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application [i.e., the average fire retardant application covers about 800 ft (244 m) by 50-75 ft 
(15-23 m) (USFS 2011)]. 

However, fire retardant application within the range of thornmint is most likely to occur during 
the primary fire season in southern California, which is August to October.  Since the flowering 
season for thornmint is April to May (USFWS 2009h), most fire retardant applications in habitat 
for this species would occur after seed-set and plant senescence.   

Also, while the average fire retardant application covers about 1-1.5 ac (0.4-0.6 ha), applications 
are linear, so only a small portion of a given application would be expected to occur in thornmint 
occupied habitat.  Thus, a fire retardant application is not likely to completely cover a thornmint 
population and the portions of a thornmint population subject to the direct impacts of a fire 
retardant application are likely to recover by re-establishment from directly adjacent thornmint, 
as necessary. 

Indirect Effects 

Nonnative plants could be enhanced by fire retardant application and impact thornmint.  
Nonnative plants could decrease water availability for thornmint via competition and create a 
thatch from dead grasses that prevents thornmint seedling establishment.  Also, nonnative plants 
could shade thornmint and reduce access to sunlight and photosynthesis (52 FR 36265).  Further, 
nonnative plants could alter the fire regime including the frequency, intensity, extent and 
seasonality of fire, resulting in a feedback cycle for further enhancement of nonnative plant 
growth (Brooks et al. 2004) and ultimately result in type conversion.  In addition, nonnative 
plants can change soil properties, resulting in alterations in plant community composition 
(Ehrenfeld et al. 2001).    

While fire retardant could enhance nonnative plants, it could also enhance growth.  Fire 
retardants contain nitrogen and phosphorus that could act as nutrients to thornmint.  Individual 
and plant community responses from changes in nutrient availability are complex and site 
specific, and most studies address the potential effects to crop species.  Studies on the potential 
benefits to native plant species from nutrients in fire retardants are limited, and no such studies 
exist that focus on thornmint.  

Regardless, if fire retardant is applied to thornmint occupied habitat, the Forest Service will 
monitor the site and implement actions to remove nonnative plants upon detecting the 
enhancement of nonnative plants due to fire retardant application.  Based on the implementation 
of these measures, impacts to thornmint due to nonnative plants enhanced from a fire retardant 
application should be short-term and temporary.  

Effect on Recovery 

No recovery plan exists for thornmint, but a 5-year review was completed on August 12, 2009, 
which provided management recommendations for the next five years for this species (USFWS 
2009h).  Regardless, based on the discussion above, fire retardant application in thornmint 
occupied habitat should occur rarely, especially during the flowering season.  If fire retardant 
application does occur in thornmint occupied habitat during the flowering season, impacts are 
expected to be effectively avoided or minimized due to the size and linear nature of fire retardant 
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applications and the proposed removal of nonnative plants, as appropriate.  With monitoring and 
appropriate nonnative plant removal, long term changes to thornmint populations or habitat 
conditions are not likely to occur.  Thus, the ability of this species to recover should not be 
affected.   

 

Cumulative Effects 
 
We are not aware of any cumulative effects that would affect this species. 
 

Conclusion 

After reviewing the current status of the species, the environmental baseline for the action area, 
the effects of the proposed action, and the cumulative effects, it is our biological opinion that the 
proposed action is not likely to jeopardize the continued existence of thornmint.  We reached this 
conclusion for the following reasons: 

1. The potential for an application of fire retardant in thornmint occupied habitat is low due 
to the amount of fire retardant applied annually compared to the extent of Forest Service 
land.  Also, applications in occupied habitat will only occur due to misapplications or to 
save human life, and misapplications occur rarely.   

2. Direct impacts should be effectively avoided or minimized due to the application of fire 
retardant in thornmint occupied habitat primarily outside the flowering season and the 
size and linear nature of fire retardant applications.   

3. Due to the proposal to conduct monitoring after a fire retardant application in thornmint 
occupied habitat and remove nonnative plants, as appropriate, impacts due to nonnative 
plants enhanced from a fire retardant application should be short term and temporary. 

4. Due to the expected short term and temporary nature of the potential impacts and size of 
potential impacts, we do not expect that the proposed action will impact the ability of this 
species to recover. 

 

Santa Ana Sucker (Catostomus santaanae) 
 

Environmental Baseline 

The Santa Ana sucker (―sucker‖) occurs on the Angeles National Forest in the East, West, and 
North forks of the San Gabriel River (including the Big Mermaids Canyon, Bear Canyon, 
Bichota Canyon, Cattle Canyon, and Cow Canyon tributaries) (75 FR 77962) and in Big Tujunga 
Canyon (Swift et al. 1993).  The Forest Service identifies 2,521 acres (ac) (1,020 hectares (ha)) 
of sucker occupied habitat, all on the Angeles National Forest (USFS 2005).  Populations in the 
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Santa Clara River and Sespe, Piru, and San Francisquito creeks are not considered to be the listed 
entity.  Suckers were historically in the upper Santa Ana River within the San Bernardino 
National Forest, but they have not recently been observed there.   

The sucker occupies approximately 23 miles (mi) (37 kilometers (km)) of stream habitat within 
the San Gabriel River system of the Angeles National Forest.  Suckers appear to be more 
prevalent within the East Fork of the San Gabriel River, but are consistently found throughout 
the three forks of the San Gabriel River.  Much of the sucker occupied habitat and the tributaries 
leading to sucker habitat within the San Gabriel River system are within or bordered by 
designated or proposed wilderness areas, which will be maintained in a natural, undeveloped 
state.  Specifically, Big Mermaids Canyon, Bear Canyon, and much of the West Fork San 
Gabriel River watershed is within the San Gabriel Wilderness.  In addition, the Forest Service 
has proposed an expansion of the Sheep Mountain Wilderness which includes Cattle Canyon, 
portions of the East Fork San Gabriel River, and large portions of the East Fork San Gabriel 
River watershed (USFWS 2005a).   

Nonnative species are a threat to the sucker within the San Gabriel River system.  Green sunfish 
(Lepomis cyanellus), bluegill (Lepomis macrochirus), and largemouth bass (Micropterus 
salmoides) occur within this system and may prey on suckers (USFWS 2011a). 

Several biological opinions have been issued regarding the sucker in the San Gabriel River, 
although none involved the permanent loss of sucker habitat.  In 2005, a non-jeopardy biological 
opinion was issued regarding use of the 153-ac (62-ha) San Gabriel Canyon Off-Highway 
Vehicle area on the Angeles National Forest (USFWS 2005b).  The area is managed to allow 
stream crossings only at designated areas.  In 2005, two non-jeopardy biological opinions were 
issued regarding sediment removal activities behind San Gabriel Dam from 2004 to 2008 
(USFWS 2005c, d).  This project involved the short distance relocation of sucker out of the 
project area.  In 2007, a non-jeopardy biological opinion was issued regarding the use of 
recreation residences and potential effects to the sucker.  This biological opinion addressed nine 
residences within San Gabriel Canyon.  Conservation measures included the removal of non-
native species from around residences, the use of best management practices, the fixing of faulty 
septic systems, and education of permittees.   

The sucker occupies about 6 mi (10 km) in the Big Tujunga River system on the Angeles 
National Forest, including from Big Tujunga Dam to the boundary of the Angeles National 
Forest (USFWS 2011a).  Swift (in Moyle and Yoshiyama 1992) summarized the status and 
threats facing suckers in Big Tujunga Canyon below Big Tujunga Dam.  Fluctuations in water 
quality and quantity pose problems for all fish in this reach.  Nonnative species such as red 
shiners (Cyprinella lutrensis) are a potential egg predator and green sunfish are likely to prey on 
juveniles.   

In 2007, a non-jeopardy biological opinion was issued regarding the use of recreation residences 
and potential effects to the sucker (USFWS 2007a).  This biological opinion addressed forty-six 
residences in Big Tujunga Canyon.  Conservation measures included the removal of non-native 
species from around residences, the use of best management practices, the fixing of faulty septic 
systems, and education of permittees.  In 2009, twenty-six of the residences in the Big Tujunga 
tract burned during the Station Fire (USFWS 2011a).  
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In 2009, large portions of the Big Tujunga River watershed burned during the Station Fire, 
including most of the watershed in the Angeles National Forest.  Habitat conditions for the 
sucker are expected to be altered for several years, with the potential for debris flows, altered 
substrates due to ash and debris deposition, and increased water temperatures due to the removal 
of vegetation (USFWS 2011a). 

Critical Habitat 

There are three units of designated critical habitat for sucker which partially occur on National 
Forest System lands, including Unit 1A on the San Bernardino National Forest and Units 2 and 3 
on the Angeles National Forest.  About 220 ac (89 ha) of Unit 1A occurs on the San Bernardino 
National Forest, including portions of City and Mill creeks. About 1,010 ac (409 ha) of Unit 2 
and 411 ac (166 ha) of Unit 3 occurs within the Angeles National Forest.  Unit 2 includes the San 
Gabriel River system and Unit 3 includes the Big Tujunga River system. 

The primary constituent elements of designated critical habitat include:  1) a functioning 
hydrological system within the historical geographic range of sucker that experiences peaks and 
ebbs in the water volume (either naturally or regulated) that encompasses areas that provide or 
contain sources of water and coarse sediment necessary to maintain all life stages of the species, 
including adults, juveniles, larvae, and eggs, in the riverine environment; 2) stream channel 
substrate consisting of a mosaic of loose sand, gravel, cobble, and boulder substrates in a series 
of riffles, runs, pools, and shallow sandy stream margins necessary to maintain various life 
stages of the species, including adults, juveniles, larvae, and eggs, in the riverine environment; 3) 
water depths greater than 1.2 inches (in) (3 centimeters (cm)) and bottom water velocities greater 
than 0.01 foot per second (0.03 meters (m) per second); 4) clear or only occasionally turbid 
water; 5) water temperatures less than 86 °F (30 °C); 6) instream habitat that includes food 
sources (such as zooplankton, phytoplankton, and aquatic invertebrates), and associated 
vegetation such as aquatic emergent vegetation and adjacent riparian vegetation to provide:  a) 
shading to reduce water temperatures when ambient temperatures are high, b) shelter during 
periods of high water velocity, and c) protective cover from predators; and 7) areas within 
perennial stream courses that may be periodically dewatered, but that serve as connective 
corridors between occupied or seasonally occupied habitat and through which the species may 
move when the habitat is wetted. 

Effects of the Action 

This biological opinion does not rely on the regulatory definition of ―destruction or adverse 
modification‖ of critical habitat at 50 CFR 402.02.  Instead, we have relied upon the statute and 
the August 6, 2004, Ninth Circuit Court of Appeals decision in Gifford Pinchot Task force v. 
U.S. Fish and Wildlife Service (No. 03-35279) to complete our analysis on the effects of the 
proposed project on critical habitat. 

Fire retardant application in sucker occupied and designated critical habitat should occur rarely.  
Only a small portion of the Angeles and San Bernardino national forests will be subject to fire 
retardant applications annually.  Based on data from 2000-2010, these forests averaged 561 ac 
(227 ha) of fire retardant applications per year over 1,346,355 ac (544,850 ha) of Forest Service 
land.  Given the relatively low percentage of Forest Service land with fire retardant applications 
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per year (<0.1 percent), the chance of an application in sucker habitat is generally low.  Also, 
since the Forest Service proposes to avoid fire retardant application in sucker habitat by 
providing maps and guidance to aerial fire-fighting personnel, the potential for an application to 
occur in sucker habitat is further minimized.  Only in cases of a misapplication or to protect 
human life would fire retardant be applied in sucker habitat and misapplications occur.  Data 
from 2008-2010 indicate that misapplications represent less than one percent of fire retardant 
applications (USFS 2011).  In addition, since the listing of the sucker in 2000, no fire retardant 
applications within its habitat have been reported with use of a 300-foot (91 m) generic 
avoidance zone for rivers and streams.  Under the proposed action, the avoidance zone would be 
600 ft (183 m) around sucker habitat, further decreasing the potential for a misapplication.   

Use of fire retardant has the potential to benefit the sucker.  Wildfires in southern California have 
resulted in devastating impacts to federally listed aquatic species in some cases.  Much of Big 
Tujunga Canyon was burned during the Station Fire in 2009 with potential impacts to habitat 
conditions for the sucker.  If use of fire retardant can help avoid or minimize the impacts of 
wildfire on the sucker, it may be overall beneficial even if some level of adverse impacts may 
occur. 

Direct Effects 

Mortality of sucker adults, juveniles, fry and eggs could occur from fire retardant due to the 
intake and build-up of ammonia.  According to a simulation provided in Norris and Webb 
(1989), the streams most closely aligned with the San Gabriel and Big Tujunga rivers could have 
mortality to all age classes of sucker from 1,968 to 7,218 ft (600 to 2,200 m) downstream from a 
direct application of fire retardant to water.  This probably overestimates the extent of impacts to 
the sucker, since the creeks used by Norris and Webb (1989) in their simulation are considerably 
smaller in size than the Big Tujunga or San Gabriel rivers.   

To determine how often this impact would occur during the life of the project (10 years), we can 
use the history of fire retardant applications in sucker habitat.  Since listing of the sucker in 2000, 
no fire retardant use within the 300-foot (91-m) buffer from sucker occupied habitat has been 
reported, despite large wildfires in this habitat in 2002 and 2009.  Under the proposed action, the 
avoidance zone from sucker occupied habitat will be increased to 600 ft (183 m), which should 
further decrease the potential for a misapplication.  Based on this history and the larger buffer, it 
appears that the potential for a fire retardant application in sucker occupied habitat is low.  We 
estimate that over the life of the proposed action no more than one fire retardant application will 
occur within the buffer zone of sucker occupied habitat that will impact this species.     

Thus, presuming a reasonable worst case scenario of direct application to water, mortality of 
sucker could occur over 1,968 to 7,218 ft (600 to 2,200 m) of stream habitat once every 10 years.  
This constitutes about ten percent of the occupied habitat within the Big Tujunga River 
watershed and six percent of the occupied habitat within the San Gabriel River watershed. 

In addition to mortality, sublethal effects could occur to the sucker including skin, eye, and gill 
damage; reduced hatching success; reduced growth rate; impaired morphological development; 
injury to gill tissue, liver, and kidneys; and the development of hyperplasia (USFS 2011).  These 
impacts could potentially occur within a greater reach of the rivers than the area of mortality.  
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However, Buhl and Hamilton (1998) suggest that chronic impacts to fish due to fire retardant are 
not likely since most of the ammonia in a stream is transformed into nitrate and soluble organic 
nitrogen within 24 hours.  Regardless, the potential for low concentrations of ammonia to cause 
problems for fish for an extended timeframe is a possibility.  Since the estimate for lethal 
impacts likely overestimates the distance where lethal impacts will occur and given the size of 
the Big Tujunga and San Gabriel River watersheds, we expect that sublethal impacts will not 
extend beyond 1,968 to 7,218 ft (600 to 2,200 m). 

Regardless, populations of suckers in the East, West, and North forks of the San Gabriel River 
are likely to survive a direct fire retardant application to water due to the multiple stretches of 
stream available to provide refugia and the perennial streamflow, which should help flush 
retardant.  Unlike the San Gabriel River, Big Tujunga Canyon can dry in the late summer to 
early fall to the point that suckers are restricted to isolated pools for some areas (65 FR 19686) 
with a low streamflow (USFWS 2007a).  However, suckers also occur intermittently over many 
miles of habitat within the Big Tujunga River watershed, including within at least two tributaries, 
at Haines Creek and Little Tujunga canyons (USFWS 2011a).  Thus, due to the dispersed nature 
of the species combined with the extent of the watershed, a fire retardant application within the 
Big Tujunga River watershed is unlikely to extirpate this species from this area. 

Further, fire retardant application within the range of sucker is most likely to occur during the 
primary fire season in southern California, which is August to October.  Since the primary 
spawning season for the sucker is mid-March to early July (USFWS 2011a), most fire retardant 
applications in habitat for this species would occur after the spawning season.  Thus, the impact 
to the sucker should also be minimized by the temporal nature of the impacts and the fecund 
nature of the species, which has adapted to re-populate rapidly following flood events.  Females 
can produce 4,000-16,000 eggs (65 FR 19686); thus, this species can repopulate streams 
temporarily affected by a fire retardant application.   

Finally, according to the simulation by Norris and Webb (1989), not all suckers would die within 
the 1,968 to 7,218 ft (600 to 2200 m) area downstream from a fire retardant application.  The 
amount of mortality is likely to decline as fire retardant becomes diluted and moves downstream 
within this area.  Norris and Webb (1989) indicated that the point at which mortality would be 
expected to decline depends on the width, depth, and velocity of the stream and other stream 
characteristics (amount of riffles, pools, and channelization).  Based on the Norris and Webb 
(1989) simulation and using the streams most closely aligned with the Big Tujunga and San 
Gabriel River watersheds, mortality should sharply drop from one hundred percent after reaching 
1,968 to 4,593 ft (600 to 1,400 m) downstream from a fire retardant application.   

Indirect Effects 

Fire retardant applications to aquatic systems could result in the mortality of macroinvertebrates, 
a food source for sucker.  Macroinvertebrates show variable responses from no response to high 
mortality due to fire retardant (USFWS 2008).  Macroinvertebrates drift to escape fire retardant 
applications, but many may still die (USFWS 2008).  However, macroinvertebrates account for 
only about one percent of the diet of the sucker (Greenfield et al. 1970); thus, the impacts due to 
temporary loss of macroinvertebrates should be minimal.  
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Effects on Critical Habitat 

A fire retardant application in designated critical habitat could impact primary constituent 
elements 4 (water quality) or 6 (food sources).  Designated critical habitat may become unusable 
to the sucker until the fire retardant is flushed from the system, which could reduce the ability of 
the habitat to provide reproductive opportunities and access to some food resources.   

However, the impacts to designated critical habitat for the sucker should be temporary since the 
fire retardant will eventually be flushed from the system, and most of the ammonia in a stream 
would be transformed into nitrate and soluble organic nitrogen within 24 hours.  Further, the San 
Gabriel River Unit contains multiple tributaries that contain refugia for the sucker, and these are 
not likely to be impacted simultaneously.  The Big Tujunga and Santa Ana units contain 
substantial areas off of Forest Service lands that can provide refugia for the sucker until fire 
retardant is flushed from the system.  Finally, fire retardant application in sucker designated 
critical habitat should be rare due to the low levels of misapplications and the proposed mapping 
and implementation of a 600-foot (183-m) avoidance area for designated critical habitat. 

Effect on Recovery 

No recovery plan exists for sucker, but a 5-year review was completed on March 10, 2011, 
which provided management recommendations for the next 5 years for this species (USFWS 
2011a).  Based on the discussion above, fire retardant application in sucker occupied and 
designated critical habitat should occur rarely, especially during the spawning season.  If fire 
retardant application does occur in sucker occupied or designated critical habitat during the 
spawning season, impacts are expected to be minimal due to the extent of occupied and 
designated critical habitats, the amount of these areas off Forest Service lands, the temporary 
nature of the impacts to habitat conditions, and the fecund nature of the species.  Thus, 
implementation of the recommendations for this species in the 5-year review should not be 
impeded and the ability of this species to recover should not be affected.   

 

Cumulative Effects 
 
We are not aware of any cumulative effects that would affect this species. 
 

Conclusion 

After reviewing the current status of the species, the environmental baseline for the action area, 
the effects of the proposed action, and the cumulative effects, it is our biological opinion that the 
proposed action is not likely to jeopardize the continued existence of the sucker and is not likely 
to adversely modify designated critical habitat.  We reached this conclusion for the following 
reasons: 

1. The potential for an application of fire retardant in sucker occupied and designated 
critical habitat is low due to the amount of fire retardant applied annually compared to the 
extent of Forest Service land.  Also, applications in occupied and designated critical 
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habitat will only occur due to misapplications or to save human life, and misapplications 
occur rarely.   

2. Impacts should be effectively minimized based on the sucker’s high fecundity and ability 
to repopulate following catastrophic events, the extent of sucker populations within the 
Big Tujunga and San Gabriel watersheds, and the temporary nature of the impacts to 
habitat conditions.  

3. Impacts to designated critical habitat will not result in a permanent loss of habitat and 
substantial areas of designated critical habitat will be available to provide refugia for the 
sucker post-fire retardant application. 

4. No recovery plan exists for sucker.  However, implementation of the management 
recommendations from the 5-year review should not be impeded.  Due to the extent of 
populations in the Big Tujunga and San Gabriel watersheds compared to the potential 
impacts, the temporary nature of the impacts, and the fecund nature of the species, we do 
not expect that the proposed action will impact the ability of this species to recover. 

 

Shasta crayfish (Pacifastacus fortis)  
 

Environmental Baseline 

As of 2011, the California Department of Fish and Game’s (CDFG) California Natural Diversity 
Database (CNDDB) indicated 19 occurrences for this species in Shasta County (CNDDB 2011).  
Three of these occurrences have been determined to have been extirpated and four and portions 
of another occurrence have been possibly extirpated (CDFG 2011, Spring Rivers Ecological 
Sciences LLC 2011).  None of these locations are on Forest Service lands; however, they are 
hydrologically connected to Forest Service lands. 

