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Executive Summary
One year after the Tornado of 2013, Hood County is now among the recovery and mitigation stages
of the four-stage disaster cycle. In the Fall of 2014, fourteen Master’s of Urban Planning students at
Texas A&M University created this assessment report as part of the graduate course “Disaster Recovery
and Hazard Mitigation” instructed by Yu Xiao, Ph.D., AICP. The purpose of this assessment is to
understand the potential threats for Hood County that will support the County to improve post-disaster
mitigation and planning.
The assessment contains three parts, analyzed for each Hood County and Granbury.
•

•

•

Hazard Risk Assessment
a. Based on the available data, we conducted an analysis of historic and predicted disaster
risk in the area including natural disasters such as tornados, drought, flooding, storms,
hail, winter weather, and man-made hazard such as potential oil leak or nuclear
explosion, etc.
Social Vulnerability Assessment
a. We focus on: 1) population growth; 2) race and gender; 3) employment, per capita
income, and poverty levels; 4) educational attainment; 5) household status; and 6)
physical housing characteristics.
Business and Economic Vulnerability Assessment
a. Utilizing resources available to the Texas A&M Library System indicated that the
majority of businesses within Hood County were located within the city of Granbury. The
business and economic vulnerability of Hood County and Granbury were addressed in
terms of both tornadoes and potential flooding.

Geographic Information System mapping is the main analysis method based on the data from the U.S.
Census, local governmental, and commercial records.
Hazard Risk Assessment
The probability for future disasters in Hood County and Granbury is fairly low. Sever storms were the
most frequently occurring disaster historically, followed by winter weather, flooding, and drought. But,
drought has had the largest total property loss in the County from 1960 to 2008 at nearly $8 million in
losses. Hail has had the highest average dollar loss per event at nearly $1.2 million in losses on average.
Looking forward, we mapped the 100-year and 500-year floodplains in the County. A 100-year
floodplain indicates areas that have a 1% chance each year of flooding. The majority of the floodplain
follows the Brazos River, as would be expected, and its small tributaries and creeks. This floodplain does
flow through the historic area of downtown Granbury and along the Lake. We also mapped potential
sources of technological disaster or spills including known Superfund sites (areas the EPA has identified
in need of hazardous waste clean-up) and areas that host tanks or can have spills of toxic substances.
There are two Superfund sites, one in downtown Granbury along the River and one to the north-east of
town.
Social Vulnerability Assessment
Hazard risk analysis is only one component of understanding a community’s vulnerability to disaster.
The next is what researchers call “social vulnerability.” Social vulnerability describes how some portions
of the population may have more difficulty preparing for, coping with, and recovering from a disaster. For
example, research shows that those with less income, less education, and language barriers often lack the
resources to prepare and recover from a disaster and have greater difficulty accessing community
resources and the elderly are at increased risk due to physical and mental health decline. Research has
shown that women, racial minorities, non-English speakers, the elderly and children, and those living in
poverty face more damages from disasters and have longer recovery times.
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The 2013 tornado raised the concern of non-English speaking populations in Hood County who
required translators to access community services. Thus, we analyzed the demographics of Hood County
and Granbury to understand what other populations would be of most concern during a future event.
Age is the most striking vulnerability concern for the County and Granbury. Twenty-six percent of
the population of Granbury and 21 percent of Hood County are over 65 years of age compared to only 11
percent of the Texas population as a whole. Mitigation and recovery plans should take into account the
addition needs of elderly persons in terms of physical or mental health. In terms of poverty, overall
Granbury and Hood County have lower poverty rates and unemployment rates than the rest of Texas and
the U.S. This make poverty less of an overall concern for disaster in the County, but as the 2013 tornado
showed, poverty and thus social vulnerability can be concentrated in pockets that are affected by disaster.
We provide maps that show where these populations are more concentrated in the County.
Housing is also a concern for the County and Granbury. Large percentages of the population live in
rental properties, which are the slowest to be rebuilt and repaired following disasters. Based on GIS
mapping, renters are more concentrated near downtown Granbury and the floodplain. This result implies a
potential need for longer temporary housing following a disaster.
Business and Economic Vulnerability Assessment
Businesses most at risk for disaster are those who lie within the projected flood plains and have
comparatively few resources. Small businesses with few employees fit this profile, provided their location
is at risk. Maps contained in the report show the location of different types of businesses as they relate to
the floodplain. According to these flood maps, less than four percent of businesses in Granbury are within
the 500-year floodplain, which account for about five percent of employees. These at-risk businesses are
most commonly in the service sector or retail trade and their sales value is near $91 million. These jobs
are often the first lost in a disaster and the slowest to recovery. Further, a majority of all businesses in the
area have fewer than 10 employees, and small businesses often have greater difficulty recovering from
disaster. Ensuring the resiliency of service industry and small businesses become important to ensuring
their continuation in the aftermath of a flooding incident.
RECOMMENDATIONS
•
•
•
•
•
•
•

