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Executive Summary

This Supplemental Environmental Assessment(SEA)was preparedfor the Harris County Flood Control
District (HCFCD)and the U.S. Army Corps of Engineers (USACH) accordance with the National
Environmental Policy Act (NEPA), and the N 1% ¢ AE®Aregulations (33 CFRPart 230) . This SEA is an
addendum to the 2012 Final Supplemental Environmental Impact Statement (FSEIS) for the Clear Creek
General Reevaluation Study JSACE 20123. This SEA is part of the Clear Creek Flood Risk Management
Project (the Project), which is a congressionally authorized project to reduce floodrisk from rainfall runoff
along the main channel of Clear Creek.

Clear Creek is locatedalong the southern border of the City of Houston and runs through Harris,
Galveston, Brazoria, and Fort Bendcounties in Texas. The Clear Creek watershed includes 16 cities and
approximately 197 square miles of land. The land is relatively flat coastal plain, with elevations varying
from near sea level to 75 feet above mean sea level along the 45 mile-long watershed. Clear Creek
receiveswater flow from 17 principal tributaries. (USACE 2012a)

Harris County has suffered through many major floods from 1836 to 2022, some leaving devastating
impacts in their wake, including the destructive floods of 1929 and 1935 . In 1968, the U.S. Congress
authorized the Flood Control Act (Public Law 90-483) which included the Project. The Project had been
under consideration since 1962 with the goal to implement flood control measures along the main
channel of Clear Creekbased on the 100-year channel capacity. The Flood Control Actdirected the
optimization of th e Project during the preconstruction phaseto achieve balance among structural
modifications to the creek, floodplain regulations, and a broad program of floodplain management . This
recommendation and policy changes required the Project to be restudied in the 1970s and a
Preconstruction Planning Authorization Report recommending a modified 10-Year Han was approved in
1982. Design and construction of a second outlet channel and gated structure just downstream of Clear
Lake commenced between 1987 and 1997. In 1997, after the construction of the gated structure and the
second outlet was completed, the Project was put on hold for reevaluation due to concerns expressed by
downstream residents and stakeholder organizations about the proposed channel conveyance
improvements. On October 2, 2012, the USACE published the Notice of Availability for the Final General
Reevaluation Report[GRR](USACE 2012b) and FSEIS (USACE 2012a), which evaluated the impacts of the
proposed flood risk management measures and mitigation areas and recommended a preferred
alternative as part of the General Reevaluation Plan (GRRAlternative). The GRP Alternative included:

f 15.1 miles of channel conveyance improvements along Clear Creek from SH 288 to FM 1959
f 2.4 miles of channel conveyance improvements along Turkey Creek from FM 1959 to Clear Creek
f214aRa0¢é 40U Ubx44aU4a UaailixalUU Raxedilalaeé xRdad¥o BK3Gi, é ceUU4 Ueaa
f 0.8 rlnile (()jf channel conveyance improvements along Mud Gully from Sagedowne Lane toAstoria
Boulevard.

f Approximately 500 acre-feet of in-line stormwater detention (SWD)basinslocated within the high-
flow bypass channels along Clear Creek

f 17 bridge replacement/ modifications, including the Burlington Northern Santa Fe Railroad bridge.
f 375.8 acres of placement areas

f Environmental impact mitigation and enhancements (invasive species removal, oxbow rehabilitation,
floodplain forest mitigation, tree plantings, wetland mitigation) .

Between 2012 and 2018, there was no funding identified to construct the GRP Alternative. After Hurricane
Harvey, Harris County voters passed the 2018 Bond Program. Federal ppropriations and allocations were
made through the Construction heading, Title 1V, Division B of the Bipartisan Budget Act of 2018, Public
Law 115-123, enacted February 9, 2018. Thisled to the signing of a Project Partnership Agreement
between the USACE and HCFCID June 2019 that outline d the responsibilities of the USACE and HCFCD
in the cost sharing and execution ofthe Project. Additionally, the Project Partnership Agreement outlined
the roles andresponsibilities including assigning HCFCDas the lead agency for the Project under a non-

ES1
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federal implementation pilot program authorized by Section 1043(b) of the Water Resources Reform and
Development Act of 2014 . The USACE selected theProject to be carried out by HCFCD under Section
1043(b), which authorizes decentralized design to be carried out by a Non-Federal Sponsor.

After the Project Partnership Agreement was signedin 2019 and the USACE transferred all efforts to the

HCFCD HCFCD began evaluation of the GRP Alternative based on the recommendation presented in the

GRR to analyze the design based orturrent site conditions and newer modeling technologies published

by the USACEIn coordination with the USACE, it was determined that a PostAuthorization Change Report
(PACR) processwhich included pre-construction and engineering development (PED), was required. The
PACRwas required because the funds authorized bythe U.S.Congress were associated with a specific level

of benefits and the modifications to the Project needed to be analyzed to ensure the expected benefits

were within the acceptable level of change under the USACE Chief of Engineersl ¢ PROU  é8§ xé8éb&eReéi
compared with the benefits of the authorized Project.

PED steps had been completed for the Mud Gully sectionof the Project; therefore, construction of the
improvements to Mud Gully began ahead of the remaining sections of the GRP Alternativeand were
completedin 2024 DBpPU eUaxRaRaY éUUéRA&é xadaY ¢aUxe ¢eUU0wereExei é ¢elUU0& >
reevaluated and removed or revised based onan increase in downstream flooding impacts identified
through preliminary hydrology and hydraulic (H&H) modeling and field investigations of current
conditions. The increasein downstream flood impacts identified in the analysis along with changes in field
conditions and known utilities since 2012 prompted changes in the design to address these impacts.The
recommended modifications to the approved GRP Alternativedesign é0UUé&éeUU é& xé ébU °xeéda&él
eeédallUé» pUelRrRa xeéU Utreasurcdtlblexpeaited bénéfilsfalsociated with theproposed
project are within the acceptable level of change under the Chief, @uthority compared with the benefits of
the authorized Project according to the PACR The following components are included in the proposed
project:
f 6.4 miles of channel conveyance improvements alongClear Creek from Cullen Boulevard to Pearland
Parkway

1 mile of channel conveyance improvements along Mud Gully from Sagedowne Lane to Beamer Road
255 acre-feet of in-line SWDbasins along Clear Creek

Approximately 433 acres of placement areas for excavated material.

Four (4) off-line SWD basins

- WestCity of Pearland SWDbasin (potentially detains 235 acre-feet)

- East City of Pearland SWDbasin (potentially detains 270 acre-feet)

- International Bank of Commerce (IBC) SWDbasin (potentially detains 600 acre-feet)
- Hughes SWDbasin (potentially detains 1,000 acre-feet)

~n ~ —~ —x

f 3 bridge modifications (SH 35, Mykawa Road, and Burlington Northern Santa Fe Railroad bridges)
f 17 relocated utilities

f Environmental minimization, restoration, and enhancements include forested floodplain tree plantings,
invasive species removal, andeEngineering with Nature® elements within the Pearland (East & West),
IBC, and Hughes SWD basins.

Detailed information about the proposed project components is presented in Section 1.4, Proposed
Project. The estimated total cost of the current proposed project is $405,393,000 .

This SEA provides a comparison of the impacts of the No Action Alternative {mpacts without the proposed
project), the GRP Alternative identified in the 2012 FSEIS, and the proposed projec{based on current
conditions) . Table ES 1 provides a summary of the differences in the impacts for each resource. Additional
discussionof impacts is presented in Section 4.

ES2



Clear Creek Flood Risk Management Project
Supplemental Environmental Assessment
(HCFCD Project ID A10800-00-G002)

Table ES 1. Comparison of Impacts between the GRP Alternative and Proposed Project

Resource

No Action Alternative

GRP Alternative

Proposed Project

Land Use

Continued conversion of
undeveloped land to
urban land uses.

Improved flood management
could increase the density of
urban land uses and change
which properties are within the
effective Federal Emergency
Management Agency (FEMA)
floodplain. Anticipated long-term
beneficial impacts include natural
areas to be createdthrough SWD
basins and tree plantings. Future
potential use for recreation.

Urban development land use
would continue to increase
with reduced impacts from
flooding. Natural areas to be
created through tree plantings
throughout the Clear Creek
corridor and SWD basins.

The proposed project would
result in long-term beneficial
impacts to land use through
creation of natural areas and
floodplain forest restoration
and would benefit both
commercial and residential
land uses by reducing the
flood risk.

CoastalZone
Management

No impacts.

The GRP Alternative was
determined to be in compliance
with the Texas Coastal Zone (TCZ)
Management Program.

