Section 7
Risk Assessment

Contents of this Section

#'$ %
&

#0)*r % - /

#0 1 2 3 4 % 5
#6 7 %

7.1 Interim Final Rule Requirements for Risk Assessments
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7.3 Overview and Analysis of the University of Maryland’s
Vulnerability to Hazards
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Table 7-1

University of Maryland Hazard Ranking Table (repeat  ed from Section 6)

Disaster
Floods 3 3 3 3 3 15
Wind (hurricanes and tornadoes) 3 3 3 2 3 14
Lightning 3 2 2 2 1 10
Earthquakes 1 2 3 2 1 9
Winter Storms 2 1 2 2 2 9
Wildfires 1 1 2 2 1 7
Hail 1 1 1 1 1 5
Extreme Temperatures 2 1 1 2 2 8
Drought 1 1 1 2 2 7
Sinkholes/Subsidence 1 1 1 1 1 5
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Disaster-Resistant University Hazard Mitigation Plan
Section 7 Risk Assessment

7.3.1 University of Maryland Assets
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Figure 7-1
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University of Maryland, College Park Campus

Building Dates by Gross Square Footage (2003 statis

YEAR OF CONSTRUCTION (Main Campus)

tic)

*

Year of Construction

Prior to 1900
1900 - 1629
1930 - 1939
1940 - 1949
1950 - 1959
1960 - 1969
1970 - 1979
1980 - 1989
1990 - 1999
2000 - 2002
Total Acquired

TOTAL

Total GSF

25,348
309,941
527.807
692,914
2,809,493
2,179,263
1,493,628
1,043,862
1,507,004
1,808,347

364,877

12,760,562

Percent of GSF

0.20%
2.43%
4.14%
5.43%
22.02%
17.08%
11.71%
8.18%
11.81%
14.16%
2.86%

100.00%

Total Acquired
2000 - 2002
1980 - 1999

- 1988

-1979

- 1969

- 1959

- 1949

- 1939

- 1929

Priar to 1200

1507004

1042052

1493628

1806347.05

2179253

2800403

Source: University of Maryland Facilities Management.
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Figure 7-2
University of Maryland College Park, Building Condi
(2003 statistic)

Table 7-2
Summary of University of Maryland (College Park) Bu

tion by Gross Square Footage

Source: University of Maryland Facilities Management.

by General and Specific Use, with Count and Gross S

General Use
Academic
Academic
Academic
Academic
Academic
Academic
Academic
Administrative
Auxiliary
Auxiliary
Auxiliary
Auxiliary
Auxiliary
Auxiliary
Auxiliary
Library

Non Academic

Specific Use
Academic
Communications
Inactive

Mix

MSquare
Research
Support
Administrative
Administrative
Athletics
Garage
MSquare
Residential
Student Life

Support
Library
Admin/Public Safety

Number

64

NS ) [
PNy PRo8roBoonolvkere

quare Footage

Gross SF
4,193,032
240,449
1,686
236,229
180,640
985,817
18,297
202,658
135,774
763,068
1,775,741
53,965
1,085,404
869,812
19,425
636,427

84,029




General Use Specific Use Number Gross SF
Non Academic Academic 2 10,655
Non Academic Energy Plant 1 39,655
Non Academic Fire Department 1 22,873
Non Academic Housing 2 8,616
Non Academic Public Safety 2 13,617
Non Academic SCUB 4 89,584
Non Academic Student Life 3 117,979
Non Academic Substation 1 5,422
Non Academic Support 33 259,743
Non Academic Warehouse 1 34,299
Totals 262 12,084,896

Source: University of Maryland Facilities Management. Note that there are some variations in the figures for
gross square footage and number of structures because of the differences in the reporting dates. This
information is provided only for general information.