 

Shasta crayfish are found in the Fall River, Rising River, and Hat Creek subdrainages, the 
mainstem Pit River between the Fall River confluence and the Pit 1 Powerhouse, and Sucker 
Springs Creek, which is a tributary to the Pit River between the Pit 1 Powerhouse and Hat Creek. 
Within the Fall River subdrainage, Shasta crayfish are now found only in the headwaters and 
upper reaches, and are generally associated with springs. Similarly, Shasta crayfish in Sucker 
Springs Creek and in the mainstem Pit River are generally associated with springs. When 
surveyed in the mid-1990s, Shasta crayfish within the lower Hat Creek subdrainage were only 
found in the tributaries, namely Crystal Lake and the Rising River subdrainage.  In the Rising 
River subdrainage, Shasta crayfish were found in areas away from spring inflows.  
 

Fall River Drainage-Shasta crayfish are found in four geographic regions within the headwaters 
of the Fall River drainage: the upper Fall River, Spring Creek, Lava Creek, and the Upper Tule 
River and Big Lake. 
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Upper Fall River -Two Shasta crayfish subpopulations of substantial size exist in the upper Fall 
River (Thousand Springs above the barrier and Rainbow Spring), but both are threatened by non-
native signal crayfish (Spring Rivers Ecological Sciences LLC 2009).  The remaining 
subpopulations in the Upper Fall River are either declining or have been extirpated.  The Upper 
Fall River Crayfish Barrier Project benefits the Shasta crayfish in the upper Fall River at 
Thousand Springs by creating a barrier to continued upstream migration of the non-native signal 
crayfish and by including efforts to remove signal crayfish. Shasta crayfish have also been found 
in the upper Fall River between the barrier and the limits of navigation downstream of Thousand 
Springs and Rainbow Spring, but numbers have been declining since the invasion of signal 
crayfish. In the 1990's, Shasta crayfish were found at Fletcher's bend and Lennihan's footbridge 
but are now believed to have been extirpated (Spring Rivers Ecological Sciences LLC 2009). 
Thousand Springs is approximately 1,000 feet from Lassen National Forest lands.  

 

Spring Creek -The subpopulation of Shasta crayfish in the upper coves of Spring Creek appears 
stable, but the invasion of signal crayfish remains a serious threat.  The Spring Creek Road 
Crossing Cavity-Filling Project protects Shasta crayfish by eliminating potential refugia for 
signal crayfish and by the inclusion of surveys to remove non-native signal crayfish. Potential 
refuges for non-native crayfish were eliminated by filling the voids, gaps, and cavities in the 
upstream face of the Spring Creek Road Crossing.  The non-native crayfish removal surveys 
seek to at least control signal crayfish populations in Spring Creek upstream of the road crossing. 
The Shasta crayfish population in the lower coves of Spring Creek is small and has been 
declining in recent years, however, as the population of signal crayfish continues to increase 
(Spring Rivers Ecological Sciences LLC 2009).  The Spring Creek population is hyrdrologically 
connected to Thousand Springs and is approximately 6,000 feet from the Lassen National Forest. 

 

Lava Creek -The Lava Creek population is small and has declined since 1990 when signal 
crayfish were first found in Lava Creek (Ellis 1999). Recent surveys show that signal crayfish 
outnumber Shasta crayfish by 10 to 1 (Spring Rivers Ecological Sciences LLC 2009).  Lava 
Creek is approximately 5,000 feet from Lassen National Forest lands.  

 

Upper Tule River-Big Lake -In the upper Tule River, Shasta crayfish have been found in Ja 
She Creek, northern Big Lake, and along portions of the Tule River levee system (U.S. Fish and 
Wildlife Service (Service) 1998, Ellis 1999).  Along the Tule River levee system; Shasta crayfish 
have been found at only three sites, all of which are along the PG&E Levee on the south shore of 
Big Lake, the south shore of the upper Tule River, and the northernmost portion of the east shore 
of the upper Tule River.  In the 1990s, Shasta crayfish were also found along two sections of the 
abandoned (i.e., unmaintained) levees at Horr Pond and northeast upper Tule River opposite Rat 
Farm.  During crayfish surveys between 1990 and 1992, the majority of Shasta crayfish living 
along the levees were found along the south shore of Big Lake.  Only four Shasta crayfish were 
found along the south shore of the upper Tule River in 1992, but numerous signal crayfish were 
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found in this area.  Shasta crayfish have not been found along PG&E's Lower McArthur Levee.  
Signal crayfish are now found throughout the upper Tule River.  Non-native northern crayfish 
are also found along the levees and in other relatively warm areas in the upper Tule River 
(Spring Rivers Ecological Sciences LLC 2009).  Big Lake is approximately 1,000 feet from 
Lassen National Forest lands. 

 

Hat Creek Drainage-During the 2007 Hat Creek surveys, 131 Shasta crayfish were found, 
accounting for approximately 9 percent of all crayfish captured.  Except for two adult Shasta 
crayfish at the Crystal Lake Outflow, all Shasta crayfish were found in Southwest Crystal Lake. 
The 1,379 signal crayfish found in Crystal and Baum Lakes accounted for the other 91 percent of 
all crayfish captured (Ellis and Cook 2008).  Crystal Lake is approximately 2,000 feet from 
Lassen National Forest lands.  

The only clear trend in the Shasta crayfish population in the Hat Creek Project area has been the 
decline of the Shasta crayfish population at the Crystal Lake outflow.  In 1978, Daniels 
(1978, 1980) estimated the size of the Crystal Lake outflow Shasta crayfish population to be 
2000 to 3000 individuals and one of the largest, densest populations that he surveyed.  In 2007, 
only two Shasta crayfish were found at the Crystal Lake outflow.  The removal of signal crayfish 
during the monitoring surveys: 2458 in 2003, 1717 in 2004/2005, and 457 in 2007 appears to 
have resulted in a significant decrease in size of the signal crayfish population at Crystal Lake 
Outflow.  Although removal of signal crayfish during the monitoring surveys will not eradicate 
the species from this or other areas, it might keep signal crayfish numbers depressed and promote 
Shasta crayfish survival.   
 
Rising River Drainage-The Rising River Shasta crayfish populations were free of signal 
crayfish as of the last comprehensive surveys conducted in 1995.  At that time, signal crayfish 
were found in Rising River, approximately 0.78 mile below the Cassel Road Bridge (Service 
1998). Given that there are no barriers to the upstream migration of signal crayfish, the Rising 
River population may have already been invaded by signal crayfish since the 1995 surveys.  It is 
unknown if this population is stable or declining. Efforts are being made to obtain landowner 
permission to survey Rising River as it has not been surveyed since 1995.  Portions of Rising 
River occur on Lassen National Forest lands.  

 

Pit River Drainage-Although Shasta crayfish have been found in four locations in the mainstem 
Pit River, three upstream (i.e., Pit 1 Bypass Reach) and one downstream of the Pit 1 Powerhouse, 
they are currently only found at two locations, both in the Pit 1 Bypass Reach upstream of the 
approximately 30-foot high Pit River Falls. Shasta crayfish are not believed to occupy the 
mainstem Pit River downstream of the Pit 1 Powerhouse since none have been found during 
multiple surveys conducted in this area since 1978. 

 

Shasta crayfish are known to occur in an approximately 1,970-foot long reach of the mainstem 
Pit River that is cooled by springs a short distance upstream of the Pit River Falls (Spring Rivers 
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Ecological Sciences LLC 2009).  Sampling difficulties created by the large substrate (the average 
substrate size in the Pit River is larger than can be moved by hand) make it difficult to determine 
the size of the Shasta crayfish population in the Pit 1 Bypass Reach.  Nevertheless, a significant 
decline in Shasta crayfish numbers in this 1,970-foot reach has been observed since the new 
license flow regime was implemented (USFWS 1998, Ellis 1999, Spring Rivers Ecological 
Sciences LLC 2009). In October 2005, a total of 21 Shasta crayfish (6 adults, 7 juveniles, and 8 
young-of-year) were found in this reach, but only one adult male Shasta crayfish was found in 
September 2008 (Spring Rivers Ecological Sciences LLC 2009).  This population is 
approximately three miles from Lassen National Forest Lands. 

 

Shasta crayfish were also found near an outflow of a spring in the lower Pit 1 Bypass Reach 

1.3 miles downstream of the Pit River Falls and 0.8 mile upstream from the Pit 1 Powerhouse 
tailrace (Service 1998).  After an extensive survey of this area in 1995, a single dead juvenile 
male Shasta crayfish was found under a cobble in the outflow area of the spring.  A single dead 
juvenile male Shasta crayfish was also found at this site 15 years earlier during a survey in 1980 
(Service 1998, Ellis 1999).  No Shasta crayfish have been found at this site during subsequent 
surveys (Spring Rivers Ecological Sciences LLC 2009). 

 

The Sucker Springs Creek subpopulation of Shasta crayfish currently reside only in Pond 1 and 
is estimated at fewer than 100.  A multi-year restoration project is currently being implemented 
with the first phase consisting of signal crayfish eradication.  Sucker Springs is approximately 
3,000 feet from Lassen National Forest Lands. 

 

Effects of the Action 

Direct Effects 

Since Shasta crayfish do not occur on Forest Service lands, the Service does not anticipate any 
direct effects from the project.  

 

Indirect Effects   

As cited in the BA, simulations run by Norris and Webb (1989) showed ammonia concentrations 
could remain at lethal levels between 0 and 6.2 miles downstream, depending on stream 
characteristics and the size of the retardant load.  Van Meter and Hardy (1975) also found that 
concentrations of retardant high enough to kill 10 percent of the fish population were measurable 
over 4 miles downstream.   Additionally, as cited in the BA, sublethal effects are expected to 
occur further downstream than the 6.2-mile lethal distance.   

While the likelihood is low, if misapplication of retardant occurs on or adjacent to a Shasta 
crayfish-occupied water body or retardant run-off enters Shasta crayfish-occupied waterways, it 



        2011 USFWS Biological Opinion on USFS Aerial Application of Fire Retardants on NFS Lands  
 

Return to Table of Contents  407 | P a g e  

is expected to adversely affect Shasta crayfish.  If retardant enters occupied habitat, Shasta 
crayfish are susceptible to lethal effects.  Fire retardant is slight to moderately toxic to the 
amphipod crustacean Hyalella azteca (Adams and Simmons 1999, McDonald et al. 1997).  
Limited studies have been done on crayfish species with no assessment for effects to Shasta 
crayfish.  One study incidentally reported that crayfish climbed out of the stream during 
exposure to the retardant 128 mg GTS-R/liter (Little and Calfee 2004), however Shasta crayfish 
cannot leave the water due to biological limitations of this species.  Alternatively, the Shasta 
crayfish’s non-native predator/competitors, signal crayfish (Pacifastacus leniusculus) and fantail 
crayfish (Orocenectes virilis), can leave the water and may be able to avoid lethal effects from 
fire retardant.  The potential mortality of Shasta crayfish coupled with the ability for their 
predator/competitors to possibly avoid lethal effects may compound adverse effects to the 
population.  Additionally, the non-native Guar gum, a flocculant additive to retardants, may 
inhibit respiration and egestion in bottom-dwelling invertebrates such as amphipods (referenced 
in Adams and Simmons 1999).  Although crayfish were not discussed in this study, since they 
are bottom-dwelling invertebrates, we presume they could be adversely affected as well.  
Sublethal effects with this project may include altering nutrient and food base that the Shasta 
crayfish are dependent upon.   

 

Conclusion 

After reviewing the current status of the Shasta crayfish, the environmental baseline for the 
action area, and the effects of the proposed action, it is the Service’s biological opinion that the 
Nationwide Aerial Application of Fire Retardant on National Forest System Land Project is not 
likely to jeopardize the continued existence of Shasta crayfish.  While there is a small chance 
that retardant may enter a waterway, there are no known populations on Forest Service lands and 
the likelihood of a population being exposed to retardant is anticipated to be marginal with the 
implementation of the 1,000 buffer around hydrological connected waterways within the 6.2-
mile lethal zone and the implantation of the additional conservation measures.  We based this 
conclusion on the following: (1) Shasta crayfish do not occur on Forest Service lands, (2) the 
Forest Service will implement the conservation measures including the 1000-foot buffer from 
waters hydrologically connect to occupied habitat and (3) the small likelihood of misapplication 
in waters hydrologically connected to occupied habitat. 

 

 

Slender orcutt grass (Orcuttia tenuis)  
 

Environmental Baseline 

On the Lassen and Modoc National Forests, Orcuttia tenuis occupies a wide range of habitats, 
even sometimes including more or less artificial habitats such as creek flood plains, borrow pits, 
and the margins of stock ponds and reservoirs (USFWS 2005).  Across the volcanic landscape of 
the southern Cascades and Modoc Plateau it has been found at elevations ranging from 
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approximately 3,050 feet up to 5,760 feet (Lepley and Merriam 2011).  The Modoc-Cascades 
vernal pools containing O. tenuis may be of any size from a tiny wetland to a lake, always 
seasonal in nature, over a water-obstructing substrate of volcanic origin (Lepley and Merriam 
2011).  These montane pools underlain by volcanic material have been classified as Northern 
Basalt Flow or Northern Volcanic Mudflow vernal pools, depending on the precise nature of the 
underlayer (USFWS 2005).  

 

The vegetation surrounding Modoc-Cascades vernal pools is generally a pine forest of Pinus 
ponderosa or P. jeffreyi or both (yellow pines), in some places mixed with Quercus garryana 
(white oak) or Juniperus occidentalis (western juniper), or an open habitat of grasses, sagebrush, 
and other shrubs (Lepley and Merriam 2011).  On the margins of vernal pools, where O. tenuis 
occurs, there is typically a sparse to moderate cover of herbs and forbs (Lepley and Merriam 
2011, p. 7).  The species may or may not mix with Eleocharis macrostachya (pale spikerush) and 
Eryngium mathiasiae, E. alismaefolium, or E. articulatum (coyote thistle) in the deeper parts of 
pools (Lepley and Merriam 2011).  In some pools Artemisia cana (silver sage) is also part of the 
mix (Lepley and Merriam 2011). 

 

The current threats to Orcuttia tenuis on the Forest Service lands within northeast California are 
associated with anthropogenic hydrologic alterations, livestock activity, recreational/OHV use, 
and vegetative competition (Lepley and Merriam 2011).  Current conditions of vernal pool 
habitats on the Modoc and Lassen National Forest are driven by these factors.  In addition, 
livestock grazing on Federal lands in the Modoc-Cascade region resulted in heavy use of vernal 
pools by livestock as a water source (Lepley and Merriam 2011).  Off-highway vehicle and 
recreationalists will, in many cases, drive through vernal pools creating deep ruts and 
compacting the soil thereby altering the hydrology of the pool (Lepley and Merriam 2011).  If 
left undisturbed vernal pools are generally resistant to invasive species (Stone 1990).  However, 
disturbance and alteration of their hydrologic functions allows for colonization of nonnatives that 
are adapted for shorter or longer periods of water inundation (Lepley and Merriam 2011). 

 

Currently, there are 610 vernal pools identified on the Modoc National Forest’s 2009 ―vernal 
pool‖ GIS layer, totaling 31,589 acres.  They range in size from 0.03 acres to 202 acres.  A 
comprehensive assessment of potential habitat quality in these vernal pools has not been 
completed.  However, current occupied habitat has been assessed and their quality ranges from 
poor to excellent (Lepley and Merriam 2011).   

 

Surveys have occurred on the Modoc National Forest in an attempt to determine the locations of 
more populations on Federal lands (J. Perkins, personal communication, 2011).  Approximately 
12,396 acres of vernal pool habitat have been surveyed since 2001 at least once (J. Perkins, 
personal communication, 2011).  Currently there are 31 known populations of O. tenuis on the 
Modoc National Forest.  Population size estimates range from 31 individuals-18,500,000 
individuals.  Total population estimate for O. tenuis on the Modoc National Forest is 38,299,582 
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individuals.  There is very little population trend data available for O. tenuis on the Modoc 
National Forest.   

 

On the Lassen National Forest, Orcuttia tenuis is known from 20 occurrences, and of these only 
14 are found within the 10 Designated Critical Habitat Unit core areas found on the forest, which 
total approximately 21,885 acres on National Forest System lands.  The 20 known occurrences of 
O. tenuis on the forest are known from all three Ranger Districts and there is also one occurrence 
found on private lands within the administrative boundary of the Almanor Ranger District 
(USDA 2010). 

 

Effects of the Action 

Retardant formulations in use today are primarily inorganic fertilizers (USDA 2011).  The best 
available science suggests that any misapplications and situations with extenuating 
circumstances that result in an aerial drop of retardants on vernal pool habitats will result in the 
introduction of both nitrogen and phosphorus into the terrestrial and aquatic systems.  These two 
nutrients are consumed in relatively large quantities by plants (Gardiner 2011).  Subsequently, if 
they are absent from the system they are limiting to plant growth and are therefore commonly 
added as fertilizers (Gardiner 2011).  This increase of nutrient availability has the potential to 
induce the growth of non-native plants outside the vernal pools that could invade the vernal 
pools when the vernal pool is dry or during O. tenuis’ terrestrial and dry phases (Kneitel and 
Lessin 2010)  While periodic water inundation creates inhospitable habitats for most nonnative 
species, a vernal pool would be vulnerable to this effect of a retardant drop under two scenarios: 
1) the retardant drop occurs in a vernal pool during a year with limited water inundation and/or 
prior to a year with limited water inundation; or 2) if that vernal pool has sustained hydrologic 
alterations.  Increased competition from nonnative plants would likely reduce population 
numbers and reproductive efforts.  In addition, an increase of upland grasses due to an increase 
of limited nutrients can change the hydrologic function of a vernal pool by decreasing run-off 
into the vernal pool (Barry 1998).  The alteration of the hydrologic function of the vernal pool 
has the potential to affect O. tenuis through the reduction in available habitat.  However, at this 
time, there is no information available to indicate that the interactions with nonnative plant 
species or reduction in habitat that may be facilitated by the proposed action will result in the 
extirpation of individual O. tenuis populations. 

 

Conclusion 

After reviewing the current status of the species, the environmental baseline for the action area, 
the effects of the proposed action, it is the Service’s biological opinion that the proposed actions 
are not likely to jeopardize the continued existence of Orcuttia tenuis.   

Our conclusion is based on the following reasons:  (1) the spatial extent of the anticipated effects 
is small in comparison to the species’ current distribution; (2) adverse effects are considered 
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relatively minor; and/or (3) the Service does not anticipate the loss or reduced viability of plant 
populations within the action area. 

We concur that these designated critical habitats are not likely to be adversely affected by the 
proposed action for the following reasons:  1) low amounts of fire retardant are dropped annually 
compared to the extent of Forest Service land (USFS 2011); 2) the typical fire retardant 
application (about 1-1.5 ac ((0.4-0.6 ha)) would cover a small amount of any of these designated  
critical habitats; and 3) the potential effects to the primary constituent elements and essential 
features is considered short-term and/or insignificant 
 

Slender-horned Spineflower (Dodecahema leptoceras)  
 

Environmental Baseline 

Five of the twenty remaining populations of slender-horned spineflower (―spineflower‖) occur 
on Forest Service lands, including a population at Arroyo Seco on the Cleveland National Forest 
and four populations on the San Bernardino National Forest.  The populations on the San 
Bernardino National Forest include two populations at Bautista Canyon, one population at the 
North Fork San Jacinto River, and one population at Cajon Wash (USFS 2008, USFWS 2010).  
The Arroyo Seco population is estimated to include 512 plants (USFWS 2010), the Bautista 
Canyon populations are estimated to include 900 plants (USFWS 2010), the San Jacinto River 
population is estimated to include between several hundred to 1,000 plants (USFS 2008), and the 
Cajon Wash population is estimated to include 5,000 plants (USFS 2008).  However, the number 
of spineflower plants within a population can change from year to year, so the number and 
distribution of populations is the best reflection of overall abundance (USFWS 2010).   

Small population size threatens spineflower.  With the exception of the Bautista Canyon 
populations, spineflower populations within the action area are isolated from other spineflower.  
Pollen and seed transport between the isolated populations and other spineflower would likely be 
low, if it happens at all (USFWS 2010).  If extirpation of one of the isolated populations occurs, 
natural re-establishment is unlikely. 

Spineflower within the action area may also be threatened by competition with nonnative plants, 
although specific information regarding the nature or extent of this threat is limited.  Extirpation 
of at least one spineflower population was attributed to nonnative plants (USFWS 2010).  

Effects of the Action 

 

Fire retardant application in spineflower occupied habitat should occur rarely.  Only a small 
portion of the San Bernardino or Cleveland national forests will be subject to fire retardant 
applications annually.  Based on data from 2000-2010, these forests combined averaged 376 ac 
(152 ha) of fire retardant applications per year over 1,346,355 ac (544,850 ha) of Forest Service 
land (USFS 2011).  Given the relatively low percentage of Forest Service land with fire retardant 
applications per year (<0.1 percent), the chance of an application occurring in the relatively small 
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area occupied by spineflower is generally low.  Also, since the Forest Service proposes to avoid 
fire retardant application in spineflower occupied habitat by providing maps and guidance to 
aerial fire-fighting personnel, the potential for an application to occur in spineflower occupied 
habitat is further minimized.  Only in cases of a misapplication or to protect human life would 
fire retardant be applied in spineflower occupied habitat and misapplications occur rarely.  Data 
from 2008-2010 indicate that misapplications occur on less than one percent of fire retardant 
applications (USFS 2011).   

