
 
 
 
 
 

 Region 4 
4600 Giant Springs Road 

Great Falls, Montana 59105 
 
TO: Governor's Office, Mike Volesky, Room 204, State Capitol, P.O.200801, Helena, MT 59620-0801 

Environmental Quality Council, Capitol Building, Room 106, P.O Box 201704, Helena, MT 59620 
Dept. Environmental Quality, Metcalf Building, P.O. Box 200901, Helena, MT 59620-0901 
Montana Fish, Wildlife & Parks  

Director's Office 
Fisheries Division 
Wildlife Division 
Enforcement Division 
FWP Commissioners 

MT Historical Society, State Historic Preservation Office, P.O. Box 201202 Helena, MT 59620-1202 
MT Land Reliance, PO Box 355, Helena, MT 596240355 
MT River Action Network, PO Box 8298, Bozeman, MT 59773 
MT State Parks Association, P.O. Box 699, Billings, MT 59103 
MT State Library, 1515 E. Sixth Ave., P.O. Box 201800, Helena, MT 59620 
Prickly Pear Sportsmen Assoc., PO Box 48, E. Helena, MT 59635 
Trout Unlimited – Pat Barnes Chapter, PO Box 4404 Helena, MT 59624 
James Jensen, Montana Environmental Information Center, P.O. Box 1184, Helena, MT 59624 
Jean Johnson, MOGA, PO Box 1248, Helena, MT 59601 
Janet Ellis, Montana Audubon Council, P.O. Box 595, Helena, MT 59624     
George Ochenski, P.O. Box 689, Helena, MT 59624 
Walleyes Unlimited, Upper Missouri River Chapter, PO Box 5791, Helena, MT 59602 
Wildlife Federation, P.O. Box 1175, Helena, MT 59624 
Bill and Sandy Hardie, 5896 Birdseye Rd.  Helena, MT 59602 
Maurice Hardie, 5845 Birdseye Rd. Helena, MT 59602 
Howard Reid, 6001 Birdseye Rd, Helena, MT 59602 
Paul Straw, 6111 Birdseye Rd., Helena, MT 59602 
Elizabeth Manely, 410 Dundee Trl.  South Pines, NC  28387-7304 
William and Tracy Gehring, 5601 NW Lincoln Rd.  Helena, MT 59602   
Lewis and Clark County Commissioners, L&C County Courthouse, Helena, MT  59602    

 
Ladies and Gentlemen: 
 
The enclosed Environmental Assessment (EA) is submitted for your consideration.  It was prepared for the proposed 
rescue of a rare, pure strain Westslope Cutthroat Trout population in Threemile Creek using the piscicide rotenone.  The 
chemical treatment of Hardie Pond and limited portions of Threemile Creek in Lewis and Clark County will involve the 
temporary relocation of native Cutthroat Trout to nearby Fosket Pond.  Following chemical treatment, Cutthroat will be 
returned to Hardie Pond.  The treatment will target the complete removal of illegally introduced white suckers.  Since 
being illegally introduced, the suckers have become over-abundant resulting in undesirable competition with and causing 
the decline of a very unique population of pure-strain Westslope Cutthroat Trout indigenous to the Threemile drainage. 
 
Any questions or comments on this project should be addressed to the undersigned by July 5th, 2005. 
 

Sincerely, 
 

Steve Leathe 
Regional Fisheries Manager 
(406) 454-5855 
Email sleathe@mt.gov
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MONTANA FISH, WILDLIFE AND PARKS 
FISHERIES DIVISION 

 
ENVIRONMENTAL ASSESSMENT OF THE 

CHEMICAL TREATMENT OF HARDIE POND 
 
 

PART 1. PROPOSED ACTION DESCRIPTION 
 
A:  Type of Proposed Action:  Hardie Pond (11N R5W S 24) is an impoundment on Threemile 
Creek, west of Helena, Montana that covers approximately 5.0 surface acres at full pool.  The 
reservoir is on private ground and is used for irrigation and stock water.  This pond was created 
in the late 1800’s when the rail grade connected the gold mines near Marysville to smelters in the 
Helena valley.  The rail grade dammed Threemile Creek and created an impassable barrier to fish 
movement and isolated 2-3 miles of the watershed.  The result of this was that the indigenous 
population of pure westslope cutthroat trout (WCT) was isolated from nonnative species such as 
rainbow and eastern brook trout.  Currently there is a small population of pure WCT in the pond 
(2004 population estimate N=141 (95% C.I.= 85-405)) and approximately 200 WCT in 12,500 
feet of stream above the pond.  In addition to WCT, fish species present above the dam include 
mottled sculpin and the illegally introduced white sucker. 
 
Genetics testing in 1999 determined that the WCT in Threemile Creek were 100% genetically 
pure.  This population represents one of only two pure WCT populations in the Helena Valley 
and possibly the last pure population east of the continental divide to exist at an elevation lower 
than 5,000 feet (Hardie pond is approximately 4,400 feet).  In the upper Missouri River 
Subbasin, an area encompassing the Missouri River drainage from Three Forks to Wolf Creek, 
MT, it is estimated that native WCT occupy less than 2% of their historic range (< 35 miles of 
stream). In general, pure WCT populations in the Missouri River basin persist in isolated 
headwater habitats (Shepard et al. 2003).  Long-term persistence (100+ years) of many WCT 
populations in the Missouri River drainage is unlikely without efforts that address factors 
associated with declines of the species across the range (Nelson et al. 2005). 
 
White suckers were illegally introduced in Hardie Pond between 1999 and 2001 based on 
estimated maximum age of adult suckers collected in Hardie Pond in 2004 and 2005.  Since 
introduction, the suckers have successfully reproduced to a point of overpopulation.  Trap netting 
operations in 2004 removed 25,000 suckers weighing an estimated 1,000 pounds.  In 2005, over 
10,000 additional suckers have been removed.  Due to overpopulation, the majority of the 
suckers are infested with parasites and are in extremely poor condition.  This overpopulation of 
illegally introduced suckers has reduced WCT growth and survival to the point that the long-term 
viability of this population is in question.  Mechanical removal of suckers in other ponds has 
proven effective at temporarily enhancing trout growth, but ineffective at reducing long-term 
sucker numbers.  Therefore, MFWP is proposing to renovate the reservoir by chemically 
removing all fish using rotenone.  Prior to chemical removal, WCT will be trapped, seined or 
electrofished and relocated to either stream habitats above the pond where a downstream barrier 
will be placed to stop downstream movement and/or transferred to a small private pond (Fosket 
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Pond) that is less than one mile from Hardie Pond and in the same drainage.  WCT will be held 
during the rehabilitation project and returned to Threemile pond when the chemical has 
completely degraded.  The MFWP Fish Health Committee on 5/20/2005 granted approval for the 
transfer of up to 50 WCT to Fosket pond.  Following chemical rehabilitation of Hardie Pond and 
the complete degradation of the rotenone, WCT will be seined from Fosket Pond and returned to 
Hardie Pond. 
 
Historically, Mr. Hardie has allowed public access to the pond to anglers.  Since the illegal 
introduction of white suckers, Mr. Hardie has become more restrictive.  Public access is not the 
principal factor in this restoration project but rather to rescue an extremely rare, pure WCT 
population that is at risk of extinction from overpopulation of suckers.    
 
 

Threemile drainage and Hardie Pond 

 
 
 
 

1. Project Goal:  Chemically remove illegally introduced white suckers from Hardie 
Pond.  Prior to chemical rehabilitation, WCT will be removed to either stream 
habitats above the pond or temporarily relocated to Fosket Pond where they will be 
returned following rehabilitation.  Following rehabilitation, WCT from the stream 
will be allowed to repopulate the pond. 

North

Project Location 

Fosket Pond 
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Project Phase Expected Completion Date 

Phase 1.  Conduct mechanical sucker removal and WCT 
quantification and relocation. 

