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Project goals & outcomes

1. Identify, locate, and map potentially obstructing objects
Combined underwater and terrestrial reconnaissance of the Clear Creek corridor will produce 2D maps highlighting

obstructions and key areas, tailored for easy and effective field team use.

2. Wetland and silt monitoring
By combining drone multispectral imaging, underwater scanning, and sediment analysis, data on silting rates in the Clear

d key dredging sites.

TREAD R

Creek and Lake system will inform flood capacity an

3. Incorporate and leverage this data into future initiatives
High-resolution spatial and elevation data is crucial for assessing flood risk, modeling inundation patterns, and redefining

the Clear Creek floodplain.
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Key Findings

1. Submerged obstructionsAbout 4,150 sonar contacts mapped
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Key Findings
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2. Lost storage capacityl6.7 million cubic yards of sediment SINE& - iorros: i Gaveston 5o; |
2001, roughly 80 percent from storms and 20 percent from
development ENOUGH TO FILL ASTRODOME 30x! Vs |

3. Land subsidenceOver 2 feet of sinking in 70 years, trapping oy 4
more sediment and compounding storage loss. LU o Ngee—

g

T smban

5’ N o 10 20 Kilometers
F/ w.+ E L)

s iap Data- TNRIS 2012
§ottrs ttand % Texas State Covnty Data- TIGER 2009




Key Findings

. Submerged obstructionsAbout 4,150 sonar contacts mappe S ! Ty &S
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. Lost storage capacityl6.7 million cubic yards of sediment sine®
2001, roughly 80 percent from storms and 20 percent from
developmentENOUGH TO FILL ASTRODOME 30 times.

Sedimentation Rates in Galveston Bay

. Land subsidenceOver 2 feet of sinking in 70 years, trapping
more sediment and compounding storage loss.

. Erosion prone bankss.3 miles of streambank with weak or
sparse vegetation, including a readhxXie Fm Rd to Timber Creek
Golf Coursepverlapping the Brio Superfund site E

. Channel blockaged-our log jams choking the upper creek
between Dixie Farm Road and FM 2351.




Recommendations

MAINTENANCE AND OPERATIONAL
1. Remove priority in  -channel obstructions.

2. Establish recurring monitoring. Resurvey the corridor every two to
three years and run rapid post -storm assessments so conditions are

tracked as they change.
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RESILIENCE

3. Restore wetland buffers and living shorelines. Stabilize the roughly
5.3 miles of erosion prone bank with nature -based solutions.

4. Prioritize the upper creek reach for water quality. Bank stabilization
near Dixie Farm Road, also reduces mobilization of mercury
contaminated sediment from Superfund site.
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5. Integrate the new elevation data into modeling. Use the combined
bathymetry and corridor surface in floodplain and hydrodynamic models

6. Target sediment management with volume maps. Focus future
dredging or sediment work where accumulation is greatest
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RESILIENCE

3. Restore wetland buffers and living shorelines. Stabilize the roughly
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REGIONAL COORDINATION

7. Build a watershed wide partnership. Coordinate stormwater,
sediment, and debris management with upstream municipalities




AERIAL RECONNAISSANCE




Overview & tasks

Cutting -edge drone and sensor technologies were used
to gain a new perspective and generate digital mapping
products for the Clear Creek system.

For aerial reconnaissance, work tasks and deliverables
included:

1. Collect high -resolution standard and multispectral
iImagery of Clear Creek. Generate visual and digital maps
of the survey area orthomosaic and vegetation health
(NDVI).

2. Provide high -resolution geospatial datasets Z raw
datasets including images, rasters, shapefiles, and other
geospatial information system (GIS) related files available
for current and future workflows.




Survey area

The survey area for aerial reconniassance is approximately 21 miles of Clear Creek ranging
form the Galeston County line to Clear Lake




Houston Hobby and Ellington
Airports

Although minimal overlap of the
airspace maintaing a flight ceiling of
400 ft occured with the operational
area, a certificate of waiver or
authorization (COA) application was
submitted to ensure complete

compliance and coordination with
surrounding airspace and FAA
guidelines.

FAA Form 7711-1 2025-P107-CSA
05879 was obtained

Airspace compliance
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ABOUT THE DRONE:

WINGTRA

A Efficient, cost -effective imaging
(~450 acres per flight hour)

A Advanced GPS integration
(centimeter -level accuracy)

A High -resolution sensors
(4 cm/px ground sampling distance (GSD))

A Department of Defense (DoD)
National Defense Authorization
Act (NDAA) compliant




Flight planning & Image Processing

Photogrammetri ¢ processing in Pix4D
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Multispectral NDVI mapping

The NDVI (Normalized Difference
Vegetation Index) mapping  for the
Clear Creek corridor, generated from
drone based high resolution
multispectral imagery captured in
October 2025 and processed
photogrammetrically at a 5 centimeter
per pixel ground sampling distance.