The proposed project is
located outside of the TCZ
Management Program. No
impacts anticipated.

Fisheries and
Essential Fish
Habitat (EFH)

Increased impacts from
flooding such as
elimination of preferred
fish habitat and reduced
water quality through
sedimentation.

EFH present in Clear Lake and the
lower portion of Clear Creek
(downstream of IH 45). No
impacts to finfish, shellfish, or EFH
anticipated.

No fisheries or EFH present in
proposed project area. No
impacts anticipated.
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Resource No Action Alternative

GRP Alternative

Proposed Project

Floodplains

2021 conditions (1%

100 -year] flood event
Atlas 14 rainfall):

X 7,427 structures
flooded

X 26,021 acres inundated

2012 FSEIS (USGS 1998 rainfall):

No significant changes to
floodplain but there may be
changes with regards to which
properties are in the floodplain.
The elevation of flood events
would be reduced.

UPDATEThe GRP Alternative was
remodeled under 2021

conditions (1% [100 -year] flood
event, Atlas 14 rainfall):

x 5,870 total structures flooded

X 2,400 structures adversely
impacted

x 5,255 structures benefited
x 23,612 acres inundated

The GRP Alternativewould result
in long-term beneficial impacts to
some flood prone communities.
However, it would also result in
adverse impacts to others through
increased floodplain downstream.

Proposed project modeled
under 2021 conditions (1%
[100 -year] flood event; Atlas
14 rainfall; data not final as of
August 2023):

X 6,839 total structures
flooded

x 11 structures adversely
impacted?

x 5,478 structures benefited

x 25,178 acres inundated

The proposed project would
result in long-term beneficial
impacts to flood prone
communities.

! The Non-Federal Sponsor and other local entities are in the process of constructing South Belt and Lawson SWD basins in the Clear
ce0U04 ixeUeébUU @aeéb iraa g0 Uda=alel @i I AgAgA xé xSedian6p3)lequirdés tha e x Ué» xYU&AU
improvements made in one part of the watershed not transfer risk to another part of the watershed. The SWD basins included in
the USACEx&épaeR80UU All maxa i0eU RaéeUURURUAE 64 4006 A A¢ A, é élkighlfoehddds aé 68 aARERY xé
downstream of the project. However, the SWD basins would be constructed before the construction of the remaining proposed
project elements; therefore, the combined benefit mitigates all increases in water surface elevations and residual impacs.

Although these SWD basins complement the Federal Project, they are not part of the scope under the Federal Project.
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GRP Alternative

Proposed Project

Water Quality

Likely long-term
decreased water quality
from nonpoint sources of
pollution and debris
carried in floodwaters.

No additional impacts anticipated.
Long-term beneficial impacts
include decreased turbidity and
reduced water contaminant from
runoff.

Best Management Practices
(BMPs) for erosion control would
be implemented during
construction and include
construction entrance protection,
tree protection, and silt fencing,
as needed. Permanent BMPs
include riprap for slope protection
and hydromulch.

A Section 401 Water Quality
Certification was issued for the
GRP Alternative by the TCEQ on
June 15, 2012.

No additional adverse impacts
anticipated. Long-term
beneficial impacts include
decreased turbidity and
reduced water contaminant
from runoff.

BMPs for erosion control
would be implemented during
construction and include
construction entrance
protection, tree protection,

and silt fencing, as needed.
Permanent BMPs include
riprap for slope protection and
hydromulch. No dredging will
occur with the proposed
project; all soil removal will
occur above the Ordinary High
Water Mark (OHWM) of Clear
Creek and be disposed of in an
authorized material placement
area.

A Section 401 Water Quality
Certification for the proposed
project wasissued by the
TCEQon October 7,2024.

Wetlands and
Other Waters of
the U.S.

Continued degradation
from urban development.

x 29.3 acres of wetlands
permanently impacted

x Permanent displacement
impacts to the El Franco Lee
Park wetland mitigation site and
City of Pearlandwetland
mitigation site.

x Mitigation proposed for wetland
impacts

Anticipated adverse impacts
include less than an acre of loss of
wetlands and other Waters of the
U.S., after bank mitigation.
Anticipated benefits include
habitat protections for wetlands
and other Waters of the U.S.
within the corridor long-term.

x 51.54 acres of wetlands
permanently impacted

x Permanent displacement
impacts to the City of
Pearlandwetland mitigation
site.

x 40.31 acres forested
wetland restoration (Net
gain of 48.6 average annual
functional capacity units
[AAFCU$)

x 183.81 acres nonforested
wetland restoration (Net
gain of 216.3 AAFCUs)

x No compensatory mitigation
required

Project anticipated beneficial
impacts include no net loss of
wetlands and an increase in
habitat protections for these
features long-term.
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Resource

No Action Alternative

GRP Alternative

Proposed Project

Vegetation and
Wildlife Habitat

2022 Habitat Evaluation
Procedures model:

x Ecosystem functionality
would continue to
decline with urban
development.

x 8.9 Average Annualized
Habitat Units (AAHUS)
lost over 50-year
lifespan of the
proposed project

2012 Habitat Evaluation
Procedures model:

x 278 acres of floodplain forest
directly impacted

x 106 AAHUSs lost

x Loss of 106 AAHUs mitigated
by habitat creation; a total
0f131 AAHUs gained

Anticipated benefits include
removal of invasive species, no
net loss of floodplain forests and
an increase in habitat protections
for these features long-term.

2022 Habitat Evaluation
Procedures model:

x 137 acres floodplain forest
enhancement

x Net gain of 18 AAHUs

x No compensatory mitigation
required

Project beneficial impacts
include invasive species
removal, no net loss of
floodplain forests and an
increase in habitat protections
for these features longterm.

Threatened and
Endangered
Species

No impacts anticipated to
Federal or Statelisted
species.

No effects or impacts anticipated
to Federal or Statelisted species

No effect determination for 11
listed species due to lack of
suitable habitat and/or outside
their known range. No
jeopardy determination for 1
candidate and 1 proposed for
listing species. The tricolored
bat would have adverse effects
that are minimized with EWN®
features; however, additional
mitigation may be required
once the species is formally
listed.? Coordination with
USFWS is ongoing.

Cultural
Resources

No impactsanticipated.

Construction of the proposed
project features would adversely
impact recorded sites.

No impacts to cultural
resources sites anticipated.

2 Cost allowance for potential bat habitat restoration by tree and vegetation plantings included in Total Project Costestimate under
WBS 06- Fish and Wildlife Facilities.
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Resource No Action Alternative GRP Alternative Proposed Project

Air Quality No impacts anticipated. No long-term impacts. Shortterm | No long-term impacts. A short
adverse airquality impact due to | term increase in direct and
increase in direct and indirect indirect emissions to the HGB
emissions to the Houston Nonattainment Area due to
GalvestonBrazoria (HGB) construction activities would
Nonattainment Area due to result in short-term adverse
construction activities. However, | impacts to air quality. However,
the construction activities the construction activities and
associated with ths alternative associated air qudity impacts
would be considered onetime with this alternative would be

activities and would not continue | considered one-time activities.
past the 7 years of construction. These activities are significantly
reduced from the GRP
Alternative and would not
continue past the 5 years of

construction.

Noise No impacts anticipated. Temporary adverse impact due to | Short-term adverse impacts are
noise level increase only during anticipated due to temporary
construction. GRP Alternative noise level increases only
construction duration: 7 years during construction; however,

the number of receivers
impacted, and the duration of
impacts would be less than the
GRP Alternative. Proposed
project construction duration:

5 years.
Socioeconomics | 1,184 acres inundated, x 138 parcels in disadvantaged x 0 parcels in disadvantaged
affecting all communities. census tracts impacted census tracts impacted
(increased flood levels or new (increased flood levels or
floodplain) new floodplain)
x 3,093 parcels in disadvantaged | x 1,820 parcels in
census tractsbenefited disadvantagedcensus tracts
benefited

The updated analysis concluded
the GRP Alternativewould have | The proposed project results in

both beneficial and adverse long-term flood avoidance
impacts onall communities. benefits to all communities.
Recreational No impacts anticipated. x Long-term adverse impacts to xNo impacts to Christia V.
Resources Christia V. Adair, Tom Bass and| Adair, Tom Bass or El Franco
El Franco Lee parks. Lee parks.

x Allows for potential post- x Allows for potential post-
project recreational project recreational
opportunities through local opportunities within the
partnerships. proposed project area

through local partnerships.
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Resource No Action Alternative GRP Alternative Proposed Project

Hazardous, Toxic | No impacts anticipated. Brio Refinery and Dixie Oil No impactsanticipated. Turkey

and Radioactive Processors sites identified near Creek was removed from the

Waste Turkey Creek would have adverse | proposed project components
impacts to the Project. partially because of a high risk

of encountering hazardous
materials. A Phase Il
Environmental Site
Assessment was conducted at
the Alimeda Genoaplacement
area, but no contaminants of
concern were found. Polyvinyl
chloride pipes at the IBC SWD
Basin site were determined by
the Texas Department of
Licensing and Regulation
(TDLR) to be associated with
an abandoned water well.

