Galveston County
Consolidated Drainac
District




Table of Contents

Section 1. Introduction and AdOPLION. .........oiiiiiiiiii e e 6
oo 11 o 1o o 1SR PPUPPRRR 6
SUIMIMBIY. ...ttt et e e e e e e e e e eeena e s e e e e e e e e e e e e e e e e e nnannneas 7
Adoption by Board Of DIFECIOLS..........ccciiiiiiiiiiieeeii it eeees e e e e e e e aaeeeeeann 9
COoMMUNILY Profil@.....cco oo eemnna e as 10
UPAAE SUMIMAIY......iiiiiiiiiiiiie e et s e e e e e e e e e e e e et aeaesasaaaaaeaeeeeeeeeessssss nnnreeeeesesnnsnnnnns 32

Section 2. The Planning PrOCESS........uu ittt eeeee e e e e e e e e e e e e eeeaaaaaaanee 33
The Purpose of the Plan.............oooiiiee e e e e emnn s 33
Changes from the Last Plam...........oooiiiiiieee e eee e e 33
THE PlaNNING PrOCESS. ... ..ttt errr ettt e e e e e e e nnne e 33
Documentation of the Planning ProCeSS..........cccuuuuiiiiiieeeiiiiiiiiiieee e 39
Community PartiCiPation............cccuuuuriiiiiiieeeiiiiiiiiiiieeeeeeeeeeseeesenseeeeeeeeeeeeeeeeeeeeessmmmeeeee . 40
Local Capabilities Assessment and INtegration...........ccooeeiee e eeeeiiiiiiiie e eeeeeee 45
Participation in the NFIP.......cooii e ennnees 53

Section 3. Hazard Identification and RiSK ASSESSMENL............uuuiiiiiiiiiiieeeiiiiiiiiiiiieaeaaeenns 55
Changes from the Last Plan.............ooooiiiiiiiieee e e e e eneaes 55
oo 13 o 1o o PSSP 55
[AentifyiNg HAZAIAS. .. ..ottt e e e e e e a e e e e 56
[ P2 W= T (0 K53 0111 = o PSPPSR 58
Hazard Damage Summary INfOrM@ation. ...........couviiiiiiiieemiiiiiei e 59
D1 (o T8 o | o | A SUSPP 66
EXPANSIVE SOUl....eeiiiiiii e 74
EXIFEME HEAL ... e e e e eeee e e e e e e era e e e e eenaes 78
0T Lo PRSP 85
[ -V PSSR 99
Hurricanes and TropiCal STOMIS.........uuuuiiiiiiiiiiii ettt 104
[T | 111 o PP 111
Severe ThunderstornfHigh WING..........ooouieiiiiiiiie e 117
YU ] 0153 o [T o = 123
10 =T [0TSR 127



VY1 o [T =T PR 132

LAY =] ] (o] 0 PP PP PP PPPPPPRPPPPPRPP 138
COMMUNILY ASSELS.....ciiiiieiiieiiiii e e e e e e e e e emensas i a s e e e e e e aeeeeeeeeeeannnsaaaaaaaaeeaees 143
ANBIYZE RISK. .. e ettt eeeer et ettt e e e e e e e e e e s et e e e e e e e e e e e e e aan 143
Summarize VUINErability..........cccuiiiiiiiii e 144
Section 4. Mitigation SrAtEY........u e ieiieiiiiiieee ettt 145
Update from Last PIAN...........eiiiiiiii e e 145
g oo [T i o] o PP PP 145
MitIGAtION GOAL.......coiiiii e ———————————— 145
Status of ACtions from Last PIan...........ooooiiiiiiiieen e 146
INEW ACTIONS. ...ttt e e ettt e e eneb bbbt e et ettt e e e e aeaeeeeesmmteeeeaaaeeeeaeaeessnnans 151
Section 5. Plan Mainte€nanCe PrOCESS ... ..uiiiiiiieeeeiiiiiieeessee e e e e e e e e e eeeeeeeeeeesnnneeeeeeeeeeerennne 179
oo 13 o 1o o TSP PPPPURRR 179
Update from Last PIAN..........eeiiiiiii e e 179
Monitoring, Evaluation and Updating the Plan...........ccccooiiiiiicce e 179
Integration into Existing Plans and ProCedULES................vvuuuiicrereeeeiiiicee e 181
Continued Public INVOIVEMENT..........coooiiiii e s 183
Y o] o L= g o 1= ST 185
Appendix A2 Minutes from MPC MeEELINGS........coouiriiiiiiieeee e 185
Appendix B? Stakeholder LEtLN..........uuuuiiiiiiiiiiii et 195
APPENTIX C2 PUDBIIC NOTICE.......co it e e e e e e e e 196
Appendix D? Stakeholders and Public Presentations and Q&A................cevvvieeeeinnnee 198
APPENIX B2 SUIVEY RESUILS......oeiiiiiiiiiiiiii e 230
Appendix FZ Adoption RESOIULION...........uuiiiiiiiiiic e 237
APPENIX G2 FIRM MAPS ... . iiiiiiiiie e ettt e e et e e e e e e e s mmme e e e e e eeeaaa e e eeeeessnnmeees 238

2|Page



List of Figures:

Figure 1- Map of Galveston County Draina@striCtS.........ccooeeiiiiiiiii i eeee e 8
Figure 2- GCCDD Location within Texas (first set maps) and the 20 square miles covered in Galveston
County (second set of oUtiNEd IN REM).......uuuuiiiiiiiiieee e 10
Figure 3- Drainage Districts in Galveston COUNLY..............oooviiiiiiieeei e e e 12
Figure 4- Clear Creek Watershed (HCFCD.OIG): ... uvveeeiaiiiiiiiiiieesiireeee e e e e e e eneeee e e e e e e e e 12
Figure 5- Five Significant Creeks and Bayous in GCCDD Planning At€a..........ccccccovvviveeeseinnnnee 13
Figure 6- 2024 Annual Average Temperature for Upper COaSL.........ccooviiiiiimmmniiiiiniiieeeee e 14
Figure 7- 2024 Annual Monthly Precipitation for Upper COASt..........ccoeeriiiiiiimmmniiiiiiiieeeee e 15
Figure 8- Average High and Low Temperature in Friendswood and League.City....................c.... 15
Figure 9- Census Tracks in GCCDD Planningutlined in Red (US Census TIGERwebhy)................. 17
Figure 10- Working Land in Galveston County by YEar.............coooiiiiiiicccmeme e 18
Figure 11- Galveston County Land Cover Map 2023.............cooooiiiiiicceiir i mmme e 19
Figure 12- GCCDD Land Cover Map 2023..........ooiiuiieiiieiiieeereeee e e e s ememr e e e e s snnaneeeeeeas 19
Figure 13- The City of Friendswood Future Land Use Adopted 2021.............cccvvviieeeivieeeeeeennenns 20
Figure 14- 2023 Job Groups in GalvesStoN COUNTY..........coiiiiiiiiiiiieeeriieee e e eeeere e e e 23
Figure 15- City of Friendswood Labor Force and ECONOMIC BASE...........ccvveeiiiiiicceiiiiiiiiiiieeeee 23
Figure 16- 2023 Employment Sectors in Galveston COUNtY..............ooooiiiieeeiiiiii e 24
Figure 17- Census Tracts for GCCDD..........cooiiiiii i rree e e e e e e e e e e e e e e e aaeeaaeseneeaanen 25
Figure 18- CRE Viewer for Census TraCt 720L........ccoieiiieiiiii it reee e e e e e e e aaaa e 27
Figure 19- CRE Viewer for Galveston COUNLY............ccvviiiiiieiieer e eeeeavvvrae e 27
Figure 20-F EMAOGs Ri sk L.ndex. . .Eg.Uu.af. .00 ... 28
Figure 21- GCCDD CENSUS TTACE VIBW.....cceiiiiiiiiiiiiiiitieeeetee et e e e e e e e s eeenesse e e e e e e e e e s s nnnnne e e eennees 28
Figure 22- RAPT Map of Critical Facilities located in GCCDD............cc.uviiiiiiiieeneeeee e 30
Figure 23- Steps to Prepare a Plan UPAAte............cuuviiiiiiiieeeiiieee e 34
Figure 24- Outreach for the Survey, Planning Information, and Meetings............ccccvvvvimeeeeeeeeen.n. 42
Figure 25- Categories for Capabilities ASSESSMENL...........cooeiiiiiiiieieeeeeeeeeevrrreeee e 4D
Figure 26- FEMA Concept of RiSk Diagramm..............ooooiiiiiiicecimmmr e 56
Figure 27- 2024 Disasters and LOCALIONS..........ccovvviiiiiiiiieemie e e ee e e e e e e e e e e e eeeeie e aaaanee 59
Figure 28- Funding Obligations by FEMA Disaster Category............ccuvuurrriieemiereeeeeeeaasiiiieeeeee e 61
Figure 29- Visual Summary of Disaster Declarations for Galveston County, Texas20243............ 62
Figure 30- Visual Summary of Disaster Declarations for Galveston County, Texas222¥4............. 63
Figure 31- U.S. Drought Monitoii DIrOUGNT.QOV........coiiiiiiiiiiiiiiie e 67
Figure 32- Palmer Drought Index (Source NCEI/NOAA)........coo e 68
Figure 33- Drought Classification (US Drought MONITOL)......cccooiiiiiiiiiie e eeeeeeeeeeeeeeeee e 69
Figure 34- Drought Impact Report for Galveston County Teixdanuary 2014 to September 2024..69
Figure 35- Maximum Number of Consecutive Dry Days Over Remainder of 21st Century........... 71
Figure 361 National RiSk INdeX DrOUGNL............uuiiiiiiiie e 72
Figure 37- Expansive Soil FreqUENCY iN TEXAS......uuuuueiiiiiiiiiiimmeiiiieeeeee e e e e s ssiibeseeessseeneeeeeeeeeaaannes 74
Figure 38- GCCDD SWelliNG SOIl MAP........uuuiiiiiiiiiiieeerie e re e eeenanes 76
FIgUIe 39- NWS HEAE INUEX.......eiiiiiiiiiiiiiiitieeeiit e e et eeesit e e e e e e e s sennts e e e e e e e e e e annnes 80
Figure 40- Likelihood of Heat Disorders with Prolonged Exposure or Strenuous Activity............. 81
Figure 41- Estimated Days Per Year >90°F Over Remainder of 21st Century.........ccccceeeeeeccmeeen.. 82
Figure 42- National Risk IndeXk EXIreme Heat..............uiiiiiiiiiiiieiee et eeeeaaees 84