6/05 

 
Phase 2.  Obtain and summarize data and complete 
Environmental Assessment for reservoir rehabilitation. 
Public comment period for EA. 
Obtain necessary permits for chemical treatment. 
 

 
5/05 

 
5/05-6/05 

6/05 

Phase 3.  Draw down reservoir and chemically treat reservoir. 
 

Summer-Fall - 2005 

Phase 4.  Return relocated WCT to the pond 
 

Fall 2005 

Phase 5.  Monitor pond for suckers and WCT survival and 
growth 
 

2005 - 2007 

Phase 6.  Repeat chemical application if first treatment was not 
successful in 100% sucker removal. 
 

Spring - 2006 

  
 

B. Agency Authority for the Proposed Action:  The Montana Fish, Wildlife & Parks (FWP) 
“…is hereby authorized to perform such acts as may be necessary to the establishment and 
conduct of fish restoration and management projects…” under statute 87-1-702. 
 
C. Estimated Commencement Date:  Summer 2005. 
 Estimated Completion Date:  Fall 2006 (excluding monitoring)  
  
D. Name and Location of the Project:  Chemical Treatment of Hardie Pond.  Rescue of a pure 
strain westslope cutthroat trout population from overpopulation of illegally introduced white 
suckers 
 
E. Project Size (acres affected) 
 
1. Developed/residential – 0 acres 
2. Industrial – 0 acres 
3. Open Space/Woodlands/Recreation – 5 acre private pond 
4. Wetlands/Riparian – 5 acre private pond 
5. Floodplain – 0 acres 
6. Irrigated Cropland - 0 acres 
7. Dry Cropland – 0 acres 
8. Forestry – 0 acres 
9. Rangeland – Temporary exclusion of livestock (horses) from pasture where pond is located 

(50 acres) 
10. Other – 0 acres 
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F. Narrative Summary of the Proposed Action and Purpose of the Proposed Action. 
 
 1. Summary of the Proposed Action: 
 
Hardie pond and Threemile Creek above the railroad grade has been isolated from exotic fish 
invasions since the late 1800’s.  Because of this isolation, 100% genetically pure WCT have 
maintained a healthy, self-sustaining population status with reportedly excellent growth and 
survival.  Initial genetic collections in 1998 were conducted with hook and line through the ice; 
catch rates were excellent with 60 fish collected by three anglers in approximately three hours.  
Small scale population monitoring was conducted using hook and line gear through the ice 
beginning in 2001.  WCT catch rates declined such that in the winter of 2004, no WCT were 
collected.  Short-term gillnets (2 hour sets) were fished June 7 and 8, 2004 collecting 81 white 
suckers and five WCT.  In response to the apparent decline of WCT in the pond, a mechanical 
white sucker removal effort was initiated in June 2004.  Trap nets were fished weekly from June 
7th to July 30th, 2004.  A total of 25,000 white suckers amounting to approximately 1,000 
pounds were removed from the pond.  In conjunction with the sucker removal, WCT were 
collected and marked.  The modified Schnabel population estimate completed for WCT in 
Hardie Pond during 2004 trap netting was N=141 (95% CI = 85-405).        
 
Because the high numbers of white sucker and the unsuccessful efforts of mechanical removal in 
the past, MFWP is proposing to chemically treat Hardie Pond with rotenone to remove white 
suckers.  Rotenone is a commonly used piscicide that is very effective at killing fish at low 
concentrations.  Rotenone is a naturally occurring substance that is derived from tropical plants 
from the bean family.  It kills fish by inhibiting respiration at the cellular level.  It enters the 
fish’s body through the gills and goes into the blood stream.  The concentrations used to kill fish 
are low, usually 1 ppm (parts per million or one part rotenone solution to 1,000,000 parts water).  
Because of the low concentration of rotenone in the water there is very little risk to human or 
animal health.  At this concentration, a person would have to drink 26,000 gallons of water at 
one time to have an effect (American Fisheries Society Publication).  Rotenone is not readily 
absorbed through the stomachs of vertebrates or other animals, so there is little risk to wildlife 
that consume treated waters or consume fish killed by rotenone.  Invertebrates and larval 
amphibians are affected by rotenone, but populations have been shown to quickly recover 
following treatment (see pages 12-13 and Appendix 1 for more specific information).  It is 
anticipated that Hardie Pond will be treated in the summer when amphibians have emerged from 
winter hibernation, which could place them at risk.  Rotenone does not affect aquatic plants at 
fish-killing concentrations.  Rotenone also degrades readily in the environment, the rate of which 
depends on temperature, alkalinity, sunlight and other factors, but rarely does it persist more than 
a few weeks (see pages 9-10).  Rotenone also readily binds to soil particles where it is naturally 
broken down, so the risk of contaminating ground water supplies is minimal (see Appendix 1 for 
more information).  Studies conducted adjacent to rotenone-treated waters failed to show the 
presence of the chemical in the ground water.  If needed, rotenone can also be quickly 
neutralized using potassium permanganate (KMnO4). 
 
To reduce the amount of rotenone to be applied, and reduce the probability that any chemical 
will escape downstream of Hardie Pond, the reservoir will be lowered to its lowest possible 
level.  The reservoir drainpipe will then be completely closed and no water will be allowed to 
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escape the pond.  At this low level and with the drain completely closed, the rotenone will be 
applied to the pond.  In the event that a localized rainstorm occurs and inflows to the pond 
exceed storage capacity, the landowner has agreed to irrigate fields adjacent to the pond with 
treated water so that no treated water enters Threemile Creek downstream of the pond.  All label 
requirements for rotenone application to ponds and streams will be followed along with the 
regulations set forth by the Montana Department of Agriculture.  Only certified applicators and 
trained operators will be allowed to assist in the chemical treatment of the reservoir.  At low 
pool, the quantity of water (acre-feet) in the reservoir will be calculated to determine the correct 
amount of rotenone to apply to reach a concentration of 1-2 ppm (part per million).  According to 
the product label, this concentration of rotenone should produce a successful fish kill.  Prentox 
Prenfish brand rotenone (5% active ingredient) will be used for the project.  Rotenone will be 
applied to the reservoir from a motorized boat, and shoreline sprayers.  Pumps and motorboat 
propeller wash will be used to distribute the rotenone throughout the water column.  Following 
application of rotenone, the concentration of rotenone in the reservoir will be monitored using 
sentinel fish (pure strain WCT from the Anaconda fish hatchery) placed in nets in the reservoir.  
No water will be allowed to leave the reservoir until sentinel fish can survive in the reservoir for 
at least 48 hours, indicating that the rotenone has naturally broken down.  Gill nets will be set 
post treatment to determine if 100% fish kill was accomplished.  To monitor for the presence of 
rotenone below the dam, sentinel fish will be placed in intermittent pools downstream of the 
dam. 
 
To kill fish that may attempt to avoid the rotenone by entering the feeder stream to the reservoir 
and to kill any suckers in the creek, a rotenone drip station will be placed approximately 100 
yards upstream of the confluence with the reservoir.  Rotenone will be dripped into the stream at 
a constant rate to produce a concentration of 1-2 ppm in the stream water according to the 
rotenone label.  The drip station will run for a minimum of two days or until the rotenone applied 
to the reservoir is thoroughly mixed to ensure that no untreated water enters the reservoir to 
provide a refuge for target fish.  A sentinel cage of fish will be placed in the stream at the inlet of 
the reservoir to insure the rotenone in the stream is still at fish-killing concentrations.  Several 
downstream fish barriers will be placed above the drip station to stop all WCT in the stream from 
entering the pond during treatment. 
 
We anticipate that a single treatment will eradicate the white suckers from Hardie Pond.  In other 
systems, however, a second treatment has been used when the first failed to produce a 100% fish 
kill.  After the treatment is complete, nets will be set to check for the presence of white suckers.  
If present, a second treatment may be warranted.  If a second treatment is performed, the same 
procedures will be followed. 
 
