 
Construction Type: 01 (Fireproof - Incombustible with steel protected by masonry) 
Primary Use Description: Library 
Historic Building: No 

Critical Functions 
Essential Facility Category: School/Utility Systems (OIT/Telecom) 
EOC: No 
Emergency Notification System: No 
OIT Network: Network Core 

• Room B02B 

Telecom Note: Yes 
Water Treatment:  No 
Hazardous Materials: No 
Generator: Yes 

• Emergency with some standby 

Damage Estimates 
Hurricane Wind Damage 
Estimate 

4% probability of minor damage; 1% probability of complete 
destruction; 54 days loss of use (source: fictitious category 2 
hurricane, 108 MPH sustained wind speed, Hazus-MH 2.1) 
(Table 35) 

• Highly vulnerable: NO 

Earthquake Structural Damage 
Probability 

40% probability of no damage; 30% probability of moderate 
damage; 2% probability of complete destruction (source: 
arbitrary event, magnitude 5 event, Hazus-MH 2.1) (Table 31) 

• Functionality estimate: 40% functional at day 1; 94% 
functional at day 90 (Table 30) 

• Highly vulnerable: NO 

Flood Risk Not located in Hazus-MH 2.1 generated 100-year or 500-year 
floodplain; may be subject to flash or urban flooding (MAPS 16, 
21, 26) 

 
USGS Landslide Susceptibility Low Incident (less than 1.5% area involved in sliding) (MAP 30) 
Atmospheric Hazards: Subject to damage from all identified atmospheric hazards 

including tornado, winter storm, and drought 
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Additional Photos 
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UNIVERSITY HEALTH CENTER ADDITION 

 

Building Data 
Year Built 1962 
Gross Square Feet 38,734 
Replacement Cost $15,373,280 
Building Structure Concrete Frame 
Building Exterior Brick 
Roof Type Metal/Membrane 
Number of Floors 4 
Basement No 
Overall Rating 

Fair 

Building Number: 418 
Construction Type: 01 (Fireproof - Incombustible with steel protected by masonry) 
Primary Use Description: Hospital 
Historic Building: No 

Critical Functions 
Essential Facility Category: Medical 
EOC: No 

Emergency Notification System: No 
OIT Network: Building Level Equipment 

• Electricity and connectivity needed during/after disaster 

Telecom Node: No 
Water Treatment:  No 
Hazardous Materials: YES 
Generator: YES 

• Emergency with some standby 

Damage Estimates 
Hurricane Wind Damage 
Estimate 

9% probability of minor damage; 9% probability of complete 
destruction; 9 days loss of use (source: fictitious category 2 
hurricane, 108 MPH sustained wind speed, Hazus-MH 2.1) 
(Table 34) 

• Highly vulnerable: No 
Earthquake Structural Damage 
Probability 

46% probability of no damage; 20% probability of moderate 
damage; 2% probability of complete destruction (source: 
arbitrary event, magnitude 5 event, Hazus-MH 2.1) (Table 29) 

• 46% functional at day 1; 97% functional at day 90 
(Table 30) 

• Highly vulnerable: No 

Flood Risk Not located in Hazus-MH 2.1 generated 100-year or 500-year 
floodplain; may be subject to flash or urban flooding (MAPS 16, 
21, 27) 

USGS Landslide Susceptibility Low Incident (less than 1.5% area involved in sliding) (MAP 31) 
Atmospheric Hazards: Subject to damage from all identified atmospheric hazards 

including tornado, winter storm, and drought 
Additional Photos 
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WATER TANK 

 

Building Data 
Year Built 1968 
Gross Square Feet 62-ft diameter/66-ft tall 
Replacement Cost $671,778 
Building Structure Other than standard 
Building Exterior  
Roof Type Metal/Membrane 
Number of Floors 1 
Basement No 
Overall Rating Adequate 

Building Number: 423 
Construction Type: 01 (Fireproof - Incombustible with steel protected by masonry) 
Primary Use Description: Water Supply 
Historic Building: No 

