
Eradication of Green Sunfish from the 
Lees Ferry Slough using 

Liquid Ammonia
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Rapid Response: A Model of 
Shared Vision, Cooperation, Hard Work

IMR, GLCA, GRCA, NOCA
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“It is unlikely that the present 
arsenal of approved piscicides will 
be effective for controlling nonnative 
fishes in the southwestern United 
States” 

Dawson and Kolar 2003

New Piscicides?
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Ammonia

 Waste product of aquatic organisms

 Naturally present in the environment

 Natural bacteria in the environment 
break it down
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Green Sunfish - Background
 July 2015 - AGFD discovered large number of green sunfish in a 

backwater in the Lees Ferry Reach of GLCA below Glen Canyon Dam 

 If the green sunfish dispersed downstream in large numbers, they are 
likely to have negative interactions with native fish like the humpback 
chub. 

 As a result, partner agency biologists agreed that elimination of this 
invasive species from the backwater slough was necessary and urgent. 

Lisa Winters AGFDJoe Tomelleri



 AGFD permit to apply rotenone
 Requires Approval from State Game and Fish Commission
 Requires Detailed Implementation Plan

 Arizona DEQ
 NOI and PDMP 
 Requires State Certified Applicator

 NEPA compliance – GLCA action
 NPS leadership determined that Categorical Exclusion was 

appropriate
 “NPS 2015 NEPA Handbook 3.3(C)(2): Restoration of 

noncontroversial native species into suitable habitats within 
their historic range and elimination of exotic species.

 Tribal Consultations
 FWS consultation
 Numerous other permits and processes

2015 Rotenone - Processes and Permits
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Rotenone 
application

Calculations

Measuring CFT 
legumine

Neutralization
KMnO4
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Rapid Response in 2015

 July 2015 - GSF infestation discovered
 August 2015 - Two Mechanical Removals  
 August-Sept 2015 - Risk assessment and review of 

Treatment Options, continued mechanical removal
 Oct 7 – Temporary net barrier installed
 October – permits, planning, compliance, approval
 Nov – No HFE
 Nov 2-6 – First Rotenone Treatment
 Monitoring Nov 12-13 - NO GSF found – no 2nd Treatment
 Future Prevention

E X P E R I E N C E    Y O U R    A M E R I C A



GSF removed by electrofishing and netting in 2016



2016 Green Sunfish Rapid Response

 Two detection trips in July 2016 = no GSF
 August 2016 – GSF detected
 Phased approach
 10 removal trips from August – October captured and 

removed over 4600 GSF
 Trips conducted by GCMRC, AGFD, and NPS

 GSF numbers were reduced by mechanical removal but 
cannot eliminate GSF from the site

 Rotenone strongly discouraged by AGFD
 NPS applied for a permit from ADEQ to apply ammonia 

as an experimental piscicide
 NPS Research Permit and CE



 AGFD permit  not needed to apply pesticide other 
than rotenone

 Arizona DEQ
 NOI and PDMP
 Requires State Certified Applicator

 NEPA compliance – GLCA action
 NPS leadership determined that Categorical Exclusion was 

appropriate
 “NPS 2015 NEPA Handbook 3.3(C)(2): Restoration of 

noncontroversial native species into suitable habitats within their 
historic range and elimination of exotic species.

 Tribal Consultations
 FWS informal consulation (Letter of concurrence)

2016 Ammonia - Processes and Permits
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Estimated #of passes to significantly reduce risk



Experimental Ammonia Treatment

 Noon Oct 20, 20 gal ammonium hydroxide 27%
 Dying fish 90 min
 Ammonia 8+ ppm
 Sentinel fish all dead next morning
 A few live fish along bank where some inflow
 Treated with one more gallon
 Next week barge electrofishing, no fish
 Slight levels of ammonia in first 3 yards of lower 

slough, no dead fish
 HFE Nov 7 to 12 (96 hours at 38,000 cfs)
 Success
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Ammonia as piscicide
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Small crew

• Secondary 
containment

• Spill kit
• Personal 

protective gear
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5 gal. jugs 29% ammonium hydroxide



Testing for ammonia levels in the area
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Hargreaves and Tucker 2004

NH4
+ and NH3

Temperature = minor effect on toxicity
pH = Large effect on toxicity
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EPA toxicity values for selected aquatic organisms

Species Ammonia 
(mg/L)

Nitrite 
mg/L

Rainbow trout 1.09 2.5
Brown trout 0.701
Brook trout 1.05
Northern whitefish 0.473
Red shiner 3.16
Fathead minnow 3.44 2.61
White sucker 2.22
Channel catfish 3.8 1.39
Mosquitofish 3.2
Green sunfish 2.11
Bluegill 2.97
Smallmouth bass 1.78
Largemouth bass 1.7 1.14
Walleye 1.1



ML estimate of number of GSF remaining 
after each pass

Preliminary results provided by Charles Yackulic (GCMRC).   
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Advantages of Ammonia

 Stays toxic for 35-40 days (temperature dependent)
 Highly soluble in water - no mixing needed
 Inexpensive ($213 for a 55 gallon drum)

 Logistically feasible on a large scale
 Already labeled as a pesticide – just not labeled for 

aquatic use
 Will not harm terrestrial animals
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Disadvantages

 Toxic fumes prior to mixing with water
 Can Create an algae bloom
 Not effective at Low pH and less effective at cold 

water temperature



Refine effective minimum dose
Addidtional Experiments in natural systems

Flowing water - drip applications

What’s Next


	Eradication of Green Sunfish from the Lees Ferry Slough using �Liquid Ammonia
	Rapid Response: A Model of �Shared Vision, Cooperation, Hard Work
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Green Sunfish - Background
	2015 Rotenone - Processes and Permits
	Slide Number 9
	Slide Number 10
	Rapid Response in 2015
	GSF removed by electrofishing and netting in 2016
	2016 Green Sunfish Rapid Response
	2016 Ammonia - Processes and Permits
	Estimated #of passes to significantly reduce risk
	Experimental Ammonia Treatment
	Ammonia as piscicide
	Slide Number 18
	Testing for ammonia levels in the area
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	ML estimate of number of GSF remaining after each pass
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29