Following the chemical removal of white suckers, and documentation that the rotenone has 
degraded, WCT from Threemile Creek and WCT that were held in the adjacent private pond will 
be returned to the pond.  The goal of the project is to return Hardie Pond and Threemile Creek to 
the once productive level that existed prior to illegal white sucker introduction.  It will take 
several years (possibly 5-7) to build the diverse age structure that existed in Hardie Pond prior to 
the illegal introduction of white suckers.   
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Summary of Project Objectives: 
 

1. Chemically renovate reservoir to remove white suckers; 
2. Allow WCT in Threemile Creek above the pond to return to the pond; 
3. Monitor effectiveness of chemical rehabilitation with gillnets and/or trapnets; 
4. Return WCT held temporarily in Fosket Pond to Hardie Pond; 
5. Monitor growth and survival of WCT in stream and pond. 

 
 2. Purpose and Need for the Proposed Action: 
 
The purpose of the project is to reestablish a self-sustaining population of WCT in Hardie Pond 
and eliminate white suckers from the pond.  Hardie Pond has the potential to be a donor 
population of pure WCT to recipient waters.  Because of the chronic overpopulation of the 
reservoir with white suckers, WCT growth and survival has been severely reduced. 
 
 3. Benefits of the Project: 
 
By eliminating white suckers and establishing a secure, self-sustaining population of WCT, 
Threemile drainage will return to one of two pure WCT populations in the Helena Valley.  If 
successful, the Threemile WCT population could serve as a donor population to other streams in 
the area as part of the WCT recovery effort.  In turn, this project will help achieve the goals and 
objectives listed in the Cooperative Conservation Agreement for WCT both locally and across 
the range of WCT.  The potential for WCT to be listed under the Endangered Species Act could 
be reduced through implementation of this and other similar projects.  The social benefit of this 
effort will be the ability of future generations of Montanans to use and enjoy this unique native 
fish species. 
 
G. Other Local, State or Federal agencies with overlapping jurisdiction. 
Montana Department of Agriculture 
Montana Department of Environmental Quality 
 
H. Agencies Consulted During the Preparation of the EA 
Montana Department of Environmental Quality. John Wadhams, Helena, MT.  
Montana Department of Agriculture 
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PART II. ENVIRONMENTAL REVIEW 
 
A. PHYSICAL ENVIRONMENT 
1. LAND RESOURCES 
 
Will the proposed action result in: 

IMPACT 
Unknown 

 

None 
 

Minor 
 

Potentially 
Significant 

Can Impact 
Be 

Mitigated

Comment 
Index 

a. Soil instability or changes in geologic 
substructure? 

 X      

b. Disruption, displacement, erosion, compaction, 
moisture loss, or over-covering of soil which 
would reduce productivity or fertility? 

 X     

c. Destruction, covering or modification of any 
unique geologic or physical features? 

 X     

d. Changes in siltation, deposition or erosion 
patterns that may modify the channel of a river or 
stream or the bed or shore of a lake? 

 X     

e. Exposure of people or property to earthquakes, 
landslides, ground failure, or other natural hazard?

 X     

 
 
2. WATER 
 
Will the proposed action result in: 

IMPACT 
Unknown 

 

None 
 

Minor 
 

Potentially 
Significant 

Can Impact 
Be Mitigated

Comment 
Index 

a. Discharge into surface water or any alteration of 
surface water quality including but not limited to 
temperature, dissolved oxygen or turbidity? 

  X  YES 2a 

b. Changes in drainage patterns or the rate and 
amount of surface runoff? 

 X     

c. Alteration of the course or magnitude of flood 
water or other flows? 

 X     

d. Changes in the amount of surface water in any 
water body or creation of a new water body? 

 X     

e. Exposure of people or property to water related 
hazards such as flooding? 

 X     

f. Changes in the quality of groundwater?   X  YES 2f 
g. Changes in the quantity of groundwater?  X     
 
 

  
 
 
 
 
 

    

2. WATER (continued) 
Will the proposed action result in: 

IMPACT 
Unknown 

None
 

Minor 
 

Potentially 
Significant 

Can Impact 
Be Mitigated

Comment 
Index 

h. Increase in risk of contamination of surface or 
groundwater? 

  X  YES see 2f 

i. Effects on any existing water right or reservation?  X     
j. Effects on other water users as a result of any 
alteration in surface or groundwater quality? 

  X  YES 2j 

k. Effects on other users as a result of any alteration 
in surface or groundwater quantity? 

 X     
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l. Will the project affect a designated floodplain?    X     
m. Will the project result in any discharge that will 
affect federal or state water quality regulations? 
(Also see 2a) 

  X  YES see 2a 

 
Comment 2a.  Rotenone is commonly used in agriculture and home gardening as well as being 
an effective fish toxicant.  It is relatively inexpensive, compared to other piscicides, and has been 
routinely used in lake and pond rehabilitation.  Rotenone acts by blocking the ability of tissues to 
use oxygen.  Fish quickly asphyxiate in the presence of fish-killing concentrations of the poison.   
Rotenone is not a carcinogen, although the carcinogen TCE (trichloroethylene) is a component of 
some brands of rotenone.  Rotenone has a half-life of 14 hours at 24oC and 84 hours at 0oC; 
meaning that half of the rotenone is degraded and is no longer toxic in that time.  As the 
temperature and sunlight increase, they both speed the rate that rotenone is degraded.  Higher 
alkalinity (>170 ppm) and pH (>9.0) also increase the rate of degradation.  Rotenone tends to 
bind and react with organic molecules rendering it ineffective, so higher concentrations are 
required in streams and lakes with increased amounts of organic debris.  Without detoxifying, 
rotenone will be reduced to non-toxic levels in one to several days in streams due to its 
degradation and dilution in the aquatic environment and 2-4 weeks in lakes. 
 
Rotenone will have only a minor potential impact on water quality below the reservoir because 
the outlet structure will be completely closed.  Thus, no treated water will escape the reservoir 
during treatment.   Rotenone readily degrades in the environment and it is anticipated that no 
water will be released from the dam for at least a period of 1 to 2 months following treatment.  It 
is anticipated that the rotenone will naturally break down in the reservoir within 2 to 4 weeks 
following treatment, but this rate can vary depending on the variables mentioned above.  
Therefore, the rate of breakdown of the chemical will be monitored using sentinel fish that will 
be placed in the reservoir following treatment.  No treated water will be released from the dam 
until the sentinel fish indicate that the rotenone has been broken down to non-fish killing 
concentrations (i.e., fish survive for 24 hours in the reservoir).  Rotenone binds to organic 
molecules and becomes inert, and it naturally breaks down quickly in the environment without 
detoxification.   In addition, KMnO4, which quickly detoxifies rotenone, will be present on site 
if for some unforeseen reason treated water begins to come through the outlet or over the 
spillway of the dam.  KMnO4, when administered at similar concentrations as rotenone, quickly 
breaks rotenone down into non-toxic byproducts.  Rotenone is safe to use for chemical removal 
of unwanted species of fish, when handled appropriately.  Rotenone has been approved for use in 
fish removal, and represents no threat to humans at concentrations that are used to kill fish.   
 
Dead fish will allowed to decompose naturally in the reservoir.  As fish decompose, there may be 
a temporary increase in the availability of nutrients in the water.  This increase should not 
present a problem for water quality downstream of the reservoir because no water will be 
released from the reservoir and nutrients will be diluted as the reservoir fills.  Further, aquatic 
macrophytes are abundant in the reservoir and will likely benefit from the increased nutrient 
levels and act to temporarily store nutrients.   
Comment 2f: Changes in groundwater quality: The risk that rotenone will enter and be mobile in 
groundwater is minimal because it has a strong tendency to adsorb to sediment.  Once bound to 
organic molecules, it becomes inert and breaks down quickly in the environment without 
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detoxification.  Groundwater tests in areas adjacent to rotenone-treated waters did not show 
evidence of the chemical moving into groundwater supplies.  Even if groundwater contamination 
did occur, there would be no consequences for human health, because the surface water 
concentrations to be used in this project have already been shown to have no toxic effect on 
humans or other mammals (see 2j).   Furthermore, the chance for groundwater contamination 
would be minimal, because the reservoir will be at a low level when the treatment is performed, 
and there will be substantially less hydrostatic pressure at the ground-water interface at low 
reservoir levels than when the reservoir is full.  The mud and organically enriched bottom of 
Hardie Pond will also bind and inactivate the rotenone before it can enter the groundwater.  To 
monitor the potential for groundwater conveyance of treated waters from Hardie Pond, sentinel 
fish will be placed in intermittent pools downstream of the reservoir. 
 