Critical Functions 
Essential Facility Category: School/Utility Systems 
EOC: No 
Emergency Notification System: No 
OIT Network: Yes 
Telecom Node: Yes 
Water Treatment:  No 
Hazardous Materials: No 
Generator: No 
Damage Estimates 
Hurricane Wind Damage 
Estimate 

4% probability of minor damage; 1% probability of complete 

destruction; 54 days loss of use (source: fictitious category 2 

hurricane, 108 MPH sustained wind speed, Hazus-MH 2.1) 

(Table 35) 

• Highly vulnerable: NO 

 

Earthquake Structural Damage 
Probability 

41% probability of no damage; 23% probability of moderate 

damage; 2% probability of complete destruction (source: 

arbitrary event, magnitude 5 event, Hazus-MH 2.1) (Table 31) 

• Functionality estimate: 41% functional at day 1; 99% 

functional at day 93 (Table 30) 

• Highly vulnerable: NO 

 

Flood Risk Not located in Hazus-MH 2.1 generated 100-year or 500-year 
floodplain; may be subject to flash or urban flooding (MAPS 16, 
21, 26) 

USGS Landslide Susceptibility Low Incident (less than 1.5% area involved in sliding) (MAP 30) 
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Atmospheric Hazards: Subject to damage from all identified atmospheric hazards 
including tornado, winter storm, and drought 

Additional Photos 
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SWITCH GEAR BUILDING 
 Building Data 

Year Built 1971 
Gross Square Feet 3,211 
Replacement Cost $2,061,433 
Building Structure Unreinforced Masonry 
Building Exterior Brick 
Roof Type Metal/Membrane 
Number of Floors 2 
Basement Yes 
Overall Rating Adequate 

Building Number: 429 
Construction Type: 01 (Fireproof - Incombustible with steel protected by masonry) 
Primary Use Description: Power Supply Facility; Where phone system switches from 

UMASS to Verizon (off-campus, owned by Verizon) 
Historic Building: No 
Critical Functions 
Essential Facility Category: School/Utility Systems 
EOC: No 
Emergency Notification System: No 
OIT Network: No 
Telecom Node: No 
Water Treatment:  No 
Hazardous Materials: No 
Generator: No 

Damage Estimates 
Hurricane Wind Damage 
Estimate 

0% probability of minor damage; 10% probability of complete 
destruction; 170 days loss of use (source: fictitious category 2 
hurricane, 108 MPH sustained wind speed, Hazus-MH 2.1) 
(Table 35) 

• Highly vulnerable: YES 

 

Earthquake Structural Damage 
Probability 

77% probability of no damage; 7% probability of moderate 
damage; 0% probability of complete destruction (source: 
arbitrary event, magnitude 5 event, Hazus-MH 2.1) (Table 31) 

• Functionality estimate: 77% functional at day 1; 99% 
functional at day 93 (Table 30) 

• Highly vulnerable: NO 

 

Flood Risk Not located in Hazus-MH 2.1 generated 100-year or 500-year 
floodplain; may be subject to flash or urban flooding (MAPS 16, 
21, 26) 

USGS Landslide Susceptibility Low Incident (less than 1.5% area involved in sliding) (MAP 30) 
Atmospheric Hazards: Subject to damage from all identified atmospheric hazards 

including tornado, winter storm, and drought 
Additional Photos 
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LEDERLE GRADUATE RESEARCH CENTER ADDITION 

 

Building Data 
Year Built 1973 
Gross Square Feet 173,897 
Replacement Cost $61,633,708 
Building Structure Concrete 
Building Exterior Brick 
Roof Type Metal/Membrane 
Number of Floors 18 
Basement YES 
Overall Rating 

Adequate 

Building Number: 502 
Construction Type: 01 (Fireproof - Incombustible with steel protected by masonry) 
Primary Use Description: Classrooms/Laboratory 
Historic Building: No 

Critical Functions 
Essential Facility Category: School/Research/Hazardous Materials 
EOC: No 
Emergency Notification System: No 
OIT Network: Data Center 

• Electricity and connectivity needed during/after disaster 

• More than one network equipment location 

Telecom Node: No 
Water Treatment:  No 
Hazardous Materials: YES 
Generator: No 
Damage Estimates 
Hurricane Wind Damage 
Estimate 

