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Chapter 0. [bookmark: _Toc89417032][bookmark: _Hlk88048977][bookmark: _Toc109226709][bookmark: _Toc109237116][bookmark: _Toc109240016][bookmark: _Hlk87969891]Introduction
In the wake of historic flooding in Texas, the 86th Texas Legislature passed Senate Bill 8 in 2019 that authorized and established the regional and state flood planning processes. The legislature assigned the responsibility of the regional and state flood planning process to the Texas Water Development Board (TWDB). This report presents the Draft Region 6 San Jacinto Regional Flood Plan, which represents the first-ever regionwide flood plan. The San Jacinto Regional Flood Planning Group (San Jacinto region) is one of the 15 Regional Flood Planning Groups (RFPGs) formed by the TWDB. 
The Texas Water Development Board (TWDB) will compile these regional plans into a single statewide flood plan and will present it to the Legislature in 2024. A summary of major project milestones is presented in Table 0‑1. An updated version of the RFP will be due every five years thereafter. In this first planning cycle, the TWDB allocated additional funding to each of the 15 regions to perform additional tasks. These tasks were outside of the original scope of the Flood Plan due in January 2023; thus, they will be part of the Amended Regional Flood Plans which are due in July 2023. 
[bookmark: _Ref108118346][bookmark: _Toc108119106][bookmark: _Toc109234992][bookmark: _Toc109280656]Table 0‑1: Regional Flood Plan Deadlines
	Plan Deliverable
	Deadline

	Draft Regional Flood Plan
	August 1, 2022

	Final Regional Flood Plan
	January 10, 2023

	Amended Regional Flood Plan
	July 14, 2023

	State Flood Plan
	September 1, 2024


The TWDB has appointed a Regional Flood Planning Group (RFPG) for each region. The Region 6 RFPG was established by the TWDB on October 1, 2020, to manage the flood planning efforts for the San Jacinto Flood Planning Region. The TWDB administers the regional planning process through a contract with the planning group’s sponsor, who is selected by the RFPG. The Region 6 sponsor is the Harris County Engineering Department. The Texas State Legislature also allocated funding to be distributed by the TWDB for the preparation of the RFPs and procurement of technical assistance.
The RFPG’s responsibilities include directing the work of their technical consultant, soliciting and considering public input, identifying specific flood risks, and identifying and recommending flood management evaluations, strategies, and projects to reduce risk in their regions. To promote input from diverse perspectives, voting members represent a wide variety of stakeholders potentially impacted by flooding, including:
	· [bookmark: _Toc107241856]Agricultural Interests
	· Municipalities 

	· Counties
	· Public

	· Coastal Communities
	· River Authorities

	· Electric Generating Utilities
	· Small Business

	· Environmental Interests
	· Upper Watershed

	· Flood Districts
	· Water Districts

	· Industries
	· Water Utilities


In addition to voting members, non-voting members increase the diversity of the group for input on the plan and include:
	· General Land Office (GLO)
	· Port of Houston

	· Gulf Coast Protection District (GCPD)
	· Texas Division of Emergency Management (TDEM)

	· Harris-Galveston Subsidence District (HGSD)
	· Texas Department of Transportation (TXDOT)

	· Houston-Galveston Area Council (H-GAC)
	· Texas Parks and Wildlife Department (TPWD)

	· TWDB Region H Regional Water Planning Group
	· Texas Water Development Board (TWDB)

	· Texas Commission on Environmental Quality (TCEQ)
	· Texas State Soil and Water Conservation Board (TSSWCB)

	· Texas Department of Agriculture (TDA)
	· U.S. Army Corps of Engineers (USACE)


Task 1. [bookmark: _Toc109226710][bookmark: _Toc109237117][bookmark: _Toc109240017]Planning Area Description
San Jacinto Region includes all or part of 11 counties and extends from Galveston in the south to Huntsville in the north. The San Jacinto region drainage area consists of a wide variety of landscapes and communities served by a vast network of natural and constructed flood infrastructure, including approximate 3,700 stream miles (estimated by TWDB) of various creeks, bayouss, ponds, wetlands, reservoirs, and urban drainage systems as well as thousands of acres of ponds, reservoirs, and wetlands. Land surface elevations across the San Jacinto region range from several feet below sea level in the tidal and coastal region to approximately 400 feet above sea level in northern Walker County. Figure 0‑1 provides an overview of the San Jacinto region.
[bookmark: _Toc105674168][bookmark: _Hlk108019387][bookmark: _Ref102022377][image: Figure 0-1 San Jacinto Regional Overview map.]
[bookmark: _Ref108118380][bookmark: _Toc108074591][bookmark: _Toc108119169][bookmark: _Toc109235001][bookmark: _Toc109280602]Figure 0‑1: San Jacinto Regional Overview
The San Jacinto region encompasses 5,089 square miles, making it the second smallest flood planning region in the state by area. However, the region is the second most populous, with an estimated population in 2020 of 6.4 million. With a population density of 1,200 people per square mile, the San Jacinto region is also the most densely populated region in the state, with double the population density of any other region. The extensive development and proximity to the coast makes flooding a particular issue of interest and need; the San Jacinto region has the highest amount of National Flood Insurance Program (NFIP) claims of any region in the state (1975-2019). Approximately 21% of Texas residents live in the area. It is a geographically diverse region where the needs of rural stakeholders must be balanced with those of rapidly developing urban population centers.
While there are a total of 92 municipalities across the region, most of the population is centered around the Greater Houston Area, as well as communities near the coast. Incorporated cities larger than 5370,000 in residents are listed in Table 0‑2. 	Comment by Hayes McKibben: Per comment from Sally Bakko to include Galveston in this list: Did this to avoid including texas city bc population is 51898, and didn’t want to have an odd numbers and didn’t want to inlcude next largest Huntsville (45,941)

