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Task 3: Floodplain Management Practices and
Flood Protection Goals

The Lower Brazos Regional Flood Planning Group (RFPG) solicitedtlycahd public input in the
development of floodplain management practices and flood protection goals for the Lower Brazos
region. The data collection effort provided feedback from 73 entities on specific topics, repregknt
percent of the region. Bblic comment was taken at the planning group meetingduily, August, and
September 202,1and hput and constructive feedback was received by the RFPG during meetings.

Task 3A: Evaluation and Recommendations on
Floodplain Management Practices

The purpose of Task 3A is to evaluate existing floodplain management practices within the Lower Brazos
RiverFlood Planning Regi@nd recommend floodplain management standards ttménimizeboth
increasingexistingflood riskandcreating new flood riskKt is important to note the RFPG themselves do

not have the authority to enact or enforce floodplain management, land use, or other infrastructure
design standards. Any standards considered, recommended, and accepted by the Lower Brazos RFPG
would be aimedat encouraging implementation by local entities in the region with floeldted

authority.

Floodplain management standards fall into two main categogdsption,andrecommendation
Goordination with the RFP€&sulted in a group consensus treiandads produced as part of the flood
planning effort should be classified @commendatios for generalconsideration by entitieand
communitieswithin the region. Focontext, adoptedstandards arenore specific minimum standards
that must be implemented bgntities prior to the RFPG including any flood management evaluations
(FMEs)flood management strategi€&MSs)or flood mitigation project§FMPs)nto the regionalflood
planon behalf of that entityAlthough standards fomdoptionare not proposeddr this initial flood plan,
it is conceivable thatuture updates to theregionalflood plans may incorporate standards option

The recommended standards for consideratare divided into tvo distinct categories,i.e., standards

for (1) regionwide recommendationRigureld I YR O6H O &Gl YRI NRa NBO2YYSYRSHF
within the region delineated alonigydrologic Unit Cod8 (HWC 8) boundaried~gure?). These

categoriesallowfor abroad application of standards as well as a tailored formulatiocémturing flood

risk variability, naturahydrography, topography, climatological effects, and demographics throughout

the river basin. The different categories of standards are described further in subsequent sections along

with the definitions of each standard@ablel provides a summary of the recommended standards for

each category.

LOWER BRAZOS RINEASINREGIONAL FLOOD PLAN
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Definitions

0.2% Annual Chance Floodplaifihe0.2% annual chance floodplain is defined as the area that will be
inundated by a flood event having a §2rcent chance of being equaled or exceeded in any given year.
The 0.2% annual chance floodplain is also referred to as thg&a0flood.

1% Annual Chance Floodplaifihe 1% annual chance floodplain is definednasarea that will be
inundated by a flood event having gpgrcent chance of being equaled or exceeded in any given year.
The 1% annual chance floodplain is also referred to as the base flood-ge&fflood.

Critical FacilitiesCritical facilities areefined by TWDB as hospitals, schools (K throug, B2hools for
children with special needs, fire stations, police stations, emergency shelters, water and wastewater
treatment plants, power generating facilities, power transmitting facilities, asslstgd) facilities, and
nursing homes.

Low Water Crossind.ow water crossings are roadway creek crossings that are subject to frequent
inundation during storm events or subject to inundation during a 50% annual chance storm event.

LOWER BRAZOS RINEASINREGIONAL FLOOD PLAN
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Tablel. Summary of Lower Brazos River Basin Recommended Standards

Recommended Standard Region Wide Zone 1 %2yS H %2YyS o

a/2F-ada [/ 2Faadalk +Ff€S

National Flood Insurance Program Participation

Compensatory Storage Requirement in 1% Floodplain

No Adverse Impacts for the 1% Storm Event

Improved Flood Response

X X X| X| X

Improved Flood Risk Awareness/Education

Use of Best Available Rainfall Data

No Adverse Impacts for the 1% and 10% Storm Event

Formation of a Voluntary Buyout Program

X X X! X
>
X

Longterm Operation and Maintenance Planning of Drainage
Infrastructure

Drainage Corridor Preservation X

Compensatory Storage Requirement in 0.2% Floodplain

Requirements for Culvert and Bridge Crossings

Roadway Requirements within thdoodplain

x| X X| X| X
x| X X| X

Culvert and Bridge Hydrologic and Hydraulic Analysis Requiren
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Section 1.(Recommended Standards

1.1Recommended StandardseBionWide
Regionwide standards fothe full 23,500 square mile coverage of thewer Brazo§lood Planning
Region Figurel) are assumed tbe applied regiorwide and are described below
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National Flood Insurance Program (NFIP) Participati@xil entities should enact ordinances that meet
minimum requirements for NFIP Participation and be active NFIP participants in gadihgtarhis

standard would only apply to communities that are not already NFIP participants in good standing (
Hamilton County, Falls County, and a handful of municipalities). NFIP participation is voluntary, however
it allows for discounted insuranggemiums, eligibility for federal grants and loans, and federal disaster
assistance. For communities to participate in the NFIP program, they must do the following.