3% probability of minor damage; 1% probability of complete 
destruction; 69 days loss of use (source: fictitious category 2 
hurricane, 108 MPH sustained wind speed, Hazus-MH 2.1) 
(Table 35) 

• Highly vulnerable: No 
Earthquake Structural Damage 
Probability 

Earthquake Structural Damage Probability: 15% probability of 
no damage; 36% probability of moderate damage; 6% 
probability of complete destruction (source: arbitrary event, 
magnitude 5 event, Hazus-MH 2.1) (Table 31) 

• Functionality estimate: 15% functional at day 1; 83% 
functional at day 90 (Table 32) 

• Highly vulnerable: No 
Flood Risk Subject to flooding in heavy rain events; Not located in Hazus-

MH 2.1 generated 100-year or 500-year floodplain (MAPS 15, 
20, 25) 

USGS Landslide Susceptibility Low Incident (less than 1.5% area involved in sliding) (MAP 28) 
Atmospheric Hazards: Subject to damage from all identified atmospheric hazards 

including tornado, winter storm, and drought 
Additional Photos 
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PVTA BUS FACILITY BUILDING 

 

Building Data 
Year Built 1970 
Gross Square Feet 32,298 
Replacement Cost $672,315 
Building Structure Steel Braced Frame 
Building Exterior Brick 
Roof Type Metal/Membrane 
Number of Floors 2 
Basement NO 
Overall Rating 

Adequate 

Building Number: 546 
Construction Type: 01 (Fireproof - Incombustible with steel protected by masonry) 
Primary Use Description: Regional transit bus facility housing 72 vehicles 
Historic Building: No 

Critical Functions 
Essential Facility Category: School/ Transportation 
EOC: No 
Emergency Notification System: No 
OIT Network: Building Level Equipment 

• Electricity and connectivity needed during/after disaster 
Telecom Node: No 
Water Treatment:  No 
Hazardous Materials: YES 
Generator: No 

Damage Estimates 
Hurricane Wind Damage 
Estimate 

3% probability of minor damage; 1% probability of complete 

destruction; 74 days loss of use (source: fictitious category 2 

hurricane, 108 MPH sustained wind speed, Hazus-MH 2.1) 

(Table 35) 

• Highly vulnerable: YES 

Earthquake Structural Damage 
Probability 

82% probability of no damage; 4% probability of moderate 

damage; 0% probability of complete destruction (source: 

arbitrary event, magnitude 5 event, Hazus-MH 2.1) (Table 30) 

• 82% functional at day 1; 100% functional at day 90 

(Table 32) 

• Highly vulnerable: No 
Flood Risk Not located in Hazus-MH 2.1 generated 100-year or 500-year 

floodplain (MAPS 16, 21, 26); May be subject to flash or urban 

flooding 

USGS Landslide Susceptibility Low Incident (less than 1.5% area involved in sliding) (MAP 30) 
Atmospheric Hazards: Subject to damage from all identified atmospheric hazards 

including tornado, winter storm, and drought 



UMASS PDM Essential Facility Fact Sheet 
	  

Additional Photos 
 
	  



UMASS PDM Essential Facility Fact Sheet 
	  

KNOWLES ENGINEERING BUILDING 

 

Building Data 
Year Built 1991 
Gross Square Feet 39,118 
Replacement Cost N/A 
Building Structure Concrete 
Building Exterior Brick 
Roof Type Metal/Membrane 
Number of Floors 4 
Basement NO 
Overall Rating 

Unknown 

Building Number: 604 
Construction Type: 01 (Fireproof - Incombustible with steel protected by masonry) 
Primary Use Description: Research 
Historic Building: No 

Critical Functions 
Essential Facility Category: School/Research/Hazardous Materials 
EOC: No 
Emergency Notification System: No 
OIT Network: Network Core 