Active and abandoned utility line
relocations required.

Active and abandoned utility
line relocations required.

3 A Phase Il Environmental Site Assessment is conducted if a Phase | Environmental Site Assessment identified the likely preses of
contaminants and/or petroleum products (a recognized environmental condition) on a property and additional evaluation is
needed.
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GRP Alternative

Proposed Project

Airport
Compatibility
Analysis

No impacts anticipated.

No impacts anticipated.

f Within 10,000-foot radius
(Perimeter B) of Pearland
Regional Airport and Ellington
Field Airport

f Within 5-mile radius (Perimeter
C) of William P. Hobby Airport

USACE coordinated with the
Federal Highway Administration
(FAA) on May 12,2010, and
concluded that the GRP
Alternative would not be expected
to introduce new hazardous
wildlife attractants.

Short-term reduction in
wildlife impacts expected.

Long-term increase in wildlife
impacts due to habitat
succession possible;
coordination and analysis with
HAS and Houston Southwest
Airport to be conducted.

Within 5-mile radius
(Perimeter C) of:

f Pearland Regional Airport
f William P. Hobby Airport

f Houston Southwest Airport

Asnoted in the letter received
from the Houston Airport
System (HAS), transforming
existing habitats to the Hughes
SWD basin may reduce long
term impacts to airport
operations. While compatible
with airports in the region, it is
likely that the proposed
project will also create a long
term increase in natural
forested habitats within the
corridor and may serve to
increase wildlife attractants
long-term, which may be seen
as an adverse impact to airport
operations in the region.The
Non-Federal Sponsor will
conduct coordination and
analysis for potential wildlife
hazards with HASand the
Houston Southwest Airportto
ensure feedback is
incorporated into the final
SWD basin designs.
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Resource No Action Alternative

GRP Alternative

Proposed Project

Mitigation No mitigation required.

x 7.3 acres restored wetlands
x 21.1 acres wetland mitigation

x Preservation/rehabilitation of
approximately 155 acres of
floodplain forest as part of
green design (includes an
anticipated 7.3 acres of forested
fringe wetlands to establish
along ordinary high-water
mark).

x 131 Average Annualized
Habitat Units (AAHUSs) gained
from floodplain forest
mitigation

X In-line SWD basis, channel
benches, and SWD basin slopes
would be planted with 400
stem per acre (saplings)

x Oxbow Restoration

x Invasive Species Removal

x No compensatory mitigation
required

x 40.31 acres forested
wetland restoration (Net
gain of 48.6 AAFCUSs)

x 183.81 acres non-forested
wetland restoration (Net
gain of 216.3 AAFCUSs)

x 137 ac floodplain forest
enhancements; ret gain of
18 AAHUSs fromfloodplain
forest restoration

xIn-line SWD basis, channel
bench, and SWD basin
slopes will be planted with
200 stem/acre (5-gallon
plants)

xInvasive species removal
(conducted during clearing
and tree replanting)

Source: USACE 2012a, Project Team
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1. Introduction

This Supplemental Environmental Assessment (SEA) was prepared for the Harris County Flood Control
District (HCFCD)and the US Army Corps of Engineers (USACH#) accordance with the National

Environmental Policy Act (NEPA), and theUSACE, 8lational Environmental Policy Act regulations (33 CFR
Part 230). This SEA is an addendum to the 2012 Final Supplemental Environmental Impact Statement
(FSEIS) for the Clear Creek General Reevaluation Study (USACE 2012a). This SEA is part of the Clear Creek
Flood Risk Management Project (the Project), which is a congressionally authorized project to reduce flood
risk from rainfall runoff along the main channel of Clear Creek.

Clear Creek is located along the southern border of the City of Houston and runs through Harris,
Galveston, Brazoria, and Fort Bend counties in Texas. The Clear Creek watershed includes 16 cities and
approximately 197 square miles of land. The land is relatively flat coastal plain, with elevations varying
from near sea level to 75 feet above mean sea level along the 45 mile-long watershed. Clear Creek
receiveswater flow from 17 principal tributaries.

Harris County, including the Clear Creek watershedhas suffered through many major floods from 1836 to
2022, some leaving devastating impacts in their wake. To address flooding in the Clear Creek watershed,
the U.S. Congress authorized the Clear Creek Flood Control Projeéh 1968, which had been under
consideration since 1962. The authorization allowed the USACEto implement flood control measures
along the main channel of Clear Creek but stipulated that the project needed to be reevaluated for
efficiency. Policies changes required the project to be restudied in the 1970s and amodified 10-Year Han
was approved in 1982. Design and construction of the authorized plan, including a gated structure and
second outlet at Clear Lake, commenced between 1987 and 1997. In 1997, after the construction of the
gated structure and the second outlet, the project was put on hold for reevaluation to address concerns
expressed by downstream residents and stakeholder organizations about the proposed upstream channel
conveyanceimprovements.

On October 2, 2012, the USACE published the Notice of Availability for the Final General Reevaluation
Report (GRR) (USACE 2012b) and FSEIS, which evaluated the impacts of the proposed flood risk
management measures and mitigation areas and recommended a preferred alternative as rt of the
General Reevaluation Plan (GRRIternative). The GRP Alternative included:

f 15.1 miles of channel conveyance improvements along Clear Creek fromState Highway (SH) 288 to
Farm-to-Market Road (FM) 1959.

f 2.4 miles of channel conveyance improvements along Turkey Creek from FM 1959 to Clear Creek.
f21aRa0¢é aU Ubxaa0a U&ai0ixaU0 Raxeedilalaeé xaday Exei, é ¢el00a Ueda
f 0.8 mile of channel conveyance improvements along Mud Gully from Sagedowne Lane to Astoria

Boulevard.

f Approximately 500 acre-feet of in-line stormwater detention (SWD) basinalong Clear Creek.
f 17 bridge replacement modifications, including the Burlington Northern Santa Fe Railroad bridge.

f Environmental mitigation and enhancements (invasive species removal, oxbow rehabilitation,
floodplain forest mitigation, tree plantings, wetland mitigation) .

Federal appropriations and allocations were made through the Construction heading, Title IV, Division B of
the Bipartisan Budget Act of 2018, Public Law 115-123 enacted February 9, 2018. This led to the signing
of a Project Partnership Agreement between the USACE and HCFCiID June 2019, that outlines the
responsibilities of the USACE and HCFCD in the cost sharing and execution of projecAdditionally, the
Project Partnership Agreement outlined the role responsibilities including assigning HCFCD as the lead
agency for the Project under a non-federal implementation pilot program authorized by Section 1043(b)

of the Water Resources Reform andDevelopment Act of 2014. Section 1043(b) of the Act directs USACE
to identify project delivery and cost -saving alternatives that reduce the backlog of authorized USACE
projects; to evaluate the technical, financial, and organizational efficiencies of a Nan-Federal interest
carrying out the design, execution, management, and construction of one or more projects; and to
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evaluate alternatives for the decentralization of the project management, design, and construction for
authorized USACE water resources projects. USACE selected tiReoject to be carried out by HCFCD under
Section 1043(b), which authorizes decentralized design to be carried out by a NonFederal Sponsor.

After the Project Partnership Agreement was signed and the USACE transferred akfforts to the HCFCD,
HCFCD began evaluation of the GRP Alternative based on the recommendation presented in the GRR to
analyze the design based oncurrent site conditions and newer modeling technologies published by the
USACEIn coordination with the USACE, it was determined that a PostAuthorization Change Report
(PACR) processwhich included pre-construction and engineering development (PED), was required.PED
steps had been completed for the Mud Gully section;therefore, construction of the improvements to Mud
Gully began ahead of the remaining sections of the GRP Alternativeand were completed in 2024 . The
eUaxparay é0Ueénrdaaée xaday ¢alxe el00a Hmereieévapuatedbad reradvedare aU7 eUU4
revised based onincreased downstream flood impacts identified through hydrology and hydraulic (H&H)
modeling. The increase in downstream flood impacts from the preliminary model prompted changes in
the design to addressthese impacts. The recommended changesto the GRP Alternative, referred to as the
cx2edaxddélU xeedalue» pUeURA xoddsuld tha éxpédied bRriefissioiée proppsed
project are still within the acceptable level of change under the Chief of Engineers (Chief , authority . The
following components are included in the proposed project:

f 6.4 miles of channel conveyance improvements along Clear Creek from Cullen Boulevard to Pearland
Parkway.