Figure 43- Flood Zone Overlay for GCCDD.........cuiiiiiiiiiireeie et e e e 36

Figure 44- State Of TEXAS SFHA ... e e e anenss e e e e e e 87
Figure 45- FIood EVENES (202Q024).......cceeie ettt eeeeee ettt ememe e e e e e e e e e e e e smmee e e 87
Figure 46- State of Texas Historical Flood Losses (2@M2L)...........ccoeeeeeieeiiiieiiceeieens 88
Figure 47- NWS Flood Stage for Clear Creek at FriendSWOO.............uvuuiiiiiineiieeeiieieieeeeeeeeeeeee 89
Figure 48- Rain Gauges located in GCCDD.............cooi oot 920
Figure 49- 5150 Cowarts Creek at West Castlewood Drive Stream Elevation Sensatr................. 91
Figure 50- RLand SRL Data (State of Texas HMP 2023).........cccooiiiiiiiimmmniiiiiiiiee e eeeeees 93
Figure 51- FEMA NFIP RL OVEIVIEW........cciiiiiiiiiiiiie e e eeete e e e e e eesiiieeeeeeaaeesmmmneeeeessnnnsnssanneeeeeessmmmeeens 94
Figure 52- Average Precipitation Estimate Over the Rest of the Century..............cccvvieeeiiiieennnl 97
Figure 53- National Risk INdeX FIOOTING...........cuuriiiiiiiiiiem e 98
Figure 54- National Risk INAeX Hall ...........ccooioiiiiiiiiii e 102
Figure 551 HUrrican@ ACHIVILY TreNUS ... ...t eee e e 104
Figure 56- Hurricane/Tropical Storm Tracks 20@D24...............oovvieiiiiiiiieeeieeeeeee e 105
Figure 57- National Risk IndeX Hurricane/Tropical StOrML............uuuvuuuiiiiiiimeeeeeeee e 109
Figure 58- Total Lightning Density Vaisala (2023)...........ccccuuiiiiiiiiiiieeeee e 111
Figure 59- Lightning DENSItY MaP......coiiiiiiiiiiiii ettt rmmme e e e e e e e rmmne e 112
Figure 60- U.S. Lightning Leaders in 2023/@ISala.............cccuuiiiiiiiiiiieee e 113
Figure 61- National RisSk INdeX LIgGNtNiNG........cooiiiiiiiiiiiiiiii e 115
Figure 62- Designated Catastrophe Area MAPGCCDD............covviiviiiiiiieiieeeee e, 117
Figure 63- National Risk IndeX Strong WINd..............oooiiiiiiii e 122
Figure 64- Harris-Galveston Coastal Subsidence District Regulatory Map (2013).............vvvvvene 123
Figure 65- HGCSD Annual Subsidence Rates (2A023)...........ccccivviiiiiiiiiiieeeiciceieeee e 124
Figure 66- Continuous GPS MONItOring STAtIONS. ..........ccuvviiiriii e e 125
Figure 67-F EMAGs Nati onal Ri.s.k....l.n.d.ex..f.o.r...T.a.r.n.a.dl@ns
Figure 68- Tornado EVENnts 2020-2024...........oeeiiieeiiiiiiieeeii ettt eeea e e e e e e e e eas 128
Figure 69- National Risk INdeX TOMMAO............uuiiiiiiiiiiiirmrie e e e 131
Figure 70- Fire INtensity SCaAl@ (FIS).........uuuiiiiiiiiiiiiiieeee e 133
FIQUIE 71- GCCDD FIS..... e i eee et e e e e ettt et e e e e e e e e s e neenssseeeeeeeeeeeeeaannn 134
Figure 72- WIlfire RISK.......coiiiiiiiiieeeeeees e e e e e e e 134
Figure 73- National Risk IndeX WIlAfire............oooo e 136
Figure 74- Average SNOWTAIl PEI YEAL.........ccuiiiiiiiiii ettt 138
Figure 75- Sperry Piltz Ice Accumulation INdeX (SPIA)........uueiiiiiiiiiiieer e 140
Figure 76- National Risk Index Winter Weather.............ouuviiiiiiiiiien e eeee e 141
Figure 77- Description of Evaluation Criteria for Mitigation Prioritization.............ccccccceeviiiicennnnns 152

List of Tables

Table 1- US Census Tract Data (ACS 2023).......uuiiiiieeaiiiieensaiiiieieee e e e e e s s asee e eeeee e e e anns 16
Table 2- GCCDD Census Data Income and EdUCALIQN............ceuviieiiiiiiicmniiiiiiieeeee e eeee e 21
Table 3- Commuting PatterNSGCCDD............ccviiiiiiiiiiieeeeee e e e e s e eeeesreeeeessrnees 22
Table 4- GCCDD CENSUS TIACE SVL...uuuuuuiiiiiiiiiimme ettt ettt aeees e a e e e s s s e s s e e e e s smmmeeeeeees 26
Table 5- GCCDD Percentages of Population CharacteristiCs............ooovvvi i icceeiieeeeeeeeee 26
Table 6- GCCDD Mitigation Planning Committee (MPC).......cooviiiiiiii e ieeer e ee e 35



Table 7- GCCDD Hazard Mitigation Plan Update Schedule.............cooiiiimmniiiiieeiiees 37

Table 8- Stakeholders for the GCCDD Hazard Mitigation Plan Update 2025..................cccccemnenee 38
Table 9- GCCDD Administrative/Technical Capabilities.............ccccccoiiiimniiiicieeeennn 46
Table 10- Regulatory Mitigation Capabilities Regulatory Tool (ordinances, codes, plans)............ 48
Table 11- Fiscal Capabilities Financial Resources Capabilities...........cccoeeeiiiiiicccieiiieeiieeeeeeeeeee, 50
Table 12- Education and Outreach Capabilities................oooiiiiiieeeiiii e 52
Table 13- No. of Buildings by Type in Planning Area (GCAD)...........ooovviiviiiiieeeie e 53
Table 14- 2013 and 2025 HAZAIUS..........ooviiiiieeee ettt sneee e e e e e eas 55
Table 15 Classifications and Definitions for Hazards...............oooviiiiiieeeiicciiiciceeeee e 57
Table 16- Hazard Summary Talle.........ooiiiii e 58
Table 17- HAZards OMUIEE. ........uueiiiiiiiiiiiiiiimeee e e e e e e e e e e e e e eeeea e e e e e e e e e eeeeeeees 59
Table 18 Summary of Galveston County Damages by Hazard..........c..cooovvveeeeiiiiiee 60
Table 19- Galveston County Presidential and Emergency Declarations,-2023..................c.......... 64
Table 20- Palmer Drought SeVerity INAEX...........ooooiiiiiiii e aeas 67
Table 21- ShrinkSwell ClasSIfICAtION..........c..uuiiiiiiie e meee e 75
Table 22- Heat Events in Galveston County, 2022024.............iiiiiieiinieimeeeeeeeereeeeeeeeeeeeeeeeeneea e 79
Table 23- RL and SRL Residential Data for GCCDD in 2011 and 2024............c.covvvvvieeeieieeeennnennn. 92
Table 24- RL StatisticsS for GCCDD (ESHUMALES).......ccuiiiiiiiiiiiiimeeiiiiiee e e e e eessieer e e e e 94
Table 25 SRL Statistics for GCCDD (EStIMALES).........uuuuiiiiiieiiiimeeee it rmmee e 95
Table 26- Hail Events in Galveston County (202024)..........c.coooiiiiiiiiiii e 99
Table 27- TORRO Hailstorm INteNSIty SCaAl@........uuuuuuiiiiiiiiime e eer e 100
Table 28 Hurricane/Tropical Storms within ZBiles from 200R024...............ovvvvvvervivrimenneeeeeeeeeennn. 106
Table 29 Saffir/SImpson HUITICANE SCal@........ccoooiiiiii i 107
Table 30- Tropical Cyclone ClasSifiCatiONS. ............uueiiiiiiiiiircee e 107
Table 31- NCEI Data for Lightning 2020 t0 2024.........cooooiiiiiiiiiiiieeeiieie e eeesree e 112
Table 32- LAL SCAIE (NOAA) .. ..ttt eeea ettt e et eens st e e e e e e e e e et anees e e e e e eeeeeas 113
Table 33- NCEI Data for Thunderstorms/High Wiiid2020 t0 2024...........ccccuvvmmieiiieiiaaeeeeeeeeiie 118
Table 34- Beaufort Wind Scale (SOUrCe: NOAA) ... ..o oot reee e e 119
Table 35 Enhanced Fujita (EF) SCAlE..........uuuiiiiiiiiee e eeeee e 128
Table 36- Winter Storm EventS 2013 t0 2024........ccoiiiiiiiiiiiii e e e eeee e e e e 139
Table 37- HAzard RaANKINGS. ..........uuuiiiiiiiiiiiiieies et mnne e e e e e e e e eeaeeeaas 144
Table 38 Status of actions from the GCCDD 2013 Hazard Mitigation Plan.....................ceeeveeee. 147
Table 39- Description of Evaluation Criteria for Mitigation Prioritization..............ccccceeviiieeceeeenn. 152
Table 40- Ranking of Actions to Determine Initial Priority Level............cccvviiiiiieee 153
Table 41- Actions Prioritized by Benefit Cost Review and Final Prioritizatian............................. 153
Table 42- Mitigation ACtON TabI€..........oooiiiiiiieeee e e 155
Table 43 Maintenance SChedUIB. ... e e e e e e e e eeeeeeeeeenees 180
Table 44- Reports, Plans, and Processes Reviewed in Support of 2025 GCCDD.HMP.............. 181

5|Page



Section . | ntroduction and Adoc

Introduction
THIS PLAN IS AN UPDATE

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 Diségjatitdvh Act (DMA) of

2000 which amended the Robert T. Stafford Disaster and Emergency Act (Staffard 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 jurifidic 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.

Galveston County Consolidated Drainage District (GCCDD or the District) completed its original
Hazard Mitigation Plan which was adopted in 2013. For the current update, GCCDD hired a
mitigation plan consultant to assist the District. The GCCDD 2025i®ksinglgurisdiction

plan.

An important step in the loagrm strategy of improving resistance to hazards is the development
of a hazard mitigation plan. The GCCDD Hazard Mitigation Plan Update was prepared in
accordance with the guidelines provided by FEMA and the Texas Divisitmefgency
Management (TDEM). The original plan set the stage for-tenm disaster resistance through
identification of actions that will, over time, reduce the exposure of people and property to
hazards. Completion of the original Plan, and adoptioth&yBoard of Directors, was a

significant step toward identifying potential hazards that threaten the planning area, assessing
risk, and implementing mitigation actions that will reduce property damages, injuries, and loss of
life from hazards. Approval dhe original Plan and this update also establish eligibility for
certain mitigation grant funds. This plan updeé
resilient community and to be eligible for FEMA mitigation grants.

In April 2022, FEMA released a Local Mitigation Planning Guideently updated in April 2025
andisFEMAGs of ficial policy on, and interpretatdi
requirements. In May 2023, FEMA released the Local Mitigation Planning handbook to guide

local governments as they update a hazard mitigation plan. The handbook emphashé#sto

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

Community Resiliencei s a communi tyoés ability to prepare
changing conditions, and withstand and recover rapidly from disruptions. Activities such as
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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 resilidme@tent of the current

updated plan, while incorporating much of the past arelévant data is to:

1 Consider all natural hazards. Include any newly identified hazards where there is a
potential negative impact as a result of the hazard and remove hazards that are no longer
deemed a hazard, or the impact is negligible

1 Update the hazard/risk data with increased attention to community resiliency to changing

conditions

Update development data

Review, update or revise as necessary the goals and actions from the last Plan
Update the demographic information based on current information

Improve outreach to thehole GCCDD community and stakeholders during the planning
process

1 Review and update plans or reports for inclusion in this update of the Plan

= =4 =4 -4

While much of the information in the plan has been updated, the purpose of the plan is the same

to reduce the |l oss of I|ife and property withir
impacts of natural disasters. Vulnerability to severalmahazards has been identified through

research, analysis, and public input. These hazards threaten the safety of residents and have the
potential to damage or destroy both public and private property, disrupt the local economy, and

impact the overall cality of life of individuals who live, work, and enjoy recreation in the area.