Comment 2j: Effects on other water users: Bioassays on mammals indicate that the proposed 
concentration of rotenone will have no effect on mammals, including humans and cattle, that 
drink the treated water (Schnick 1974).  As a precaution, however, horses will be removed from 
the pastures surrounding the reservoir during treatment, according to the product label 
specifications.   The public will not be allowed into the pond or the short stream section above 
the pond during treatment.  
 
 
3. AIR 
 
Will the proposed action result in: 

IMPACT 
Unknown 

 

None 
 

Minor 
 

Potentially 
Significant 

Can Impact 
Be Mitigated

Comment 
Index 

a. Emission of air pollutants or deterioration of 
ambient air quality? (also see 13 (c)) 

 X     

b. Creation of objectionable odors?   X  Yes 3a 
c. Alteration of air movement, moisture, or 
temperature patterns or any change in climate, 
either locally or regionally? 

 X     

d. Adverse effects on vegetation, including crops, 
due to increased emissions of pollutants? 

 X     

e. Will the project result in any discharge which 
will conflict with federal or state air quality regs? 

 X     

 
Comment 3a.  Rotenone produces objectionable odors because of petroleum-based carriers 
(naphthalene) in the product and not the active ingredient (rotenone).  These odors should be 
strongest around the pond.  The nearest residence to the pond is approximately 0.5 miles away.  
Objectionable odors will not likely be detectable to residents because of the distance from the 
pond to homes.  Odors will not likely persist more than a 2 weeks following treatment (Finlayson 
et al. 2000). 
 
 
4. VEGETATION 
 
Will the proposed action result in: 

IMPACT 
Unknown 

 

None 
 

Minor 
 

Potentially 
Significant 

Can Impact 
Be 

Mitigated

Comment 
Index 

a. Changes in the diversity, productivity or 
abundance of plant species (including trees, 
shrubs, grass, crops, and aquatic plants)? 

 X     
4a 
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b. Alteration of a plant community?  X     
c. Adverse effects on any unique, rare, threatened, 
or endangered species? 

 X     

d. Reduction in acreage or productivity of any 
agricultural land? 

 X     

e. Establishment or spread of noxious weeds?  X     
f. Will the project affect wetlands, or prime and 
unique farmland? 

 X     

 
 
 
5. FISH/WILDLIFE 
 
Will the proposed action result in: 

IMPACT 
Unknown 

 

None 
 

Minor 
 

Potentially 
Significant 

Can Impact 
Be 

Mitigated

Comment 
Index 

a. Deterioration of critical fish or wildlife habitat?  X     
b. Changes in the diversity or abundance of game 
animals or bird species? 

  X  NO 5b 

c. Changes in the diversity or abundance of nongame 
species? 

  X  NO 5c 

d. Introduction of new species into an area?  X     
e. Creation of a barrier to the migration or movement 
of animals? 

  X  YES 5e 

f. Adverse effects on any unique, rare, threatened, or 
endangered species? 

 X     

g. Increase in conditions that stress wildlife 
populations or limit abundance (including harassment, 
legal or illegal harvest or other human activity)? 

 X     

h. Will the project be performed in any area in which 
T&E species are present, and will the project affect 
any T&E species or their habitat?  (Also see 5f) 

 X     

i. Will the project introduce or export any species not 
presently or historically occurring in the receiving 
location?  (Also see 5d) 

 X     

 
Comment 5b:  The objective of this project is to eradicate illegally introduced white suckers 
from Hardie Pond and to reestablish the native, self-sustaining WCT population.  Because of 
their wide distribution and stable populations in Montana, white suckers are not a species of 
special concern, unlike WCT.   Because of their high reproductive rate and lack of an effective 
predator, the suckers have become overpopulated leading to negative impacts on the WCT 
population.   
 
Waterfowl and shorebirds are known to frequent Hardie Pond.  These birds feed on aquatic 
plants and animals in the reservoir.  Birds are not affected by drinking water or eating insects 
killed by rotenone at fish-killing concentrations.   The temporary reduction in invertebrates as a 
result of a rotenone treatment may affect invertebrate-eating waterfowl.  These impacts should be 
minimal because the low level of the reservoir will reduce the amount of vegetation and 
invertebrates that are generally available and invertebrate populations have been shown to 
rebound quickly following treatment. 
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Comment 5c: The target fish species in this project is the white sucker, a native, non-game fish.  
Also present in the reservoir are native mottled sculpin.  Both species are very abundant in 
streams and reservoirs in the area.  Mottled sculpin are not an undesirable species in Hardie 
Pond, because of their small size and potential as a prey fish for salmonids in the lake.  If the 
treatment produces a 100% fish kill, the impacts to mottled sculpin will be mitigated by the 
repopulation from Threemile Creek where mottled sculpin densities are relatively high.  The 
other non-game species that will be affected by this project are the aquatic invertebrates in the 
reservoir and the feeder stream.  Because rotenone is an insecticide, it will have impacts on 
invertebrates.  The predicted effect is a temporary decrease in some invertebrate populations 
(Bramblett 1998). There is no effect on birds or mammals that are directly exposed to rotenone 
or by drinking treated water, or by eating fish killed by fish toxicants (Schnick 1974).  
Amphibian adults are not affected by rotenone at the proposed concentrations (Bramblett 1998), 
but sub-adults are affected.  Western toads and painted turtles have been documented in the 
pond.  Larval western toads will likely be killed during treatment however, because western 
toads are common throughout the immediate area, populations will likely see no significant 
reductions.    
 
Comment 5e:  A temporary fish trap to monitor WCT moving into Threemile Creek and to 
collect and remove suckers entering the stream will be in place prior to the treatment and as part 
of the post-treatment monitoring.   
 
B. HUMAN ENVIRONMENT 
 
 
6. NOISE/ELECTRICAL EFFECTS 
 
Will the proposed action result in: 

IMPACT 
Unknown 

 

None 
 

Minor 
 

Potentially 
Significant 

Can Impact 
Be 

Mitigated

Comment 
Index 

a. Increases in existing noise levels?  X     
b. Exposure of people to serve or nuisance noise 
levels? 

 X     

c. Creation of electrostatic or electromagnetic 
effects that could be detrimental to human health 
or property? 

 X     

d. Interference with radio or television reception 
and operation? 

 X     

 
 

7. LAND USE 
 
Will the proposed action result in: 

IMPACT 
Unknown 

 

None 
 

Minor 
 

Potentially 
Significant 

Can Impact 
Be 

Mitigated

Comment 
Index 

a. Alteration of or interference with the 
productivity or profitability of the existing land 
use of an area? 

 X     

b. Conflicted with a designated natural area or area 
of unusual scientific or educational importance? 

 X     

c. Conflict with any existing land use whose 
presence would constrain or potentially prohibit 
the proposed action? 

 X     

d. Adverse effects on or relocation of residences?  X     
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8. RISK/HEALTH HAZARDS 
 
Will the proposed action result in: 

IMPACT 
Unknown 

 

None 
 

Minor 
 

Potentially 
Significant 

Can Impact 
Be 

Mitigated

Comment 
Index 

a. Risk of an explosion or release of hazardous 
substances (including, but not limited to oil, 
pesticides, chemicals, or radiation) in the event of 
an accident or other forms of disruption? 

  X  YES 8a 

b. Affect an existing emergency response or 
emergency evacuation plan or create a need for a 
new plan? 