Utilities and Infrastructure
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Selecting a Subset of UM Facilities for Detailed As  sessments
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Table 7-3
University of Maryland (College Park) Critical Faci lities, Ranked by Criticality
Building Name General Function Key Function Score
Chemical & Nuclear Engineering Building Academic Academic 10
Computer & Space Sciences Building (backup) Academic Communications 10
A.V. Williams Building (research, computer) Academic Mix 10
Energy Research Facility Academic Research 10
Avrum Gudelsky Veterinary Center Academic Research 10
Service Building (police/FM/ops) Non Academic Admin/Public Safety 10
Energy Plant Non Academic Energy Plant 10
Mowatt Lane Substation Non Academic Substation 10
Pocomoke Building (security operations) Non Academic Support 10
Environmental Service Facility Non Academic Support 10
Patuxent Building (telephone hub) Auxiliary Communications 8
Motor Transportation Facility (fuel) Auxiliary Support 8
Shuttle Bus Facility Auxiliary Support 8
College Park Fire Station Non Academic Fire Department 8
Marie Mount Hall Academic Academic 7
Biology-Psychology Building Academic Research 7
Biomolecular Sciences Building Academic Research 7
Microbiology Building Academic Research 7
Satellite Central Utilities Building (SCUB 1) Non Academic SCUB (utilities) 7
Satellite Central Utilities Building (SCUB 2) Non Academic SCUB (utilities) 7
Satellite Central Utilities Building (SCUB 3) Non Academic SCUB (utilities) 7
Satellite Central Utilities Building (SCUB 4) Non Academic SCUB (utilities) 7
Health Center Non Academic Student Life 6
Chemistry Building Academic Academic 5
Engineering Laboratory Building Academic Academic 5




Building Name General Function Key Function Score
H.J. Patterson Hall Academic Academic 5
Institute for Physical Science & Tech Academic Academic 5
John S. Toll Physics Building Academic Academic 5
Laboratory For Physical Sciences Academic Academic 5
Glen L. Martin Hall Academic Academic 5
Jeong H. Kim Engineering Building Academic Research 5
Plant Sciences Building Academic Research 3
Facilities Known Presently at Risk
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Year
2007
2006
2006
2006
2005
2005
2004
2004
2003
2002
2002
2002
2001
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7.4.1 Insurance Records for Losses from Natural Hazards

Natural Hazard-related Insurance Claims for UM Coll
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Amount
$31,421
$5,000
$2,271
$2,500
$311,676
$2,250
$24,200
$19,617
$107,640
$2,516,402
$15,645
$25,000
$4,720
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Table 7-4

Damage Type
Water damage to structure/contents
Power surge damaged equipment
Water damage to structure/contents
Power surge damaged equipment
Water damage to structure/contents
Water damage to structure/contents
Roof damage
Exterior damage, non-structural
Water damage to structure/contents
Extensive building damage
Structural damage, fence
Equipment damage
Water damage to structure/contents

- (

ege Park Campus 2001 — 2007

Hazard Source
Wind and flooding
Lightning
Flooding
Lightning
Flooding
Flooding
High winds
High winds
Flooding/snow
Tornado
Tornado
Tornado
Flooding

Source: Maryland State Treasurer’s Office




7.4.2 Flood Hazard
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North Campus Flood Hazard
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Figure 7-3. Composite of UM College Park Campus. S haded portion at the right side of the graphic
he Paint Branch. Note that there is a full-page

is the FEMA Special Flood Hazard Area, related to t
version of this graphic in Appendix G.
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Northeast part of the UM College Park campus, shad
(SFHA, designated 100-year floodplain). Note that
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Figure 7-4

ing depicting the Special Flood Hazard Area
there is a full-page, higher-resolution version of
this graphic in Appendix E.

Source: UM Facilities Management
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Figure 7 -5

View east down Stadium Drive, near
UM’s athletic practice fields. Sheet
flows down Stadium Drive toward

Paint Branch contribute to flood risk at
and near the A.V. Williams Building

and various other facilities east of this

location.

Figure 7-6
The door to the mechanical room at
A.V. Williams. The mechanical room
is vulnerable to flooding (note the
sandbags), and equipment housed in
this area of the building is essential to
the continuous operation of UM's
computer systems.

12



Figure 7-7
View of the Paint Branch from behind the A.V. Williams building.
Overbank flooding from this source is a relatively low probability
event, but the potential impacts of a significant flood would be
severe if the Williams building were flooded.

South Mall Flood Hazard
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Figure 7-8

Central part of the UM College Park campus, depicti  ng the “South Mall” area. Note the steep topography
to the south of the four buildings at the bottom of the figure. Note that there is a full-page, higher -

resolution version of this graphic in Appendix E.