While natural hazardsannot be el i minated, the effective r
accomplished through thoughtful planning and action. One of the most effective tools a

community can use to reduce hazard vulnerability is developing, adopting, and updating a hazard
mitigation plan. While the District includes hazards that can impact the community, it is

important to note the District has a specific authdritipod control within ts jurisdictional

boundary. Therefore, actions for certain hazards (e.g. lightningg ut si de of t he Di s
of flood and stormwater control, will be focused on protecting GCCDD employees and assets as

the Cities and Counties that are | ocated withi
for protecting the communityna their plans will cover the mitigation actions for the natural

hazards.

Summary

Galveston County has three drainage districts, see Figled.result oain election held on

February 2, 2002, Clear Creek Drainage District and Galveston County Drainage District Number
Three merged, forming Galveston County Consolidated Drainage DI DD). This merger
allowed GCCDDto better serve the citizens of the formerly independent dist@&@EDD is

governed by #ive-membeBoardof Directors. The Board chooste staffwho areresponsible

for implementing the Board policies and prigeand who leads the overall management of

GCCDD.
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GCCDDs missions to enhance the safety and waling ofthe community by proactively

managing and i mprovi ng TheBistrigtissommmitted tb isgatidgr ai na g €
the risk of flooding through the diligent maintenance and enhancemiéntideks, tributaries,

waterways, and ditches. it$ pursuit of safeguardinigs citizens from the financial and personal

toll of floodwatersGCCDDwi | I al so prioritize the preservat

Galveston County Consolidated Drainage District's jurisdiction encompasses more than 20 square
miles of northern Galveston CountyCCDD maintains more thaB0 miles of creeks, ditches,

and bayous, as well as subdivision detention ponds and other joint prafettgorks closely

with the City of FriendswoodCity of League Cityneighboring drainage districts, developers and
contractorsGCCDDis governed by Chapter 56 and Chapter 49 of the Texas Water Code.

Figure 1 - Map of Galveston County Drainage Districts

CHAMBERS COUNTY

HARRIS COUNTY

CONSOLIDATED,DRAINAGE
DISTRICT]™

DRAINAGE DISTRICT

DRAINAGE DISTRICT.

BRAZORIA COUNTY.
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Adoption by Board of Directors
TO BE ADDED AFTER ADOPTION
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Community Profile

GCCDDis in Southeast Texasputh of Houstorsee Figure for its location within the State

(red star)The planning areancompassawore than 2@quaremilesof the northwesterrpart of
GalvestonCounty which includesost of theCity of Friendswood and the northwestern part of
League City bordering Harris and Brazoria Countiatso seen in Figur2 GCCDD is found in

the Clear Creek watershed which is outlined in orange in Figureere are five significant

creeks and bayous that transect the planning@earCr e ek and Maryoés Creek
part, Cowatls (also known a€ o w a)rcreek through the centrpart,Chi gger 6 s Cr eek
Dickinson Bayou in the Southern patiear Creek runs to th@rth side ad flows east, Chgger

Creek and Cowas (C o w a)rCteéksun on theouthern endClear Lake and Taylor Lake are to
theeast , and Mar ywedals€shava ik Figuss. The €ouhty has three drainage
districts. Figure3 shows the boundaries by Drainage District, \@lBCDDcircled in red.

Figure 2 - GCCDD Location within Texagfirst set maps) and the 20 square miles covered in
Galveston County (second set of outlined in Red)

o
Yo
Blownace"

Genes  Dawson_
Scholes Lomesss  SBlv S

ElPaso
i

[ | Chambers
[] Fort Bend
[ calveston
[ Harris

10|Page

a



Elementary A
School

Gién Dixie

Landoit
Elementary

Webste:
~~Intermedid
School

Westwood.
“Elémentary N
Sohogl.  Frigndswood RH Greene
Junjop High %o Elsmentar
School £ School ?,,,, == el
Stiedenson WHICERE

i A ~ Cemetery

{ ~

B .+ Friendswood
_Briendswood, Ry { *

High Schiath, /7 ameot?/\

Challenger 7
Memorial Park y

Elementan]
School

Elementary
‘School

Magnolia Creek
Golf Links

a1t

L————

D

S (S |
e

Legend

s GOCLO Boundary
Hunitipalty Boundary
Texas Streams GOCDD
Bpad;

11|Page



Figure 3 - Drainage Districts in Galveston County
(GCCDD Map- ARCGIS
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Figure 5 - Five Significant Creeks and Bayous in GCCDD Planning Area
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The area covered ByCCDDis in southeast TexasSoutheast Texas is characterized by gently
sloping or nearly flat topography. Ground surface elevations across the Ristragiproximately
30 feet, which is slightly higher than theastal areas of Galveston Counfie geologic

structure is nearly flat strata, wislurficial geologytypes comprised of deltagandand muds.
Data from the Bureau of Economic Geology at the University of Texas at Austin identifies the

| and as

i e x p a n $ocallysiltycldcallycaleamals, flauta low; hillyrairie;
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c o mmo n | yThaGCCDDeaeblbgy is largely shaped by Clear Creek, which deposits silt and
clay into the floodplainThe types of clays can cause shiswbkell behavior whichwvill be
discussed further in Section 3, under Expansive Soils.

Climate

The climate of the region is humid subtropical, with hot summers and mild winters. August

normally ranks as the warmest month at a range of@2833 °F and January the coldest month

at a range of 41.069.44 °F. The Southern Regional Climate Center (SR€ovidesopen

sourceclimate data. For annual average temperatures, the Texas data is broken into ten regions.

GCCDDresides within the Upper Coast 1 =

(TX-08- shaded green in picture to the /e’qyggeswion ®
= L

right). The last complete year is 202 K
Figure6 shows the 202annual average 1 The Woodlands, P |
temperature for Upper Coast of Texas S e SR pont
72 6°F, with 85.8°F in August (the warmest 5 T
month).The 202 normal annual § ¥ SugarLand /) :
precipitation monthly ratevas4.7inches Galmwfn

(56.4 inch for the yeags illustrated in w

Figure7 for the Upper Coast hat amount Lake Jackson

of rain ismorethan theannual average tota] Victoris

of approximatelys2.8inches of rain a year Ipmf e bl o
asprovided by the SRCC. —
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Figure 6 - 2024 Annual Average Temperature for Upper Coast
(Southern Regional Climate Center | Monthly Graphs (tamu.edu)
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Figure 7 - 2024 AnnualMonthly Precipitationfor Upper Coast
(Southern Regional Climate Center | Monthly Graphs (tamu.edu)
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The figure below isnother source of collecting the average high and low temperatures in

Friendswood area.

Figure 8 - Average High and Low Temperature in Friendswoadd League City
Weatherspark.comAverage Weather in Friendswood

Weatherspark.comAverage Weather iheague City

Average High and Low Temperature in Friendswood
& Link & Download Compare 2025 2024 2023 2022 2021 2020 2019 2018 2017
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Population and Growth

According to the U.S. Censireau data from 202population estimatéor GCCDDis 37,001

an increasérom an estimated 32,2&8 thetime of the last plan completed in 2018.S. Census
Bureau, ACS 5/ear Estimates, 2018023 by Tradt Whenexaminingall of Galveston County,

the population is approximateBb4,721 from 2023 Censdsita andvas around 291,309 from

the Census data in the 2013 pl&he table belowdocumenthe populatioras wellas number of
housing unitsn each of theightcensus tracts in GCCDD from the 2023 Cen8ensus Tract

7206.05 only includes about a quarter of the GCCDD planning area, so the figure is adjusted to be
a quarter of the totalFigure9 is a map of the Tracts.

Table1 - US Census Tract Data (ACS 2023)
Census Tract Population in Square Miles in Population
2023 2023 Density in 2023
(people per
square mile
5,707 : 2,296.5
5,724 2.8 1,861.2
2,512 L 1,991.6
6,765 4.4 1,514.4
10,119 5.7 1,7601.1
1,919 0.8 2,261.2
4,273 1.0 4,166
306 4.0 74.9
37,001 225

Census Tract Housing Units ~ Occupancy
in 2023 REE

2,280 89.3%
2,018 98.3%
987 100%
2,449 94.9%
3,064 100%
686 100%
1,388 98%
127 100%
12,999
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Figure 9 - Census Tracks in GCCDD Planningutlined in Red (US Census TIGERweb)

c tigenweb.geo.consus.gov P -
el - s O@}“&T" | I:]JQJQJ_J_J

"""" i
7 6603.01 S"

cr—u

Jermz m\
' \

u>/ \/

\\
\CV?Z]
A= \Z
== =wronin| - \ \ e , GRS
4 il |

/‘ 0
{ 0 4
4 | S !
v
(Y7208
’ AET 72080 crra0807 | n

c'rvz 24

Both the population data for GCCDD and Galveston County show an increase in pofsit&ton

the start of 2000. Howevea,review of the population density suggg€sGCDD appears to be
taperingoff from significantgrowthdue to most of the approximate® square milearealready
developedwith high occupancy ratendlimited roomfor increased housing?opulation density
refers to the number of people living in a specific area measured by square mile. The higher the
number, the more populated the area. Data in Thaklpportshe assumption that growth may
continue to slow.

While this growth over the last 20 years has increased the amount of people and property at risk
from natural hazards, thecal governments arttie Districtwork together to lessen the risk to the
planning area. The cities and the county strictly enforce their respective floodplain ordinances,
with atwo-foot freeboard requiremeabove base flood elevation for the Cities and-toat

above the base flood elevation for the County and requires all new construction to be designed
and constructed to withstdri10 mile per hour wind loads, loadsg@cond gusts), which

significantly reduces the potential vulnerability of new development to hazards that have had the
highest historical impact on property.

Land Use

Land development creates impervious surfaces through the construction of roads, parking lots,
and other structures. Texas A&M Natural Resource Institute maintains the Texas Land Trends
that tracts working lands within the State of Texas. Working lardisdecropland, grazing land,
timber, wildlife management and another category which includes orchards and other agricultural
lands not defined by cropland. Comparifip2to 2022 forGalvestonCounty, croplandgrazing

land decreasedhowever, wildlife maagement increase@razing land is still the predominate
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category for working land in the Countfrigure10is a graphical comparis@nd alsan table

format so that the exact numbers are shown.

Figure 10- Working Land in Galveston County by Year
Texas Land TrendsGalveston County
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Working with theMulti-Resolution Land Characteristics (MRL&)nsortium the U.S.
Geological Survey (USGS) provides a mapping (RLC NLCD Viewer)to show land

cover and land change informatiolsing that tool, which can provide graphing at a county
level, GalvestonCounty is shown as a yearly land cover zonal histogram by class across the
County in area percentage. Figifeshows developed intensity and developed open space
along with other very useful information. Comparind 2@ 2023, developeligh and

medium intensity hascreasedrom 2.96/11.686 in 2020 t03.22/13.5% in 2023.These

two categories increased by the largest percentages over that pastute/Hay has

decreased the most significant from 20.44% in 2013 to 17.14% in 2023.
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Figure 11 - Galveston County Land Cover Map 2023
MRLC Viewer
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The Figurel2 below shows the map of the La@adver from MRLC for the GCCDD
planning area.