1 mile of channel conveyance improvements along Mud Gully from Sagedowne Lane to Beamer Road
255 acre-feet of in-line SWDbasin along Clear Creek

433 acres of placement areas for excavated material

Four (4) off-line SWDwet bottom basins:

~ ~ ~ s

West City of Pearland SWD basin (potentially detains 235 acrefeet)

East City of Pearland SWD basijpotentially detains 270 acre -feet)

International Bank of Commerce (IBC SWD basin (potentially detains 600 acre-feet)
Hughes SWD basin (potentially detains 1,000 acrefeet)

f 3 bridge modifications (SH 35, Mykawa Road, and Burlington Northern Santa Fe Railroad bridges)
f 17 relocated utilities

f Environmental impact minimization, restoration, and enhancements include Engineering with Nature®
(EWN® elements such asforested floodplain tree plantings, invasive species removal, and wetland
within the Pearland (East & West), IBC, and Hughes SWD basins.

The purpose and need of the proposed project, overall project history, completed NEPAdocumentation,
and detailed project description are provided in the following sections . Figure 1-1 presents an overview of
the Clear Creek watershedand local jurisdictions within the watershed. Detailed information about the
proposed project components and their locations is presented in Section 1.4, Proposed Project
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Figure 1-1. Clear Creek Watershed
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11

Purpose and Need

The purpose and needfor the proposed project presented in this SEA is the same as thadentified purpose
and need of the Project in the 2012 FSEIS FHooding along Clear Creek hascontinued to be a problem.
Local authorities have made limited channel conveyanceimprovements based on funding availability to
address specific flood concerns, but those efforts havenot resolved the current large-scale flooding

problems.

The purpose of the proposed project is to develop and evaluate alternatives for flood risk management in
the Clear Creek watershedAuthority for the flood risk management portion of the Clear Creek Flood
Control Project is contained in Section 203 of the Flood Control Act approved August 13, 1968 (Public

Law 90-483).

The proposed project is needed to reduce flood damage within the Clear Creek watershed while preserving
natural features for aesthetics, recreation, and rehabilitation of fish and wildlife resources. Thisapproach
will allow a balance between structural modification of the creek, floodplain regulations, and a broad
program of floodplain management.

111

Historical Flooding of Clear Creek

As described in the2012 GRR flood damage to residential, commercial, and public investment s along
Clear Creekhas been caused by 1)frequent low-level flood events associated with localized rainfall events
and 2) larger and less frequent events with significant levels of flooding usually associated with tropical
events (refer to Table 1-1). Frequent rainfall events could potentially impact a large number of structures.
Of the frequently flooded structures, the majority are located on Clear Creek, particularly in the cities of
Brookside, Pearland, Friendswood, and Houston. Frequetly flooded structures typically have less than
one (1) foot of flooding on their first floors. Table 1-1 details the damage inflicted by storms over the past

60 years.
Table 1-1. Historical Flooding Events in Harris County
Event/Date ‘ Rainfall Amounts ‘ Damages
Hurricane Carla September | 12 inches Produced 26 tornados and causeds300 million of
1961 damage (in 1961 dollars)
Tropical Storm Claudette, 45 inches One death from drowning and many residents rescued

July 1979

from flooded, low-lying areas

October 1994

15 to 25 inches

3,400 houses and businesses in 90 subdivisions flooded
in Harris County

Tropical Storm Allison, June
2001

As much as 25 inches of
rain in 10 hours

Severe and recordbreaking flooding over 15 major
bayous in HarrisCounty; flooding of roads, freeways,
basements in downtown Houston, and power outages

October 2006 3to 10 inches Flooding of 115 to 125 homes in Harris County and
110 to 120 homes in Brazoria County
April 2009 2to 12 inches Flooding of 54 homes along the Clear Creek watershed.

One-hour rainfall of 6.9 inches recorded at Clear Creek.

Memorial Day Flood, May
2015

Up to 11 inches in 3 hours

6,000 structures flooded

Tax Day Flood, April 2016

12 to 16 inches

9,800+ structures flooded in Harris County

Hurricane Harvey, August
2017

Four (4)-day maximum

total rainfall of 47.4 inches.

$125 Billion worth of damages

Tropical Storm Beta, 2020

15 inches

Flooding of 20 to 25 homes

Source:USACE2012 a, NWSn.d., HCFCD 2022 Beven and Berg2021.
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1.2 Project Authority

1968 £Flood Control Act (Public Law 90-483) approved August 13, 1968, after Hurricane Carla in1961,
authorized the Project

1982 £Phase | General Design Memorandum signed by the USACE Southwest Division Engineafter
Tropical Storm Claudette in 1979, authorized detailed design

1986 £Formal agreement between USACE, HCFCD, and Galveston County authorized construction of the
modified 10-Year Plan

2012 £FSElISauthorized construction of the GRP Alternative, as discussed in the 2012 GRRwith the
Record of Decision signed in October 2012

2013 £The USACE Southwestern Division District Commander approved the 2012 GRR and 2012 FSEIS

2014 £Water Resources Reform and Development Act (Public Law 113121) established a pilot program
through Section 1043(b) for Non -Federal entities to implement water resources development projects

2018 £Bipartisan Budget Act of 2018 (Public Law 115-123) enacted February 9, 2018, after Hurricane
Harvey in 2017, appropriated and allocated funds for the Project.

1.3 Project Background

The U.S. Congress authorized the initiaProject in 1968 through the Flood Control Act, which proposed
enlarging Clear Creek from Clear Lake to just west of the Fort Bend County line and replacing
approximately 41 miles of existing winding channel with a 31 -mile, grass-lined, trapezoidal channel
(Figure 1-2). The authorized Project would have contained the 1% (100 -year) storm event based on the
rainfall data from 1968.
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Figure 1-2. Authorized Plan of 1968
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As part of the implementation guidance, the Secretary of the Army required a review of the proposed plan
during the PEDstage to identify modifications that would achieve a reasonable balance among structural
modifications of the creek, floodplain regulations, and a broad program of floodplain management.
Because of this requirement,subsequent congressional actions, administrative changes, changes within
the project area, and changes in the attitude of the public, the Project has been reviewed, revised and
portions constructed as noted below:

1973, Environmental Resources Inventory and Evaluation

This report was prepared by Gulf Universities Research Consortium. The purpose of this report was to
provide valid data and information for effective and equitable decision -making regarding flooding in the
Clear Creek watershed. This report led to a Precostruction Authorization Planning Report.

1980 1986, Clear Creek, Texas Flood Control FEIS

This document recommended project modifications from the previous 1% (100 -year) storm event
channel capacity to a 10% (10-year) storm event level, resulting in the recommended modified 10 -Year
Plan. A formal agreement was signed in 1986 by the Non-Federal Sponsors (HCFCD and Galveston
County) and the USACE to constructhe modified 10 -Year Plan(Figure 1-3). This planincluded land,
easements, ROWrelocations, and disposal areas for onstruction of the Second Outlet Channel and Gate
Structure. (Refer to https://www.hcfcd.org/Activity/Active -Projects/Clear-Creek/Second-Outlet-Channel-
and-Gated- Structure for more information.) Before construction began on the Clear Creek channel,
interested groups and concerned citizens presented credible and qualified objections regarding the
proposed project to the Non-Federal Sponsors. These concerns included:

f Use of outdated flood control technology, specifically a design that relied solely on conveyance
measures such as trapezoidal channels, without considering lessintrusive measures such as regional
SWhDbasin, bypass channels, restrictions on development in the floodplain, and buyouts.

f Enlargement of Clear Creek to the point it would overpower the second outlet downstream at Clear
Lake, especially during episodes of flooding combined with high tides.

f Conversion of the last remaining natural area of the creek that supports recreational boating, birding,
and eco-tourism into a grass-lined channel as well as the use of environmentally sensitive areas (e.g.,
riparian forest and wetlands) as placement areasfor excavated material.

f Excessive environmental impacts, given that the Clear Creek watershed contains some of the last
remaining, natural, unchannelized stream beds in the area and high-quality riparian habitat.
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Figure 1-3. Modified 10 -Year Plan
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1997, Clear Creek, Federal Flood Control Project Revie{fdannenbaum Engineering Corporation, 1997)

In 1997, based on the community feedback, the Non-Federal Sponsors developeda design modification
to the Authorized Federal Project. These modifications included reducing bottom widths of the channel
and creating a bypass channel that would provide additional channel capacity that would avoid the
Friendswood area channe| which was the center of most of the concerns However, thismodification was
considered too different from the modified 10 - Year Plan without a detailed planning investigation. As a
result, the USACE determined that the design and construction must behalted, and a reevaluation of the
project be initiated.