Direct Effects 

Fire retardant applications could impact spineflower via short-term (1-2 growing seasons) 
phytotoxic effects, including leaf burning, shoot die-back, a decrease in germination, and plant 
death.  These impacts could occur over about 1-1.5 ac (0.4-0.6 ha) for the average fire retardant 
application [i.e., the average fire retardant application covers about 800 feet (ft) (244 meters (m)) 
by 50-75 ft (15-23 m) (USFS 2011)].   

However, fire retardant application within range of spineflower is most likely to occur during the 
primary fire season in southern California, which is August to October.  Since the flowering 
season for spineflower is April to June (Hickman 1993), most fire retardant applications in 
habitat for this species would occur after seed-set and after plant senescence.   

Also, while the average fire retardant application covers about 1-1.5 ac (0.4-0.6 ha), applications 
are linear, so only a small portion of a given application would be expected to occur in 
spineflower occupied habitat.  Thus, it would be unlikely for a population to be completely 
covered by fire retardant.   

Finally, studies indicate that the seedbank for spineflower is long-lived (Ferguson and Ellstrand 
1999), and some level of disturbance may aid germination (USFWS 2010).  Thus, the portions of 
a spineflower population subject to the direct impacts of a fire retardant application are likely to 
recover either by re-establishment from directly adjacent spineflower individuals or via the 
seedbank. 

Indirect Effects 

Nonnative plants could be enhanced by fire retardant application and impact spineflower.  Many 
spineflower populations are located proximal to nonnative plants (52 FR 36265) that could be 
enhanced by fire retardant.  Nonnative plants could decrease water availability for spineflower 
via competition and create a thatch from dead grasses that prevents spineflower seedling 
establishment.  Also, nonnative plants could shade spineflower and reduce access to sunlight and 
photosynthesis (52 FR 36265).  Further, nonnative plants could alter the fire regime including the 
frequency, intensity, extent and seasonality of fire, and result in a feedback cycle for further 
enhancement of nonnative plant growth (Brooks et al. 2004) and ultimately result in type 
conversion.  In addition, nonnative plants can change soil properties, resulting in alterations in 
plant community composition (Ehrenfeld et al. 2001).  Finally, enhanced nonnative plants could 
help attract additional grazing animals, which may trample or consume spineflower. 

While fire retardant could enhance nonnative plants, it could also enhance spineflower growth.  
Fire retardants contain nitrogen and phosphorus that could act as nutrients to spineflower.  
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Individual and plant community responses from changes in nutrient availability are complex and 
site specific, and most studies address the potential effects to crop species.  Studies on the 
potential benefits to native plant species from nutrients in fire retardants are limited, and no such 
studies exist that focus on spineflower.  

Regardless, if fire retardant is applied to spineflower occupied habitat, the Forest Service will 
monitor the site and implement actions to remove nonnative plants upon detecting the 
enhancement of nonnative plants due to fire retardant application.  Based on the implementation 
of these measures, impacts to spineflower due to nonnative plants enhanced from a fire retardant 
application should be short-term and temporary.  

Effect on Recovery 

No recovery plan exists for spineflower, but a 5-year review was completed on October 1, 2010, 
which provided management recommendations for the next five years for this species (USFWS 
2010).  Based on the discussion above, fire retardant application in spineflower occupied habitat 
should occur rarely, especially during the flowering season.  If fire retardant application does 
occur in spineflower occupied habitat during the flowering season, impacts are expected to be 
effectively avoided or minimized due to the size and linear nature of fire retardant applications 
and the proposed removal of nonnative plants, as appropriate.  With monitoring and appropriate 
nonnative plant removal, long term changes to spineflower populations or habitat conditions are 
not likely to occur and implementation of the recommendations for this species in the 5-year 
review should not be impeded.  Thus, the ability of this species to recover should not be affected.   

 

Cumulative Effects 
 
We are not aware of any cumulative effects that would affect this species. 
 

Conclusion 

After reviewing the current status of the species, the environmental baseline for the action area, 
the effects of the proposed action, and the cumulative effects, it is our biological opinion that the 
proposed action is not likely to jeopardize the continued existence of spineflower.  We reached 
this conclusion for the following reasons: 

1. The potential for an application of fire retardant in spineflower occupied habitat is low 
due to the amount of fire retardant applied annually compared to the extent of Forest 
Service land.  Also, applications in occupied habitat will only occur due to 
misapplications or to save human life, and misapplications occur rarely.   

2. Direct impacts should be effectively avoided or minimized due to the application of fire 
retardant in spineflower occupied habitat primarily outside the flowering season, the size 
and linear nature of fire retardant applications, and the long-lived nature of the 
spineflower seedbank.   
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3. Due to the proposal to conduct monitoring after a fire retardant application in spineflower 
occupied habitat and remove nonnative plants, as appropriate, impacts due to nonnative 
plants enhanced from a fire retardant application should be short term and temporary. 

4. No recovery plan exists for spineflower.  However, implementation of the management 
recommendations from the 5-year review should not be impeded.  Due to the expected 
short term and temporary nature of the potential impacts, we do not expect that the 
proposed action will impact the ability of this species to recover. 

 

Smith’s blue butterfly (Euphilotes enoptes smithi) 
 

Environmental Baseline 

The Smith’s blue butterfly’s range consists of an approximately 80 linear mile strip along the 
coast of central California; 45 of these miles lie within the boundaries of the Los Padres National 
Forest.  In the Monterey Ranger District (MRD) of the Los Padres National Forest, the Smith’s 
blue butterfly’s host plant, seacliff buckwheat (Eriogonum latifolium), is distributed throughout 
cliffside chaparral, coastal scrub, and coastal grassland communities and their ecotones.  Seacliff 
buckwheat is also present along road cuts and in ruderal or disturbed areas.  Comprehensive 
surveys for the Smith’s blue butterfly have not been conducted within the Los Padres National 
Forest, although during the flight season of 2002, Arnold (2002) documented more than 346 
adults at 69 locations in the greater Big Sur area and the MRD of the Los Padres National Forest.  
Long-term monitoring has not occurred for any population of the Smith’s blue butterfly.  Most of 
our knowledge of the distribution of the species is the result of singular observations made in the 
past 30 years.  Therefore, the number, size and persistence of colonies throughout the range of 
the species are not well understood.  The Forest Service has identified and mapped 
approximately 543 acres of Smith’s blue butterfly occupied habitat. 

  

Effects of the Action 

Based on the general effects of the action, fire retardant applications in occupied habitat could 
potentially kill adults or larvae due to exposure to toxic retardant chemicals.  Adults would be 
vulnerable during their single flight season from mid-June to early September, while larvae 
would be vulnerable between mid-August and early September, when they pupate.  The Forest 
Service proposes to avoid fire retardant application in Smith’s blue butterfly occupied habitat by 
providing maps and guidance to aerial fire-fighting personnel, the potential for an application to 
occur in Smith’s blue butterfly occupied habitat is minimized.  Only in cases of a misapplication 
or to protect human life would fire retardant be applied in Smith’s blue butterfly occupied habitat 
and misapplications do not occur often.  Three years of data, from 2008-2010, indicate that 
misapplications occur in less than 0.1 percent of fire retardant applications (USFS 2011). 
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Based on the general effects of the action, nonnative plants could be enhanced by fire retardant 
application.  Nitrogen and phosphorus could be increased in the soil through the application of 
ammonium-based retardants, which would encourage the growth of nonnative invasive species 
and give them a competitive advantage over seacliff buckwheat.  These invasive plant species 
may have the ability to displace seacliff buckwheat by outcompeting and monopolizing the 
limited resources (soil nutrients, water, sunlight, pollinators), with the potential effects of 
preventing growth and recruitment. 

We have found that non-native plants are contributing to the fragmentation of habitat for the 
Smith’s blue butterfly because Smith’s blue butterflies abandon areas where seacliff buckwheat 
is replaced by other vegetation (USFWS 2004).  Adults would be expected to disperse and 
colonize new areas that contain adequate patches of host buckwheat plants but as the quality of 
suitable habitat is degraded, the distance dispersing adults must travel to reach other suitable 
habitat is increased.  Adult Smith’s blue butterflies are neither strong nor active fliers; therefore, 
colonies may become isolated if suitable habitat is not available nearby for dispersal and 
colonization (USFWS 2004).  Arnold (1991) found that the density and age class distribution of 
seacliff buckwheat and coast buckwheat appear to be important determinants for the 
establishment and persistence of Smith’s blue butterfly populations in some locations. 

If fire retardant is applied to Smith’s blue butterfly occupied habitat, the Forest Service will 
monitor the site where retardant was dropped and implement actions to remove nonnative plants 
if colonization by nonnative plants due to fire retardant application is observed.  With 
implementation of monitoring and removal of nonnative species, impacts to the Smith’s blue 
butterfly population due to nonnative plants enhanced from a fire retardant application should be 
short-term and temporary.   

 
Cumulative Effects 
 
We are not aware of any cumulative effects that would affect this species. 
 
 
Conclusion 
 
After reviewing the current status of the Smith’s blue butterfly, environmental baseline for the 
action area, effects of potential misapplication of retardant on occupied Smith’s blue butterfly 
habitat, and cumulative effects, it is our biological opinion that the use of aerially-applied fire 
retardant on National Forest System lands is not likely to jeopardize the continued existence of 
the Smith’s blue butterfly.  The proposed action would not lead to a substantial decline in 
number of Smith’s blue butterfly and would not preclude the recovery of Smith’s blue butterfly.  
This conclusion is based on the following reasons:  
 

9. The Forest Service will establish a 300-foot buffer on known Smith’s blue butterfly 
occupied habitat and retardant applications in occupied habitat will only be the result of 
misapplications, which occur rarely, or by exception to save human life. 
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10. The Forest Service proposes to conduct monitoring after a fire retardant application in 
Smith’s blue butterfly occupied habitat and remove invasive nonnative plants so that 
impacts due to nonnative plants enhanced from a fire retardant application should be 
short term and temporary. 
 

11. Due to the expected short term and temporary nature of the potential impacts, we do not 
expect that the proposed action will impact the ability of this species to recover. 

 

The USFS determined there would be no effect from the use of aerially-applied fire retardant on 
National Forest System lands on critical habitat for this species; therefore, the USFWS did not 
address critical habitat for this species. 

 

Springville clarkia (Clarkia springvillensis)  
 

Environmental Baseline 

The Sequoia National Forest is known to contain nine occurrences of Clarkia springvillensis 
growing in openings within the chaparral and foothill woodland plant communities in the Tule 
River watershed near Springville, California (USDA 2010).  Of the nine occurrences, there is no 
information regarding either the area occupied or the number of individual plants.  Currently, 
nonnative plants such as Bromus species, Brassica species, Torilis species (hedge-parsley), and 
Centaurea melitensis are known to occur within habitats occupied by C. springvillensis.   

 

Effects of the Action 

Clarkia springvillensis flowers from May to late June, thus the plant is active during times when 
fire retardant may be used.  However, there is no specific information available to determine 
whether the application of fire retardant will directly affect C. springvillensis.  Clarkia 
springvillensis tends to grow in open, relatively unvegetated areas.  Several of these populations 
cover long, linear areas (approximately 0.25 to 1 mile in length and 300 feet wide), parallel and 
adjacent to streams.  Being adjacent to a stream, these locations have a reduced probability of a 
retardant drop hitting a population due to the 300-foot buffer zone guidelines.  However, if a 
retardant drop was keyed into a water course adjacent to a Springville Clarkia population, it is 
highly unlikely that the entire population would be hit by the retardant because of the long, linear 
nature of these populations; rather a small portion of a population may be affected. 

 

The primary threat to Clarkia springvillensis is competition and thatch build-up from non-native 
plants (USFWS 2008).  Retardant formulations in use today are primarily inorganic fertilizers 
(USDA 2011) and based on the general effects of the action, nonnative plants could be enhanced 
by fire retardant application.  Since C. springvillensis is known to occur in areas occupied by 
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nonnative plant species if retardant were dropped on C. springvillensis, we would expect 
increased competition from non-native plants that may reduce population numbers and 
reproductive efforts of C. springvillensis in that area.  Given the geographic extent of an 
individual plant population within the action area, we do not anticipate the proposed action 
would result in extirpation of the C. springvillensis populations on the Sequoia National Forest.  

 

Conclusion 

After reviewing the current status of the species, the environmental baseline for the action area, 
the effects of the proposed action, it is the Service’s biological opinion that the proposed actions 
are not likely to jeopardize the continued existence of Clarkia springvillensis.   

 

Our conclusion is based on the following reasons:  (1) the spatial extent of the anticipated effects 
is small in comparison to the species’ current distribution; and (2) the Service does not anticipate 
the loss of plant populations within the action area. 

 

 

 

  

Stebbins’ morning glory (Calystegia stebinsii)  
 

Environmental Baseline 

Calystegia stebinsii is known to occur within an 80-acre area on the Tahoe National Forest 
within an area dominated by manzanita and mixed brush (VanZuuk 2010).  The C. stebinsii in 
the Tahoe National Forest is located in an area that is currently affected by off-highway vehicle 
use, invasion of nonnative plant species, and conversion of habitat due to the planting of conifers 
(VanZuuk 2010).    

 

Effects of the Action 

Calystegia stebinsii flowers from May to June, thus the plant is active during times when fire 
retardant may be used.  However, there is no specific information available to determine whether 
the application of fire retardant will directly affect this species.  If retardant were to be applied 
directly to C. stebinsii it is anticipated that the individual plant may senesce prior to seed set, but 
since C. stebinsii is a perennial herb that has the ability to sprout from a rootstock, we do not 
anticipate the loss of individual plants as a direct result on the aerial application of fire retardant.  
However, since C. stebinsii is an early successional species that occupies temporary openings 
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and is eliminated as vegetation grows up around it invasion and competition from nonnative 
plants poses a threat.   

 

Retardant formulations in use today are primarily inorganic fertilizers (USDA 2011) and based 
on the general effects of the action, nonnative plants could be enhanced by fire retardant 
application.  Since Calystegia stebinsii is known to occur in areas occupied by nonnative plant 
species if retardant were dropped on habitats occupied by C. stebinsii we would expect increase 
competition from non-native plants that may reduce population numbers and reproductive efforts 
of C. stebinsii in that area.  Given the size of the area occupied by the individual occurrence of C. 
stebinsii, and the average fire retardant application covers about 1-1.5 acres, only a small portion 
of the total population would be expected to be affected.  Therefore, we do not anticipate the 
proposed action would result in extirpation of the C. stebinsii population on the Tahoe National 
Forest.  

 

Conclusion 

After reviewing the current status of the species, the environmental baseline for the action area, 
the effects of the proposed action, it is the Service’s biological opinion that the proposed actions 
are not likely to jeopardize the continued existence of Calystegia stebinsii.   

 

Our conclusion is based on the following reasons:  (1) the spatial extent of the anticipated effects 
is small in comparison to the species’ current distribution; (2) the Service does not anticipate the 
loss of plant populations within the action area; and (3) the potential effects to the species are 
anticipated to be minor. 

 

Thread-leaved Brodiaea (Brodiaea filifolia) 
 

Environmental Baseline 

There are 270 ac (109 ha) of thread-leaved brodiaea (―brodiaea‖) occupied habitat on national 
forest lands, all within the Cleveland National Forest.  There are two populations on the 
Cleveland National Forest, at Miller Mountain and Devil’s Canyon.  The occurrences on the 
Cleveland National Forest have hybridized with Orcutt’s brodiaea (Brodiaea orcuttii).  The 
Devil’s Canyon population has less hybridization than the Miller Mountain population and has at 
least 850 non-hybridized individuals (USFWS 2008g).  Ninety-three percent of the occupied 
habitat is adjacent to or in the San Mateo Canyon Wilderness.   

In 2001, a non-jeopardy biological opinion was issued on the Cleveland National Forest grazing 
program (USFWS 2001c), including an analysis of potential impacts to brodiaea.  Grazing 
occurs on a significant amount of occupied habitat at Miller Mountain.  The Forest Service 
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allows grazing in brodiaea habitat from August-December and avoids most of the growing, 
flowering, and seed-set period for this species and the time when soil compaction is most likely 
to occur. 

Effects of the Action 

Fire retardant application in brodiaea occupied habitat should occur rarely.  Only a small portion 
of the Cleveland National Forest will be subject to fire retardant applications annually.  Based on 
data from 2000-2010, this Forest averaged 61 ac (25 ha) of fire retardant applications per year 
over 439,035 ac (177,671 ha) of Forest Service land.    Given the relatively low percentage of 
Forest Service land with fire retardant applications per year (<0.1 percent), the chance of an 
application occurring in the relatively small area occupied by brodiaea is generally low.  Also, 
since the Forest Service proposes to avoid fire retardant application in brodiaea occupied habitat 
by providing maps and guidance to aerial fire-fighting personnel, the potential for an application 
to occur in brodiaea occupied habitat is further minimized.  Only in cases of a misapplication or 
to protect human life would fire retardant be applied in brodiaea occupied habitat and 
misapplications occur rarely.  Data from 2008-2010 indicate that misapplications occur on less 
than one percent of fire retardant applications (USFS 2011).   

Direct Effects 

Fire retardant applications could impact brodiaea via short-term (1-2 growing seasons) 
phytotoxic effects, including leaf burning, shoot die-back, a decrease in germination, and plant 
death.  These impacts could occur over about 1-1.5 ac (0.4-0.6 ha) for the average fire retardant 
application [i.e., the average fire retardant application covers about 800 ft (244 m) by 50-75 ft 
(15-23 m) (USFS 2011)].   

However, fire retardant application within range of brodiaea is most likely to occur during the 
primary fire season in southern California, which is August to October.  Since the flowering 
season for brodiaea is March to June (USFWS 2008g), most fire retardant applications in habitat 
for this species would occur after seed-set.   

Also, while the average fire retardant application covers about 1-1.5 ac (0.4-0.6 ha), applications 
are linear, so only a small portion of a given application would be expected to occur in brodiaea 
occupied habitat.  Thus, it would be unlikely for a population to be completely covered by fire 
retardant and the portions of a population impacted could re-establish from nearby individuals, as 
necessary.   

Indirect Effects 

Nonnative plants could be enhanced by fire retardant application and impact brodiaea.  
Nonnative plants could decrease water availability for brodiaea via competition and create a 
thatch from dead grasses that prevents brodiaea seedling establishment.  Also, nonnative plants 
could shade brodiaea and reduce access to sunlight and photosynthesis (52 FR 36265).  Further, 
nonnative plants could alter the fire regime including the frequency, intensity, extent and 
seasonality of fire, resulting in a feedback cycle for further enhancement of nonnative plant 
growth (Brooks et al. 2004) and ultimately result in type conversion.  In addition, nonnative 
plants can change soil properties, resulting in alterations in plant community composition 
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(Ehrenfeld et al. 2001).  Finally, enhanced nonnative plants could help attract additional grazing 
animals, which may trample or consume brodiaea. 

While fire retardant could enhance nonnative plants, it could also enhance brodiaea growth.  Fire 
retardants contain nitrogen and phosphorus that could act as nutrients to brodiaea.  Individual 
and plant community responses from changes in nutrient availability are complex and site 
specific, and most studies address the potential effects to crop species.  Studies on the potential 
benefits to native plant species from nutrients in fire retardants are limited, and no such studies 
exist that focus on brodiaea.  

Regardless, if fire retardant is applied to brodiaea occupied habitat, the Forest Service will 
monitor the site and implement actions to remove nonnative plants upon detecting the 
enhancement of nonnative plants due to fire retardant application.  Based on the implementation 
of these measures, impacts to brodiaea due to nonnative plants enhanced from a fire retardant 
application should be short-term and temporary.  

Effects on Recovery 

No recovery plan exists for brodiaea, but a 5-year review was completed on August 13, 2009, 
which provided management recommendations for the next five years for this species (USFWS 
2009i).  Based on the discussion above, fire retardant application in brodiaea occupied habitat 
should occur rarely, especially during the flowering season.  If fire retardant application does 
occur in brodiaea occupied habitat during the flowering season, impacts are expected to be 
effectively avoided or minimized due to the size and linear nature of fire retardant applications 
and the proposed removal of nonnative plants, as appropriate.  With monitoring and appropriate 
nonnative plant removal, long term changes to brodiaea populations or habitat conditions are not 
likely to occur and implementation of the recommendations for this species in the 5-year review 
should not be impeded.  Thus, the ability of this species to recover should not be affected.   

 

Cumulative Effects 
 
We are not aware of any cumulative effects that would affect this species. 
 

Conclusion 

After reviewing the current status of the species, the environmental baseline for the action area, 
the effects of the proposed action, and the cumulative effects, it is our biological opinion that the 
proposed action is not likely to jeopardize the continued existence of brodiaea.  We reached this 
conclusion for the following reasons: 

1. The potential for an application of fire retardant in brodiaea occupied habitat is low due 
to the amount of fire retardant applied annually compared to the extent of Forest Service 
land.  Also, applications in occupied habitat will only occur due to misapplications or to 
save human life, and misapplications occur rarely.   
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2. Direct impacts should be effectively avoided or minimized due to the application of fire 
retardant in brodiaea occupied habitat primarily outside the flowering season, and the size 
and linear nature of fire retardant applications.   