Establish a variety of educational resources about government assistance in the low-income areas of
the county.
Establish mentorship/vocational programs in the areas with higher unemployment rates.
Offer employment opportunities to the unemployed population in the work force during the recovery
period.
Keep future development away from floodplain.
Support small businesses and service sector industries to prepare for disaster.
Educate the public about the methods to mitigate negative influence of disasters and strategies to
recover from the disasters.
Prepare for elderly and renter’s needs in disaster recovery.

Questions or comments?
Contact:
Michelle A. Meyer, Ph.D.
Research Project Principal Investigator
mmeyer@lsu.edu
218-791-8621
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Physical Hazard Assessment
Part 1: General Information
This section serves to establish a baseline of information for the report. It includes basic
information about the location, geography, climate, and transportation network of Granbury and
Hood County. In addition, there is a discussion about the methodology used for this physical
hazard assessment.
Location and Geography

Figure 1. Study Area

Granbury is the county seat for Hood County, Texas (See Figure 1). Granbury is 35 miles
southwest of Fort Worth, Texas and 87 miles northwest of Waco, Texas. It sits on either side of
the Brazos River, with Lake Granbury a part of that river. Figure 2 shows the topography of
Hood County and Granbury, with the major streams, lakes, and rivers in blue.
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Figure 2. Topographic map for Granbury

Climate

Figure 3: Average Rainfall and
Snowfall in Granbury. Source:
http://www.homefacts.com/weather/
Texas/Hood-County/Granbury.html

The rainfall generally is at a low level, but has 3 peaks in March, May, and September, which
could be the main periods that floods and storms would happen. One note: Homefacts.com does
not specify the years that this data was averaged from.
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Transportation Systems

Figure 4: Airports. Source: http://www.homefacts.com/interactivemap/Texas/HoodCounty/Granbury.html

Highway 377 travels east and west through Granbury, and the city has connections to US 51
and US 144 within the city. Also, Granbury Regional Airport (GDJ) operates flights to Fort
Worth Airport and other specific flights.
Methodology and Limitations
For this physical vulnerability assessment, we have taken three major steps. First, we
collected maps and data of historic hazards. For these, we had two data sources: The Spatial
Hazard Events and Losses Database for the United States (SHELDUS), and Homefacts.com.
Second, we have made comparisons between the different hazard types to determine which were
most relevant to Granbury and Hood County. Last, we collected and mapped floodplain data for
the city and the county. This data is from the Federal Emergency Management Agency.
A few limitations of our data exist. The first we noticed was that the two sources did not
always match, especially in the historical records. The SHELDUS data (portrayed later in chart
form) only covers the years 1960 to 2008, but the earlier years have much fewer recorded
incidents compared to the later years. This could be for two reasons: one, incidents are noticed
more now because of technological improvements, or two, human expansion has caused more
people to be affected by disaster incidents. Another limitation of our analysis is the lack of
mappable data. The data from Homefacts.com is not available for download, so we were not able
to layer it with other maps for a more robust analysis. So keep these limitations in mind as you
read the report.
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Part 2: Frequency Analysis

Figure 5: Number of Recorded Hazards in Hood County: 1960-2008. Source: Hazards &
Vulnerability Research Institute (2008). The Spatial Hazard Events and Losses Database for the United
States, Version 6.2

As can be seen in Figure 5, Hood County has experienced more severe storms than any other
hazard. Winter weather comes in second, with drought and flooding close behind. The other
hazards listed are less common, but can sometimes be more severe, as we will see in the next few
charts.