1999 £012, Final GRR and FSEIS

In 1999, the USACE initiated a general reevaluation study to reconsider theProject with the HCFCD,
Galveston County, and Brazoria County Drainage District No. 4 acting ablon-Federal Sponsors. The
general reevaluation study reconsidered the previously authorized Project as well asa Non-Federal
Sponsor-Proposed Alternative and other reasonable alternatives. Numerous structural combinations of
conveyance improvements and SWD and non-structural flood risk management measures were evaluated
alone and in combination through increasingly detailed phases of evaluation. Non-structural alternatives
considered in the Final GRR were buyouts (various levels of participation) and implementation of global
watershed management practices. The neaction alternative and nine flood risk management alternatives
were advanced for final evaluation. The GRP Alternative was identified ashe National Economic
Development Plan and the Recommended Plan.A Clear Creek Citizens Advisory Committee was also
established to provide feedback on flood risk management options to the Clear Creek project team. The
project alternative developed by this reevaluation is referred to as the GRP Alternative.

In October 2012, the USACE published the Notice of Availability for the Final GRR and FSEIS for the Clear
Creek General Reevaluation Studywhich proposed the GRP Alternative as the preferred alternative.ln
2013, the USACE Southwestern Division District Commander approved the Final GRR and FSEIS.

2018 - 2021, PED Stage

Following the approval of the 2012 Final GRRand FSEIS, updated study area conditions and hydraulics
and hydrology modeling revealed that the 2012 GRP resulted in higher surface water elevations
downstream of the study area.

1.4 Proposed Project

The proposed project consists of widening the existing Clear Creek channefrom Cullen Boulevard to
Pearland Parkway providing two (2) in-line SWDbasins (Wayside West and Wayside Eastproviding four
(4) off-line SWDwet bottom basins adjacent to Clear Creekproviding placement areas for excavated
material, and minimizing/ mitigating the loss of forested floodplains, and forested and emergent wetlands.
The proposed project would require a 300 -foot width of HCFCD right of-way (ROW)along Clear Creek
Corridor improvements, SWD basins, and placements areas would require 577 acres of additional ROW.

The project proposes the construction of a high flow channel that would reestablish a shallow, wide flood
bench of varying width on either side of the existing channel. The existingClear Creekchannel below the
ordinary high-water mark would be preserved to convey low flows and act as a pilot channel through the
larger, flat flood bench. The flood bench would have a total bottom width of 200 feet with 20 -foot-wide
side slopes on either side.The in-line and off-line SWDbasinswould be constructed adjacent to the main
stem drainage improvements to capture and store high flow events and alleviate downstream flooding
issues. These areas would allow for additional storage with no impact to the low flow channel itself. The
width of the in-line SWD basinwould be 240 feet . The only change would be depth of excavation.
Approximately six additional feet of excavation would be performed in the divergent high flow in-line SWD
to reestablish storage. Gravity flow would be utilized to return temporarily stored waters to the low flow
channel.

The proposed widening and two (2) in-line SWDbasins are the same asthose proposed and approved in
the 2012 FSEIS andsRRand are described in the sectionsthat follow . The human and environmental
impacts of those components were analyzedin the 2012 FSEISand there are no substantial changes or

1-11



Clear Creek Flood Risk Management Project
Supplemental Environmental Assessment
(HCFCDProject ID A100-00-00-G002)

potential for significant effects beyond those analyzed . To mitigate the impacts of the proposed
conveyanceimprovements in the main channel, however, the HCFCD andUSACHEdetermined that four (4)
off-line SWDbasins are necessary The HCFCD andJSACE propose hiree (3) off-line wet bottom SWD
basinswithin the proposed project limits , between Cullen Boulevard and Pearland Parkway and a fourth
off-line SWD basin locatedsoutheast of the channel conveyanceimprovements, near Hughes Road
Additionally, the HCFCD andUSACE identifiedfour (4) placement areas for the excavated material from
construction of the proposed project.

The estimated total cost of the current proposed project is $405,393,000 . Figure 1-4 presents the
proposed project.

The proposed project consists of the following primary project features:

Channel Modifications. The Clear Creek channel will be modified for conveyance for 6.4 miles from Cullen
Boulevard downstream to Pearland Parkway. This includes about 140ft of benching (varying width) on
both sides. The Mud Gully channel construction wascompleted in 2024 and remains a PED Plan feature,
consisting of a 1-mile channel modification running parallel to Beamer Road downstream from
Sagedowne Lane.

Inline Detention. The inline detention would be constructed to avoid impacts to this reach of Clear Creek
and provide additional flood capacity of 255 acre-feet along Clear Creek at Wayside East and Wayside
West.

Offline Detention. The offline detention provides a total of 2,560 acre -feet of additional flood capacity
along Clear Creek atthe City of Pearland East, City of Pearland West, Hughes and IB®&VDs The City of
Pearland EastSWD Basirnprovides approximately 270 acre-feet of flood capacity and is 44 acres in size;
City of Pearland WestSWD Basinprovides approximately 235 acre-feet of flood capacity and is 31 acres in
size. The HughesSWD Basinprovides approximately 1,000 acre-feet of flood capacity and is 68 acres in
size. The IBCSWD Basinwould be approximately 73 acres in size and 600 acrefeet of flood capacity.

Placement Areas. The placement areas include the Almeda Genoa, Allison Road, Scott Street, and
Mustang Bayou sites for a total of 433 acres.

Engineering with Nature®. The proposed project incorporates Engineering with Nature® elements and
includes planting and enhancement of 137 acres of forested floodplain, planting and restoration of 40.31
acres of forested wetlands, and planting and restoration of 183.81 acres of non-forested wetlands.
Unavoidable impacts are54.9 acresof wetlands. The EWN features supporflood risk management design
and compensate for non-negligible losses to significant ecological resources in-kind for an overall net
gain of 172 acresand 264 AAHU of wetlands and 14 acres and 18 AAHUSs of floodplain forest, and no
compensatory mitigation is required.

Bridge Work. Theproposed project requires three bridge modifications at SH35, Mykawa Road and
Burlington Northern Santa Fe Railroad.

Utility Relocations. There are approximately 65 utilities within the footprint of the proposed project and
17 would require relocation.
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Figure 1-4. Proposed Project Components
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14.1 Clear Creek Conveyancdmprovements

Conveyance improvements to Clear Creekwould typically include a bench cut above the ordinary high-
water mark of varying widths, a 20-foot-wide maintenance berm, a 10-foot-wide swale, and a 10foot-
wide tree buffer along each side of the mainstem. Additionally, the area immediately adjacent to Clear
Creek, including the bench cuts, would include preserved or restored habitat.In addition, existing
stockpiles of excavated material from main stem banks would be removed.

The floodplain bench would be designed with 1:4 (vertical:horizontal) side slopes andbe routinely mowed
and maintained as an upland or mesic prairie system. Trees would be planted on the side slopes at a
density of approximately 200 stems per acre resulting in approximately 137.00 acres of forested
restoration and enhancements and an additional 25 feet of ROW would be required outside of and on both
sides of the high flow bench for maintenance access This ROW would be used to construct several Q-
foot-wide backslope draingswales to prevent erosion caused from sheet flows into the high flow channel,
similar to other HCFCD designed channel systems throughout Harris County. The remaining 10 feet of the
ROW on each side would become a buffer that preserved, restored, and rehabilitaté existing floodplain
forest or reestablished/restored existing floodplain forest where the land was undeveloped pasture or
cropland.

Figure 1-5 provides a cross section of the conveyance improvements.