 X     

c. Creation of any human health hazard or 
potential hazard? 

  X  YES see 8a 

d. Will any chemical toxicants be used?     X  YES see 8a 
 

Comment 8a:  Prenfish Toxicant, and most other brands of rotenone solution come in 
concentrations of 1 to 5% rotenone.  Thus, at an application rate of 1-2 ppm rotenone solution, 
the actual concentration of rotenone in the water is approximately 0.025-0.050 ppm (California 
Department of Fish and Game 1994).  The hazard associated with the short-term exposure to 
drinking water containing rotenone is very small because of the low concentration of rotenone 
(0.1 ppm) used in the treatment and the rapid breakdown and dilution of rotenone. Estimates of a 
single lethal dose to humans are 300-500 mg of rotenone per kilogram (2.2 pounds) of body 
weight.  For example, a 160-pound (72.6 kilogram) person would have to drink over 23,000 
gallons (87,000 liters) of water treated at 0.25 mg of rotenone per liter of water at one sitting; 
0.25 mg of rotenone per liter of water is the highest allowable treatment rate for fish 
management. A 22-pound (10 kilogram) child would have to drink over 1,429 gallons (5,400 
liters). An intake of 0.7 mg of rotenone per kilogram of body weight per day is considered safe 
(Haley 1978), which is equivalent to about 25 mg per liter when consumed as drinking water; 
this concentration is far greater than the expected exposure resulting from the maximum fish 
management treatment rate of 0.25 mg of rotenone per liter of water or our proposed 
concentration of 0.1 mg per liter.  
 
With respect to long-term exposure to rotenone, there is probably no significant risk to humans 
because of the low concentrations at which it is applied (100 ug/L) and the fact that it degrades 
so quickly. The EPA (1997) has determined that the safe level for chronic (lifetime) exposure to 
rotenone is 4 ug/L.  If we assume that rotenone in our treatment has a half-life of 10 days, then it 
will take 50 days for the concentration to drop below 4 ug/L.  Exposure to hazardous 
concentrations of rotenone for 50 days is a far shorter period of time than the EPA says is 
necessary to elicit chronic effects. 
 
Because the reservoir and stream will be closed to the public during chemical treatment, the risk 
of human exposure will be most apparent for the applicators of the rotenone.  Rotenone is a 
restricted-use pesticide, which the Montana Department of Agriculture regulates through its 
licensing process.  A certified applicator that has successfully met the state requirements for their 
license will supervise the application of rotenone to the lake and stream.  All who assist in the 
project will also be trained on the safe handling and application of the piscicide.   Chemicals will 
be transported, handled, applied and stored according to the label specifications to reduce the 
probability of human exposure or spill. 
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9. COMMUNITY IMPACT 
 
Will the proposed action result in: 

IMPACT 
Unknown 

 

None 
 

Minor 
 

Potentially 
Significant 

Can Impact 
Be 

Mitigated 

Comment 
Index 

a. Alteration of the location, distribution, density, 
or growth rate of the human population of an area? 

 X     

b. Alteration of the social structure of a 
community? 

 X     

c. Alteration of the level or distribution of 
employment or community or personal income? 

 X     

d. Changes in industrial or commercial activity?  X     
e. Increased traffic hazards or effects on existing 
transportation facilities or patterns of movement of 
people and goods? 

 X     

 
 
10. PUBLIC SERVICES/TAXES/UTILITIES 
 
Will the proposed action result in: 

IMPACT 
Unknown 

 

None 
 

Minor 
 

Potentially 
Significant 

Can Impact 
Be 

Mitigated

Comment 
Index 

a. Will the proposed action have an effect upon or 
result in a need for new or altered governmental 
services in any of the following areas: fire or 
police protection, schools, parks/recreational 
facilities, roads or other public maintenance, water 
supply, sewer or septic systems, solid waste 
disposal, health, or other governmental services? If
any, specify: ______________ 

 X     

b. Will the proposed action have an effect upon the
local or state tax base and revenues? 

 X     

c. Will the proposed action result in a need for 
new facilities or substantial alterations of any of 
the following utilities: electric power, natural gas, 
other fuel supply or distribution systems, or 
communications? 

 X     

d. Will the proposed action result in increased 
used of any energy source? 

 X     

e. Define projected revenue sources   X  YES 10e 
f.  Define projected maintenance costs  X     
 
 
Comment 10e:  Implementation of this project will be accomplished through a commitment of 
40-60 person-days from FWP, contracted workers, and volunteers from 2005-2006.  The project 
will be accomplished using PPLM 2188 relicensing funds.  FWP possesses the rotenone and 
equipment necessary for applying the chemical, so other than personnel time, there will be no 
additional cost associated with chemical removal of fish. 
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 11. AESTHETICS/RECREATION 
 
Will the proposed action result in: 

IMPACT 
Unknown 

 

None 
 

Minor 
 

Potentially 
Significant 

Can Impact 
Be 

Mitigated

Comment 
Index 

a. Alteration of any scenic vista or creation of an 
aesthetically offensive site or effect that is open 
to public view?   

 X     

b. Alteration of the aesthetic character of a 
community or neighborhood? 

 X     

c. Alteration of the quality or quantity of 
recreational/tourism opportunities and settings? 
(Attach Tourism Report) 

 X     

d.  Will any designated or proposed wild or 
scenic rivers, trails or wilderness areas be 
impacted?  (Also see 11a, 11c) 

 X     

 
 
12. CULTURAL/HISTORICAL 
RESOURCES 
 
Will the proposed action result in: 

IMPACT 
Unknown 

 

None 
 

Minor 
 

Potentially 
Significant 

Can Impact 
Be 

Mitigated 

Comment 
Index 

a. Destruction or alteration of any site, structure 
or object of prehistoric historic, or 
paleontological importance?   

 X     

b. Physical change that would affect unique 
cultural values? 

 X     

c. Effects on existing religious or sacred uses of a 
site or area? 

 X     

d. Will the project affect historic or cultural 
resources?   

 X     

 
13. SUMMARY EVALUATION OF 
SIGNIFICANCE 
 
Will the proposed action, considered as a 
whole: 

IMPACT 
Unknown 

 

None 
 

Minor 
 

Potentially 
Significant 

Can Impact 
Be 

Mitigated 

Comment 
Index 

a. Have impacts that are individually limited, but 
cumulatively considerable? (A project or 
program may result in impacts on two or more 
separate resources which create a significant 
effect when considered together or in total.) 

 X     

b. Involve potential risks or adverse effects which 
are uncertain but extremely hazardous if they 
were to occur? 

 X     

c. Potentially conflict with the substantive 
requirements of any local, state, or federal law, 
regulation, standard or formal plan? 

 X     

d. Establish a precedent or likelihood that future 
actions with significant environmental impacts 
will be proposed? 

 X     

e. Generate substantial debate or controversy 
about the nature of the impacts that would be 
created? 

 X    13e 
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f.  Is the project expected to have organized 
opposition or generate substantial public 
controversy? (Also see 13e) 

  X  YES see 13e 

g. List any federal or state permits required.      13g 
 
Comment 13e:  Very little, if any opposition is expected, because the outlet to the reservoir will 
be closed and no treated waters will be allowed to go downstream until the chemical has 
naturally broken down.  All landowners downstream of the reservoir on Threemile Creek will be 
made aware of the project and will receive a copy of this EA. 
 
Comment 13g: The following permit will be required: 
 
Fish toxicant permit: 
DEQ 308 - Department of Environmental Quality (authorization for use of a fish toxicant) 
 
 
PART III.  ALTERNATIVES 
 
Three alternatives were considered during preparation of the Environmental Assessment. 
 
Alternative 1 - No Action. 
 
The predicted consequence of the "No Action" alternative is a high probability that the sucker 
population would remain at its current size or continue to increase and WCT growth and survival 
would continue to decline to a point that the long-term viability of this population could be in 
jeopardy.  