Figure 6: Sum of Property Damage in Hood County by Hazard: 1960-2008. Source: Hazards &
Vulnerability Research Institute (2008). The Spatial Hazard Events and Losses Database for the United
States, Version 6.2
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Figure 7: Average Property Damage in Hood County by Hazard: 1960-2008. Source: Hazards &
Vulnerability Research Institute (2008). The Spatial Hazard Events and Losses Database for the United
States, Version 6.2

Figures 6 and 7 show property damage in Hood County for each disaster, but Figure 6 shows
the total (sum) damage done, while Figure 7 shows the average damage done per event.
Droughts have caused the most total damage, but hail has caused by far the most damage per
event. Table 1 has the numbers from all three charts listed. Note: drought, for this dataset, is
listed as 1 event per month. So if a drought lasted for 5 months, it would count as 5 individual
events. Flooding, while having much lower total and average damage than hail and drought, still
is the third most damaging disaster in average property damage and fourth in total damage.

Table 1: Loss Summary in Hood County. Source: Hazards & Vulnerability Research Institute (2008).
The Spatial Hazard Events and Losses Database for the United States, Version 6.2
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Part 3: Historic Hazards

Tornados

Figure 8: Tornado Paths in Hood County: 1951-2013. Source:
http://www.homefacts.com/tornadoes/Texas/Hood-County.html

Figure 9: Tornado Paths in Granbury: 1951-2013. Source:
http://www.homefacts.com/tornadoes/Texas/Hood-County/Granbury.html
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Figure 10: Tornado Records in Hood County: 1951-2013 Source:
http://www.homefacts.com/tornadoes/Texas/Hood-County.html

There have been several tornadoes in Hood County over the past 60 years. In Figure 8 you
can see tornado paths in Hood County and the surrounding areas, with color denoting intensity of
the tornado. Figure 9 shows the same for the area around Granbury. Figure 10 shows the number
of recorded tornados by year from 1951 to 2013. There were some peaks throughout the years,
and a series of years around the year 2000 with only one or two recorded tornados.
Hail

Figure 11: Hail Storms in Granbury: 1951-2013.
http://www.homefacts.com/interactivemap/Texas/Hood-County/Granbury.html

Figure 11 shows hail storms in Granbury from 1951 to 2013. The numbers with circles mean
that many storms happened around that area. Granbury has been hit by many hail storms over the
years, and as Figure 7 showed, they have been on average the most damaging storms.
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Part 4: Risk Assessment
The later sections of this report will analyze social and economic vulnerability in Hood
County and Granbury, but for now we will look at physical risk and vulnerability to disasters.
Many of the area’s disasters do not have specific areas of higher risk due to the nature of the
disasters (tornados, storms, hail, winter weather, etc.). But flooding and man-made hazards do
have significant areas of risk, so we will look at those in this document.
Floodplain Maps

Figure
12: Floodplain in Hood County. Source: FEMA Flood Map Service Center

Figure 12 shows the floodplain in Hood County, while Figure 13 shows it in the city of
Granbury. There is not a huge amount of floodplain in the county, but the Brazos River does
have significant impact. In the city there are small, almost street-like areas of floodplain that
should be monitored. There is not much 500-year floodplain (dark blue), just a few sections
along the river.
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Figure 13: Floodplain in Granbury. Source: FEMA Flood Map Service Center

Hazardous Materials Maps

	
  
Figure 14: Superfunds. Source: http://www.homefacts.com/interactivemap/Texas/HoodCounty/Granbury.html

Superfunds are sites identified by the Environmental Protection Agency as contaminated by
hazardous waste and targets for cleanup. As seen in Figure 14, there is one superfund in
Granbury and another not far away from the east part of the city.
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Figure 15: Tanks and Spills. Source:http://www.homefacts.com/interactivemap/Texas/HoodCounty/Granbury.html

Figure 15 shows the containment of hazardous materials, storage tanks, containment areas,
and other structures. They are designed to hold chemicals and prevent unwanted releases into the
environment. The numbers encircled on the map represent that many sites in that general area.
These sites include many common places, such as grocery stores and gas stations. They are
mostly gathered in the south part of Granbury, which is where most of the development is.

Summary
Granbury and Hood County have certainly experienced their fair share of disasters, but, as
seen in Figure 16, the probability for future disasters is fairly low. Both data sets analyzed in this
report have shown that hail storms are the biggest concern, and drought seems to be a close
second. Flooding still has a decently high risk, especially near the Brazos River and Lake
Granbury. Severe storms tend to occur often, but do not usually cause that much damage.
Tornados are rare and hard to predict, and although preparedness and mitigation should certainly
be done, the recent disastrous tornado is not likely to happen again.