3. Due to the proposal to conduct monitoring after a fire retardant application in brodiaea 
occupied habitat and remove nonnative plants, as appropriate, impacts due to nonnative 
plants enhanced from a fire retardant application should be short term and temporary. 

4. No recovery plan exists for brodiaea, but implementation of the management 
recommendations from the 5-year review should not be impeded.  Due to the expected 
short term and temporary nature of the potential impacts, we do not expect that the 
proposed action will impact the ability of this species to recover. 

We concur that these designated or proposed critical habitats are not likely to be adversely 
affected by the proposed action for the following reasons:  1) low amounts of fire retardant are 
dropped annually compared to the extent of Forest Service land (USFS 2011); 2) the Forest 
Service will map and avoid application of fire retardant to these areas, to the extent feasible; and 
3) the typical fire retardant application (about 1-1.5 ac ((0.4-0.6 ha)) would cover a small amount 
of any of these designated or proposed critical habitats.  Finally, the potential impact to the 
primary constituent elements of these critical habitats would occur from nonnative plants.  
However, the Forest Service will monitor areas of fire retardant application within critical 
habitats and remove nonnative plants, as appropriate.  Thus, any potential enhancement of 
nonnative plants would be short term and temporary. 

 

Tidewater goby (Eucyclogobius newberryi)  
 

Environmental Baseline 

 

No range-wide, long-term monitoring program is currently being conducted for the tidewater 
goby, and data on population dynamics are limited.  Estimates of population size are generally 
lacking due to the constant variability in local abundance.  Seasonal changes in distribution and 
abundance further hamper efforts to estimate population size for this short-lived species (Service 
2007).  Tidewater gobies are not present on National Forest Service lands but indirect effects 
from dropping fire retardant into streams that connect to downstream tidewater goby habitats 
may occur.  The biological assessment states that lethal effects of fire retardant would extend 6.2 
miles downstream and sublethal effects may occur much further downstream.  However, for the 
purpose of this consultation, we will use the 6.2 miles as the furthest extent of downstream 
effects.  The following localities of tidewater goby occupied habitat could be affected by fire 
retardant drops within the Six Rivers National Forest and Los Padres National Forest boundaries.   

 

Six Rivers National Forest 
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Tidewater goby populations in Tillas Slough are within 6.2 miles of the Six Rivers National 
Forest (Waln, pers. comm. 2011).  The following description of the habitat is found in 
Chamberlin (2006): Tillas Slough is within the Smith River estuary.  Available tidewater goby 
habitat encompasses approximately 5 to7.5 acres but there may be as much as 500 acres of 
habitat in the Smith River estuary.  All land adjacent to Tillas Slough is privately owned.  The 
area where tidewater gobies have been detected is small and immediately down channel from a 
metal culvert crossing.  Although connected hydrologically to the Smith River estuary, this site is 
the only recorded location of tidewater gobies in the Smith River watershed. 

 

Los Padres National Forest 

Tidewater goby populations in 17 localities within San Luis Obispo County and Santa Barbara 
County are within 6.2 miles of the Los Padres National Forest (Waln, pers. comm. 2011).  In San 
Luis Obispo County, tidewater gobies in Toro Creek, Cayucos Creek, Old Creek, Chorro Creek, 
Little Cayucos Creek, Willow Creek, Morro Creek, and Los Osos Creek fall within this distance 
from the forest.  In Santa Barbara County, Arroyo Hondo, Arroyo Quemado, Eagle Canyon, 
Tecolote Canyon, Devereaux/Phelps Creeks, Goleta Slough, Sycamore Creek, Andre Clark Bird 
Refuge, and Rincon Creek may be affected. 

 

Recovery Plan for the Tidewater Goby 

The overall strategy for recovery of the tidewater goby focuses on 4 primary tasks: (1) monitor, 
protect, and enhance current habitat conditions for extant populations; (2) conduct research to 
acquire additional information needed for management; (3) restore degraded habitats to suitable 
conditions and reintroduce or introduce tidewater gobies to those habitats; and (4) develop and 
implement an information and education program (Service 2005).  These tasks must be carried 
out in each of the six tidewater goby recovery units delineated in the recovery plan.  From north 
to south, these units are: North Coast, Greater Bay, Central Coast, Conception, LA/Ventura, and 
South Coast.  Tillas Slough is included in the North Coast recovery unit and the goby 
populations in San Luis Obispo County and Santa Barbara County are within the Central Coast 
and Conception recovery units, respectively.   

 

Effects of the Action 

The Forest Service proposes to avoid fire retardant application in all waterbodies by providing 
maps and guidance to aerial fire-fighting personnel so that the potential for a misapplication to 
occur upstream of tidewater goby occupied habitat is minimized.  However, the possibility exists 
of accidental application of retardant (misapplication) or application by exception to protect 
human life.  While there is no way to predict when an exception to protect human life would 
occur, in the case of misapplication, 3 years of data from 2008 to 2010 indicate that 
misapplications do not occur often, i.e. less than 0.1 percent of all fire retardant applications 
(USFS 2011).   
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Direct effects to tidewater gobies from misapplications of fire retardant would be unlikely 
because the species does not occur in portions of streams that are within Forest boundaries where 
retardant could be directly applied.  However, indirect effects to tidewater gobies from 
misapplications of retardant upstream of occupied habitat could adversely affect individuals 
resulting from exposure to the toxic effects of ammonia, phosphorus, and nitrate washed 
downstream into the estuary or lagoon.  Of these chemicals, ammonia is the most toxic to fish 
because even in small amounts, ammonia causes stress and damages gills and other tissues.  Fish 
exposed to low levels of ammonia over time are more susceptible to bacterial infections and have 
poor growth rates.  When fire retardant initially enters a stream, there is an immediate spike in 
ammonia concentration in the receiving stream (Forest Service 2011).  The peak of the spike and 
area affected depends on many factors, such as volume of retardant to hit the water, volume of 
water to dilute the retardant, and turbulence of the stream.  The biological assessment reports that 
a study running downstream flow simulations showed that ammonia concentrations could remain 
at lethal levels for fish between 0 and 6.2 miles.  Another study found that concentrations of 
retardant high enough to kill 10 percent of a fish population were measurable over 4 miles 
downstream (Forest Service 2011).  However, exposure could be transient and of limited 
duration, particularly to populations located downstream from the misapplication point of entry 
into water.  Little and Calfee (2003) found rapid recovery of fish when removed from exposure, 
indicating the duration of exposure and hence the residence time of the chemical in the habitat is 
a critical variable.  

 

Tidewater gobies may also be indirectly affected by misapplication of fire retardant upstream 
through processes of eutrophication in the downstream estuary or lagoon containing tidewater 
goby habitat.  Because the fire retardants used by Forest Service are nitrogen based, retardants 
that enter a body of water will eventually break down to become nitrogenous nutrients.  
Eutrophication is when excess nutrients cause excessive plant growth and decay and would be a 
substantial problem in waters that already have poor water quality, particularly estuaries and 
lagoons.  Eutrophication in estuaries occupied by tidewater gobies would impair light 
penetration, submerged vegetation, and nursery habitat (Forest Service 2011).  Increased 
nutrients could also negatively impact food resources that gobies depend upon, such as causing a 
decreased abundance in macroinvertebrates or by changing macroinvertebrate species 
composition.  

 

Los Padres National Forest has had 433 fires in the past 11 years, from 2000 to 2010, and made 
2,811 retardant drops, more than any other national forest during the same period.  The Six 
Rivers National Forest has had 786 fires and 234 retardant drops in the same 11-year period.  
The historical fire data provided in the biological assessment covers 11 years but the timeframe 
for this consultation is 10 years.  Assuming that national forests will continue to drop retardant at 
the same rate in the future, we extrapolated those numbers over the next 10 years.  Table 1 shows 
this difference in magnitude of retardant drops for each Forest.  The biological assessment also 
assumes that 0.42 percent of all retardant drops will result in misapplication to a waterway.  
Based on this assumption, we expect that over the life of the consultation, 0.42 percent (0.0042) 
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of all drops on each Forest will result in delivery to a waterway with potential adverse effects to 
tidewater gobies if the stream is occupied downstream, as shown in Table 59 below.   

 

Table 58. Number of Applications of Retardant Expected to Enter Waterways 

Forest Total number of 
fires in 2000-
2010 (11 years) 

Total number of 
retardant drops 
in 2000-2010 

Expected total 
number of 
retardant drops 
over 10 years 

Number of drops 
expected to enter 
water ways 
(multiplied by 0.42 
percent (0.0042) 
and rounded up) 

Los Padres 433 2,811 2,555  11 

Six Rivers 786 234 213 1 

 

To capture the extent of exposure risk for tidewater gobies, we calculated the number of miles of 
perennial streams within each Forest and how many miles of tidewater goby occupied habitat in 
those perennial streams are within 6.2 miles of Forest boundaries, as shown in Table 60.  Finally, 
Table 3 presents the total percentage of occupied tidewater goby habitat that may be adversely 
affected by retardant in the next 10 years.     

Table 59. Miles of Tidewater Goby Occupied Habitat on Los Padres National Forest and Six Rivers 
National Forest 

Forest  Miles of perennial streams on 
Forest 

Miles of tidewater goby occupied 
habitat within 6.2 miles of Forest 
boundaries (number of streams x 
6.2 miles)  

Los Padres  776 105 

Six Rivers  1,566 6 

 

Table 60. Percentage of Occupied Tidewater Goby Habitat That May Be Adversely Affected 

Forest name Miles of 
perennial 
streams on 
Forest 

Miles of 
tidewater 
goby 
occupied 
habitat 

Percent 
of total 
perennial 
streams 
that are 
occupied  

Number 
of drops 
expected 
to hit 
stream  

Total stream  
miles 
affected by 
retardant (6.2 
miles per 
drop to 
water) 

Percent of 
tidewater goby 
occupied 
habitat 
potentially 
affected by 
retardant over 
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10 years 

Los Padres 776 105 14% 11 11 x 6.2 = 
68.2 miles 

0.14 x 68.2=  

9% 

(9.5 miles) 

Six Rivers  1,566 6 0.38% 1 
1 x 6.2 =  

6.2 miles 

0.0038 x 6.2 =  
3.3 % 

 (0.2 mile) 

 

Effect on Recovery   

 

The proposed action is designed to protect occupied habitat for the tidewater goby downstream 
of Forest boundaries, which is consistent with the first task of the recovery plan.  The proposed 
action would not reduce appreciably the likelihood of recovery of tidewater gobies because the 
action area currently does not support a population of the species and the Forest Service proposes 
to implement stream avoidance zones to conserve downstream habitat for tidewater gobies.   

 

Cumulative Effects 
 
We are not aware of any cumulative effects that would affect this species. 
 

Conclusion 

After reviewing the current status of the tidewater goby, environmental baseline for the action 
area, effects of potential misapplication of retardant on occupied tidewater goby habitat, and 
cumulative effects, it is our biological opinion that the use of aerially-applied fire retardant on 
National Forest System lands is not likely to jeopardize the continued existence of the tidewater 
goby.  We have reached this conclusion for the following reasons: 
 

1)  As described in the Effects Analysis section, the proposed action would not directly 
affect tidewater gobies because the species does not occur in portions of streams that are 
within Forest boundaries where retardant would be directly applied; 
 

2) Indirect effects to tidewater gobies would come primarily from misapplications of 
retardant on Forest Service lands over the next 10 years that may expose the species to 
diluted toxic chemicals carried downstream or from eutrophication processes that would 
degrade occupied habitat.  Approximately 9 percent of tidewater goby occupied habitat 
that is within 6.2 miles of the Los Padres National Forest and Six Rivers National Forest 



        2011 USFWS Biological Opinion on USFS Aerial Application of Fire Retardants on NFS Lands  
 

Return to Table of Contents  425 | P a g e  

boundaries could potentially be affected.  We expect the remaining 91 percent of 
occupied habitat for tidewater gobies throughout the species range to continue to support 
tidewater gobies and to accommodate any population recolonization or expansion the 
species experiences; and  
 

3) The Forest Service has proposed measures to avoid retardant drops in waterbodies; 
however, indirect effects cannot be completely avoided or minimized to the point where 
the tidewater goby would not be affected.  Nevertheless, the action area is adjacent to a 
small percentage of tidewater goby populations throughout the species range so that the 
indirect effects we expect due to the proposed action over the next 10 years are not likely 
to reduce the numbers, reproduction, or distribution of the species.  Because we do not 
anticipate an appreciable decline in the population of tidewater gobies that are 
downstream of the action area, we also do not believe that the proposed action will 
appreciably reduce the likelihood of the species’ survival and recovery in the wild, 
supporting our conclusion that the use of fire retardant would not appreciably reduce the 
likelihood of the recovery of the tidewater goby. 

 
Fire retardant is not anticipated to adversley affect tidewater goby critical habitat. Indirect effects 
to tidewater goby critical habitat would come primarily from misapplications of retardant on 
Forest Service lands over the next 10 years that may expose the primary constituent elements of 
tidewater goby critical habitat to diluted toxic chemicals carried downstream, leading to habitat 
degradation from eutrophication processes.  Approximately 5 critical habitat units are within 6.2 
miles of the Los Padres National Forest and Six Rivers National Forest boundaries could 
potentially be affected:  Lake Earl/Talawa in Del Norte County and the following in Santa 
Barbara County: Gaviota Creek, Mission Creek/Laguna Channel, Arroyo Burro, and 
Winchester/Bell Canyon.  Based on our analysis for adverse effects to the occupied habitat, we 
expect 91 percent of occupied habitat for tidewater gobies throughout the species range to 
continue to support tidewater gobies and to accommodate any population recolonization or 
expansion the species experiences.  Likewise, the effects of retardant use on Los Padres National 
Forest lands will be discountable to the primary consituent elements of critical habitat for 
tidewater gobies because none of the critical habitat units are within the action area of the project 
and only a small portion of critical habitat for the species throughout its range will be indirectly 
affected. 

 

Unarmored Threespine Stickleback (Gasterosteus aculeatus williamsoni)  
 

Environmental Baseline  

Populations of Unarmored Threespine Stickleback (UTS) on National Forest System lands are 
found in Soledad and Bouquet Canyons in the Angeles National Forest and in Shay Creek in the 
San Bernardino National Forest.  The following information is from the recently completed 5-
year review for UTS (USFWS 2009): 
 
Angeles National Forest  
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Soledad Canyon:  This location includes the uppermost reach of the Santa Clara River. Girard 
(1854) was the first to describe UTS from this location.  UTS are known to occur within the 
Arrastre Canyon, a tributary to the Santa Clara River, at the eastern limit of occupied habitat for 
this subspecies in this locality.  UTS are also known to occur within the mainstem of the Santa 
Clara River in Soledad Canyon from Arrastre Canyon downstream to Bear Canyon Creek.  A 
continuous flow of water in the upper canyon is maintained in dry seasons by several feeder 
springs, but water levels in the lower canyon retreats for much of the year below the surface of 
the streambed.  Most of the Santa Clara River in Soledad Canyon is privately owned with the 
exception of approximately 2.86 river miles owned and managed by the Angeles National Forest.  
Several ponded areas located within Soledad Canyon are connected the Santa Clara River.  
These ponds tend to be artificially maintained by private land owners for various reasons.  Bell 
(1976) indicated that the best habitat is a small clean pond in the stream with constant flow of 
water through it.   
 
Bouquet Canyon:  This location is a tributary to the Santa Clara River.  UTS are known to 
occupy a reach of Bouquet Creek approximately 6.4 km (4 mi) upstream from the confluence 
with the Santa Clara River.  Water flow in Bouquet Creek is dependent on rainfall and releases 
from Bouquet Dam that are managed by the Los Angeles County Department of Water and 
Power.  Most of Bouquet Creek is owned and managed by the Angeles National Forest Service; 
however, the some of the lower portions of Bouquet Creek are owned by Los Angeles County, 
the City of Santa Clarita, or by private entities.  The Angeles National Forest currently manages 
a Recreation Residence Tract in Bouquet Canyon.  The Bouquet Canyon Recreation Residence 
Tract consists of 102 cabins near Bouquet Creek.  Residences are located along a 4.3 mile 
section of Bouquet Canyon, beginning approximately 4.5 miles north of the Forest Boundary and 
ending just below Bouquet Reservoir.  The Bouquet Canyon recreation residences may 
potentially impact UTS through water extraction, streambed alteration, introduction of toxins, 
grey water and sewerage discharge, road use, stream crossings, recreational use, fuel reduction 
and invasive species originating from the recreation residence lots.  Bouquet Creek is stocked 
with rainbow trout for recreational fishing purposes and is a popular destination for anglers and 
picnic use.  The area experiences disturbance due to dispersed and developed recreation use, the 
existence and use of summer recreation residences, and the use and maintenance of Bouquet 
Canyon Road and the side roads leading to summer recreation residences in the canyon.  
 
San Bernardino National Forest 

Shay Creek: The Shay Creek UTS population is unique in that it occurs at a high elevation, about 
6,700 ft above sea level, while all other populations inhabit streams below 3,000 ft.  Limited data 
exist regarding the number of individuals or the relative abundance within Shay Pond, due to 
lack of consistent or systematic surveys.  Shay Creek is fed by several springs and is 
hydrologically connected to Green Canyon and May Van Canyon creeks, which drain the north 
side of Sugarloaf Mountain and an associated ridge that extends to the east (Forest Service 
2001).  Shay Creek runs downstream through Shay Meadow for approximately 1.3 miles to 
Baldwin Lake.  Shay Creek and its pool are located in close proximity to a developed area and 
approximately 19 ft from a paved road.  This location is threatened by eutrophication from 
nuisance flow contaminated with horse manure.  The possibility also exists at this site that 
roadside dumping of toxic materials or release of exotic fishes could adversely impact this 



        2011 USFWS Biological Opinion on USFS Aerial Application of Fire Retardants on NFS Lands  
 

Return to Table of Contents  427 | P a g e  

population of UTS.  Development of properties continues in areas adjacent to the creek and its 
pool that will likely result in the loss of the creek. 
 

Recovery Plan for the Unarmored Threespine Stickleback 

The UTS recovery plan (Revised) was published in 1985 (Service 1985) and designated three 
areas as very important for the survival and recovery of the species:  (1) two disjunct reaches of 
the Santa Clara River in Los Angeles County; (2) a short reach of San Francisquito Canyon; and 
(3) and the lowermost 8.4 miles in San Antonio Creek in Santa Barbara County.  The recovery 
plan does not specify the recovery function of any of the units.  UTS on the Angeles and San 
Bernardino National Forests are not within these recovery areas.  
 
Effects of the Action 
 

The Forest Service proposes to avoid fire retardant application in all waterbodies by providing 
maps and guidance to aerial fire-fighting personnel so that the potential for a misapplication to 
occur upstream of UTS occupied habitat is minimized.  However, the possibility exists that 
accidental application of retardant (misapplication) or application by exception to protect human 
life will occur.  While there is no way to predict when an exception to protect human life would 
occur, in the case of misapplication, 3 years of data from 2008 to 2010 indicate that 
misapplications do not occur often (i.e., less than 0.1 percent of all fire retardant applications) 
(USFS 2011).  The Forest Service has indicated that retardant applications to protect property is 
a lower priority than listed species management, so as long as the threat to people has been 
ameliorated, the Forest Service would avoid application within the 600-foot buffer (P. Krueger 
pers. comm. 2011d). In the event of a fire within or that may encroach on the 600-foot buffer, an 
evacuation will be attempted to remove people from the structures within the buffer to further 
reduce the likelihood that fire retardant will need to be applied to protect human life (P. Krueger 
pers. comm. 2011d). 

 

Angeles National Forest has had 1,240 fires in the past 11 years, from 2000 to 2010, and made 
1,257 retardant drops.  San Bernardino National Forest has had 1,463 fires and 1,607 retardant 
drops in the same 11-year period.  As opposed to only 3 years of misapplication of retardant 
data, the historical fire data provided in the biological assessment covers 11 years.  However, the 
timeframe for this consultation is 10 years; assuming that national forests will continue to drop 
retardant at the same rate in the future, we extrapolated those numbers over the next 10 years.  
Table 62 shows this difference in magnitude of retardant drops for each Forest.  The biological 
assessment also assumes that 0.42 percent of all retardant drops will result in misapplication to a 
waterway.  Based on this assumption, we expect that over the life of the consultation, 0.42 
percent (0.0042) of all drops on each Forest will result in delivery to a waterway with potential 
adverse effects to UTS if the stream is occupied, as shown in Table 62 below.   

 

Table 61. Number of Applications of Retardant Expected to Enter Waterways 
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Forest Total number of 
fires in 2000-
2010 (11 years) 

Total number of 
retardant drops 
in 2000-2010 

Expected total 
number of 
retardant drops 
over 10 years 

Number of drops 
expected to enter 
water ways 
(multiplied by 0.42 
percent (0.0042) 
and rounded up) 

Angeles 1,240 1,257 1,143 5 

San Bernardino 1,463 1,607 1,461 6 

 

To capture the extent of exposure risk for UTS, we calculated the number of miles of perennial 
streams within each Forest and how many miles of UTS occupied habitat in those perennial 
streams are within each Forest, as shown in Table 63.  Finally, Table 64 presents the total 
percentage of occupied UTS habitat on each Forest that may be adversely affected by retardant 
in the next 10 years.   Our calculations show a potential for loss or degradation of 5 percent of 
occupied habitat for the Soledad, Bouquet and Shay Creek populations from misapplications of 
retardant in a 10 year period.   