Figure 12- GCCDD Land Cover Map 2023
MRLC Viewer
B N

I open water (11)
Perennial Ice/Snow/ (12)
Developed, Open Space (21)
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Barren Land (Rock/Sand/Clay) (31)
I Deciduous Forest (41)
Il Evergreen Forest (42)
Mixed Forest (43)
Shrub/scrub (52)
Grasslands/Herbaceous (71)
Pasture/Hay (81)
B cultivated Crops (82)
Woody Wetlands (90)
I Emergent Herbaceous Wetlands (95)

The City of Friendswoodwhich is largely covered by GCCDRd the City of League
City (northwest portion of the City covered by GCCDD). Fuluaad Use Plasiwere
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designed to guide potential future actions of the commuriitgure 13seach Ci t y 6's
adopted Future Land Use

Figure 13- The City of Friendswood Future Land Use Adopted 2021
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Household Median Income and Education

Census data provides so@oonomic data. The American Community Survey (ACS)ywar
estimates are good data sources for small geographic areas (areas with fewer than 65,000
residents). Using the 2022023 ACS FiveYear Narrative Profile for the communities within the
planning areahe table below shows the average household size, percentage graduating high
school and college, and median household income for each aérikas tracts. It alsmmpiles

the same data for the state and nation

Table2 - GCCDD Census Data Income and Education
(United States Census Bureau Profiles Resilts

Average Graduated
Household Education High Median Household
Census 2012023 Size Bachelors School Income
Census Tract 7201
2.80 20.3% 91.9% $123,705.00
Census Tract 7202
2.64 19.0% 94.4% $121,750.00
Census Tract 7203.1
2.49 33.8% 89.0% $106,302.00
Census Tract 7203.2
2.85 31.6% 97.6% $128,672.00
Census Tract 7204
3.30 37.0% 99.0% $191,612.00
Census Tract 7205.04
2.80 43.5% 91.5% $154,583.00
Census Tract 7205.05
3.10 44.8% 98.9% $131,764.00
Census Track7206.05
BG1 (1/4) 2.40 40.9% 89.7% $143,061.00
Texas
2.70 34.2% 86.3% $76,292.00
United States
2.54 36.2% 89.8% $78,538.00

GCCDD - Whole Community

GCCDD6 s p | a nvital commuaitylecatedin mroximity (about 1015 miles fromthe
centerof GCCDD) toWilliam P. Hobby Airport (HOU), with George Bushtercontinental
Airport (IAH) about an hour away (45 milegjouston thefourth largest city in th&S, is also
about 3645 minutes awayMajor transportation arteries inclugeoximity to Interstate 45 (45),
FM 528,FM 517,FM 518, State Highway 35 (SH35), among others.

Schools- Thereis oneindependent school district (ISD) in the planning area:
1 Friendswood ISOFISD) i 3 elementary schools, 2 middle schools argh school.
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Hospitals and Nursing Homes- Thereis 1 emergency roonand6 nursing homesassisted living
facilities located in the planning ard@esilience Analysis and Planning Tool (RAPT)

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 and throughout the County and
regional areaslhe following tablegprovidequantitative data on some commuting metrics in the
planning area.

Table3 - Commuting Patterns GCCDD

Census 2019 -2023 Mean Travel Worked in Carpool
Time to Work County of to Work
(QIES) Residence
Census Tract 7201 31.6 41.6% 5.1%
Census Tract 7202 25.6 44.6% 6.1%
Census Tract 7203.1 25.2 64.5% 8.8%
Census Tract 7203.2 28.4 34.2% 2.5%
Census Tract 7204 31.2 44.8% 3.8%
Census Tract 7205.04 38.3 27.6% 9%
Census Tract 7205.05 36.0 25.0% 4%
7206.05 BG1 (1/4) 28.0 72.7% 10%

Labor Force

Most dataregarding the labor force is at the county lefrek 2023 employment irGalveston
County, TXis about 168,00@émployees. The most common job groups, by number of people
living in Galveston CountyTX, areManagement OccupatioK22,060) Sales & Related
Occupationg16,346) and Office & Administrative Suppof15,479. Figurel4illustrates the
share breakdown of the primary jobs held by residents

22|Page


https://fema.maps.arcgis.com/apps/webappviewer/index.html?id=90c0c996a5e242a79345cdbc5f758fc6

Figure 14- 2023 Job Groups in Galveston County
Data USA- Galveston County
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The City of Friendswood provides some information regarding the labor force and economic base
as shown irFigurel15. Below the City of Friendswood is information on Employers in League
City.

Figure 15 - City of Friendswood Labor Force and Economic Base
(Employment & Financials | Friendswood, JI'X

Employment & Financials
Top Employers

Labor Force & Labor Force & Economic Base Bay Area Predominant Business Categories
Economic Base t o Acrospace and Aviation
t o Information Technology
. nan

© Maritime

© Medical and Life Sciences

o Specialty Chemicals

© Tourism

City of League City Empl oye
League City at a Glance2019 (PDF)

For unemployment datéghe Texas Local Area
Unemployment Statistics (LAUSReport LAUS
Report- Friendswood 2024wvas used. This data
source does not include census tracts, so City of
Friendswood data was used as an approximation fo
GCCDD. For 2024, the LAUS report shows an
unemployment rate of 3.9% in the City of e
Friendswood. e

Major Industries and Leading Employers

The following illustrations (Figur&6) show
employmenby leading industry sectors for the
County. As a microcosm of the larger community, it
is surmised that the planning area is similar to the
Countyds i nChluestantCyuntglDatat o



https://datausa.io/profile/geo/galveston-county-tx
https://www.ci.friendswood.tx.us/401/Employment-Financials#:~:text=Discover%20helpful%20City%20of%20Friendswood%20information%20about%20the,labor%20force%2C%20financial%20status%2C%20top%20employers%2C%20and%20more.
https://www.leaguecityedc.com/DocumentCenter/View/240/League-City-at-a-Glance---2019-PDF
https://texaslmi.com/LMIbyCategory/LAUS
https://texaslmi.com/LMIbyCategory/LAUS
https://datausa.io/profile/geo/galveston-county-tx

USA). Health care and social services are the leading industry in 2021 and 2022.

Figure 16 - 2023 Employment Sectors in Galveston Count
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The CDC Social Vulnerability Index

To assist communitgreparation 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 thefount@lated themes,
socioeconomic status, housing characteristics, racial and minority status, and housing
type/transportationGDC/ATSDR SVI Fact Sheet | Place and Health | ATEDR

To help find out about the factors, the SVI can be queried on a Census Tract level and a county
level. Using the Census Tract level can help provide more detailed information for the planning
area. A map of the US Census TractsGalvestonCounty was used to determine what tracts are
in the planning area.
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Figure 17 - Census Tracts for GCCDD
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Table4 shows data by census tract, the four themes and the overall summary of vulnerability by

American Community Survey (ACS), 2016-2020 (5-year) data for the following estimates:

L

Overall Vulnerability

=

Socioeconomic
Status

Household
Characteristics

Racial & Ethnic
Minority Status

>

Housing Type &
Transportation

Below 150% Poverty
Unemployed
Housing Cost Burden
Mo High School Diploma
No Health Insurance

Aged 65 & Older
Aged 17 & Younger
Civilian with a Disability
Single-Parent Households
English Language Proficiency
Hispanic or Latino (of any race)
Black or African American, Not Hispanic or Latine

Asian, Not Hispanic or Latine
American Indian or Alaska Native, Not Hispanic or Latino

Two or More Races, Not Hispanic or Latine
Other Races, Not Hispanic or Latino
Multi-Unit Structures
Mobile Homes
Crowding
No Vehicle
Group Quarters

Native Hawaiian or Pacific Islander, Not Hispanic or Latino

census tractA 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)n 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
morevulnerable.

(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 vulnerabilityxafaple,
census tracf201, there is a low level of vulnerabilifp.2117ranking) However, for census
tract7203.1there is a medium level of vulnerability over@l448 ranking) A closer look by
theme indicates there is a medium to high vulnerabilityomsing characteristics ahdusing
type and transptationfor a few of the census tractBhis information can be helpful as a
community prepares and responds to natural hazard events.
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Table4 - GCCDD Census Tract SVI
CDC/ATSDR SVI: Data and Documentation Download | Place and Health | AT$SDR

County Census Tract Socio Housing Racial and Housing Type  Overall
Economic | Characteristics Ethnic and Track
Minority Transportation = summary
Status Ranking

Galveston Census Tract 0.2731 0.5534 0.1956 0.1001 0.2117
7201

Galveston Census Tract 0.1097 0.2888 0.0943 0.574 0.2264
7202

Galveston Census Tract 0.205 0.7249 0.1124 0.7583 0.448
7203.1

Galveston Census Tract 0.1401 0.3828 0.1241 0.7716 0.3331
72032

Galveston Census Tract 0.0489 0.4784 0.1604 0.1152 0.099
7204

Galveston Census Tract 0.116 0.0924 0.3975 0.2085 0.1032
7205.04

Galveston Census Tract 0.1782 0.1802 0.3953 0 0.0385
7205.05

Galveston | Census Track 0.0739 0.551 0.2658 0.0504 0.0963

7206.05 BG1

(1/4)

Using U.S. Census Tract Profile 2023 American Community SurnX¥gds Estimate data, Table

5 shows 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 mayassestance during or after a

disaster.

Table5 - GCCDDPercentages of Population Characteristics
Census.gov Population Data 2023
Population | Census| Census| Census| Census| Census| Census| Census| Census
T 2023 Tract Tract Tract Tract Tract Tract Tract Tract
7201 7202 | 7203.1| 7203.2 | 7204 | 7205.04| 7205.(% | 7206.05

Persons 65 15.4% 21.7%| 19.5%/| 19.7% 14.0% 11% 13% 23%
and older

Persons  9.9% 4.5% 6.4% 15.0% 9.1% 4.7% 12.0% 24.4%
with a
Disability
(under 65)
Personsin  5.0% 1.3% 4.6% 2.6% 1.7% 6% 6.8% 10%
Poverty

Person0-9 5.7% 6.5% 2.4% 3.7% 9.2% 23% 16% 6%
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Community reslience is the capacity of individuals and households within a community to absorb
the external stresses of disaster. To measure this, The US Census produced the Community
Resilience Estimates (CRE)ewerto provide information about social vulnerabidtyd the
percentage ahe population with components of social vulnerability. Thesebe prepared at a
state, county and census tract level. Figutes theCRE Profile forone of theCensus Tracts in
planning area. Figur&9is for informaion for GalvestonCounty.GalvestonCountyis ranked

227" out of 254" in Texasin the amount of socially vulnerable population.

Figure 18- CRE Viewer for Census Tract 7201
CRE Viewer- Census Tract 7201
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Significant difference vs. national rate: Not sig.

# of individuals with 3+ components: 1,762 (+/-612)

Figure 19- CRE Viewer for Galveston County
CRE Viewer- Galveston County
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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 ReportCensus Tract | National Risk Index (fema.gov)

FEMA has created a website dedicated to help communities determine risk so it can determine
measures to mitigate risk. The National Risk Indke#tps://hazards.fema.gov/priis a dataset

and online tool to help illustrate the United States communities most at risk for 18 natural
hazards
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https://hazards.fema.gov/nri

The Risk Indexieverages available source data for natural hazard and community risk factors to
develop a baseline risk measurement for each United States county and Cengus tract.

(https://hazards.fema.gov/nri/leammore). Figure20 shows the Risk Index Equation that is used
to produce the risk index.

Figure20-FEMAOGs Ri sk I ndex Equation
(Determining Risk | National Risk Index (fema.gpv)

Risk Index Equation

Expected Annual Loss Community Risk Factor

is a natural hazards component that represents the
average economic loss in dollars resulting frem
natural hazards each year.