Figure 16: Probability of Natural Disasters by Homefacts.com:1951-2013 Source:
http://www.homefacts.com/city/Texas/Hood-County/Granbury.html
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Social Vulnerability Assessment
For every city, there are particular populations that are considered vulnerable. However, it
can be difficult to narrow down the many demographics of social vulnerability. For this reason,
we have narrowed down the vulnerability factors for residents of Granbury, Texas to six:
population growth; race and gender; employment, per capita income, and poverty levels;
educational attainment; household status; and physical housing characteristics. In order for these
numbers to be put into perspective, we have compared them with findings from Hood County, as
well as the State of Texas. This will help the planning committee of Granbury to understand
where the social vulnerability of the city stands in relation to their County and to the State
overall. For each vulnerability factor, there is a table that compares the numbers for visual
simplicity, and an analysis of each factor is provided for each section. After all of the
vulnerability factors have been analyzed and explained, the final section contains a Social
Vulnerability Map of Granbury. This map has been created using ARCGIS and overlays each
vulnerability factor in layers so that the Granbury planning committee is able to see the most
vulnerable areas of their community and therefore better able to build their mitigation plans to
protect the greatest number of people. The final section of this document contains conclusions
and recommendations for Granbury based on our findings throughout the duration of this project.

Part 1: Vulnerability Factors
Population Growth
This section serves to establish a baseline of information for the report. It includes basic
information about the location, geography, climate, and transportation network of Granbury and
Hood County. In addition, there is a discussion about the methodology used for this physical
hazard assessment.
Population Growth
As is evidenced across the entire nation, the population has been growing in the past decade.
As a planning committee, it is important to understand the rate at which your city and your
county are growing. Understanding, to some extent, the population growth rate of your
community will allow you to better enhance your mitigation plans, thus helping you recover
quicker from a disaster. If the planning committee only takes into account the current population,
and does not allow or make plans for a larger population in the future, the plan will not be
efficient. A plan needs to be flexible to accommodate population fluctuations, and it needs to be
updated frequently in order to make these accommodations. If the population far exceeds that
which the planning committee is prepared for, the plan will not be sufficient. However, if the
plan is constructed to accommodate a number that far exceeds that of the community, the plan
will require an abundance of wasted time and resources.
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Poverty, Employment and Income
The poverty rates in all three categories are significantly lower than the United States rate of
14.5%. Granbury alone has a poverty rate of 9.3% which, as can be seen in Appendix B, consists
primarily of minority residents. The population living in poverty, which has already been
mentioned above, is more vulnerable to a disaster and will have a more difficult time recovering
from a disaster than those not living in poverty.
In the “Employment” table below, it is demonstrated that the Unemployment rates in
Granbury are about 1% lower than the State of Texas unemployment rates (around 7.7%). The
unemployed population is at more risk during a disaster and post-disaster time period than those
who have been able to retain a job. Although this table does not provide information as to the
average time that jobs have been held, it is still helpful to see the unemployed population in
Granbury and Hood County. Those who are unemployed may be receiving benefits from the
government, or they may not be receiving any funding at all. This makes the unemployed
population particularly vulnerable because they have no means with which to prepare for or to
recover from a disaster. It is important to keep these people in mind when constructing a
mitigation plan because shelters, food, and possibly clothing will need to be included in the plan
that are available to all citizens of the community in the immediate aftermath of a disaster
striking. This population is also important to keep in mind because they will need more
assistance than those who have obtained and maintained some job security.
On another note, just because someone has a job, does not mean that they are necessarily
prepared to or able to recover from a disaster. In reference to the “Income” table, those living on
less than $10,000 a year are going to be the more vulnerable population when a disaster strikes
because they are likely to not be able to afford construction costs if their home is demolished or
damaged by the disaster. Similarly, those living on the next level of income (from $10,000 $24,999) may have some difficulty recovering as well. Although they may be able to meet some
requirements that the recovery process would demand, they may have difficulty meeting those
demands, as well as their own familial needs – including injuries, illness, food, clothing,
meantime shelter, and the like. The lower income households and individuals will prove to be
more vulnerable because they will not have the same financial support that those earning higher
wages will have.
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Poverty
Subject
Below poverty level

Granbury City
748 (9.3%)

Hood County
5,525 (10.8%)

Texas State
4,386,348 (17.4%)

Employment Rates
Subject
Employed
Unemployed
Civilian Labor Force >16 y.o.

