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Objectives 

1.  Understand the impacts of thermal 
discharges during the summer to the Ohio 
River 
 

2. Determine if ORSANCO can access and 
interpret the data without the use of a 
contractor 
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Remote Sensing 
 Measurement of a 

quantity associated 
with an object by a 
device not in direct 
contact 
with the object 
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Remote Sensing of Water Quality 

   Reflected solar 
radiation back to 
space and emitted 
infrared radiation 
are used 
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Remote Sensing of Water 
Quality Parameters 

• Color 
• Temperature  
• Suspended 

Sediments 
• Salinity 
• Algal 

Bloom/Chlorophyll-a 
• Cyanobacteria 

• Total Phosphorous 
• Dissolved Organic 

Carbon 
• Aquatic Vascular 

Plants 
• Oils 
• Some Metals (in 

development) 



Page 6 

Remote Sensing of Water 
Quality Parameters continued 

• All change the energy spectra of the 
reflected/emitting thermal radiation from 
surface waters so they can be derived 
from RS measurements 

• Most Chemicals and pathogens do not 
directly affect the spectral properties of 
surface waters 
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Objective 1. Understand the impacts of 
thermal discharges during the summer to the 

Ohio River 

•Contract with Blue Water Satellite 
•Provided Satellite imagery and temperature 
data for entire Ohio River for the Aug. and Sept. 
of 2010 (avg hottest months and year from 2009-
2013) 

•Data had a 30m x 30m resolution (Ohio River 
in Louisville is 500 m wide) 
•Accuracy is +-2.74 deg. F. 
•Temperature at surface of water 
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•Landsat 7 and 8 
•438 miles above earth 
•4.7 miles/second 
•Launched Feb 11, 2013 
•Orbits earth 15 times 
per day 
•8 day cycle 
•5-10 year life 
expectancy 
•All data is free from 
USGS 
 
 

Satellites Used 
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Blue Water Satellite Project Output Overview 
Summer 2010 
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Area of Interest 3 example (River Miles 330.6 – 445.6) 
9-8-2010 (Julian Day 251) 
Air Temp = 63 min – 93 max 
In-situ temp @ Greenup = 83 deg. F 
Satellite temp range = 76.7 – 108.7 
Aquatic Life Protection Criterion = 87 deg. F 
Human Health Protection Criterion = 110 deg. F 
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AOI 3 Example 9-8-2010 
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Scene 

AOI 3 Example (Zoomed in) 9-8-2010 
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Temperature Violation Example 
9-8-2010 
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Current View 
9-1-2010 

River Mile 256 – 262 
Julian Day = 244 

Air Temp = 60 – 91 deg. F 
In-situ temp @  Racine = 83.17 

Power Plant Example with Ground and Barge 
Interference 
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Power Plant Example with Ground and Barge 
Interference 
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Objective 1.  
Understand the impacts of thermal discharges 

during the summer to the Ohio River 

Conclusion 
Using Remote sensing, on specific days 

in August and September of 2010, no 
human health violations were observed.  
The only significant section of the river 
with aquatic life violations occurred at 
river mile 405.3 to 407.4 for both years 
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Objective 2 – Determine if ORSANCO can 
access and interpret the data without the use of 

a contractor 

Ohio River Temperature Survey Utilizing 
Satellite Imagery 
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All data is available online for 
free 
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Ohio River Temperature Survey 
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8 Scenes needed for spatial 
coverage of the Ohio River 
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How ORSANCO Compared 
Blue Water Satellite Comparison to ORSANCO Method [BWS accuracy +-2.74 (f)] 

L&D Scene Date In-situ date 
Avg. In-situ 

Temp 
Avg. BWS 

temp 
Diff. between 
BWS & In-situ 

Avg.  ORSANCO 
Temp 

 Diff. between 
ORSANCO & 

In-situ 

Racine 9/1/2010 9/1/2010 83.17 83.295 0.13 84.15 0.98 

Greenup 9/8/2010 9/9/2010 83 81.45 -1.55 84.2 1.20 

Markland 9/15/2010 9/15/2010 78.8 71.4 -7.40 74.75 -4.05 

Cannelton 9/6/2010 9/7/2010 82.09 82.95 0.87 83 0.92 

Newburgh 8/28/2010 8/27/2010 85.67 83.85 -1.82 88.65 2.98 

Newburgh 9/6/2010 9/7/2010 81.96 81.05 -0.91 83.6 1.64 

J.T. Myers 8/28/2010 8/27/2010 84.975 80.6 -4.38 87.4 2.43 

Smithland 8/28/2010 8/27/2010 85.665 80.1 -5.57 86.5 0.84 

Average Difference between RS and in-situ -2.58   0.87 

Average Abs. Percent Difference between RS and in-situ 3.52   2.27 
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Objective 2. 
Determine if ORSANCO can access and interpret 

the data without the use of a contractor 
 

Conclusion 
Yes, the data can be accessed for free and 
interpreted using ArcGIS.  ORSANCO’s data 

showed a closer result to the in-situ samples  
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Summer 2014 
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Power Plant example, Summer 2014 
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Barge 
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Summer 2014 Example, Temp Violations 

Barge 
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An example of once thru power 

plants, no violations 
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Another Example of Thermal Discharge 
• On Aug 9, 2007 ORSANCO conducted a 

temperature profile characterization study 
• Results showed: 

– Upstream reference site was 84.56oF 
– Surface temp at Little Three Mile Creek 

confluence was 119.48oF 
–   elevated temps were observed 4.5 miles 

downstream of LTMC 
• Air temp = 73-100 oF 
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What's Next? 

• GPM – Global Precipitation Measurement 
– Data available now 
– Precip amount every 3 hours 

• SMAP – Soil Moisture Active Passive 
– Launched Jan 29th.   
– Will Provide Soil moisture content 
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Conclusion 
• Remote Sensing data is accurate to within a 

couple of degrees 
• ORSANCO can interpret the data ourselves 

with closer results to the in-situ measurements 
• The impacts of thermal discharges can be 

observed 
– No human health violations occurred on specific 

summer days in 2010 and 2014 
– Aquatic life criterion violations occurred in both 

2010 and 2014 at only one location, approximately 
river mile 405.7 
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