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Section 1. Introduction and Adoption 

Introduction 
Natural hazards are extreme natural events that can cause loss of life, damage to property, and 

disrupt human activities. Every year in the United States, natural hazards lead to disasters that 

threaten millions of lives and result in billions of dollars in damage. While it is impossible to prevent 

an event from occurring, impacts from natural hazards to people and property can be lessened and 

is called hazard mitigation. Over twenty years ago, Congress recognized the need to support a new 

kind of planning that would help local communities understand and reduce their vulnerability to 

natural hazards by preparing a local hazard mitigation plan. Congress passed the Disaster Mitigation 

Act (DMA) of 2000 which amended the Robert T. Stafford Disaster and Emergency Act (Stafford 

Act). The Code of Federal Regulation (CFR) provides the regulatory requirements outlined in the 

DMA to be eligible for mitigation project grant funding.  

 

Recognizing the need to be able to apply for grants to support infrastructure projects and improve 

resistance to natural hazards, Harris County Water Control and Improvement District No. 110 

(HCWCID110) set out to prepare a local hazard mitigation plan (HMP or Plan).  This Plan is a 

single jurisdiction plan representing the planning area over which HCWCID110 has jurisdictional 

authority. It was prepared in accordance with the guidelines provided by FEMA and the Texas 

Division of Emergency Management (TDEM). It sets the stage for long-term disaster resistance 

through identification and implementation of actions that will, over time, reduce the exposure of 

people and property to hazards.  

 

In April 2022, FEMA released its updated Local Mitigation Planning Guide, FEMA’s official 

policy on, and interpretation of, local hazard mitigation planning requirements. In May 2023, 

FEMA released the revised Local Mitigation Planning handbook to guide local governments as 

they prepare a hazard mitigation plan. The handbook emphasizes the shift to community resilience 

with a whole community approach that ensures vulnerable populations are represented. 

Community Resilience is a community’s ability to prepare for anticipated hazards, adapt to 

changing conditions, and withstand and recover rapidly from disruptions. Activities such as disaster 

preparedness (which includes prevention, protection, mitigation, response, and recovery) and 

reducing community stressors (the underlying social, economic, and environmental conditions that 

can weaken a community) are key steps to resilience.  

 

The intent of the plan is to: 

• Identify actions for risk reduction that has been discussed with the whole community 

• Focus resources on the greatest risks and vulnerabilities 

• Build partnerships by involving organizations, businesses, and residents 

• Increase awareness and education of threats and hazards as well as their risks 

• Provide demographic information based on current information 

• Focus on outreach to the whole community and stakeholders during the planning process 

• Align risk reduction with other community activities 
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• Communicate priorities to State and Federal officials 

• Review and incorporate other plans and reports with this plan 

Summary 
HCWCID110 is a political subdivision of the State of Texas governed by a five-member Board of 

Directors.  Each director is assigned a Precinct, see Figure 1. HCWCID110 provides water, sewer, 

and drainage services to its residential and commercial development within its boundaries, which 

is generally east and west of I-45, between Cypresswood Drive and Louetta Drive.  It also provides 

parks and recreational services and owns and operates the Forest Oaks Swim and Racquet Club and 

Forest Oaks Park. 

 

Daily operations are led by District Management supported by an administrative staff and a 

maintenance staff.  HCWCID110 supports approximately 2,450 water and sewer connections.  

HCWCID110 owns and operates two water plants, one elevated storage tank, one wastewater 

treatment plant, and eight lift stations.  It maintains seven detention ponds and one lake as well as 

the Forest Oaks Swim and Racquet Club and Forest Oaks Park.  It has two administrative buildings 

and several outbuildings. 

 

Figure 1 - HCWCID110 Map Showing Director Precinct Assignments 
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Adoption by the HCWCID110 Board of Directors 
 

The Mitigation Planning Committee (MPC) advised the HCWCID110 Board of Directors (Board) 

of its intent to prepare the hazard mitigation plan. It will refrain from presenting the Plan for 

adoption by the Board until after it has been submitted for review and approval by the Texas 

Division of Emergency Management (TDEM) and the Federal Emergency Management Agency 

(FEMA). Once the MPC receives notice from FEMA that the Plan is Approved Pending Adoption 

(APA), which indicates there are no more changes to the Plan required by FEMA, the MPC will 

recommend that the Board formally adopt the Plan. The Board’s formal resolution will be included 

in the Plan as Appendix F. 

 

Community Profile 
 

Planning Area 

HCWCID110 is located in Southeast Texas, approximately 25 miles north of downtown Houston, 

see Figure 2 for its location within the State (red star). HCWCID110 is located within Harris County 

and is a part of the Houston Extra-Jurisdictional Territory (ETJ), see Figure 3. The State of Texas 

Constitution gives home rule jurisdictions the ability to give consent to an ETJ area requesting that 

a political subdivision be created.  On February 21, 1968, the City of Houston consented to the 

formation of the HCWCID110, an area encompassing approximately 1,300.472 acres.  It covers 

approximately 2.032 square miles.  See Figure 4 for its location within Harris County, which 

provides an aerial view of the 1,300.472 acres.  Figure 5 provides the Texas Commission of 

Environmental Quality (TCEQ) map of the HCWCID110 area. 

 

Cypress Creek runs through the planning area.  Ground surface elevations across the planning area 

vary from 88 feet to 120 feet (NAVD 88 2001 Adjustment). The coast prairie soil consists of mostly 

deep, dark gray, neutral to slightly acid clay loams and sandy clays that poorly drains (Texas State 

Historical Association, 2019b).  Due to the flat terrain and slow drainage, much of the area is 

considered wetland.  
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Figure 2 - HCWCID110 Location within Texas 

(www.mapsofworld.com) 



10 | P a g e  

 

Figure 3 - HCWCID110 Location within Harris County (red pinpoint)  

(harriscounty.maps.argis.com) 
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Figure 4 - HCWCID110 Planning Area (in red) 
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Figure 5 - TCEQ Map of HCWCID110 Planning Area 

 

 

 

Climate 

The climate for the HCWCID110 planning area is classified as a humid subtropical climate, with 

tropical influences. August normally ranks as the warmest month at a range of 90.25-95.63 °F and 

January the coldest month at a range of 41.06-46.44 °F. The National Centers for Environmental 

Information (NCEI) for Figure 6 shows the 2023 mean average temperature for Harris County ranges 

from 68.76-70.33°F.  The 2023 normal annual precipitation ranges from 46.42-58.22 inches as 

illustrated in Figure 7 for Harris County. 
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Figure 6 - 2023 Annual Average Temperature for Harris County  

(https://ncei-normals-mapper.rcc-acis.org) 

 
 

Figure 7 - 2023 Annual Precipitation for Harris County 

(https://ncei-normals-mapper.rcc-acis.org/) 

 
 

Population and Growth 

The entire State of Texas has had significant population growth since 2010. As reported in the 

United States Census America Counts Stories, “The population of Texas, the largest in land area 

among the Lower 48 states, increased by 470,708 in 2022, continuing a steady uptick. From 2000 

to 2022, the state gained 9,085,073 residents, more than any other state”. Texas Population Passes 

the 30-Million Mark in 2022 (census.gov)  

https://www.census.gov/library/stories/2023/03/texas-population-passes-the-30-million-mark-in-2022.html
https://www.census.gov/library/stories/2023/03/texas-population-passes-the-30-million-mark-in-2022.html
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The Houston Metropolitan Statistical Area (MSA) area grew 18%, adding more than 1.1 million 

new residents (increased from 6.2 million as of the 2012 estimate to 7.3 million as of the 2022 

estimate).  The City of Houston also experienced an increase in population between 2010-2020 by 

10%, therefore it is presumed that the HCWCID110 planning area also grew.  HCWCID110’s 

population information is derived from US Census, Census Tract Data.  The planning areas lies in 

five census tracts (553401, 553403, 553404, 553405, and 241302), although it is not completely in 

any one census tract. Figure 8 illustrates the intersection of the census tract boundaries and 

HCWCID110’s boundaries.   

 

Figure 8 - Intersection of Census Tracts and HCWCID110 Boundaries 

  
 

Using the Census tract total, Figure 8 was used to determine the percentage of the population of 

HCWCID110 within each tract.  Table 1 represents that weighted determination estimating the 

planning area’s population is comprised of approximately 6,039 people.  
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The population trend information is used to estimate future shifts that could significantly change 

the character of the area.  Population trends can provide a basis for making decisions on the type 

of mitigation approaches to be considered and the locations in which these approaches could be 

applied. Census Data for population change is at the county level.  Harris County’s population 

change between 2010 and 2020 increased 15.6%, it is reasonable to assume the planning area 

population increased similarly between Houston and the County by approximately 10-15%.  

 

Table 1 - Weighted Average of HCWCID110 Population by Census Tract 

Census Tract 

Total 

Population 

% HCWCID110 

in Tract 
Weighted 

amount 

553401 4,556 75% 3,417 

553403 8,289 15% 1,243 

553404 3,188 2% 64 

553405 5,610 5% 281 

241302 6,895 15% 1,034 

TOTAL        28,538          6,039  

 

Population density allows for broad comparison of settlement intensity across geographic 

areas. In the U.S., population density is typically expressed as the number of people per square 

mile of land area.  Population size and density are both important for describing and 

predicting the status of the population.  Following the same calculation as population, the 

population density average for the planning area is approximately 709 persons per square 

mile.  A breakdown of the population density by census tract and then weighted by planning 

area is found in Table 2. 

 

Table 2 - Weighted average of HCWCID110 Population Density by Census Tract 

 
 

Land Use  

Land development creates impervious surfaces through the construction of roads, parking 

lots, and other structures. The Multi-Resolution Land Characteristics Consortium (MRLC) is 

Census 

Tract

Pop 

density

% 

HCWCID 

110 in Tract
Weighted 

amount

553401 3,223.50 75% 2,418      

553403 3,234.00 15% 485         

553404 4,092.10 2% 82           

553405 5,610.00 5% 281         

241302 1,874.70 15% 281         

AVERAGE 3,606.86 709         
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a group of federal agencies that coordinate and generate consistent and relevant land cover 

information at the national scale for a wide variety of 

environmental, land management, and modeling applications. 

 

The MRLC EVA Tool drills down to the County level and 

compares land cover changes over a period of time.  

Reviewing the period from 2001 until 2021, Harris County’s 

development has increased almost 22%.  More development 

and increased impervious surfaces could create a greater risk 

for increased flooding.  While the data is at the County level, 

zooming into the HCWCID110 planning area (most found in 

the blue circle in Figure 9) indicates medium intensity.  Green 

indicates developed gains and red indicates developed loss. 

Developed classes are also color coded with the definition 

shown above. 

 

Figure 9 - MRLC 2001 to 2021 Land Cover Change, Zoom view of Planning Area 

(Multi-Resolution Land Characteristics (MRLC) Consortium | Multi-Resolution Land 

Characteristics (MRLC) Consortium) 

 
 

Household Median Income and Education 

Census data provides socio-economic data by tract.  The American Community Survey (ACS) five-

year estimates are good data sources for small geographic areas (areas with fewer than 65,000 

residents). Using the 2017-2021 ACS Five-Year Narrative Profile for the five census tracts, Table 

3 estimates the following for household median income and education for that five-year period          

(United States - Census Bureau Profiles Results).  On average, the planning area’s household 

I-45 

https://www.mrlc.gov/
https://www.mrlc.gov/
https://data.census.gov/profile?q=United%20States&g=010XX00US_040XX00US48_050XX00US48201
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median income in that five year period was approximately $97,000 compared to $67,321 for the 

State of Texas (ACS 2017-2021).  Approximately 92% of the population has graduated high school 

and approximately 39% have graduated college.  The national average college graduation for that 

time period was 33.7%. 

 

Table 3 - ACS Five Year Household Median Income and Education by Census Tract 

 
 

Housing Units 

Using the ACS Five Year Census data on housing units, of the 10,642 housing units in the five 

census tracts, approximately 2,209 units are located in the HCWCID110 planning area.  Of those 

units, approximately 2,090 are occupied and approximately 119 are vacant.  The occupied number 

is consistent with the number of homes that HCWCID110 services water and sewer connections 

(2,100 homes with 2,467 connections).  

 

Table 4 - HCWCID110 Estimated Housing Unit Data by Census Tract 

 
 

The HCWCID110 Whole Community 

HCWCID110’s planning area is a vibrant community located within easy driving distance to two 

international airports, one major port, the world’s largest medical complex, next to one major 

highway (I-45), and the fourth largest city in the US (Houston).  There are two elementary schools 

and one high school that residents can attend. HCWCID110 is supported by Harris County 

Constable Precinct 4 and the Harris County Sheriff’s Office. There are two emergency services 

buildings located in the planning area. 

 

Census Tract

Average 

Household 

Size

Education 

Bachelors

Graduated 

High School 

Household 

Median 

Income

553401 2.91 41.8% 92.5% 114,716.00$  

553403 2.21 13.8% 90.5% 34,336.00$    

553404 3.39 49.7% 94.5% 143,523.00$  

553405 2.82 47.6% 93.0% 88,821.00$    

241302 2.96 40.5% 90.3% 103,122.00$  

2017-2021 

AVERAGE 2.858 38.7% 92.2% 96,903.60$    

Census Tract

Total Housing 

Units

% HCWCID 

110 in Tract

HCWCID110 

Weighted 

amount

Total 

Occupied 

Units

% HCWCID 

110 in Tract

HCWCID110 

Weighted 

amount

Total 

Vacant 

Units

% HCWCID 

110 in Tract

HCWCID110 

Weighted 

amount

553401 1,617.00          75% 1,212.75       1,546.00 75% 1,159.50       71 75% 53.25             

553403 3,215.00          15% 482.25          2,979.00 15% 446.85          236 15% 35.40             

553404 1,151.00          2% 23.02            1,124.00 2% 22.48            27 2% 0.54               

553405 2,078.00          5% 103.90          1,971.00 5% 98.55            107 5% 5.35               

241302 2,581.00          15% 387.15          2,414.00 15% 362.10          167 15% 25.05             

TOTAL 10,642.00        2,209.07       2,089.48       119.59           
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Commuting Patterns 

While addressing potential hazards, it is important to note that much of the workforce in the 

planning area is mobile, using their own vehicle to commute in, around, and to the Houston 

metropolitan areas.  Many workers commute out of the area over 30 minutes from home.  Table 5 

provides the average commuting time to work by census tract.  

 

Table 5 - Average Commuting Time by Census Tract 

Census Tract Commuting to Work average time (minutes) 

553401 33.5 

553403 33.1 

553404 35.7 

553405 26.4 

241302 26.6 

2017-2021 AVERAGE 31.06 

 

Labor Force 

HCWCID110 is located in Harris County.  Harris County’s largest industry sector is health care 

and social assistance as reported on the Harris County Economic Development website (Economic 

Development (harriscountytx.gov).  The following illustration (Figure 10) shows the leading 

industry sector for the County.  As a microcosm of the larger community, it is surmised that the 

planning area is similar to the County’s industry sector.   

 

Figure 10 - Industry Sectors Harris County, Texas 2021 

https://hcoed.harriscountytx.gov/workforce-main.aspx
https://hcoed.harriscountytx.gov/workforce-main.aspx
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A closer look at the industry sectors employment share by industry, trade, transportation, and 

utilities are the leading industries with approximately 20.6%.  The Harris County Economic 

Development Department prepared the following illustration in Figure 11. Economic Development 

(harriscountytx.gov) 

  

Figure 11 - Industry Sectors Harris County, Texas 2021 

 
 

 

Major Employers 

Figure 12 illustrates the top local employers for the Houston area as reported by the Houston 

Chronicle.   For Precinct 3, the top five employers are ExxonMobil, Hewlett Packard Enterprise, 

Southwestern Energy, Cameron International, and Grayloc Products. 

(Harris_County_Economic_Highlights_Booklet_2023.pdf (harriscountytx.gov) 

 

 

 

 

 

https://hcoed.harriscountytx.gov/publications.aspx
https://hcoed.harriscountytx.gov/publications.aspx
https://hcoed.harriscountytx.gov/docs/Harris_County_Economic_Highlights_Booklet_2023.pdf
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Figure 12 - Top Local Employers in Harris County, Texas 2022 

 
 

Social Vulnerability 

To assist community preparation and response to hazardous events like natural disasters, The Center 

for Disease Control (CDC) and Agency for Toxic Substances and Disease Registry (ATSDR) has 

created a database to help identify and map socially vulnerable populations called the Social 

Vulnerability Index (SVI).  The CDC/ATSDR SVI uses U.S. Census data to determine the social 

vulnerability by census tract.  The SVI ranks each tract on 16 factors, including poverty, lack of 

vehicle access, and crowded housing, and groups them into four related themes, socioeconomic 

status, housing characteristics, racial and minority status, and housing type/transportation 

(CDC/ATSDR SVI Fact Sheet | Place and Health | ATSDR). 

 

https://www.atsdr.cdc.gov/placeandhealth/svi/fact_sheet/fact_sheet.html
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Table 6 shows data by census tract, the four themes and the overall summary of vulnerability by 

census tract.  A percentile 

ranking represents the 

proportion of tracts (or 

counties) that are equal to or 

lower than a tract (or county) 

of interest in terms of social 

vulnerability. For example, a 

CDC/ATSDR SVI ranking of 

0.85 signifies that 85% of tracts 

(or counties) in the state or 

nation are less vulnerable than 

the tract (or county) of interest 

and that 15% of tracts (or 

counties) in the state or nation 

are more vulnerable.                 

(CDC/ATSDR SVI Frequently 

Asked Questions (FAQ) | Place 

and Health | ATSDR).  

Possible scores range from 0 

(lowest vulnerability) to 1 (highest vulnerability), so the higher the score, the more vulnerable the 

census tract is either by theme or overall vulnerability.  For census tract ending in 553401, there is 

a low level of vulnerability.  However, for census tract ending in 553405 there is a medium level 

of vulnerability overall.  A closer look by theme indicates there is a medium to high vulnerability 

in housing type as well as transportation and minority status and language.   This information can 

be helpful as a community prepares and responds to natural hazard events.  

 

Table 6 - SVI Data by HCWCID110 Census Tracts 

 
 

Using U.S. Census Tract Profile 2022 American Community Survey 5-Year Estimate data, Table 

7shows the following: percentage of the population in the tract that is 65 years or older; under the 

poverty level; and disabled.  This information also can help the planning area have a better 

understanding of the more vulnerable populations that may need assistance during or after a 

disaster.  Table 8 from the Decennial Census 2020 provides by census tract the number and 

County Census Tract

Socio 

Economic

Household 

Composition 

and Disability

Minority 

Status and 

Language

Housing Type 

and 

Transportation Overall Summary 

Harris County 48201553401 0.0658 0.1505 0.1345 0.0716 0.0417

Harris County 48201553403 0.5062 0.3785 0.5091 0.5828 0.5071

Harris County 48201553404 0.2682 0.3136 0.2849 0 0.0924

Harris County 48201553405 0.4344 0.3333 0.5368 0.7166 0.5122

Harris County 48201241302 0.1369 0.1973 0.604 0.1217 0.1327

https://www.atsdr.cdc.gov/placeandhealth/svi/faq_svi.html
https://www.atsdr.cdc.gov/placeandhealth/svi/faq_svi.html
https://www.atsdr.cdc.gov/placeandhealth/svi/faq_svi.html
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percentage of some of the most vulnerable populations, children, children under 5, older 

populations (65 and older), those living alone, female households with no spouse or partner present.  

 

Table 7 - Census Tract Percentage of Population Characteristics 

(United States - Census Bureau Profile) 

County 
Census 

Tract 
Poverty Disability 

Older 

Population 

= or>65 

Harris County 48201553401 8.60% 0.09% 15.70% 

Harris County 48201553403 13.50% 11.50% 9.80% 

Harris County 48201553404 19.40% 12.20% 8.80% 

Harris County 48201553405 11.90% 11.70% 6.80% 

Harris County 48201241302 2.30% 6.90% 6.90% 

 

Table 8 - Census Tract Percentage of Population Characteristics 

(PROFILE OF GENERAL POPULATION AND HOUSING CHARACTERISTICS, 

https://api.census.gov/data/2020/dec/dp) 

 
Decennial Census, DEC Demographic Profile, Table DP1, 2020, 

https://data.census.gov/table/DECENNIALDP2020. Demographic Profile. Accessed on December 8, 2023. 

Social Vulnerability 
Social Vulnerability measures the susceptibility of social groups to the adverse impacts of natural 

hazards, including disproportionate death, injury, loss, or disruption of livelihood. Comparison 

Report - Census Tract | National Risk Index (fema.gov) 

 

Label Count Percent Count Percent Count Percent Count Percent Count Percent Count Percent

Total population 29,145,505 100.0% 6,895 100.0% 4,556 100.0% 8,289 100.0% 3,188 100.0% 5,610 100.0%

Under 5 years 1,819,260 6.2% 436 6.3% 251 5.5% 481 5.8% 153 4.8% 357 6.4%

5 to 9 years 2,006,756 6.9% 410 5.9% 320 7.0% 529 6.4% 206 6.5% 380 6.8%

65 to 69 years 1,347,475 4.6% 333 4.8% 277 6.1% 352 4.2% 213 6.7% 244 4.3%

70 to 74 years 1,054,914 3.6% 258 3.7% 228 5.0% 272 3.3% 192 6.0% 178 3.2%

75 to 79 years 691,749 2.4% 157 2.3% 185 4.1% 187 2.3% 127 4.0% 123 2.2%

80 to 84 years 429,452 1.5% 97 1.4% 83 1.8% 88 1.1% 52 1.6% 82 1.5%

85 years and over 397,545 1.4% 88 1.3% 80 1.8% 66 0.8% 43 1.3% 77 1.4%

Living alone 1,249,863 11.9% 253 10.5% 99 6.4% 259 8.7% 56 5.0% 220 11.2%

65 years and over 308,800 2.9% 57 2.4% 23 1.5% 37 1.2% 26 2.3% 40 2.0%

With own children under 18 

[3] 188,661 1.8% 41 1.7% 18 1.2% 54 1.8% 14 1.2% 31 1.6%

Female householder, no 

spouse or partner present: 2,829,133 27.0% 592 24.5% 294 19.0% 757 25.4% 194 17.3% 477 24.2%

Living alone 1,363,048 13.0% 266 11.0% 137 8.9% 387 13.0% 101 9.0% 196 9.9%

65 years and over 584,540 5.6% 101 4.2% 88 5.7% 148 5.0% 59 5.2% 63 3.2%

With own children under 18 

[3] 645,779 6.2% 130 5.4% 49 3.2% 168 5.6% 28 2.5% 115 5.8%

Households with individuals 

under 18 years 3,739,350 35.6% 861 35.7% 558 36.1% 1,151 38.6% 407 36.2% 717 36.4%

Households with individuals 

65 years and over 2,810,509 26.8% 641 26.6% 520 33.6% 693 23.3% 419 37.3% 453 23.0%

Census Tract 

5534.05; Harris 
Texas

Census Tract 

2413.02; Harris 

Census Tract 

5534.01; Harris 

Census Tract 

5534.03; Harris 

Census Tract 

5534.04; Harris 

https://data.census.gov/profile/Census_Tract_5534.04;_Harris_County;_Texas?g=1400000US48201553404
https://hazards.fema.gov/nri/report/viewer?dataLOD=Census%20tracts&dataIDs=T48201553404,T48201241302,T48201553401,T48201553405,T48201553403#SectionSocialVulnerability
https://hazards.fema.gov/nri/report/viewer?dataLOD=Census%20tracts&dataIDs=T48201553404,T48201241302,T48201553401,T48201553405,T48201553403#SectionSocialVulnerability
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FEMA has created a website dedicated to help communities determine risk so it can determine 

measures to mitigate risk.  The National Risk Index ( https://hazards.fema.gov/nri), “is a dataset 

and online tool to help illustrate the United States communities most at risk for 18 natural hazards. 