Source: UM Facilities Management

Figure 7 -9
Lecture halls, classrooms and
administrative offices in buildings
in the South Mall area flood
several times a year from overland
flows due to aging and inadequate
storm sewer systems.
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7.4.3 Flood Risk
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Table 7-5
Flood Risk for University of Maryland Assets
Asset Categor Risk Basis of Calculation

Campus wide (general) $57,497 Insurance records, annualized
Campus wide (general) $821,632 Insurance records, 100-year cumulative (discounted)
Williams/north campus (annual) $152,812 FEMA LD software, annualized
Williams/north campus $2,180,509 FEMA LD software, 100-year cumulative (discounted)
South Mall (various sites) $20,000 FEMA LD software, annualized
South Mall (various sites) $285,384 FEMA LD software, 100-year cumulative (discounted)
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Table 7-6

Hurricane Wind Probabilities in Central Maryland

Wind Speed

Return Frequency
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66
94

100
2000

M2

Table 7-7
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Hurricane Storm Classes vs. Site-Specific Wind Spee

d

Storm Class

O WNEFO

Wind Speed
60
74
96
111
131
155
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7.4.5 Hurricane Wind Risk

Campus-wide Hurricane Wind Risk
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Figure 7-10
Expected Annual Number of Hurricane-related Wind St orms at UM, College Park Campus

Source: Updated Wind Hazard Data and Wind Damage Functions for use in
FEMA Benefit-Cost Analyses using the Hurricane Wind Full-Data Module, April 2006, Version 1.1.0.
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Table 7-8
Basic Data Parameters used in Hurricane Wind Risk C  alculation for UM

Data Parameter

Gross area of buildings in square feet 13,041,803 (note 1)
Estimated value structures $1,353,989,987
Estimated value contents $978,135,225
Annual budget of College Park operations (2007 estimate) $1,300,000,000

Note 1. The gross area figure is from UM Facilities Management, Spring 2007. There are slight variations in
this figure in the tables in this section because of the sources from which the information is derived. The
figures in the risk assessment sections are estimates, so these variations are not significant in the overall
result.
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Data Parameter Value

Table 7-9

Estimated Hurricane Wind Risk to all UM College Par  k Facilities

Estimated cumulative hurricane wind risk to structures $5,636,860
Estimated annual hurricane wind risk to structures $395,035
Estimated cumulative hurricane wind risk to contents $3,193,678
Estimated annual hurricane wind risk to contents $223,815
Estimated cumulative loss of public services $912,292
Estimated annual loss of public services $63,934
Estimated total cumulative hurricane wind risk (100 -year horizon) $9,742,831
Estimated hurricane wind risk, annualized $682,785
7.4.6 Tornado Hazard
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Figure 7-11
Damage on the UM campus from the September, 2001 to  rnado

(photo: astro.umd.edu)
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Figure 7 -12
Tornado Occurrences, Fujita Classes and Damages in Prince
George’s County, Maryland, 1950 — 2006
(Source: NOAA National Climatic Data Center)
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7.4.7 Tornado Risk
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Campus-wide Tornado Wind Risk
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Table 7-10
Estimated Tornado Wind Risk to all UM College Park Facilities

Data Parameter Value

Estimated annual tornado wind risk (injuries) $70,359
Estimated cumulative tornado wind risk (injuries) $1,004,017
Estimated annual tornado wind risk (fatalities) $374,268
Estimated cumulative tornado wind risk (fatalities) $5,340,809
Estimated annual tornado risk (injuries and fatalit ies) $444,627
Estimated cumulative tornado risk (injuries and fat alities) $6,344,826
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Table 7-11

Summary of Tornado Wind Risk for 32 Most Critical U M Facilities

Tornado Risk

Building Name Annual 100-year horizon

Chemical & Nuclear Engineering Building $2,292 $32,702
Computer & Space Sciences Building (backup) $6,632 $94,632
A.V. Williams Building (research, computer) $6,803 $97,084
Energy Research Facility $1,683 $24,016
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Tornado Risk