 

Table 62. Miles of UTS Occupied Habitat on Angeles National Forest and San Bernardino National 
Forest 

Forest  Miles of 
perennial 
streams on 
Forest 

Miles of UTS 
occupied streams  

Angeles 489 6 

San Bernardino 732 1 

 

Table 63. Percentage of Occupied UTS Habitat That May Be Adversely Affected 

Forest 
name 

Miles of 
perennial 
stream on 
Forest 

Miles of 
occupied 
streams 
habitat on 
Forest 

% of total 
perennial 
streams 
which are 
occupied  

Number 
of drops 
expected 
to hit 
streams 
over 10 
years   

Total stream  
miles 
affected by 
retardant 
(6.2 miles 
per drop to 
water1) 

% UTS 
occupied 
steams 
affected by 
retardant 

Angeles  489 6 1% 5 5 x 6.2 =  0.01x31= 

0.3 miles 
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31 miles (5%) 

San 
Bernardino 732 1 0.13% 6 

6 x 6.2 = 

37.2 miles 

0.0013 x 

37.2 = 0.05 
miles (5%) 

1The BA states that lethal effects extend 6.2 miles and sublethal effects may occur much further 
downstream.  For the purpose here, we will use the 6.2 miles as the furthest extent of 
downstream effects.   

 

Because the possibility exists of an application by exception to protect human life, the most 
direct adverse effect of the action would be if retardant was dropped directly into a waterbody 
containing UTS.  We note that the populations of UTS in Soledad Canyon and Shay Creek are 
either impacted by urbanization or face the imminent threat of urbanization, and UTS in Bouquet 
Canyon are impacted by the recreation residence tract that is adjacent to the creek.  Therefore, all 
three of these UTS localities are highly susceptible to fire and fire retardant drops due to the 
possible need to protect the residences adjacent to the UTS habitat.  Although the drops are 
supposed to avoid aquatic systems by at least 300 feet, a drop over any of these populations 
would be necessary to protect the scattered homes in the vicinity.  If fire retardant reached any of 
these watercourses, the UTS populations there could be severely affected due to the aquatic 
toxicity of the chemical (we have no data on the pH of these waters to assess whether the toxicity 
would be exacerbated by alkalinity).  We would expect that a retardant drop on or upstream of 
the Soledad Canyon, Bouquet Canyon, or Shay Creek populations would result in extirpation of 
the population.  Additionally, the Soledad and Shay Creek populations are distinguished by 
being both native occurrences and free of hybridization with armored species of Gasterosteus 
aculeatus.  The loss of either of these native occurrences of genetic purity would interfere 
substantially with the species’ recovery in the wild.  However, the Forest Service has stated that 
there will not be any use of fire retardants during fire suppression in Soledad Canyon, Bouquet 
Canyon, and the portion of Shay Creek on San Bernardino National Forest land unless an 
exception to save human life decision is necessary (Krueger, pers. comm. 2011).  The Forest 
Service also stated that people will be evacuated in Soledad Canyon, Bouquet Canyon, and Shay 
Creek if a wildfire threatens the area, eliminating the need to drop retardant within UTS occupied 
habitat.    

 

According to the BA, lethal effects of retardant could extend at least 6.2 miles downstream and 
sublethal effects may occur much further downstream (USFS 2011).  UTS may be indirectly 
affected if a misapplication is applied upstream of UTS occupied habitat and toxic chemicals 
reached downstream UTS localities, or by eutrophication processes degrading occupied habitat 
resulting from the fertilizer effects of retardant.  Because the fire retardants used by Forest 
Service are nitrogen based, retardants that enter a body of water will eventually break down to 
become nitrogenous nutrients.  Eutrophication is the excessive growth of aquatic vegetation 
resulting from the input of nutrients, particularly phosphate and nitrate (Ricklefs 1990).  Oxygen 
depletion occurs as a result of eutrophication and can cause fish kills.  Oxygen reduction is 
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usually associated with abundant growth of rooted vegetation, heavy algal blooms, or high 
concentration of organic matter (e.g., fertilizers, sewage, livestock feces).  The oxygen required 
during the decay of plants and breakdown of organic matter by bacterial flora, coupled with 
consumption by fish and other biota, may exceed the oxygen available in the water.  Feldmeth 
and Baskin (1976) and Baskin (1975) showed that UTS has a moderate tolerance to oxygen 
reduction (to 2.0 parts per thousand (ppm)).  They pointed out that as oxygen concentration 
approaches 2.0 ppm, UTS must increase the amount of energy put into respiration detracting 
from growth, reproduction, and activity.  Thus, sub-lethal reductions of dissolved oxygen may 
reduce growth and reproduction of UTS, possibly placing it at a competitive disadvantage with 
other fishes. 
 

Because the UTS populations are isolated and widely scattered, the loss any of the three 
populations could severely restrict the range of the UTS.  In addition, the population of UTS in 
Shay Creek is genetically distinct from the other UTS populations so the loss of the UTS in Shay 
Creek alone could represent a loss of genetic diversity in the species.  To reduce the risk of 
retardant misapplication exposing UTS to the toxic chemicals in fire retardant, and the risk of 
those chemicals degrading occupied habitat by eutrophication, the Forest Service proposes to 
establish a 600-ft fire retardant exclusion zone on occupied habitat in Soledad Canyon, Bouquet 
Canyon, and the portion of Shay Creek on San Bernardino National Forest land (Krueger, pers. 
comm. 2011).     

 

Cumulative Effects 
 
We are not aware of any cumulative effects that would affect this species. 
  

Conclusion 

After reviewing the current status of UTS, environmental baseline for the action area, effects of 
potential misapplication and application by exception of retardant on occupied UTS habitat, and 
cumulative effects, it is our biological opinion that the use of aerially-applied fire retardant on 
National Forest System lands is not likely to jeopardize the continued existence of UTS and 
should not appreciably reduce the likelihood of survival and recovery of the populations.  We 
base our conclusion on a written statement from the Forest Service that fire retardants will not be 
used during fire suppression activities in Soledad Canyon, Bouquet Canyon and the portion of 
Shay Creek on the San Bernardino National Forest unless an exception to save human life is 
necessary, however this need is unlikely because the Forest Service will evacuate people from 
these areas when a fire is near these areas; and because the Forest Service will place a 600-ft fire 
retardant exclusion zone on occupied habitat for UTS.    
 

 

Vail Lake Ceanothus (Ceanothus ophiochilus) 
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Environmental Baseline 

Two populations of Vail Lake ceanothus (―ceanothus‖) occur on the Cleveland National Forest 
(USFWS 2008f).  One population is mostly within the Agua Tibia Wilderness Area and contains 
500-4,000 plants over 10.2 ac (4.1 ha).  The second population is entirely within the Agua Tibia 
Wilderness Area and contains 500-12,000 plants over 9.9 ac (4 ha) (USFWS 2008f).  These 
populations are threatened by hybridization with hoary-leaved ceanothus (Ceanothus 
crassifolius); 50 percent of the northern population is hybridized with this species.  In addition 
fire frequency is a concern for this species. Ceanothus needs 5-25 years between fires to 
replenish the seedbank.  Wildfires occurred in the northern population in 1989 and 2000 and in 
the southern population in 2000 (USFWS 2008f). 

Critical Habitat 

The only unit of designated critical habitat for ceanothus occurs on the Cleveland National Forest 
and covers 203 ac (82 ha).  The primary constituent elements of designated critical habitat 
include:  1) flat to gently sloping north to northeast facing ridge tops with slopes in the range of 0 
to 40 percent slope that provide the appropriate solar exposure for seedling establishment and 
growth; 2) soils formed from metavolcanic and ultra-basic parent materials and deeply weathered 
gabbro or pyroxenite rich outcrops that provide nutrients and space for growth and reproduction; 
and 3) chamise chaparral or mixed chamise-ceanothus-arctostaphylos chaparral at elevations of 
2,000 to 3,000 ft (610 to 914 m) that provide the appropriate canopy cover and elevation 
requirements for growth and reproduction. 

 
Effects of the Action 

Fire retardant application in ceanothus occupied or designated critical habitat should occur 
rarely.  Only a small portion of the Cleveland National Forest will be subject to fire retardant 
applications annually.  Based on data from 2000-2010, the Cleveland National Forest averaged 
61 ac (25 ha) of fire retardant applications per year over 439,035 ac (177,671 ha) of Forest 
Service land.  Given the relatively low percentage of Forest Service land with fire retardant 
applications per year (<0.1 percent), the chance of an application occurring in the relatively small 
area of occupied or designated critical habitat for ceanothus is generally low.  Also, since the 
Forest Service proposes to avoid fire retardant application in ceanothus occupied or designated 
critical habitat by providing maps and guidance to aerial fire-fighting personnel, the potential for 
an application to occur in ceanothus occupied or designated critical habitat is further minimized.  
Only in cases of a misapplication or to protect human life would fire retardant be applied in 
ceanothus occupied or designated habitat and misapplications occur rarely.  Data from 2008-
2010 indicate that misapplications occur on less than one percent of fire retardant applications 
(USFS 2011).   

Direct Effects 

Fire retardant applications could impact ceanothus via short-term (1-2 growing seasons) 
phytotoxic effects, including leaf burning, shoot die-back, a decrease in germination, and plant 
death.  These impacts could occur over about 1-1.5 ac (0.4-0.6 ha) for the average fire retardant 
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application [i.e., the average fire retardant application covers about 800 ft (244 m) by 50-75 ft 
(15-23 m) (USFS 2011)]. 

However, fire retardant application within the range of ceanothus is most likely to occur during 
the primary fire season in southern California, which is August to October.  Since the flowering 
season for ceanothus is generally mid-February to March (USFWS 2008f), most fire retardant 
applications in habitat for this species would occur after seed-set.   

Also, while the average fire retardant application covers about 1-1.5 ac (0.4-0.6 ha), applications 
are linear, so only a small portion of a given application would be expected to occur in ceanothus 
occupied habitat.  Thus, a fire retardant application is not likely to completely cover a ceanothus 
population and the portions of a ceanothus population subject to the direct impacts of a fire 
retardant application are likely to recover by re-establishment from directly adjacent ceanothus, 
as necessary. 

Indirect Effects 

Nonnative plants could be enhanced by fire retardant application and impact ceanothus.  
Nonnative plants could decrease water availability for ceanothus via competition and create a 
thatch from dead grasses that prevents ceanothus seedling establishment.  Further, nonnative 
plants could alter the fire regime including the frequency, intensity, extent and seasonality of 
fire, resulting in in a feedback cycle for further enhancement of nonnative plant growth (Brooks 
et al. 2004) and ultimately result in type conversion.  In addition, nonnative plants can change 
soil properties, resulting in alterations in plant community composition (Ehrenfeld et al. 2001).    

In addition, phosphorus-deficient soils may be essential for the continued reproductive isolation 
of ceanothus (USFWS 2008f).  Hybrids are generally found on the periphery of ceanothus 
occurrences, where the transition occurs between the harsh, phosphorus-deficient soils that the 
species favors and the milder soils that support hoary-leaved crassifolius (USFWS 2008f).  Thus, 
the addition of phosphorus from a fire retardant application could enhance hybridization and lead 
to or enhance an outbreeding depression.  However, the potential for this impact should be 
minimized by the size of the occupied habitat compared to the extent of a given fire retardant 
application, the low amount of fire retardant applied annually compared to the extent of Forest 
Service land, and the efforts of the Forest Service to avoid application within occupied habitat, to 
the extent feasible.  

While fire retardant could enhance nonnative plants, it could also enhance growth.  Fire 
retardants contain nitrogen and phosphorus that could act as nutrients to ceanothus.  Individual 
and plant community responses from changes in nutrient availability are complex and site 
specific, and most studies address the potential effects to crop species.  Studies on the potential 
benefits to native plant species from nutrients in fire retardants are limited, and no such studies 
exist that focus on ceanothus.  

In addition, fire frequency may be a concern to this species due to the timing of recent fires and 
the need of this species for time between fires to replenish the seedbank.  If use of fire retardant 
could prevent wildfires from entering occupied habitat, it could be beneficial to this species. 
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Regardless, if fire retardant is applied to ceanothus occupied habitat, the Forest Service will 
monitor the site and implement actions to remove nonnative plants upon detecting the 
enhancement of nonnative plants due to fire retardant application.  Based on the implementation 
of these measures, impacts to ceanothus due to nonnative plants enhanced from a fire retardant 
application should be short-term and temporary.  

Effects on Critical Habitat 

Fire retardant application in ceanothus designated critical habitat could enhance nonnative plant 
growth.  Nonnative plants could impact soil properties and primary constituent element 2 (soils).  
This could occur over about 1-1.5 ac (0.4-0.6 ha) for the average fire retardant application. 

As described above for ceanothus occupied habitat, fire retardant applications in ceanothus 
designated critical habitat should occur rarely.  In addition, the Forest Service will monitor an 
area of ceanothus designated critical habitat with fire retardant application and implement actions 
to remove nonnative plants upon detecting the enhancement of nonnative plants.  Based on the 
implementation of these measures, impacts to ceanothus designated critical habitat due to 
nonnative plants enhanced from a fire retardant application should be short-term and temporary.  

In addition, as described above, phosphorus-deficient soils may be essential for the continued 
reproductive isolation of ceanothus (USFWS 2008f).  However, the potential for this impact 
should be minimized by the size of designated critical habitat compared to the extent of a given 
fire retardant application, the low amount of fire retardant applied annually compared to the 
extent of Forest Service land, and the efforts of the Forest Service to avoid application within 
designated critical habitat to the extent feasible.  

Effect on Recovery 

No recovery plan exists for ceanothus, but a 5-year review was completed on July 21, 2008, 
which provided management recommendations for the next five years for this species (USFWS 
2008f).  Regardless, based on the discussion above, fire retardant application in ceanothus 
occupied or designated critical habitat should occur rarely, especially during the flowering 
season.  If fire retardant application does occur in ceanothus occupied or designated critical 
habitat during the flowering season, impacts are expected to be effectively avoided or minimized 
due to the size and linear nature of fire retardant applications and the proposed removal of 
nonnative plants, as appropriate.  Thus, the ability of this species to recover should not be 
affected.   

 

Cumulative Effects 
 
We are not aware of any cumulative effects that would affect this species. 
 

Conclusion 
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After reviewing the current status of the species, the environmental baseline for the action area, 
the effects of the proposed action, and the cumulative effects, it is our biological opinion that the 
proposed action is not likely to jeopardize the continued existence of ceanothus and is not likely 
to adversely modify designated critical habitat.  We reached this conclusion for the following 
reasons: 

1. The potential for an application of fire retardant in ceanothus occupied habitat is low due 
to the amount of fire retardant applied annually compared to the extent of Forest Service 
land.  Also, applications in occupied habitat will only occur due to misapplications or to 
save human life, and misapplications occur rarely.   

2. Direct impacts should be effectively avoided or minimized due to the application of fire 
retardant in ceanothus occupied habitat primarily outside the flowering season and the 
size and linear nature of fire retardant applications.   

3. Due to the proposal to conduct monitoring after a fire retardant application in ceanothus 
occupied habitat and remove nonnative plants, as appropriate, impacts due to nonnative 
plants enhanced from a fire retardant application should be short term and temporary. 

4. The potential for an application in designated critical habitat is low due to the amount of 
fire retardant applied compared to the extent of Forest Service land.  Also, applications in 
designated critical habitat will only occur due to misapplications or to save human life, 
and this should occur rarely.  Finally, the extent of fire retardant application that could 
occur in designated critical habitat is low compared to the size of designated critical 
habitat. 

5. Due to the expected size of potential impacts and the proposed removal of nonnative 
plants, we do not expect that the proposed action will impact the ability of this species to 
recover. 
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INCIDENTAL TAKE STATEMENTS  
Section 9 of the Act and Federal regulations pursuant to section 4(d) of the Act prohibit the take of 
endangered and threatened species, respectively, without specific exemption.  Take is defined as to 
harass, harm, pursue, hunt, shoot, wound, kill, trap, capture or collect, or to attempt to engage in any such 
conduct.  Harm in the definition of take in the Act means an act which actually kills or injures wildlife.  
Such acts may include significant habitat modification or degradation that results in death or injury to 
listed species by significantly impairing essential behavioral patterns, including breeding, feeding, or 
sheltering.  Harass is defined by the Service as an intentional or negligent act or omission which creates 
the likelihood of injury to listed species by annoying it to such an extent as to significantly disrupt normal 
behavior patterns which include, but are not limited to, breeding, feeding, or sheltering. 

Incidental take is defined as take that is incidental to, and not the purpose of, the carrying out of an 
otherwise lawful activity.  Under the terms of section 7(b)(4) and section 7(o)(2), taking that is incidental 
to and not intended as part of the agency action is not considered to be prohibited taking under the Act 
provided that such taking is in compliance with the terms and conditions of this Incidental Take Statement 
(ITS). 

Reasonable and prudent measures and their terms and conditions are non-discretionary, and must be 
undertaken by the Forest Service so that they become binding conditions of any grant or permit issued to 
an applicant, as appropriate, for the exemption in section 7(o)(2) to apply.  The Forest Service has a 
continuing duty to regulate the activity covered by this incidental take statement.  If the Forest Service (1) 
fails to assume and implement the terms and conditions or (2) fails to require an applicant to adhere to the 
terms and conditions of the incidental take statement through enforceable terms that are added to the 
permit or grant document, the protective coverage of section 7(o)(2) may lapse.  In order to monitor the 
impact of incidental take, the Forest Service must report the progress of the action and its impact on the 
species to the Service as specified in the incidental take statement. [50 CFR §402.14(i)(3)]. 

Sections 7(b)(4) and 7(o)(2) of the Act generally do not apply to listed plant species.  However, limited 
protection of listed plants from take is provided to the extent that the Act prohibits the removal and 
reduction to possession of Federally listed endangered plants or their malicious damage of such plants on 
areas under Federal jurisdiction, or the destruction of endangered plants on non-Federal areas in violation 
of State law or regulation or in the course of any violation of a State criminal trespass law.  As such, no 
reasonable and prudent measures or terms and conditions apply. 

 

REGION 1 

Bull Trout  
Amount or Extent of Take Anticipated 

The Service anticipates that activities associated with the misapplication of fire retardant will result in 
incidental take of bull trout in the form of harm, harassment or mortality related to the expected short-
term degradation of aquatic habitat parameters (water quality) because of increased levels of ammonia in 
the water.  The amount of take expected due to changes in water quality is difficult to quantify given the 
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level of information in the BA.  Changes to water quality will likely result in take of the egg, larval, 
juvenile, subadult and adult life history stages by harming or impairing feeding and sheltering patterns or 
direct mortality of bull trout.   

The extent of incidental take of bull trout from aerial application of fire retardant is difficult to quantify.  
Because of the inherent biological characteristics of the species and the nature of its habitat, the likelihood 
of discovering and recovering individual mortalities attributable to fire retardant is small and dependent 
on many site specific variables, including size and duration of the fire incident, terrain, size of stream, 
weather conditions, and available personnel.  Also, because of the small size of resident bull trout, cryptic 
coloration and behavior, remoteness of occupied bull trout habitat, presence of riparian vegetation, cobble 
and rubble with interstitial spaces where bull trout are likely to remain undetected, and presence of woody 
debris, the extent of take will be difficult to monitor.  Losses of bull trout in any life stage may be masked 
by wide seasonal fluctuations in numbers and the effects of the fire itself.  Aquatic habitat modifications 
are difficult to ascribe to particular sources, especially in watersheds with high levels of degradation 
immediately after a disturbance event such as fire.  

Because of the variance of population densities, and because we cannot determine which populations of 
bull trout are most likely to be affected given the extent of the action area, in order to determine the extent 
of effects, we will use habitat as a surrogate.  Bull trout within this area are likely to be adversely affected 
by retardant.  All adult and juvenile bull trout found within these distances of stream and exposed to a 
misapplication of fire retardant would be harmed.  To estimate take, we used numbers of occupied bull 
trout habitat, amount of critical habitat, amount of drops expected to contact streams, and distance of 
downstream effects from misapplication to quantify effects to bull trout habitat that are likely to be caused 
by the proposed action.  Based on information provided in the BA, downstream effects of misapplication 
is likely to occur for 6.2 miles.  This should be considered the worst case, or likely full extent, of 
downstream effects to bull trout.  Although many studies have concluded effects may be more localized, 
due to the various bull trout population dynamics, habitats, and stream conditions, the Service has chosen 
to adhere to the worst case extent of effects.  There is not enough information at this time to ―average‖ the 
extent of expected effects.  Table 65 shows the extent of take exempted for each forest.  