Granbury City
3,242 (93.2%)
236 (6.8%)
3,478

Hood County
22,363 (92.9%)
1,716 (7.1%)
24,079

Texas State
11,440,956 (92.6%)
951,176 (7.7%)
12,357,518

Income
Subject
<$10,000
$10,000 to $24,999
$25,000 to $49,999
$50,000 to $99,999
$100,000 to $199,999
>$200,000
Total Households

Granbury City
Hood County
182 (5.2%)
919 (4.5%)
799 (23.0%)
2,856 (13.8%)
916 (26.4%)
5,604 (27.2%)
1,030 (29.7%)
6,475 (31.4%)
412 (11.9%)
3,990 (19.3%)
132 (3.8%)
787 (3.8%)
3,471
20,631

Texas State
653,830 (7.4%)
1,444,369 (16.4%)
2,173,827 (24.8%)
2,611,771 (29.7%)
1,500,344 (17.1%)
398,457 (4.5%)
8,782,598

Age
The planning committee needs to take into account the age of the population in the
community. The very young are more susceptible because of their age and inability to know how
to react in an emergency situation, as well as their physical inability to withstand trauma should
it occur. The elderly population, similarly, is at risk as well. They may not be able to move
quickly, understand what is going on, or be able to withstand the trauma of a disaster. They are
more susceptible to injury and illnesses. These populations need to be taken into account when a
mitigation plan is being assembled.
Children and Elderly Population
Subject
Under 5 Years
5- 17 Years
18-64 Years
65 and above
Total

Granbury City
560 (7%)
1,878 (23.4%)
3,548 (44%)
2,061(25.6%)
8,047

Hood County
2,844 (5.6%)
7,183 (14.1%)
29,572 (57.8%)
10,917(21.3%)
51,161

Texas State
1,941,085 (7.7%)
4,940,944 (19.6%)
15,679,934 (62.2%)
2,646,934 (10.5%)
25,208,897

Race
As can be seen in the table below, the white population far exceeds that of any other
population across all three categories, constituting 85.7% of the Granbury population. Even
when added together, the other races in Granbury make up about 1/6 of the entire white
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population. The Hispanic population is next in line to the white population, constituting only
9.6% of the entire Granbury population. The race distribution only goes down form there. In all
of the literature that we have analyzed through the duration of this project, it is the minority
populations that suffer the most after a disaster. This is so because their voices will not be a
strong or as easily heard as the majority population. It is common that the minority populations
have a tendency to have less education, less income, and therefore fewer resources available to
them in a post-disaster situation. It is crucial that the planning committee take into account these
populations and the possibility that there may be several factors affecting their ability to reach
out or to communicate with the committee, with the community as a whole, and even with the
various financial aid institutions that could help in their recovery.
Race	
  
Subject
White
Hispanic
African-American
American Indian and Alaska Native
Asian
Other
Total Population

Granbury City
6,895 (85.7%)
775 (9.6 %)
122 (1.5%)
97 (1.2%)
76 (1.0 %)
82 (1.0 %)
8,047

Hood County
44,291(86.6%)
5,299 (10.4%)
291 (0.5 %)
371 (0.7%)
248 (0.5%)
661 (1.3 %)
51,161

Texas State
11,415,017 (45.3%)
9,479,670 (37.6%)
2,903,204 (11.5%)
67,134 (0.3%)
966,343 (4.0%)
377,592 (1.5%)
25,208,897

Education
The education of the population is, to some extent, related to the income levels of the
residents. The school-age children, simply because of their age are going to be more vulnerable
than those who are older. Being enrolled in school, and attending each day will make the young
students less vulnerable to a disaster because schools are required to take safety measures in their
construction, as well as evacuation plans and drills in case a disaster does strike during school
hours. Those who have obtained a high school diploma, or equivalent, are more likely to obtain a
better paying job than those who did not graduate high school, and those who have gone on to
receive a higher education of some sort are going to have a better opportunity to obtain a job
than those who did not do so. So, the focus needs to be on those who do not have an education
equivalent to or above that of a high school education. These people are more vulnerable because
they are less likely to have adequate income that will support recovery after a disaster, and they
are less likely to understand the various options available to them for funding or other resources.
Although this population is miniscule in Granbury, as well as across the state, they are the ones
that will need particular attention when a mitigation and recovery plan is being constructed
because their voices may not be heard clearly, if at all.
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Education	
  
Subject

Granbury City

Hood County

Texas State

Population 3 y.o. and over enrolled in school

1,267 (15.8%)

9,825 (19.2%)

7,135,279 (28.3%)

Population >25 y.o.