 
Alternative 2 – Mechanical Removal 
 
This alternative has the same goal as the Proposed Action except that no fish toxicants would be 
used.  Rather, removal of fish would be by mechanical means only, including both electrofishing 
and netting.  Electrofishing is inefficient at removing all fish, particularly small fish and 
electrofishing generally is not effective in water deeper than 6 ft, thus complete removal of fish 
would be impossible using electrofishing.  Gill and trap netting in the past has been effective at 
reducing the numbers of adult and sub-adult white suckers, resulting in increased trout growth.  
However, netting is ineffective at capturing juvenile fish.  Using a combination of electrofishing 
and netting would likely produce the most effective results, but it is clear from work done in 
other reservoirs that 100% removal of the sucker population would be impossible.  Therefore, to 
manage the reservoir for a viable WCT population would require repeated removal efforts every 
other year to maintain the sucker population at low levels.  This would require a considerable 
investment of time and resources by MFWP over the years and it is more costly in the long run 
than chemical treatment.  
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Alternative 3 - Proposed Action 
 
The proposed action includes chemically treating Hardie Pond to enhance WCT growth and 
survival.  WCT will be allowed to return to the pond from Threemile Creek and returned from 
Fosket Pond.  Because toxicants have been demonstrated to be 100% effective when proper 
techniques are used, it is anticipated that treatment of the reservoir will result in the complete 
removal of white suckers from the project area.  When restocked we anticipate that a self-
sustaining 100% genetically pure population of WCT will inhabit the pond and stream. 
 
 
 
PART IV.  ENVIRONMENTAL ASSESSMENT CONCLUSION SECTION 
 

A) Is an EIS required?   No 
 
This environmental review demonstrates that the impacts of this proposed project are not 
significant.  The proposed action would benefit WCT in the Threemile Creek and potentially 
in entire Upper Missouri Drainage as a potential donor of WCT to other waters in the area.  
This treatment will have minimal impact on the physical, biological, or the human 
environment.   
 
 
B) Public Involvement. 
 
The EA will be posted on the FWP website during the comment period.  Neighboring 
landowners will be contacted.  The EA will be sent to the standard MFWP R-4 Mailing list.  
A public meeting will be held if necessary. 
 

 
 
C) Duration of the comment period? 
Public comment will be accepted July 5th, 2005. 
 
 
 
D) Name, title, address and telephone number of the Person Responsible for Preparing the 
EA Document. 
 
Steve Dalbey, Helena Area Fisheries Biologist 
Montana Fish, Wildlife and Parks 
930 W. Custer 
Helena, MT 59601 

      (406) 495-3263 
 

 
 
 



 

18

References 
 

American Fisheries Society.  Better fishing through management, how rotenone is used to help 
manage our fisheries more effectively.  www.fisheries.org/rotenone/rotenonebroweb.pdf 

 
California Department of Fish and Game.  1994.  An assessment of the use of chemical fish 

toxicants in California.  Inland Fisheries Administrative Report No. 83-2. 
 
Bramblett, R. G.  1998.  Environmental Assessment, Madison River Drainage Westslope 

Cutthroat Trout Conservation and Restoration Program:  Cherry Creek Native Fish 
Introduction.  Report prepared for Montana Fish, Wildlife and Parks, Region 3, 
Bozeman, MT. 65 pp. 

 
Finlayson, B. J., R. A. Schnick, R. L. Cailteux, L. DeMong, W. D. Horton, W. McClay, C. W. 

Thompson, and G. J. Tichacek. 2000. Rotenone use in fisheries management: 
administrative and technical guidelines manual. American Fisheries Society, Bethesda, 
Maryland. 

 
Nelson, L., S Dalbey, and R. Spoon.  2005.  Upper Missouri River Subbasin Westslope Cutthroat 

Trout Conservation and Restoration Program.  Montana Fish, Wildlife and Parks, 
Townsend, Montana.   

 
Schnick, R. A.  1974.  A review on the literature on the use of antimycin A in fisheries.  USDI, 

Fish and Wildlife Service, Bureau of Sport Fisheries and Wildlife.  Fish Control 
Laboratory, La Crosse, Wisconsin.  NTIS PB-235 454/AS. 

 
Shepard, B. B., B.E. May and W. Urie.  2003.  Status of Westslope Cutthroat Trout in the United 

States: 2002.  Montana Fish, Wildlife and Parks for the Westslope Cutthroat Trout 
Interagency Conservation Team, Helena, Montana. 

 
USEPA (U.S. Environmental Protection Agency). 1999. EPA Guidance Manual:  Alternative 

Disinfectants and Oxidants, Chapter 5 Potassium Permanganate.  April 1999



       

 19

  
  

Hardie Pond and Threemile Creek (4/26/2004)  





       

 21

Appendix 1 
 

Chapter 5 from 
 

Rotenone Use in Fisheries Management 
Administrative and Technical Guidelines Manual 

 
Finlayson et al. 2000 

 
 

5 
ISSUES AND 

RESPONSES 
This section was written with the lay (nontechnical) public in mind with 
minimal use of technical terminology. It includes its own references for 
reproduction and distribution to the public independent of the remainder 
of the manual. The Fish Management Chemicals Subcommittee intends 
to update this information annually for access on the American 
Fisheries Society Web site. 
 

5.1 GENERAL INFORMATION 
 

Q. What is rotenone? 
A. Rotenone is a naturally occurring substance derived from the roots 
of tropical plants in the bean family Leguminosae including jewel vine 
Derris spp. and lacepod Lonchocarpus spp. Rotenone is very insoluble in 
water, and other materials can be added to disperse it throughout the 
water column in deep lakes and flowing waters. Rotenone is used either 
as a powder from ground-up plant roots (e.g., Pro-Noxfish®) or extracted 
from the roots and formulated as a liquid (e.g., Nusyn-Noxfish® and 
Noxfish®). The liquid formulations contain dispersants and emulsifiers 
(primarily naphthalene, methylnaphthalenes, and xylenes) that add little, 
if any, toxicity but disperse the rotenone throughout the water. 
Q. How does rotenone work? 
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A. Rotenone does not suffocate fish or interfere with the uptake of oxygen 
in the blood as was long believed. Instead, it inhibits a biochemical 
process at the cellular level making it impossible for fish to use the oxygen 
absorbed in the blood and needed in the release of energy during 
respiration (Oberg 1967a, 1967b). 
Q. Why is rotenone used in fish management? 
A. Use of rotenone enables fisheries managers to eradicate entire populations 
and communities of fishes with minimum impact to nontarget 
wildlife. Following treatment, the desired population of fish is then reestablished 
in the water body. Although other approaches are useful as 
control measures, these are only partially effective in eradicating fish. 
Use of rotenone is the only sampling method that allows for an accurate 
estimation of standing crop (biomass of a population) of diverse fishes in 
large water bodies. 
Q. Is rotenone a selective pesticide? 
A. Although rotenone has some toxicity to all oxygen-breathing animals, 
it is selective to fish and other gill-breathing organisms at the concentrations 
used by fish biologists. In general, most common aquatic invertebrates 
are less sensitive than fish to rotenone. Some of the zooplankton 
(cladocerans and copepods) are equally sensitive; however, these do have 
life history stages that can survive the treatment. Snails and clams are 
quite tolerant. Shad, pike, trout, and salmon are among the most sensitive 
fish. Sunfish are less sensitive, and catfish are among the most tolerant 
(Marking and Bills 1976; Chandler and Marking 1982). 