https://www.census.gov/quickfacts/fact/table/huntsvillecitytexas,texascitycitytexas,missouricitycitytexas,galvestoncitytexas,baytowncitytexas,conroecitytexas/POP010220





[bookmark: _Ref108087500][bookmark: _Toc108119107][bookmark: _Toc109234993][bookmark: _Toc109280657]Table 0‑2: Major Cities in the San Jacinto Region
	City
	Population
	City
	Population

	Houston
	2,304,600
	ConroeLeague City 
	90,000114,400

	Pasadena
	152,000 
	AtascocitaConroe
	88,20090,000

	Pearland
	125,800
	BaytownAtascocita
	83,70088,200

	The Woodlands
	114,400
	Missouri CityBaytown
	74,30083,700

	League City 
	114,400
	Galveston
	53,700

	Source: 2020 Census Redistricting (census.gov) 


Most of the region is projected to experience high levels of population growth over the next 30 years, primarily in Montgomery and Harris Counties and in the currently urbanized parts of Galveston County. From 2020 to 2050, the population in the San Jacinto region is expected to grow by 33% to 8,454,389 residents, based on Water User Group and Hydrologic Unit Code (HUC) 8 population projection data provided by the TWDB. One of the largest challenges associated with this growth is determining how to manage development responsibly and continue to preserve the region’s natural resources. 
The San Jacinto region has a lengthy history of flooding; for reference, from 1836 to 1936, the region was impacted by at least 16 major flooding events. These numerous flood events have caused billions of dollars in damages and thousands of fatalities. Two (2) flooding events of historic nature bookend the region’s flooding history starting with the Great Galveston Storm of 1900 and currently ending with Hurricane Harvey. The Galveston Storm of 1900 is still considered the deadliest natural disaster in American history with a loss of between 6,000 and 12,000 lives. On the more recent side of that timeline, Hurricane Harvey in August of 2017, was the largest known rainfall event ever recorded in United States history resulting in historic flood losses across the entire region. 
Task 2. [bookmark: _Toc109226711][bookmark: _Toc109237118][bookmark: _Toc109240018]Flood Risk Analysis
The objective of Task 2 was to perform a comprehensive and cohesive flood risk analysis for the region. Flood risks were assessed for the 1.0% annual chance event (ACE) and 0.2% ACE events. The ACE referrs to the probablility that a rain event of a certain magnitude will occur within a year. The analysis was performed for existing conditions of the basin, as well as a future condition scenario that considers changes in flood hazards over the 30-year planning horizon. 
Existing flood hazard was determined based on available floodplain mapping information in the Flood Hazard Quilt provided by the TWDB in the Flood Planning Data Hub. The feature is predominately Effective FEMA Flood Hazard Data mapping supplemented by some instances of Base Level Engineering (BLE) and FEMA Effective Approximate as shown in Figure 0‑2. Out of the data used in the TWDB provided flood quilt, the most updated versions of rainfall used in the flood hazard mapping produced was TP40 (which was originally released in 1960s and through updated versions only accounts for historical storms of record through the early 2010s). Atlas 14, produced by the National Oceanic and Atmospheric Administration (NOAA), is the most recent estimate of frequency rainfall for Texas, as it considers historical rainfall records up to and including Hurricane Harvey in 2017. There are significant depth increases between the rainfall amounts in TP40 and Atlas 14. As the differences in rainfall amounts are significant there will be opportunity in future cycles to update the existing flood hazard features to reflect updated rainfall methodologies used in mapping to Atlas 14. 
[image: Map

Description automatically generated]
[bookmark: _Ref108087157][bookmark: _Ref108019692][bookmark: _Toc108074592][bookmark: _Toc108119170][bookmark: _Toc109235002][bookmark: _Toc109280603]Figure 0‑2: Best Available Flood Hazard Data
Task 3. [bookmark: _Toc109226712][bookmark: _Toc109237119][bookmark: _Toc109240019]Floodplain Management Practices and Flood Protection Goals
In Texas, authority for enforcing floodplain management regulations lies with local governments such as cities and counties. It is important to note that RFPGs themselves do not have the authority to enact or enforce floodplain management, land use, or other infrastructure design standards. Any standards recommended by the RFPG in this task would be aimed at encouraging implementation by local entities in the region with flood-related authority. The RFPG encourages cities and counties without floodplain ordinances or court orders to develop, adopt, implement, and enforce floodplain regulations that at least meet the NFIP minimum standard and where appropriate consider adopting higher standards to provide higher levels of protection against loss of life and property due to flooding. Additionally, floodplain management regulatory practices could benefit by being more clear, easily interpretable, broadly understood, realistic, and consistently enforced. Doing so would provide forward guidance on new development expectations. The flood management practices and standards recommended by the San Jacinto RFPG are listed in Table 0‑3.
[bookmark: _Ref108088107][bookmark: _Toc108119108][bookmark: _Toc109234994][bookmark: _Toc109280658]Table 0‑3: Recommended Floodplain Management Standards
	Recommended Minimum Standard
	Definition