5,748 (71.4%)

36,741 (71.8%)

Less than high school graduate

604 (7.5%)

5,070 (9.9%)

15,434,524
(61.2%)
2,913,412 (11.6%)

High school graduate

1,742 (21.7%)

10,508 (20.5%)

3,870,287 (15.4%)

Some college or Associate’s degree

2,259 (28.1%)

12,713 (24.9%)

4,530,948 (18%)

Bachelor’s Degree or higher

1,150 (14.3%)

8,450 (16.5%)

4,119,877 (16.3%)

Household Type
Looking at the “Household Status” table, we see in Granbury that the married couple
households are more likely to own their home than single parent families, especially female
homeowners with no husband present. This trend is also true for the State of Texas, but not for
Hood County. It is important to note the fact that single parent families have a tendency to rent,
rather than to own, because those who rent their residence are at more risk for prolonged or
inadequate recovery after a disaster than those who own their homes. This is due in part because
a landlord or property manager may negate certain repairs, use a “do it yourself” tactic resulting
in shoddy or unsafe repairs to save money, or may not be able to repair if multiple properties
have been damaged. The possibility of the property owner selling the property is greater than a
home owner selling because repairs are needed. This leaves the renters at a greater risk than
homeowners. Also, a single parent family is more vulnerable than a married couple or just a
single person or unmarried couple living together because there may be no combined income,
which could put that household at risk for mitigation and recovery difficulties. Also, single
parent families must consider the possibility that a child, or the head of the household, may get
injured in the disaster, or may become ill after the disaster due to unsafe or unsanitary conditions
depending upon the type and magnitude of the disaster. If the single parent is unable to work, the
household income will suffer, if not disappear. These populations are vulnerable for these
reasons and there needs to be some provisions for such households in a mitigation and recovery
plan.
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Household	
  Type	
  
Subject

Granbury City

Occupied
housing
units

Hood County

Owneroccupied
housing
units
988
(28.5%)

Renteroccupied
housing
units
560
(16.1%)

Occupied
housing
units
12,461
(60.4%)

Texas State

Owneroccupied
housing
units
10,787
(52.2%)

Renteroccupied
housing
units
1,687
(8.2%)

Occupied
housing
units
4,452,777
(50.7%)

Owneroccupied
housing
units
3,539,283
(40.3%)

Renteroccupied
housing
units
910,820
(10.4%)

Marriedcouple family

1,548
(44.6%)

Male
householder,
no wife
present
Female
householder,
no husband
present
Nonfamily
households

125
(3.6%)

44 (1.3%)

81 (2.3%)

557
(2.7%)

303 (1.5%)

252 (1.2%)

439,129
(4.8%)

229,969
(2.6%)

206,283
(2.2%)

375
(10.8%)

87 (2.5%)

288 (8.3%)

1,754
(8.5%)

1,040 (5%)

713 (3.5%)

1,247,129
(14.2%)

594,555
(6.8%)

660,107
(7.4%)

1,423
(41%)

380
(10.9%)

1,043
(30.1%)

5,859
(28.4%)

3,930
(19.1%)

1,919
(9.3%)

2,643,561
(30%)

1,245,199
(14.2%)

1,399,553
(15.8%)

Total

3,471

1,499
(43.2%)

1,972
(56.8%)

20,631

16,060
(77.8%)

4,571
(22.2%)

8,782,598

5,609,007
(63.9%)

3,173,591
(36.1%)

Housing Characteristics
Housing characteristics are here because it is important to look into the physical condition of
the homes within the community in order to better protect residents from flooding and other
disasters. When constructing mitigation, evacuation, and recovery plans, it is important to keep
all of these factors in mind. The planning committee will need to know who can evacuate
efficiently and safely with a vehicle, and whether they can take someone without a vehicle with
them (and if they would be willing to). The committee also needs to keep in mind the age of
certain homes and structures while drafting a mitigation plan. They need to ask themselves
whether the home can accommodate certain mitigation measures, and if not, what a safe and
equivalent alternative would look like.
Vehicle Availability
Subject