The Risk Index leverages available source data for natural hazard and community risk factors to 

develop a baseline risk measurement for each United States county and Census tract.”  

(https://hazards.fema.gov/nri/learn-more).  Figure 13 shows the Risk Index Equation that is used to 

produce the risk index. 

 

Figure 13 - FEMA’s Risk Index Equation 

(Determining Risk | National Risk Index (fema.gov)) 

 
 

The community receives a score, which is represented by its percentile ranking among all other 

communities as the same level of risk.  For Census tract ending in 553405, it received a score of 67.2 

which means its risk index is greater than 67.2% of all US Census tracts.  Communities also receive 

a rating which is a qualitative rating that describes the community compared to all other communities 

at the same level. The same Census tract received a “Relatively High” rating. Figure 14 illustrates 

the social vulnerability score and rating for the five Census tracts located within the planning area.  

In the Risk Assessment section of the plan, each hazard will look at expected annual loss and 

community resilience scoring and rating for the planning area. 

 

 

 

 

 

 

 

 

 

 

https://hazards.fema.gov/nri
https://hazards.fema.gov/nri/learn-more
https://hazards.fema.gov/nri/determining-risk
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Figure 14 - Social Vulnerability Score for the Five Census tracts in HCWCID110 

 
 

Community Critical Facilities and Lifelines 

Critical facilities are those that provide essential community services and emergency functions and 

are typically defined to include police and fire stations, schools, and emergency operations centers.  

Most of the critical facilities and lifelines infrastructures and support are done by the city or county.  

However, it is important for all organizations who have critical facility responsibility to know what 

critical facilities are in their area.  For the HCWCID110 planning area, a map from ArcGIS, My 

Scene can provide emergency planners, responders and facility providers (like water and sanitary 

sewer) with maps that can show (through the use of a color code), where government buildings 

(like emergency response or fire), schools, commercial and residential structures are located. Figure 

15 shows the planning area’s map.   
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Figure 15 - Scene Viewer Map of Structures by Type in HCWCID110 Planning Area 

My scene (arcgis.com) 

 
 

Critical infrastructure can include the roads 

and bridges that provide ingress and egress 

and allow emergency vehicles access to 

those in need and the utilities that provide 

water, electricity, and communication 

services to the community. Community 

lifelines are the most fundamental services 

in the community that, when stabilized, 

enable all other aspects of society. The 

National Response Framework identifies 

seven lifelines as critical for maintaining 

public health, safety, and economic 

viability and include safety and security; 

health and medical; communications; 

hazardous materials; food, water, 

sheltering; energy; and transportation. 

While extremely important, from a hazard 

mitigation planning perspective for a 

special utility district, community lifelines 

Critical Facilities are those facilities considered 

critical to the health and welfare of the population 

and that are especially important following a hazard. 

As defined for this HMP, critical facilities include 

transportation systems, lifeline utility systems, high-

potential loss facilities, and hazardous material 

facilities, and essential facilities  

 

Essential Facilities are a subset of critical facilities 

that include those facilities that are important to 

ensure a full recovery following the occurrence of a 

hazard event. For the county risk assessment, this 

category was defined to include police, fire, EMS, 

schools/colleges, shelters, senior facilities, and 

medical facilities. 

 

Lifelines enable the continuous operation of critical 

business and government functions and are essential 

to human health and safety or economic security. 

https://fema.maps.arcgis.com/home/webscene/viewer.html?layers=0ec8512ad21e4bb987d7e848d14e7e24


26 | P a g e  

 

are addressed by the local emergency management coordinators of which the lifeline water and 

health and safety measures that HCWCID110 provides during and after disaster are coordinated 

with the emergency management efforts.  This plan will focus on the critical facilities located in 

the planning area for identification purposes only to help understand what is impacted from a hazard 

so a mitigation action can be developed.  

 

HCWCID110 has identified three critical facility buildings that maintain continuity of essential 

community services in its planning areas that are not associated with HCWCID110. Additionally, 

HCWCID110 owns and operates two water plants, eight lift stations, one wastewater treatment 

plant, one administration building and one elevated storage tank that support essential community 

services.  

 

In addition, it is important to understand where key facilities like hospitals, schools, and nursing 

homes are within the planning area primarily for emergency management purposes but also for 

continuity of services that HCWCID110 provides.   The Center for Disease Control (CDC) ATSDR 

has an interactive map built to show social vulnerability at various levels (e.g. county, census tract, 

state as examples).  It has a map feature that can show how many nursing homes, hospitals, and 

schools are in the area.   

 

Figure 16 - CDC Map of Planning Area Key Facilities 

CDC/ATSDR Social Vulnerability Index (SVI) | Place and Health | ATSDR 

 

 

 

 

  

https://www.atsdr.cdc.gov/placeandhealth/svi/interactive_map.html
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Section 2. The Planning Process 

The Purpose of the Plan 
Over twenty years ago, Congress recognized the need to support a new kind of planning that would 

help local communities understand and reduce their vulnerability to natural hazards by preparing a 

local hazard mitigation plan. Congress passed the Disaster Mitigation Act (DMA) of 2000 which 

amended the Robert T. Stafford Disaster and Emergency Act (Stafford Act).  The Code of Federal 

Regulation (CFR) provides the regulatory requirements outlined in the DMA. 44 CFR § 201.6(d)(3) 

stipulates that a local jurisdiction must review and revise its plan to reflect changes in development, 

progress in local mitigation efforts, and changes in priorities, and resubmit it for approval within 5 

years to continue to be eligible for mitigation project grant funding.  

 

The Act intended to assist communities in reducing their risk from natural hazards by identifying 

resources, information, and strategies for risk reduction, and through careful planning and 

collaboration among public agencies, stakeholders, and the public prepare and regularly update 

mitigation plans. To implement the DMA 2000 planning requirements, in April 2022 FEMA 

released a Local Mitigation Planning Guide, FEMA’s official policy on, and interpretation of, local 

hazard mitigation planning requirements. In May 2023 FEMA released the Local Mitigation 

Planning handbook to guide local governments as they update a hazard mitigation plan. The 

handbook emphasizes the shift to community resilience and a whole community approach ensuring 

vulnerable populations are represented. 

The Planning Process 
This section includes a description of the planning process used for the HCWCID110 Hazard 

Mitigation Plan, including how it was prepared, who was involved in the process, and how the 

public was involved.  HCWCID110 followed a well-established planning process to prepare its 

Hazard Mitigation Plan (HMP). The process followed the FEMA Local Hazard Mitigation Plan 

regulations set forth in 44 Code of Federal Regulations (CFR) Part 201.6 and is FEMA’s official 

source for defining the requirements for original and updated local hazard mitigation plans. In 

addition, the FEMA Local Mitigation Planning Handbook (May 2023) was used as a practical guide 

to ensure all requirements were satisfied.  The Local Mitigation Planning Handbook suggests 

organizing the plan around four steps as illustrated in Figure 17.  

 

The HMP is a single jurisdiction plan for the HCWCID110 planning area.  The plan 

followed the recommended resource organization utilizing the support from three key 

groups:   

• The Mitigation Planning Committee  

• The Stakeholders 

• The Public 

 

 

 

MPC

Stakeholders

Hazard 

Mitigation 

Plan 

Public
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Figure 17 - Steps to Prepare a Plan 

(FEMA Local Mitigation Planning Handbook, May,2023 p. 2) 

 
 

Mitigation Planning Committee 

The Mitigation Planning Committee (MPC) consists of the HCWCID110 Board Members, District 

Manager, Engineering, Legal and Planning consultants.  The MPC leads the drafting of the plan as 

well as the annual review of the plan.  Members are responsible for: 

• Providing guidance and overseeing the planning process 

• Attending and participating in meetings 

• Establishing a timeline for completion of the plan 

• Assisting with the development and completion of certain planning elements, including: 

➢ Determining the planning process and schedule 

➢ Identifying and profiling the hazards of concern and preparing the risk assessment for each 

hazard 

➢ Developing a public and stakeholder outreach program 

➢ Assuring the data and information used in the plan process is the best available 

➢ Providing a capability assessment of HCWCID110’s considering authorities, policies, 

programs, and resources available 

➢ Determining the hazard mitigation strategy and goals 

➢ Identifying, screening and prioritization of mitigation actions and implementation 

➢ Determining the maintenance process for the plan 

➢ Reviewing plan documents prior to submission to TDEM and FEMA  

➢ Ensuring that the plan meets the requirements of DMA 2000 
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During the first meeting, the team confirmed the composition of the Mitigation Planning Committee 

(MPC) and their respective positions. Roles and responsibilities were determined, each phase was 

discussed and the documents and data needed for each phase were discussed as well as a tentative 

work schedule, shown in Figure 18. Table 9 lists the MPC members for this plan.  Minutes were 

prepared for each meeting to document the process and keep the plan on task.  Those minutes can 

be found at the end of the plan in Appendix A.  

 

Table 9 - HCWCID110, 2024 Mitigation Planning Committee (MPC) 

MPC Member Title and Department Role/Responsibility 

   

Jeanie Perkins First Vice-President 

HCWCID110 Board of 

Directors 

Data collection, analysis of hazards, 

identify actions, mitigation strategy, 

outreach strategy, and draft review 

   

Vanessa Sommer Secretary 

HCWCID110 Board of 

Directors 

Data collection, analysis of hazards, 

identify actions, mitigation strategy, 

outreach strategy, and draft review 

   

Brian Mills District Manager 

 HCWCID110  

Data collection, analysis of hazards, 

identify actions, mitigation strategy, 

outreach strategy, and draft review 

Maria Salinas Parker District Attorney 

 Sanford, Kuhl, Hagan, 

Kugle, Parker, Kahn, LLP 

Data collection, analysis of hazards, 

identify actions, mitigation strategy, 

outreach strategy, and draft review 

Josh Kahn District Attorney 

Sanford, Kuhl, Hagan, 

Kugle, Parker, Kahn, LLP 

Data collection, analysis of hazards, 

identify actions, mitigation strategy, 

outreach strategy, and draft review 

Deidra Daniels District Paralegal 

 Sanford, Kuhl, Hagan, 

Kugle, Parker, Kahn, LLP 

Data collection, analysis of hazards, 

identify actions, mitigation strategy, 

outreach strategy, and draft review 

John Davis District Engineer 

 Langford Engineering 

Data collection, analysis of hazards, 

identify actions, mitigation strategy, 

outreach strategy, and draft review 

Norman Gutierrez EIT 

 Langford Engineering 

Data collection, analysis of hazards, 

identify actions, mitigation strategy, 

outreach strategy, and draft review 

Matt Zeve Engineer and Plan 

Consultant 

Gauge Engineering 

Data collection, analysis of hazards, 

identify actions, mitigation strategy, 

outreach strategy, map support, and 

draft review 

Jeff Ward Plan Consultant 

 JSWA Inc. 

Drafting plan based on data and 

analysis from MPC, reports and 

plans, ensuring requirements are met 

for plan, and incorporating 

Stakeholders and Public comments 
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MPC Member Title and Department Role/Responsibility 

Kristen Thatcher Plan Consultant 

JSWA Inc. 

Drafting plan based on data and 

analysis from MPC, reports and 

plans, ensuring requirements are met 

for plan, and incorporating 

Stakeholders and Public comments 

Chase Ward Plan Consultant 

 JSWA Inc. 

Drafting plan based on data and 

analysis from MPC, reports and 

plans, ensuring requirements are met 

for plan, and incorporating 

Stakeholders and Public comments 

 

 

Figure 18 - Draft Schedule for HCWCID110 HMP 

 
 

The MPC met seven times during the planning process and will be briefly summarized as the 

minutes are attached to the plan in Appendix A.  

 

July 12, 2023 - The purpose of the meeting was to begin the planning process, learn about the 

changes required from the recently released local mitigation planning handbook, finalize the MPC 

membership, to make certain decisions about contents of the plan, and to assign specific tasks to 

HCWCID110 staff and consultants. Most of the tasks were related to information and data 

gathering, maps, and identifying the planning area. The plan structure was discussed as well. The 
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team also discussed an outreach strategy. Lastly, a tentative schedule was put in place to keep the 

process on schedule as shown in Figure 18.  

 

August 7, 2023 - The stakeholder role was explained.  Stakeholders are individuals and 

organizations that may be affected by mitigation actions and policies and who can provide specific 

information on topics or provide input from a different point of view in the community. 

The MPC identified hazards that impact the planning area and hazards that could be omitted.  The 

team further refined the outreach strategy and began the review of local capabilities.  

 

September 13, 2023 - The MPC finalized the stakeholder list and using the hazard profile 

information, began to classify and rank the hazards.  The outreach documents were shared:  Draft 

survey, facts sheets and brochures for the team to review and provide feedback. The MPC 

determined the first public meeting would be held in October.  

 

November 1, 2023 – Information from the risk assessment was provided so that the team could 

begin to work on the mitigation strategy. The local capabilities assessment continued.  

 

December 13, 2023 – Mitigation actions were finalized and the local capabilities assessment were 

finalized.  A date for the first stakeholder meeting was finalized for December 27th.   The MPC 

discussed that the draft would be ready for MPC review on February 5, 2024 and after comments 

were back, the next stakeholder meeting and public meeting would be set.  

 

February 27, 2024 - Input received from the stakeholders was provided and the MPC reviewed the 

input and prepared the final draft for public review and input The final draft date was set, and the 

second public meeting and outreach meetings were set. 

 

April 16, 2024 - The MPC received comments from the 30-day public comment period.  After 

reviewing, the team incorporated comments received in preparation to submit the final plan for 

TDEM to review.   

 

Stakeholders 

Stakeholders are individuals and organizations that may be affected by mitigation actions and 

policies and who can provide specific information on topics or provide input from a different 

perspective in the community including: 

• Local and regional agencies involved in hazard mitigation activities 

• Agencies that have the authority to regulate development 

• Neighboring communities 

• Representatives of businesses, academia, and other private organizations 

• Representatives of nonprofit organizations, including community-based organizations, that 

work directly with and/or provide support to underserved communities and socially 

vulnerable populations, among others. 
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The MPC identified stakeholders and sent an invitation to participate in the plan process (by mail 

and email) to the stakeholders on December 14, 2023 and an example of the letter can be found in 

Appendix B. The stakeholders for this plan are listed in Table 10. 

 

Table 10 - HCWCID110 2024 Stakeholders 

First name Last name Title Organization 

Vlad Ibarra 
Deputy Emergency Management 

Coordinator 

Houston Office of Emergency 

Management 

Jeremy Phillips 
Community Services Division 

Director 

Harris County Flood Control 

District 

Mark  Evans 
Planning and Government Affairs 

Director 

North Harris County Regional 

Water Authority 

Mark Adam Board President Pine Forest MUD 

Daniel Meacham Board President Timber Lane Utility District 

Renee Granberry Board President CNP Utility District 

Lonnie and 

Beth 
Wright 

Municipal Operations Consulting 

Inc.  

Harris County MUD 104 and 

MUD 249 

Milton  Rahman 
Executive Director and County 

Engineer 

Harris County Engineering 

Department 

Tom Ramsey 
Harris County Precinct 3 

Commissioner 

Harris County Precinct 3 

Todd Ward 
Risk Mitigation Department 

Manager 

Harris County Flood Control 

District 

Jenny McGown Superintendent Klein Independent School District 

Lupita Hinojosa Superintendent 
Spring Independent School 

District 

Adam Teitze Principal Lemm Elementary School 

Jalen Hemphill Principal Spring High School 

Melissa Warford Principal McNabb Elementary 

Scott  Seifert Fire Chief 
Harris County Emergency 

Services District 7 

Brittany Ray Resilience Planner 

Harris County Office of Homeland 

Security and Emergency 

Management 

Vicente Medina Constable Captain Harris County Precinct 4 

Kevin Walker Constable Sergeant Harris County Precinct 4 

Scott  Davis Chief Executive Officer 
HCA Houston Healthcare - 

Northwest 

 

Stakeholder outreach was performed early on and continually throughout the planning process.  

There were two formal presentations and one request for input on the first draft of the plan. The 

stakeholders were also invited to the public meetings. Input was received throughout the drafting 

process. A brief description of the three stakeholder meetings is below. 
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December 27, 2023 – The MPC explained the importance of mitigation planning, this plan 

process, information and data on the plan draft, and how the stakeholders could help and provide 

input the drafting process. 

 

February 15, 2024 – The MPC summarized the first draft of the plan and solicited review and 

input from the stakeholders. 

 

March 13, 2024 – The 30-day comment period of the draft plan was open and stakeholders were 

asked to review and provide comments back for incorporation of the final draft to be submitted to 

TDEM by mid-April.  

 

Documentation of the Planning Process 
It is important to document the planning process to inform the public and other readers about the 

overall approach to drafting the plan and to document who participated and how decisions were 

reached. To facilitate this documentation: 

• Minutes were maintained for the MPC meetings.   

• A letter was forwarded to the stakeholders to describe their role in the plan and planning 

effort and specify the means to provide that input. An example is attached to the plan in 

Appendix B. Additional virtual meetings were also held with the stakeholders who were 

invited by email. Appendix C includes the presentations. 

• An online hazard mitigation public survey was developed and made accessible through 

HCWCID110’s website. 

• Outreach material was created and disseminated through HCWCID110’s website, social 

media platforms, and use of HCWCID110’s digital billboard.  Print material was prepared 

for each public meeting. 

• Two public meetings were held.  The draft plan was posted to HCWCID110’s website and 

was mailed to interested parties upon request. The public was informed how to provide 

input during a 30-day comment period. 

• Once comments were received, the MPC finalized the draft and submitted it to TDEM for 

review and FEMA approval. 

Community Participation 
Consistent with HCWCID110’s standard practice of informing, engaging, and involving citizens, 

and to fulfill public participation requirements of the mitigation planning programs, the MPC 

developed an outreach plan that publicized the initiative and the survey, invited residents to review 

the draft plan, and solicited public comment.  

 

The goal of the outreach strategy included: 

• Public Awareness of the importance of hazard mitigation planning through surveys, 

presentations and educational materials using various media to inform the public (website, 

Facebook, digital display, and printed and online newsletters (monthly and quarterly 

distributed) 

• Public Awareness of HCWCID110’s Hazard Mitigation Plan, process and tentative timeline 



34 | P a g e  

 

• Public input on the Plan 

 

This strategy was implemented as follows: 

• A hazard mitigation plan public survey was created to gauge: 

➢ Resident’s experience with hazards 

➢ Resident’s perception of risks from hazards 

➢ Knowledge of importance of Mitigation Planning 

➢ Support of community programs that support Mitigation 

• The survey was available on HCWCID110’s website throughout the planning process.   

• The Public was made aware of the survey through HCWCID110’s social media platforms, 

District’s website, Board Meetings, monthly and quarterly newsletters and digital display. 

Figures 19, 20 and 21 are a few visual examples.  

 

  

Figure 19 - Digital Display announcing Hazard Mitigation Public Survey 
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Figure 20 - HCWCID110 Stakeholder and Public Presentations 

 
  

Figure 21 - HCWCID110 Website outreach for Hazard Mitigation Public Survey 
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• As a result of these platforms, over 45 surveys were completed.   

• Appendix E shows the results of the survey. 

• Results from the survey were provided to the MPC and the stakeholders. 

• The MPC used this information as they drafted actions and assessed risk.  

• The MPC asked the stakeholder group to share information on the importance of hazard 

mitigation plans and let their constituents know how they can get involved.  

 

A second tier of the outreach strategy included prepared materials that could be distributed at 

meetings and found on HCWCID110’s dedicated website section to the Hazard Mitigation plan that 

included: 

• Fact Sheet about Mitigation Planning 

• Harris County Water Control District (HCWCID110) Hazard Mitigation Plan Flyer 

• Presentations given to the Stakeholders and the Public 

• Hazard Mitigation Efforts Updates included in the quarterly and monthly distributed 

electronic and mailed newsletters.  Figure 22 is the dedicated section of the website. Figure 

23 is the February-April 2024 Newsletter that includes an update.  Figure 24 is the flyer 

and Figure 25 is one page of the fact sheet. 

 

 

Figure 22 - Dedicated section of HCWCID110 website for the HMP 
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Figure 23 - Section of February-April 2024 HCWCID110 Quarterly Newsletter on HMP 
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Figure 24 - HCWCID110 Flyer 

 

Figure 25 - HCWCID110 Fact Sheet 
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• During this process, the public was invited to attend two public meetings during the drafting 

of the plan.  The first meeting was held on October 19, 2023. A presentation with 

preliminary sections of the draft was available for public review at this meeting. The public 

was notified through social media, on the website and in a Public Notice published in The 

Houston Business Journal.  Figure 26 is the Notice on the website and agenda item.  Figure 

26 is a picture of the meeting and Figure 27 is the Notice published in The Houston Business 

Journal.  

 

Figure 26 - First Public Meeting Notice on Website and live streamed 
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• The second public meeting was held on March 13, 2024.  HCWCID110 published notice 

again in (See Appendix C, Public Notice Documents), as well as advertising again on 

HCWCID110’s website, digital board and through social media platforms. HCWCID110 

encouraged the public to provide comments, by email, through the website portal or by mail.  

Comments provided were reviewed to determine how best to incorporate into the plan.  

 

Figure 27 - Published Notice of First Public Meeting 
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Figure 28 - Notice of Second Public Meeting - HCWCID110 Website 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 29 - Notice of Second Public Meeting - Blog Post 
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Local Capabilities Assessment and Integration 
The State of Texas Constitution gives home rule jurisdictions the ability to give consent to an ETJ 

area requesting a political subdivision be created.  On February 21, 1968, the City of Houston 

consented to the formation of the HCWCID110, an area encompassing approximately 1,300.472 

acres.  It covers approximately 2.032 square miles. HCWCID110 is a political subdivision of the 

State of Texas operating pursuant to the terms and provisions of Article XVI, Section 59 of the 

Constitution of the State of Texas and Chapters 49 and 54 of the Texas Water Code and governed 

by a five-member Board of Directors.  HCWCID110 provides water, sewer, and drainage services 

to its residential and commercial development within its boundaries, which is generally east and 

west of I-45, between Cypresswood Drive and Louetta Drive.  It also provides parks and 

recreational services and owns and operates the Forest Oaks Swim and Racquet Club and Forest 

Oaks Park. 

 

Daily operations are led by District Management supported by an administrative staff and a 

maintenance staff.  HCWCID110 supports approximately 2,450 water and sewer connections.  

HCWCID110 owns and operates two water plants, one elevated storage tank, one wastewater 

treatment plant and eight lift stations.  It maintains seven detention ponds and one lake as well as 

Forest Oaks Swim and Raquet Club and Forest Oaks Park.  The Board, HCWCID110 Manager, 

and staff provide community leadership, develop policies to guide HCWCID110 in delivering 

projects and services in support of the community, and encourage citizen awareness and 

involvement. 

 

The Capability Assessment describes the tools in HCWCID110’s toolbox for implementing 

mitigation actions to reduce disaster losses and to identify potential opportunities for establishing 

or enhancing specific mitigation policies, programs, or projects.  These tools can be grouped into 

the following categories (see Figure 30):  Administrative and Technical Resources, Planning and 

Regulatory, Financial, and Education and Outreach.   