• Room 004 

• Failure results in connectivity outage across large areas 

of the campus 

Telecom Node: YES 
Water Treatment:  No 
Hazardous Materials: YES 
Generator: No 

Damage Estimates 
Hurricane Wind Damage 
Estimate 

3% probability of minor damage; 10% probability of complete 
destruction; 76 days loss of use (source: fictitious category 2 
hurricane, 109 MPH sustained wind speed, Hazus-MH 2.1) 
(Table 35) 

• Highly vulnerable: No 
Earthquake Structural Damage 
Probability 

17% probability of no damage; 40% probability of moderate 
damage; 8% probability of complete destruction (source: 
arbitrary event, magnitude 5 event, Hazus-MH 2.1) (Table 31) 

• Functionality estimate: 17% functional at day 1; 82% 
functional at day 90 (Table 32) 

• Highly vulnerable: YES 
Flood Risk Not located in Hazus-MH 2.1 generated 100-year or 500-year 

floodplain; may be subject to flash or urban flooding (MAPS 15, 
20, 25) 

USGS Landslide Susceptibility Low Incident (less than 1.5% area involved in sliding) (MAP 28) 
Atmospheric Hazards: Subject to damage from all identified atmospheric hazards 

including tornado, winter storm, and drought 
Additional Photos 
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AUXILLARY SERVICES FOOD STORAGE BUILDING 

 

Building Data 
Year Built 1991 
Gross Square Feet 10,336 
Replacement Cost Unknown 
Building Structure Unknown 
Building Exterior Unknown	  
Roof Type Unknown	  
Number of Floors 1 
Basement Unknown 
Overall Rating 

Unknown 

Building Number: 605 
Construction Type: 01 (Fireproof - Incombustible with steel protected by masonry) 
Primary Use Description: Food Storage 
Historic Building: No 
Critical Functions 
Essential Facility Category: School/Residential 
EOC: No 
Emergency Notification System: No 
OIT Network: No 
Telecom Node: No 
Water Treatment:  No 
Hazardous Materials: No 
Generator: No 

Damage Estimates 
Hurricane Wind Damage 
Estimate 

0% probability of minor damage; 10% probability of complete 

destruction; 176 days loss of use (source: fictitious category 2 

hurricane, 108 MPH sustained wind speed, Hazus-MH 2.1) 

(Table 35) 

• Highly vulnerable: YES 

Earthquake Structural Damage 
Probability 

22% probability of no damage; 38% probability of moderate 

damage; 3% probability of complete destruction (source: 

arbitrary event, magnitude 5 event, Hazus-MH 2.1) (Table 31) 

• Functionality estimate: 22% functional at day 1; 90% 
functional at day 90 (Table 31) 

• Highly vulnerable: No 
Flood Risk Not located in Hazus-MH 2.1 generated 100-year or 500-year 

floodplain (MAPS 12, 17, 23); May be subject to flash or urban 

flooding 

USGS Landslide Susceptibility Low Incident (less than 1.5% area involved in sliding) (MAP 29) 
Atmospheric Hazards: Subject to damage from all identified atmospheric hazards 

including tornado, winter storm, and drought 
Additional Photos 
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MULLINS MEMORIAL CENTER 

 

Building Data 
Year Built 1993 
Gross Square Feet 180,388 
Replacement Cost Unknown 
Building Structure Unknown 
Building Exterior Brick 
Roof Type Metal/Membrane 
Number of Floors 5 
Basement Unknown 
Overall Rating Unknown 

Building Number: 613 
Construction Type: 01 (Fireproof - Incombustible with steel protected by masonry) 
Primary Use Description: Sports Arena (basketball, hockey, concerts, other events) 
Historic Building: No 

Critical Functions 
Essential Facility Category: School/Utility Systems 
EOC: No 
Emergency Notification System: Yes 

• Location of warning sirens (utility pole nearby) 

OIT Network: Telecom Nodes 
Telecom Node: Yes 
Water Treatment:  No 
Hazardous Materials: Yes 
Generator: Yes 

• Emergency with some standby 

Damage Estimates 
Hurricane Wind Damage 
Estimate 

0% probability of minor damage; 10% probability of complete 
destruction; 170 days loss of use (source: fictitious category 2 
hurricane, 108 MPH sustained wind speed, Hazus-MH 2.1) 
(Table 35) 