	Participation in the National Flood Insurance Program (NFIP)
	· All regulatory entities to implement ordinances that meet minimum requirements per the NFIP
· All regulatory entities to remain active NFIP participants in good standing
· All regulatory entities are encouraged to participate in the Community Rating System (CRS) Program to reduce flood insurance rate premiums across the region

	Development of No Adverse Impact Policies
	· All regulatory entities are encouraged to define a no adverse impact policy
· The no adverse impact policy should be focused on preventing negative impacts. Evaluation of impacts should be completed using best available hydrologic and hydraulic modeling, where appropriate.

	Establish Minimum Finished Floor Elevations
	· All new habitable structures shall have a finished floor elevation established at or above or waterproofed to the FEMA effective 0.2% annual chance flood elevation as shown on effective Flood Insurance Studies except in areas designated as coastal flood zones. 
· Where regulatory mapping has been updated using Atlas 14 rainfall data, all new habitable structures shall have a finished floor elevation established at or above or waterproofed to the FEMA effective 1.0% annual chance flood elevation as shown on effective Flood Insurance Studies except in areas designated as coastal flood zones.
· In areas designated as coastal flood zones, all new habitable structures shall have a finished floor elevation established at or above or waterproofed to the FEMA effective 1.0% annual chance flood elevation as shown on effective FIRMS plus 1 foot of freeboard. 

	Encourage Use of Best Available Data
	· Utilize the latest rainfall data (NOAA Atlas 14) when conducting new analyses, designing drainage infrastructure, or developing regulations and criteria

	Compensatory Storage Requirements in the 1.0% Annual Chance Floodplain
	· Any reduction in floodplain storage or conveyance capacity within the 1.0% annual chance regulatory floodplain must be offset with a hydraulically equivalent (one-to-one) volume of mitigation sufficient to offset the reduction, except in areas identified as coastal flood zones. 
· A full hydrologic and hydraulic analysis should be performed to demonstrate that floodplain fill mitigation provided is sufficient.

	Compensatory Storage Requirements in the 0.2% Annual Chance Floodplain
	· Any reduction in floodplain storage or conveyance capacity within the 0.2% annual chance regulatory floodplain must be offset with a hydraulically equivalent (one-to-one) volume of mitigation sufficient to offset the reduction, except in areas identified as coastal flood zones. 
· A full hydrologic and hydraulic analysis should be performed to demonstrate that floodplain fill mitigation provided is sufficient.

	Development of Detailed Hydrologic and Hydraulic Analysis Criteria/Requirements
	· All regulatory entities to develop hydrologic and hydraulic modeling criteria or requirements.
· All regulatory entities to identify features of a proposed development that would warrant a full hydrologic and hydraulic analysis.

	Incentivizing the Preservation of the Floodplain
	· All regulatory entities are encouraged to explore and develop systems for incentivizing the preservation of the floodplain directly within the regulatory floodplain or within 100 feet of the banks of unstudied streams.


The San Jacinto RFPG discussed potential goals for the regional flood plan over a series of monthly meetings. The adopted goals are listed in Table 0‑4. 



[bookmark: _Ref108088339][bookmark: _Toc108119109][bookmark: _Toc109234995][bookmark: _Toc109280659]Table 0‑4: Adopted Flood Mitigation and Floodplain Management Goals
	Goal ID
	Goal
	Term of Goal
	Target Year
	Metric

	06000001
	There will be 0 flood-related fatalities annually within the San Jacinto region by 2053.
	Long Term
(30-year)
	2053
	Number of direct flood-related fatalities

	06000002
	Increase the value of state and federal funds awarded within the San Jacinto region by 10%.
	Short Term
(10-year)
	2033
	State and federal funds awarded to communities within the San Jacinto region

	06000003
	Reduce the miles of major roadways subject to inundation during the 100-year event by 10% by 2033.
	Short Term
(10-year)
	2033
	Number of miles of major thoroughfares subject to 100-year flood risk

	06000004
	Reduce the miles of major roadways subject to inundation during the 100-year event by 25% by 2053.
	Long Term
(30-year)
	2053
	Number of miles of major thoroughfares subject to 100-year flood risk

	06000005
	Increase the number of public entities that invest in stormwater infrastructure and planning by 10% by 2033.
	Short Term
(10-year)
	2033
	Number of public entities that dedicate funding towards stormwater infrastructure and planning

	06000006
	Increase the number of entities that invest in stormwater infrastructure and planning by 25% by 2053.
	Long Term
(30-year)
	2053
	Number of public entities that dedicate funding towards stormwater infrastructure and planning