Social Vulnerability
is & consequence enhancing risk component and

susceptibility of social groups to the adverse impacts
Community Risk Factor of natural hazards

x E is a scaling factor that incorparates Social

Vulnerability and Community Resilience inte the L]
Maticnal Risk Index *

Community Resilience

is a consequence reduction risk component and
community risk foctor that represents the ability of a
community to prepare for anticipated natural

NRI Risk Index

— represents the potential for negative impacts hazards, adapt to changing conditions, and
\ | resulting fram natural hazards. withstand and recover rapidly from disruptions,

Figure 21- GCCDD Census Tract View
National Risk Index | FEMA.gov
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The community receives a score, which is represented by its percentile ranking among all other
communities as the same level of risk. #m@ Censugract ending irv20100, it received a score

of 27.14which means itsocial vulnerability scores greater tha27.14% 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 I&aah census tract alsorated by its
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community resilience rating, which tries to rank communities based on their ability to prepare for
anticipated natural disasteand recover after an eveithe censusract ending in 72010feceived
a score better than 85.57% of the country.

In the Risk Assessment section of the plan, each hazard will look at expected annualiisgs and
index ratedor the planning ardeounty.

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 infrastures 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 GCCDD planning area, a map from

FEMA Resilience Analsis and Planning Tool (RAPT) can provide emergency planners,
responders and facility providers (e.g., water and sanitary sewer) with maps that can show
(through the use of a color code), where government buildings (e.g., emergency response, police,
or fire), schools, hospitals, and nursing homes are located as well as facilities such as powerplants
and transmission lines.as shown in Fige@dor the planning area.

Resilience Analysis and Planning Tool (RAPT) (arcgis.com)

There areseveralkritical facilities that are not owned by the cities, the countg©CDD.
Examples include hospitals and nursing homes. The cities and county critical facilities include but
are not limited to emergency services like police, fire, and rescue.

It is important to note that while these facilite® inthe planning are&zCCDD, as a drainage
district, only has the authority for drainage issues. While it is important to understand where
critical and community facilitieare inthe planning area for drainage plans and mitigation
actions, the cities, county, State and private entities have responsibility for all other aspects of
these facilities except for the buildings and equipment own&aigDD.

29|Page
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Figure 22- RAPT Map of Critical Facilities located in GCCDD
Resilience Analysis and Planning Tool (RAPT)
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Note: An emergency room was not showing on the RAPT map so that |beastibeen marked withrad

plus sign on the map
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Critical infrastructure can include the road§

and bridges that provide ingress and egre » :

. Critical Facilities are those facilities considered
and allow emergency vehicles access critical to the health and welfare of the population
LIRS NI ETCToR=Tale RUTCHVIINIESR G EYRel{Yle:  and that are especially important following a hazard
water, electricity, and communication|VAERe[ TR oI Ri SN 1Y e[ REEI I
services to the communityCommunity transportation systems, lifeline utility systems, high
lifelines are the most fundamental servicelisk bt SR BRI E U
. . . facilities, and essential facilities
in the community that, when stabilized
enable all other aspects of society. ThiE S e Nt TR R R T e e il R
National Response Framework identifie SERGERGEICEREERENIEERGERETER I oI R 0
seven lifelines as critical for maintaining ensure a full recovery following the occurrence of a

: ; hazard event. For the county risk assessment, this
lic health f n nomig ; ) o :
public edlth, safety, and econo category was defined to include policeefiEMS,

viability and include: _ schools/colleges, shelters, senior facilities, and
1 safety and security; medical facilities.
1 health and medical; o : : »
9 communications: Llfe!lnes enable the continuous _operatlon of critical
o business and government functions and are essent
1 hazardous materials; to human health and safetv or economic securitv.
1 food, water, sheltering;
1 energy; and
9 transportation.

While extremely important, from a hazard mitigation planning perspective for a special district,
community lifelines are addressed by the local city and county emergency management
coordinator s. This plan wi | hdthe aitcal facilibtes t he Di
located in the planning area for identification purposes only to help understand what is impacted

from a hazard so a mitigation actioan be developed.

District Facilities The District facilities include enain office buildingequipment and
maintenance building and dnopen but covered facilities, as shown in the picture below.
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Throughout the planning area, there are hogpgaiergency roomsursing and assisted living
facilities, schools, fire, rescue and EMT facilities, police, communications facilities, water and
wastewater facilities, transmission facilities, pipelines, railways, highways, and ports that are
considered critical and theiddrict works with the local communities to help protect those
structures through mitigation actions designed to mitigate flooding of those facilities.

Update Summary

Changes in Development. All development within the Planning Area is required to provide no

i mpact to the communityods @QCDDOesr ghairlti toyf tdee vredt
planning, it continues to require no adverse impact review of permits before approval. The Cities

and the County for their part, enforce higher standards within the Special Flood Hazard Area

(SFHA) such as fill mitigation and finigkl floor elevations up to the 5@@ar flood elevation,

decreasing vulnerability as comparediinimum standards. Therefore, any changes in

development have had no impact on overall vulnerability.

Changes in Priorities and Progress. There have been no changes in prioiGE€nb. In the
mitigation strategy section (Section #)ere isa status update of all actions identified in the
previous plan from 21B.

Integrating the Mitigation Plan into other Planning Mechanidtagtions of this plan have been
provided andeviewedby the local communities, County, neighboring counties and drainage
districts. TheDistrict will work to try and have this plamtegrated intduture Master Drainage
Plars, Capital Budgets listand other hazard mitigation plarGCCDD has been a stakeholder in
several hazard mitigation plan updates including Braior@nage District No. 4Hazard

Mitigation Plan, City of Alvin Hazard/itigation Plan and through that role, provides information
regarding th&CCDD hazard mitigation to the planning committees of those jurisdictions.
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Section . PTThoe eBlsanni ng

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 Diségjatidvh 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¥tipulates that bcal 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 pudghare and regularly update
mitigation plans. To implement the DMA 2000 planning requirements, in April 2022 FEMA
released a Local Mitigation Planning Guide,
local hazard mitigation planning requiremewtsich was updated in April 2025 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 populaticmeepresented.

Changes from the Last Plan

Since the last iteration of the plan, Bestrict made extensive efforts for outreach to the
stakeholders and the publidhe MPC requested stakeholder participation and then set a schedule
for the stakeholders to learn about the process, understand how they can help through two
meetings, and proactively review and comment on the draft plan. In addition to stakeholder
outreach public outreach also increased through surveys, notification through social media
platforms as well as traditional platforms @gé&e, newspaper notification) and meetings outside

of the public meetings at location(Friendswood Libraryand time suitable to multiple

audiences. This outreach helped increase participation and input from these groups to the plan.

The Planning Process

This section includes a description of the planning process used to update tk&CXIRB Plan,
including how it was prepared, who was involved in the process, and how the public was
involved. The Districtollowed a wellestablished planning processujpdate itHazard

Mitigation Plan (HMP)The Plan Update process followed the FEMA Local Hazard Mitigation
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Plan regulationset forth in44 Code of Federal Regulations (CFR) Partg@ln d i s FEMAG 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 for this update. The Local Mitigation
Planning Handbook suggests organizing the updates around four steps ateitlustFigure23.

Figure 23 - Steps to Prepare a Plan Update
(FEMA Local Mitigation Planning Handbook, May,2023 p. 2)

Step 1.

Organize the Step 3. Develo Step 4. Adopt
& 3 Step 2. Assess . e - 2 g
Planning : a Mitigation and Implement

Risks
Process and Strategy the Plan
Resources
Task 1. Determine Task4: Conduct a Task 5: Review Task 7: Review
the Planning Area e Community and Adopt the
Risk Assessment I
and Resources Capabilities Plan
Task 2: Build the 1:'1";:‘ 25;;‘:1"9""’ 4 Task 8: Keep the
Planning Team g Plan Current
Strategy
Task 9: Create a
Task 3: Create an Safe and
Outreach Strategy Resilient
Community

The MCP reaffirmed that this update will be a single jurisdiction plaG@€DD. The
plan would follow the same resource organization utilizing the support from thre
groups:

1 The Mitigation Planning Committee

1 The Stakeholders

1 The Public

\
A Hazard
Mitigation
Plan UPdate
A

\
Stakeholders

Mitigation Planning Committee

The Mitigation Planning Committee (MPC) was reconvened. The MP
leads the review and draft of the update as well as the annual review of the plan. Members are
responsible for:

1 Providing guidance and overseeing the planning process

1 Attending and participating in meetings

1 Establishing a timeline for completion of the plan

1 Assisting with the development and completion of certain planning elements, including:
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Reviewing and updating the hazards of concern

Developing a public and stakeholder outreach program

Assuring the data and information used in the plan update process is the best available
Reviewing and updating the hazard mitigation strategy and goals

Identification and screening of mitigation actions

Reviewing plan documents prior to submission to TDEM and FEMA

Ensuing that the plan meets the requirements of DMA 2000

ot et B ant Y e i o B e e

During the first meeting, the team identified members who are no longer working in their
respective positions and additional members who needed to be inclutledVIPC. Tablé lists

the MPC members for this plan update. 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.

Table6 - GCCDD Mitigation Planning Committee (MPC)

MPC Member Title and Organization
Paige Bailey Executive Director, GCCDD
Samantha Haritos COO of Financial Procurement,Partnerships, and Strategic
Planning, GCCDD
Scott Sheridan GCCDD Engineer, Daniel Scott Engineering, LLC
Kristen Thatcher Plan Consultant, JSWA
Chase Ward Plan Consultant, JSWA

Early in the planningipdateprocess, the MPC undertook a detailed review of every section of the
existing planThe MPCidentified all the subject areas where specific updates were required. For
example, census figureshanges in developmerindimpacts of recent hazard everds,some
examplesThe second purpose thfe review was$o ensure that the updatpldn is fully

compliant and responsive to all the FEMA requirements ensuring the mitigation strategy benefits
all residentsTable 8 is the schedulbat was prepared.

Thereviewindicated that there werhanges and updatesth the new FEMA guidance that

would require some research, revision, and more diligent outréaelMPC metentimes

during the update proceand will be briefly summarized as the minutes are attached to the plan
in Appendix A.

November 11 2024 - The purpose of the meeting was to begin the planning prdoedie the

MPC membership, identify potential stakeholdenskecertain decisions about contents of the

plan, and to assign specific task<iistrict staff and consultants. Each section of¢beentplan
wasthenreviewed and analyzed to detem@iwhich areas required updai@e 20B hazards

were reviewed, the goal was reintroduced, and the team discussed plans, studies and reports that
were completed since 281or review. The team also discussed an outreach strategy. Lastly, a
schedule was put in place to keep the process on schedule as shown ih Table
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December 112®@47 The MPC reviewed the actions in the 3@lan so a status could be
provided and a decision if the action was completed, ongoing, or no longer a priogity.
capabilitiesassessment commenced. The outreach plan was formatatezitreach documents
were drafted for team review. The mitigation strategy and goal statement would be sent to the
GCCDD Board for their review and approval.

January 7, 2571 At this meeting the MPC, using the hazard profiles, prioritized the hazards and
worked on assets vulnerable to the hazaildse team discussed GCCDD critical facilities and
census block information and further refined dnaft survey for Board review and approval.

January 29 2051 The MPC reviewed the categories of mitigation along with the requirements
for mitigation actions in the plan update. The team continued to refine the stakeholder list and
draft letter to the stakeholders as well as the outreach flyers and other materials.

February 21, 2057 The MPCbrainstormed a list of potential actions for each hazard and put
together a plan for drafting the information needed for each action. The stakeholder list was
finalized. The MPC also discussed the maintenance process for this plan update.