1 Adopt and enforce a flood damage prevention ordinance.
Require permits for all types of delopment in the floodplain.
Ensure that building sites are reasonably safe from flooding.
Estimate flood elevations that were not determined by FEMA.
Require new or substantially improved homes and manufactured homes to be elevated above the
Base Flood Evation (BFE).
Require other buildings to be elevated or floodproofed.
Conduct field inspections and cite violations.
Require Elevation Certificates to document compliance.
Carefully consider requests for variances.
Resolve nortompliance and violations.

1 Advise FEMA when updates to flood maps are needed.
Compensatory Storage Requirementifbo Floodplain.Any reduction in floodplain storage or
conveyance capacity within the 1% annual chance regulatory floodplain must be offset with a
hydraulically equivalanone-to-one) volume of mitigation sufficient to offset the reduction. Floodplains
provide critical and beneficial functions for flood storage, natural habitat, and water quality. Fill placed
within the floodplain impairs the benefits provided by the fitptain and should be avoided. This
standard may be exercised for planned development or fill placement located within the 1% regulatory
floodplain. Such mitigation shall be within the same watershed or at an alternative site that is approved
by thatcommuA 4 @ Q4 Cf 22 RLI FAY ! RYAYAAUNI G2N» | FdZf £ KeéRI
submitted to support a request for mitigation outside the boundaries of the property being developed.
This requiremenmmay notapply to FEMA classified flood zones with velocity hazard (FEMA Flood Zone V
and VE).

= =4 =4 =4

=A =4 =4 4 =4

No Adverse Impacts for the 1% Storm Evéltie 1% annual chance storm event is considered the

primary storm for basing no adverse impacts. This applies to private geweltt and city work.

Incorporating no adverse impacts can help minimize flood damages caused by activities that could
FROSNASE & AYLIOG Ft22R RFEYIF3IS G2 Fy20KSNI LINRLISNID &
Higher Standards (TFMA 2018). This stashell require a full hydrologic and hydraulic analysis be

submitted to support the no adverse impact requirement. Considerations should be made by each entity

on the best practice for determining no adverse impacts including the extent of impact catgder

no rise in water surface elevation versus no increase in peak flow, and regional mitigation versus local
development mitigation. Example no adverse impact determinations are provided for reference.

LOWER BRAZ®&EGIONAL FLOOD PLAN
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1 Arrise of 0.01 feet on another property is npamissible and is considered an adverse impact. In
addition, any loss in floodplain volume on the property is also an adverse impact.
1 An increase in peak flow in the receiving waterway downstream of development is non
permissible and is considered an adveirapact.
Improved Flood Responsg&his measure includes appropriate efforts for enhancing flood notification
and communication, both with emergency response personnel and the public. Efforts to improve flood
response can include development of an Emergency Action Plan for significantestents,
communication plans to contact residents of emergency situations during storm events, implementation
of an emergency response system, and execution of emergency response tabletop exercises. This can
improve flood risk communication and mobilityoth response and evacuation) at large geographic
scales.

Improved Flood Risk Awareness/Educatidrhis standard recommends implementation of flood risk
awareness and education within the zone. Flood risk awareness and education can include a website or
webinars to increase the public flood risk awareness.

11 LOWER BRAZ®&EGIONAL FLOOD PLAN
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1.2 RecommendedStandardsby Zone

Zone level standard$-igure2) better tailor recommendations witkaryingflood risk, natural
hydrographytopography, climatological effects, and demographics throughout the river bagirch of
this variation can be attributed to variations in inherent flood risk by rainfall and population growth

(urban versus rural communitiesT.ablel lists how standards vary by zone. Zone level standards are
described as follows.
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Use ofBest Available Rainfall DateUtilize the latest rainfall data as the more conservative rainfall
estimates (for regions where applicable) as part of new analysis and design standards and flood
prevention regulations. As of 2021, Atlas 14 (Volume 11) rdvis@fall is the current best available
data for rainfall estimates.

No Adverse Impacts for the 1% and 10% Storm Evdriie.1% and 10% annual chance storm events are
considered the primary storm for basing no adverse impacts. This applies to privategiaeat and

city work. Incorporating no adverse impacts can help minimize flood damages caused by activities that

O2dzf R FROSNER St @ AYLIOG Ft22R RFEYF3AS (G2 Fy20KSNI LN
Higher Standards (TFMA 2018). This dsad will require a full hydrologic and hydraulic analysis be

submitted to support the no adverse impact requirement. Considerations should be made by each entity

on the best practice for determining no adverse impacts including the extent of impact ecatsich,

no rise in water surface elevation versus no increase in peak flow, and regional mitigation versus local
development mitigation. Example no adverse impact determinations are provided for reference.