 

Unlike a city or county, HCWCID110’s authority is limited. HCWCID110 has broad authority to 

supply and store water for domestic, commercial, and industrial use; operate sanitary systems; and 

provide irrigation, drainage, and water-quality services. It has the power to incur debt, levy taxes, 

charge for services and adopt rules for those services, enter into contracts, obtain easements, and 

exercise eminent domain.  It cannot create ordinances including zoning, building code, and public 

health and safety; however, it can institute a drought plan, along with a drainage policy for 

Commercial Properties, which drainage policy provides certain rules, regulations, and policies 

relating to the cleaning, maintenance, and repair of drainage facilities on commercial properties 

located in HCWCID110 including a certification of compliance requirement.  Each category will 

be reviewed to determine the capabilities of HCWCID110 and when it must rely on the authority 

of the cities and county.  
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Figure 30 - Categories for Capabilities Assessment 

 
Administrative and Technical Resources 

HCWCID110 has a small but highly trained and effective staff 

that includes a District Manager, Office Management Staff, a 

Maintenance Manager, and Maintenance Staff.  It also uses 

professional consultants for most of the support to mitigation 

planning and actions including: 

• Civil Engineers 

• GIS Coordinators  

• Procurement and Finance experts 

• Legal Staff 

• Stormwater Management  

• Municipal Operations and Consulting  

• Bookkeeper 

• Auditor 

 

HCWCID110 used FEMA’s Worksheet 4:  Capability Assessment to list which capabilities it has 

authority to administer or if HCWCID110 relies on the County/City. In most cases from the list, 

the capability falls under the County/City agencies.  For instance, Harris County and the City of 

Houston have permit authority for floodplain development.  A permit is required to do any of the 

following in a floodplain: build, rebuild, bring in fill dirt, re-grade the land, excavate, add on to or 

improve a home or business, place a manufactured or mobile home unit, install an underground or 

above-ground tank, subdivide land, and place accessory buildings and temporary structures. New 

and improved buildings and additions, including manufactured homes, must be elevated to a 

minimum of one foot above the base flood level. Buildings that are damaged more than 50 percent 

Administrative and 

technical resources - refers 

to the community’s staff 

and their tools and skills 

that can be used for 

mitigation planning and to 

implement specific 

mitigation actions.  It also 

refers to the ability to 

access and coordinate these 

resources effectively. 
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of their market value, regardless of whether the damage is due to flood, fire, wind or other cause - 

must be made compliant with the County/City's floodplain management requirements. Before the 

start of any activity that requires a permit, applicants must first consult with the Floodplain 

Administrator to determine whether a proposed project is in a floodplain. Failure to obtain a permit 

constitutes a violation of County/City ordinance and individuals are subject to citations, monetary 

fines, and legal action for their failure to obtain a permit prior to the start of construction or other 

activity that requires a permit. Elevations of fill pads in subdivisions are inspected and validated as 

part of the grading inspection.  Elevation Certificates are collected before the Certificate of 

Occupancy (CO) is issued for buildings located within the Special Flood Hazard Area (SFHA). 

 

Administrative and Technical Review Recommendation to build upon HCWCID110 

Mitigation Efforts:  HCWCID110 can increase its coordination with its City and County partners 

to participate on floodplain, emergency management, and other training, education and plans 

development.  

 

Local Capabilities  HCWCID#110 Explanation/Comment/Discussion 

Administrative/Tech 

Capabilities 

  

Planner/engineer with 

knowledge of land 

development/land management 

practices 

Yes 

Langford Engineering, Inc. is HCWCID110 

Engineer and has these capabilities 

Engineer/professional trained in 

Construction practices related 

to buildings and/or 

infrastructure 

Yes 

Langford Engineering, Inc. is HCWCID110 

Engineer and has these capabilities 

Planner/engineer/scientist with 

an understanding of natural 

hazards 

Yes 

Langford Engineering, Inc. is HCWCID110 

Engineer and has these capabilities 

Transportation Planner 
No 

Transportation planning is not 

responsibility of HCWCID110 

Resiliency Planner 
No 

Transportation planning is not 

responsibility of HCWCID110 

Personnel skilled in GIS 
Yes 

Langford Engineering, Inc. is HCWCID110 

Engineer and has these capabilities 

Full-time building official 
No 

Harris County Permits has this 

responsibility 
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Regulatory and Planning 

As mentioned earlier, many of the plans listed in the worksheet 

are for City and County purposes.  However, there are some 

regulatory and planning efforts that HCWCID110 administers 

including: 

• Encroachment application and procedures 

• Construction/Demolition/Reconstruction/Remodel of 

Existing Residences application for approval 

• New Construction Application for Waste/Wastewater 

capacity 

• Change to Existing Commercial Property  

• Change to Existing Office Building 

• Private Detention Pond Application 

• Drought Plan  

• Landowner Bill of Rights 

 

Local Capabilities  HCWCID#110 Explanation/Comment/Discussion 

Floodplain manager No Harris County is the local FPA 

Emergency Manager 

No 

Harris County Office of Emergency 

Management and Homeland Security has 

this responsibility 

Grant Writer Yes WCID110 has hired JSWA/Gauge 

Other Personnel Yes WCID110 has a full-time staff 

GIS Data 

 Hazard areas 

 Critical facilities 

 Building footprints 

 Land use 

 Assessor data 

 Warning systems 

Yes 

Most of this GIS data is maintained by 

other agencies such as the Harris County 

Appraisal District, HCFCD, HCED, 

HCOEM, TX GLO. 

Langford Engineering, Inc. is HCWCID110 

Engineer and has these capabilities 

Local Capabilities  HCWCID110 Explanation/Comment/Discussion 

Regulatory Tool   

Comprehensive Plan 
N/A 

WCID110 cannot mandate types of development, a key 

purpose of a comprehensive plan 

Zoning Ordinance 
N/A 

WCID110 does not have authority to enact zoning 

ordinances 

Regulatory and Planning –

implementation of ordinances, 

polices, local laws and state 

statutes, and plans and programs 

that relate to the management 

and governance of growth and 

development to include: 

• Local ordinances, zoning and 

building codes 

• On-going plans or projects 
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Local Capabilities  HCWCID110 Explanation/Comment/Discussion 

Subdivision Ordinance 
N/A 

WCID110 does not have authority to enact subdivision 

ordinances 

Site plan review requirements 
N/A 

WCID110 does not have authority to review site plans – 

this is Harris County Permits 

Growth management 

Ordinance 
N/A 

WCID110 does not have authority to enact growth 

management ordinances 

Floodplain Management Plan 

and Floodplain Ordinance N/A 

The floodplain administrator is in the Harris County 

Permits office and floodplain ordinances are set by 

Harris County 

Other special purpose 

ordinance (stormwater, steep 

slope, wildfire) 

N/A 

WCID110 does not have ordinance authority 

BCEGS Rating N/A Harris County does not participate 

Building Code N/A Building codes adopted and enforced by Harris County 

Fire Department ISO rating Class 2 

Rating 

Harris County Emergency Services District No. 7 - ISO 

Rating - Spring Fire Department (springfd.org) 

Erosion or sediment control 

program 
No 

WCID110 can develop a stormwater management 

program in coordination with HCFCD and HCED 

Stormwater Management 

program 
No 

WCID110 can develop a stormwater management 

program in coordination with HCFCD and HCED 

Capital Improvements plan 

Yes 

WCID110 has a CIP for water/wastewater 

infrastructure.  They can expand it to other 

infrastructure items in coordination with HCFCD and 

HCED 

Economic Development Plan No Not a responsibility of WCID 

Local Emergency Response 

Plan 
Yes 

HCWCID110 has a Drought Plan and a TCEQ 

approved Emergency Preparedness Plan.  

HCWCID110’s operator also has an emergency 

response plan.  

Participate in the NFIP No Harris County participates in the NFIP and is the FPA 

Elevation Certificates 
No 

WCID110 doesn’t require that property owners have 

ECs 

https://www.springfd.org/about/iso-rating/
https://www.springfd.org/about/iso-rating/
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Financial Resources 

HCWCID110 has taxing authority, water and sewer rate fees, and 

potential grant funding as financial resources.   

 

Taxing Authority: HCWCID110 is a political subdivision created by 

the State of Texas and has the authority to levy and collect ad 

valorem property taxes. HCWCID110 operates pursuant to The 

Texas Constitution and Chapters 49 and 54 of the Texas Water Code, 

as amended, and is subject to the continued supervision of the Texas 

Commission on Environmental Quality (TCEQ). HCWCID110’s purpose is to provide various 

services such as water, sewer, and drainage to certain areas where municipal services are not 

available. The funds which are used to construct these facilities are obtained through the public sale 

of tax-exempt municipal bonds, as approved by the registered voters residing within the boundaries 

of HCWCID110. An annual ad valorem tax rate is established by the HCWCID110 Board of 

Directors and collected through HCWCID110’s Tax Assessor.  Figure 31 shows the last five year’s 

rates.  

Figure 31 - HCWCID110 Tax Rate for 2019-2023 

 

2023 Tax Rate: $0.32 per $100 assessed valuation 

 2022 Tax Rate: $ 0.33 per $ 100 assessed valuation 

 2021 Tax Rate: $ 0.36 per $ 100 assessed valuation 

 2020 Tax Rate: $ 0.37 per $ 100 assessed valuation 

 2019 Tax Rate: $ 0.39 per $ 100 assessed valuation 
 

 

Water and Sanitary Sewer rates and fees:  HCWCID110 has the authority to establish rates and 

conditions under which water and sanitary sewer services are provided and contracts with an 

operator to operate HCWCID110's water and sewer system, collect amounts owed to HCWCID110 

for such services, report monthly to HCWCID110 on the operations of HCWCID110's systems and 

perform any additional services set out in its contract with HCWCID110. 

 

Local Capabilities  HCWCID110 Explanation/Comment/Discussion 

Participate in CRS No Harris County participates in the CRS 

Other plans 
Yes 

Drainage policy plan, communication plan from District 

to residents 

Flood insurance study or 

other engineering study for 

streams 
No 

HCFCD completes the FIS for all of Harris County, 

HCFCD has completed studies of other areas in the 

WCID110 service area.  WCID110 can commission 

their own studies. 

Financial Resources – 

Financial capabilities - the 

resources that a jurisdiction 

has access to or is eligible to 

use to fund mitigation 

actions. 
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In addition, HCWCID110 actively pursues grants through various state and federal agencies for 

projects and programs, including hazard mitigation. 

 

Insured District Buildings 

HCWCID110 maintains approximately $19.8 million in property insurance coverage on buildings 

and facilities it owns, to protect HCWCID110 from damage due to structural fire, wind, lightning, 

and flooding.  HCWCID110 also carries approximately $300,000 in coverage for mobile 

equipment.  

 

Financial Resources Recommendation to support District Mitigation Efforts: Similar to 

administrative recommendation, training dedicated to finding and understanding all types of grant 

funds (federal and state) could be helpful for HCWCID110 to fund mitigation projects through 

means other than taxes and fees. 

  

 

Local Capabilities  HCWCID110 Explanation/Comment/Discussion 

Financial Tools   

Grants (FEMA, DOT, CDBG) 
Yes 

WCID110 is pursuing FEMA grants and is 

willing to pursue other types of grants 

Capital Improvement Project 

Funding 
Yes 

WCID110 budgets for capital 

improvements 

Authority to levy taxes for 

specific purposes 
Yes 

WCID110 has taxing authority 

Fees for water, sewer, gas, or 

electric services 
Yes 

WCID110 has authority to set water and 

sewer rates 

Impact fees for new 

development 
No 

WCID110 does not have authority to 

assess impact fees 

Incur Debt through general 

obligation bonds 
Yes 

General obligation and revenue bonds 

Incur Debt through special tax 

bonds 
Yes 

Unlimited tax bonds 

Incur debt through private 

activities 
No 

 

Withhold spending in hazard-

prone areas 
No 

 

Stormwater Service fees No  
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Education and Outreach  

HCWCID110’s website is a user-friendly site to find out 

current information on projects from consideration and 

design to construction and completion.  It also includes 

application information, regulations, rates and fees, 

drought plans, landowner bill of rights, water quality 

reports, comptroller data, financial reports, board meeting 

agendas and minutes as well as general information about 

HCWCID110. It actively communicates with its residents 

using a variety of media, each of which have been used to convey information, including content 

about hazards including: 

 

• District Announcements - News releases announcing District events and issues of public 

interest can be found on the website and are sent to local media to help publicize information 

to the public.  

• Website - HCWCID110's official website provides information, applications, forms, and 

other important information. 

• District Email list –HCWCID110 sends emails to individuals who have signed up for 

HCWCID110 Emailing List. 

• SlickText Emergency Notifications - HCWCID110 uses SlickText as a way to provide 

emergency notifications through text. This is an optional communication tool and is used as 

needed by HCWCID110. 

• Quarterly newsletters (mailed, emailed and found on website) - HCWCID110 produces a 

quarterly newsletter that is mailed to all residents within HCWCID110. The newsletter 

covers a broad range of information and provides updates from HCWCID110 consultants, 

upcoming programs, facility information, and other topics. 

• Monthly Potpourri - HCWCID110 produces a monthly potpourri that covers some of the 

most important information and upcoming programs or events happening with 

HCWCID110 and Forest Oaks. Potpourris are mailed with the monthly water bill from 

MOC and available on the District website and announcement posted on social media 

platforms with link to online version. A hyperlink is also provided to residential customers 

who have opted into paperless billing for their monthly water bills. 

• Events – HCWCID110 hosts events throughout the year where information can be provided. 

• Digital Display - HCWCID110 has an outdoor digital display in front of the clubhouse on 

Joanleigh Drive that is passed by regularly by most residents that can provide information 

to the public.  

• Presentations – Flood control projects, as well as consultant reports on projects, can be 

found on HCWCID110’s website. 

• Reference links to additional flood control resources and water conservation sources are 

provided on the website, e.g. Harris County Flood Control, where residents can obtain 

information from watersheds, rain gauges data and other important information.  

 

 

 

Education and Outreach –refers to 

education and outreach programs 

and methods already in place that 

could be used to implement 

mitigation activities and 

communicate hazard-related 

information. 
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Education and Awareness Recommendation to support District Mitigation Efforts – 

HCWCID110 can work with the City of Houston and Harris County for hazard awareness campaign 

support as staff is limited in this area as are funds for materials.  Grants or City/County financial 

assistance for updated relevant materials and distribution would be helpful.  

 

Participation in the NFIP 
Participation in the National Flood Insurance Program (NFIP) is important to HCWCID110 and its 

residents.  This is evidenced by the cities near the planning area, and the County’s commitment to 

regulating development and redevelopment, by adoption of provisions that exceed the minimum 

requirements, and by its active pursuit of mitigation opportunities.  The cities and Harris County, 

with support from the utility and special districts like HCWCID110, are firmly committed to 

continued compliance with the NFIP.  It is important to note that HCWCID110 cannot participate 

in the NFIP as cities and counties do.  It cannot apply for NFIP (only cities and county can) or CRS 

Local Capabilities  HCWCID110 Explanation/Comment/Discussion 

Education and Outreach Tools   

Program/Organization No  

Community Newsletters Yes Monthly Potpourri and quarterly newsletter 

Hazard awareness campaigns 

(such as Firewise, Storm Ready, 

Severe Weather Awareness 

Week, school programs, public 

events) 

No 

 

Local news 

Yes 

WCID110vcollaborates with the local 

newspaper, Community Impact 

Spring/Klien 

Organizations that 

represent/advocate for/interact 

with underserved and 

vulnerable communities 

No 

 

Social media Yes The WCID110 has Facebook 

Other 

Yes 

Text alerts and digital signs, open monthly 

board meetings, National Night Out, other 

community events, communicate with 

adjacent MUDs on common issues 

(drainage, etc.), state and local elected 

officials 
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(only cities and county can) status.  However, it supports the communities around its planning area 

in any way it can to keep its standing in the NFIP and CRS. 

 

HCWCID110 is a water control and improvement municipal utility district and a political 

subdivision of the State of Texas. Considering it is a separate entity and does not directly participate 

in the NFIP, specific actions will be determined by representatives and officials within the City of 

Houston and Harris County of which HCWCID110 planning area is located.  With this in mind, 

HCWCID110 did not identify and prioritize NFIP actions as part of the planning process.  

HCWCID110 will continue to work closely with the City of Houston and Harris County to identify 

and recommend actions that will ensure continued compliance with the NFIP. 

 

The City of Houston satisfied requirements for initial participation in the NFIP and joined the 

Emergency Program and ultimately the regular program in 1979.  The effective Flood Insurance 

Rate Map for the City has been revised a number of times to reflect more detailed information and 

changes to the floodplain and is now used as the minimum flood hazard area within which 

development must conform to floodplain management regulations, the most current on January 29, 

2021.  It entered the CRS program in 2002 and as of 2009 its current classification is 5 giving a 

25% discount to homeowner’s flood insurance in the special flood hazard area (SFHA) and a 10% 

discount for those outside of the SFHA.   

 

Harris County satisfied requirements for initial participation in the NFIP and joined the Emergency 

Program.  Upon issuance and final approval of the Flood Insurance Rate Map in May 1970, the 

County joined the Regular Program.  The effective Flood Insurance Rate Map for the County has 

been revised a number of times to reflect more detailed information and changes to the floodplain 

and is now used as the minimum flood hazard area within which development must conform to 

floodplain management regulations, the most current on November 15, 2019.  It entered the CRS 

program in 2004 and as of 2014 its current classification is 7 giving a 15% discount to homeowner’s 

flood insurance in the special flood hazard area (SFHA) and a 5% discount for those outside of the 

SFHA.   
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Section 3. Hazard Identification and Risk Assessment 

Introduction 
Risk assessments are conducted to determine the potential impacts of specified hazards on human 

safety, the economy, and both the developed and natural environments of the community. Risk, as 

viewed from a hazard mitigation perspective, is the potential for loss of life, personal injury, 

property damage, loss or other impacts created by the interaction of natural hazards with local 

citizens and community assets.  FEMA has provided a diagram (Figure 32) that illustrates the 

concept of risk as the overlap between hazards and community assets – the smaller the overlap, the 

lower the risk. Each hazard includes a description of the location, extent, previous occurrence, and 

probability of future events. Hazards are then evaluated based on potential impact on the 

community, the community’s overall vulnerability, and the most significant risks. 

 

Figure 32 - FEMA Concept of Risk Diagram 

 

Overview of Risks 
Table 11 compiles all injuries, deaths, and property damage that was reported to the NCEI database 

from all natural hazards from 2000 to 2023. It is important to note that the data was for all of Harris 

County as that database does not have data for just HCWCID110. 

 

Table 11 - Harris County Injuries, Deaths, and Damages from Natural Hazards 

(Source: NCEI)  

Injuries from 2000-2023 247 

Deaths from 2000-2023 87 

Property Damage from 2000-2023 $20.549 Billion 

 

Natural Hazards

Location

Extent 

(Magnitude/Strength)

Previous Occurrences

Future Probability

Community 

Assets

Population

Built Environment

Natural 

Environment

Economy

RISK 
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Hazards Included 

The Hazard Summary table (Table 12) provides an overview of the likelihood of occurrence and 

the estimated impact on public health, safety, and property for the hazards included in this plan. 

The categories below were reviewed for each hazard profiled and summarized in Table 13. 

 

Table 12 - Classifications and Definitions for Hazards 

Location (Geographic Area Affected)  

Negligible: Less than 10 percent of planning area or isolated single-point occurrences.  

Limited: 10 to 25 percent of the planning area or limited single-point occurrences.  

Significant: 25 to 75 percent of planning area or frequent single-point occurrences.  

Extensive: 75 to 100 percent of planning area or consistent single-point occurrences.  

 

Probability of Future Events  

Unlikely: Less than 1% probability of occurrence in the next year or a recurrence interval of > every 

100 years.  

Occasional: 1 to 10%probability of occurrence in the next year or a recurrence interval of 11 to 100 

years.  

Likely: 10 to 90% probability of occurrence in the next year or a recurrence interval of 1 to 10 years. 

Highly Likely: 90 to 100 percent probability of occurrence in the next year or a recurrence interval 

of < than 1 year.  

 

Maximum Probable Extent (Magnitude based on historic events or future probability)  

Weak: Limited classification on scientific scale, slow speed of onset or short duration of event, 

resulting in little to no damage.  

Moderate: Moderate classification on scientific scale, moderate speed of onset or moderate duration 

of event, resulting in some damage and loss of services for days.  

Severe: Severe classification on scientific scale, fast speed of onset or long duration of event, 

resulting in devastating damage and loss of services for weeks or months.  

Extreme: Extreme classification on scientific scale, immediate onset or extended duration of event, 

resulting in catastrophic damage and uninhabitable conditions. 

 

Overall Significance  

Low: Two or more criteria fall in lower classifications, or the event has a minimal impact on the 

planning area. This rating is sometimes used for hazards with a minimal or unknown record of 

occurrences or for hazards with minimal mitigation potential.  

Medium: The criteria fall mostly in the middle ranges of classifications and the event’s impacts on 

the planning area are noticeable but not devastating. This rating is sometimes used for hazards with 

a high extent rating but very low probability rating.  

High: The criteria consistently fall in the high classifications and the event is likely/highly likely to 

occur with severe strength over a significant to extensive portion of the planning area.    
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Table 13 - Hazard Summary 

 

Hazards Omitted 

HCWCID110 focused on hazards that occur within the planning area that historically have had 

enough impact (e.g., damage to property, infrastructure, injury, or death) that mitigation of that 

hazard is necessary for the welfare of the community. Certain hazards have no history of impact in 

the planning area; therefore, HCWCID110 has decided to omit these hazards. Important to note, 

while HCWCID110 believes these hazards are negligible, each year it will review the hazard during 

its annual review to determine if the impact has changed, and if so, will update the plan accordingly. 
 

 

 

Natural Hazard Location 
(N, L, S, E) 

Maximum Extent 
(W, M, S, E) 

Likelihood of 
Occurrence 
(U, O, L, H) 

 

Overall 
Significance 

(L, M, H) 

Drought 
  

Extensive Moderate Likely Medium 

Extreme 
Cold/Freezes 

  

Extensive Moderate Likely Medium 

Extreme Heat 
 
 

Extensive Weak Likely Low 

Flooding 
  

Extensive Extreme Highly likely High 

Hail 
  

Extensive Weak Likely Low 

Hurricanes and 
Tropical Storms  

Extensive Extreme Highly likely High 

Lightning 
 
 

Extensive Moderate Highly likely Medium 

Subsidence 
  

Extensive Weak Unlikely Low 

Thunderstorms/ 
damaging winds 

Extensive Severe Highly likely High 

Tornados 
  

Extensive Severe Unlikely Low 

Wildfire 
  

Significant Weak Unlikely Low 

Winter storms 
  

Extensive Weak Unlikely Low 
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Table 14 - Hazards Omitted 

 

Numerous federal agencies maintain a variety of records regarding losses associated with natural 

hazards. Unfortunately, no single source is considered to offer a definitive accounting of all losses. 

FEMA maintains records on federal expenditures associated with declared major disasters. The 

U.S. Army Corps of Engineers and the Natural Resources Conservation Service collect data on 

losses during some of their ongoing projects and studies. As mentioned earlier in this Section, 

NOAA’s National Center for Environmental Information database is another source where data 

statistics such as injuries, deaths, and damage estimates are maintained for a variety of natural 

hazards. The data is maintained at the county level, with more recent entries listing the specific 

location within the county. Although not always specific to the HCWCID110, this county-wide 

hazard data from the NCEI is often the best available resource for documenting historical events. 

 

Data on Presidential Disaster Declarations characterize some natural disasters that have affected 

the area. In 1965, the federal government began to maintain records of events determined to be 

significant enough to warrant declaration of a major disaster by the President of the United States. 

Presidential Disaster Declarations (DRs) are made at the county level and are not specific to any 

one city. FEMA’s website on Disaster Declaration for States and Counties (Disaster Declarations 

for States and Counties | FEMA.gov) provides a summary illustration for Harris County, Texas 

from 1953-2024 of Disaster Declarations as shown in Figure 33.  A total of 27 disaster declarations 

have been made for Harris County since 1953.  By hazard, floods top the list with eleven, followed 

by severe storms with eight, tropical storms/hurricanes with five and fire, severe ice storms and 

tornado with one.  

 

.   