Figure 1-5. Clear Creek Conveyance Improvements
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1.4.2 Clear Creek InLine Stormwater Detention Basins

The Wayside West and Wayside Eash-line SWDbasinsare located on the west end of the proposed
project, east of Cottingham Road and south of Sam Houston Parkway. These SWD basimgere created to
avoid impacts to this natural reach of Clear Creek and provide additional flood capacity without
channelizing this portion of the creek. No channel conveyanceimprovements would occur along this
natural reach of Clear Creek As described in the FSEIS the in-line SWDbasinswould be constructed by
excavating a shallow, wide grasslined bench cut next to the existing channel (Figure 1-6). The benchcuts
for both in-line SWD basinshave the capacity to potentially detain a cumulative total of 455 acre-feet of
volume. This detention amount is slightly less than reported in the 2012 FSEIS based on updated design
and H&H modeling. An additional 40 feet of ROW wouldbe required outside of the in-line SWDbasinsand
would include a 20-foot-wide maintenance berm, 10-foot-wide backslope swale and 10-foot -wide tree
buffer, as noted above Theareas adjacent to Clear Creek and the inline SWD basins would include
backslope swales that prevent erosion during high flows and act as a buffer to preserve and rehabilitate
existing or reestablished floodplain forest (Figure 1-6).
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Figure 1-6: Clear Creek InLine SWDBasin Features
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Vegetation would be established in accordance with the following recommendations:

f 137 acre forested floodplains enhancement; approximately 40 acres of forested wetlands o 3
enhancements, and approximately 183 acresofnon-rU4deUéélU iUéaxauU Uabpxauuauaé xeUxé |
EWN®.

f Invasive speciesremoval in areas to be replanted with native species

f Tree restoration areaswill be planted with 200 stem/acre trees (5-gallon plants).

1.4.3 Turkey Creek

This was removed from the Project.
1.4.4 Exei é ¢e0U0a&
This was removed from the Project.

1.4.5 Mud Gully Creek

Construction on this component was completed in 2024..

1.4.6 City of Pearland SWDBasins

Two (2) wet bottom SWDbasinsare proposed on the north side of Clear Creek,700 feet west of Mykawa
Road, on land owned by the City of Pearland(refer to Figure 1-7). Once HCFCDacquiresthe portion of the
parcel for the proposed project via an Interlocal Agreement, the site would be cleared of vegetation and
the SWDbasins would be constructed on either side of an existingaccess roadand closed gas well,
allowing access tothe gas well pad site from the north. HCFCD wouldcap the closed gas well. The west
SWhDbasin would be approximately 31 acresin size andhave the capacity to potentially detain
approximately 235 acre-feet of floodwater. The east SWD basin would be approximately 44 acresin size
and would have the capacity to potentially detain approximately 270 acre-feet of floodwater. The
proposed basins would be wet bottom basins with maintenance berms surrounding the basins(refer to
Figure 1-8). A north-south pipeline is located in the west portion of the site, and this pipeline would be
lowered in place as part of the proposed project. Additionally, electrical transmission towers parallel to
Clear Creek in the west section of the property would be relocatedalong the existing access road Within
the wet bottom basin, emergent wetland plants would be planted to improve water quality and enhance
native habitats. SWD basin slopes will be planted with200 stem/acre trees (5-gallon plants).

1.4.7 IBCSWDBasin

Onewet bottom SWDbasin is proposednorth of Clear Creeknear the southwest corner of the intersection
of the Sam Houston Tollway and Pearland Parkwayon land owned by the IBC. Named °A % ¢ O& R & »
because of the ownership, this basinis an expansion of the in-line SWDbasin originally included in the
GRP Alternative(refer to Figure 1-7). During the PEDstage of the project, the design of the original basin
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was expanded west and north from its existing location west of Pearland Parkwayonto property that will
be acquired by HCFCD for the proposed projecto provide additional SWDstorage for the proposed
project. The proposed SWDbasin would encompass an existing2.5-acre SWDbasin on a trapezoidal
parcel owned by Harris County andused as a SWD basiron the west boundary of the property (refer to
Figure 1-7). The elimination of the maintenance berm between the existing and proposed SWD basins
would provide more volume for the proposed project. The proposed basin would also encompass an
existing SWD basin encroachment on the east sideThe total SWDbasin would be approximately 73 acres
in size and have the capacity to potentially detain approximately 600 acre-feet of floodwater. The basin
design includes a relocation of the existing utility that runs along Clear Creek bankand the lowering in-
place of existing pipelines. The proposed basin would be a wet bottom basin with maintenance berms
surrounding the basin (refer to Figure 1-8). Within the wet bottom basin, emergent wetland plants would
be planted to improve water quality and enhance native habitats. SWD basin slopes will be planted with
200 stem/acre trees (5-gallon plants).

1.4.8 Hughes SWDBasin

The Hughes SWDbasin is located southeast of the eastern project limits on the east side of Clear Creek,
north of Hughes Road on land owned by HCFCI(refer to Figure 1-7). The SWDbasin would be
approximately 68 acresin size and have the capacity to potentially detain approximately 1,000 acre-feet
of floodwater. The proposed basin would be a wet bottom basin with maintenance berms surrounding the
basin (refer to Figure 1-8). Within the wet bottom basin, emergent wetland plants would be planted to
improve water quality and enhance native habitats. SWD basin slopes will be planted with200 stem/acre
trees (5-gallon plants) .
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Figure 1-7. Proposed Off-line Stormwater Detention Basin Locations
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Figure 1-8. Proposed Off-line Stormwater Detention Basin Design
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149 Placement Areas

The USACE identified 6éur (4) placement areas that could be used for excavated material from the
construction of the proposed project. The parameters for the location of the placement areas included
being outside the Federal Emergency Management Agency FEMA) effective 0.2% (500 -year, shaded
Zone X) flood plain, situated in upland areas, and suitable for the placement of excavated material. Three
(3) placement areas, Almeda-Genoa, Allison Road, and Turkey Creekvere part of the GRP Alternative. The
Turkey Creekplacement area was removedwhen it wasdetermined that the site was on an active olil field
(refer to Section 2.1). Two (2) additional placement areas, Scott Street and Mustang Bayou, are now
included in the proposed project. The four (4) current placement areas are AlmedaGenoa (multiple
owners, including HCFCD), Allison Road (owned by private entity), Scott Street (owned by HCFCD), and
Mustang Bayou (owned by the City of Pearland).The four placement areas required a total of 433 acres.

Two (2) placement areas (Aimeda Genoaand Scott Street) havealready been usedas placement areasfor
other projects and one (1) placement area (Allison Road) is currently in use as a gravel pit. Mustang Bayou
is a man-made borrow pit.

All four (4) placement areas wereanalyzed, and these data sets are presented in this SEA.
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2. Alternative s Considered

2.1 Alternatives Considered and Dismissed

A memorandum from the USACE Director of Civil Worksormally accepted the request to modify the GRP

Alternative based on the PED evaluations. This initiated the PACR process under the authority of the

Southwestern Division. The PACRprocessfor the Project will determine if the PED modifications to the

authorized Project xéU °iRébR& ébPU ¢PRUU,é URéUeUERAAxET xeébaeReéi xalU iRAA Ué
commensurate benefits of the project as authorized by the U.S.Congress$. Therefore,no new alternatives

were considered and dismissed folbwing approval of the 2012 GRR(USACE 2012b)and FSEISUSACE

2012a). Instead, only modifications /draft iterations to the GRP Alternativewere developed andinitially

analyzed for optimized performance based on changed conditions and compliance based onthe

parameters set in the memorandum. The design iterations, which considered varying lengths of channel
conveyanceimprovements with and without SWD basinsand varying numbers of SWD basinswere

UdaéRUUeUU igeb x °ixael U aane éitbdy did dor meet tredpiiojddtb purpose, need, and

anticipated benefits,did not ééxi iRépPR& éPU ¢PRUU, é ARardid ot 8vbi indiiciige P &R éi

adverse downstream impacts For these reasons, these iterationsvere not carried forward for final

evaluation. The PEDmodifications were identified as having the same project purpose as the GRP,

YUaUexeray vadaalaéeexel glUalluRreeée épxé xeU iRépRAa UOUUexa xaU xeéedal
discretionary authority.

2.2 Post GRR andFSEISPreferred Alternative Evaluation

The preferred alternative, identified as the GRP Alternative and the National Economic Development Plan
in the 2012 GRRand FSEISwhich includes modifications to the Clear Creek channel is the preferred
alternative for the Project. Since the approval of the 2012 GRR and FSEISpre-construction site conditions
within the Clear Creek watershedhave changed, therefore, after the GRP Alternative was approved and
funding received, a detailed examination of the preferred alternat ive was conductedduring the PEDstage.
This processinformed the PACR The following discussion explains how the GRP Alternative was adjusted
to become the proposed project presented in Section 1.4.

In the 2012 GRR and FSEIS, it was anticipated that downstream communities would receive benefits from
the GRP Alternative.After the Project received full funding in 2018, the Clear Creekcommunity raised
concerns about potential downstream impacts of the GRP Alternative and these concerns were validated
in a subsequent H&H model.