Table 64.   The amount and extent of take exempted for each forest  

Forest 
name 

Miles of 
perennial 
stream on 
Forest 

Miles of 
occupied 
streams 
or BT  
critical 
habitat 
on Forest 

% of 
total 
perennial 
streams 
which are 
occupied 
or CH 

Number 
of drops 
expected 
to hit 
stream  

Total stream  
miles affected 
by retardant 
(6.2 miles per 
drop to water) 

% BT occupied 
steams or CH 
affected by 
retardant 
(miles)  

Extent 
of take 
(miles) 

Beaverhead 
Deerlodge 

4,501 163 3.6 2 12.4 .04x12.4=0.5 10 

Bitterroot 2,865 476 16 1 1x6.2=6.2 .16x16.2=1.1 3 

Boise 4,985 1,244 25 3 18.6 5 5 
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Clearwater 4,192 666 16 0.3 0.3x6.2=1.86 .16x1.86= .3 1.0 

Colville 2,246 131 5.8 1 6.2 6.2/131=5% 6.2 

Deschutes 621 115 18.4 3 3x6.2=18.6 .184x18.6 3.4 

Flathead 3,758 936 25 3 3x6.2=18.6 .17x18.6=4.6 5 

Fremont-
Winema 1,315 30 2.3 5 5*6.2=31.0 .023*31.0=0.7 1.0 

Gifford 
Pinchot 2,881 24.7 0.87  1 6.2 1.0  1.0  

Helena 1,181 35 3 2 2x6.2=12.4 .03x12.4=.4  .4  

Humboldt-
Toiyabe 

4,364 118 2.7 2 2*6.2=12.4 

(.027*12.4= 

0.3 mi)/118 
=0.3% 

0.3  

Idaho 
Panhandle 4,692 645 13.7 2. 2x6.2=12.4 .137x12.4=1.7  1.7  

Kootenai 2,343 399 17 .3 6.2 .17x2=.34  .06  

Lolo 2,693 703 26 1 6.2 .26x6.2=1.6  1.6  

Malheur 
National 
Forest 

2,355 232 9.9 1 
6.2 

 
0.099x6.2=0.61  

0.61  

2 adults 

Mt Baker-
Snoqualmie 

7,134 418 5.86 1 6.2 0.36  0.36  

Mt. Hood 2,555 39 1.5 1 1x6.2=6.2 1.5% x6.2=0.1  0.1  

Nez Perce 
4,643 766 16 0.8 0.8x6.2=4.34 

0.16x4.34= 

0.7  
0.7  

Ochoco 999 18 1.8 0.3 0.3x6.2=1.9 .018x1.9=0.03 .03  

Okanogan-
Wenatchee 

5,251 807 15 7 43.4 15.4% 6.7  

Olympic 2,280 82 3.60  1 6.2 0.22  0.22  

Payette 4,316 1,221 28 3.9 3.9x6.2=24 0.28x24= 6.78  
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1.36  

Salmon-
Challis 

6,143 1,856 30 2 12.4 0.6 12.4 

Sawtooth 
3,497 590 16.9 1.3 1.3x6.2=8.06 

0.169x8.06= 

1.36  
1.36  

Umatilla 
2,401 365 15.2 2 

2 x6.2= 

12.4 
.152x12.4=1.9 1.9  

Wallowa-
Whitman 

4,398 700 15.9 3 
3 x6.2= 

18.6 
.159x18.6=3.0 3.0  

Willamette 
4,150 78 1.9 2 2x6.2=12.4 

1.9%  x 
12.4=0.24  

0.24  

1 adults 

 

In summary, all bull trout located in the 74 miles of affected occupied habitat are likely to be harmed, 
harassed or injured.  

Effect of the Take 

Within each core area, we have determined that this level of anticipated take is not likely to result in 
jeopardy to bull trout or in adverse modification of critical habitat for bull trout.  Therefore, at the 
recovery unit level the level of anticipated take is not likely to result in jeopardy to bull trout, or in 
adverse modification of critical habitat for bull trout.  

Reasonable and Prudent Measures 

The Service concludes that the following reasonable and prudent measures are necessary and appropriate 
to minimize the take of bull trout.  

1. Monitor the effects of the action to ensure the actual levels of effects do not exceed the effects or 
incidental take levels anticipated by this assessment and its associated biological opinion. 

Terms and Conditions 

1. No later than June 30, 2012, the local offices of the Forest Service in coordination with 
the Fish and Wildlife Service shall develop a plan to monitor water quality for occupied 
waterways and/or adjacent waterways in the event of a misapplication of aerial fire 
retardant, contingent on final approval by the local FWS office.  A minimum downstream 
distance of 6.2 miles should be monitored if aerial applied fire retardant is misapplied in 
these waterways on NFS lands by the USFS.  Monitoring of water quality, or other 
appropriate agreed upon habitat measures, will start within 24 hours of notification of a 
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misapplication of fire retardant or when safe to enter the area. Results will be provided to 
the Service 48 hours from completion of lab analysis.   

2. If it is determined that water quality has been affected by a misapplication of aerial applied fire 
retardant the Forest Service shall ensure that surveys are conducted for bull trout for 3 
consecutive years.  Yearly reports will be submitted to the Service for review. Annual/semi-
annual meetings with the Service will occur to determine if a population decline has occurred or 
if any modification needs to be done to the monitoring protocol.    

Marbled Murrelet  
Amount or Extent of Take Anticipated 

We anticipate that incidental take of murrelets will be difficult to detect because the species is cryptic, and 
actual murrelet nest locations are rarely located.  Given the tremendous variability in the density of 
murrelets at inland nest sites, we are limited in our ability to accurately correlate direct habitat effects to 
the actual number of murrelets that may be affected by a given action.  Therefore we estimated the 
amount of nesting habitat that would be exposed to actions that could result in take as a surrogate measure 
for this species.   

In the accompanying biological opinion, we determined that noise and activity associated with the aerial 
application of fire retardant is likely to result in the incidental take of murrelets nesting in close proximity 
to fire retardant drop sites on National Forests.  In Washington, we determined that although there is a 
potential for take to occur, we concluded that such take was not reasonably certain to occur.  The mere 
potential for take is not a legitimate basis for a take exemption; therefore, there is no take anticipated or 
exempted for National Forests in Washington.  For National Forests in Oregon and California, the total 
area of murrelet nesting habitat likely to be exposed to aircraft noise disturbance is high enough that 
exposure of nesting murrelets to aircraft noise disturbance is reasonably certain to occur.  This take is in 
the form of harassment, through the significant disruption of normal nesting behaviors.  The disturbance 
from these activities is anticipated to create a likelihood of injury by increasing the risk of predation, 
premature fledging, or decreasing the fitness of chicks through missed feedings.  We expect murrelets 
associated with up to 26,725 acres of nesting habitat distributed across four National Forests in Oregon 
and California will be exposed to disturbance harassment over a period of 10 years (Table 66).   

 

Table 65. Summary of incidental take of marbled murrelets for each National Forest 

Administrative Unit 

Total 10-year average 
number of retardant 
drops on National 

Forest 

No. of retardant drops 
expected to result in 
Incidental Take of 

Murrelets 

Incidental Take in the 
Form of Harassment 

 

(Habitat Acres) 

Olympic National Forest 4 - - 

Mt. Baker-Snoqualmie 3 - - 
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National Forest 

Okanogan-Wenatchee 
National Forest 

1,325 - - 

Gifford Pinchot National 
Forest 

59 - - 

Siuslaw National Forest 123 123 9,919 

Rogue River- Siskiyou 
National Forest 

258 145 7,452 

Klamath National Forest 246 32 2,223 

Six Rivers National Forest 213 119 7,131 

Totals 2,231 419 26,725 

 

Effect of the Take 

In the accompanying biological opinion, the Service determined that this level of anticipated take is not 
likely to result in jeopardy to the species. 

Reasonable and Prudent Measures 

1. To ensure that activities are completed as described in the BA and in this Opinion, and that the 
protective measures are effective, complete a post-incident report of any misapplications to species 
habitat to ensure the terms and conditions in this incidental take statement are effective to avoid and 
minimize the likelihood of take from proposed activities. 

Terms and Conditions 

1. To determine that (1) the number of retardant drops within the range for MAMU for each 
National Forest, and (2) the estimated acres of suitable habitat exposed directly to retardant 
and aircraft noise has not exceeded the incidental take level for a given forest, the Forest 
Service shall compile the number and approximate locations (pre-drop GPS coordinates of 
fire) of each aerial application of fire retardant drops by Forest.  Information compiled by 
each Forest should be submitted to the U.S. Fish and Wildlife Service Regional Office in 
Portland, Oregon by March 1 of each year.  
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Northern Spotted Owl  
Amount or Extent of Take 

Excessive aircraft noise at low altitude is likely to harass spotted owl pairs at 96 spotted owl nest sites.  
This will create the likelihood of injury to 70 young spotted owls during the 10-year term of the proposed 
action.  Number of sites harassed and number of juveniles harmed are allocated by National Forest. 

Table 66. Summary of incidental take of northern spotted owl for each National Forest 

National Forest 

Number of Nest Sites 
Subject to Excessive 
Noise Levels Likely to 
Harass Northern 
Spotted Owls 

Number of Disturbed 
Nest Sites that are 
Expected to be Occupied 
by Spotted Owls1 

Loss of reproduction 
(number of young 
harmed) from Disturbed 
and Occupied Sites1 

Deschutes  3 1 1 

Fremont-Winema  12 5 3 

Gifford Pinchot  3 1 1 

Klamath  12 6 3 

Lassen  0 0 0 

Mendocino  19 9 5 

Modoc  0 0 0 

Mt. Baker-Snoqualmie  0 0 0 

Mt Hood  11 5 3 

Okanogan-Wenatchee  24 7 12 

Olympic  0 0 0 

Rogue River Siskiyou  16 8 10 

Shasta-Trinity  54 23 13 

Siuslaw  11 3 5 

Six Rivers  19 9 5 

Umpqua  12 6 4 

Willamette  27 13 7 
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Total 223 962 722 

 

Reasonable and Prudent Measures 

1. To ensure that activities are completed as described in the BA and in this Opinion, and that 
the protective measures are effective, complete a post-incident report of any misapplications 
to species habitat to ensure the terms and conditions in this incidental take statement are 
effective to avoid and minimize the likelihood of take from proposed activities 

 Term and Conditions 

1. To determine that (1) the number of retardant drops within the range for NSO for each 
National Forest, and (2) the estimated acres of suitable habitat exposed directly to retardant 
and aircraft noise has not exceeded the incidental take level for a given forest, the Forest 
Service shall compile the number and approximate locations (pre-drop GPS coordinates of 
fire) of each aerial application of fire retardant drops by Forest.  Information compiled by 
each Forest should be submitted to the U.S. Fish and Wildlife Service Regional Office in 
Portland, Oregon by March 1 of each year.  

Warner Sucker  
Amount or Extent of Take Anticipated 

Because of the inherent biological characteristics of aquatic species such as Warner suckers, the 
likelihood of discovering an individual death or other taking attributable to retardant application is very 
small.  For example, behavioral modifications before death, presence of aquatic vegetation, stream flow, 
destruction of the carcass, and rapid rates of decomposition make finding an individual incidentally taken 
fish is extremely unlikely.  Furthermore, potential sub-lethal effects of fire retardant application are 
largely unquantifiable in the short term, and may only be measurable as long term effects on the species’ 
habitat or population levels.  Therefore, even though the Service expects incidental take to occur from the 
effects of fire retardant application to waterways occupied by Warner sucker, the best scientific and 
commercial data available are not sufficient to enable the Service to estimate a specific amount of sub-
lethal incidental take to the species itself.   

Based on information provided in the biological assessment (Forest Service 2011) and reports of Warner 
sucker distribution and density (Scheerer et al. 2011), the Service estimates that a total incidental lethal 
take of  

2 to 96 Warner suckers within a 1.2-mile reach of Honey Creek is likely to occur following a 
misapplication of fire retardant on the Fremont-Winema National Forest. 

Table 67. Amount of take of the Warner sucker in terms of stream miles of occupied habitat 

 

Amount of take to habitat 

 

Honey 

 

Deep 

 

Twentymile 

 

Twelvemile 
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in stream miles Creek Creek Creek Creek 

 

occupied Warner sucker 
habitat 

 

1.2 miles 

 

0 miles 

 

0 miles 

 

0 miles 

   

Effect of the Take 

In this biological opinion, the Service determined that this level of anticipated take is not likely to 
result in jeopardy to the Warner sucker or destruction or adverse modification of critical habitat 
because the harm that may occur is temporary in nature, and such impacts will be minimized through 
application and buffer standards designed to minimize impacts to the Warner sucker.  Effects to 
Warner sucker would occur indirectly through introduction of fire retardant to streams in which 
Warner suckers are present in downstream sections of the affected stream.  Effects to habitat 
upstream of occupied  habitat may also indirectly affect the Warner sucker by affecting stream 
conditions, energy and nutrient inputs to the stream which contribute to Warner sucker feeding, 
breeding and survival downstream.   

Reasonable and Prudent Measures 

The Service believes the following reasonable and prudent measures are necessary and appropriate to 
minimize take of the Warner sucker: 

1. To ensure that activities are completed as described in the BA and in this Opinion, and that the 
protective measures are effective, complete a post-incident report of any misapplications to 
species habitat to ensure the terms and conditions in this incidental take statement are effective to 
avoid and minimize the likelihood of take from proposed activities 

Terms and Conditions 

In order to be exempt from the prohibitions of Section 9 of the Act, the Forest Service must comply 
with the following terms and conditions, which implement the reasonable and prudent measures 
described above.  These terms and conditions are nondiscretionary. 

To implement reasonable and prudent measure number one, the following terms and conditions shall 
be implemented: 

1. No later than June 30, 2012, the local offices of the Forest Service in coordination with 
the Fish and Wildlife Service shall develop a plan to monitor water quality for occupied 
waterways and/or adjacent waterways in the event of a misapplication of aerial fire 
retardant, contingent on final approval by the local FWS office.  A minimum downstream 
distance of 6.2 miles should be monitored if aerial applied fire retardant is misapplied in 
these waterways on NFS lands by the USFS.  Monitoring of water quality, or other 
appropriate agreed upon habitat measures, will start within 24 hours of notification of a 
misapplication of fire retardant or when safe to enter the area. Results will be provided to 
the Service 48 hours from completion of lab analysis.   
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2. If it is determined that water quality has been affected by a misapplication of aerial applied fire 
retardant the Forest Service shall ensure that surveys are conducted for warner sucker for 3 
consecutive years.  Yearly reports will be submitted to the Service for review. Annual/semi-
annual meetings with the Service will occur to determine if a population decline has occurred or 
if any modification needs to be done to the monitoring protocol.    

 

REGION 2 
 

Apache trout (Oncorhynchus apache)  
Amount or Extent of Take Anticipated 

Take in the forms of harm and/or harassment resulting in injury or death of Apache trout is reasonably 
certain to occur, as explained in the effects of the action. However, we anticipate incidental take of 
Apache trout will be difficult to detect for the following reasons:  

 Human health and safety concerns may prevent qualified individuals from accessing the location 
of fire retardant misapplications, making it difficult to determine if take will occur.   

 Dead or impaired individuals are difficult to detect and are likely to be carried downstream or 
scavenged. 

Because of the unknown variables associated with future fire retardant misapplications, estimating the 
amount or extant of take is impossible and any attempt to quantify take would be biologically 
meaningless.  Because incidental take of Apache trout will be difficult to detect, we describe incidental 
take in terms of impacts from the proposed action, and use surrogate measures to identify when take has 
been exceeded.  We anticipate that take will occur from 3 fire retardant misapplications on Forest Service 
lands in Arizona.  Over the next 10 years we anticipate impacts, as described above, to occur from 
following number of drops in each Forest described below: 

1. Two drops within Apache trout occupied habitat affecting 12.4 stream miles in Apache-
Sitgreaves National Forest. 

2. One drop within Apache trout occupied habitat affecting 6.2 stream miles in Kaibab National 
Forest 

Take will be considered to have been exceeded if any National Forest surpasses the amount of 
misapplication drops described above. 

Effect of Take 

In this BO, the Service finds the anticipated level of take is not likely to jeopardize the continued 
existence of Apache trout.  No critical habitat has been designated for this species.   

Reasonable and Prudent Measures 
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The Forest Service has included a number of conservation measures and monitoring, remediation and 
reporting requirements described in the federal action that serve to minimize the effects of incidental take.  
No additional reasonable and prudent measures are included in this incidental take statement.   

 

Chihuahua Chub (Gila nigrescens)  
Amount or Extent of Take Anticipated 

Incidental take in the form of harm and harassment of the Chihuahua chub is reasonably certain to occur 
as a result of the proposed action.  However, the Service anticipates incidental take will be difficult to 
identify because population numbers for Chihuahua chub in the action area are uncertain.  In addition, 
finding a dead or impaired specimen is unlikely and losses may be masked by seasonal fluctuations in 
environmental conditions and population numbers.  Therefore, it is not possible to provide exact numbers 
of Chihuahua chub that will be harassed or harmed from the proposed action.   

Because of the unknown variables associated with future fire retardant misapplications, estimating the 
amount or extent of take is impossible and any attempt to quantify take would be biologically 
meaningless.  Because incidental take of Chihuahua chub will be difficult to detect, we describe 
incidental take in terms of impacts from the proposed action, and use surrogate measures to identify when 
take has been exceeded.  We anticipate that take will occur from two fire retardant misapplications on the 
Gila National Forest.  Over the next 10 years we anticipate impacts, as described above, to occur from the 
following number of drops: 

 Two drops in occupied Chihuahua habitat affecting 12.4 stream miles in the Gila National Forest 

 

Effect of the Take 

In this biological opinion, we find that this level of anticipated take is not likely to jeopardize the 
continued existence of the Chihuahua chub. 

Reasonable and Prudent Measures 

The Service believes the following reasonable and prudent measures are necessary and appropriate to 
minimize impacts of incidental take of Chihuahua chub: 

To ensure that activities are completed as described in the BA and in this Opinion, and that the protective 
measures are effective, complete a post-incident report of any misapplications to species habitat to ensure 
the terms and conditions in this incidental take statement are effective to avoid and minimize the 
likelihood of take from proposed activitiesTerms and Conditions 

In order to be exempt from the prohibitions of section 9 of the ESA, the U.S. Forest Service must comply 
with the following terms and conditions, which implement the reasonable and prudent measures described 
above. These terms and conditions are nondiscretionary.  

The following terms and conditions will implement reasonable and prudent measure 1: 
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1. If a retardant drop occurs that affects the species, incorporate appropriate components of the 
Chihuahua chub Recovery Plan. 

a. Participate the annual Gila Trout and Chihuahua Chub Recovery Team meeting, 
and implement recommendations to alleviate the effects the retardant drop as 
coordinated with the Recovery Team. 

b. Provide Chihuahua chub status updates as they relate to a retardant 
misapplication that affected the species on Gila National Forest lands at the Gila 
Trout and Chihuahua Chub Recovery Team meetings. 

 

Chiricahua Leopard Frog (Lithobates chiricahuensis) 
Amount or Extent of Take Anticipated 

Take in the forms of harm and/or harassment resulting in injury or death of Chiricahua leopard frog is 
reasonably certain to occur, as explained in the effects of the action. However, we anticipate incidental 
take of will be difficult to since dead or impaired individuals are difficult to detect and are likely to be 
carried downstream or scavenged. 

We describe incidental take in terms of impacts from the proposed action, and use river miles as a 
surrogate measures to identify when take has been exceeded.  We also include acres of lentic habitat that 
may be affected by misapplications of fire retardant in occupied frog habitat.  This number is based on the 
the estimated average size of stock ponds, spring pools, and small lakes that support viable populations of 
Chiricahua leopard frogs.  We anticipate that take will occur from 17 fire retardant misapplications on 
Forest Service lands in Arizona and New Mexico.  Over the next 10 years we anticipate impacts, as 
described above, to occur from following number of drops in each Forest described below: 

1. Two drops in occupied frog habitat on  the Apache-Sitgreaves National Forest affecting 12.4 
stream miles or 0.5 acres of  non-fluvial, standing water and one drop on the Coconino National 
Forest affecting 6.2 stream miles  or 0.25 acres of non-fluvial, standing water (18.6 miles or 15 
acres total). 

2. Four drops in occupied frog habitat affecting 24.8 stream miles or 1 acre of non-fluvial, standing 
water on the Tonto National Forest.  

3. Five drops in occupied frog habitat on the Gila National Forest in New Mexico affecting 31.0 
miles or 2.5 acres of non-fluvial, standing water. 

4. Six drops in occupied frog habitat on the Coronado National Forest affecting 32.7 miles or 3 
acres of non-fluvial, standing water.   

Take will be considered to have been exceeded if any Forest surpasses the amount of drops described 
above. 

Effect of Take 
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In this BO, the Service finds the anticipated level of take is not likely to jeopardize the continued 
existence of Chiricahua leopard frog or adversely modify its proposed critical habitat. 

Reasonable and Prudent Measures 

The Forest Service has included a number of conservation measures and monitoring, remediation and 
reporting requirements described in the federal action that serve to minimize the effects of incidental take.  
No additional reasonable and prudent measures are included in this incidental take statement.   

 

Desert pupfish (Cyprinodon macularius)  
Amount or Extent of Take Anticipated 

Take in the forms of harm and/or harassment resulting in injury or death of desert pupfish is reasonably 
certain to occur, as explained in the effects of the action.  However, we anticipate incidental take of desert 
pupfish will be difficult to detect for the following reasons:  

 Human health and safety concerns may prevent qualified individuals from accessing the location 
of fire retardant misapplications, making it difficult to determine if take will occur.   