Webster

Friendswood

City of Houston, League City TX, HPB. Texas Parks & Wildlife, CONANP, Esri, TomTom, Garmin,

SafeGraph, GeoTechnologies, Inc, METI/NASA, USGS, EPA, NPS, USDA, USFWS
. NDVI NVDI value range \ Representation
NDVI Mapplng fOI' Clear Creek 0.4t01 Healthy dense vegetation
Destcripzion:dDrone-bassd :i%h-resoluti:rj, r|1|1u|ttispectraltimagery V;Iue (_1 to 1) 0.2t00.4 Stressed or sparse vegetation
captured and processed photogrammetrically to generate 1 :
normalized difference vegetation index (NDVI) mapping. 0100.2 Bare ground and dirt
Ground sampling distance (GSD): 5 centimerters/pixel. . -1t00 Water and non plant surfaces




High -resolution orthomosaic

The orthomosaic for the Clear Creek
corridor, a seamless image mosaic
spanning roughly 21 miles of the creek
sourced from aerial drone based
photogrammetry with imagery captured
in June 2026.

City of Houston, League City TX, HPB, Texas Parks & Wildiife, CONANP, Esn, TomTom, Garmin
SateGraph, GeoTechnologies, Inc, METI/NASA, USGS, EPA, NPS, USDA, USFWS

Clear Creek Orthomosaic o o0s
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Description: Image mosaic of 21 miles of Clear Creek sourced from
aerial drone-based photogrammetry.

Imagery captured June 2026




Erosion prone area z Middle -Upper Clear Creek

Multispectral 0 Standard EO

A The middle -upper Clear Creek
portion located in Galveston
County (Dixie Fm Rd to Timber
Creek Golf Club) exhibits

Vas /8 £S5 20 ; streambanks that have low NDVI

alue (-1 to 1 P > i : < i values representative of weak or

—5 o R " dying vegetation.

A While seasonal shifts occur, this is
indicative of an erosive seasonal
pattern if the vegetative roots
cannot re -establish during
growing season.

A Approximately 3.3 miles of creek
could be subjet to increased
erosion over time and during
severe rain and conveyance
events.

AR
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NDVI class NDVI value Acres Percentage
Healthy dense vegetation 0.4to 1 1,036 ~40%
Stressed or sparse vegetation 0.21t0 0.4 932 ~36%
Bare ground and dirt 0to 0.2 647 ~24%




Digital terrain model (DTM)

Digital terrain
model (DTM)

Elevation (ft) NAVD88
54.79

B

Pix4D processing generated a suite of georeferenced digital data products from the aligned imagery. For
the multispectral and standard EO surveys a digital terrain model (DTM) was generated representing the
bare earth ground surface. The elevation model supported topographic and hydrologic analysis.
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Integrated Data Products Z Subbottom profiler + sediment

A Underwater subbottom profiling
was combined with the physical
sediment cores so that the
continuous acoustic layering imaged
by the profiler could be validated

— \\ against the measured composition
ok ’jw % and age of the cores.
/X}g 2 - A Together they improve
3 i 8 = 1 understanding of how the sediment
£ - is layered and how much has
e f}"ls o accumulated, which supports
2% ?%.G{@ estimates of sediment volume,
= vy Ve deposition rates, and infill
26 FOA gy throughout the creek and lake.
o Y s e
N7 Clear Lake 7|




Integrated Data Products - DEM

Bathymetry raster

Elevation {ft} NAVDES
0%

. -31.24

The integrated, seemless DEM was created using bathymetry, high -resolution DTM, and latest
available (2025) 1-meter satellite -derived topography tiles from the United States Geological
Survey (USGS) 3D Elevation Program (3DEP).



Integrated Data Products

A This continuous surface across
the above water and below
water terrain gives the H&H
modeling an accurate and gap
free base, which improves the
reliability of flow, flood, and
storage predictions.
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Integrated Digital Elevation Model Eevation (fynavoss 0 12 25~ swies |\

37.68 N

(DEM) for Clear Creek and Lake gy . .

Created March 2026




STAY TUNED FOR IDRT STUDY
TWO 0 Hydrologic and
Hydraulic (H&H) Analysis and
Gate/Pump Optimization

THANK YOU!
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Project timeline

IDRT Study One - Sedimentation GANTT Chart
2025 2026
Task / Step Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul

|Project Startup & Protocols

Project kick-off
Field operation planning

Airspace authorizations

Drone operations - multispectral imagery Weather delay

Drone operations - standard imagery Weather delay

Data processing and analysis

Sidescan sonar

Elevation transects

Subbottom profile

Hydrographic survey

Data processing and analysis
T —

Sediment core acquisition

Core processing

Data analysis

Data product generation

Geographic information system (GIS) data integration
Data delivered to IDRT study two

Project updates and newsletters

Teaser data shared
GIS and raw data shared

Final report write-up and delivery




Flight planning

Launch & landing zones (LLZS)

GREEN TEER &
I'\TERRACE

Metric Multispectral Standard EO
Flight plans 21 17
Total flight time ~10 hours, 56 minutes ~5 hours, 56 minutes
Total field time ~42 hours ~30 hours
Total images captured 93,173 (6 bands/capture) 4,408

Flight plan creation