The Project was evaluated with the newest modeling technology available, which meant using a 1D-2D
H&H model and the National Oceanic and Atmospheric Administration , &tlas 14 rainfall data. The
updated model evaluated the current conditions of Clear Creekand its tributaries, recent development in
the area, changed topography, and changes to environmental factors Based on the results of theupdated
H&H model, it was determined that the design elements of the GRP Alternative should be evaluated to
ensure the Project benefits were within the discretionary authority limits of the Chief based on what was
originally authorized by the U.S.Congress Additionally, the Project should not transfer the flood risk from
one area to another and should remain in compliance with NEPA and other applicable federal, state and
local regulations. The GRP Alternativewas evaluated in the context of pre-project (2012) and current
(2021) development and environmental conditions to determine if these requirements were fulfilled .

The updated H&H analysis confirmed that water surface elevation differences from the 2012 GRR analysis
warranted refinements to the GRP Alternativecomponents to better achieve the intended risk reduction
goals of the 2012 GRR and all the preceding recommendations under the original authorization.
Additionally, updated study area conditions showed that higher water surface elevations result for each
scale of storm event than were estimated during the 2012 GRR and induced damages were evident when
the GRR phn was modeled under the updated 2021 H&H conditions. While refining the GRP Alternativeto

4 AReUUe&ae,é AUaUyYxenraa al ©neeébdenRéDécémitesrl® @620 1UdeU (bxaYUé
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produce a constructable PED plan, HCFCimed to eliminate induced damages (as required by 44 CFR
Part 60) and achieve risk reduction in the study area comparable to the GRRAlternative .

Since the approval of the 2012 FSEIS, PED steps were completed for the Mud Gully sectignherefore,

construction of the improvements to Mud Gully began ahead of the remaining sections of the GRP

Alternative and were completed in2024 DBpbU eéUaxRBarRaY éU0UéRAa&aé xadaY ¢calxe el00a
Turkey Creek were reevaluated

2.2.1 Turkey Creek

The proposed conveyance improvements for Turkey Creek were evaluated firsthrough H&H modeling,
which identified fewer benefits to existing structuresthan expected based on the analysis conducted
during the 2012 GRR and created an increased risk to the downstream communities along Clear Creekit
was determined that the proposed improvements to Turkey Creekmodeled under current conditions did
not provide the expected impacts and benefits approved in the FSEIS Additionally, during subsurface
utility inve stigations, 92 pipelines were identified in the Turkey Creek projectarea,and it was determined
that the necessary relocations would be cost prohibitive. For the identified reasons, Turkey Creelwas
removed from the Project.

2.2.2 E x & iCéeek

The H&H modeling conducted for E x & iCkeekwas based on the assumption that future regional
improvements planned for the area would be completed when the Clear Creek Federal Project started
construction. The assumption made in the GRR model included a 5foot lower elevation of the existing
flowline at SH 35. However, these improvements never came to fruition. Without the additional depth, the

proposed channel conveyance Rada e dailalaeé é& Exei é 2004 UdeaU adée gU raxalala

Using H&H modeling, the flowline assumption was removed, and the results compared to an analysis of
local drainage district improvements implemented along E x & iCkeeksince the GRR The results indicated
that there would be minimal benefits to the E x & iCkeek areabut a significant increase of flood risk
downstream. For these reasons,E x & iCéeek was removed from theproposed project.

2.2.3 Clear Creek

The evaluation divided Clear Creekbetween SH 288 and FM 1959 into two (2) sections at Pearland
Parkwayto correspond to the break between areasthat were redeveloped based on local and federal
programs that removed structures from the floodplain and reduced flooding impacts . The area adjacent to
the downstream portion of the GRP Alternative from Pearland Parkwayto FM 1959, had been
redeveloped with numerous structures raised out of the floodplain and other structures under
consideration for removal through a FEMA and City of Pearland buyout program.Section 623 of the
Robert T. Stafford Disaster Relief and Emergency Assistance Act, as amended (Public Law 93), does not
allow duplication of activities between federal agencies which reduced the available options for
improvements in this area by the USACEBased on the H&H model, mproving Clear Creekconveyance in
this area created an unacceptable riskof flooding farther downstream, outside the project limits .
Therefore, it was determined that the conveyanceimprovements to Clear Creekbetween Pearland
Parkway andFM 1959 should be removed from the proposed project.

In the western portion of the GRP Alternative(SH 288 to Pearland Parkway) redevelopment occurred
between SH 288 and Cullen Boulevard that reduced the benefits to the area from the GRP Alternative.
However, betweenCullen Boulevard and Pearland Parkway, numerous structuresstill in the floodplain
would benefit from the proposed project. For this reason, theproposed conveyanceimprovements to
Clear Creekbetween SH 288 and Cullen Boulevard were removed andonly the conveyance improvements
and SWD basinsbetween Cullen Boulevard and Pearland Parkwayare included in the proposed project.

wUeUe e0adiray Uaailixall Raxedilalaeé ead béeeaURrqgeetlitvasxalU Exei, é el

necessary to model the GRP Alternative conveyance improvements along Clear Creek to identify whether
the benefits from the improvements were still in line with those identified in the FSEIS. Preliminary results
of the Clear Creek H&H model ndicated that constructing SWD basins would provide adequate storage to
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reduce the risk of stormwater flooding and provide benefits commensurate with those originally identified
with the GRP Alternative in the FSEIS. Potential SWD basin sites along the full extent of Clear Creek (SH
288 to FM 1959) were identified through the review of available public lands, undeveloped lands, and
developed properties. Approximately 17 sites were identified and rated based on their H&H performance.
From these 17 sites, those that did not provide the highest benefit, and were not within the limits of the
GRP Alternative channelconveyanceimprovements, were removed, which included all the smaller SWD
basins.Eventually, four (4) SWD basins were identified to include in the proposed project.

An analysis of the reduced Clear Creek conveyance improvements plugour (4) SWD basinsidentified as
the IBCSWDBasin, City of PearlandSWDBasins, and HughesSWDBasin, indicated that flood risk
downstream was reduced commensurate with what was identified in the 2012 GRR The GRP Alternative
required approximately 375 acres of placement area outside the 0.2% (500-year) storm event for
excavated material associated with the construction of the alternative. Three (3) placement areas were
identified in the GRR Turkey Creek,Almeda-Genoa, and Allison Road. As part of the field investigations
conducted during the PED phase, it was determined that the Turkey Creek site was not a suitable
placement area because it issituated on an active oil field and use of the property would result in high
environmental mitigation and utility relocation costs. Consequently, the Turkey Creek placement area was
removed and two (2) additional placement areas, Scott Street and Mustang Bayou, were identified .

2.3 Updated Preferred Alternative

The preferred alternative from the 2012 FSEIS, the GRP Alternativewas evaluated as explained in
Section 2.1 and is not a new alternative. The H&H modeling conducted under current conditions for the
GRP Alternativeresulted in a project that increased flood risks downstreamand cancelled out most
benefits while being cost prohibitive ; therefore, the GRP Alternative wasmodified to include only
conveyance improvements between Cullen Boulevard and Pearland Parkway two (2) in-line SWD basins,
four (4) SWD basin sitesand four (4) placement areas, which together are identified as the proposed
project. The proposed project is the Leag Environmentally Damaging Practicable Alternative, the
Recommended Plan, and the plan preferred by the local sponsor.

2.3.1 Mud Gully

During the PED phase of the project, it was determined that the Mud Gully improvements couldbe
constructed as presented in the FSEISThe Mud Gully conveyanceimprovements were extended from
0.8mileto 1mile €& axRaéxRa ¥%Uxa0¢ rédaxWaydeldkod scivicé. The extension carries the
improvements past the channel dogleg that was directly upstream of the Beamer Road bridge to reduce
the erosion control issues associated with the sharp turn.These improvements arecurrently under
construction between Sagedowne Lane and the rejoining of northbound and southbound Beamer Road.
The existing channel will be lined with concrete to maintain stability of side slopes. The concrete-lined
conveyance improvements consist of a top width that fits between northbound and southbound lanes of
Beamer Road and a 45foot bottom width with 2:1 to 3:1 side slopes. The design keeps the existing flow
line and widens the bottom width. As noted earlier, it was determined that this improvement to Mud Gully
would be beneficial to Turkey Creek.

2.3.2 Engineering with Nature®

In 2010, the USACE initiatedEWN®as an approach to integrate natural and engineered systems. In its

EWN@Strategic Plan 2018-2023, the USACE defineEWN®x é °épbU R&aéUaéRrRaaxa xapvyaalaée a0 ax
engineering process to efficiently and sustainably deliver economic, environmental, and social benefits

ébedevyYb UdaaxgdaexenRaa » pbpU @ e EWBIRftAtaes intolind oveldlldésigeia ordérU ¢

to achieve these benefits.