Granbury City

Hood County

Texas State

No vehicle available

306 (8.8%)

700 (3.4%)

520,304 (5.2%)

1 vehicle available

1573 (45.3%)

6148 (29.8%)

3,032,086 (30.4%)

2 vehicles available

1156 (33.3%)

9532 (46.2%)

3,563,093 (35.7%)

3 or more vehicles
available

437 (12.6)

4271 (20.7%)

1,667,115 (16.7%)
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Age of Housing Stock
Subject

Granbury City

Hood County

House less than 15 years old

795 (22.9%)

5735 ( 27.8%)

15 – 35 years old house

1454 (41.9%)

9181 (44.5%)

35+ years old house

1219 (35.1%)

5715 (27.7%)

4482699 (44.9%)

Total Occupied Housing Units

3,471

20,631

9,978,137

	
  

Texas
State
2166040
(21.7%)
3329398
(33.4%)
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Social Vulnerability Mapping
The following are all of the GIS maps for Granbury, Texas. These maps give a visual
representation of the vulnerability factors discussed throughout this report.
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Conclusions and Recommendations
It is clear by the above information and mapping that any part of a population can be
vulnerable in the various aspects of disaster mitigation and recovery. Planning committees need
to take into account the vulnerable populations of their community in order to better protect and
assist everyone, rather than just the few or the outspoken. Those with fewer resources, less
education, language barriers, and any other factors that make them a vulnerable resident need to
be paid particular attention to. Throughout the process of this project, and through the research
that we have come across, we have given various recommendations regarding what should be
included in the Long-Term Community Recovery Plan, and we now recommend that the
Granbury Long-Term Recovery Committee take into account the various vulnerability factors
that we have listed above: population growth rates, race and gender, employment, per capita
income, poverty rates, educational attainment levels, household status (including single-parent
families, owners, and renters), and the physical housing characteristics of the homes within the
community. Each of these factors presents a new challenge for the planning committee to work
around, and although it is important to try to accommodate all of the vulnerable populations, it is
also important to do the most possible good for the largest number of people. If that means that
certain factors need to be set aside in order to help the largest number of people, the prioritization
of such factors will prove more efficient and less time-consuming for the planning committee to
tackle. We recommend that the planning committee establish a variety of educational resources
about government assistance in the low-income areas of the county. We also recommend,
alongside the educational resources, that the planning committee establish mentorship/vocational
programs in the areas with higher unemployment rates. Another resource that the vulnerable
populations will need is workshops on home renovation techniques, and contractor research. We
also recommend that employment opportunities be offered to the unemployed population in the
work force during the recovery period. These jobs can be working at the temporary shelters
serving food or washing laundry, to contracting with the local businesses to rebuild houses and
other buildings within the community.
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Business and Economic Vulnerability Assessment
In Hood county, a GIS analysis of the area utilizing resources available to the Texas A&M
Library System, yielded maps that indicated that the majority of businesses within Hood county
were located within the city of Granbury.
.

This assessment will be divided between Hood County and Granbury, as each has a slightly
different economic assessment of vulnerability. Further, the two regions will be addressed in
terms of both tornadoes and potential flooding.
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At the county level the predominant industry is mining/drilling/extraction, and the second
largest is pipeline services1. These forms of industry have been traditionally resilient in the face
of disaster, with minimal to no damage posed by localized flooding, and damage within the
realm of repair posed by tornadoes. NOAA had reported a tornado damaging a pipeline in Hood
county in 2013, which also damaged a horse stable. No persons had been injured as a result of
disastrous weather acting upon pipelines in the area in that instance. According to the flood map
charts, there are zero individual businesses within either of these industries that are at risk from
either 100 or 500 year flood plains. Therefore, as a matter of planning, it becomes important to
not only seek out representatives of these predominant industries of Hood county, but to seek out
the perspectives of those most at risk. The service industry, though lower on the location
quotient, has the largest number of businesses at risk from both 100 and 500 year floods. These
businesses represent ~$22 million in property values and ~$13 million in business in the county2.
1

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
   	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  