1 Arise of 0.01 feet on another property is rparmissible and is considered an adverse impact. In
addition, any loss in floodplain volume on the property is also an adverse impact.
1 An increase in peak flow in the receiving waterway downstream of development is non
permissible and is considered an adsermpact.
Formation of a Voluntary Buyout ProgranThispracticerecommends the formation of a voluntary
buyout program by local entities to assist in the reduction of flood damage within certain areas of the
floodplain. Implementation of the program wéilihelp improve coastal resiliency and reduce repetitive
flood damage.

LongTerm Operation and Maintenance Planning of Drainage Infrastructudevelopment of a plan

for longterm operation and maintenance of critical drainage infrastructure within eanttyeis

recommended to improve coastal resiliency and reduce flood risk in the zone. This plan should include a
defined sustainable funding mechanism to support lb@gn operation and maintenance. Critical

drainage infrastructure can include dams, lesgitoodwalls, and any other infrastructure identified as
critical by the entity.

Drainage Corridor PreservationConstruction of infrastructure should avoid high risk and sensitive
areas such as floodways, floodplains, coastal dunes, and areas downstfrdams, levees, and
floodwalls.New buildings should be prohibited within the regulatory floodplain.

Compensatory Storage requirement in 0.2% Floodpl&iny reduction in floodplain storage or

conveyance capacity within the 0.2% annual chance floodpiast be offset with a hydraulically

equivalent (oneto-one) volume of mitigation sufficient to offset the reduction. This standard may be

exercised for planned development or fill placement located within the 0.2% annual chance regulatory
floodplain. Sucmitigation shall be within the same watershed or at an alternative site that is approved

08 GKIFG O2YYdzyAieQa Ct22RLIXFAY ! RYAYAAUGNI G2N®» ! 7F
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submitted to support a request for mitigation outside the boundariéthe property being developed.
This requirement does not apply to flood zones with velocity hazard (Zone V and VE).

Requirements for Culvert and Bridge Crossin@alverts and bridges at arterial roadways, access roads
to critical facilitiesemergency routes, and evacuation routes should pass the 1% annual chance storm
event with a minimum of 1 feet of freeboard. This standard assists in reducing the number of new low
water crossings within the zone.

Roadway requirements within the FloodplaitNew arterial roadways, access roads to critical facilities,
emergency routes, and evacuation routes within the regulatory floodplain should be at or above the
base flood elevation to provide access for emergency vehicles during a flood.

Culvert and Bride Hydrologic and Hydraulic Analysis requiremeNew culverts or bridges
constructed in the floodway should require a full hydrologic and hydraulic analysis.

14 LOWER BRAZ®&EGIONAL FLOOD PLAN
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Section 2.Mata Collection andVatershed Characteristics

2.1 Data Collection

Several data sources were utilized to inform the determination of floodplain management standards.
These sources include survey feedback, existing criteria, standards, programs, regulations, reports, and
available Texas Water Development Board (TWDB)stateces. Survey feedback was gathered to

better understand the existing floodplain management practices throughout the region and identify
standards that entities within the Lower Brazos region would like to see included in the regional flood
plan. Existig criteria and standards were looked at to provide information on existing floodplain
management practices for entities that did not provide survey feedback. This information supplemented
the data gathered from the survey and provided a better understapdiithe entire region in regard to
floodplain management practices. Reports like the Lower Brazos Flood Protection Planning Study (Halff
2019) provided information on existing flood hazards in the region. Spatial data provided by TWDB
helped determine chiacteristics for areas within the river basin that assisted in refining recommended
standards to be tailored to each area.

Entities within the Lower Brazos River Basin provided feedback through a basin wide survey initiated in
July 2021. The survey inckalquestions regarding existing floodplain management practices and
considerations for minimum standards across the river basin. The responses provided insight into the
existing standards being practiced by entities in the basin and suggested minimurarstsititat the
communities would prefer to see implementdeigure3 provides the survey responses regarding

minimum standards that entities within the Lower Brazos RBesin want to see recommended.

What are the minimum standards that the RFPG should recommend for
all jurisdictions within the region?
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Figure3. Responses to Question 12 from Lower Brazos Data Collection Survey
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Existing criteria and standards were analyzed for many of the entities within the region. The existing
criteria inclded drainage criteria manuals, engineering standards, master plans, stormwater
management programs, subdivision regulations, and ordinances. Cities had a greater variation in
existing criteria with many having drainage criteria manuals, master plansi@mivgater management
programs. Counties primarily had subdivision regulations and stormwater management programs. The
criteriavaryover the river basin however many of the entities have more stringent floodplain
management standards than the minimum standards set by the National Flood Insurance Program
(NFIP). Even though there are many entities that have higher standards, onltitiEs grarticipate in

the Community Rating System (CRS). The CRS is a program within the NFIP that recognizes communities
that implement standards higher than minimum floodplain management standards. NFIP participating
communities and CRS communities anewsn inFigure4.