The four SWD basins included in the proposed project would be built to HCFCD design criterighased on

decades of research and lessons learned on similar projects, documented in theDesign Guidelines for

HCFCD Wet Bottom Detention Basins with Water Quality FeaturesA ¢ A ¢ A 18 A¢gA¢cA é iUYUéexéraa
management and tree planting programs (HCFCD, 2023), as well as the key elements of USACEWN®

initiative. Combining these principles will produce a sustainable and resilient design that, once
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implemented, will serve its intended flood risk management function and provide a host of lasting
ancillary benefits to the community and environment of the Clear Creek Watershed.

The key elements of the USACEEWN®initiative include:

f Use science and engineering to produce operational efficiencies supporting sustainable delivery of
project benefits.

f Use natural processes to maximum benefit, thereby reducing demands on limited resources,
minimizing the environmental footprint of projects, and enhancing the quality of project benefits.

f Broaden and extend the base of benefits provided by projects to include substantiated economic,
social, and environmental benefits.

f Use sciencebased collaboration to organize and focus interests, stakeholders, and partners to reduce
social friction, resistance, and project delays while producing more broadly acceptable projects.

The proposed project would achieve sustainable flood resilience and environmental and social benefits by
aliUexYRAY &xéé UayralUeray UiaelUerU0auUU0 xaU A¢,A¢,A 6 éURUABRURU xeee
éRraRaxe UUéRYa UUxeeelUé AgAcA é UUéRYa UenReUeRx xalU UUéRYA YeRUUA
through evaluation and scientific monitoring of previously completed SWDbasin and conveyance projects.

Similar project examples include the Willow Waterhole SWDBasin, Keith Weiss ParlSWDBasin, Mason

Creek SWDBasin, Art Storey ParkSWDBasin, and the Upper Langham Creek Corridor. These projects

include stormwater quality treatment wetlands, sediment forebays, preserved and restored wetland and

riparian zones, riparian reforestation zones, native grass test plots, natural channel desigrfeatures,

floatable collection devices, and park and trail amenities. Previous habitat restoration features and

vegetation test plots have been monitored at each of these sites to refine design elements on future

projects and demonstrate the overall success in designing, implementing, and maintaining HCFCD

facilities and rights of way to work with nature. All of these projects have achieved their performance

criteria ecosystem restoration and enhancement through these EWN®approaches and use of adaptive

management measures, when required.

HCFCD has conducted wetweather water quality monitoring at several SWDbasins since 2008.
Permanent sampling stations are established at both inflow and outflow locations of each site to
determine flow -weighted pollutant loading as each storm progresses. Monitoring information and
sampling data are able to be viewed and anayzed using a suite of tools at www.bmpbase.org. Results
indicate that the overall quality of stormwater runoff leaving each of these sites improves, with Total
Suspended Slids removal efficiency ranging from 60 -90% and E. coli bacteria reductions of 50-95%.

The EWNGfeatures for the proposed project include four (4) wet bottom SWDbasins with herbaceous
wetlands integrated into the basin bottoms and the adjacent preserved riparian forest corridors and
reforested floodplain forest along Clear Creek creating a diverse ecosystem for flood risk management.
These EWNG@features will also improve aesthetics and improve the quality of natural greenspace in a
rapidly urbanizing region to better support community health, create economic stability, and protect
environmental habitat and water quality. Specific strategies include:

f Sediments and floatable debris interception using sediment forebays at major inflow locations within
and between basin connections. Preliminary monitoring data indicate significant reductions in
sediment and debris on HCFCDSWDbasins that incorporate these wet bottom and related stormwater
guality treatment features.

f Deeper wet bottom SWDbasins can interface with the shallow groundwater table to maintain a
permanent pool of water between precipitation events. Basins with this additional water source are
capable of supporting a wider range of environmental enhancements while storing more flood water
than a traditional dry bottom design excavated to a shallower depth. Maximizing SWDpotential in the
wet bottom design also promotes the EWNG@Initiative to minimize environmental footprint required by
larger dry bottom SWDbasins or a separate wetland restoration site.
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f A combination of submerged vegetated wetland shelves and deeper pools would be designed within
the wet bottom basin to create diverse habitat for wildlife and to restore natural wetland functions.
Using the excavated areas created by the proposedsWDbasins allows for successful wetland
restoration by taking advantage of their lower position in the landscape where wetlands tend to
naturally develop. Varying depths of vegetated shelves within the wet bottom basins will create habitat
diversity and reduce nuisance mosquitos. Benefits include stormwater runoff treatment, improved bank
stabilization, infiltration and attenuation of flood waters, and reduction in sediment discharge.

f Native wetland vegetation and native woody vegetation would be used in the revegetation and planting
plan along the bottom of the basins and the basin side slopes, respectively,to improve sustainability
and natural functions of the enhanced SWDbasin system. Native vegetation is adapted to the local
climate and rainfall patterns and HCFCD's planting lists have been refined through decades of
vegetation management and planting experience to select species best adapted to extreme
fluctuations in water levels and diverse soil conditions, thereby creating a sustainable and resilient
system. Herbaceousand woody planting lists are planned with a mix of early successional,quick-
establishing species balanced with later successional, slowergrowing species to achieve shortterm
andlong-éUéa eUiUYUéxeéRaa éeUUUéé ExéRiU iUYUéxeRrteeafaUaeURay Ueaa
wetland nursery, allows for more sustainable project implementation since plant materials are locally
sourced.

f Opportunities for integrating preserved upland and riparian forest habitat buffers with habitat
restoration areas within the proposed SWDbasins will be evaluated and implemented to create
corridors for wildlife and stable connections for the movement of water. These vegetated buffer areas
will also provide locations for partners to develop other multi -objective uses such as parkland and
trails.

f Once established, these naturebased features within the enhanced SWDsystem will require less
traditional cyclic maintenance, such as mowing a grasslined dry bottom SWDbasin. Restored wetland
and riparian forest habitats require periodic invasive species control, hazardous tree removal, and
debris removal following storm events, but these activities are much less frequent than cyclic mowing
and are generally less costlyresulting in long -term sustainability that supports the EWNG®@initiative .

f Invasive species wuld be removed from the preserved riparian corridors and prevented from
establishing in the restored wetlands and riparian floodplain forests to improve the quality of habitat
along Clear Creek within the project area. Invasive species control is an importanEWNG@®feature that
ensures native and locally adapted vegetation is promoted. Advantages to invasive species control
include providing higher quality habitat for wildlife, improv ing bank stabilization with native woody
vegetation, sugainable long -term maintenance, and improved resiliency to recovery from future
flooding. Invasive species management will be an ongoingE WN®effort.

Recognizing that limited ROWrequires innovative thinking, the proposed SWDbasinsreforestation areas

would offer multi -layered opportunities through collaboration with regional partners and stakeholders.

HCFCD strives to be a regional source of scienceéased information and inspiration to national,

international, and regional partners and agencies with similar Y& xaé xaU aRééR&A¢é A A¢ A, é ééxalUx
practice of using community engagement meetings, briefing meetings for elected officials, and specifically

for the proposed project, meetings with the Interagency Coordination Team ensure that stakeholder and

partner feedback is incorporated early in the project design stage to achieve the highest functioning

solution accepted by all partners.

2.3.3 Preferred Alternative Description

The proposed project includes the following elements:

f 6.4 miles of channel conveyance improvements along Clear Creek from Cullen Boulevard to Pearland
Parkway

f 1 mile of channel conveyance improvements along Mud Gully from Sagedowne Lane to Beamer Road

f Approximately 255 acre-feet of in-line SWDbasinsalong Clear Creek

f Approximately 433 acres of placement areas for excavated material
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f Four (4) off-line wet bottom SWD basins

- WestCity of Pearland SWDbasins (potentially detains 235 acre-feet)
- East City of Pearland SWDbasin (potentially detains 270 acre-feet)

- IBC SWDhasin (potentially detains 600 acre-feet)

- Hughes SWDbasin (potentially detains 1,000 acre-feet)

f 3 bridge modifications (SH 35, Mykawa Road and Burlington Northern Santa Fe Railroad bridges)
f 17 utility relocations

f Environmental impact minimization, restoration, and enhancementsinclude invasive species removal,
EWN®elements such asforested floodplain tree plantings, and wetlands within the Pearland (East &
West), IBC, and Hughes SWD basins.

As an addendum to the FSEIS this SEA addresses impactsand benefits related to the proposed project in
comparison to the benefits and impacts for the GRP Alternative as outlined inthe 2012 GRRand FSEIS
Figure 2-1 is a visual representation of the progression of the Project from the GRP Alternativein the
2012 GRRto the proposed project.
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Figure 2-1.2012 GRR Project Components versus 2022 Project Components
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