• Highly vulnerable: YES 

 

Earthquake Structural Damage 
Probability 

78% probability of no damage; 5% probability of moderate 
damage; 0% probability of complete destruction (source: 
arbitrary event, magnitude 5 event, Hazus-MH 2.1) (Table 31) 

• Functionality estimate: 78% functional at day 1; 100% 
functional at day 90 (Table 30) 

• Highly vulnerable: NO 
•  

Flood Risk Not located in Hazus-MH 2.1 generated 100-year or 500-year 
floodplain; may be subject to flash or urban flooding (MAPS 16, 
21, 26) 

 
USGS Landslide Susceptibility Low Incident (less than 1.5% area involved in sliding) (MAP 30) 
Atmospheric Hazards: Subject to damage from all identified atmospheric hazards 

including tornado, winter storm, and drought 



UMASS PDM Essential Facility Fact Sheet 
	  

Additional Photos 
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CONTE POLYMER RESEARCH CENTER  

 

Building Data 
Year Built 1995 
Gross Square Feet 211,102 
Replacement Cost $69,231,256 
Building Structure Concrete Frame 
Building Exterior Brick 
Roof Type Metal/Membrane 
Number of Floors 10 
Basement YES 
Overall Rating 

Good 

Building Number: 614 
Construction Type: 01 (Fireproof - Incombustible with steel protected by masonry) 
Primary Use Description: Classrooms/Laboratory 
Historic Building: No 

Critical Functions 
Essential Facility Category: School/Research/Hazardous Materials 
EOC: No 
Emergency Notification System: No 
OIT Network: Building Level Equipment 

• More than one network equipment location 
Telecom Node: No 
Water Treatment:  No 
Hazardous Materials: YES 
Generator: YES 

• Emergency with some standby 

Damage Estimates 
Hurricane Wind Damage 
Estimate 

3% probability of minor damage; 1% probability of complete 

destruction; 74 days loss of use (source: fictitious category 2 

hurricane, 108 MPH sustained wind speed, Hazus-MH 2.1) 

(Table 35) 

• Highly vulnerable: No 

Earthquake Structural Damage 
Probability 

88% probability of no damage; 4% probability of moderate 

damage; 0% probability of complete destruction (source: 

arbitrary event, magnitude 5 event, Hazus-MH 2.1) (Table 31) 

• Functionality estimate: 88% functional at day 1; 100% 

functional at day 90 (Table 32) 

• Highly vulnerable: No 
Flood Risk Not located in Hazus-MH 2.1 generated 100-year or 500-year 

floodplain; may be subject to flash or urban flooding (MAPS 15, 

20, 25) 

USGS Landslide Susceptibility Low Incident (less than 1.5% area involved in sliding) (MAP 28) 
Atmospheric Hazards: Subject to damage from all identified atmospheric hazards 

including tornado, winter storm, and drought 
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                        CENTRAL FACILITIES (ACB) 
 Building Data 

Year Built 1999 
Gross Square Feet 21,043 
Replacement Cost $4,725,636 
Building Structure Steel Moment Frame 
Building Exterior Brick 
Roof Type Metal/Membrane 
Number of Floors 2 
Basement YES 
Overall Rating Good 

Building Number: 653 
Construction Type: 01 (Fireproof - Incombustible with steel protected by masonry) 
Primary Use Description: Classrooms/Laboratory 
Historic Building: No 

Critical Functions 
Essential Facility Category: School/Research/Hazardous Materials 
EOC: No 
Emergency Notification System: No 
OIT Network: Building Level Equipment 
Telecom Node: No 
Water Treatment:  No 
Hazardous Materials: YES 
Generator: YES 

• Standby 

Damage Estimates 
Hurricane Wind Damage 
Estimate 

0% probability of minor damage; 10% probability of complete 

destruction; 176 days loss of use (source: fictitious category 2 

hurricane, 108 MPH sustained wind speed, Hazus-MH 2.1) 

(Table 35) 