	06000007
	All flood regulatory authorities within the region will adopt standards equal to or exceeding minimums as recommended by the San Jacinto RFPG in the first cycle of regional flood planning.
	Short Term
(10-year)
	2033
	Number of flood regulatory authorities that adopt standards equal to or exceeding recommended minimums by the RFPG in the first cycle

	06000008
	Improve interjurisdictional coordination through participation in the SJRF Planning process. Target to ensure that 50% of identified stakeholders complete the SJRFP stakeholder survey and provide data for inclusion in the RFP by 2033.
	Short Term
(10-year)
	2033
	Number of identified stakeholders who submit survey responses or provide data for inclusion in the San Jacinto Regional Flood Plan

	06000009
	Improve interjurisdictional coordination through participation in the SJRF Planning process. Target to ensure that 90% of identified stakeholders complete the SJRFP stakeholder survey and provide data for inclusion in the RFP by 2053.
	Long Term
(30-year)
	2053
	Number of identified stakeholders who submit survey responses or provide data for inclusion in the San Jacinto Regional Flood Plan

	06000010
	Expand the understanding of flood risk in the San Jacinto region.
	Short Term
(10-year)
	2033
	Percentage of the floodplain quilt, by studied stream length, that is based on NOAA Atlas 14 rainfall data

	06000011
	Reduce the number of critical facilities subject to inundation during the 100-year event by 5% by 2033.
	Short Term
(10-year)
	2033
	Number of critical facilities subject to 100-year flood risk

	06000012
	Reduce the number of critical facilities subject to inundation during the 100-year event by 20% by 2053.
	Long Term
(30-year)
	2053
	Number of critical facilities subject to 100-year flood risk

	06000013
	At least 35% of all flood mitigation strategies (FMSs) and flood mitigation projects (FMPs) identified within the regional flood plan will incorporate nature-based practices by 2033.
	Short Term
(10-year)
	2033
	Number of FMSs and FMPs that incorporate nature-based practices as defined within the San Jacinto Regional Flood Plan

	06000014
	At least 90% of flood mitigation strategies (FMSs) and flood mitigation projects (FMPs) identified within the regional flood plain will incorporate nature-based practices by 2053.
	Long Term
(30-year)
	2053
	Number of FMSs and FMPs that incorporate nature-based practices as defined within the San Jacinto Regional Flood Plan

	06000015
	Reduce the number of structures subject to inundation during the 100-year event by 25% by 2053.
	Long Term
(30-year)
	2053
	Number of structures subject to 100-year flood risk


Task 4. [bookmark: _Toc109226713][bookmark: _Toc109237120][bookmark: _Toc109240020]Assessment and Identification of Flood Mitigation Needs
The RFPG conducted a flood mitigation needs analysis which considered a variety of criteria including flood risk exposure to buildings, low water crossings, critical infrastructure, agricultural areas, and other resources; NFIP participation; gaps in flood mapping information; lack of hydrologic and hydraulic models; emergency need; existing flood risk mitigation plans; flood mitigation projects previously identified; historic flooding reports; and social vulnerability of communities. 
A Hydrologic Unit Code (HUC) scoring methodology was implemented across the entire San Jacinto region. Based on guidance from the San Jacinto RFPG, a total of nine data categories with 26 sub-categories were used in the geospatial assessment. A scoring system was determined for each data category based on the statistical distribution of the data, with an effort made to evenly distribute the number of HUCs with each score within a certain category to differentiate HUCs in the identification of higher need areas. A score ranging from one to five points was assigned to each HUC for each subcategory based on the type and distribution of data across all the HUC-12s. Subcategory scores were averaged to get a composite category score for each HUC. The scores for each HUC-12 under each category were then summed to obtain a total score that was used to determine where the greatest flood risk knowledge gaps and areas of greatest known flood risk exist.
The results of this preliminary assessment show that large portions of the San Jacinto region have both inadequate mapping/hydrologic and hydraulic models and few detailed studies. A large portion of the high knowledge gap area is in Harris County, which reflects older mapping. HCFCD is currently in the process of updating all the floodplain maps within Harris County through the Modeling, Assessment, and Awareness (MAAPnext) project. Adoption of these maps is anticipated to occur prior to the next cycle of regional flood planning. There are also large high knowledge gap areas in the northern portion of the region. This is primarily driven by outdated models and few (if any) master drainage plans (MDPs).
Next, the areas of greatest known flood risk and flood mitigation needs were determined. For each HUC-12 in the San Jacinto region, the scores across the remaining categories were added to obtain a total score. All categories have equal representation in the total score; however, the composite score for Category 1 was weighted 70% for existing conditions and 30% for future conditions. 	Comment by Hayes McKibben: Unsure how to address the SJRA comment about this being concept being unclear
Finally, potential flood mitigation actions were identified starting with conducting research on stakeholder input and publicly available data. The list of potential FMEs, FMSs, and FMPs  potentially feasible FMSs and FMPs is based on contributions from the RFPG and stakeholder outreach. Based on the results of the flood mitigation needs analysis, several sources of data were used to develop a list of 650 potential flood risk reduction actions that may address the basin’s needs. These actions were then analyzed for feasibility on a variety of factors to determine if they should be included in the final Plan. Once potential flood risk reduction actions were identified, initial classification was completed to sort actions into an appropriate type, broadly categorized into three distinct types, as defined below and outlined in Figure 0‑3:
· Flood Management Evaluation (FME): a proposed flood study of a specific, flood prone area that is needed in order to assess flood risk and/or determine whether there are potentially feasible FMSs or FMPs.
· Flood Mitigation Project (FMP): a proposed project, either structural or non-structural, that has non-zero capital costs or other non-recurring cost and, when implemented, will reduce flood risk or mitigate flood hazards to life or property.
· Flood Management Strategy (FMS): a proposed plan to reduce flood risk or mitigate flood hazards to life or property. 
[image: Diagram