March 3, 2051 Using the detailed information on the actioig MPC prioritized the actions.

With the outreach strategy finalized, letters were sent (March 5, 2025) inviting stakeholders to
participate in a stakeholder meeting March 27, 2025. The outreach materials and surveys were

upl oaded to the District 6ssuweylwasipubleized thrdugh nf or me
the Districtds asdonitsadwslatier dnd websiteh Atthe Mardh@@eting,
stakeholders were askedrtotify their communitie®f the plan, survey and outreach materials,

using their outreach abilities (websites, social media, public meetiflgs)mitigation strategy

and goal were updatethd approvedy the Board.

April 11- 25, 20251 The MPC prepared for the outreach and public mesjrcirculated the first
draft for review by the MPC and scheduled the next stakeholder meeting.

May 7-13,205 7 The MPC discussed input from the stakeholders and the public to incorporate
in the planand finalized thesecondraftfor MPC review.Thesecond stakeholder meeting was
scheduledor May 27",

June 6, 2025i 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 sarier10, 2025

July 14-18 2051 The MPC received comments from the®fy public comment period. After

reviewing, the team incorporated comments received in preparation to submit the final plan for
TDEM to review.
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Table7 - GCCDDHazard Mitigation Plan Update Schedule

Tasks November | December | January | February March April May June July August | September

Organize resources
and teams

Create outreach
strategy

Review capabilities
and assess gaps

Review current
actions

Mitigation goal review
Identify new actions

Conduct risk
assessment

Prioritize actions and
determine plan
implementation

Review plan I
maintenance proce SS

Review final draft (|

Submit Plan to State _
and FEMA

Adopt Plan [

MEETINGS

wec X X X

¢/ %¢
R

Stakeholders

Public

3
X
%
x

%196 %

Outreach Meetings x

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:

1 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 comnuoaged organizations, that
work directly with and/or provide suppdd the community.

= =4 —a A

The MPC identified stakeholders and sent an invitation to participate in the plan update to the
stakeholders oWarch 5, 2025by mail and emailThe Stakeholders for this update are listed in
Table8.
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Table8 - Stakeholders for th&CCDD Hazard Mitigation Plan Update 202

Stakeholder Title Organization
Member
ThadRoher Superintendent of Schools Friendswood ISD
Dr. Karen Engle Superintendent of Schools| Clear Creek ISD
Ryan Edghill Emergency Management City of League City

Coordinator

Chris Schaffer

Deputy Emergency
Management Coordinator

City of League City

Scott Elmer

Chief Partnership and
Programs Officer

Harris County Flood Control District

Justin Bower

Director, Community and
Environmental Planning

HoustonGalveston Area Council

Denise Spruiell

Chairman of the Board

Friendswood Chamber @ommerce

Bryan Bolton President / CEO League City Regional Chamber of
Commerce
Tom Caliva CEO Clear Lake Regional Medical Center

HCA Houston

Michael Carrier

Emergency Preparedness
Coordinator

Memorial Hermann Southeast
Memorial Hospital

BradBurness

Emergency Management
Coordinator

Galveston County

Jesse Ryholt

Deputy Emergency
Management Coordinator

Galveston County

Spencer Lewis

Communications Director

Galveston County

Phillip Tilitzki

Superintendent

Galveston County Drainage District 1

Landry Cravens

District Manager

Galveston County Drainage District 2

Thomas Knox

Assistant City Engineer

City of Pearland

Jack Murphy

Engineer

City of League City and Dickinson
Watershed

Michael Shannon

County Engineer

Galveston County

JohnGenaro Superintendent Brazoria Drainage District No. 4
Leigh Blumer Assistant Superintendent | Brazoria Drainage District No. 4
Morad Kabiri City Manager City of Friendswood
Jil Arias City Engineer City of Friendswood

Steven Simmons

Deputy, Department of
EmergencyServices

City of Friendswood

Jarrod Aden

District Engineer

Brazoria Drainage District No. 4

John Baumgardener @ City Manager League City
Matthew Brown Assistant City Engineer League City
Chris Sims Executive Director of League City

Development Services
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Stakeholder Title Organization

Member
Phillip Tilitzki Superintendent Galveston County Drainage District 1
Landry Cravens District Manager Galveston County Drainage District 2
Megan Childers City of Friendswood Keep Friendswood Beautiful
Representative
Scott MacKenzie President Friendswood Rotary Club
Sarah Osborne Director of Keep League City Beautiful
Communications,
Community Engagement,
Cultural Affairs
Doug Kimball; Mark | President Friendswood Lions Club
Baker; Becky Green Vice President
Secretary
Robert Griffon BoardPresident Clear Creek Steering Committee
Dave Johnnon Board President Dickinson Bayou Steering Committee
Celina Lowry Extension Program Galveston Bay Coalition dVatersheds
Specialist
Texas Community
Watershed Partners
Texas A&M AgriLife
Extension Service
Amy Skicki President &CEO Bay Area Houston Transportation
Partnership

Stakeholder outreach was performed early on, and continually throughout the planning process.
There were two formal presentations and one request for input draefhef 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.

March 27, 20517 The MPC explained the importance of mitigation planning, this plan update,
and how the stakeholders could help and provide input the drafting process.

May 27, 20251 The MPC summarized the first draft of the plan and solicited review and input
from the stakeholders.

June 10, 2025 The MPC, after receiving initial public and stakeholder review, requested final
review and comment to incorporate in the final draft to be presented for public review and
comment for 30 days.

Documentation of the Planning Process
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It is important to document the planning process to inform the public and other readers about the
overall approach to the plan update and to document who participated and how decisions were
reached. To facilitate this documentation:

1 Minutes were maintained for the MPC meetings.

1 A letter was sent to the stakeholders to invite them to be a stakeholder and 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 update in Appendix C. Additional virtudingeevere
also held with the stakeholders who were invited by eAppendixD includes the
presentations.

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

the Districtdos website.
Outreach meetings were held.

E

media platforms, and notices in public buildings. Print material was prepared for each
public meeting.

T Two public meetings were held. The draft
website and was mailed to interested parties upon request. The public was informed how
to provide input during a 36@ay 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 th®istrictd s s t paantideaof irforming, engaging, and involving citizens,
and to fulfill public participationrequirements of the mitigation planning programs MRC
developed an outreach plan that publicized the initiative, invited residents to review the plan
update, and solicited public comment.

The goal of the outreaditrategy included:
1 Public Awareness of the importance of hazard mitigation planning
1 Special consideratiorns reachpopulationsof the community that may noiaditionally
participate
f Public Awareness of the Districtoés Hazard
1 Public input on the Plan
This strategy was implemented as follows:
1 A hazard mitigation plan update public survey was created to gauge:
U0 Resident s experience with hazards
0 Resident s perception of risks from haz
U Knowledge ofthe importancef Mitigation Planning
0 Knowl edge of the Districtds Hazard Mitd.i
U Support of community programs that support Mitigation
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The survey was avai l ablFebruamy 20tuhtéMapa5st ri ct 6s
205.

The Public was made aware of the survey thr
District website, and public meetings as wel | as s plafierashFigurel er 6 s o
24 are photos and screen shots of the advertishppendixE showsthe results of the

survey.

Results from the survey wepeovided to the MPC and the stakeholders.

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

The MPC met with various groups at locations close to them, to share information on the
Districtdos plan. I n addition, the MPC askec
the importance of hazard mitigation plans and let their constituents knothbgwan get

involved.

In an effort to reach populatiotisat may not traditionally work on hazard mitigation

plans meetings were held duririge evening at a local public libraty give the
communityanopportunity to partake in the plan update. Meetings were alsorhikid

morningfor individuals who could not attend meetings during the day. Stakeholders who
worked with vulnerable populations were asked to inform constituents of the meetings and
how theycouldhelp. Every effort was made to reach all members of the pihibbagh

print, public displays, social mediagtices placed on public boards, and Ehstrictd and
stakeholdewebsites.

During thisPlan update process, the publias invited to attend two public meetings

during the drafting of the plan update. The first meetingtveéss onMay 6, 2025The

importance of hazard mitigation ahdzardmitigation plan updatingverediscussed, in

addition to work done, work being done, and public input was recelvesjuestionand
answersession were summarized and can be found in Appé&ndike public was invited

to provide input on the documefior 30 days at the second public meetidgné 10th).

Outreach meetings were held at BFreendswoodLibrary prior to the public meetings. The

District encouraged the public to provide comments, by email, or by @armments

received were reviewed by the MPC and incorporatedPLAIN SUMMARY OF

COMMENTS OREXPLAIN THEREWERE NO COMMENTS RECEIVED.

The MPC invited to participate as stakeholders several organizations that work with or

serve vulnerable and underserved populations including hospitals, schodlstiesid

help provide input from their experience working with these groups amelgache MPC

reach out to their constituents in the community to provide information on the plan and a
request to join/support/input with handouts, access to the surveys, and support to attend
meetings. While input was solicited, and any comments would begn greatly

considered for incorporation, the MPC received no feedback. As part of capability review,

In the next five years, the MPC will continue to try to reach out to these groups in an

attempt to have representation for the next iteration.
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Figure 24 - Outreach for the Survey, Planning Information, and Meetings

Details

& 3.1K people responded

- Event by City of Friendswood Parks & Recreation

© 205 Stadium Ln, Friendswood, TX 77546-3645, United States
& Public - Anyone on or off Facebook
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HAZARD MITIGATION PLAN

UPDATE IN PROGESS

GCCDD is hosting two public meetings on May 6th, 2025
The public is encouraged to attend either meeting

GCCDD Office
1605 Whitaker Dr
9:30AM

Friendswood Library
416 S. Friendswood Dr
5:30PM
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ﬁ FLOOD CONTROL
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Clear Creek
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Galveston County Consolidated Drainage District (GCCDD) Hazard Mitigation
Plan Update

WATERSHED OVERVIEW (HARRIS COUNTY PORTION)
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Galveston County Consolidated Drainage District

Hazard Mitigation Planning

We Are Updating our Hazard Mitigation Plan

Galveston County Consolidated Drainage District is
This plan addres: uch as extreme heat, expansive

The Hazard Mitigation Plan
et Kopiet o our oom

ought, tropical storms and hurricanes, fiooding, and more.

Public input is essential t

Additional Documents

+ Hazard Mitigation Plan Fyer

The Floodgate
Flyer

Here's what has happened in the last quarter
andwhat's 1o come! .

—

What is a Hazard Mitigation Plan? How your participation helps
us better serve you

A Hazard Mitigation Flan is a

tive strateqy designed o | Your input is crucial: By

ding. hurricanes, and few minutes ¢
rict - whn his survey, you
g e fraay shaps the prionities
this plan helps us identify vulnerabilities and deve of the Hazard Mitigation
solutions to minimize damage and improve resilience. Plan,

Togetner we can buiid a
y rehensive mitigation plan specifc ta our safer, more resilient future!
organization, we can;

« Reduce flaod risks to hames, businesses, and

+ Improve drainage and stormwater management
- ng for flood contral project

ery effarts

Update 2025
What is Hazard Mitigation?

Hazard mitigation lessens the impacts of natural hazards
by taking actions before next event,

What is a Hazard Mitigation Plan?

Hazard mitigation plans raise awareness of hazards, risks,
and local vulnerabili They also identify ys to reduce
risk and focus local resourt ontheg risks.

What is the benefit of a Hazard Mitigation Plan?