• Highly vulnerable: YES 

Earthquake Structural Damage 
Probability 

17% probability of no damage; 40% probability of moderate 

damage; 8% probability of complete destruction (source: 

arbitrary event, magnitude 5 event, Hazus-MH 2.1) (Table 31) 

• 17% functional at day 1; 82% functional at day 90 

(Table 32) 

• Highly vulnerable: YES 

Flood Risk Not located in Hazus-MH 2.1 generated 100-year or 500-year 

floodplain; may be subject to flash or urban flooding (MAPS 15, 

20, 25) 

USGS Landslide Susceptibility Low Incident (less than 1.5% area involved in sliding) (MAP 28) 
Atmospheric Hazards: Subject to damage from all identified atmospheric hazards 

including tornado, winter storm, and drought 
Additional Photos 
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SLOBODY BUILDING 

 

Building Data 
Year Built 2008 
Gross Square Feet Unknown 
Replacement Cost Unknown 
Building Structure Unknown 
Building Exterior Brick 
Roof Type Metal/Membrane 
Number of Floors 1 
Basement Unknown 
Overall Rating Unknown 

Building Number: 660 
Construction Type: 01 (Fireproof - Incombustible with steel protected by masonry) 
Primary Use Description: Unknown 
Historic Building: No 

Critical Functions 
Essential Facility Category: School/EOC/Utility (OIT Telecom) 
EOC: No 
Emergency Notification System: No 
OIT Network: Telecom Nodes 
Telecom Node: Yes 
Water Treatment:  No 
Hazardous Materials: No 
Generator: No 
Damage Estimates 
Hurricane Wind Damage 
Estimate 

17% probability of minor damage; 0% probability of complete 
destruction; 0 days loss of use (source: fictitious category 2 
hurricane, 109 MPH sustained wind speed, Hazus-MH 2.1) 
(Table 35) 

• Highly vulnerable: NO 

 

Earthquake Structural Damage 
Probability 

17% probability of no damage; 40% probability of moderate 
damage; 8% probability of complete destruction (source: 
arbitrary event, magnitude 5 event, Hazus-MH 2.1) (Table 31) 

• Functionality estimate: 17% functional at day 1; 82% 
functional at day 90 (Table 32) 

• Highly vulnerable: NO 

 

Flood Risk Not located in Hazus-MH 2.1 generated 100-year or 500-year 
floodplain; may be subject to flash or urban flooding (MAPS 14, 
19, 24) 

USGS Landslide Susceptibility Low Incident (less than 1.5% area involved in sliding) (MAP 31) 
Atmospheric Hazards: Subject to damage from all identified atmospheric hazards 

including tornado, winter storm, and drought 
Additional Photos 
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CENTRAL HEATING PLANT 

 

Building Data 
Year Built 2008 
Gross Square Feet 132,912 
Replacement Cost Unknown 
Building Structure Unknown 
Building Exterior Brick 
Roof Type Metal/Membrane 
Number of Floors Unknown 
Basement Unknown 
Overall Rating 

Unknown 

Building Number: 664 
Construction Type: 01 (Fireproof - Incombustible with steel protected by masonry) 
Primary Use Description: Produces electricity and steam for campus 
Historic Building: No 

Critical Functions 
Essential Facility Category: School/ Utility Systems 
EOC: No 
Emergency Notification System: No 
OIT Network: Building Level Equipment 

• Electricity and connectivity needed during/after disaster 
Telecom Node: No 
Water Treatment:  YES 
Hazardous Materials: YES 
Generator: YES 

• Standby 

Damage Estimates 
Hurricane Wind Damage 
Estimate 

0% probability of minor damage; 10% probability of complete 

destruction; 175 days loss of use (source: fictitious category 2 

hurricane, 109 MPH sustained wind speed, Hazus-MH 2.1) 

(Table 35) 

• Highly vulnerable: YES 

Earthquake Structural Damage 
Probability 

82% probability of no damage; 4% probability of moderate 

damage; 0% probability of complete destruction (source: 

arbitrary event, magnitude 5 event, Hazus-MH 2.1) (Table 31) 

• 82% functional at day 1; 10% functional at day 90 

(Table 30) 