 

 

 

 

 

 

 

 

 
Natural Hazard 

 
Review 

 
Reason for Omission 

Coastal erosion Omit Does not occur in the planning area 

Dam/levee failure Omit While dams exist in Harris County, there are no dams close to the 
planning area (within 50 miles) that would have any effect on the 
planning area in the event of a failure 

Earthquake Omit A query of the USGS fault database indicates there are no 
Classification A or B faults in Harris County Texas 

https://www.fema.gov/data-visualization/disaster-declarations-states-and-counties
https://www.fema.gov/data-visualization/disaster-declarations-states-and-counties
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Figure 33 - Visual Summary of Disaster Declarations for Harris County, Texas 1953-2023 

 
 

It should be noted that not all disaster declarations for Harris County affected HCWCID110.  
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Table 15 - Natural Hazard Events and Declared Major Disasters in Harris County 

(Sources: FEMA, NCEI database) 

Date & Disaster (DR) Nature of Event 

July 11, 1973 DR-398 Severe Storm and Flooding 

June 19, 1976 DR-510 Flood 

April 26, 1979 DR-580 Severe Storms 

September 25, 1979 DR-603 Severe Storm and Flooding 

August 19, 1983 DR-689 Hurricane Alicia 

October 30, 1984 DR-727 Flood 

May 19, 1989 DR-828 Flood 

July 18, 1989 DR 836 Flood 

March 20, 1992 DR 937 Flood 

December 4, 1992 DR 970 Tornado 

October 18, 1994 DR-1041 Severe Thunderstorms and Flooding 

August 26, 1998 DR-1239 Severe Storm 

September 23, 1998 DR-1245 Severe Storm and Flooding - Tropical Storm Francis 

October 21 1998 DR-1257 Flood 

June 9, 2001 DR-1379 Severe Storm and Flooding - Tropical Storm Allison 

November 5 2002 DR-1439 Coastal Strom 

September 24, 2005 DR-1606 Hurricane Rita 

January 11, 2006 DR 1624 Fire 

October 2, 2007 DR 1730 Severe Storm 

September 13, 2008 DR-1791 Hurricane Ike 

May 15, 2015 DR 4223 Severe Storm 

November 25, 2015 DR-4245 Severe Storms 

April 25, 2016 DR-4269 Flood 

June 11, 2016 DR-4272 Texas Severe Storms and Flooding 

August 25, 2017 DR-4332 Hurricane/Tropical Strom Harvey 

October 4, 2019 DR-4466 Flood 

Feb 19, 2021 DR-4586 Texas Severe Winter Storms 
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Losses Due to Major Disasters 

According to the NOAA NCEI Climate Monitoring website, The U.S. has sustained 363 weather 

and climate disasters since 1980 where overall damages/costs reached or exceeded $1 billion 

(https://www.ncei.noaa.gov/access/billions/). Although there is not one list of all private and public 

losses from natural disasters for the planning area, NOAA provides an annual review of disasters 

and costs nationwide.  Using that information, for 2022, the total cost of the 18 weather/climate 

disaster events to affect the United States was $165.1 billion. The events included 1 flooding event, 

9 severe storm events, 3 tropical cyclone events, 2 tornado outbreaks, 1 wildfire event, 1 drought 

and heat wave event and 1 winter storm event. The illustration (Figure 34 below depicts the timing 

and location of these disasters). 

 

Figure 34 - 2022 Disasters and Locations 

 
 

In most declared major disasters, the federal government reimburses at least 75% of the eligible 

costs of cleanup and recovery, and possibly more depending on the severity of the disaster. The 

remaining percentage is covered by the state and affected local jurisdictions. These costs, which do 

not include costs incurred by other federal agencies or by state and local agencies, include those 

associated with:  

  

• Public assistance for debris removal, emergency services, roads and bridges, flood control 

facilities, public buildings and equipment, public utilities, and parks and recreational 

facilities.  

• Financial assistance disbursed for individual and household grants, emergency food and 

shelter, and other assistance to individuals. 

• Grant funds set aside to support hazard mitigation. 

https://www.ncei.noaa.gov/access/billions/
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An example is Texas Severe Winter Storms (4586-DR-TX). On February 18, 2021, Governor 

Abbott requested a major disaster declaration due to severe winter storms beginning on February 

11, 2021, and continuing. The Governor requested a declaration for Individual Assistance; all 

categories of Public assistance, including snow assistance; and Hazard Mitigation for all 254 Texas 

counties. This event was of the severity and magnitude that the need for supplemental Federal 

assistance was determined to be necessary prior to the completion of joint Federal, State, and local 

government Preliminary Damage Assessments (PDAs). Per 44 C.F.R.§ 206.33(d) and § 206.36(d), 

the requirement for a joint PDA may be waived for those incidents of such unusual severity and 

magnitude that formal field damage assessments are not required to establish the need for 

supplemental Federal assistance under the Stafford Act. On February 19, 2021, President Biden 

declared that a major disaster exists in the State of Texas. The funding obligations were as follow 

on Figure 35. 

   

Figure 35 - Funding Obligations by FEMA Disaster Category 

 
 

 

The identification of hazards, however, is the start of a process to understand what hazard mitigation 

actions could be undertaken to reduce future risk to the residents of HCWCID110 and its business 

sector.   
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HCWCID110 reviewed the State of Texas Hazard Mitigation Plan (2023), the National Oceanic 

and Atmospheric Administration’s National Centers for Environmental Information (NOAA, 

NCEI) hazard database, FEMA’s Disaster Declarations, Risk Index, the Harris County Flood 

Control District’s flood warning system website database, Harris County’s Hazard Mitigation Plan, 

Texas A&M Forest Service, Texas Wildfire Risk Assessment (TxWRAP), USDA Drought 

Disasters for Harris County and the CDC’s Social Vulnerability Index. These reports were used in 

this plan as follows: 

 

State of Texas Hazard Mitigation Plan (2023): Plan’s goals, actions and hazards were reviewed to 

gather data for this plan for mitigation strategy, goals, actions, and hazard data. 

 

National Oceanic and Atmospheric Administration’s National Centers for Environmental 

Information (NOAA, NCEI): Information used to gather hazard data. 

 

FEMA Disaster Declarations and Risk Index: Information was used for historical information and 

for hazard data. 

 

Harris County Flood Control District’s Flood Warning System Database: Database was queried to 

provide historical and real time hazard data. 

 

Harris County Hazard Mitigation Plan Update: Plan’s goals, actions and hazards were reviewed to 

gather data for this plan. 

 

Texas A&M Forest Service Texas Wildfire Assessment: Report was reviewed to gather hazard data. 

 

CDC Social Vulnerability database was used for information on risk for vulnerable population.  

 

The next part of this section focuses on hazard identification, the potential impact of these hazards, 

and the community’s vulnerability from each hazard.  
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Drought 
 

Hazard Description 

Drought is a weather condition characterized by prolonged dryness that causes a significant 

decrease in soil moisture and water availability, making it challenging for plants, animals, and 

humans to thrive. In Texas, drought is specifically described in two main categories: agricultural 

drought and hydrologic drought: 

 

• Agricultural drought refers to a dry period that lasts long enough and is intense enough to 

significantly impact crop and animal farming. It hampers agricultural productivity and can 

have adverse effects on the livelihoods of farmers and the availability of food resources.   

• Hydrologic drought, on the other hand, is a more prolonged state of abnormally dry weather, 

leading to depletion of both surface and groundwater sources. This condition results in 

reduced water flow in rivers, streams, and springs, which can have far-reaching 

consequences on water supplies for various uses. 

 

Texas is geographically diverse, divided into ten climatic divisions, ranging from areas with heavy 

precipitation to semi-arid and arid regions. As a result, different parts of the state are susceptible to 

periodic droughts of varying degrees of severity. This susceptibility is partly influenced by Texas' 

proximity to the Great American Desert in the southwestern United States. Throughout recorded 

history, Texas has experienced droughts in each decade, some of which have been particularly 

severe and had significant impacts on the state and its communities. 

 

Location 

Harris County is susceptible to all ranges of drought as defined by the Palmer Drought Severity 

Index (see magnitude/extent section) and since drought occurs on regional scale, all of the 

HCWCID110 is equally at risk as it can occur anywhere in HCWCID110.  

 

Previous Occurrences 

The NOAA Storm Events Database documents 14 drought events for Harris County since the year 

1996. See Table 16. 
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Table 16 - Drought Events in Harris County, 1996 – 2023 

(Source: NOAA/NCEI) 
 

 

 

This table did not include the well-known droughts that affected almost all of Texas including 

HCWCID110 in 2011-2013. The U.S. Drought Monitor indicates that 99% of the State was 

suffering at least “severe” drought conditions during the droughts beginning in 2011. 

 

Future Occurrences 

Based on seven years (1996, 1998, 2000, 2011, 2012, 2013, and 2022) of drought events within 27 

years, a drought occurs approximately once every 3.8 years on average in Harris County and since 

droughts occur at a regional level, HCWCID110 can expect a drought event approximately once 

every 3.8 years or a ~25% chance annually. 

 

Extent 

In 1965, W.C. Palmer developed an index to measure the departure of the moisture supply, called 

the Palmer Drought Severity Index (PDSI).  The PDSI indicates the prolonged and abnormal 

moisture deficiency or excess and general conditions, not local variations caused by isolated rain. 

The PDSI is an important climatological tool for evaluating the scope, severity, and frequency of 

prolonged periods of abnormally dry or wet weather.  Figure 34 shows the National Palmer Drought 

Severity Index (long-term). The graphic clearly depicts most of Texas being in a very severe 

drought (PDSI -4.0).  

 

The equation for the PDSI was empirically derived from the monthly temperature and precipitation 

scenarios of 13 instances of extreme drought in western Kansas and central Iowa and by assigning 

an index value of -4 for these cases. Conversely, a +4 represents extremely wet conditions. From 

these values, seven categories of wet and dry conditions can be defined. Table 17 identifies the 

values used to define the PDSI.  During the 2011 event the PDSI was -4.0 and again in 2023. 

HCWCID110, Harris County and the State can expect to experience continued exposure to the full 

range of drought conditions expressed by the PDSI. 
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Table 17 - Palmer Drought Severity Index 

(Source: NOAA, National Weather Service - Climate Prediction Center) 

Palmer Drought Severity Index 

-4.0 or less (Extreme Drought) 

-3.0 or -3.9 (Severe Drought) 

-2.0 or -2.9 (Moderate Drought) 

-1.9 to +1.9 (Near Normal) 

+2.0 or +2.9 (Unusual Moist Spell) 

+3.0 or +3.9 (Very Moist Spell) 

+4.0 or above (Extremely Moist) 

 

Figure 36 - PDSI Map 

(Source NCEI/NOAA) 
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The U.S. Drought Monitor Drought Intensity Scale classifies drought by 5 categories, D0 through D4, 

with D4 being the most extreme drought conditions. Figure 37 below provides the description and 

impact for each category.  

 

Figure 37 - Drought Classification (US Drought Monitor) 
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The maximum drought extent experienced in Harris County is a Category D4 (exceptional drought) that 

was reported by the U.S Drought Monitor in 2011 – Drought.gov (Figure 38) and again in 2023. 

Therefore, it is deduced that HCWCID110 also experienced a maximum D4 Drought. 

 

Figure 38 - U.S. Drought Monitor – Drought.gov 

Data from Week of 8/30/2011 
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The drought condition from 10/3/23 in Harris County and HCWCID110 is shown below in Figure 

39. It shows, by red outline (so the streets and cities can be seen) that the area was in extreme 

drought.  The circle shows the planning area.  

 

Figure 39 - U.S. Drought Monitor – Drought.gov 

Data from Week of 10/3/23 

 
 

Impact 
The Drought Impact Reporter (DIR) is the nation’s first comprehensive database of drought 

impacts.  The database contains information from multiple federal agencies including the U.S. 

Department of Agriculture Risk Management Agency, the National Oceanic and Atmospheric 

Administration TRACS program and Sectoral Applications Research Program.  The DIR reports 

on County level but since drought impacts on a regional level, it can be surmised that the same 

impacts were experienced in HCWCID110.  Figure 40 describes the number of impacts reported 

by category with plants, wildlife, and agriculture being reported with the greatest frequency. This 

data from the DIR started being reported in July 2005. 

 

Figure 40 - Drought Impact Report for Harris County Texas – July 2005 to July 2023 

 
Apart from the impacts already mentioned in the Disaster Impact Report (DIR), drought had its 

most significant effects on densely populated areas, leading to the implementation of long-term 

water conservation and reduction measures. The Texas Agricultural Extension Service estimated a 
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substantial economic loss of $4 billion statewide due to the 1996 drought. As previously discussed, 

in 2011 the Southeast Texas region experienced an extended drought, causing record-breaking 

damages. Many crops were completely lost, and numerous animals had to be sold due to insufficient 

grazing resources. The extent of the damage in this region was significant, with property damage 

estimated at $10 million and agricultural losses amounting to approximately $100 million. Also, 

according to a February 2022 study by TWDB, the state’s agriculture industry alone suffered an 

estimated $36 billion in direct losses from this drought. Unfortunately, specific values for 

HCWCID110 are not available as the data is only provided on a regional or county basis. 

 

Effect of Climate Change on Drought 

Due to climate change, the probability of a drought event and its duration may increase in the future. 

This is due to the possibility of warming trends in the climate as well as fluctuations in the rainfall 

patterns. 

 

According to the NOAA’s Climate Mapping for Resilience and Adaption (CMRA) tool there is an 

estimated reduction in rainfall over the rest of the century in Harris County if fossil fuel emissions 

continue at current levels (characterized as higher emissions). However, estimations show a similar 

level of annual precipitation if society “lowers emissions” which is characterized by drastically 

reducing use of fossil fuels and reducing global emissions of heat trapping gases to zero by 2040. 

Figure 41 below shows the comparison of the estimated annual precipitation over time based on 

these lower or higher emissions. 

 

Figure 41 - Estimated Annual Precipitation Over Remainder of 21st Century 

About CMRA | Climate Mapping for Resilience and Adaptation 

 
 

 

 

https://resilience.climate.gov/pages/about
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Social Vulnerability 

Social vulnerability is defined as the susceptibility of social groups to the adverse impacts of natural 

hazards, including disproportionate death, injury, loss, or disruption of livelihood. Social 

vulnerability considers the social, economic, demographic, and housing characteristics of a 

community that influence its ability to prepare for, respond to, cope with, recover from, and adapt 

to environmental hazards. 

 

In drought conditions, there are often water supply and quality issues. This adversely impacts 

socially vulnerable communities such as the elderly, children, low-income families, as well as those 

with professions such as farmers. Low-income families may live in areas that rely on poorly 

maintained water systems that put them at increased risk of health problems due to contaminated 

drinking water or being forced to reduce consumption during drought events. These same issues 

could affect the elderly community that may live in care facilities. Farmers could be negatively 

affected by reduced crop yield during drought events which could drastically lower their income 

potential. Figure 42 shows the social vulnerability ranges from very high to very low for the census 

tracts that make up the planning area.  

 

Figure 42 - Social Vulnerability Index for Five Census Tracts in HCWCID110 

 
 

Overall Vulnerability 

Drought risks to people and property within the HCWCID110 cannot be distinguished by area; the 

hazard is reasonably predicted to have uniform probability of occurrence across the entire County. 

All people and assets are considered to have the same degree of exposure.  
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The drought hazard affects all residential and commercial building types about equally within the 

planning area. Based on the assets that HCWCID110 has authority over, vulnerable assets may 

include infrastructure, water distribution, water transmission lines, and water wells. 

 

The National Risk Index shows droughts are relatively moderate risk (88.5 national percentile) and 

relatively moderate (86.0 national percentile) in expected annual loss. This index estimates $387 

thousand dollar expected annual loss for Harris County as a whole. 

 

Figure 43 - National Risk Index for Drought for County and Census Tracts 
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Extreme Heat 
 

Hazard Description 

The 2018 Texas HMP Update provides a definition of extreme heat, describing it as a combination 

of very high temperatures and exceptionally humid conditions. When this combination persists over 

an extended period, it is referred to as a heat wave. Extreme heat poses a significant threat to human 

life by pushing the body beyond its normal limits. Under usual circumstances, the body's internal 

thermostat triggers perspiration, which evaporates to cool the body down. However, in extreme heat 

and high humidity, evaporation slows down, and the body must work harder to maintain a normal 

temperature. 

 

Extreme heat is characterized by temperatures that are 10 degrees or more above the average high 

temperature for the region and last for several weeks. Humid or muggy conditions exacerbate the 

discomfort of high temperatures, occurring when a "dome" of high atmospheric pressure traps hazy 

and damp air near the ground. Excessively dry and hot conditions often precede dust storms. 

 

Heat-related illnesses typically occur when individuals have been exposed to excessive heat or have 

exerted themselves beyond their capacity, taking into account factors like age and physical 

condition. Additionally, stagnant atmospheric conditions and poor air quality can contribute to and 

worsen heat-related health problems. It is crucial to be aware of the risks associated with extreme 

heat and take appropriate precautions to protect oneself during such conditions. 

 
Location 

Extreme heat occurs on a regional scale, so all HCWCID110 is equally at risk. The climate in the 

region often bodes itself to having hot and humid summers with prolonged heat waves.  

 

Previous Occurrences 

The NOAA Storm Events Database documents 65 extreme heat events for Harris County since the 

year 1996. Those events are spread over 10 years with many of the years containing multiple heat 

events. These events are summarized in Table 18. The NOAA database showed that during those 

65 heat events there were 126 recorded deaths. 

 

Table 18 - Heat Events in Harris County, 1998 – 2023 

(Source: NOAA/NCEI) 
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Future Occurrences 

Based on 10 years with extreme heat events over the last 27 years, an extreme heat event occurs 

approximately every 2.7 years and has an approximately 37% chance annually in Harris County. 

Since extreme heat occurs at a regional level, HCWCID110 can expect the same chance of heat 

event throughout HCWCID110. 

 

Extent 

The National Weather Service (NWS) released a Heat Index (Figure 44) which helps describe how 

perceived heat changes as relative humidity and temperature changes. This index also color codes 

the likelihood of heat disorders at different perceived heat temperatures when people have 

prolonged exposure or are completing strenuous activities. 

 

Figure 44 - NWS Heat Index 

 
 
Impact 

The NWS also tracks the impact of extreme heat with prolonged exposure or when completing 

strenuous activities. Figure 45 shows effects on the body at different heat index levels. 
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Figure 45 - Likelihood of Heat Disorders with Prolonged Exposure or Strenuous Activity 

 
 

In HCWCID110, the risk of extreme heat affects all people and properties uniformly across the 

entire area. There is no distinction in the probability of its occurrence; it is expected to have an 

equal chance of happening throughout HCWCID110.  

 

Excessive heat can put a strain on the electrical power system. The high demand for cooling and air 

conditioning during extreme heat can lead to increased energy usage, potentially causing power 

outages. Areas experiencing power outages are directly impacted, and vulnerable populations, such 

as the elderly, young children, and economically disadvantaged individuals, could be particularly 

affected by these disruptions. 

 

Overall, extreme heat poses a significant concern for Harris County, as it affects everyone and 

places additional stress on both human health and the infrastructure, particularly the electrical grid. 

Understanding these risks is crucial for implementing appropriate measures to protect vulnerable 

populations and ensure the overall well-being of residents during extreme heat events. 

 

Effect of Climate Change on Extreme Heat 

Due to climate change, the probability of an extreme heat event and its duration may increase in the 

future. This is due to the possibility of warming trends in the climate. There will also likely be more 

severe cases of extreme heat events based on these trends. 

 

According to the Climate Mapping for Resilience and Adaption (CMRA) tool there is an estimated 

increased in extreme heat days (>90 degrees F) over the rest of the century in Harris County if fossil 

fuel emissions continue at current levels (characterized as higher emissions). However, estimations 

show a smaller increase in extreme heat days if society “lowers emissions” which is characterized 

by drastically reducing use of fossil fuels and reducing global emissions of heat trapping gases to 

zero by 2040. Figure 46 below shows the comparison of the estimated number of days per year with 

higher than 90 degrees Fahrenheit temperatures over the rest of the century based on these lower or 

higher emissions. 
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Figure 46 - Estimated Days Per Year >90°F Over Remainder of 21st Century 

 
 

Social Vulnerability 

Social vulnerability is defined as the susceptibility of social groups to the adverse impacts of natural 

hazards, including disproportionate death, injury, loss, or disruption of livelihood. Social 

vulnerability considers the social, economic, demographic, and housing characteristics of a 

community that influence its ability to prepare for, respond to, cope with, recover from, and adapt 

to environmental hazards. 

 

Certain populations, such as older adults and those with lower incomes, are generally assumed to 

be more vulnerable to the effects of very high temperatures. This vulnerability can be attributed to 

their reduced physical capacity to tolerate extreme heat or their lack of access to air conditioning; 

or in some cases, both. These factors make them more susceptible to heat-related health issues and 

discomfort during prolonged periods of extreme heat.  

 
Overall Vulnerability 

Extreme heat risks to property within the HCWCID110 cannot be distinguished by area; the hazard 

is reasonably predicted to have uniform probability of occurrence across the entire District. After 
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reviewing the NCEI database, there is no recorded property damage from extreme heat events. The 

chance of future damage to property is then considered negligible. As stated in the previous section, 

the disadvantaged population is most at risk of injury or death from future extreme heat events. 

 

The National Risk Index shows extreme heat is a relatively high risk (99.4 national percentile) in 

expected annual loss. This index estimates a $13 million dollar expected annual loss for Harris 

County as a whole. 

 

 

Figure 47 - National Risk Index for Extreme Heat for County and Census Tracts 
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Flood 
 

Hazard Description 

The NOAA National Severe Storms Laboratory describes a flood as an overflow of water onto land 

that is typically dry. Floods can occur during heavy rains, when dams or levees break, when snow 

melts quickly, or when ocean waves come to land. Floods are the most common type of weather-

related natural disaster in the plan area. Records show that up to 90 percent of the State of Texas’s 

reported damage from natural disasters comes from flooding. 

 

Flash flooding is a specific type of flood that occurs when there is heavy rainfall that is greater than 

what the ground can absorb. This is the most dangerous type of flood because it can happen very 

suddenly and there is often not much time to warn citizens of the danger. 

 

Location 

Figure 48 below shows the location of the floodway, 1% (100-year), and 0.2% (500-year) 

floodplains for the area surrounding and including the planning area of HCWCID110. The dark 

blue color is at the highest risk of flooding. 

 

Figure 48 - Flood Zone Overlay for HCWCID110 

 
There are 94 NFIP policies in force within the planning area, insuring structures, and contents at a 

value of $3,297,018.00. About 75% of those NFIP polices are in the SFHA. The geographic area 

affected is considered Significant. 
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Previous Occurrences 

The NCEI Storm Events Database lists 160 flood events in the last 20 years in Harris County as a 

whole. The NCEI database does not report the events for the planning area of HCWCID110 

separately, but they do report the events individually for Spring. The NCEI database reports 9 flood 

events that affected Spring in the last 20 years. Table 19 summarizes those events and the reported 

damage. It appears the database does not accurately annotate the damages to parts of the county as 

it can be difficult to separate that data. For a more accurate representation of the damages, the NCEI 

database reports over $10.3 billion dollars in damages from floods in the last 20 years for Harris 

County as a whole, with 61 reported deaths. 

 

Table 19 - Floods in Spring Texas 7/1/2003 to 7/31/2023 

(Source: NCEI Database) 

 
Future Occurrences 

Based on the NCEI Storm Events Database, there were 9 events in Spring, Texas over the last 20 

years. That equals about an event every other year or 45% chance each year. 

 

Extent 

The severity of a flood event is determined by a 

combination of stream and river basin topography 

and physiography; precipitation and weather 

patterns; recent soil moisture conditions; and the 

degree of vegetative clearing. The principal factors 

affecting flood damage are flood depth and 

velocity. The deeper and faster flood flows 

become, the more damage they can cause. Shallow 

flooding with high velocities can cause as much 

damage as deep flooding with slow.  For 

HCWCID110, floods are and continue to be the 

most frequent, destructive, and costly natural 

hazard facing the planning area.  Once a river 

reaches flood stage, the National Weather Service 

utilizes flood categories (as shown in the box to the 

right) in describing the severity of a flood event in 

the corresponding river reach. HCWCID110 is in the Cypress Creek watershed which is flood 

prone. 
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Harris County Flood Control District has 188 rain gages throughout the County that are monitored 

for water levels, inundation levels, and rainfall totals, with several surrounding the planning area 

(red circle) as shown Figure 49. 