Description automatically generated]
[bookmark: _Ref108021202][bookmark: _Toc108074593][bookmark: _Toc108119171][bookmark: _Toc109235003][bookmark: _Toc109280604]Figure 0‑3: Flood Risk Reduction Action Classification Process
All FMSs and FMPs must demonstrate that implementation will not negatively affect a neighboring area, based on best available data. Demonstrations of no negative impact must reference 1.0% ACE water surface elevations (WSEs) and peak discharges in pre-project and post-project conditions. Additionally, all FMPs are required to provide a benefit cost ratio (BCR) which is calculated by dividing the project’s total benefits, quantified as a dollar amount, by its total costs. The BCR is a numerical expression of the relative "cost-effectiveness" of a project. A project is generally considered to be cost effective when the BCR is 1.0 or greater, indicating the benefits of a prospective hazard mitigation project are sufficient to justify the costs (Federal Emergency Management Agency, 2009). However, a BCR greater than 1.0 is not a requirement for inclusion in the Regional Flood Plan. The lack of a BCR was the only missing requirement of a large group of mitigation actions, which required their classification as an FME.
Task 5. [bookmark: _Toc109226714][bookmark: _Toc109237121][bookmark: _Toc109240021]Evaluation and Recommendation of Flood Management Evaluations, Flood Management Strategies, and Associated Flood Mitigation Projects
As part of Task 5, FMEs, FMSs, and FMPs were further evaluated in order to compile the necessary technical data for the RFPG to decide whether or not to recommend these actions or a subset of these actions. The RFPG considered recommendations on flood mitigation actions through a multi-step process. The general methodology included a screening of all potential flood mitigation actions considering TWDB requirements for inclusion in the Regional Flood Plan. The reasons for not recommending a particular flood mitigation action were clearly documented as part of the evaluation and recommendation process.
FMEs were recommended to make clear what additional studies, and funds to support them, are needed to adequately evaluate flood prone areas within a region. FMEs are studies that are required to identify and determine what FMPs can be recommended. Some areas of the region began the regional flood planning process with more flood risk, flood planning, and flood project information than others. The recommended FMEs of areas with less prior information will serve to inform the next planning cycle.
[bookmark: _Hlk107919871][bookmark: _Hlk106024650]FMSs and FMPs were recommended based upon the identification, analysis, and comparison of alternatives that the RFPG determined to provide measurable reductions in flood impacts in support of the RFPG's specific flood mitigation and floodplain management goals. The RFPG set criteria to determine which identified potential FMSs and FMPs would be recommended in the Rregional Flood Pplan in order to ensure that the recommended FMSs and FMPs are sensible so that resources can be directed efficiently and accordingly to implement those flood studies and associated technical evaluations. The San Jacinto RFPG considered the following criteria when recommending FMSs and FMPs:
	· No Adverse Impact
· High Existing Flood Need
· Quantifiable Flood Risk Reduction Benefits
	· Regional Benefit (1.0 square mile)
· Existing Flood Risk to Critical Facilities
· Align with RFPG Goals


[bookmark: _Ref107233445][bookmark: _Toc107241851]The tables below show athe summary of recommended FMPs (Table 0‑5), and the distribution by type of recommended FMSs (Table 0‑6), and FMEs (Table 0‑7). 


[bookmark: _Ref108088393][bookmark: _Toc108119110][bookmark: _Toc109234996][bookmark: _Toc109280660]Table 0‑5: Summary of Recommended FMPs
	Structural
	FMP Type
	Number of Recommended FMPs
	Total Cost of Recommended FMPs

	Yes
	Comprehensive; Master Drainage Plan projects
	153
	$29,049,340,000$28,894,730,000

	No
	Preparedness; Improve regulations and permit requirements
	201
	$1,880,000$2,985,000

