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DIVISION OF WATER

General Responsibilities:

MISSION:

“To manage, protect, and enhance the quality and quantity
of the Commonwedlth’s water resources for present and
future generations through voluntary, regulatory, and
educational programs”

e Protect human health and the environment

* Manage and administer over 50 state and federal
programs with ~240 employees at 11+ offices across
the commonwealth



Kentucky Division of Water-
Remote Data Collection Program

* Dam Inspection- Aerial Imagery
* Thermal Aerial Imagery
—Water Line Leaks
—Dam Failure or Issues
—Springs and Groundwater
—Drought Conditions in Soil
—Wetland Delineation
 Bathymetry
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Flights and Floats

DOW sUAS
Drone/Bathyme
try Mission

® Inspection
Bathymetry

Assist

Site Cleanup

Emergency

(ERT)

TEAM = * 2024 conducted 62 flights/ 18 floats (bathymetric studies)
KENTUCKY.
* 2025 conducted 25 flights/3 floats (as of 30 May 2025)

ENVIRONMENT CABINET




Flood Monitoring and Inspection

TEAM .«
KENTUCKY. rankfort Kentucky May 2025 Flood

ENERGY AND
ENVIRONMENT CABINET




Landslide Estimates from May 2025 Flood
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Aerial Imagery- Dam Inspections

Initial Flight November 15, 2024 Inspection Flight
1/10/2019 11/15/2024

- Bullock Pen Dam Construction
KENTUCKY
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Thermal Imagery

Aerial Imagery-

July 2025
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Outfalls
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Aerial Imagery- Multispectral

Typical spectral bands

 The wavelengths are approximate; exact values depend on
the instruments (e.g. characteristics of satellite's sensors
for Earth observation, characteristics of illumination and
sensors for document analysis):

* Blue, 450-515/520 nm, is used for atmosphere and deep-

water imaging, and can reach depths up to 150 feet (50 m)
in clear water.

* Green, 515/520-590/600 nm, is used for imaging
vegetation and deep- water structures, up to 90 feet
(30 m) in clear water.

* Red, 600/630-680/690 nm, is used for imaging man-made
objects, in water up to 30 feet (9 m) deep, soil, and
vegetation.

* Near infrared (NIR), 750-900 nm, is used primarily for
Imaging vegetation.

* Thermal Infrared, 10,400-12,500 nm, uses emitted
KTEEI\IATI\(lJCKY instead of reflected radiation to image geological
——" structures, thermal differences in water currents, fires, and
ENVIRONMENT CABINET for n|ght StUd|es




Multispectral Indices

NDVI- Normalized Difference Vegetation Index

 NDVI- uses two bands of electromagnetic
energy to detect plant health. Vegetation
absorbs very little energy in the near infrared
bands but absorbs red light very effectively.

 NDVI values closer to 1 shows higher
vegetative occurrence while near or below O
indicates no vegetation.

* Plant health can be estimated by the amount
of energy reflected

near infrared — red

NDV I =z=———F—————————
KENTUCKY. near infrared + red
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Low= poor or stressed growth

healthy growth

Normalized Difference Vegetative Index
High
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Multispectral Indices

NDWI- Normalized Difference Water Index

This variant of the NDWI avoids creating false alarms in urban areas:
* < 0.3 - Non-water
e >= (0.3 — Water
* May be used to detect drought conditions and possibly line leaks

(X green — Xnir)
NDWI =

Xgreen + Xnair)
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NDWI- Normalized Difference Water Index
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Multispectral Indices

NDRE-Normalized Difference Red Edge

* The Index will give a value between -1.0 to
+1.0, with a higher value showing a healthy
plant environment

* Measures the amount of chlorophyll in a plant

e Some studies have shown links to
phycocyanin production in HABs

. (NIR — RE)
KENTUCKY. NDRE = (NIR + RE)
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Normalized Difference Red Edge

* -1 to 0.2 indicate bare soil or a developing crop;

* 0.2 10 0.6 can be interpreted as either an unhealthy plant or a crop that is not mature yet;

* 0.6 to 1 are good values indicating healthy, mature, ripening crops.
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TEAM “ 0 ha
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HAB Monitoring

* Multi- platform devices used
* rQPOD equipped with EXO-sonde and probes
—pH
—Conductivity
—Total Algae
—Temperature
—Dissolved Oxygen
—Nitrate UV
* P4 Multispectral Drone
e Autel EVO Il 640Tv3-Thermal/RGB
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L The Tools of the Trade
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Bathymetry

TEAM
KENTUCKY.