5.2 PUBLIC HEALTH 
Q. Are there any public health effects from the use of rotenone? 
A. Millions of dollars have been spent on research to determine the safety 
of rotenone before approval of use from the U.S. Environmental Protection 
Agency (USEPA). Much of this research has been directed toward 
potential effects on public health. This research has established that rotenone 
does not cause birth defects (Hazleton Raltech Laboratories 1982), 
reproductive dysfunction (Spencer and Sing 1982), gene mutations 
(Biotech Research 1981; Goethem et al. 1981; NAS 1983), or cancer (USEPA 
1981b; Tisdel 1985). When used according to label instructions for the 
control of fish, rotenone poses little, if any, hazard to public health. The 
USEPA (1981b, 1989b) has concluded that the use of rotenone for fish 
control does not present a risk of unreasonable adverse effects to humans 
and the environment. 
Q. What is a lifetime safe exposure level for rotenone? 
A. The National Academy of Science (NAS 1983) has suggested a Suggested 
No-Adverse Response Level (SNARL) for rotenone in drinking 
water of 0.014 milligrams (mg) rotenone per liter of water (14 parts per 
billion [ppb]). The California Department of Health Services (memorandum 
from P. Berteau, California Department of Health Services, to B. 
Finlayson, California Department of Fish and Game, 26 June 1984) has 
suggested an Action Level (level of concern) for rotenone in drinking 
water of 0.004 mg rotenone per liter of water (4 ppb). These proposed 
life-time, allowable levels for drinking water are based on applying a 
1,000-fold safety factor to the chronic feeding study of Ellis et al. (1980). 
These levels assume a lifetime of exposure to rotenone. For comparison, 
most rotenone treatments are done within the range of 0.025–0.25 mg 
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rotenone per liter of water (25–250 ppb), and rotenone generally persists 
for no longer than a few weeks. In addition, rotenone treatments are 
only infrequently applied to any body of water. 
Q. Is there any short-term danger associated with accidentally drinking 
rotenone-treated water? 
A. The hazard associated with drinking water containing rotenone is 
very small because of the low concentration of rotenone used in the treatment 
(0.025–0.25 mg of rotenone per liter of water [25–250 ppb]) and the 
rapid breakdown of rotenone. Estimates on a single lethal dose to humans 
are 300–500 mg of rotenone per kilogram of body weight (Gleason 
et al. 1969). Hence, a 160-pound person would have to drink over 87,000 
liters (23,000 gallons) of water treated at 0.25 mg of rotenone per liter of 
water (highest allowable treatment rate for fish management) at one sitting 
to receive a lethal dose; similarly, it is extremely unlikely that a 10- 
kilogram child would drink over 5,400 liters of water. An intake of 0.7 
mg of rotenone per kilogram of body weight per day is considered safe 
(Haley 1978), far greater than the expected exposure resulting from the 
maximum fish management treatment rate of 0.25 mg of rotenone per 
liter of water. 
Q. Can rotenone-treated water be used for public consumption or irrigation 
of crops? 
A. Tolerances for rotenone in potable and irrigation water have not been 
established by USEPA, even though the studies required for setting tolerances 
have been completed. This does not mean that rotenone concentrations 
in drinking or irrigation waters will create problems, it just means 
that the USEPA has not established rotenone tolerances at the time of 
writing these guidelines. As a result, water containing residues of rotenone 
cannot be legally allowed for use as a domestic water source or on 
crops. During the treatment and for the period of time that rotenone 
residues are present, alternative water sources must be used for domestic 
and irrigation uses. Depending on initial rotenone concentration and 
environmental factors (e.g., temperature), this period can vary from 1 to 
8 weeks (CDFG 1994; Finlayson and J. Harrington, unpublished data, 
presented at Chemical Rehabilitation Projects Symposium, Bozeman, 
Montana, 1991). 
Q. Are there any risks to human health from materials in the liquid 
rotenone formulations? 
A. The USEPA (1981b, 1989b) has concluded that the use of rotenone for 
fish control does not present a risk of unreasonable adverse effects to 
humans and the environment. The California Environmental Protection 
Agency found that adverse impacts from properly conducted, legal uses 
of liquid rotenone formulations in prescribed fish management projects 
were nonexistent or within acceptable levels (memorandum from J. Wells, 
California Department of Pesticide Regulation, to Finlayson, 3 August 
1993). Liquid rotenone contains the carcinogen trichloroethylene (TCE). 
However, the TCE concentration in water immediately following treatment 
(less than 0.005 mg TCE per liter of water [5 ppb]) is within the 
level permissible in drinking water (0.005 mg TCE per liter of water; 
USEPA 1980b). None of the other materials including xylenes, naphtha- 
lene, piperonyl butoxide, and methylnaphthalenes exceed any water 
quality criteria or guidelines (based on lifetime exposure) set by the 
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USEPA (1980a, 1981a, 1993). Many of these materials in the liquid rotenone 
formulations (trichloroethylene, naphthalene, and xylene) are the 
same as those found in fuel oil and are present in waters everywhere 
because of the frequent use of outboard motors. 
Q. Is there any risk to public health from airborne rotenone? 
A. No public health effects from rotenone use as a piscicide have been 
reported. The use of the powder Pro-Noxfish® and the liquid formulation 
Nusyn-Noxfish® have been monitored for airborne drift into adjacent 
areas. Airborne rotenone concentrations immediately adjacent to 
the treatment site, monitored in California during a treatment in 1997, 
varied from a high of 0.02 ppb rotenone (0.00053 mg of rotenone per 
cubic meter) immediately after application to nondetectable levels two 
weeks later (CARB 1997). The highest levels were approximately 1,000- 
fold lower than the estimated no observed effect level (NOEL) of 0.43 
mg of rotenone per cubic meter of air for a 24-hour period estimated by 
the California Office of Environmental Health and Hazard Assessment 
and the California Department of Pesticide Regulation (CARB 1997). In 
the same monitoring program, TCE was detected only once at a trace 
amount in air at one spillway. The heavier hydrocarbons (naphthalene 
and methylnaphthalene) were found at 281 ppb (1.74 mg per cubic meter) 
in air immediately after treatment and diminished to 1.61 ppb (0.010 mg 
per cubic meter) in air within two weeks. Individuals can normally detect 
naphthalene and methylnaphthalene at levels between 40 and 84 
ppb in the air. The highest levels of all materials in the 1997 monitoring 
program were found at a dam spillway because of water turbulence. 
The highest levels were determined not to be responsible for any health 
effects (CDPR 1998). 
Q. How soon can people safely enter water treated with rotenone? 
A. The USEPA (1981b) concluded that there was no reason to restrict the 
use of rotenone in waters intended for irrigation, livestock (with the possible 
exception of swine) consumption, and recreational swimming use. 
The USEPA (1990) ruled that a reentry interval was not needed for persons 
who swim in waters treated with rotenone based on an assessment 
of the toxicology data (e.g., skin, oral water intake) and exposure level. 
The reentry statement on the product labels—“do not swim in rotenone treated 
water until the application has been completed and all the pesticide 
has been thoroughly mixed into the water according to labeling instructions” 
—indicates the safety of rotenone use for fish control. The 
reason for this slight waiting period is esthetic. 
Q. Are people at risk from consuming fish stocked into a recently 
treated water body? 
A. Fish are not stocked into a treated area until all of the toxic effects are 
gone and rotenone has dissipated. Hence, stocked fish cannot accumulate 
residues of rotenone from the water. Residues of rotenone in tolerant 
fish that survive a rotenone treatment won’t last for more than sev- 
eral days because the bioaccumulation potential for rotenone is low and 
the half-life of rotenone in fish is about 1 day (Gingerich and Rach 1985; 
Gingerich 1986). 
Q. Is there any risk to people from consuming fish that have been killed 
from rotenone? 
A. The USEPA has not established guidelines for consuming fish killed 



       

 25

with rotenone. Therefore, agencies cannot condone this practice. Additionally, 
there is a valid concern of risk of salmonella and other bacteriological 
poisoning from consuming fish that have been dead for a period 
of time. Fish that end up on land as a result of wave or wind action are 
no more a threat to public health than fish that die of natural causes. 