	Total
	354
	$29,051,220,000$28,897,715,000


Non-structural FMPs include property or easement acquisition, elevation of individual structures, Flood Early Warning Systems, permit requirements, and other similar projects. When identifying and recommending FMPs, emphasis was placed on mitigation and preparedness. Structural FMPs have the most immediate impact to the region and include actions that mitigate flood risk by constructing projects that reduce the frequency, intensity, and/or height of flood damage. These types of FMPs most frequently involve in upland portions of the region, channelization combined with regional detention to mitigate any potential impacts and in the coastal regions, a complex barrier system. The structural FMPs in this plan include:	Comment by Hayes McKibben: Reword, see SJRA comment
· Lower Clear Creek and Dickinson Bayou Flood Mitigation Plan (063000026)
· Brays Bayou CDBG-MIT Application Projects (063000027)
· Sims Bayou CDBG-MIT Application Projects (063000037)
· Halls Bayou CDGB MIT Application 1 Projects (063000040)
· White Oak Bayou CDBG MIT Application Projects (063000046)
· Greens CDBG-MIT Application Projects (063000167)
· SJMDP Caney Creek - Channelization with Detention (063000058)
· SJMDP East Fork San Jacinto River – Detention (063000059)
· SJMDP Lake Creek – Detention (063000060)
· SJMDP Peach Creek - Channelization with Detention (063000061)
· SJMDP Spring Creek - Channelization with detention (063000062)
· SJMDP West Fork San Jacinto River - Benching and Channelization (063000064)
· Galveston Bay Surge Protection Coastal Storm Risk Management (063000127)
· Houston Fifth Area Flood Mitigation (0630000417)
· Houston Sunnyside Area Flood Mitigation (0630000468)
· Houston Kashmere Gardens Area Flood Mitigation (0630000434)
· Houston Port Area Flood Mitigation (0630000418)




[bookmark: _Ref108088481][bookmark: _Toc108119111][bookmark: _Toc109234997][bookmark: _Toc109280661][bookmark: _Ref107587766][bookmark: _Toc107589489]Table 0‑6: Summary of Recommended FMSs
	FMS Type
	FMS Description
	# of FMSs Recommended
	Total Cost of Recommended FMSs

	Education and Outreach
	Programs or initiatives that aim to educate the public on the hazards and risks of flooding.
	15
	$5,370,000

	Flood Measurement and Warning
	Installation of or improvements to rain or stream gauges to monitor water levels and have real-time feedback during flood events.
	6
	$1,585,000

	Infrastructure Projects
	Critical maintenance and improvements to existing drainage systems throughout a community.
	8
	$16,030,000

	Property Acquisition and Structural Elevation
	Buyouts or elevation of structures with high flood risk or historical flooding impact as well as land preservation and restoration programs.
	16
	$1,103,975,000

	Regulatory and Guidance
	Updates or creation of new ordinances, development codes, design standards, or other floodplain management regulations to minimize future flood risk or reduce current flood risk.
	10
	$5,705,000

	Other
	Other flood management strategies that do not fit into the one of the above categories
	9
	$4,335,000

	Total
	64
	$1,137,000,000


[bookmark: _Ref108088493][bookmark: _Toc108119112][bookmark: _Toc109234998][bookmark: _Toc109280662]Table 0‑7: Summary of Recommended FMEs
	[bookmark: _Hlk106874489]FME Type
	FME Description
	Number of Recommended FMEs
	Total Cost of Recommended FMEs

	Watershed Planning
	Flood mapping updates; Master Drainage Plans
	1113
	$76,22530,000

	Project Planning
	Updated H&H modeling; Additional engineering analysis
	24058
	$123,760,000131,080,000

	Preparedness
	Studies on flood preparedness
	1
	$250,000

	Other
	Bayou protection or flood risk management studies 
	12
	$360,000

	Total
	374353
	$207,350,000$200,600,000


Task 6. [bookmark: _Toc109226715][bookmark: _Toc109237122][bookmark: _Toc109240022]Impacts of the Regional Flood Plan
The goal of Task 6A is to summarize the overall impacts of the Regional Flood Plan. This includes potential impacts to areas at risk of flooding, structures and populations in the floodplain, number of low water crossings impacted, impacts to future flood risk, impact to water supply and overall impact on the environment, agriculture, recreational resources, water quality, erosion, sedimentation, and navigation. Table 0‑8 and Table 0‑9 summarize the benefit to people and property expected if the recommended FMPs are implemented.
[bookmark: _Ref108088563][bookmark: _Toc108119113][bookmark: _Toc109234999][bookmark: _Toc109280663]Table 0‑8: Summary of Impact on People and Property After Implementation of Regional Flood Plan FMPs
	Flood Exposure Region-wide
	Existing Conditions
	After Implementation
	Reduction in Exposure

	
	1.0% ACE
	1.0% ACE
	1.0% ACE

	Total Structures
	384,884396,908
	273,183296,899
	111,701100,009

	Residential Structures
	319,489330,596
	240,261248,009
	79,22882,587

	Critical Facilities
	7,291432
	5,15110
	2,2181

	Population
	1,781,87336,303
	1,305,267
	431,036443,327

	Low Water Crossings (LWCs)
	195
	1752
	20


[bookmark: _Ref108088574][bookmark: _Toc108119114][bookmark: _Toc109235000][bookmark: _Toc109280664]Table 0‑9: Summary of Impact on People and Property After Implementation of Regional Flood Plan FMPs
	Flood Exposure Region-wide
	Existing Conditions
	After Implementation
	Reduction in Exposure