ENERGY AND
ENVIRONMENT CABINET




TEAM .s
KENTUCKY

ENERGY AND
ENVIRONMENT CABINET

Equipment

* rQPOD Drone Boat

07— High-precision GPS unit
—

Telemetry antenna

SonTek RiverSurveyor / HydroSurveyor-M9

Torrent Board with mounts for
thrusters, rQPOD, and sensors

SonTek PCM,
or MODUPC
option with
shorelink

LiPO Battenes

rQPOD remote
controlled motor

RADIOMASTER
TX16S Transmitter

Bathymetry, Discharge, Water Quality Imaging Real-Time Positioning

& Current Profiling

* Son

-Tek M9
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@ Discharge medsurement

@ Index velooty calibravon

@ Flow/volume delivery verification
@ Ground truthing discharge models
@ Habitat studies

@ Watershed flux and losding

@ High definition velocity profiles

SonTek M9 Applications

1 MHz beams
= 0.

5 MHz echo sounder 3 MHz beams

@ Bathymetry [255...

@ Reseryoir surveys and capacity predictions

SEss T s s ..,

@ Bathymetric volume caleulations

@ Velocity mapping

@ Reconngissances tool

@ Sediment flux detection

@ Longitudinal river surveys

@ Geomorphology studies



Sample of Products Generate

Filled Contours Capacity Curves

Elevation Voume Area
acft mg sgkm acres
726.3  28066.6 934.0845 0.523 129.235%
726 28295 921.9954 0.515 127.2591

725 27042 881.1663 0.5 123.5525 .
724 25824 BA1ATI6  0.487 120.3401 Chart Title

I 723 2403.6 802.7665 0.475 11?.3?45' ll 730 y =-6E-18x5 + BE-1dx° - 2E-10x° + 3E-07* - 0.0003¢* + 0.1443x + £72.1
722 23479 765.0656  0.462 114.1625 .- R*=0.5502

721 22353 T728.3747 0.443 110.9501
7200 21263 692,857 0.434 107.2436
719 2020.8 658.4797 0.42 103.7841
718 1918.5 625.1451 0.411 101.5602
n7 1819 592.723 0.397 98.10063
716 1722 561.1154 0.387 95.62964
715 16275 530.3225 0.378 93.40369
714 1535.2 500.2465 0.369 9118175

tion (ft)

Elewvay

13 14252 4709199 36 859578 0 500 1000 1500 .2:?: 500 3000 3500
712 13574 4423101 0.35 86.48675 Capacity (acft)

711 1272 414.4825 0.34 84.0157

710 1189.2 387.502  0.33 81.54465 Chart Title

709 1109 3613682  0.319 78.8265

708 10316 336.1473  0.307 75.86124 =00 = -4E-06%" + 0.0132¢* - 18,1581 + 12440x7 - AE+06X + GE+08
707 9572 3119046  0.295 72.89598 3000 R- 1

706 8859 283.6714  0.281 69.43651 5500

705 818.3 266.6439  0.266 65.72993 £ 2000

704 7942 2457568  0.252 62.27046 L.

703 6937 226.0428  0.238 58.81099 g 1500

702 6365 207.4042  0.225 55.59863 g 1000

701  582.6 189.8408  0.212 52.38626 i

700 5321 1733853  0.197 42.67969 .

699 485.3 158.1355 0.182 44.97311 660 670 80 690 700 710 720 730
698 441.8 143961 0.17 42.00785 i[5
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Water Quality — Next Phase of the Program

e Exo-Sonde * rQPOD —Drone Boat
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Water Quality — Next Phase of the Program

e Exo-Sonde * rQPOD —Drone Boat

»pH

» Temperature

P NitalLED-UV
Nitrate

P Dissolve Oxygen

P Blue-Green
Algae

P Turbidity

» Chlorophyll
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Products
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Wesley Turner

Environmental Scientist Advisor
FAA Part 107 Remote Pilot

wesley.turner@ky.gov
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