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Background

• Need for barriers/deterrents
• CO2 could be a non-physical fish barrier
• Non-selective deterrent

• Recent research
• Lab studies
• Pond studies
• Field study 

• Next steps (2019 projects)
• Registration of CO2 with USEPA
• Engineering feasibility study

Carbon dioxide treatments at a water control structure on the Illinois 
River (Lewistown, IL)



Carbon Dioxide-Carp

• U.S. EPA registered on April 2019
• Current label

• Restricted to USGS, USFWS, 
USACE, State Resource 
Managers, or those under 
their direct supervision

• Approved uses:
1. Asian Carp deterrent
2. Under-ice lethal control



How Resources Managers Can Obtain Label
• Web-enabled system available January 2020?
• Modeled after FWS Investigational New Animal Drug 

(INAD) Program Management System
• What’s being done now?

• Developing website content
• Developing user web site access process
• Developing user data entry process to report 

information required for annual EPA reporting
• State registration, NPDES
• Location of application
• Species
• Adverse event/Unexpected outcomes

• Developing process to track label access
• Assessing costs 



Engineering feasibility study

• Multi-agency research project
• Fox River Navigational System Authority
• WI Department of Natural Resources
• August-September 2019

Testing objectives:
1. Engineering and economic assessment
2. Effects on water quality
3. Air quality (human safety)
4. Non-target effects
5. Fish behavioral responses

Fox River Lock #2 (Kaukauna, WI)
Approx: 144’ x 33’ x 7’



Engineering feasibility study
Preliminary observations

• Treatments to 100-150 mg/L CO2 took ~10 min
• At warm water temperatures and high algal biomass

• pH at target concentration for this water body is 6.2-6.4
• Atmospheric levels much less than OSHA standard (8-h, 5,000 ppm)
• Low CO2 concentrations leaving the lock after filling and flushing



Cost estimates

Estimated cost for 1 acre-foot of water
Target 

Concentration 
(mg/L)

Cost
($/lb CO2)

Gas-transfer efficiency (%)

50 75 90 95 99
100 0.05 $27.18 $18.12 $15.10 $14.31 $13.73

0.10 $54.37 $36.24 $30.20 $28.61 $27.46
0.15 $81.55 $54.37 $45.30 $42.92 $41.19

150 0.05 $40.77 $27.18 $22.65 $21.46 $20.59
0.10 $81.55 $54.37 $45.30 $42.92 $41.19
0.15 $122.32 $81.55 $67.96 $64.38 $61.78

200 0.05 $54.37 $36.24 $30.20 $28.61 $27.46
0.10 $108.73 $72.49 $60.41 $57.23 $54.91
0.15 $163.10 $108.73 $90.61 $85.84 $82.37

Estimated cost for one lock 
volume (low water)

Lock volume
(cubic meters) 30,100

Target 
(mg/L) 150

CO2 cost ($/lb) 0.05
Gas-transfer 

efficiency (%) 0.95
Estimated Cost $524

Total CO2 (lb) 10,478



Next steps
• CO2 is not currently in TSP at BRLD
• Potential applications for CO2

• Intermittent use in lock or approach channel
• Supplement existing deterrents (e.g., electricity, acoustics)
• Backup plan during scheduled or unscheduled maintenance

• Next steps
• Data analysis and summaries from Kaukauna lock project 
• State registrations
• A&E for management installations
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