	
	0.2% ACE
	0.2% ACE
	0.2% ACE

	Total Structures
	654,449731,868
	224,398603,306
	206,860110,562


FMPs would reduce the number of structures in the 1.0% ACE floodplain by over 10011,000, including 8379,000 residential structures. This would reduce flood risk for approximately 44331,000 people from living within the 1.0% ACE floodplain. An estimated 20 low water crossings would be removed from the 1.0% ACE floodplain, reducing the possibility of road closure occurrences, as well as injuries and fatalities associated with use of the crossings during flood events. It is important to note that specific project modeling used to determine flood risk reduction metrics and the final calculated impacts is different than the existing and future flood risk analyses presented in Task 2.
Impacts to water supply were also evaluated as part of this task. The TWDB established 16 regional water planning areas (RWPA) and appointed members who represent key public interests to the regional water planning groups (RWPG). This grassroots approach allows planning groups to evaluate region-specific risks, uncertainties, and potential water management strategies. Region 6 primarily covers Region H and minimally covers some of Region G (Brazos). None of the recommended flood management actions have an impact on or contribution to water supply.


Task 7. [bookmark: _Toc109226716][bookmark: _Toc109237123][bookmark: _Toc109240023]Flood Response Information and Activities
This chapter provides an overview of flood emergency management and focuses on the preparedness, response, and recovery phases of flood emergencies specific to the San Jacinto Region. The summarized information in this chapter relies upon survey responses, oral testimony of entities and citizens from the region, and local knowledge of the technical consultants with the ideal that the presented flood response information and activities are specific to this region. 
The region has robust emergency management protocols in place with well-established regional interagency coordination. Emergency Operating Centers such as that in Harris County have been established to facilitate emergency coordination and better prepare and respond to emergency events, most often activating for predicted or actual regional flooding. Various local, state, and federal entities have also established numerous public alert and response systems that predict and monitor flooding across the region. Public alert systems in the region work to communicate road and channel flooding to broad audiences including key emergency response personnel. In response and recovery operations, local entities in the region provide a wide range of services from high water rescue and traffic control during the event, toand high-water mark collection and debris removal after the flood event. Local entities also provide direct assistance to flood victims with actions in the short term such as coordination of temporary housing and then in the long term with repair to flood conveyance infrastructure or even facilitating programs for home buyouts.
Task 8. [bookmark: _Toc109226717][bookmark: _Toc109237124][bookmark: _Toc109240024]Administrative, Regulatory, and Legislative Recommendations
This task provides an opportunity for the San Jacinto RFPG to make recommendations to the State of Texas to improve floodplain management and mitigation within the region. A total of 24 recommendations were developed and are summarized below. 
Legislative Recommendations
1. Provide recurring biennial appropriations to the Flood Infrastructure Fund (FIF) for study, strategy, and project implementation.
2. Provide state incentives for establishment of dedicated drainage funding.
3. Provide counties with legislative authority to establish drainage utilities and assess drainage fees.
4. Enact legislation updating the state building code to, at minimum, the 2015 or 2018 versions of International Building Code (IBC) and International Residential Code as state building standards. 
Regulatory and Administrative Recommendations
5. The Texas Department of Transportation (TxDOT) should employ roadway design criteria to require all new and reconstructed state roadways to be designed and constructed, to the extent practicable, at elevations at or above the 1.0% ACE water surface elevation if determined with Atlas-14 rainfall. The 0.2% ACE water surface elevation should be used if other rainfall source used to determine elevations.
6. Recommend a statewide building standard of a minimum floor elevation shall have a finished floor elevation established at or waterproofed to the FEMA effective 0.2% annual chance flood elevation as shown on effective Flood Insurance Studies except in areas designated as coastal flood zones or at the 1.0% annual chance flood elevation where Atlas 14 has been used.
7. Clarify the process and investment required to take Base Level Engineering (BLE) data to regulatory BLE information on a Flood Insurance Rate Map (FIRM) panel and alternatively, detailed study on a FIRM panel.
8. Establish and fund a levee safety program like the TCEQ dam safety program.
9. Develop model floodplain ordinances for General Law Cities (e.g., building codes, subdivision regulations).
10. Partner with Texas Floodplain Managers Association (TFMA) to promote public education and outreach about flood awareness and flood safety and provide outreach materials to communities. Partnership with Texas Association of Counties to include dedicated outreach to Floodplain Administrators without a technical flooding background (e.g., County Judges).
11. Provide support for ongoing education/training regarding floodplain management in the form of no or low-cost online resources including training modules, webinars, and print resources. Target training for non-technical Floodplain Administrators (e.g., County Judges as FPA).
12. Develop state incentives for local governments to participate in the FEMA National Flood Insurance Program (NFIP) and Community Rating System (CRS) program.
13. Develop a statewide database and tracking system to document flood-related fatalities that is publicly available. This could be an addition to the Flood Plan Data Hub to capture existing data from TxDOT, NOAA, or others.
14. Assist via funding smaller jurisdictions in preparing grant applications or make the application process easier. Provide training for Councils of Governments (COGs) to assist with funding process.
15. Develop a model-based future conditions flood hazard data layer using BLE data and provide it for use by RFPGs and the technical consulting teams during the next flood planning cycle.
16. Reduce or eliminate barriers that prevent jurisdictions from forming effective partnerships to provide regional flood mitigation solutions.