• Highly vulnerable: No 
Flood Risk Not located in Hazus-MH 2.1 generated 100-year or 500-year 

floodplain (MAPS 16, 21, 26); May be subject to flash or urban 

flooding 

USGS Landslide Susceptibility Low Incident (less than 1.5% area involved in sliding) (MAP 30) 
Atmospheric Hazards: Subject to damage from all identified atmospheric hazards 

including tornado, winter storm, and drought 
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Additional Photos 
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NORTH D 

 

Building Data 
Year Built 2006 
Gross Square Feet 95,149 
Replacement Cost Unknown 
Building Structure Unknown 
Building Exterior Brick 
Roof Type Metal/Membrane 
Number of Floors 7 
Basement Unknown	  
Overall Rating 

Unknown	  

Building Number: 673 
Construction Type: 01 (Fireproof - Incombustible with steel protected by masonry) 
Primary Use Description: Dormitory 
Historic Building: No 

Critical Functions 
Essential Facility Category: School/Residential 
EOC: No 
Emergency Notification System: No 

OIT Network: Network Core 
Telecom Node: No 
Water Treatment:  No 
Hazardous Materials: No 
Generator: YES 

• Emergency with some standby 

Damage Estimates 
Hurricane Wind Damage 
Estimate 

0% probability of minor damage; 9% probability of complete 

destruction; 162 days loss of use (source: fictitious category 2 

hurricane, 108 MPH sustained wind speed, Hazus-MH 2.1) 

(Table 35) 

• Highly vulnerable: YES 

Earthquake Structural Damage 
Probability 

82% probability of no damage; 4% probability of moderate 

damage; 0% probability of complete destruction (source: 

arbitrary event, magnitude 5 event, Hazus-MH 2.1) (Table 31) 

• 82% functional at day 1; 100% functional at day 90 

(Table 32) 

• Highly vulnerable: No 
Flood Risk Not located in Hazus-MH 2.1 generated 100-year or 500-year 

floodplain (MAPS 12, 17, 23); May be subject to flash or urban 

flooding 

USGS Landslide Susceptibility Low Incident (less than 1.5% area involved in sliding) (MAP 29) 
Atmospheric Hazards: Subject to damage from all identified atmospheric hazards 

including tornado, winter storm, and drought 
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INTEGRATED SCIENCES BUILDING 
 Building Data 

Year Built 2009 
Gross Square Feet 188,445 
Replacement Cost Unknown 
Building Structure Unknown 
Building Exterior Brick 
Roof Type Metal/Membrane 
Number of Floors 6 
Basement Unknown 
Overall Rating Unknown 

Building Number: 676 
Construction Type: 01 (Fireproof - Incombustible with steel protected by masonry) 
Primary Use Description: Unknown 
Historic Building: No 

Critical Functions 
Essential Facility Category: School/Research/Hazardous Materials 
EOC: No 
Emergency Notification System: No 
OIT Network: Building Level Equipment 

• Electricity and connectivity needed during/after disaster 
• More than one network equipment location 

Telecom Node: No 
Water Treatment:  No 
Hazardous Materials: Yes 
Generator: Yes 

• Emergency with some standby 

Damage Estimates 
Hurricane Wind Damage 
Estimate 

3% probability of minor damage; 1% probability of complete 
destruction; 66 days loss of use (source: fictitious category 2 
hurricane, 108 MPH sustained wind speed, Hazus-MH 2.1) 
(Table 35) 

• Highly vulnerable: NO 

Earthquake Structural Damage 
Probability 

46% probability of no damage; 26% probability of moderate 
damage; 2% probability of complete destruction (source: 
arbitrary event, magnitude 5 event, Hazus-MH 2.1) (Table 31) 

• Functionality estimate: 46% functional at day 1; 95% 
functional at day 90 (Table 32) 

• Highly vulnerable: NO 

Flood Risk Not located in Hazus-MH 2.1 generated 100-year or 500-year 
floodplain; may be subject to flash or urban flooding (MAPS 15, 
20, 25) 

USGS Landslide Susceptibility Low Incident (less than 1.5% area involved in sliding) (MAP 28) 
Atmospheric Hazards: Subject to damage from all identified atmospheric hazards 

including tornado, winter storm, and drought 
Additional Photos 
 
	  