It is an investment in the future safety and sustainability of the
area. Planning helps communities act now, before a disaster
occurs, to reduce losses by as ing ris|

and then formulating a mitigation strate:

projects, pro and programs that can help mitigate future
risks from

FEMA grar

Galveston County
Consolidated Drainage District

Hazard Mitigation Plan
Update 2025
What is Hazard Mitigation?

Hazard mitigation lessens the impacts of natural hazards
by taking actions before the next event.

What is a Hazard Mitigation Plan?

Hazard mitigation plans raise awareness of hazards, risks,
and local vulnerabilities. They also identify ways to reduce
risk and focus local resources on the greatest risks.

What is the benefit of a Hazard Mitigation Plan?

It is an investment in the future safety and sustainability of the
area. Planning helps communities act now, before a disaster
occurs, to reduce losses by assessing risk from natural hazards
and then formulating a mitigation strategy comprised of
projects, proce , and programs that can help mitigate future
risks from these hazards. They are also a prerequisite for many
FEMA grants.

Goal of the Plan:

« To protect public health, safety, and welfare
To reduce losses due to h rds by identify
minimizing exposure of citizens and property to hazards,
and increasing public awareness an volvement
To facilitate the development review and approval process
to accommodate growth that recognizes e
water and floodplain problems to avo:
problems or worsening existing problems

How can you help?

1. Take the public sun (QR code below)
2. Attend the public meetings and provide input
3. Review the plan

This QR code will take you to the survey

response and recovery aiter severe.
weather events

WHO WE SERVE

GCEDD.OSTTXUS
(281) 482 0404

Wryfuy VM/W?/ 1605 Whitaker

Friendswood TX 77546

MONTHLY MEETINGS
SECOND TUESDAY AT 6 PM

F VISIONARY SOLUTIONS FLOW TTERE &

P e ———

@ i o ottt g s

bg in or sign up for Facebook to connect with friends, family and people you knof
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Local Capabilities Assessment and Integration

The CapabilityAssessment describes the tools inhie s t toolbox fdr snplementing
mitigation actions to reduce disaster |essed to identify potential opportunities for establishing
or enhancing specific mitigation policies, programs, or projé@ttsse tools can be grouped into
the following categorietsee Figureb):

Figure 25- Categories for Capabilities Assessment

PLANNING & REGULATORY: ADMINISTRATIVE & TECHNICAL:
Implementation of ordinances, poli- City agency staff and their skills and
cies, site plan reviews, local laws, state tools that can be used for mitigation
statutes, plans, and programs that planning and to implement specific
relate to guiding and managing mitigation actions.

growth and development.

used to implement mitigation activi-
ties and communicate hazard related
information.

FINANCIAL: A EDUCATION & OUTREACH:
Resources that a jurisdiction has ‘ “ Programs and methods that could be

access to or is eligible to use to fund
mitigation actions.

The MPC reviewed existing Districtds capabilit
and resources availablEhe assessment of the mitigation goals, programs, and capabilities
included grouping them into the four categories described in Fjure

Administrative and Technical Resources
The MPC used the FEMA Local Mitigation Planning Handbook Workshedtdpability
Assessment by category to help identify what capabilities apply and do not apply to the District as

well as to see if there is a gap that can be built on to increase theiDist 6 s cap@bi |l i tie
represents the Districtds administrative capat
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Table9 - GCCDD Administrative'Technical Capabilities

Administrative/Tech YES/NO | Department/Position Comments
Capabilities
Planner/engineer with | Y COO / Operations Extensive experience
knowledge of land Manager / District
development/land Engineer

management practices

Engineer/professional |Y District Engineer / Extensive experience
trained in Construction Operations Manager

practices related to COO

buildings and/or

infrastructure

Planner/engineer/scienti| Y District Engineer / Extensive experience.
with anunderstanding of Operations Manager

natural hazards COO

Transportation Planner | N Do not have

authorization to handlg
transportation planning
in our jurisdiction. We
rely onthe countyand
municipalities for
transportation

planning.
Resiliency Planner Y Chief Operating Very experienced with
Officeri flood related
Procurement, resiliency.
Partnerships, and
Strategic Planning /
Executive Director
Personnel skilled in GIS| Y COO Experienced
Full-time building N Operations Manager | The jurisdiction is not
official responsible for any

buildings other than
the GCCDD office
facility. The
Operations Manager
oversees building
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Administrative/Tech YES/NO | Department/Position Comments
Capabilities
maintenance and
operation.
Floodplain manager Y COO / Operations COQO is certified as a
Manager CFM in Texas.
Municipalities (League
City and Friendswood
serve as the Flood
Managers per the NFI
Program.
Emergency Manager Y Executive Director / | We operate our EOC
COO / Operations during hurricane and
Manager precipitation events
that are a threat to the
community and assist
in recovery efforts.
Grant Writer Y COO Very experienced.
Other Personnel
GIS Data Y COO Haveexperience but
Hazard areas limited time. District
Critical facilities plans to expand GIS
Building data capabilities.
footprints
Land use
Assessor data
Warning systems
Other

Improving and Expanding Administrative and Technical Resources Capabilities

To determine if there is a gap, the MPC reviewed the jurisdictional authority of the District.
While there are some administrative functions G@CDD does not have authority (e.g.,
floodplain manager), it could request from the jurisdictions in their planning area that has that
authority to receive information or attend meetings WB&CDD projects, facilities or interests
may be impacted.Another technical area that could help the District is to exga@lS data
capabilities. GIS can help identifsenhds and patterns in specific geographic areas that can help
identify and or provide visual data of problem areas to help optimize planning and decision
making.
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Regulatory and Planning

Current Regulatory and Planning Capabilities Table10 lists regulatory and planning tools,

affirms if the District has thisapability, andprovides adescription or furtheexplanation. Many

of the tools listed are for City/County use and authorTilge District is responsible for drainage

and flood contralWhile GCCDDdoes not have direct oversight of development in the floodplain
and with subdivision plans, it is part of the review and approval process with the county and the

cities. As part of that revieulgCCDD provides interestegarties witha clear and consistent
review processrequirementsind documents outlined in t&CCDD Drainage Criteria

Manual (effective December 1@024) These guidelines, as well as all other needed forms and
easily dowhmthbso/ecdlé.dst.bfus/forms t h e

documents can
anddocuments/

be

Improving Regulatory and Planning Capabilities

The Districtis working with the Cities of Friendswood and League City on their Master Drainage
Plan Efforts. However, the District would like to complete its own Master Drainage Plan to help
address current and future drainage needs and identification of projdctupitorting feasibility

and cost studies.

Table 10 - Regulatory Mitigation Capabilities Regulatory Tool (ordinances, codes, plans)

Regulatory Tool YES/ Explanation/Comment/Discussion
NO
Comprehensive Plan N This is not applicable to the District. We are workin

towards putting together a Master Drainage Plan.
Municipalitiesin our jurisdiction do have
Comprehensive Plans.

Plan and Floodplain
Ordinance

Zoning Ordinance N Not applicable.

Subdivision Ordinance Not applicable.

Siteplan review Y The DrainageCriteria Manual and Technical

requirements Specifications contain our requirementee Board
must approve drainage plans for development in ol
jurisdiction.

Growth management N Not applicable.

Ordinance

Floodplain Management N Floodplain Ordinance not applicable. We use the

Texas Water Code. We have plans to pursue an A
Management and Operation Plan and Master Drair
Plan
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http://dd7.org/special-notices.asp

Regulatory Tool YES/ Explanation/Comment/Discussion
NO

Other special purpose Y Design Criteria Manual

ordinance (stormwater, steg

slope, wildfire)

BCEGS Rating NA

Building Code NA

Erosion or sediment control| Y Our Design Criteria Manual discusses sediment

program control. SWPPP is overseen by municipalities
currently.

Stormwater Management |Y Weregularly maintain creeks in our jurisdiction to

program prevent flooding. We participate in community
recovery efforts after weather/flooding events

Capital Improvements plan Will be working to implement this over the next few
years. Pursuing funding.

Economic Development Plaj N/A | Mission of the District is flood control and drainage
concerned with the safety and welfare of the public
being paramount.

Local Emergency Operatior| Y The Operation$lanageris currentlyin the process of

plan updating this plan.

Elevation Certificates N Municipalities have oversight of the NFIP program.

Other plans We are planning to complete a Master Drainage Pl
and are currently participating as a stakeholder on
Master Drainage Plan efforts currently underway in
Friendswood and League City. We also have an
Emergency Management Plan and an MS4 Progra|
that include a Plan.

Flood insurance study or | Y FEMA Floodplain FIS study. Maps aoeitdated,

other engineering study for
streams

however. City of Friendswood just kicked off a Mas
Drainage Plan. Will be able fpggybackoff of this
study and use the models developed in this study f
District MDP in the future. Working to identify
funding for Master Drainage Plan. Have completed
several flood reduction studies in relation to projeci
we have built or participated in.
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Financial Resources

The District uses ad valorem tax from its jurisdictional area to support flood control facilities and
services in the jurisdictional area. In addition, the Distiiarges for the plat and plan fees,
regional detention fees, and detention pond maintenance.

Table11 - Fiscal Capabilities Financial Resources Capabilities
Financial Tools YES/NO Comments

Grants (FEMA, DOTCDBG) Yes Disaster Recoverly Harvey,
Beryl. Working on applying for
planning grants fothe Districtto
aid in building a Master Drainag
Plan and CIP Program

Capital Improvement Project Funding Yes District participates in local and
regional CIP projects to reduce
flooding and maintain the creekg
in our jurisdiction.

Authority to levy taxes for specific purposes| Yes

Fees for water, sewer, gas, or electric servig No

Impact fees for new development No

Incur Debt through general obligation bonds Yes We have the capability to do thig
but have not historically had a
bond program.

Incur Debt through special tax bonds Yes

Withhold spending in hazaiprone areas No We do not directly withhold
spending in flood risk areas but
our Design Criteria Manual has
strict regulations related to
construction activities in flood
zones.

Stormwater Service fees No

Insured Buildings

GCCDDmaintaingproperty insurance coverage on buildings and facilities it owns, to protect the
District from damage due w&iructural fire, wind and lightning (hazards other than flaow)
coveragdor building contentslt also carries windstorm insurance.

50|Page



Improving Regulatory and Financial Capabilities

The District plans to actively pursue grants through various state and federal agencies for projects

and programs, including hazard mitigatittrwill continue to look for funding opportunities with

its communities, the County, state and federal agencies and grants to fund mitigation efforts listed
in the mitigation action table.

Education and Outreach

GCCDDactively communicates with its residents

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

M

Blogs and AnnouncemernitsThe GCCDD
Blogs and Announcements providestrict
updates includingvents and issues of public
interest

Mailings - Information that could impact the
public is also sent by mail to directly reach th
constituents;
Newslettefi The District recently launched its
newsletterThe Floodgate Flyeyproviding
updates on ongoing projects, important
announcements, spotlights on local efforts,
tips and resources that can be helpful to the
community;

Website-The Districtos off
information,publications forms,maps, asvell as
interactive features such e project dashboard
Social Media The District provides information
and latest news releases through its Facebook p

Gavesten County Comsolidated Drainage Destriet

GCCDD Blog
Your Home for District Updates

The Floodgate
Flyer

Here's what has happened in the last quarter
and what's 1o come

E

Flood Preparedness Tips

« Know your flood risk. You can get
more information from resources like
FEMA, real estate websites, NRDC
repetitive loss property data, or flood
risk tools like NOAA flood gauges and
USGS WaterWatch

e Create an emergency kit

e« Prune and remove weak, diseased, or
dead branches that are most likely to
break during a storm. Doing so can
prevent damage to your home,
property, or from creating
obstructions in drainage

infrastructure. h
s ——
]
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Table12 - Education and Outreach Capabilities

Education and Outreach Tools YES/NO Comments

Program/Organization This is an area the District woulg
like to add when funding/time
become available.