Figure 49 - HCFCD Gages near HCWCID110 

 

A closer look at Sensor 1119 – 1120 Cypress Creek@I-45 can show historical rainfall, current 

conditions, flood frequency, and elevation information as shown in Figure 50 and 51. 

Figure 50 - Gage 1120 Cypress Creek @I-45 
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Figure 51 - Data from Gage 1120 Cypress Creek @I-45 
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Data from the National Weather Service to help determine the extent can be found in Figure 52.  

Figure 52 - NWS River Stage for Cypress Creek Near Westfield Gauge (WFDT2) 

 

The maximum probable extent of a future flood is considered extreme because the area can and has 

experienced major flood stage as shown in Figure 53. As noted by the above figures, Hurricane 

Harvey dropped huge amounts of rain in a short period of time. Many nearby gauges show similar 

data. This information can be retrieved for any day, event or period after the gauges were installed.  
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Figure 53 - Cypress Creek Near Westfield historical Crest 8-29-17 -97.12 ft 

 

Impact 

Structures impacted with the HCWCID110 planning area can be shown below.   

 

Type Number of Structures 

Residential Housing Units (occupied and vacant) 2,209 

Non-Residential Units  300 

District Infrastructure and Utility Buildings 12 

District owned buildings 5 

 

Flood insurance policies and claims information can be used to identify buildings in mapped 

floodplains (where lenders require insurance) and where flooding has occurred (where owners are 

sufficiently concerned that they purchase flood insurance even if not required).  There are 94 NFIP 
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policies in force within the planning area, insuring structures, and contents at a value of 

$3,297,018.00. About 75% of those NFIP polices are in the SFHA.  

 

NFIP Repetitive Loss Properties 

In recent years, FEMA has focused considerable attention on the Repetitive Loss (RL) properties 

which are a subset of insured buildings. Repetitive loss properties make up only 1 to 2 percent of 

flood insurance policies in force nationally, yet they account for 40 percent of the nation’s flood 

insurance claim payments.  An RL property is defined as a property that has received two or more 

claim payments of at least $1,000 over a ten-year period. FEMA’s database identifies 26 properties 

as RL properties in HCWCID110. This number includes properties with active flood insurance 

policies as well as those with inactive policies.  Figure 54 provides a general area within the 

planning area where properties classified as RL and SRL are located.  SRL, Severe Repetitive Loss 

properties are further defined as a residential property that is covered under an NFIP flood insurance 

policy and:  

• has at least four NFIP claim payments (including building and contents) over $5,000 each, 

and the cumulative amount of such claims payments exceeds $20,000; or 

• for which at least two separate claims payments (building payments only) have been made 

with the cumulative amount of the building portion of such claims exceeding the market 

value of the building. 

 

Figure 54 - RL and SRL Areas 
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Table 20 provides a summary of residential repetitive flood insurance claims for individual streets 

with two homes or more on the RL List in HCWCID110. Address data about individual sites is 

omitted for privacy reasons. The table shows that the 26 residential repetitive loss properties 

received claim payments over $5.2 million (includes payments for building damage and contents 

damage). 

Table 20 - RL Statistics for the HCWCID110 

(Source: FEMA, 2023) 

Properties Building 

Payments 

Contents 

Payments 

Total # of 

claims 

Average 

26 $3,600,305.89 $1,632,075.35 $5,232,381.24 114 $49,072.60 

 

It is possible to perform a relatively simple statistical risk assessment using average annual losses 

and a present value coefficient calculation to project losses over a planning horizon. Residential 

flood risk is calculated by a simple methodology that uses the FEMA default present-value 

coefficients from the benefit-cost analysis software modules. To perform this calculation, the 

repetitive loss data was reviewed to determine an approximate period over which the claims 

occurred.   

This method should not be used for risk assessments for individual properties because of the 

generalizations that are used, but the method is appropriate for larger numbers of properties and 

policies that are spread over an entire jurisdiction. It is presumed that more accurate figures would 

be somewhat higher because the underlying statistics are for properties that had flood insurance, 

were flooded, and had paid claims. There are some properties in a jurisdiction that are flooded in 

big events, and do not have flood insurance (or did not make claims) and are thus not represented 

in the sample.   

Most of the flood claims in this query occurred between 1979 and 2023, a period of 44 years. Table 

21 summarizes the projected 100-year risk to all RL properties. Based on a 100-year horizon and a 

present value coefficient of 14.27 (the coefficient for 100 years using the mandatory Office of 

Management and Budget (OMB) discount rate of 7.0 percent), the projected flood risk to these 

properties is shown at the bottom of the table.  

 

FEMA guidance defines net present value as “The benefits of a mitigation measure that are counted 

into the future (for the duration of the project useful life) and then discounted using an OMB-

established discount rate.” When we take the historical losses of $5,232,381.24 experienced over a 

44-year period, we derived annualized losses of $118,917.75. We then determine the net present 

value of annualized losses of $118,917.75 over a one-hundred-year horizon. To do this we use the 

100-year net value coefficient of 14.27. This results in a calculated net present value of a 

$118,917.75 annual loss to be $1,676,956.37. 

 

The difference between $5,232,381.24 experienced over a 44-year period and a projected 

$1,696,956.37 over the next 100 years, is that the latter is a net present value calculation. It must 

be understood that individuals can obtain and cancel flood insurance policies, and the flood hazard 
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depends on many variables, including the weather, so this projection is simply an estimate of 

potential damage. Therefore, if not mitigated, the net present value of projected flood risk over a 

100-year timeframe is $1,696,956.37. While it is an estimate, it offers a useful metric that can be 

used in assessing the potential cost effectiveness of mitigation actions. 

 

Table 21 - Projected 100-year Flood Risk in HCWCID110 to Repetitive Loss Properties 

 (Source: FEMA NFIP query Nov 2023) 

Data Value 

Period in years 44 

Number of claims 114 

Average claims per year 2.59 

Total value of claims $5,232,381.24 

Average value of claims per year $118,917.75 

Projected risk, 100-year horizon $1,696,956.37 

 

SRL properties are a subset of the RL list but were not included in the analyses above. As of 

November 2023, HCWCID110 has 16 properties on the SRL list. Table 22 provides loss estimates 

for NFIP SRL properties in HCWCID110 as calculated by FEMA and the NFIP. 

 

Table 22 - SRL Statistics for HCWCID110 

(Source: FEMA, 2023) 

Properties Building Payments Contents 

Payments 

Total # of 

claims 

Average 

16 $2,658,539.68 $1,280,328.26 $3,938,868.94 80 $50,240.51 

 

Table 23 details the projected 100-year flood risk for all SRL properties. This follows the same 

calculation described in the NFIP RL section. 

Table 23 - Projected 100-year Flood Risk in HCWCID110 to Severe Repetitive Loss Areas 

 (Source: FEMA NFIP query Nov 2023) 

Data Value 

Period in years 44 

Number of claims 80 

Average claims per year 1.82 

Total value of claims $3,938,868.94 



85 | P a g e  

 

Average value of claims per year $89,519.75 

Projected risk, 100-year horizon $1,277,446.83 

 

In addition to the building inventory, infrastructure (drainage, roads) is also impacted.  

 

Effect of Climate Change on Flooding 

The risk of flooding may intensify because of climate change. As the temperature of water rises, it 

often heightens the likelihood of hurricanes. Frequently, hurricane events coincide with the most 

severe flooding incidents. 

 

Social Vulnerability 

Social vulnerability is defined as the susceptibility of social groups to the adverse impacts of natural 

hazards, including disproportionate death, injury, loss, or disruption of livelihood. Social 

vulnerability considers the social, economic, demographic, and housing characteristics of a 

community that influence its ability to prepare for, respond to, cope with, recover from, and adapt 

to environmental hazards. 

 
Flood events can be particularly dangerous to socially vulnerable groups such as the elderly, low-

income individuals, individuals with health issues, and the homeless. In many cases, these 

individuals may reside in areas that are more susceptible to flooding as well as potentially live in a 

less reinforced home, like a mobile home. These groups also are more likely to need extra time to 

evacuate or need assistance to evacuate during a flood. 

 

Overall Vulnerability 

Structures that are identified as Repetitive Loss or Severe Repetitive Loss are at the highest risk of 

damage from flooding. These structures are documented to have been impacted by multiple flood 

events. Homeowners that live in these structures are also highly vulnerable to injury or death during 

a flood event. In the planning area, assets such as the wastewater treatment plant, lift stations, water 

tower, administrative offices, and parks are all also vulnerable to damage from flooding. 

 
The National Risk Index shows floods are relatively high risk for three census tracts (red) and 

relatively moderate for two of the census tracts (yellow) and very high (92 national percentile for 

the average of the five census tracts) in expected annual loss. This index estimates a $676 million 

dollar expected annual loss for Harris County as a whole. 
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Figure 55 - National Risk Index for Flooding for County and Census Tracts 
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Freezes/Extreme Cold 
 

Hazard Description 

According to the National Weather Services, extreme cold/freezing in the Southern United States 

is considered any temperature below 32 degrees Fahrenheit. Wind chill plays a part in extreme cold 

as well. Wind chill is used to describe how the rate of heat loss in the body results from a 

combination of low temperature and the wind. The more wind there is the quicker heat is carried 

away from the body. This causes the effects of the extreme cold to become more severe.  

 

Location 

Due to the nature of extreme cold/freezing the entire planning area will be affected at the same rate. 

This affect also typically extends to the entirety of Harris County as temperatures are often very 

similar for the entire county. 

 

Previous Occurrences 

According to the NOAA NCEI database, extreme cold and windchill are reported on a county basis. 

As discussed in the location section, all parts of the HC WCID100 would be affected at the same 

rate as Harris County overall. The NCEI database reports 5 extreme cold events in the last 20 years. 

All these events were documented in January of 2018. Table 24 quantified these 5 events. There 

were a reported 5 deaths in those January 2018 extreme cold events, mostly due to hypothermia. 

 

Table 24 - Extreme Cold Events 7/1/2003 to 7/31/2023 

 
 

Future Occurrences 

Since there was just one reported year with extreme cold events in the last 20 years, the planning 

area can expect a yearly chance of 5% for an extreme cold event. 

 

Extent 

The National Weather Service has created a chart to document temperature and wind speed. 

Ultimately this creates a wind chill value based on the two. The NWS was able to calculate how 

long it would take a person to be frostbitten based on the wind chill. 
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Figure 56 - Wind Chill Chart from the NWS 

 
 

Impact 

Extreme cold events and ultimately severe wind chill can cause frostbite to people. Frostbite causes 

damage to body tissue and can cause loss of feeling in extremities. The NWS suggests getting inside 

to a warm area if a person starts to feel these symptoms during an extreme cold event. 

 

Extreme cold events can also cause hypothermia, which is when the body temperature drops below 

95 degrees Fahrenheit. Hypothermia is extremely serious and can be deadly. If a person survives, 

they can still have lasting damage to their internal organs. Typical signs of hypothermia include 

exhaustion, slurred speech, shivering, and memory loss. 

 

Effect of Climate Change on Freezes/Extreme Cold 

The probability of freezing and extreme cold events in the planning area might be impacted by a 

changing climate. Some evidence suggests that while climate change leads to warmer and longer 

summers, it could also result in more severe cold during winter months. Being ready for the effects 

of freeze events in the planning area is crucial, particularly as most residents are unaccustomed to 

dealing with such temperatures. 

 

Social Vulnerability 

Social vulnerability is defined as the susceptibility of social groups to the adverse impacts of natural 

hazards, including disproportionate death, injury, loss, or disruption of livelihood. Social 

vulnerability influences the social, economic, demographic, and housing characteristics of a 
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community that influence its ability to prepare for, respond to, cope with, recover from, and adapt 

to environmental hazards. 

 

The groups most susceptible to negative effects of freezes and extreme cold are the homeless as 

well as those that are low-income. These groups may not have the ability to stay warm during these 

freezing temperatures which can cause effects such as frostbite or hypothermia. 

 

Overall Vulnerability 

The overall vulnerability of extreme cold and freezes is relatively low. This is mainly due to the 

climate in HCWCID110 having a low chance of extended freezing temperatures. Typically, when 

there are sub-freezing temperatures, they last for a short period of time. 

 

The National Risk Index shows extreme cold as relatively low (64.5 national percentile) and very 

high (98.5 national percentile) in expected annual loss. This is largely due to extreme cold events 

being uncommon in the area and when they do occur the population in the area is not accustomed 

to dealing with the effects. 

 
Figure 57 - National Risk Index for Extreme Cold for County and Census Tracts 
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Figure 58 (cont.) - National Risk Index for Extreme Cold for County and Census Tracts 
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Hail 
 

Hazard Description 

Hailstorms are a type of severe thunderstorm that can cause significant damage. During the 

formation of a hailstorm, ice crystals begin to develop within a low-pressure front as warm air rises 

rapidly into the upper atmosphere and cools down. These frozen droplets gradually gather and 

accumulate into ice crystals until they become precipitation. Hailstones are typically round or 

irregularly shaped masses of ice that are greater than 0.75 inches in diameter. The size of the 

hailstones is directly influenced by the size and intensity of the storm itself. According to the NOAA 

National Severe Storms Laboratory, the fall speed of hailstones can range from 9-25 mph for small 

hailstones, up to 100 mph for large hailstones (4 inches or greater). In more severe and larger storms, 

hailstones can grow, posing greater risks to property, crops, and people. 

 

Location 

Hailstorms affect the entire planning area equally. All parts of the planning area have been affected 

by hailstorms at some point in the past. 

 

Previous Occurrences 

According to the National Centers for Environmental Information (NCEI) Storm Events database, 

there have been 262 hail events in Harris County in the last 20 years. When the search is narrowed 

down to Spring, Texas the query returns 6 hail events in the last 20 years totaling an estimated 

$84,000.00 in property damage (Table 25). 

 

Table 25 - Hail events in Spring, Texas since 7/1/2003 

 
 

Future Occurrences 

Based on historical frequency of hail events in Harris County overall, there would be expected 13.1 

hail events per year on average. If narrowed down to Spring exclusively, it would be an approximate 

30% chance of a hail event per year or an event every 3.33 years. 

 

Extent 

Hailstorm intensity is measured by the size of the hail and the damage it may cause. NCEI database 

uses the TORRO Hailstorm Intensity Scale (Table 26). Using the data from Table 25 above, the 

intensity category for Spring Texas would range from H0-H7 during the last 20 years. There was 
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only one event over an H4 which was the event in May of 2007 which resulted in up to 2.5-inch 

hailstones (63mm). Most of the other events were under the H3 category. 

 

Table 26 - TORRO Hailstorm Intensity Scale 

 Intensity 
category 

Typical hail 
diameter 

(mm)* 

Probable 
kinetic energy 

J m-2 
Typical damage impacts 

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 
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Impact 

Based on historical records from the NCEI database the largest potential impact of hailstorms in 

the planning area would cause damage to glass and bodywork on vehicles. There is also a low 

chance of damage to District buildings. 

 

Effect of Climate Change on Hail 

Climate change could cause future hailstorms to be more extensive and at a higher category level. 

It will be important to monitor the effects of hail in the planning area over the coming years to 

determine if a larger amount of resources need to be allocated in future plans to help mitigate losses 

from event. 

 

Social Vulnerability 

Social vulnerability is defined as the susceptibility of social groups to the adverse impacts of natural 

hazards, including disproportionate death, injury, loss, or disruption of livelihood. Social 

vulnerability considers the social, economic, demographic, and housing characteristics of a 

community that influence its ability to prepare for, respond to, cope with, recover from, and adapt 

to environmental hazards. 

 
Social vulnerability to hail could likely affect low-income individuals as well as those that rely on 

farming for their income more than other groups. For low-income individuals this is because they 

are more prone to not have a home without covered parking or a garage. Hailstorms in this area are 

more likely to cause bodywork damage to vehicles. Farmers can be heavily affected by hailstorms 

as they could destroy their crop yields and in turn their income. 

 

Overall Vulnerability 

Due to the size of the hail that has occurred previously in the planning area, people are not highly 

vulnerable to hail events. As stated in the previous sections, most hailstorms in HCWCID110 were 

only strong enough to cause damage to crops, and minor damage to weak structures. 

 

The National Risk Index shows hail is relatively moderate risk (94.1 national percentile) and 

relatively moderate (93.2 national percentile) in expected annual loss, see Figure 52. This index 

estimates a $1.4 million dollar expected annual loss for Harris County as a whole. 
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Figure 59 - National Risk Index for Hail for County and Census Tracts 
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Hurricanes and Tropical Storms 
 

Hazard Description 

According to the National Hurricane Center, a tropical cyclone is a rotating, organized system of 

clouds and thunderstorms that originate over tropical or subtropical waters. There are 4 

classifications: tropical depression, tropical storm, hurricane, and major hurricane. These will be 

quantified in the extent section of this assessment. 

 

The Atlantic hurricane season runs from June 1 to November 30. The Atlantic basin includes the 

Atlantic Ocean, Caribbean Sea, and Gulf of Mexico. Based on a 30-year climate period from 1991 

to 2020, an average Atlantic hurricane season has 14 named storms, 7 hurricanes, and 3 major 

hurricanes (Category 3, 4, or 5 on the Saffir-Simpson Hurricane Wind Scale). HCWCID110 

planning area is most susceptible to hurricane/tropical storms in the months of June to November, 

with August-October historically having the most activity. 

 

Figure 60 - Seasonal Tropical Cycle Activity for Atlantic Basin 

 

 
Location 

Due to HCWCID110 and Harris County in total being near the Gulf of Mexico, there is an 

immediate risk for hurricane/tropical storms in the entire planning area. Since the storms typically 

affect large areas, HCWCID110 is generally affected in a similar magnitude as Harris County as a 

whole. Due to most of the national data being based on the county, the forthcoming data will be 

referring to Harris County entirely. 
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Previous Occurrences 

According to the NOAA Historical Hurricane Tracks database, from 2003-2023 there have been 13 

hurricane/tropical storms within a 75-mile radius of Harris County as shown in Figure 61 below. 

The search area was set to 75-mile radius as even though the center of the storm does not go over 

the planning area, the effects of the storm can often still be felt strongly. A perfect example is 

Hurricane Harvey in 2017. The NOAA Hurricane Tracks show that Harvey was barely in the 75-

mile radius, however, that storm caused significant damage to the entire county. 

 

Figure 61 - Hurricane/Tropical Storm Tracks 2003-2023 

(Source: NOAA Historical Hurricane Tracks) 
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It is important to note that the values in the above table are when each storm was at full strength 

and not necessarily the strength the storm was at point of causing impact to the planning area. 

Typically, the storm is at its greatest strength over the Gulf of Mexico and may quickly weaken 

once it reaches land. 

 

Future Occurrences 

Since hurricanes and tropical storms are regional in nature, the events that impacted Harris County 

are assumed to have impacted HCWCID110 as well. Since there were 13 hurricane/tropical storms 

recorded by the NOAA Hurricane Track in the last 20 years, it could be expected that a 

hurricane/tropical storm would occur every 1.54 years on average within a 75-mile radius of Harris 

County as a whole. Therefore, there is a 65% chance of a hurricane/tropical storm event occurring 

with 75-miles of the planning area and Harris County in any given year. 

 

 



98 | P a g e  

 

Extent 

Table 27 overviews the Saffir/Simpson Hurricane Scale which is widely used to classify hurricanes 

by categories 1-5. The entire planning area of HCWCID110 has potential to experience storm 

effects of all categories. 

 

Table 27 - Saffir/Simpson Hurricane Scale 

Category Pressure  Sustained Winds  Damage  

1  > 980 mbar  74 - 95 mph  Minimal  

2  965 – 979 mbar  96 - 110 mph  Moderate  

3  945 – 964 mbar  111 – 130 mph  Extensive  

4  920 – 944 mbar  131 – 155 mph  Extreme  

5  < 920 mbar  > 155 mph  Catastrophic  

 

Table 28 - Tropical Cyclone Classifications 

Tropical Depression Maximum sustained wind speed is <39 mph 

Tropical Storm  Maximum sustained wind speed ranges 39 - <74 mph  

Hurricane  Maximum sustained surface wind speed 74 mph+  

 

Impact 

The types of impacts that can be expected from hurricanes include, but are not limited to, downed 

trees, disabled power lines, roof damage and general building damage. In HCWCID110, most likely 

impacted buildings and services include the wastewater treatment plant, lift stations, water tower, 

administrative offices, parks, and trash services.  Hurricanes can also cause flooding due to the large 

amount of rainfall in addition to storm surge that may occur along Cypress Creek location causing 

issues for residents and community and district buildings located around the area as well as street 

flooding. 

 

Effect of Climate Change on Hurricane and Tropical Storm 

There is significant concern that climate change may cause more frequent and powerful hurricanes. 

This is partly because hurricanes thrive on higher gulf temperatures. If the climate trends to being 

warmer in the future, there would likely be longer hurricane seasons, and more total hurricanes, and 

potentially stronger hurricanes. 

 

Social Vulnerability 

Social vulnerability is defined as the susceptibility of social groups to the adverse impacts of natural 

hazards, including disproportionate death, injury, loss, or disruption of livelihood. Social 

vulnerability considers the social, economic, demographic, and housing characteristics of a 

community that influence its ability to prepare for, respond to, cope with, recover from, and adapt 

to environmental hazards. 

 
Vulnerable populations include, elderly, low income, people with health issues, the homeless, and 

residents that may struggle to evacuate. They may require extra time to evacuate or need assistance 

to evacuate and are more likely to seek or need medical attention or do not have the means and 
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transportation support to evacuate. In addition, some of these groups are statistically more likely to 

have a home like a mobile home that are less reinforced to handle the effects of a hurricane. 

 
Overall Vulnerability 

Hurricanes in the planning area can be devastating, causing destruction of buildings and potential 

injury or death to individuals. The entire planning area is equally at risk for hurricanes. 

 
The National Risk Index shows hurricanes are very high risk (100.0 national percentile) and very 

high (100.0 national percentile) in expected annual loss. This index estimates a $1.2 billion dollar 

expected annual loss for Harris County as a whole. 

 

Figure 62 - National Risk Index for Hurricanes for County and Census Tracts 
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Figure 62 (cont.) - National Risk Index for Hurricanes for County and Census Tracts 
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Lightning 
 

Hazard Description 

Lightning is a massive electrical spark that occurs in the atmosphere, connecting clouds, the air, or 

the ground. In its initial stages of development, the air acts as an insulator, keeping the positive and 

negative charges in the clouds and between the clouds and the ground separate. However, as the 

opposite charges accumulate and intensify, the insulating capacity of the air breaks down, leading 

to a rapid discharge of electricity known as lightning. This lightning flash temporarily equalizes the 

charged regions in the atmosphere until the opposite charges begin to accumulate once more, setting 

the stage for potential future lightning strikes. 

 

Energy from a lightning channel can heat the air up to 50,000 degrees Fahrenheit. Thunder is the 

sound heard from a lightning strike and can be heard up to 25 miles away according to the NOAA 

National Severe Storms Laboratory. Light travels faster than sound, so the distance of the lightning 

from a location can be estimated by counting the time delay between the lightning strike and when 

the sound is heard and then dividing by 5. This will provide the distance (in miles) that the lightning 

is estimated. 

 

Location 

Lightning can strike any location in HCWCID110 so it can be assumed than the entire District is 

exposed at the same risk as any other. 

 

Previous Occurrences 

According to the NCEI database, since July 2003 there have been 59 reported lightning events in 

Harris County. This totals 10 deaths, 26 injured, and over $1.1 million in property damage. 