5.3 ENVIRONMENTAL QUALITY 
Q. Do dead and decaying fish pose any problems to the recovery of 
fishing? 
A. Most dead fish will sink to the bottom of the treated body of water in 
several days, decompose, and release nutrients back into the water. These 
nutrients will directly stimulate phytoplankton and indirectly stimulate 
insect and zooplankton production. These organisms are a good food 
base for fish. 
Q. Can the toxic effects of rotenone to fish and other aquatic life be neutralized? 
A. In lakes or rivers, if biologists want to neutralize the effects of rotenone, 
potassium permanganate, an oxidizing agent, can be used. This is 
added to the water at a minimum 1:1 ratio with the concentration of 
rotenone applied plus sufficient additional permanganate to satisfy the 
oxygen demand caused by organic matter that may be present in the 
treated water. Neutralization of rotenone with permanganate may be 
impaired at water temperatures of 50°F (10°C) or less (CDFG 1994; 
AgrEvo, no date). 
Q. What is the “pesticide” smell sometimes associated with the use of 
rotenone? 
A. The aromatic smell (like the smell of mothballs) associated with the 
use of liquid rotenone formulations is likely airborne concentrations 
(greater than 40 ppb) of naphthalene and methylnaphthalene (CDPR 
1998). This smell may last for several days, depending on air and water 
temperatures and wind direction. These relatively “heavy” organic compounds 
tend to sink (remain close to the ground) and move downwind. 
The California Department of Pesticide Regulation (CDPR 1998) found 
no health effects from this smell despite complaints. 
Q. How long does rotenone persist? 
A. The time for natural degradation (neutralization) of rotenone by hydrolysis 
is governed primarily by temperature. Studies in standing, icefree 
waters in California show that rotenone completely degrades within 
1 to 8 weeks within the temperature range of 10–20°C (CDFG 1994; 
Siepmann and Finlayson 1999; Finlayson and Harrington, unpublished); 
the estimated half-life values for California waters vary from 7.8 to 1.5 
days, respectively. Other studies indicate half-life values of 13.9 hours to 
10.3 days for water temperatures of 24°C and 5°C, respectively (Gilderhus 
et al. 1986, 1988). Rotenone dissipates in flowing waters relatively quickly 
(less than 24 hours) due to dilution and increased rates of hydrolysis 
(Borriston Laboratories 1983) and photolysis (Cheng et al. 1972; 
Biospherics 1982). Although rotenone can be found in lake sediments, 
the levels approximate those found in water, and breakdown of rotenone 
lags one to two weeks behind water levels. It is uncommon to find 
rotenone in stream sediments (CDFG 1994). 
Q. How long do the materials other than rotenone persist from liquid 
formulation treatments? 
A. Researchers in California have found other organic compounds associated 
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with the use of the liquid formulation Nusyn-Noxfish® (CDFG 
1994; Siepmann and Finlayson 1999; Finlayson and Harrington, unpublished). 
These include the volatile organic compounds (VOC) [xylene, 
trichlorethylene (TCE), toluene, and trimethylbenzene] and the 
semivolatile organic compounds (semiVOC) [piperonyl butoxide (PBO), 
naphthalene, 1-methyl naphthalene, and 2-methyl naphthalene] (Table 
5.1). With the exception of PBO, the other organic compounds disappear 
before rotenone dissipates, typically within 1 to 3 weeks. Piperonyl butoxide, 
which is the other active ingredient (synergist) in Nusyn-Noxfish®, 
is relatively stable; photolysis does not contribute significantly to its degradation 
(Friedman and Epstein 1970). Piperonyl butoxide has persisted 
in deep lake waters at low temperatures (below 10°C) for approximately 
nine months. The VOC’s do not accumulate in the sediment, and only 
naphthalene and the methyl naphthalenes temporarily (less than 8 weeks) 
accumulate in the sediments (CDFG 1994; Siepmann and Finlayson 1999; 
Finlayson and Harrington, unpublished). 
 

 
 
Q. Does the synergist piperonyl butoxide used in some formulations 
pose an environmental risk? 
A. No, piperonyl butoxide has little toxicity to fish and wildlife and is not a 
risk to humans at the concentrations used in fish management (Roussel Bio 
Corporation, no date). 
Q. Is rotenone likely to enter groundwater and pollute water supplies? 
A. The ability of rotenone to move through soil is low to slight. Rotenone 
moves only 2 cm (<1 inch) in most types of soils. An exception would 
be in sandy soils where the movement is about 8 cm (slightly more than 
3 inches). Rotenone is strongly bound to organic matter in soil so it is 
unlikely that rotenone would enter groundwater (Dawson et al. 1991). 
The other compounds in the liquid formulation Nusyn-Noxfish® have 
not been detected in groundwaters (CDFG 1994; Siepmann and Finlayson 
1999; Finlayson and Harrington, unpublished). 
Q. Are there any degradation products from rotenone that can cause 
environmental problems? 
A. The metabolite of rotenone, rotenolone, persists longer than rotenone, 
especially in cold, alpine lakes (Finlayson and Harrington, unpublished). 
Rotenolone has been detected for as long as 6 weeks in cool water 
temperatures (<10°C) at high elevations (>8,000 feet). In part, this 
situation occurs because rotenone may be more susceptible to photolysis 
than rotenolone. However, studies have indicated that rotenolone is approximately 
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one-tenth as lethal as rotenone (CDFG 1991a). In those rare 
cases of rotenolone persistence, fish stocking would be delayed until both 
rotenone and rotenolone residues have declined to nondetectable (<2 
ppb) levels to err on the side of safety. 

5.4 FISH AND WILDLIFE 
Q. Does rotenone affect all aquatic animals the same? 
A. No. Fish are more susceptible. All animals including fish, insects, birds, 
and mammals have natural enzymes in the digestive tract that neutralize 
rotenone, and the gastrointestinal absorption of rotenone is inefficient. 
However, fish (and some forms of amphibians and aquatic invertebrates) 
are more susceptible because rotenone is readily absorbed 
directly into their blood through their gills (non-oral route) and thus, 
digestive enzymes cannot neutralize it. Contrary to common belief, the 
other ingredients in Noxfish® and Nusyn-Noxfish® impart no toxicity to 
fish, insects, birds, or mammals (CDFG 1994). Rotenone residues in dead 
fish are generally very low (<0.1 ppm), unstable like those in water, and not 
readily absorbed through the gut of the animal eating fish. 
Q. Will wildlife that eat dead fish and drink treated water be affected? 
A. For the reasons listed above, birds and mammals that eat dead fish 
and drink treated water will not be affected. A bird weighing ¼ pound 
would have to consume 100 quarts of treated water or more than 40 
pounds of fish and invertebrates within 24 hours to receive a lethal dose. 
This same bird would normally consume 0.2 ounces of water and 0.32 
ounces of food daily; thus, a safety factor of 1,000- to 10,000-fold exists 
for birds and mammals. No latent or continuing toxicity is expected since 
under normal conditions rotenone will not persist for more than a few 
weeks (CDFG 1994). 
Q. Will wildlife species be affected by the loss of their food supply 
following a rotenone treatment? 
A. During recent treatments in California, fish-eating birds (i.e., herons 
and sea gulls) and mammals (i.e., raccoons) were found foraging on dying 
and recently dead fish for several days following treatment (CDFG 
1994). Following this abundance of dead fish, a temporary reduction in 
food supplies for fish- or invertebrate-eating birds and mammals will 
result until the fish and invertebrates are restored. There is no indication 
that this temporary reduction results in any significant impacts to most 
bird or mammal populations because most animals can utilize other water 
bodies and sources for food. However, the temporary loss in food resources 
for sensitive animals during mating may cause unavoidable impacts. 
California has mitigated an impact to nesting bald eagles during 
mating by removing their eggs from the nest to an approved eagle recovery 
program out of the area (CDFG 1991b). Likewise, Michigan has 
mitigated the impacts to loons by delaying treatments until chicks have 
fledged. 
Q. Is it safe for livestock to drink from rotenone-treated waters? 
A. Rotenone was used for many years to control grubs on the backs of 
dairy and beef cattle. The USEPA (1981b) has stated that there is no need 
to restrict livestock consumption of treated waters. However, swine are 
more sensitive to rotenone than cattle (Thomson 1985). 
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