Building Name Annual 100-year horizon

Avrum Gudelsky Veterinary Center $1,074 $15,329
Service Building (police/FM/ops) $215 $3,066
Energy Plant $143 $2,044
Mowatt Lane Substation $0 $0
Pocomoke Building (security operations) $358 $5,110
Environmental Service Facility $215 $3,066
Patuxent Building (telephone hub) $859 $12,263
Motor Transportation Facility (fuel) $143 $2,044
Shuttle Bus Facility $143 $2,044
College Park Fire Station $107 $1,533
Marie Mount Hall $3,151 $44,965
Biology-Psychology Building $6,889 $98,311
Biomolecular Sciences Building $1,081 $15,431
Microbiology Building $2,428 $34,644
Satellite Central Utilities Building (SCUB 1) $36 $511
Satellite Central Utilities Building (SCUB 2) $36 $511
Satellite Central Utilities Building (SCUB 3) $36 $511
Satellite Central Utilities Building (SCUB 4) $36 $511
Health Center $1,540 $21,972
Chemistry Building $10,742 $153,291
Engineering Laboratory Building $2,292 $32,702
H.J. Patterson Hall $3,223 $45,987
Institute for Physical Science & Tech $788 $11,241
John S. Toll Physics Building $6,374 $90,953
Laboratory For Physical Sciences $1,432 $20,439
Glenn L. Glen L. Martin Hall $4,368 $62,338
Jeong H. Kim Engineering Building $4,454 $63,565
Plant Sciences Building $5,013 $71,536
Risk Totals $74,587 $1,064,350
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Table 7-12

Summary of Tornado and Hurricane Wind Risk for 32 M ost Critical UM Facilities

Building Name Tornado Risk Hurricane Wind Risk

Chemical & Nuclear Engineering Building $32,702 $276,763
Computer & Space Sciences Building (backup) $94,632 $786,472
A.V. Williams Building (research, computer) $97,084 $772,669
Energy Research Facility $24,016 $200,045
Avrum Gudelsky Veterinary Center $15,329 $276,158
Service Building (police/FM/ops) $3,066 $274,846
Energy Plant $2,044 $129,706
Mowatt Lane Substation $0 $17,735
Pocomoke Building (security operations) $5,110 $88,921
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Building Name

Tornado Risk

Hurricane Wind Risk

Environmental Service Facility $3,066 $27,357
Patuxent Building (telephone hub) $12,263 $78,500
Motor Transportation Facility (fuel) $2,044 $27,678
Shuttle Bus Facility $2,044 $21,519
College Park Fire Station $1,533 $74,814
Marie Mount Hall $44,965 $374,610
Biology-Psychology Building $98,311 $818,497
Biomolecular Sciences Building $15,431 $122,706
Microbiology Building $34,644 $288,770
Satellite Central Utilities Building (SCUB 1) $511 $21,682
Satellite Central Utilities Building (SCUB 2) $511 $39,250
Satellite Central Utilities Building (SCUB 3) $511 $43,306
Satellite Central Utilities Building (SCUB 4) $511 $43,335
Health Center $21,972 $187,102
Chemistry Building $153,291 $1,370610
Engineering Laboratory Building $32,702 $275,317
H.J. Patterson Hall $45,987 $389,139
Institute for Physical Science & Technology $11,241 $93,330
John S. Toll Physics Building $90,953 $759,305
Laboratory For Physical Sciences $20,439 $217,511
Glen L. Martin Hall $62,338 $519,869
Jeong H. Kim Engineering Building $63,565 $529,537
Plant Sciences Building $71,536 $595,769
Risk Totals (100-year horizon, discounted at 7%) $1,064,350 $9,742,831
7.5 Summary of Flood and Wind Risk Assessments
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Table 7-13
Risk Summary for UM Campus
Hazard Annual Risk 100-year Risk
Flood (campus-wide) $57,497 $821,632
Tornado (campus-wide) $444,627 $6,344,826
Hurricane Wind (campus-wide) $682,785 $9,742,831
Flood; (A.V. Williams) $152,812 $2,180,509
Flood; (South Mall) $20,000 $285,384
Tornado; Pocomoke/SOC $358 $5,110
Hurricane Wind; Pocomoke/SOC $3,446 $49,175
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