However, since lightning occurs every year, it can be assumed that those 59 reported events are just 

those events that were significant (either caused property damage, deaths, or injury). Table 29 below 

shows the cases of reported lightning events in the NCEI database for Spring, Texas alone. The 

table shows that there has been one reported death from lightning in Spring in the last 20 years. 

 

Table 29 - NCEI Data for Spring Texas Lightning – 7/1/2003 to 7/31/2023 

 

 
Future Occurrences 

Using the NCEI data in the previous section the probability of a reported lightning event in Harris 

County is about 2.95 events per year and about 0.05 events per year in Spring or 5% chance. 

 

Extent 

The NOAA measures the number of lightning strikes in an interval of time which is quantified in a 

scale called the Lightning Activity Levels (LALs). Table 30 below further describes this scale. 
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Table 30 - LAL Scale (NOAA) 

LAL Cloud & Storm Development 
Lightning 

Strikes/15 min 

1 No thunderstorms. - 

2 

Cumulus clouds are common but only a few reach the towering cumulus 

stage. A single thunderstorm must be confirmed in the observation area. 

The clouds produce mainly virga, but light rain will occasionally reach the 

ground. Lightning is very infrequent. 

1-8 

3 

Towering cumulus covers less than two-tenths of the sky. Thunderstorms 

are few, but two to three must occur within the observation area. Light to 

moderate rain will reach the ground, and lightning is infrequent. 

9-15 

4 

Towering cumulus covers two to three-tenths of the sky. Thunderstorms 

are scattered and more than three must occur within the observation area. 

Moderate rain is common, and lightning is frequent. 

16-25 

5 

Towering cumulus and thunderstorms are numerous. They cover more 

than three-tenths and occasionally obscure the sky. Rain is moderate to 

heavy, and lightning is frequent and intense. 

>25 

6 Similar to LAL 3 except thunderstorms are dry.   

 
Impact 

As described in the previous occurrences section, lightning events can cause injury, death, and 

property damage. The risk is still relatively low as there were only 10 reported deaths by the NCEI 

database for all of Harris County over the last 20 years.  

 

Effect of Climate Change on Lightning 

Climate change may cause more severe storms which as a result could cause more frequent 

lightning strikes and thus a higher LAL. 

 

Social Vulnerability 

Social vulnerability is defined as the susceptibility of social groups to the adverse impacts of natural 

hazards, including disproportionate death, injury, loss, or disruption of livelihood. Social 

vulnerability considers the social, economic, demographic, and housing characteristics of a 

community that influence its ability to prepare for, respond to, cope with, recover from, and adapt 

to environmental hazards. 

 

Lightning poses the risk of power outages, which can be life-threatening for individuals dependent 

on electricity for life support. Generally, those without adequate shelter during a lightning storm 

and those relying on continuous power sources for survival are the most vulnerable populations. 
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Overall Vulnerability 

For the planning area, District buildings and the water tower are the largest vulnerability from 

lightning events. However, there are not many prevention or warning measures for lightning. In 

most cases, all that can be done is using weather forecasting to alert District staff of possible 

lightning in the area. 

 
The National Risk Index shows lightning is very high risk (100.0 national percentile) and very high 

(99.9 national percentile) in expected annual loss. This index estimates a $10 million dollar 

expected annual loss for Harris County as a whole. 

 

Figure 63 - National Risk Index for Lightning for County and Census Tracts 
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Severe Thunderstorms – High Wind 
 

Hazard Description 

The NOAA National Severe Storms Laboratory (NSSL) describes a severe thunderstorm as any 

event that contains one or more of the following: hail one inch or greater, winds gusting more than 

50 knots (57.5 mph), or a tornado. 

 

Most thunderstorms occur in the spring and summer months and typically in the afternoon or 

evening hours. However, they can happen at any time of year and any time of day. The NOAA 

NSSL lists Texas as any area with some of the highest risk of severe thunderstorms. 

 

Location 

Severe thunderstorms can happen over the entire planning area at the same rate.  

 

Previous Occurrences 

The NCEI Storm Event Database has reported 252 events of thunderstorm and high wind in the last 

20 years in Harris County as a whole. There is no reporting from the NCEI regarding HCWCID110 

individually but for Spring there are reported 11 events in the last 20 years as shown in Table 31. 

 

Table 31 - Thunderstorm Wind Events 7/1/2003 to 7/31/2023 

 
 

The NCEI did not capture the June 2023 storm that caused significant damage throughout the 

District with approximately $100,000 in damage from downed trees, fences, debris, power loss 

for multiple days, impacted services like trash collection.  

Future Occurrences 

Since there is no data for HCWCID110 individually, the best estimate for future occurrence would 

be to use Spring, Texas data. Since Spring has had 12 events in the last 20 years that means the 

chance of another thunderstorm and high wind event would be 55% chance per year or one every 

1.8 years. 

 

Extent 

The NOAA uses the Beaufort Wind Scale (Table 32) to quantify the wind effects that may occur 

during a severe thunderstorm event. According to the scale HCWCID110 could expect to have 

events from 0 up to 12 on this scale. 
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Table 32 - Beaufort Wind Scale 

(Source: NOAA) 

Force Wind 

(Knots) 

WMO 

Classification 

Appearance of Wind Effects 

On the Water On Land 
 

0 Less 

than 1 

Calm Sea surface smooth and mirror-like Calm, smoke rises 

vertically 

 

1 1-3 Light Air Scaly ripples, no foam crests Smoke drift indicates 

wind direction, still wind 

vanes 

 

2 4-6 Light Breeze Small wavelets, crests glassy, no 

breaking 

Wind felt on face, leaves 

rustle, vanes begin to 

move 

 

3 7-10 Gentle 

Breeze 

Large wavelets, crests begin to 

break, scattered whitecaps 

Leaves and small twigs 

constantly moving, light 

flags extended 

 

4 11-16 Moderate 

Breeze 

Small waves 1-4 ft. becoming 

longer, numerous whitecaps 

Dust, leaves, and loose 

paper lifted; small tree 

branches move 

 

5 17-21 Fresh Breeze Moderate waves 4-8 ft. taking 

longer form, many whitecaps, 

some spray 

Small trees in leaf begin 

to sway 

 

6 22-27 Strong 

Breeze 

Larger waves 8-13 ft., whitecaps 

common, more spray 

Larger tree branches 

moving, whistling in 

wires 

 

7 28-33 Near Gale Sea heaps up, waves 13-19 ft., 

white foam streaks off breakers 

Whole trees moving, 

resistance felt walking 

against wind 

 

8 34-40 Gale Moderately high (18-25 ft.) waves 

of greater length, edges of crests 

begin to break into spindrift, foam 

blown in streaks 

Twigs breaking off trees, 

generally impedes 

progress 

 

9 41-47 Strong Gale High waves (23-32 ft.), sea begins 

to roll, dense streaks of foam, 

spray may reduce visibility 

Slight structural damage 

occurs, slate blows off 

roofs 

 

10 48-55 Storm Very high waves (29-41 ft.) with 

overhanging crests, sea white with 

densely blown foam, heavy rolling, 

lowered visibility 

Seldom experienced on 

land, trees broken or 

uprooted, "considerable 

structural damage" 

 

11 56-63 Violent 

Storm 

Exceptionally high (37-52 ft.) 

waves, foam patches cover sea, 

visibility more reduced 

  
 

12 64+ Hurricane Air filled with foam, waves over 

45 ft., sea completely white with 

driving spray, visibility greatly 

reduced 
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Impact 

Most events that were reported in Spring, Texas mostly caused damage to vegetation and trees. At 

the upper level of the winds that the planning area has seen there may be some damage to structures 

and it may cause downed trees. There may also be damage to powerlines which may cause power 

outages in the area. 

 

Effect of Climate Change on Severe Thunderstorms and High Wind 

Climate change may cause more severe thunderstorms due to possible changes in moisture in the 

air as well as higher than average temperatures in the air. A key component of what causes severe 

thunderstorms is convective available potential energy (CAPE). Scientists have found that global 

warming could increase CAPE because of warming of the surface and increased moisture in the air 

through evaporation. 

 

Social Vulnerability 

Social vulnerability is defined as the susceptibility of social groups to the adverse impacts of natural 

hazards, including disproportionate death, injury, loss, or disruption of livelihood. Social 

vulnerability considers the social, economic, demographic, and housing characteristics of a 

community that influence its ability to prepare for, respond to, cope with, recover from, and adapt 

to environmental hazards. 

 

Severe thunderstorms pose the risk of power outages, which can be life-threatening for individuals 

dependent on electricity for life support. Generally, those without adequate shelter during a severe 

thunderstorm and those relying on continuous power sources for survival are the most vulnerable 

populations. 

 

Overall Vulnerability 

Like lightning events, for HCWCID110, District buildings and the water tower have the largest 

vulnerability from severe thunderstorm events. However, there are not many prevention or warning 

measures for severe thunderstorms. In most cases, all that can be done is using weather forecasting 

to alert District staff of possible thunderstorms in the area. 

 

The National Risk Index shows severe thunderstorms and high wind are relatively high risk (95.6 

national percentile) and relatively high (94.3 national percentile) in expected annual loss. This index 

estimates a $2.3 million dollar expected annual loss for Harris County as a whole. 
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Figure 64 - National Risk Index for Thunderstorms/High Winds for County/Census Tracts 
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Subsidence 
 

Hazard Description 

According to the U.S. Geological Survey, subsidence occurs when large amounts of groundwater 

has been withdrawn from certain types of rocks, such as fine-grained sediments. The rock compacts 

and ultimately falls in on itself. Subsidence occurs over large areas rather than a small spot like in 

a sinkhole. Some land subsidence is natural over long amounts of time; however, the main cause of 

subsidence is from actions like mining and removal of groundwater from humans. 

 

Location 

The Harris-Galveston Coastal Subsidence District (HGCSD) created the 1999 Regulatory Plan. 

According to their website ((https://hgsubsidence.org/), this plan was developed with the goal to 

reduce groundwater withdrawal to a level that no longer contributes to further subsidence with 

HCWCID110. They say the research shows that no more than 20% of total water demand can be 

sourced from groundwater. Figure 65 shows the three areas that were in this regulatory plan. 

HCWCID110 is in Area 3. The groundwater withdrawal reduction plan has lowered the subsidence 

risk to negligible in Area 3. 

 

Figure 65 - Harris-Galveston Coastal Subsidence District Regulatory Map 

 
 

Previous Occurrences 

Harris County was historically at risk for subsidence due to dependence on groundwater pumping. 

However, due to the HGCSD Regulatory Plan in 1999, over the last 20 years the dependence on 

groundwater has dramatically decreased. Subsidence typically happens slowly over time so there 

are generally not historical events. Figure 66 is the HGCSD data for annual subsidence rates in 
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Harris County over the years of 2018-2022. It shows while there are still pockets of the County 

with relatively high annual subsidence, much of the area has little or no subsidence. For              

HCWCID110, there are nearby areas with low levels of annual subsidence rates during those years 

(0.5-1.5 cm/yr) but nothing recorded in the plan area. 

 

Figure 66 - HGCSD Annual Subsidence Rates (2018-2022) 

 

 
 

Future Occurrences 

Due to negligible risk of subsidence in HCWCID110 over the last 20 years, it is expected that there 

will continue to be the same or even lower risk over subsidence in the future. There continues to be 
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a concerted effort to lessen the need for groundwater pumping in the area and that will continue to 

reduce the chance of subsidence over time. 

 

Extent 

According to the United States Geological Survey, elevation or elevation change measurements are 

used to calculate subsidence rates. There are multiple measurement tools including using 

interferometric synthetic aperture radar (InSAR), continuous GPS (CGPS) measurements, 

campaign global positioning system (GPS) surveying, and spirit-leveling surveying. 

 

The HCGCSD uses 95 permanent global positioning system (GPS) monitoring stations to gather 

subsidence measurements in the area. 

 

Figure 67 - Continuous GPS Monitoring Stations 

 
 

Impact 

The potential impact of subsidence in the plan area if it were to occur in the future 

would be damage to district buildings, wells, and underground pipes (including water, 

wastewater, storm water, and sewage underground pipes and lines). 
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Effect of Climate Change on Subsidence 

Climate change could potentially increase the natural occurrence of subsidence in the plan area. 

This is due to the potential warmer, drier summers possibly causing soil drying and compaction. 

This in turn could contribute to natural subsidence to occur. However, due to regulatory actions 

described in the previous sections by the HCGCSD, there would not be an expected difference in 

“man-made” subsidence due to the limits on groundwater extraction.  

 

Social Vulnerability 

Social vulnerability is defined as the susceptibility of social groups to the adverse impacts of natural 

hazards, including disproportionate death, injury, loss, or disruption of livelihood. Social 

vulnerability considers the social, economic, demographic, and housing characteristics of a 

community that influence its ability to prepare for, respond to, cope with, recover from, and adapt 

to environmental hazards. 

 

In HCWCID110 there is likely no increase in susceptibility of social groups to subsidence. This is 

in large part due to lack of risk of subsidence to the planning area overall. If there was future damage 

from subsidence, there would be an equal chance of occurrence over all people and parts of 

HCWCID110. 

 

Overall Vulnerability 

As stated in the previous sections, the vulnerability to subsidence in HCWCID110 is low to none. 

The area’s proactive approach to limiting subsidence since the 1999 HGCSD Regulatory Plan has 

made an extremely positive impact. If these regulations continue, future vulnerability will likely 

continue to be negligible. 
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Tornadoes 
 

Hazard Description 

According to the NOAA, a tornado is a narrow, violently rotating column of air that extends from 

a thunderstorm to the ground. Because wind is invisible, it is hard to see a tornado unless it forms 

a condensation funnel made up of water droplets, dust, and debris. The National Weather Service 

says that the greatest tornado activity occurs in Spring and Summer between March to August. 

However, tornadoes can happen at any time of year.  

 
Location 

Tornados can happen anywhere at any time; however, Texas is known as one of the tornado capitals 

of the Country. As previously stated, the late Spring and early Summer have the highest density of 

tornado activity according to the NOAA National Severe Storms Laboratory. In addition, the most 

likely time for a tornado is between 4-9 p.m. According to Figure 68 below from FEMA, it shows 

much of Southeast Texas including Harris County in the “Very High” risk of tornados. 

 

Figure 68 - FEMA’s National Risk Index for Tornados 

 
 

Previous Occurrences 

According to the NOAA NCEI database there have been 61 reported tornado events in Harris 

County between 7/1/2003 and 7/31/2023. The reported damage includes, 1 death, 12 injuries, and 

$24.9 million dollars in property damage. When looking at just Spring, Texas, the NCEI database 

shows no reported cases of tornadoes that caused damage. 
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Future Occurrences 

Even though there have been no reported cases of tornados causing damage in Spring, Texas which 

includes the planning area, in the last 20 years that does not mean that will likely continue. This is 

because there have been 61 reported events in Harris County and any one of those events could 

have affected the planning area. Based on those numbers, there is about 3.05 tornado events per 

year expected in Harris County. 

 

Extent 

Tornado damage severity is assessed using the Enhanced Fujita Tornado Scale (EF-Scale). This 

scale assigns numerical values to tornadoes based on their wind speed and categorizes them from 

zero to five, representing increasing levels of damage. Tornadoes typically form within larger 

vortex formations and are commonly associated with convective cells like thunderstorms or can 

occur in the right forward quadrant of a hurricane or tropical storm, far from the hurricane's eye. 

Table 33 provides details about the categories in the Enhanced Fujita Tornado Scale. For the 

planning area of HCWCID110, it is important to be prepared for the possibility of experiencing 

tornadoes ranging from EF0 to EF5, each with varying degrees of damage potential. However, 

according to the data collected from the NCEI database over the last 20 years, most tornadoes have 

been EF0 which have winds of 65-85 mph. 

 

Table 33 - Enhanced Fujita (EF) scale 

Enhanced 

Fujita 

Category 

Wind 

Speed 

(mph) 

Potential Damage 

EF0  65-85  Light damage. Peels surface off some roofs; some damage to gutters 

or siding; branches broken off trees; shallow-rooted trees pushed 

over.  
EF1  86-110  Moderate damage. Roofs severely stripped; mobile homes 

overturned or badly damaged; loss of exterior doors; windows and 

other glass broken.  
EF2  111-135  Considerable damage. Roofs torn off well-constructed houses; 

foundations of frame homes shifted; mobile homes completely 

destroyed; large trees snapped or uprooted; light-object missiles 

generated; cars lifted off ground.  
EF3  136-165  Severe damage. Entire stories of well-constructed houses destroyed; 

severe damage to large buildings such as shopping malls; trains 

overturned; trees debarked; heavy cars lifted off the ground and 

thrown; structures with weak foundations blown away some distance.  

EF4  166-200  Devastating damage. Well-constructed houses and whole frame 

houses completely leveled; cars thrown and small missiles generated.  

EF5  >200  Incredible damage. Strong frame houses leveled off foundations and 

swept away; automobile-sized missiles fly through the air in excess 

of 100 m (109 yd.); high-rise buildings have significant structural 

deformation; incredible phenomena will occur.  
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Impact 

Tornado events can cause a devasting impact to the planning area. Most historical tornadoes in 

HCWCID110 have been EF0 according to the NCEI database. EF0 tornadoes cause impacts such 

as peeling surface off some roofs, some damage to gutters or siding, branches being broken off 

trees, and shallow-rooted trees being pushed over. 

 

Effect of Climate Change on Tornadoes 

Climate change could have a similar impact on tornadoes as was documented in this plan for severe 

thunderstorms. This is because tornadoes occur during a thunderstorm when there is an updraft of 

warm air causing a vortex in the center of the storm. This vortex swells with water vapor, which 

creates a funnel cloud that spirals, thus starting a tornado. Therefore, if climate change may cause 

a higher likelihood of a severe thunderstorm, there may also be a higher likelihood of tornadoes in 

the planning area. 

 

Social Vulnerability 

Social vulnerability is defined as the susceptibility of social groups to the adverse impacts of natural 

hazards, including disproportionate death, injury, loss, or disruption of livelihood. Social 

vulnerability considers the social, economic, demographic, and housing characteristics of a 

community that influence its ability to prepare for, respond to, cope with, recover from, and adapt 

to environmental hazards. 

 

Tornadoes pose the risk of power outages, which can be life-threatening for individuals dependent 

on electricity for life support. Populations that live in mobile homes are also more at risk due to the 

home being less prepared for dealing with the effects of a tornado. Low-income households may 

also be at further risk if they are less likely to be able to afford wind insurance. 

 
Overall Vulnerability 

All assets in HCWCID110 are potentially vulnerable to damage from tornadoes. To help prevent 

against injury or death from tornadoes, it is important for officials to have early warning capabilities 

from services such as the National Weather Service (NWS). These officials then need to have the 

ability to broadcast the warning to anyone that is in their jurisdiction. 

 

The National Risk Index shows tornadoes are very high (100.0 national percentile) and very high 

(100.0 national percentile) in expected annual loss. This index estimates a $354 million dollar 

expected annual loss for Harris County as a whole. 
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Figure 69 - National Risk Index for Tornados for County and Census Tracts 
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Wildfires 
 

Hazard Description 

Wildfires are uncontrolled fires that frequently occur in wildland areas, and if left unchecked, they 

can engulf houses or agricultural resources. The interface between wildlands and human 

development, known as the wildfires/urban interface, is a critical zone where structures and human-

made developments blend with undeveloped wilderness. 

 

These fires often start unnoticed, but once ignited, they spread rapidly, fueled by dry vegetation and 

strong winds. Dense smoke from the wildfires can cover vast areas, sometimes stretching for miles 

around, serving as a signal of their presence. Wildfires can be initiated by human activities, such as 

arson or poorly managed campfires, or they can be triggered naturally, like when lightning strikes. 

 

According to the Northwest Fire Science Consortium, there are three types of wildfires: 

1. Ground fire – these burn mostly in decayed roots below the ground. These often can go 

undetected for a long time because there is little smoke and do not spread quickly. 

2. Surface fire – these burn mostly moss, vegetation, shrubs, small trees, and loose needles on 

the surface of the ground. They can consume the forest canopy and are the most common 

type of wildfire. 

3. Crown fire – these are typically ignited by a surface fire and can get into the canopy of trees. 

These often spread rapidly with the aid of wind. 

 
Location 

Wildfires can be most dangerous in the Wildland Urban Interface (WUI). As described in the hazard 

description section, the WUI is described as a transition zone between the land that is developed by 

humans and the undeveloped land or wilderness. As more population growth occurs in the WUI 

there is more risk for damage from wildfire.  

 

Previous Occurrences 

Neither the NCEI nor the National Climatic Data Center (NCDC) show any history of wildfire 

within all of Harris County since 1950. 

 

Future Occurrences 

Given that there is no record of wildfires in Harris County or the planning area, the future 

probability is negligible but possible. 

 
Extent 

The Fire Intensity Scale (FIS) is used by the Texas Wildfire Risk Assessment Portal (TxWRAP). 

TxWRAP is the primary mechanism for Texas A&M Forest Service (TFS) to deploy wildfire risk 

information and create awareness about wildfire issues across the state. The FIS categorizes fire 

intensity on a scale of Class 1 to 5. Figure 70 below details each of the categories. 
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Figure 70 - Fire Intensity Scale (FIS) 

 
 

For HCWCID110, the FIS is Class 1 or 2 (very low to low). This is shown in Figure 

71. This data was collected from the Texas Wildfire Risk Explorer. 

 

Figure 71 - HCWCID110 FIS 
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Impact 

The potential impact of wildfire in the planning area includes damage to district buildings and 

wastewater treatment facilities. 

 

Effect of Climate Change on Wildfire 

Climate change could play a role in the likelihood of wildfires and their intensity. However, the 

United States Geological Survey finds that there is not a direct relationship with wildfire and climate 

change. However, their researchers did find a correlation between years with wildfires and years 

with warmer temperatures in the summer. This leads to a conclusion that indirectly a warmer 

climate may lead to more wildfires. 

 

According to the Climate Mapping for Resilience and Adaption (CMRA) tool there is an estimated 

increase in number of consecutive dry days on average over the rest of the century in Harris County 

if fossil fuel emissions continue at current levels (characterized as higher emissions). However, 

estimations show a more similar level of consecutive dry days if society “lowers emissions” which 

is characterized by drastically reducing use of fossil fuels and reducing global emissions of heat 

trapping gases to zero by 2040. Figure 72 below shows the comparison of the estimated maximum 

consecutive dry days over time based on these lower or higher emissions. Having consecutive dry 

days is often a condition for a wildfire starting. 

 

Figure 72 - Estimated Number of Consecutive Dry Days for Remainder of 21st Century 
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Social Vulnerability 

Social vulnerability is defined as the susceptibility of social groups to the adverse impacts of natural 

hazards, including disproportionate death, injury, loss, or disruption of livelihood. Social 

vulnerability considers the social, economic, demographic, and housing characteristics of a 

community that influence its ability to prepare for, respond to, cope with, recover from, and adapt 

to environmental hazards. 

 

Wildfire effects are most pronounced in groups such as the elderly, children, and those with health 

concerns such as with their respiratory system. This is largely due to the air pollution from the 

smoke of wildfire. 

 
Overall Vulnerability 

The National Risk Index shows wildfires are relatively moderate risk (87.9 national percentile) and 

relatively moderate (87.9 national percentile) in expected annual loss (Figure 73). This index 

estimates a 1.1 million dollar expected annual loss for Harris County as a whole. 

 

Figure 73 - National Risk Index for Wildfires for County and Census Tracts 
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Figure 73 (cont.) - National Risk Index for Wildfires for County and Census Tracts 
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Winter Storms 
 

Hazard Description 

According to the National Weather Service, a winter storm event (heavy sleet, heavy snow, ice 

storm, heavy snow and blowing snow or a combination of events) is categorized as 7 inches or more 

of snow in 12 hours or less; or 9 inches or more in 24 hours covering at least 50 percent of the zone 

or encompassing most of the population.  