TWDB technical guidance provided an outline for developing regpenific floodplain management
standards. This included example standards, resodmdsigher standards including reports by Texas
Floodplain Managers Association (TFMA) and FEMA CRS standards, and considerations to make when
developing the standards. TWDB provided a rich assortment of spatial data that included FEMA flood
claims, low vater crossings, critical infrastructure, flood control infrastructure, and floodplain quilt. The
data was analyzed through GIS to highlight specific watershed characteristics for each HUC 8 within the
region. The metrics calculated were used to help tatandards to each HUC 8 and regional zone.

16 LOWER BRAZ®&EGIONAL FLOOD PLAN
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2.2Watershed Characteristics
Each zone has defining characteristics that were used to tailor recommended standards to help local

entities establish preventative measures for reducing flood dam#gble2 summarizes the
characteristics for each zone.

Table2d [ 26 SNJ . N} T 2a a%2ySé / KIFNIOGSNXAI

Flood Claims NFIP Critical Low Water Area of
Participation  Infrastructure in Crossings Floodplain
(% of Entities) Floodplain (sq mi)
Zone 1 12,321 100% 307 7 735
al/ 2k ai
Zone 24 | LJLJ 63 93% 21 21 258
I 2Fadl
%2yS o 1,884 87% 152 533 1893
+FffSe
Zonen Mildle 1,705 86% 271 594 1466
NI T 23

Zone lis defined as the coastal region nearest the Gulf of Mexico. The zone is comprised of Brazoria
County and Fort Bend County. The defining characteristics of this zone are a high number of FEMA flood
claims, high NFIP participation, high number of crititighstructure within the floodplain, and only a

few low water crossings. Over half of the zone is within the- ¥4 floodplain. Precipitation estimates

for this zone have increased with Atlas 14 revised rainfall data.

Zone 2is the upper coastal regicemd is comprised of Austin, Waller, and Washington Counties. The
defining characteristics of this zone are a low number of FEMA flood claims, high NFIP participation, low
number of critical infrastructure within the floodplain, and only a few low watessings. Precipitation
estimates for this zone have increased with Atlas 14 revised rainfall data.

Zone 3is defined as the Brazos Valley region and is comprised of the central HUC 8s within the river
basin. The defining characteristics of this zone amoderate amount of FEMA flood claims, medium to
high NFIP participation, moderate number of critical infrastructure within the floodplain, and a
significant number of low water crossings. Precipitation estimatearfeas withinthis zone have
increased wth Atlas 14 revised rainfall data.

Zone 4is the Middle Brazos region and is comprised of the northwestern HUC 8s within the Lower
Brazos River Basin. The defining characteristics of this zone are a moderate amount of FEMA flood
claims, medium to high NFIP participation, large number of critiéastructure within the floodplain,
and a significant number of low water crossings.

Each HUC 8 has defining characteristics that were used to ttad@onespecificrecommended

18 LOWER BRAZ®&EGIONAL FLOOD PLAN
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standards to help local entities establish preventative measures for negtilood damagetHUC 8s are
watersheds for medium sized rivers delineated by the United States Geologic Survey (USGS). The 14 HUC
8s within the Lower Brazos River Basin vary in size from 422 to 3200 squard abile8 summarizes

the characteristics for each HUCR8gure5 through Figure? provide visuals of computed metrics for

each HUC 8.

Table3. Lower Brazos HUC 8 Characteristics

Flood Claims NFIP Critical Low Water Area of
Participation  Infrastructure in Crossings Floodplain
(% of Entities) Floodplain (sq mi)
Austin-Oyster 7201 100% 130 1 380
Bosque 38 88% 8 19 57
Cowhouse 2 82% 2 8 51
Lampasas 173 78% 19 103 168
Leon 482 88% 36 237 188
Little 85 94% 10 60 225
Lower Brazos 5183 97% 198 27 613
Lower Brazos 334 88% 44 98 770
Little Brazos
Middle Brazos 488 83% 126 107 463
Lake Whitney
Middle Brazos 465 96% 66 69 411
Palo Pinto
Navasota 655 81% 54 106 486
North Bosque 57 93% 14 51 128
San Gabiriel 714 92% 26 210 154
Yegua 96 100% 18 59 258
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Figureb. Lower Brazos Flood Claims by HBUC
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Figure6. Critical Infrastructure within the Floodplain by H&IC
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Figure7. Low Water Crossings by HUC 8
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