 Dead or impaired individuals are difficult to detect and are likely to be carried downstream or 
scavenged. 

Because of the unknown variables associated with future fire retardant misapplications, estimating the 
amount or extant of take is impossible and any attempt to quantify take would be biologically 
meaningless.  Because incidental take of desert pupfish will be difficult to detect, we describe incidental 
take in terms of impacts from the proposed action, and use surrogate measures to identify when take has 
been exceeded.  We anticipate that take will occur from three fire retardant misapplications on Forest 
Service lands in Arizona.  Over the next 10 years we anticipate impacts, as described above, to occur 
from the following number of drops in each Forest described below: 

 Three drops in occupied pupfish habitat affecting 18.6 stream miles in Tonto National Forest 

Take will be considered to have been exceeded if any Forest surpasses the amount of drops described 
above. 

Effect of Take 

In this BO, the Service finds the anticipated level of take is not likely to jeopardize the continued 
existence of desert pupfish or adversely modify its critical habitat. 

Reasonable and Prudent Measures 

The Forest Service has included a number of conservation measures and monitoring, remediation and 
reporting requirements described in the federal action that serve to minimize the effects of incidental take.  
No additional reasonable and prudent measures are included in this incidental take statement.   
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Cumulative Effects 

The cumulative effects in the action area are difficult to analyze, considering the broad geographic 
landscape included in the action area, the uncertainties associated with non-Federal actions are difficult to 
predict. Whether those effects will increase or decrease in the future is not known; however, based on the 
human subpopulation and growth trends effects of non-Federal actions are likely to increase.  Effects 
from these non-Federal activities on listed species and habitats are expected to be similar to those that 
occur on Federal lands, although the size, magnitude, and potential for adverse effects may differ due to 
less restrictive management standards. 

Gila chub (Gila intermedia)  
Amount or Extent of Take Anticipated 

Take in the forms of harm and/or harassment resulting in injury or death of Gila chub is reasonably 
certain to occur, as explained in the effects of the action. However, we anticipate incidental take of Gila 
chub will be difficult to detect for the following reasons:  

 Human health and safety concerns may prevent qualified individuals from accessing the location 
of fire retardant misapplications, making it difficult to determine if take will occur.   

 Dead or impaired individuals are difficult to detect and are likely to be carried downstream or 
scavenged. 

Because of the unknown variables associated with future fire retardant misapplications, estimating the 
amount or extant of take is impossible and any attempt to quantify take would be biologically 
meaningless.  Because incidental take of Gila chub will be difficult to detect, we describe incidental take 
in terms of impacts from the proposed action, and use surrogate measures to identify when take has been 
exceeded.  We anticipate that take will occur from 21 fire retardant misapplications on Forest Service 
lands in Arizona and New Mexico.  Over the next 10 years we anticipate impacts, as described above, to 
occur from following number of drops in each Forest described below: 

1. Two drops in occupied habitat affecting 12.4 stream miles in Apache-Sitgreaves National Forest. 

2. One drop in occupied habitat affecting 6.2 stream miles in Coconino National Forest 

3. Six drops in occupied habitat affecting 37.2 stream miles in Coronado National Forest 

4. Three drops in occupied habitat affecting 18.6 stream miles in Prescott National Forest 

5. Four drops in occupied habitat affecting 24.8 stream miles in Tonto National Forest 

6. Five drops in occupied habitat affecting 31 stream miles in Gila National Forest 

Take will be considered to have been exceeded if any Forest surpasses the amount of drops described 
above and there are impacts to Gila chub. 

Effect of Take 
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In this BO, the Service finds the anticipated level of take is not likely to jeopardize the continued 
existence of Gila chub or adversely modify its critical habitat. 

Reasonable and Prudent Measures 

The Forest Service has included a number of conservation measures and monitoring, remediation and 
reporting requirements described in the federal action that serve to minimize the effects of incidental take.  
No additional reasonable and prudent measures are included in this incidental take statement.   

 

Gila topminnow (Poeciliopsis occidentalis)  
Amount or Extent of Take Anticipated 

Take in the forms of harm and/or harassment resulting in injury or death of Gila topminnow is reasonably 
certain to occur, as explained in the effects of the action.  However, we anticipate incidental take of Gila 
topminnow will be difficult to detect for the following reasons:  

 Human health and safety concerns may prevent qualified individuals from accessing the location 
of fire retardant misapplications, making it difficult to determine if take will occur.   

 Dead or impaired individuals are difficult to detect and are likely to be carried downstream or 
scavenged. 

Because of the unknown variables associated with future fire retardant misapplications, estimating the 
amount or extant of take is impossible and any attempt to quantify take would be biologically 
meaningless.  Because incidental take of Gila topminnow will be difficult to detect, we describe 
incidental take in terms of impacts from the proposed action, and use surrogate measures to identify when 
take has been exceeded.  We anticipate that take will occur from 11 fire retardant misapplications on 
Forest Service lands in Arizona.  Over the next 10 years we anticipate impacts, as described above, to 
occur from the following number of drops in each Forest described below: 

1. One drop in occupied habitat affecting 6.2 stream miles in Coconino National Forest 

2. Six drops in occupied habitat affecting 37.2 stream miles in Coronado National Forest 

3. Four drops in occupied habitat affecting 24.8 stream miles in Tonto National Forest 

Take will be considered to have been exceeded if any Forest surpasses the amount of drops described 
above. 

Effect of Take 

In this BO, the Service finds the anticipated level of take is not likely to jeopardize the continued 
existence of Gila topminnow. 

Reasonable and Prudent Measures 
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The Forest Service has included a number of conservation measures and monitoring, remediation and 
reporting requirements described in the federal action that serve to minimize the effects of incidental take.  
No additional reasonable and prudent measures are included in this incidental take statement.   

Cumulative Effects 

The cumulative effects in the action area are difficult to analyze, considering the broad geographic 
landscape included in the action area, the uncertainties associated with non-Federal actions are difficult to 
predict. Whether those effects will increase or decrease in the future is not known; however, based on the 
human subpopulation and growth trends effects of non-Federal actions are likely to increase.  Effects 
from these non-Federal activities on listed species and habitats are expected to be similar to those that 
occur on Federal lands, although the size, magnitude, and potential for adverse effects may differ due to 
less restrictive management standards. 

 

Gila trout (Oncorhynchus gilae)  
Amount or Extent of Take Anticipated 

Take in the forms of harm and/or harassment resulting in injury or death of Gila trout is reasonably 
certain to occur, as explained in the effects of the action. Harassment to individual fish may occur from 
activities conducted within occupied streams, and harm to the species occurs through activities that alter 
the suitability of the habitat to support Gila trout.  However, we anticipate incidental take of Gila trout 
will be difficult to detect for the following reasons:  

 Human health and safety concerns may prevent qualified individuals from accessing the location 
of fire retardant misapplications, making it difficult to determine if take will occur.   

 Dead or impaired individuals are difficult to detect, are likely to be carried downstream or 
scavenged, and may be masked by seasonal fluctuations in environmental conditions and fish 
numbers. 

Because of the unknown variables associated with future fire retardant misapplications, estimating the 
amount or extant of take is impossible and any attempt to quantify take would be biologically 
meaningless.  Because incidental take of Gila trout will be difficult to detect, we describe incidental take 
in terms of impacts from the proposed action, and use surrogate measures to identify when take has been 
exceeded.  We anticipate that take will occur from 27 fire retardant misapplications on Forest Service 
lands in Arizona and New Mexico.  Over the next 10 years we anticipate impacts, as described above, to 
occur from following number of drops in each Forest described below: 

1. Six drops in occupied habitat affecting 37.2 stream miles in Coronado National Forest 

2. Three drops in occupied habitat affecting 18.6 stream miles in Prescott National Forest 

3. Six drops in occupied habitat affecting 37.2 stream miles in the Apache Sitgreaves National 
Forest 

4. Eight drops in occupied habitat affecting 49.6 stream miles in the Gila National Forest. 
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Take will be considered to have been exceeded if any Forest surpasses the amount of drops described 
above. 

In this BO, the Service finds the anticipated level of take is not likely to jeopardize the continued 
existence of Gila trout.  

Reasonable and Prudent Measures 

We believe the following reasonable and prudent measures are necessary and appropriate to minimize 
take of Gila trout: 

1. Minimize take of Gila trout on National Forest lands through implementation of proposed 
conservation measures and monitoring, remediaion and reporting requirements. 

Terms and Conditions 

The following terms and conditions will implement reasonable and prudent measure 1: 

1.2 If a misapplication occurs in an occupied habitat incorporate appropriate components of the 
Gila Trout Recovery Plan. 

a. Participate in the annual Gila Trout and Chihuahua Chub Recovery Team meeting and 
implement recommendations as they relate to a misaaplication that affected a 
population. 

b. Provide Gila trout status updates on National Forest lands at the Gila Trout and 
Chihuahua Chub Recovery Team meetings as they relate to the effects of a 
misapplication that affected a population. 

Spinedace  
Amount or Extent of Take Anticipated 

Due to the factors discussed above, we are describing take in terms of stream miles potentially affected, 
rather than number of fish.   

One drop in occupied habitat affectingto 7.32 miles of occupied habitat on the Coconino National 
Forest. 
 
One drop in occupied habitat affecting 9.11 miles on Apache-Sitgraves National Forest. 

Effect of the Take 

We find the anticipated level of take is not likely to jeopardize the continued existence of spinedace or 
adversely modify its critical habitat. 

Reasonable and Prudent Measures 
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The Forest Service has included a number of conservation measures and monitoring, remediation and 
reporting requirements described in the federal action that serve to minimize the effects of incidental take.  
No additional reasonable and prudent measures are included in this incidental take statement.   

 

Mexican Spotted Owl (Strix occidentalis lucida) 
Amount or Extent of Take Anticipated  
 
We anticipate harassment and harm to Mexican spotted owls through the implementation of the 
proposed action.  Based upon analyses of Forest Service projects within previous biological 
opinions, we anticipate the majority of incidental take from the proposed action will be in the 
form of harassment on an annual basis, with most of it occurring during the breeding season 
(March 1 through August 31).  As noted above, we believe the majority of potential effects from 
retardant drops on MSO include single disturbance events (a ―single disturbance‖ is defined as a 
non-habitat altering action [such as noise, etc.] that disrupts or is likely to disrupt normal 
behavior patterns, including but not limited to, breeding, feeding, or sheltering that occurs 
within/over the course of one breeding season).  Owls experiencing harassment may fail to 
successfully rear young or desert the area because of disturbance, but this disturbance will not 
occur over multiple breeding seasons or years, and the long-term integrity of the habitat should 
be maintained for use by owls.  Incidental take in the form of harm is also anticipated albeit at a 
lesser amount.  Harm is either the direct mortality of individual birds, or the long-term (multiple 
breeding seasons) alteration of habitat that affects behavior (i.e., breeding or foraging) of birds to 
such a degree that the birds are considered lost as viable members of the population.  Consistent 
with past biological opinions, we used the management territory (i.e., PAC) to quantify 
incidental take.   

Our policy states that incidental take can only be supported if an activity compromises the 
integrity of an MSO PAC (USDI Fish and Wildlife Service 1996).  The Service anticipates that 
the proposed action will result in incidental take of MSOs in the form of harm and harassment 
due to the proposed action.  This determination is based on the knowledge that the proposed 
action has the potential to either alter MSO habitat or directly affect MSOs (USDI Fish and 
Wildlife Service 1995).   

We anticipate the following incidental take, annually, for MSO: 
 
Cibola National Forest  
 

One MSO PAC taken by harassment (permitted take is one pair of MSO and/or 
associated juveniles in the form of single disturbance events (disturbance that occurs 
within/over one breeding season); and 
 
One MSO PAC taken by harm (permitted take is one pair MSO and/or associated 
eggs/juveniles in the form of direct mortality through the life of the project). 

 
Gila National Forest  
 



        2011 USFWS Biological Opinion on USFS Aerial Application of Fire Retardants on NFS Lands  
 

Return to Table of Contents  453 | P a g e  

Two MSO PACs taken by harassment (permitted take is two pairs of MSO and/or 
associated juveniles in the form of single disturbance events (disturbance that occurs 
within/over one breeding season); and 
 
One MSO PAC taken by harm (permitted take is one pair MSO and/or associated 
eggs/juveniles in the form of direct mortality through the life of the project). 
 

Lincoln National Forest  
 

Three MSO PAC taken by harassment (permitted take is one pair of MSO and/or 
associated juveniles in the form of single disturbance events (disturbance that occurs 
within/over one breeding season); and 
 
One MSO PAC taken by harm (permitted take is one pair MSO and/or associated 
eggs/juveniles in the form of direct mortality through the life of the project). 
 

Santa Fe National Forest  
 

One MSO PAC taken by harassment (permitted take is one pair of MSO and/or 
associated juveniles in the form of single disturbance events (disturbance that occurs 
within/over one breeding season); and 
 
One MSO PAC taken by harm (permitted take is one pair MSO and/or associated 
eggs/juveniles in the form of direct mortality through the life of the project). 
 

Apache-Sitgreaves National Forest  
 

Four MSO PACs taken by harassment (permitted take is four pairs of MSO and/or 
associated juveniles in the form of single disturbance events (disturbance that occurs 
within/over one breeding season); and 
 
One MSO PAC taken by harm (permitted take is one pair MSO and/or associated 
eggs/juveniles in the form of direct mortality through the life of the project). 
 
 

Coconino National Forest  
 

Three MSO PACs taken by harassment (permitted take is two pairs of MSO and/or 
associated juveniles in the form of single disturbance events (disturbance that occurs 
within/over one breeding season); and 
 
One MSO PAC taken by harm (permitted take is one pair MSO and/or associated 
eggs/juveniles in the form of direct mortality through the life of the project). 
 

Coronado National Forest  
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Two MSO PACs taken by harassment (permitted take is two pairs of MSO and/or 
associated juveniles in the form of single disturbance events (disturbance that occurs 
within/over one breeding season); and 
 
One MSO PAC taken by harm (permitted take is one pair MSO and/or associated 
eggs/juveniles in the form of direct mortality through the life of the project). 
 

Kaibab National Forest  
 

One MSO PACs taken by harassment (permitted take is four pair of MSO and/or 
associated juveniles in the form of single disturbance events (disturbance that occurs 
within/over one breeding season); and 
 
One MSO PAC taken by harm (permitted take is one pair MSO and/or associated 
eggs/juveniles in the form of direct mortality through the life of the project). 
 

 Tonto National Forest  
 

Two MSO PACs taken by harassment (permitted take is two pairs of MSO and/or 
associated juveniles in the form of single disturbance events (disturbance that occurs 
within/over one breeding season); and 
 
One MSO PAC taken by harm (permitted take is one pair MSO and/or associated 
eggs/juveniles in the form of direct mortality through the life of the project). 

We anticipate the following incidental take for MSO in Colorado for the life of the project:  

Pike and San Isabel National Forest 

One pair of MSO and/or associated juveniles in the form of short-term harassment or 
harm from air tanker overflights or the application of fire retardant during the breeding 
season. 

No take is anticipated on the Carson NF or on any lands in PACs 

Effect of the Take 

In this biological opinion, we find that this 10 year level of anticipated take is not likely to jeopardize the 
continued existence of the Mexican spotted owl.  

Reasonable and Prudent Measures 

The Service believes the following reasonable and prudent measure is necessary and appropriate to 
minimize take of the Mexican spotted owl: 

1. Minimize take on National Forest lands through implementation of proposed conservation 
measures and monitoring, remediaion and reporting requirements. 

Terms and Conditions 
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In order to be exempt from the prohibitions of section 9 of the ESA, the Forest Service must comply with 
the following terms and conditions, which implement the reasonable and prudent measure described 
above and outline required reporting/monitoring requirements. These terms and conditions are non-
discretionary. 

The following terms and conditions will implement reasonable and prudent measure 1: 

1. To the extent feasible without compromising human health and safety, incorporate 
conservation measures during suppression of wildfire in occupied Mexican spotted owl and its 
habitat to limit the amount of retardant dropped, with the overall goal of containing the 
wildfire to limit all of the associated impacts to the species and its habitat.  

 

New Mexico ridge-nosed rattlesnake (Crotalus willardi obscurus)  
Amount or Extent of Take Anticipated  

We anticipate the following form of take as a result of the proposed action: harm or harassment 
to New Mexico ridge-nosed rattlesnakes through the implementation of the proposed action.  
Activities associated with the implementation of this aerial retardant may kill or injure ridge-
nosed rattlesnakes through chemical ingestion of prey covered in retardant.  Additionally, 
rattlesnakes that are hit by falling retardant may be injured or killed depending on the amount of 
retardant falling on that location and the amount of protective cover between them and the 
retardant load.  These activities may significantly disrupt normal behavior patterns including, but 
not limited to, breeding, feeding, or sheltering.  

We anticipate that incidental take of New Mexico ridge-nosed rattlesnakes will be difficult to 
detect for the following reasons: the species has small body size and cryptic coloration, and 
several actions (e.g., prescribed fires) will take place on such a large scale that detection of a 
dead or injured individual will be extremely difficult.  

We anticipate the following incidental take for the New Mexico ridge-nosed rattlesnake:  

1. One New Mexico ridge-nosed rattlesnake will be killed (harm) or injured (harassed). 

 

Effect of the Take 

In this biological opinion, we find that this level of anticipated take is not likely to jeopardize the 
continued existence of the New Mexico ridge-nosed rattlesnake.  

Reasonable and Prudent Measures 

The USFWS believes the following reasonable and prudent measure is necessary and appropriate 
to minimize take of the New Mexico ridge-nosed rattlesnake:  
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1. Minimize take on National Forest lands through implementation of proposed conservation 
measures and monitoring, remediaion and reporting requirements. 

Terms and Conditions 

In order to be exempt from the prohibitions of section 9 of the ESA, the Forest Service must 
comply with the following terms and conditions, which implement the reasonable and prudent 
measure described above and outline required reporting/monitoring requirements. These terms 
and conditions are non-discretionary. 

The following terms and conditions will implement reasonable and prudent measure 1: 

1. To the extent feasible without compromising human health and safety, incorporate 
conservation measures during suppression of wildfire in occupied New Mexico ridge-
nosed rattlesnake and its habitat to limit the amount of retardant dropped, with the overall 
goal of containing the wildfire to limit all of the associated impacts to the species and its 
habitat.  

 

Sonora chub  
Amount or Extent of Take Anticipated 

Take in the forms of harm and/or harassment resulting in injury or death of Sonora chub is reasonably 
certain to occur, as explained in the species’ Effects of the Proposed Action section, above.  However, we 
anticipate incidental take of Sonora chub will be difficult to detect for the following reasons:  

• Human health and safety concerns may prevent qualified individuals from accessing the location 
of fire retardant misapplications, making it difficult to determine if take will occur.  

• Dead or impaired individuals are difficult to detect and are likely to be carried downstream or 
scavenged. 

The unknown variables associated with future fire retardant misapplications make estimating the amount 
or extant of take impossible and any attempt to quantify take would be biologically meaningless.  Because 
incidental take of Sonora chub will be difficult to detect, we describe incidental take in terms of the 
effects of the proposed action, and use surrogate measures to identify when that take has been exceeded.   

We therefore anticipate that take will occur from up to 6 fire retardant misapplications on up to 37.2 
stream miles on the Coronado NF over the next 10 years.  Take will be considered to have been exceeded 
if the Coronado NF surpasses the amount of drops and affected stream mileage described above and there 
are effects to Sonora chub. 

 Effect of the Take 

In this BO, the USFWS finds the anticipated level of take is not likely to jeopardize the continued 
existence of Sonora chub or adversely modify its critical habitat. 
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Reasonable and Prudent Measures  

The Forest Service has included a number of conservation measures and monitoring, remediation and 
reporting requirements described in the federal action that serve to minimize the effects of incidental take.  
No additional reasonable and prudent measures are included in this incidental take statement.   

Disposition of Dead or Injured Sonora Chub  

Upon locating a dead, injured, or sick listed species initial notification must be made to the USFWS's Law 
Enforcement Office, 2450 W. Broadway Rd, Suite 113, Mesa, Arizona, 85202, telephone: 480/967-7900) 
within three working days of its finding.  Written notification must be made within five calendar days and 
include the date, time, and location of the animal, a photograph if possible, and any other pertinent 
information.  The notification shall be sent to the Law Enforcement Office with a copy to this office.  
Care must be taken in handling sick or injured animals to ensure effective treatment and care, and in 
handling dead specimens to preserve the biological material in the best possible state. 

 

Sonoran tiger salamander (Ambystoma mavortium tigrinum)  
Amount or Extent of Take Anticipated 

Take in the forms of harm and/or harassment resulting in injury or death of Sonoran tiger salamander is 
reasonably certain to occur.  However, we anticipate incidental take of Sonoran tiger salamander will be 
difficult to detect for the following reasons:  

 Human health and safety concerns may prevent qualified individuals from accessing the location 
of fire retardant misapplications, making it difficult to determine if take will occur.   

 Dead or impaired individuals are difficult to detect and are likely to be carried downstream or 
scavenged. 