 

Some of the largest risks of damage from winter storms are traffic accidents from icy roads, 

hypothermia from prolonged exposure to cold, downed trees and powerlines, and frozen/ruptured 

water utility pipes for residential/commercial properties and water plants. 

 

Location 

Due to the nature of winter storms, all people and assets in Harris County have equal degree of 

exposure to a winter storm, which means the entire planning area has the same risk. Winter storms 

in Texas are less frequent than more northern regions of the Country, but they still occasionally 

occur in the planning area. The main types of events that occur are snowstorms, cold waves, and 

ice storms. Blizzards are not common in the planning area. The typical winter storm season is from 

November to middle of March but can extend just outside those time periods. 

 

Figure 74 - Average Snowfall per year 
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Previous Occurrences 

According to the NCEI database there have been 9 recorded storm events in Harris County over the 

last 20 years. These events only occurred in two separate years, 2014 and 2021. As shown in Table 

34, none of these events have recorded any damage or casualties. However, while not recorded in 

the NCEI database, Winter Storm Uri in February of 2021 caused an estimated $10 to $20 billion 

dollars of damage to Texas as a whole. According to the National Weather Service, this winter 

storm surpassed Hurricane Harvey (2017) in monetary damages. This storm left most people in 

Texas without power and hundreds of people passed away due to the conditions. 

 

Table 34 - NCEI Recorded Winter Storms 7/1/2003 to 7/31/2023 

 

 
 

Future Occurrences 

To best predict the future probability of a winter storm, the use of historical data is needed. Since 

there were just 2 years with recorded winter storm events in the past 20 years in Harris County, 

there is a 10% chance of the planning area to have a winter storm each year. 

 

Extent 

Due to HCWCID110 being in a subtropical climate there is not frequently snow accumulation that 

would cause significant damage. The Sperry-Piltz Ice Accumulation Index (SPIA) predicts 

potential damage from approaching ice storms. This index uses National Weather Service forecast 

data to help make its prediction. Figure 75 below quantifies the damage 0-5 based on ice amount 

and wind predictions.  
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Figure 75 - SPIA Index (Copyright, February 2009) 

SPIA Index (spia-index.com) 

 

 
Impact 

Some of the largest impacts of winter storms in the planning area are to infrastructure like the power 

grid and utility pipes. Due to the lack of winter storms that the area receives, in many cases the 

communities are ill prepared to deal with the impacts. This was shown in Winter Storm Uri in 2021, 

that left most of the County without power and some without water for an extended period of time. 

In addition, motorists are not used to the icy roads which can cause significantly more accidents 

and impacted the ability to commute to work. 

 

Effect of Climate Change on Winter Storm 

According to the Environmental Defense Fund (edf.org), climate change may cause more snowfall 

during winter storm events. This is because an overall warmer planet would cause more evaporating 

water in the atmosphere, thus leading to more precipitation in the form of snowfall or rainfall. 

 

Social Vulnerability 

Social vulnerability is defined as the susceptibility of social groups to the adverse impacts of natural 

hazards, including disproportionate death, injury, loss, or disruption of livelihood. Social 

vulnerability considers the social, economic, demographic, and housing characteristics of a 

community that influence its ability to prepare for, respond to, cope with, recover from, and adapt 

to environmental hazards. 

 

The National Risk Index shows the areas most at risk during winter storm events are the annual 

loss. This index estimates $873 thousand dollar expected annual loss for Harris County as a whole. 

https://spia-index.com/
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This is largely due to winter storm events being uncommon in the area and when they do occur the 

population in the area is not accustomed to dealing with the effects. 

 

Figure 76 - National Risk Index for Winter Storm for County and Census Tracts 
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Community Assets 
 

There are four main categories of assets that are to be considered: People, Economy, Built 

Environment, and Natural Environment. Although all assets found in the plan area may have some 

vulnerability to natural hazards discussed in this plan, the assets described below only encompass 

those that HCWCID110 has jurisdictional authority over. 

 

People: The health, safety, security and general well-being of the citizens within the HCWCID110 

is of paramount importance to HCWCID110. The District focused on areas of its responsibility - 

water and sanitary sewer for the entire community including dense population, access and 

functional need populations, children, populations that are dependent on assistance during 

emergencies and visiting populations. 

 

Economy: A thriving economy is also important to HCWCID110. The District focused on areas of 

its responsibility - water and sanitary sewer for the entire community including business and 

industry within its planning area. 

 

Natural Environment: HCWCID110’s Park must be prepared for disaster or reduce the magnitude 

of an event and areas that need protection in the event of disaster. 

 

Built Environment: HCWCID110’s building and infrastructure, as well as residents, industry and 

businesses located in the planning area.  Specifically for HCWCID110’s buildings and 

infrastructure: 

 

HCWCID110 Administrative Office (Forest Oaks Swim and Racquet Club) – 19023 Joanleigh 

Drive, Spring, TX 77388 

 

Water Plant 1 – 19438 Enchanted Oaks, Spring, TX 77388 

 

Water Plant 2 – 19803 Cypresswood Falls, Spring, TX 77373 

 

Elevated Storage Tank – 19007 Joanleigh Rd, Spring, TX 77388 

 

Wastewater Treatment Plant – 627 Cypress Oaks Dr, Spring, TX 77388 

 

Lift Station 1 – 19111 Enchanted Stream, Spring, TX 77388 

 

Lift Station 2 – 19614 Hickory Twig, Spring, TX 77388 

 

Lift Station 3 – 19300 Interstate-45A, Spring, TX 77373 

 

Lift Station 4 – 22332 Holzwarth, Spring, TX 77388 
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Lift Station 5 – 20330 Interstate-45, Spring TX 77373 

 

Lift Station 6 – 931 E. Cypresswood B, Spring, TX 77373 

 

Lift Station 7 – 140 Lou Lane, Spring, TX 77388 

 

Lift Station 8 – 2355 ½ Cypresswood Dr, Spring, TX 77388 
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Section 4. Mitigation Strategy 

Introduction 

As the State of Texas 2023 

Hazard Mitigation Plan 

emphasized, “hazard 

mitigation is a preventative 

measure and supports the 

development of disaster-

resilient communities.”  

(2023 Texas Hazard 

Mitigation Plan, page 14, 

TDEM Website Files - State 

of Texas HMAP Update - 

10.27.23.pdf - All 

Documents 

(sharepoint.com) 

 

HCWCID110 has developed 

a range of policies, 

programs and procedures to 

serve as a framework for its 

hazard mitigation strategy, 

the long-term blueprint for 

reducing the potential losses identified in the risk assessment. The risk analysis and capability 

assessment help inform the strategy.   The mitigation strategy has three main components:  

mitigation goals, mitigation actions, and an action plan to carry out the actions.   

 

The first step of the mitigation strategy involves describing what the community wants to achieve 

and are broad, long-term policy and vision statements that help explain what the mitigation strategy 

wants to achieve – HCWCID110’s Mitigation Goal. 

Mitigation Goal 
HCWCID110 reviewed its risk assessment findings, its outreach findings, the State’s goals and the 

community’s goals as guides for its mitigation goals.  The mitigation goal of this plan is to support 

HCWCID110’s efforts to protect the community by mitigating risks due to natural hazards that: 

 

• Minimize loss of life, injury and damage to property, the economy, and the environment 

from natural hazards. 

• Build and enhance local mitigation capabilities to ensure the safety and resilience of all 

community members. Reduce damage to public buildings and ensure continuity of 

emergency services. 

 

TEXAS EXPERIENCES MORE NATURAL DISASTERS THAN 

ALMOST ANY OTHER STATE IN THE COUNTRY, AN 

AVERAGE OF ONE EVERY EIGHT MONTHS. TEXAS HAS 

EXPERIENCED THE HIGHEST NUMBER OF BILLION-DOLLAR 

DISASTERS AND LEADS THE UNITED STATES IN TOTAL 

CUMULATIVE COSTS FROM DISASTERS SINCE 1980, 

ACCORDING TO THE NATIONAL OCEANIC AND 

ATMOSPHERIC ADMINISTRATION (NOAA) NATIONAL 

CENTERS FOR ENVIRONMENTAL INFORMATION (NCEI), 

2021 BILLION-DOLLAR DISASTER REPORT. 
 

 

NOAA National Centers for Environmental Information (NCEI) U.S. 

Billion-Dollar Weather and Climate Disasters  

(2022). https://www.ncei.noaa.gov/access/billions/, DOI: 10.25921/stkw-

7w73 and 2023 Texas Hazard Mitigation Plan, page 2. 

https://txdem.sharepoint.com/sites/TDEMWebsiteFiles/Shared%20Documents/Forms/AllItems.aspx?id=%2Fsites%2FTDEMWebsiteFiles%2FShared%20Documents%2FMitigation%2FState%20of%20Texas%20HMAP%20Update%20%2D%2010%2E27%2E23%2Epdf&parent=%2Fsites%2FTDEMWebsiteFiles%2FShared%20Documents%2FMitigation&p=true&ga=1
https://txdem.sharepoint.com/sites/TDEMWebsiteFiles/Shared%20Documents/Forms/AllItems.aspx?id=%2Fsites%2FTDEMWebsiteFiles%2FShared%20Documents%2FMitigation%2FState%20of%20Texas%20HMAP%20Update%20%2D%2010%2E27%2E23%2Epdf&parent=%2Fsites%2FTDEMWebsiteFiles%2FShared%20Documents%2FMitigation&p=true&ga=1
https://txdem.sharepoint.com/sites/TDEMWebsiteFiles/Shared%20Documents/Forms/AllItems.aspx?id=%2Fsites%2FTDEMWebsiteFiles%2FShared%20Documents%2FMitigation%2FState%20of%20Texas%20HMAP%20Update%20%2D%2010%2E27%2E23%2Epdf&parent=%2Fsites%2FTDEMWebsiteFiles%2FShared%20Documents%2FMitigation&p=true&ga=1
https://txdem.sharepoint.com/sites/TDEMWebsiteFiles/Shared%20Documents/Forms/AllItems.aspx?id=%2Fsites%2FTDEMWebsiteFiles%2FShared%20Documents%2FMitigation%2FState%20of%20Texas%20HMAP%20Update%20%2D%2010%2E27%2E23%2Epdf&parent=%2Fsites%2FTDEMWebsiteFiles%2FShared%20Documents%2FMitigation&p=true&ga=1
https://txdem.sharepoint.com/sites/TDEMWebsiteFiles/Shared%20Documents/Forms/AllItems.aspx?id=%2Fsites%2FTDEMWebsiteFiles%2FShared%20Documents%2FMitigation%2FState%20of%20Texas%20HMAP%20Update%20%2D%2010%2E27%2E23%2Epdf&parent=%2Fsites%2FTDEMWebsiteFiles%2FShared%20Documents%2FMitigation&p=true&ga=1
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• Maintain the jurisdiction’s natural and man-made systems including public utility 

systems that protect against natural hazards. 

• Increase cooperation and coordination among private entities, local agencies, state 

agencies, and federal agencies. 

 

Mitigation Actions 
Part of the mitigation strategy is to have 

specific actions that are identified and 

detailed that reduce risk to natural 

hazards.  These actions are specific 

projects and activities that help achieve 

the goals. Mitigation actions generally 

fall into four categories:  local plans and 

regulation; structure and infrastructure 

projects; natural systems protection and 

nature-based solutions; and education 

and awareness. After the actions were 

considered and analyzed, the MPC 

utilized a version of FEMA’s Mitigation 

Action Implementation (Worksheet 8) to 

help identify the components needed to 

carry out a mitigation action.  

 

After the actions were prioritized 

(discussed next section), the Actions 

Summary Worksheets were converted 

into the Mitigation Action Table. 

 

Evaluate and Prioritize 

In order to evaluate feasibility and analyze prioritization of actions, all actions were reviewed by 

the MPC.  The process utilized the Mitigation Action Implementation Tool.  The MPC was asked 

to consider the feasibility of identified mitigation actions as high, medium, or low and using the 

Mitigation Action Evaluation Tool (Life Safety, Property Protection, Technical, Political, Legal, 

Environmental, Social, Administration, Local Champion, and Other Community Objectives) rank 

the category 1-10 with 1 being a low priority for the category and 10 being a high for the category.  

Descriptions of the criteria are in Figure 77.  
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Figure 77 - Description of Evaluation Criteria for Mitigation Prioritization 

 
Low is defined as 1-50; Medium is defined as 51-75; and High is defined as 76-100.  The results 

are depicted in Table 35.  The addressed hazards were also provided. 

 

Table 36 is a summary of the mitigation actions by priority numeric value number then assigned 

priority definition high/medium/low. Cost-effectiveness was considered with each action. Table 37 

lists the actions by the action number and shows the hazard(s) the action could mitigate. 

 

HCWCID110 has 23 actions in the Plan. Each action provides: 

• Action number 

• Title  

• Hazards that action addresses 

• Description of the action 

• Implementing department and staff 

• Estimated cost and potential funding sources 

• Approximate time frame for project 

• The priority classification received (High(H)/Medium (M)/Low (L)) 

• If the action protects current buildings and infrastructure, or new or both 

• Discussion of cost and benefit considerations. 

• Future conditions considerations if applicable and risk population address 
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Table 35 - Ranking of Hazards to Determine Priority Level (High/Medium/Low) 

 



131 | P a g e  

 

 

 

Table 36 - Ranking of Hazards to Determine Priority Level 
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Table 37 - Mitigation Actions 

ACTION NO. 1 

Title: GENERATORS FOR CRITICAL FACILITIES 

Hazard(s) Addressed Description of Action Implementing 

Department 

Extreme Cold/Freezes 

Flooding 

Hurricane/Tropical 

Storms 

Thunderstorms/ 

Damaging winds 

Winter storm 

While HCWCID110 has permanent 

generators at most critical facilities, it 

utilizes mobile generators for lift 

station infrastructure.  These mobile 

generators (currently 10 years old) 

would need to be replaced within the 

next five years. In addition, the 

Constable Building, owned by 

HCWCID110, does not have a 

permanent generator, a grant could 

help facilitate purchasing a new 

generator for this building. 

HCWCID110 Board 

and Staff 

Potential Funding 

Sources 

Cost 

Estimate 

Priority Time Frame  Reduces Risk to: 

FEMA Grants 

(HMGP, FMA, 

BRIC), CDBG DR 

Grants 

$150,000 

each  

H Within the 

next five 

years 

1. Existing Building and 

Infrastructure 

Cost Benefit (avoided 

losses) 

Future Conditions Consideration (e.g.: 

climate change, population change) 

Risk Addressed with 

note on benefit to 

vulnerable populations 

Infrastructure 

protection 

 

Continued and growing threats to the 

power of critical infrastructure 

requires the need for backup power 

sources. 

Protecting critical 

infrastructure provides 

for the health and safety 

of the population.   
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ACTION NO. 2 

Title: DEBRIS REMOVAL PLAN 

Hazard(s) Addressed Description of Action Implementing 

Department 

 

Flooding 

Hurricane/Tropical 

Storms 

Thunderstorms/ 

Damaging Winds 

Tornadoes 

Establish a formal debris removal 

plan so that in the event of a disaster 

a plan is in place. 

HCWCID110 Board 

and Staff 

Potential Funding 

Sources 

Cost 

Estimate 

Priority Time Frame  Reduces Risk to: 

FEMA planning 

grants 

$15,000  H 1-3 years 1. Existing Building and 

Infrastructure 

2. New Building 

Cost Benefit (avoided 

losses) 

Future Conditions Consideration 

(e.g.: climate change, population 

change) 

Risk Addressed with 

note on benefit to 

vulnerable populations 

Infrastructure, Homes 

and property 

 

 

This will allow for rapid response of 

future climatic hazard events.  

Ensuring continuity of 

service after a climatic 

event provides for the 

health and safety of the 

population.   
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ACTION NO. 3 

Title: DEBRIS REMOVAL EQUIPMENT 

Hazard(s) Addressed Description of Action Implementing 

Department 

 

Flooding 

 

Hurricane/Tropical 

Storms 

 

Thunderstorms 

Damaging Winds 

 

Tornados 

Purchase debris removal equipment 

for District equipment to assist in the 

quick removal of debris from critical 

areas within HCWCID110 for 

continuity of service and access to 

infrastructure. 

HCWCID110 Board and 

Staff 

Potential Funding 

Sources 

Cost 

Estimate 

Priority Time Frame  Reduces Risk to: 

FEMA Grants 

(HMGP, FMA, BRIC), 

CDBG DR Grants, 

State Grants 

$300,000  M 1-3 years 1. Existing Building and 

Infrastructure 

2. New Building 

Cost Benefit (avoided 

losses) 

Future Conditions Consideration 

(e.g.: climate change, population 

change) 

Risk Addressed with 

note on benefit to 

vulnerable populations 

Homes and property Ensuring continuity of service after 

a climatic event provides for the 

health and safety of the population.   

 Ensuring continuity of 

service after a climatic 

event provides for the 

health and safety of the 

population.  
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ACTION NO. 4 

Title: HCWCID110 STORMWATER DETENTION PROJECT  

Hazard(s) Addressed Description of Action Implementing 

Department 

 

Flooding 

Hurricane/Tropical 

Storms 

Thunderstorms 

Damaging Winds 

Create detention ponds on both sides 

of Cypress Oaks Drive to I-45 where 

Cypress Creek floods and the 

current embankments on Cypress 

Oaks Drive impede the flow of water 

causing the subdivisions around the 

area to flood. 

HCWCID110 Board 

and Staff 

Potential Funding 

Sources 

Cost 

Estimate 

Priority Time Frame  Reduces Risk to: 

FEMA Grants (HMGP, 

FMA, BRIC), CDBG 

DR Grants 

$12,000,000  H 1-5 Years 1. Existing Building 

and Infrastructure 

2. New Building 

Cost Benefit (avoided 

losses) 

Future Conditions Consideration 

(e.g.: climate change, population 

change) 

Risk Addressed with 

note on benefit to 

vulnerable populations 

Infrastructure, Homes 

and property 

Next generation modeling will help 

show increased depth of rainfall 

which will help with the H&H data 

used for the design to meet the risk.  

Design will take into 

account any potential 

negative impacts to the 

area. 
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ACTION NO. 5 

Title: REPLACE LANDSCAPE AROUND DISTRICT BUILDING AND CRITICAL 

FACILITIES WITH DROUGHT TOLERANT VARIETIES AND DEFENSIBLE SPACE 

Hazard(s) Addressed Description of Action Implementing 

Department 

Drought 

Extreme Heat 

Wildfire 

Replace any non-drought tolerant 

landscaping with drought tolerant 

varieties as well as create defensible 

space to protect the infrastructure. 

HCWCID110 Board and 

Staff 

Potential Funding 

Sources 

Cost 

Estimate 

Priority Time Frame  Reduces Risk to: 

State Wildfire grants, 

FEMA Grants, 

Houston Urban 

Forestry Program 

$5,000  M 1-5 years 1. Existing Building and 

Infrastructure 

Cost Benefit (avoided 

losses) 

Future Conditions Consideration 

(e.g.: climate change, population 

change) 

Risk Addressed with 

note on benefit to 

vulnerable populations 

Infrastructure and 

property 

As temperatures continue to rise and 

droughts continue to occur with 

longer durations, prepare for 

potential wildfire increases. 

As part of the analysis, 

the District reviews the 

impacts to the whole 

community. 
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ACTION NO. 6 

Title: VEGETATION CLEARING  

Hazard(s) Addressed Description of Action Implementing 

Department 

Wildfire Keep vegetation clear around areas 

that a wildfire could start though a 

maintenance program. 

HCWCID110 Board and 

Staff 

Potential Funding 

Sources 

Cost 

Estimate 

Priority Time Frame  Reduces Risk to: 

Texas Forest Service $10,000  M 1-3 years 1. Existing Building and 

Infrastructure 

2. New Building 

Cost Benefit (avoided 

losses) 

Future Conditions Consideration 

(e.g.: climate change, population 

change) 

Risk Addressed with 

note on benefit to 

vulnerable populations 

Infrastructure, Homes 

and property 

As temperatures continue to rise and 

droughts continue to occur with 

longer durations, prepare for 

potential wildfire increases. 

As part of the analysis, 

the District reviews the 

impacts to the whole 

community. 
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ACTION NO. 7 

Title: ADD HURRICANE SHUTTERS TO HCWCID110 BUILDINGS 

Hazard(s) Addressed Description of Action Implementing 

Department 

 

Hail 

Hurricane/Tropical 

Storms 

 

Thunderstorms 

Damaging Winds 

 

Tornados 

Add Hurricane Shutters to further 

harden the HCWCID110 Main 

Building, Constable Building and 

auxiliary building(s). 

HCWCID110 Board and 

Staff 

Potential Funding 

Sources 

Cost 

Estimate 

Priority Time Frame  Reduces Risk to: 

FEMA Grants 

(HMGP, FMA, BRIC), 

CDBG DR Grants,  

$100,000  M 1-3 years 1. Existing Building and 

Infrastructure 

Cost Benefit (avoided 

losses) 

Future Conditions Consideration 

(e.g.: climate change, population 

change) 

Risk Addressed with 

note on benefit to 

vulnerable populations 

Building protection  Continued and growing threats to the 

critical infrastructure requires the need 

to protect these assets. 

Protecting critical 

infrastructure provides for 

the health and safety of the 

population.   
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ACTION NO. 8 

Title: REPLACE EXTERIOR AND INTERIOR DOORS WITH STEEL DOORS ON 

HCWCID110 BUILDINGS 

Hazard(s) Addressed Description of Action Implementing 

Department 

 

Flooding 

Hurricane/Tropical 

Storms 

 

Thunderstorms 

Damaging Winds 

 

Tornados 

Replace interior and exterior doors 

with steel doors at the Main 

Building, auxiliary building(s). 

HCWCID110 Board and 

staff 

Potential Funding 

Sources 

Cost 

Estimate 

Priority Time Frame  Reduces Risk to: 

FEMA Grants 

(HMGP, FMA, BRIC), 

CDBG DR Grants 

$50,000  M 1-3 years 1. Existing Building and 

Infrastructure 

Cost Benefit (avoided 

losses) 

Future Conditions Consideration 

(e.g.: climate change, population 

change) 

Risk Addressed with 

note on benefit to 

vulnerable populations 

Main Building and 

auxiliary protection 

 Continued and growing threats to the 

critical infrastructure requires the need 

to protect these assets. 

Protecting critical 

infrastructure provides for 

the health and safety of the 

population.   
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ACTION NO. 9 

Title: CREATE COOLING STATIONS AT MAIN BUILDING AND RECREATION 

CENTER BUILDLING 

Hazard(s) Addressed Description of Action Implementing Department 

Extreme Heat Create cooling and charging 

stations at Main Building and 

auxiliary buildings to provide 

employees and the public a cool 

location in the event of heat 

exposure/exhaustion, prolonged 

power outages, or relief. 

HCWCID110 Board and 

Staff 

Potential Funding 

Sources 

Cost 

Estimate 

Priority Time Frame  Reduces Risk to: 

Operating Budget $20,000  H 1-3 years 1. Existing Building and 

Infrastructure 

2. New Building 

Cost Benefit (avoided 

losses) 

Future Conditions Consideration 

(e.g.: climate change, population 

change) 

Risk Addressed with note 

on benefit to vulnerable 

populations 

Protection of people Extreme heat is a major public health 

concern in the United States. The 

trend of increasing frequency and 

duration of heat events (“heat 

waves”) is expected to continue in 

the future.  

Risk factors for heat-related 

deaths are bed confinement 

due to medical illness, 

living alone, being socially 

isolated, and not having 

access to air conditioning.  

Vulnerable populations 

include outside workers, 

older adults, children, 

communities of color, the 

homeless, individuals with a 

mental health disability, 

individuals with chronic 

medical conditions, 

individuals without access 

to air-conditioning, and 

low-income communities. 