17. Incentivize voluntary buyout programs, turning repetitively flooded properties/neighborhoods into green space, parkland, or any other flood risk mitigation measure as an alternative to large-scale construction projects.
18. Provide training to state agencies, local governments, engineers, planners, and members of RFPGs in the use of natural floodplain preservation/conservation.
Flood Planning Recommendations 
19. Regional flood plans are required to provide an indication of whether a flood control solution meets an emergency need. Guidance should be provided on what constitutes an emergency need.
20. Scoring criteria and methodology for projects that benefit agricultural activities should be updated to allow for these types of projects to compete with urban focused projects.
21. Utilize project scoring that is equitable to project sponsors regardless of their size or population.
22. Utilize project scoring for nature-based solutions that give them a competitive chance compared to non-nature-based projects.
23. Expand consideration and priority for FMEs that establish initial FEMA effective floodplains.
24. Lessen requirements for a project to be considered an FMP.
Task 9. [bookmark: _Toc109226718][bookmark: _Toc109237125][bookmark: _Toc109240025]Flood Infrastructure Financing Analysis
A Flood Infrastructure Funding survey was sent to 93 Sponsors with FMEs, FMSs, and FMPs identified in the San Jacinto Regional Flood Plan. Each sponsor was provided the list of mitigation solutions identified under their authority, including project costs, and was asked to provide the level and type of local funding available for the proposed mitigation solutions and the amount of federal and state assistance needed to complete the project. The goal of the survey was to gauge the level and type of local funding region-wide and to then propose the role the state should have in future funding of these solutions. Of the 93 surveys distributed, eight sponsors responded (8.6%). Although this is only a fraction of the total list of respondents, it does provide the RFPG with useful data in estimating the local funding landscape in the San Jacinto region. For FMEs, FMSs, and FMPs where survey responses were not received, the RFPG estimated 100% of the total project costs are required from state and federal sources.
Based upon the survey results received to date, there is an estimated $21.822.0 billion in state and/or federal funding needed to implement the FMEs, FMSs, and FMPs identified in this Regional Flood Plan. This figure is only based upon the mitigation solutions identified and is not sufficient to complete all of the mitigation measures needed to solve all of the region’s flooding concerns. Even so, it does provide a valuable tool to evaluate the tremendous funding gap that must be filled to protect the citizens of the San Jacinto region. 
Task 10. [bookmark: _Toc109226719][bookmark: _Toc109237126][bookmark: _Toc109240026]Public Participation and Plan Adoption
The San Jacinto RFPG has employed multiple methods to engage the public and stakeholders in this initial plan development. The San Jacinto RFPG has given the public access to a survey through their project webpage. (www.sanjacintofloodplanning.org) The public also has access to an interactive map hosted on the website where they may identify areas of flood risk in their region and a portal to upload their own data to contribute to the planning process. An interactive data dashboard was also hosted on the website that displayed the GIS data developed during the planning process.
Throughout the planning process, the San Jacinto RFPG held regular Planning Group meetings. Quorum was met at each of these meetings by the voting members with sufficient attendance from the non-voting members and other attendees as well. The San Jacinto RFPG meetings were conducted both online via Zoom and in-person.  Frequency of the formal Planning Group meetings averaged almost one per month. All meetings were conducted in accordance with the Texas Open Meetings Act. Public attendance and comments were encouraged at each meeting.
In addition to RFPG meetings, the RFPG met by subcommittee which included the Executive Committee, Technical Committee, and the Public Engagement Committee. The Executive Committee met to take action on items pertaining to the general management of the SJRFPG while the purpose of the Technical Committee is to take action on items pertaining to the technical consultant team's progress on the development of the RFP. The purpose of the Public Engagement Committee is to take action on items pertaining to best practices for public involvement, engagement, collaboration, and coordination for the SJRFPG.
On May 18, 2021, the San Jacinto RFPG group held a virtual public meeting to gather community concerns to aid with the development of the regional flood plan.  This meeting served as the pre-planning meeting and was intended to provide background on formation of RFPGs and the Regional Flood Planning process and gather suggestions and recommendations as to issues, provisions, projects, and strategies that should be considered in development of the Rregional Fflood Pplan.
On Aug. 31, 2021, the San Jacinto RFPG held a virtual public meeting to provide an overview and update on the San Jacinto RFPG’s efforts and identify existing flood risk in the region. This meeting was intended to satisfy the TWDB requirement for a public meeting to identify flood risk in the region.
In May 2022, the San Jacinto RFPG held three open houses on May 24, 26 and 31. To provide equal opportunity for public input, the meetings were hosted in-person and virtually. The meetings were held in different locations within the regions so that there was diverse geographic spread.  The May 2022 open houses were held to solicit public input and collect further information to be used to develop the draft regional flood plan for the San Jacinto region.
Following submittal of the draft regional flood plan to the TWDB on August 1, 2022, a public comment and review period was initiated. Section 10.F. within Chapter 10 discusses the outreach efforts and public open house meetings held on September 27 and 29 of 2022 to solicit public input on the draft regional flood plan.
Various other public outreach efforts were made including public surveys, website development, professional conference participation, and presentations. The plan was prepared in accordance with the guidance principles provided by the TWDB. A table is included in Chapter 10 that indicates which portion of the plan addresses each guidance principle.
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