UMASS PDM Essential Facility Fact Sheet 
	  

UMASS POLICE STATION 
 Building Data 

Year Built 2011 
Gross Square Feet 27,251 
Replacement Cost Unknown 
Building Structure Unknown 
Building Exterior Brick 
Roof Type Metal/Membrane 
Number of Floors 4 
Basement Unknown 
Overall Rating Unknown 

Building Number: 693 
Construction Type: 03 (Fireproof - Incombustible with steel protected by masonry) 
Primary Use Description: Police Station/Campus Safety/EOC 
Historic Building: No 

Critical Functions 
Essential Facility Category: EOC/Police 
EOC: Yes (Back-up EOC) 
Emergency Notification System: No 
OIT Network: Building Level Equipment 

• Electricity and connectivity needed during/after disaster 
• More than one network equipment location 

Telecom Node: Yes 
Water Treatment:  No 
Hazardous Materials: No 
Generator: Yes 

• Standby 

Damage Estimates 
Hurricane Wind Damage 
Estimate 

19% probability of minor damage; 0% probability of complete 
destruction; 0 days loss of use (source: fictitious category 2 
hurricane, 108 MPH sustained wind speed, Hazus-MH 2.1) 
(Table 35) 

• Highly vulnerable: NO 

Earthquake Structural Damage 
Probability 

83% probability of no damage; 4% probability of moderate 

damage; 0% probability of complete destruction (source: 

arbitrary event, magnitude 5 event, Hazus-MH 2.1) (Table 31) 

• Functionality estimate: 83% functional at day 1; 100% 

functional at day 90 (Table 32) 

• Highly vulnerable: NO 

 

Flood Risk Not located in Hazus-MH 2.1 generated 100-year or 500-year 
floodplain; may be subject to flash or urban flooding (MAPS 14, 
19, 24) 

USGS Landslide Susceptibility Low Incident (less than 1.5% area involved in sliding) (MAP 31) 
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Atmospheric Hazards: Subject to damage from all identified atmospheric hazards 
including tornado, winter storm, and drought 

Additional Photos 
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NEW SCIENCE BUILDING 
 Building Data 

Year Built 2012 
Gross Square Feet Unknown 
Replacement Cost Unknown 
Building Structure Unknown 
Building Exterior Brick 
Roof Type Metal/Membrane 
Number of Floors Unknown 
Basement Unknown 
Overall Rating Unknown 

Building Number: 694 
Construction Type: 01 (Fireproof - Incombustible with steel protected by masonry) 
Primary Use Description: Research 
Historic Building: No 

Critical Functions 
Essential Facility Category: School/Research/Hazardous Materials 
EOC: No 
Emergency Notification System: No 
OIT Network: Building Level Equipment 
Telecom Node: No 
Water Treatment:  No 
Hazardous Materials: Yes 
Generator: Yes 

• Emergency with some standby 

Damage Estimates 
Hurricane Wind Damage 
Estimate 

3% probability of minor damage; 1% probability of complete 
destruction; 72 days loss of use (source: fictitious category 2 
hurricane, 108 MPH sustained wind speed, Hazus-MH 2.1) 
(Table 35) 

• Highly vulnerable: NO 

Earthquake Structural Damage 
Probability 

63% probability of no damage; 13% probability of moderate 

damage; 0% probability of complete destruction (source: 

arbitrary event, magnitude 5 event, Hazus-MH 2.1) (Table 31) 

• Functionality estimate: 63% functional at day 1; 99% 

functional at day 90 (Table 32) 

• Highly vulnerable: NO 

Flood Risk Not located in Hazus-MH 2.1 generated 100-year or 500-year 
floodplain; may be subject to flash or urban flooding (MAPS 15, 
20, 25) 

USGS Landslide Susceptibility Low Incident (less than 1.5% area involved in sliding) (MAP 28) 
Atmospheric Hazards: Subject to damage from all identified atmospheric hazards 

including tornado, winter storm, and drought 
Additional Photos 
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