Barriers to access or use of 

cooling centers include 

limited access to 

transportation, fear of 

leaving home or inability to 

leave home, not wanting to 

leave pets behind.  
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ACTION NO. 10  

Title: ADD THERMAL BARRIERS (WINDOW TINTING) ON HCWCID110 

BUILDINGS 

Hazard(s) Addressed Description of Action Implementing 

Department 

Extreme Heat Update thermal barriers (e.g., 

window tinting) on HCWCID110 

buildings and any infrastructure 

with windows to keep building 

temperatures cooler in summer 

months 

HCWCID110 Board and 

Staff 

Potential Funding 

Sources 

Cost 

Estimate 

Priority Time Frame  Reduces Risk to: 

Operations $5,000  M 1-3 years 1. Existing Building and 

Infrastructure 

Cost Benefit (avoided 

losses) 

Future Conditions Consideration 

(e.g.: climate change, population 

change) 

Risk Addressed with 

note on benefit to 

vulnerable populations 

Protection of Main 

Building 

 Continued and growing threats to the 

critical infrastructure requires the need 

to protect these assets. 

Protecting critical 

infrastructure provides for 

the health and safety of the 

population.   
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ACTION NO. 11 

Title: PROCURE DROUGHT RESISTANT GRASSES FOR SOIL STABILIZATION 

Hazard(s) Addressed Description of Action Implementing 

Department 

Drought 

Extreme Heat 

Find and use drought resistant 

grasses to preserve grasses used for 

soil stabilization. 

 HCWCID110 Board 

and Staff 

Potential Funding 

Sources 

Cost 

Estimate 

Priority Time Frame  Reduces Risk to: 

Operations $20,000  M 1-3 years 1. Existing Building and 

Infrastructure 

2. New Building 

Cost Benefit (avoided 

losses) 

Future Conditions Consideration 

(e.g.: climate change, population 

change) 

Risk Addressed with 

note on benefit to 

vulnerable populations 

Infrastructure, homes 

and property 

 Continued and growing threats to the 

critical infrastructure requires the need 

to protect these assets. 

Protecting critical 

infrastructure provides for 

the health and safety of the 

population.   
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ACTION NO. 12 

Title: WORK WITH EMERGENCY MANAGEMENT DEPARTMENTS (CITY OF 

HOUSTON AND HARRIS COUNTY) TO SUPPORT A PUBLIC EDUCATION 

PROGRAM ON PROTECTION FROM HAZARDS AND WATER CONSERVATION 

Hazard(s) Addressed Description of Action Implementing 

Department 

Drought 

Extreme Cold/Freezes 

Extreme Heat 

Flooding 

Hail 

Hurricane/Tropical 

Storm 

Lightning 

Subsidence 

Thunderstorm 

Damaging Wind 

Tornado 

Wildfire 

Winter storm 

Working with the Emergency 

Management Departments in City of 

Houston and Harris County, create a 

public education program to educate 

the public on mitigation techniques 

that homeowners can learn to 

protect their families and property.  

Create water conservation methods 

to be sent to the public in advance of 

implementation of the drought 

contingency plan.  

HCWCID110Board and 

Staff 

Harris County OEM 

City of Houston OEM 

Potential Funding 

Sources 

Cost 

Estimate 

Priority Time Frame  Reduces Risk to: 

FEMA Grants 

(HMGP, FMA, BRIC), 

CDBG DR Grants, 

TxDOT, USACE and 

GLO 

$15,000  H 1-3 years 1. Existing Building and 

Infrastructure 

Cost Benefit (avoided 

losses) 

Future Conditions Consideration 

(e.g.: climate change, population 

change) 

Risk Addressed with 

note on benefit to 

vulnerable populations 

People, Homes, assets 

and Property 

 Awareness and education about the 

growing threat from increased and 

more intense storms will help the 

public prepare for disasters. 

 As part of the analysis, 

the District reviews the 

impacts to the whole 

community. 
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ACTION NO. 13 

Title: PROVIDE LINKS TO HOUSTON AND HARRIS COUNTY EM DEPARTMENTS 

ON DISTRICT WEBSITE  

Hazard(s) Addressed Description of Action Implementing 

Department 

Drought 

Flooding 

Hail 

Hurricane/Tropical 

Storm 

Subsidence 

Thunderstorm 

Damaging Wind 

Winter storm 

Create dedicated page for 

Emergency Preparedness and 

Response on HCWCID110's 

website by providing resources 

from Harris County and City of 

Houston Emergency Management 

Departments so public can access in 

the event of an emergency or 

possible natural disaster. 

 HCWCID110 Board 

and Staff 

Potential Funding 

Sources 

Cost 

Estimate 

Priority Time Frame  Reduces Risk to: 

Operating $0  H 1-3 years 1. Existing Building and 

Infrastructure 

2. New Building 

Cost Benefit (avoided 

losses) 

Future Conditions Consideration 

(e.g.: climate change, population 

change) 

Risk Addressed with 

note on benefit to 

vulnerable populations 

People, homes and 

property 

 Awareness and education about the 

growing threat from increased and 

more intense storms will help the 

public prepare for disasters. 

 As part of the analysis, 

the District reviews the 

impacts to the whole 

community. 
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ACTION NO. 14 

Title: WORK WITH REGIONAL FLOOD PLANNING ORGANIZATIONS SO THAT 

PROJECTS ARE STUDIED THAT COULD IMPACT THE AREA 

Hazard(s) Addressed Description of Action Implementing 

Department 

 

Flooding 

Hurricane/Tropical 

Storms 

Work with regional flood planning 

organizations to ensure problem 

areas are studied with the goal of 

finding solutions that could be grant 

worthy projects. 

HCWCID110 Board and 

Staff 

District Engineering 

Consultants 

Potential Funding 

Sources 

Cost 

Estimate 

Priority Time Frame  Reduces Risk to: 

FEMA Grants 

(HMGP, FMA, BRIC), 

CDBG DR Grants 

$2,500  M 1-3 years 1. Existing Building and 

Infrastructure 

2. New Building 

Cost Benefit (avoided 

losses) 

Future Conditions Consideration 

(e.g.: climate change, population 

change) 

Risk Addressed with 

note on benefit to 

vulnerable populations 

Infrastructure, Homes 

and property 

Design will take into account climate 

adaption and resilience using best 

available data. 

 Design will take into 

account vulnerable 

populations. 
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ACTION NO. 15 

Title: LIGHTNING RODS AND SURGE PROTECTORS AT HCWCID110 BUILDINGS 

AND PLANTS 

Hazard(s) Addressed Description of Action Implementing 

Department 

Lightning Install new lightning rods on all 

district facilities, plant buildings, 

and water storage tanks as well as 

surge protectors throughout all 

district buildings. 

HCWCID110 Board and 

Staff 

District Engineering 

Consultants 

Potential Funding 

Sources 

Cost 

Estimate 

Priority Time Frame  Reduces Risk to: 

Operating 

State or Federal 

Grants 

$100,000  H 1-3 years 1. Existing Building and 

Infrastructure 

Cost Benefit (avoided 

losses) 

Future Conditions Consideration 

(e.g.: climate change, population 

change) 

Risk Addressed with 

note on benefit to 

vulnerable populations 

Buildings and facility 

protection 

Lightening may surge under climate 

change, but studies are limited. 

This is to protect District 

assets. 
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ACTION NO. 16 

Title: LIGHTNING DETECTION SYSTEMS FOR PARKS, RECREATION FIELDS 

AND POOL  

Hazard(s) Addressed Description of Action Implementing 

Department 

 Lightning Place high accuracy short range 

lightning detection equipment at 

Forest Oaks Park and Forest Oaks 

Swim and Racquet Club facility to 

provide visual and audio alerts for 

approaching heavy storm activity or 

when lightning is detected in the 

area. 

HCWCID110 Board and 

Staff 

Potential Funding 

Sources 

Cost 

Estimate 

Priority Time Frame  Reduces Risk to: 

State grants, City of 

Houston  

$5,000 - 

$10,000 

plus 

software 

upgrades 

M 1-3 years 1. Existing Building and 

Infrastructure 

Cost Benefit (avoided 

losses) 

Future Conditions Consideration 

(e.g.: climate change, population 

change) 

Risk Addressed with 

note on benefit to 

vulnerable populations 

Early warning system 

could save lives for 

those outside at parks 

or recreational areas. 

Adapting to more intense storms or 

increased quantity of storms. 

To protect populations 

outside at parks, 

recreation fields, and 

pool.  
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ACTION NO. 17 

Title: ENSURE ALL CRITICAL FACILITIES PIPES ARE INSULATED 

Hazard(s) Addressed Description of Action Implementing 

Department 

Extreme Cold/Freezes 

Winter storm 

Insulate all pipes that are outside 

and exposed to the elements, 

including exterior pipe covers, spray 

foam insulation in facility walls, new 

insulation in attics, and any other 

identifiable areas where pipes are 

not properly insulated. 

HCWCID110 Board and 

Staff 

District Engineering 

Consultants 

District Operator 

Potential Funding 

Sources 

Cost 

Estimate 

Priority Time Frame  Reduces Risk to: 

Operating $50,000  M 1-3 years 1. Existing Building and 

Infrastructure 

Cost Benefit (avoided 

losses) 

Future Conditions Consideration 

(e.g.: climate change, population 

change) 

Risk Addressed with 

note on benefit to 

vulnerable populations 

Buildings and 

infrastructure 

Extreme weather may surge under 

climate change, but studies are limited. 

This is to protect City 

assets. 
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ACTION NO. 18 

Title: ESTABLISH PROCESS WITH HCSD ON SUBSIDENCE INFORMATION 

Hazard(s) Addressed Description of Action Implementing 

Department 

Subsidence  Establish process for receiving 

information from the Harris County 

Subsidence District (HCSD) on 

subsidence impacts for planning 

area. 

HCWCID110 Board 

and Staff 

District Engineering 

Consultants 

Potential Funding 

Sources 

Cost 

Estimate 

Priority Time Frame  Reduces Risk to: 

Operating Minimal H 1-3 years 1. Existing Building and 

Infrastructure 

2. New Building 

Cost Benefit (avoided 

losses) 

Future Conditions Consideration 

(e.g.: climate change, population 

change) 

Risk Addressed with 

note on benefit to 

vulnerable populations 

Building and 

Infrastructure, homes 

and property 
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ACTION NO. 19 

Title: WINTERIZATION OF WATER AND SEWER TREATMENT PLANTS 

Hazard(s) Addressed Description of Action Implementing 

Department 

Extreme Cold/Freezes 

Winter Storm 

Hurricane/Tropical 

Storms 

Tornadoes 

Build a building enclosure over the 

discharge pumps that are outside of 

the treatment plant. 

HCWCID110 

Board and Staff 

District Engineering 

Consultants 

District Operator 

Potential Funding 

Sources 

Cost 

Estimate 

Priority Time Frame  Reduces Risk to: 

FEMA Grants 

(HMGP, FMA, BRIC), 

CDBG DR Grants, 

TxDOT, USACE and 

GLO 

$550,000  H 1-5 years 1. Existing Building and 

Infrastructure 

Cost Benefit (avoided 

losses) 

Future Conditions Consideration 

(e.g.: climate change, population 

change) 

Risk Addressed with 

note on benefit to 

vulnerable populations 

Protection of 

infrastructure 

Homes 

Extreme weather may surge under 

climate change, but studies are limited. 

This is to protect District 

assets. 
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ACTION NO. 20 

Title: WORK WITH HCFCD TO PRIORTIZE BANK STABILIZATION AT CYPRESS 

CREEK  

Hazard(s) Addressed Description of Action Implementing 

Department 

Flooding  

Hurricane/Tropical 

Storms 

Erosion of the banks at Cypress 

Creek causes damage to 

HCWCID110's Parks and 

Infrastructure and a stormwater 

detention facility.  

HCWCID110 

Board and Staff 

District Engineering 

Consultants 

District Stormwater 

Consultants 

Potential Funding 

Sources 

Cost 

Estimate 

Priority Time Frame  Reduces Risk to: 

FEMA Grants 

(HMGP, FMA, BRIC), 

CDBG DR Grants, 

TxDOT, USACE and 

GLO 

$750,000  M 1-5 years 1. Existing Building and 

Infrastructure 

Cost Benefit (avoided 

losses) 

Future Conditions Consideration 

(e.g.: climate change, population 

change) 

Risk Addressed with 

note on benefit to 

vulnerable populations 

Protection of Parks 

and Recreation Center 

Design will take into account climate 

adaption and resilience using best 

available data. 

 Design will take into 

account vulnerable 

populations. 
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ACTION NO. 21 

Title: CONNECT WASTEWATER RECLAIMED WATER CONSERVATION 

SYSTEM TO ALL FOUR AREA LAKES  

Hazard(s) Addressed Description of Action Implementing 

Department 

Drought 

Extreme Heat 

Flooding  

Hurricane/Tropical 

Storms 

 Extend current reclaimed water 

system to connect with three storm 

water detention ponds in Forest 

Oaks Park. Currently only one of 

the four lakes is connected to the 

reclaimed water system. 

HCWCID110 Board and 

Staff 

District Engineering 

Consultants  

Potential Funding 

Sources 

Cost 

Estimate 

Priority Time Frame  Reduces Risk to: 

FEMA Grants 

(HMGP, FMA, BRIC), 

CDBG DR Grants, 

TxDOT, USACE and 

GLO 

$750,000  H 1-5 years 1. Existing Building and 

Infrastructure 

Cost Benefit (avoided 

losses) 

Future Conditions Consideration 

(e.g.: climate change, population 

change) 

Risk Addressed with 

note on benefit to 

vulnerable populations 

Protection of Water 

Supply  

Design will take into account climate 

adaption and resilience using best 

available data. 

 Design will take into 

account vulnerable 

populations. 
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ACTION NO. 22 

Title: EXPANDING WASTEWATER RECLAIMED ABILITIES 

Hazard(s) Addressed Description of Action Implementing 

Department 

Drought 

Extreme Heat 

Flooding  

Hurricane/Tropical 

Storms 

Irrigation systems do not cover the 

entire planning area so building out 

the system in conjunction with soil 

stabilization (see action 12) would 

protect the area of erosion.  

HCWCID110 Board and 

Staff 

District Engineering 

Consultants  

Potential Funding 

Sources 

Cost 

Estimate 

Priority Time Frame  Reduces Risk to: 

FEMA Grants 

(HMGP, FMA, BRIC), 

CDBG DR Grants, 

TxDOT, USACE and 

GLO 

$500,000  H 1-5 years 1. Existing Building and 

Infrastructure 

Cost Benefit (avoided 

losses) 

Future Conditions Consideration 

(e.g.: climate change, population 

change) 

Risk Addressed with 

note on benefit to 

vulnerable populations 

Protection planning 

area 

Design will take into account climate 

adaption and resilience using best 

available data. 

 Design will take into 

account vulnerable 

populations. 
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ACTION NO. 23 

Title: PROGRAM DEVELOPMENT FOR PERMITTING OF PRIVATE 

STORMWATER DETENTION BASINS 

Hazard(s) Addressed Description of Action Implementing 

Department 

Drought 

Extreme Heat 

Flooding  

Hurricane/Tropical 

Storms 

Developing and funding the 

inspection and permitting of private 

stormwater detention basins within 

HCWCID110. 

HCWCID110 Board and 

Staff 

District Engineering 

Consultants 

District Legal 

Consultants 

Potential Funding 

Sources 

Cost 

Estimate 

Priority Time Frame  Reduces Risk to: 

FEMA Grants 

(HMGP, FMA, BRIC), 

CDBG DR Grants, 

TxDOT, USACE and 

GLO 

$50,000  H 1-5 years 1. Existing Building and 

Infrastructure 

Cost Benefit (avoided 

losses) 

Future Conditions Consideration 

(e.g.: climate change, population 

change) 

Risk Addressed with 

note on benefit to 

vulnerable populations 

Protection planning 

area 
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Section 5. Plan Maintenance Process 

Introduction 
The plan maintenance section of this document details the formal process that will ensure that 

HCWCID110 hazard mitigation plan remains a responsive and relevant document.  The 

maintenance process includes a schedule for monitoring and evaluating the plan annually and 

producing an updated plan every five years.  It also describes how HCWCID110 will integrate 

public participation throughout the plan and implementation process and explain how HCWCID110 

plans to incorporate the mitigation strategies outlined in this 

plan into existing planning mechanisms. 

 

Monitoring, Evaluation and Updating the 

Plan 
Sustained maintenance keeps the mitigation goals and actions 

moving forward and keeps key stakeholders and the public 

involved. Key components include monitoring, evaluating, and 

updating. The maintenance process includes a schedule for 

monitoring and evaluating the plan annually and producing an 

updated plan every five years. HCWCID110’s schedule can be found in Table 38. 

 

Table 38 - Monitoring, Evaluating and Updating Schedule 

Plan Maintenance 

Step 

When Description 

Monitoring Annually, near the anniversary of 

adoption 

• Status updates on actions 

• Progress report 

• Identify mid-course 

corrections 

LEAD:  District Manager 

Evaluating Once every two years, can be included 

with monitoring.  Also would occur after 

a disaster event 

• Use a prepared form to 

evaluate how the plan has 

been carried out 

• Record lesson learned 

LEAD:  District Manager 

Updating Will begin on the anniversary of the 

fourth year of the adoption or after a 

disaster event 

• Review the plan and update  

• Follow update guidelines 

from FEMA 

LEAD:  District Manager 
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Monitoring 
Tracking progress on mitigation actions reduces the amount of work it takes to update actions at 

the five-year update.  To help facilitate that process, the MPC will hold an annual hazard mitigation 

plan review meeting.  The team will use the following report to monitor the progress of the actions: 
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As part of the annual review process, the team will provide the following: 

 

• Summary of any hazard events that occurred during the prior year and their impact on the 

community. 

• Review of successful mitigation action identified in the plan. 

• Review actions that were not completed to understand if there are impediments impacting 

the action (e.g., financial, technical, etc.) 

• Re-evaluate the action plan to determine if the timeline for identified projects remains 

accurate (e.g., if funding becomes available, a long-term activity could become a near-term 

project). 

• Recommendation for new mitigation actions and projects. 

 

Evaluating for Effectiveness 
Evaluating means looking at how well the plan is meeting its goals. This goes a step beyond 

monitoring; it asks if the plan is serving its intended purpose. It lets the planning team see if any 

changes need to be made. This review will include: an evaluation of the progress of incorporating 

the actions into other plans, reviewing risk assessment and hazards, reviewing the strategy and 

keeping key stakeholders and the public informed and involved.  HCWCID110 plans to use FEMA 

Region 3’s checklist as a guide. 
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Updating 
Major comprehensive review of and revisions to this Hazard Mitigation Plan Update will be 

considered on a five-year cycle.  The 2024 Plan will enter its next review cycle sometime in 2028, 

with adoption of that update in 2029.  The MPC will be reconvened to conduct the comprehensive 

evaluation and revision. 

 

Circumstances or conditions under which the HCWCID110 will initiate Plan reviews and updates 

outside of the annual review: 

• On the recommendation of HCWCID110 District Manager or on its own initiative, 

HCWCID110 Board may initiate a Plan review at any time.  

• After natural hazard event(s) that appear to significantly change the apparent risk to District 

assets, operations and/or citizens.  

• When activities of HCWCID110, County, or the State significantly alter the potential effects of 

natural hazards on District assets, operations and/or citizen. Examples include completed 

mitigation projects that reduce risk, or actions or circumstances that increase risk.  

• When new mitigation opportunities or sources of funding are identified.  

 

In addition to the circumstances listed above, revisions that warrant changing the text of this Plan 

update or incorporating new information may be prompted by a number of circumstances, including 

identification of specific, new mitigation projects, completion of several mitigation actions, or 

requirements for qualifying for specific funding.  Minor revisions may be handled by addenda. In 

addition to the scheduled reports, HCWCID110 District Manager will convene meetings after 

damaging natural hazard events to review the effects of such events.  Based on those effects, 

adjustments to the mitigation goals and actions may be made or additional event-specific actions 

identified.  Such revisions shall be documented as outlined below: 

• Changes in potential for funding. 

• Collection of maps and data to help with data needs for next iteration of plan. 

• Impact of any other planning programs within HCWCID110 that involve hazard mitigation. 

• Review planning process to ensure key members are involved and updated including 

stakeholders and the public. 

• Review the hazards and the risk assessment to see if any updates or changes occurred or 

need to be re-assessed.  

• Review the goal and strategy to ensure relevancy and current. 

 

Integration into Existing Plans and Procedures 
HCWCID110 is a political subdivision of the State of Texas.  HCWCID110 will work to find out 

what local, regional and state plans already exist that could benefit from information found in this 

plan.  Examples include but not limited to: 

• City of Houston Comprehensive Plan 

• Harris County Comprehensive Plan 

• San Jacinto Regional Flood Plan  

• Harris County and City of Houston’s Hazard Mitigation Plans 
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• Harris County and City of Houston stormwater management plan, wastewater and water 

plans 

• Harris County Flood Control District’s watershed reports and flood control reports and 

partnership opportunities 

 

Continued Public Involvement 
This plan is meant to be a living document rather than a document that is only updated 

every five years. In order to keep the public involved in this on-going process, HCWCID110 will: 

• Maintain a publicly accessible copy of the plan available online 

• Post notice of any changes to the plan on the website 

• Work to try and create a system for feedback and publicize opportunities for feedback 

 

HCWCID110 will work to integrate materials and public feedback into related and on-going public 

engagement activities. 
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Appendices 

Appendix A – Minutes from MPC Meetings 
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Appendix B – Stakeholder Letter 
 

HARRIS COUNTY WATER CONTROL AND IMPROVEMENT DISTRICT NO. 110 

1980 Post Oak Boulevard, Suite 1380 

Houston, Texas 77056 

  

December 14, 2023 

 

Mr. Todd Ward 

Risk Mitigation Department Manager 

Harris County Flood Control District 

9900 NW Freeway 

Houston, TX 77092 

 

RE: Request to Participate as a Stakeholder to the Harris County Water Control and Improvement 

 District No. 110 Local Hazard Mitigation Plan 

Dear Mr. Ward: 

Harris County Water Control and Improvement District No. 110 (“HCWCID110” or the “District”) is in the 

process of preparing a Hazard Mitigation Plan (the “HMP”), a prerequisite to certain kinds on nonemergency 

disaster assistance programs such as Hazard Mitigation Assistance grants. While the HMP is drafted by a 

Mitigation Planning Committee (the “MPC”) comprised of members from HCWCID110’s Board, staff, and 

outside consultants, the MPC recognizes the importance of receiving input and expertise from the 

community throughout the planning process.  

The planning process is an opportunity to bring together a wide range of community-based partners 

representing the interests of the entire community. The MPC has identified individuals and organizations 

who may be affected by mitigation actions and policies and who can provide specific information on topics 

or provide input from a different point of view in the community including:  

• Local and regional agencies involved in hazard mitigation activities 

• Agencies that have the authority to regulate development 

• Neighboring communities 

• Representatives of businesses, academia, and other private organizations 

• Representatives of nonprofit organizations, including community-based organizations, that work 

directly with and/or provide support to underserved communities and socially vulnerable populations, 

among others.  

 

This is a great opportunity for your organization to be involved in the planning process and the MPC would 

like to cordially invite you to be a member of the stakeholder group. Participation includes providing 

information and reviewing the HMP from your experience and perspective to ensure that it is representative 

of the entire District. It will not require any in-person meetings. We will have video conference call to 

provide background on the HMP and how stakeholders can help draft the HMP and we will email you a link 

to review the HMP, as well as invite you to attend the public meetings.   
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Thank you very much for considering this request. It is important that stakeholders and the public have an 

opportunity to review and comment on this critical HMP update. 

Sincerely,  
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Appendix C – Public Notice 
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Appendix D – Stakeholders and Public Presentations 
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Appendix E – Survey Results 
Question 1: 
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Question 2: 
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Question 3: 

 

 
Responses: 
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Question 4: 
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Question 5: 
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Question 6: 
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Question 7: 
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Question 8: 

 

 
 

 

 

Question 9: 
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Question 10: 
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Appendix F – Adoption Resolution 
 