Bureau for Labor Statistics: Location Quotient
2
See Excel tables - Summary List
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As such, ensuring the resiliency of these businesses becomes important to ensuring their
continuation in the aftermath of a flooding incident. Mitigation grants can be applied to shore up
flood mitigation measures, which may also help assuage flood insurance premiums. As always,
the businesses most at risk will be those who both lie within the projected flood plains and have
comparatively fewer resources. Small businesses with few employees fit this profile, provided
their location is at risk. According to Business Analysis Online report, there are 2907 verified
businesses in Hood County and 84.7% of them only have less than 10 employees.
Businesses and the Floodplain (figures)
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Figure 1
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From the perspective of tornadoes, there is much less predictability and no specific map
from which to analyze risk. As such, the only recommendation would be to prepare through
structural mitigation and drills to create the best possibilities regarding loss of human life and
property. Planning offices can request tornado drills and reinforced rooms (safe rooms) as part of
building permits and codes, or other means of incentivizing can be explored by the community as
a unit. Businesses at greatest risk tend to be those with fewer resources for mitigation or
planning, as a function of economics rather than geography. Thus, small business planning
becomes important, as they can better apply for mitigation funding as a bloc, rather than as
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individuals, as well as coordinate distribution of these funds.
Coordination of a LEPC (Local Emergency Planning Committee) should therefore
include and accept the perspective of those at-risk small businesses, as their economic impact
will be disproportionately greater than those larger businesses with well diversified client bases
and means of supply.
At the city level, Granbury's primary industries are service and retail, with nearly one
billion dollars in sales being conducted within city limits each year. As the city is built upon the
Brazos river and Lake Granbury, one would expect dire flooding risks from the 100 and 500 year
flood maps. In actuality, there are only a few industry types, and a few individual businesses that
are at risk within the city limits of Granbury. These industries at risk are the service and retail
industries3, and both face the same recourses as the county level data above. Businesses with few
employees and few resources tend to be the ones to close their doors permanently as a
consequence of any disaster, and these will be the same businesses who cannot afford flood
mitigating measures or practices. As such, they're considered most vulnerable. The property at
risk values at approximately $24 million dollars. There are 1377 verified businesses in Granbury
City, 83.4% of them only have less than 10 employees and 97.47% of those businesses have less
than 60 employees, which indicates Granbury city is dominant by small businesses.
For tornado recovery, the same practices as the county level will apply. Tornadoes are
random event, with only short forewarning and no reliable means of predicting where one will
touch down. As such, the only recommendation would be to prepare through structural
mitigation and drills to create the best possibilities regarding loss of human life and property.
Planning offices can request tornado drills and reinforced rooms (safe rooms) as part of building
permits and codes, or other means of incentivizing can be explored by the community as a unit.
Businesses at greatest risk tend to be those with fewer resources for mitigation or planning, as a
function of economics rather than geography. Thus, small business planning becomes important,
as the majority of such businesses in the area can be considered small, and thus vulnerable.
Summary and Recommendations
In summary, based on the research, Granbury city and Hood County are dominated by
small businesses. Additionally, most businesses are not in either the 100 nor the 500 flood plains.
The predominant industry is mining/drilling/extraction in Hood County which is resistant to
disaster. At the city level the predominant industries are retail/trade and services which tend to
be small businesses and more vulnerable to disasters. Tornado and Flood are not great threats to
business in the area. As always, businesses operating on thin margins will suffer
disproportionately in the event of disaster, but given the locality, basic mitigation practices will
suffice. Ready.gov provides basic outlines for flood and tornado mitigation practices.

3

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
   	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
See Excel Table in Appendix
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Number of Employees:
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There are some limitations in the research. The Bureau of Labor Statistics and Business
Analysis Online have different methods for calculating business and employment, which creates
two different results in our findings. Specifically, BAO and Reference USA put the employed
population at 23K + while BLS puts the employed population at 13K. Reference USA includes
“unverified” businesses in their calculations, while BLS does not. In our calculations, unverified
businesses were not included in our recommendations, so the actual number of businesses at risk
may be higher.
Some recommendations for Granbury including the establishment of liaison with nuclear
power plant and conduct drills, keeping future development away from flood zone, diversifying
the types of businesses especially the large one, as well as educating the public about the
methods to mitigate negative influence of disasters and strategies to recover from the disasters.
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Additional Figures

Business Vulnerability Summary List
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Bureau for Labor Statistics: Location Quotient
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Business Summary: Hood County
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Business Summary_Granbury City
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