Community Newsletters Yes The Floodgate Flyer inaugural
issues was in April 2025.

Hazard awareness campaigns (such as Yes The District currentlycreates

Firewise, Storm Ready, Severe Weather brochures. Planning to expand (

Awareness Week, school programs, public these services in the coming

events) years.

Local news The Districtcoordinate with

local news to publish RFQs and
RFPs and to give updates relatiy
to District projects and affairs.

Organizations that represent/advocate The Di fecusisiorcatl @reas
for/interact with underserved and vulnerable that flood. This is our priority
communities when building projectsihen

working withresidents that live i
the floodplain we take into
consideration how best toteract
to make sure our outreach effort
are effectivdor all members of
our community.

Social media Yes Facebook, Twitter, andinkedIn
kicked off in 2024.

Other Participate in conferences and
events to provide updates

Improving Education and Outreach Capabilities

GCCDDwill utilize its website and the websites of the communities within its planning area and
the County to provide updated information regarding work being done in support of mitigation,
efforts individual can do to help with mitigation and raise awarethesagh its newsletter and
socialof the tools available to the public to h@ipvide awareness of hazards and how to protect
themselves and their property.
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Participation in the NFIP

GCCDDis adrainagdlistrict and a political subdivision of the State of Texas. Considering
GCCDDis a separate entity and does not directly participate in the NFIP, specific actions will be
determined by representatives anfficials in theincorporated aregg.g. City of Friendswood

and League CityandGalvestonCounty within the District. With this in mind;CCDDdid not
identify and prioritize NFIP actions as part of the planning proc@§3CDDwill continue to

work closely with theCities and the€County to identify and recommend actions that will ensure
continued compliance with the NFIP.

Participation with the National Flood Insurance Program (NFIP) and the Community Rating
System (CRS) are important to the citizens within the jurisdictional al@&€6DD. This is

evidenced by the Citiesf Friendswood and League City as well as Galve€©toanu nt y 6 s
commitment to regulating development and redevelopment, adoption of provisions that exceed
the minimum requirements, and by their active pursuit of risk mitigation opportunities. Cities and
Counties are eligible to apply and maintain status withe NFIP and CRS and in doing so,
residents can receive NFIP backed flood insurance and when steps are met, discounted rates
through the CRS program.

Changes in Development

Per theGalvestonCounty Appraisal DistricCGCAD) as of 2024, there af®,443total residential
housing units an843 commercial buildings located within the Planning Area. Comparing it to
the 20B numbers, there is an increase in total buildioigapproximately20%, as shown in Table

13driven by theresidentiabuilding increases.

Table 13- No. of Buildings by Type in Planning AreaGCAD)

Type 2013 No. | 2024 No.| Variance % Change
_ _ o 8,684 10,443 1,759 20.2%%
Residential Buildings
, o 305 343 38 12.4%%
Commercial Buildings
8,989 10,786 1,797 19.9%

Total

The Citiesand County are responsible for the building code and development ordinances, and
these communities have instituted ordinances to ensure homes and commercial buildings are built
with the ultimate design wind speed in addition to state adopted codes and Texas Department of
Insurance (TDI) requiremeandrequires any building in the floodplain to be at Iéakinches

above the Base flood elevation with an elevation certificate establishing the height. While there
has been a steady increase of development, the jurisdictions recognize the importance to institute
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measures to limit damage and exposure of citizens and structures to floods and high wind hazards
implementation of these codes and ordinances.

While GCCDDdoesnot have direct oversight of development in the floodplain and with

subdivision plans, it is part of the review and approval process witbaimety and the&Cities. As

part of that reviewGCCDD provides interesteparties witha clear and consistent review process

and documents outlinad the Drainage Criteria Manuallhese guidelines, as well as all other

needed forms andocumentsc an be easily downl oaded from the

While there has beaamincrease imesidential andommercial developmensound policies and

implementation by the communities have not caused an increase in hazard vulnerability to these
new buildings.
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Section . Hazard | denti fi cati

Changes from the Last Plan

As part of the update process, the MPC reviewed the hazards included in the most current plan
and determined if any hazards should be added or removed. The hazards that were profiled in the
2013 plan and are in this updated plan are shown in Tdblehe hazards in red are being added

to the 2025 plan update and were not in the previous iteration from 2013. The MPC also
reviewed if climate change further impacts the hazard and during the vulnerability analysis added
a socially vulnerable populatiosegmat. Numerous changes from the current plan were
incorporated, including updated maps and tables displaying the event history from the National
Center for Environmental Information (NCEI) for various hazards, community profile

information, as well as manyteer less significant modifications.

Table14 - 2013 and 2025 Hazards

Hazards from 2013 Plan Hazards for 2025 Plan |
Dam Failure (omitted from 2025 plan) Drought
Drought Expansive Soll
Earthquakes (omitted from 2025 plan) Extreme Heat
Extreme Heat Flood
Flood Hailstorm
Hurricane/Tropical Storm Hurricane/Tropical Storm
Severe Thunderstorm/High Wind Lightning
Tornado SevereThunderstorm/High Wind
Wildfire Subsidence
Winter Storm Tornado
Wildfire
Winter Storm

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 potentidbés of life, personal injury,
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property damage, or other impacts created by the interaction of natural hazards with local citizens
and community assets.

FEMA has provided a diagram (Figuz6) that illustrates the concept of risk as the overlap

between hazards and community assete smaller the overlap, the lower the risk. Each hazard
includes a description of the hazard, location, extent, previous occurrence, probability of future
eventsbased on historical analysis, and if climate change can affect the probability of the hazard.
Hazards are then evaluated based on potential impact on the community, theag@stenario

for the community, the communt y s overall vulnerability with
vulnerable populations.

Figure 26 - FEMA Concept of Risk Diagram

Hazards Community Assets

Location People
Extent/Magnitude Structures

Impact Systems

Previous Events Valued Activities

Future Probability Natural, Historic, and
Cultural Resources

ldentifying Hazards

The Hazard Summaryable(Table16) 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.
Thedefinitions in Tablel5 were reviewed for each hazard profile and summarigath hazard
received an overall significance classification of Low, Medium, or High.
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Table 15 - Classifications and Definitions for Hazards

Negligible: Less than 10 percent of planning area or isolated spajtg occurrences.

Limited: 10 to 25 percent of the planning area or limited shpglat occurrences.

Significant: 25 to 75 percent of planning area or frequent sipgiat occurrences.

Extensive: 75 to 100 percent of planning area or consistent sipgjlet occurrences.

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

2ry 100

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

ears.

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
1 year.

Weak: Limited classification on scientific scale, slow speed of onset or short duration of event, resu
little to no damage.

< than

Iting in

Moderate: Moderate classification on scientific scale, moderate speed of onset or moderate duration
resulting in some damage and loss of services for days.

of event,

Severe:Severe classification on scientific scale, fast speed of onset or long duration of event, res
devastating damage and loss of services for weeks or months.

Extreme: Extreme classification on scientific scale, immediate onset or extended duration of event, r
in catastrophic damage and uninhabitable conditions.

Low: Two or more criteria fall in lower classifications, or the event has a minimal impact on the pl
area. This rating is sometimes used for hazards with a minimal or unknown record of occurrence
hazards with minimal mitigation potential.

Medium: The <criteria fall/l mostly in the middle
planning area are noticeable but not devastating. This rating is sometimes used for hazards with a h
rating but very low probability rating.

ulting in
esulting
anning

25 or for

rang
igh exten

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

with severe strength over a significant to extensive portion of the planning area.
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Table16- Hazard Summary Table

Drought Extensive Severe Likely High
Expansive Soill Extensive Severe Likely High
Extreme Hea Extensive Extreme Highly Likely High
Flood (include Extensive Extreme Highly Likely High
storm surge)

Hail storm Limited Moderate Occasional Low
Hurricanes and Extensive Extreme Highly Likely High
Tropical Storms
Land Subsidence Limited Weak Occasional Low

Lightning Extensive Moderate Likely Low
Thunderstorms/ Extensive Extreme Highly Likely High

Winds

Tornados Limited Moderate Occasional Low

Wildfire Limited Moderate Unlikely Low
Winter storms Extensive Severe Likely Medium

Hazards Omitted

TheDistrict 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 hazardsdlamstory of impact

in the planning area; therefore, thestrict decided to omit these hazards. Important to note, while
theDistrict believes these hazards are negligible, each year it will review the hazard during its
annual review to determine if ti@pact has changed and if so, will updateRt@n accordingly.

There was discussion with the Stakeholders about removing some hazards that are not essential to
the mission of the District and determining actions for these hazards are difficult to determine and
potentially fund, however, the MPC, per the requiremehEEMA on special districts,
determined to keep the hazards a&sgdandli scuss t he
employees as well as actiomat can protect District assets and empés
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Table17 - Hazards Omitted

Coastal Erosion

Dam Failure

Earthquake

Omit

Omit

Omit

The MPC has discussed this hazard and is omitoguse
thejurisdictional boundary of the District not along the
gulf coast and is not susceptible to coastal erosion.

The MPC has discussed this hazard and is omitting bec
the only dam in Galveston County is downstream of
GCCDD andwould likely have no disruption to the Distric
if there was a failure. In addition, the district has no
authority to mitigate against dam failure.

The state plan indicates that earthquake occurrence is v
rare and there is no history of impacQGalvestonCounty.
In addition, the District does not have the jurisdictional
authority to mitigate against earthquakes.

Hazard Damage Summary Information

According to the NOAA NCEI Climate Monitoring websifhe U.S. has sustaine@Bweather
and climate disasters since 1980 where overall damages/costs reached or exceeded $1 billion
(https://www.ncei.noaa.gov/access/billion#lthough 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. For 2024 total cosbf the 15weather/climate disaster events

to affect the United Stategas $37.9 billion. The events includédirought event, 4 flooding
events,13 severe storm evenéd2 winter storm everst Figure27 depicts the timing and

location of these disasters.

Fig_;ure 27 - 2024 Disasters and Locations

U.S. 2024 Billion-Dollar Weather and Climate Disasters

@ proughtitieat Wave € Fiooding ([P Hail (@ Hurricane (g Severe Weather @) Tomado Outbreak () widire -

Winter Storm/Cold Wave

Central and Southern  Central, Southern, and Eastern
Tornado Outbreak Severe Weather
April 26-28 May 18-22

&)

/ Hoj
Northwest Winter Storm

January 12-14

Colorado Hail Storms and
Southern Severe Weather ®
May 31-June 1

Central and Eastern @
Severe Weather
March 12-14

f"'i

Southern and Eastern Southern DerechoKSoumem

Severe Weather May 16-17 Severe Weather
April 8-11 February 10-12

Texas Hail Storms /

May 27-28

Central, Southem, and
Southeastern Tornado Outbreak
May 6-9

Central and Eastern
Severe Weather
Februery 27-28

Central Tomado Qutbreak
and Eastern Severe Weather

Aprll 1-3

Central, Southern, and
Northeastern Winter Storm
and Cold Wave

January 1417

Southemn Tornado Qutbreak
and East Coast Storm
January 8-10

Central Tornado Qutbreak
May 26-26
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