Because of the unknown variables associated with future fire retardant misapplications, 
estimating the amount or extant of take is impossible and any attempt to quantify take would be 
biologically meaningless.  Because incidental take of Sonoran tiger salamander will be difficult 
to detect, we describe incidental take in terms of impacts from the proposed action, and use 
surrogate measures to identify when take has been exceeded.  We anticipate that take will occur 
from 3 fire retardant misapplications on Forest Service lands in Arizona.  Over the next 10 years 
we anticipate six drops in species occupied habitat on the Coronado National Forest. Take will 
be considered to have been exceeded if misapplications on the Coronado National Forest and 
within the range of the Sonoran tiger salamander surpass the amount of drops described above. 

Effect of Take 

In this BO, the Service finds the anticipated level of take is not likely to jeopardize the continued 
existence of Sonoran tiger salamander. 

Reasonable and Prudent Measures 
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We believe the following reasonable and prudent measures are necessary and appropriate to avoid 
jeopardy of the Sonoran tiger salamander: 

1. Ensure protection of the livestock tanks where Sonoran tiger salamanders occur.   
 

Terms and Conditions:  

In order to be exempt from the prohibitions of section 9 of the ESA, the U.S. Forest Service must comply 
with the following terms and conditions, which implement the reasonable and prudent measures described 
above. These terms and conditions are nondiscretionary.  

To implement reasonable and prudent measure # 1,  

The Forest Service shall: 

1.  Map all known extant populations of Sonoran tiger salamanders  (regardless of the size/type of 
occupied habitat), in close coordination with the Service and Arizona Game and Fish Department, and 
where safety factors allow,  include them as avoidance areas subject to the 300 foot buffer policy during 
retardant applications. 

 

Spikedace and loachminnow  
Amount or Extent of Take Anticipated 

Incidental take of both species is expected to occur, as detailed below, due to exposure of occupied 
streams to fire retardant through misapplication, drift, or accidents (spills, etc.).  Incidental take may be 
either sublethal or lethal.  Sublethal effects can include skin, eye, gill, liver, and kidney damage, 
decreased hatching success, reduced growth rates, or impaired morphological development.  Lethal 
effects from the action would be those that would cause death to an animal due to a build-up of un-
ionized ammonia or other water quality alterations.   

The BA details the results of studies, including the persistence and concentration levels of applied 
retardant, in various scenarios.   

There are numerous uncertainties associated with the proposed action, as follows:   

 The time and place at which a fire or fires will occur over the next 10 years; 

 The chosen methods for fighting any fires that do ignite, and whether or not they will include fire 
retardant, and; 

 The proximity of the fire and use of retardant to occupied or proposed or designated critical 
habitat for spikedace and loach minnow. 

Because this information is not available, we have used the best available information, which includes the 
species’ distribution, proposed and designated critical habitat, past fire history of these areas, as well as 
the data available on past fire retardant applications.  Per that information, we have determined the 
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expected total number of retardant drops over the life of the proposed action (i.e., 10 years), as well as the 
anticipated number of fire retardant drops.   

The BA states that the Forest Service has determined that, based on the three years of misapplication data 
available, they predict a 0.42% chance of retardant hitting water or the established species-protection 
buffers.  As noted in the BA, an individual misapplication may affect up to 6.2 miles of stream.  The BA 
notes that many factors may affect the distance over which fire retardant travels downstream.  However, 
detailed information that would allow us to increase or decrease that figure for each stream that could 
potentially be affected by the proposed action is not available at this time.  Therefore, we have adopted 
the 6.2 mile derived from studies as discussed in the BA and applied it throughout this analysis. 

Table 68 summarizes the total number of fire retardant drops, as derived from the BA, as well as the 
number of fire retardant drops expected to enter waterways, as determined by criteria used in the BA, and 
the total number of stream miles that may be affected.   

Table 68. Anticipated fire retardant drops, retardant drops entering waterways, and stream miles 
affected under the proposed action 

National Forest 
Expected total 

number of retardant 
drops 10 years1 

Number of drops 
expected to enter water 
ways (.42%- multiply 

by .0042 and round up) 

Total Number of 
Stream Miles 

Potentially Affected 
by Misapp1ications 
(rounded to nearest 

mile) 

Apache-Sitgreaves 354 2 12 

Gila National Forest 1160 5 31 

TOTAL   43 

1The expected number of retardant drops is based on taking the total number of drops per forest as 
presented in the BA on pages 238-241, dividing that number by 11 and multiplying by 10.  The data 
presented in the BA is based on 11 years and the timeframe for this consultation is 10 years, therefore we 
must account for this difference.  

We believe it is unlikely that each drop that occurs on a given forest will enter a waterway currently 
occupied by spikedace or loach minnow, or designated or proposed as critical habitat for the two species.  
However, due to the factors listed above lending uncertainty to the timing and location of potential fire 
retardant application, we have analyzed the worst case scenario in order to provide adequate protection 
for the species. 

For the Coconino and Prescott National Forests, we are unable to develop a level of incidental take that 
we believe is reasonably certain to occur on the Verde River over the time period covered by this 
consultation.  The low numbers of events (misapplications, drift, runoff, and spills) likely to occur within 
proximity to occupied habitats, combined with the low numbers of fish  in Verde River does not provide 
us with a level of certainty that take will occur. 
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The USFWS anticipates incidental take of individual spikedace or loach minnow will be difficult or 
impossible to observe for the following reasons:   

 Spikedace and loach minnow eggs and fish are small, blend into their environment, and occur 
underwater in a flowing river.   

 Typically, fire retardant is applied in an emergency situation, during which access to the project 
site for observation purposes is prohibited.   

 During and immediately after fires in the southwest, in the monsoon season often results in rain 
that can wash ash and sediment into streams, increasing stream turbidity and decreasing water 
quality and clarity, making visual detection of individual fishes difficult.   

 Water flow may move specimens out of the immediate area of detection.   

 Predation on any fish killed may occur. 

For these reasons, we are providing a surrogate measure to estimate the extent of take and when 
authorized incidental take will be considered to have been exceeded.  For the proposed action under this 
consultation, incidental take is anticipated as follows: 

National Forest Incidental Take, in Miles of 
Stream 

Apache-Sitgreaves 0 to 12 

Gila National Forest 0 to 31 

 

Incidental take will be considered to have been exceeded if any additional mileage is affected by 
misapplication, drift, or accidental spill of fire retardant into occupied stream habitat on any individual 
forest. 

Effect of the Take 

In this biological opinion we determine that this level of anticipated take is not likely to result in jeopardy 
to the species considered herein. 

Reasonable and Prudent Measures 

The Forest Service has included a number of conservation measures, monitoiring, remediation and 
reporting requirements that serve to minimize the effects of incidental take.  No additional reasonable and 
prudent measures are included in this incidental take statement.  The proposed action is the application of 
fire retardant under emergency conditions to stop the spread of catastrophic wildfire.  As such, any 
additional measures imposed at this time could result in increased damage to human life or property, as 
well as result in the spread of wildfire, which ultimately damages watersheds that can in turn lead to 
further habitat damage for spikedace and loach minnow.   
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Three Forks springsnail (Pyrgulopsis trivialis) 
Amount or Extent of Take Anticipated 

It is difficult to determine a level of incidental take for Three Forks springsnail that we believe is 
reasonably certain to occur over the time period covered by this consultation.  Because of the unknown 
variables associated with future fire retardant misapplications, estimating the amount or extant of take is 
impossible and any attempt to quantify take would be biologically meaningless.  Additionally, the species 
is currently proposed endangered, and the take provisions of the ESA do not apply to proposed species.  
However, due to the high-risk for fire on lands around occupied habitat, we believe exposure to retardant 
is a remote possibility.  Because of these factors, we are using the surrogate measure stream miles 
affected, rather than number of springsnails, to describe incidental take.  Based on data presented by 
Norris and Webb (1989), we are providing for the entire four miles streams of Boneyard Creek to be 
affected by retardant drift or runoff.  We do not expect the springs themselves to be affected because 
retardant would need to travel upstream from the creek.  Since the creek represents dispersal habitat, we 
believe this level of take will not affect reproduction or population viability. Lastly, any take resulting 
from salvage or captive rearing will be covered by a Section 10(a)(1)(A) permit.   
 
Effect of the Take 

In this conference opinion, the Service determines that this level of anticipated take is not likely to result 
in jeopardy to the species for the reasons stated in the Conclusion section. 
 
Reasonable and Prudent Measures 

These RPMs and accompanying T&Cs will become effective on the date that a final rule listing the 
species under ESA is published. 
 

1. If a misapplication occurs in species occupied habitat or within the avoidance area surrounding 
habitat within the Boneyard Creek watershed, establish post-incident monitoring and remediation 
to avoid and minimize adverse effects species and aquatic habitat. 

Terms and Conditions:  

To implement reasonable and prudent measure # 1: 
 

1. If a misapplication occurs in an occupied habitat, conduct follow up springsnail surveys and 
salvage in accordance with protocols established by USFS, AGFD, and Service. 

 

Yaqui catfish (Ictalurus pricei)  
Amount or Extent of Take Anticipated 
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Take in the forms of harm and/or harassment resulting in injury or death of Yaqui catfish is reasonably 
certain to occur, as explained in the effects of the action. However, we anticipate incidental take of Yaqui 
catfish will be difficult to detect for the following reasons:  

 Human health and safety concerns may prevent qualified individuals from accessing the location 
of fire retardant misapplications, making it difficult to determine if take will occur.   

 Dead or impaired individuals are difficult to detect and are likely to be carried downstream or 
scavenged. 

Because of the unknown variables associated with future fire retardant misapplications, estimating the 
amount or extant of take is impossible and any attempt to quantify take would be biologically 
meaningless.  Because incidental take of Yaqui catfish will be difficult to detect, we describe incidental 
take in terms of impacts from the proposed action, and use surrogate measures to identify when take has 
been exceeded.  We anticipate that take will occur from six fire retardant misapplications on Forest 
Service lands in Arizona.  Over the next 10 years we anticipate impacts, as described above, to occur 
from following number of drops in each Forest described below: 

 Six drops affecting 37.2 stream miles in Coronado National Forest 

Take will be considered to have been exceeded if any Forest surpasses the amount of drops described 
above. 

Effect of Take 

In this BO, the Service finds the anticipated level of take is not likely to jeopardize the continued 
existence of Yaqui catfish.   

Reasonable and Prudent Measures 

The Forest Service has included a number of conservation measures and monitoring, remediation and 
reporting requirements described in the federal action that serve to minimize the effects of incidental take.  
No additional reasonable and prudent measures are included in this incidental take statement.   

Cumulative Effects 

The cumulative effects in the action area are difficult to analyze, considering the broad geographic 
landscape included in the action area, the uncertainties associated with non-Federal actions are difficult to 
predict. Whether those effects will increase or decrease in the future is not known; however, based on the 
human subpopulation and growth trends effects of non-Federal actions are likely to increase.  Effects 
from these non-Federal activities on listed species and habitats are expected to be similar to those that 
occur on Federal lands, although the size, magnitude, and potential for adverse effects may differ due to 
less restrictive management standards. 

Yaqui chub (Yaqui purpurea)  
Take in the forms of harm and/or harassment resulting in injury or death of Yaqui chub is reasonably 
certain to occur, as explained in the effects of the action. However, we anticipate incidental take of Yaqui 
chub will be difficult to detect for the following reasons:  
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 Human health and safety concerns may prevent qualified individuals from accessing the location 
of fire retardant misapplications, making it difficult to determine if take will occur.   

 Dead or impaired individuals are difficult to detect and are likely to be carried downstream or 
scavenged. 

Because of the unknown variables associated with future fire retardant misapplications, estimating the 
amount or extant of take is impossible and any attempt to quantify take would be biologically 
meaningless.  Because incidental take of Yaqui chub will be difficult to detect, we describe incidental 
take in terms of impacts from the proposed action, and use surrogate measures to identify when take has 
been exceeded.  We anticipate that take will occur from six fire retardant misapplications on Forest 
Service lands in Arizona, but the actual occur.  Over the next 10 years we anticipate impacts, as described 
above, to occur from following number of drops in each Forest described below: 

 Six drops affecting 37.2 stream miles in Coronado National Forest 

Take will be considered to have been exceeded if any Forest surpasses the amount of drops described 
above. 

Effect of Take 

In this BO, the Service finds the anticipated level of take is not likely to jeopardize the continued 
existence of Yaqui chub. 

Reasonable and Prudent Measures 

The Forest Service has included a number of conservation measures and monitoring, remediation and 
reporting requirements described in the federal action that serve to minimize the effects of incidental take.  
No additional reasonable and prudent measures are included in this incidental take statement.   

Cumulative Effects 

The cumulative effects in the action area are difficult to analyze, considering the broad geographic 
landscape included in the action area, the uncertainties associated with non-Federal actions are difficult to 
predict. Whether those effects will increase or decrease in the future is not known; however, based on the 
human subpopulation and growth trends effects of non-Federal actions are likely to increase.  Effects 
from these non-Federal activities on listed species and habitats are expected to be similar to those that 
occur on Federal lands, although the size, magnitude, and potential for adverse effects may differ due to 
less restrictive management standards. 

 

REGION 6 

Greenback cutthroat trout (Oncorhynchus clarki stomias)  
 
Amount or Extent of Take Anticipated 
 



        2011 USFWS Biological Opinion on USFS Aerial Application of Fire Retardants on NFS Lands  
 

Return to Table of Contents  464 | P a g e  

The extent of incidental take of GBCT from aerial application of fire retardant is difficult to quantify.  
Because of the inherent biological characteristics of the species and the nature of its habitat, the likelihood 
of discovering and recovering individual mortalities attributable to fire retardant is quite small.  The 
amount of incidental take of the GBCT caused by the proposed action will be difficult to detect because 
of the small size, cryptic coloration and behavior, remoteness of occupied GBCT habitat, presence of 
riparian vegetation, cobble and rubble with interstitial spaces where GBCT could remain undetected, and 
presence of woody debris. 

We used numbers of occupied GBCT habitat, amount of drops expected to contact streams, and distance 
of downstream effects from misapplication to quantify effects to GBCT habitat that are likely to be 
caused by the proposed action.  We estimated that a combined total of 0.42 miles of GBCT habitat could 
be affected from misapplication.   
 

Forest Amount of Take Form of Take 

Colorado   

Arapaho-Roosevelt NF 0.1 mile Harm, harassment 

GMUG NF1 0.02 mile Harm, harassment 

Medicine Bow-Routt 0.02 mile Harm, harassment 

Pike and San Isabel NF 0.19 mile Harm, harassment 

San Juan NF 0.04 mile Harm, harassment 

White River NF 0.02 mile Harm, harassment 

Utah   

Manti-Lasal NF 0.03 mile Harm, harassment 

  1Grand Mesa, Uncompahgre, and Gunnison National Forests 

Effect of Take 

Incidental take of GBCT in the form of harassment is anticipated from misapplication of fire retardant 
due to the effects of ammonia.  Increased levels of ammonia may interfere with foraging and food 
supplies, and may temporarily decrease habitat quantity and quality (cover, substrate quality).  Take is 
anticipated to occur in the form of harm and harassment, including injury or death of GBCT, due to the 
effects of ammonia as described above.  All adult and juvenile GBCT found within these distances of 
stream potentially exposed to a misapplication of fire retardant would be harmed. 

In the accompanying BO, the Service determined that this level of anticipated take is not likely to result 
in jeopardy to GBCT or result in adverse modification of critical habitat for this species since none has 
been designated. 



        2011 USFWS Biological Opinion on USFS Aerial Application of Fire Retardants on NFS Lands  
 

Return to Table of Contents  465 | P a g e  

Endangered and threatened species are among the many things the Forest Service must consider when 
making decisions under their fire suppression program.  Consequently, while the avoidance areas may 
help prevent exposure in some cases, they cannot prevent GBCT from being exposed in all instances.  We 
believe it is also reasonable to expect that the exposure risk is likely to increase commensurate with the 
Forest Service’s increasing use of fire retardants.     

Reasonable and Prudent Measures 

The Service believes the following Reasonable and Prudent Measures are necessary and appropriate to 
minimize impacts of incidental take of GBCT: 

1. Protect stream, lake, and riparian habitat in occupied GBCT habitat from long-term fire retardant 
effects. 

 
Terms and Conditions  
 

In order to be exempt from the prohibitions of section 9 of the ESA, the Forest Service must comply with 
the following terms and conditions, which implement the Reasonable and Prudent Measures, described 
above and outline required monitoring/reporting requirements.  These Terms and Conditions are non-
discretionary.  

To implement Reasonable and Prudent Measure Number 1, the Forest Service shall fully implement the 
following Terms and Conditions: 

1. The Forest Service shall notify the Colorado Field Office – Lakewood immediately (once feasible 
given fire and staffing conditions) when there is any wildfire, regardless of size, in any occupied 
GBCT watershed or that could advance towards occupied habitat. 

2. In the event of a fire retardant drop within 183 m (600 ft) of occupied GBCT habitat, the Forest 
Service shall report the incident to the Colorado Field Office – Lakewood at 303-236-4773. 

Pawnee montane skipper (Hesperia leonardus montana)  
 
Amount or Extent of Take Anticipated 
 
The extent of incidental take of skippers from aerial application of fire retardant is difficult to quantify.  
Because of the inherent biological characteristics of the species and the nature of its habitat, we recognize 
the likelihood of discovering and recovering individual mortalities attributable to fire retardant is quite 
small.   
 
Our estimate of anticipated take was based on the acres of skipper habitat on Forest System land within 
the Pike and San Isabel National Forest (17,380 acres).  We multiplyed those acres by the percentage of 
Pike and San Isabel National Forest land that receives fire retardant at a rate of 4 gpc (0.0034 percent) and 
a rate of 8 gpc (0.0017 percent) (USFS 2011, Table B-3).  We anticipate that both rates of application will 
result in take of skippers.  Based on these values, we estimated that 0.59 acres of skipper habitat receives 
a rate of 4 gpc and 0.30 acres of skipper habitat at 8 gpc annually, for a combined annual totally of 0.89 
acres.  Given the 10-year period for this project, we estimated that the project could result in the 
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application of fire retardant on 8.9 acres of skipper habitat for the life of this project.  Based on an average 
density of 2 adult skippers per acre, the proposed project could result in the take of 18 adult skippers in 
the form of harm and harass.  We recognize that incidental take will also result to skipper larvae, pupae, 
and eggs but are not able to quantify this amount due to difficulty in detecting these life stages.   

Effect of Take 

Incidental take of skippers is anticipated to occur in the form of harm and harassment, including injury or 
death of skippers, of all life stages of skippers.  In the accompanying biological opinion, the Service 
determined that this level of anticipated take is not likely to result in jeopardy to skippers or result in 
adverse modification of critical habitat for this species since none has been designated. 

Reasonable and Prudent Measures 

The Service believes the following Reasonable and Prudent Measures are necessary and appropriate to 
minimize impacts of incidental take of the Pawnee montane skipper: 

1. The Forest Service should minimize impacts of aerial fire retardant on the skipper. 
 
Terms and Conditions  

In order to be exempt from the prohibitions of section 9 of the ESA, the Forest Service must comply with 
the following terms and conditions, which implement the Reasonable and Prudent Measures, described 
above and outline required monitoring/reporting requirements.  These Terms and Conditions are non-
discretionary.  

To implement Reasonable and Prudent Measure Number 1, the Forest Service shall fully implement the 
following Terms and Conditions: 

1. If it is deemed necessary to use fire retardant in skipper habitat, the Forest Service shall minimize 
the use of fire retardant to the extent possible and shall minimize areas of overlapping fire 
retardant application. 

2. In the event of a fire retardant drop occurs within skipper habitat, the Forest Service shall report 
the incident to the Colorado Field Office – Lakewood at 303-236-4773. 

 

 

REGION 8 
 

Arroyo toad (Anaxyrus californicus (Bufo microscaphus californicus))  
Amount or Extent of Take 

We anticipate that incidental take of some arroyo toad tadpoles and newly metamorphosed toadlets would 
most likely result from direct exposure to retardant dropped in occupied habitat, from indirect exposure to 
diluted retardant chemicals dropped upstream of arroyo toad occupied habitat, and from eutrophication 
processes in occupied habitat.  Because of the fluctuations in population densities, and because we cannot 
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determine which populations of arroyo toads are most likely to be affected given the extent of the action 
area, we will use habitat as a surrogate to determine the level of take that could occur.  The level of 
toxicity depends on many variables, including retardant concentrations, stream flow volume, gradient, 
riparian vegetation, slope, soils, wind direction, ultraviolet exposure, as well as other factors.  We assume 
that arroyo toad tadpoles and newly metamorphosed toadlets that are within 6.2 miles of a misapplication 
on a waterbody within the Los Padres, Angeles, Cleveland, and San Bernardino National Forests have the 
potential to be killed or injured by retardant.  Based on our calculations in the Effects Analysis and 
despite the uncertainties of what the impacts, timing, and length of exposure to retardant chemicals would 
be for arroyo toad tadpoles and toadlets, the probability is that misapplications of retardant on the Los 
Padres, Angeles, Cleveland, and San Bernardino National Forests will result in incidental take of arroyo 
toads in the form of injury or mortality of individuals within approximately 6 percent of arroyo toad 
occupied habitat in the next 10 years.   

Table 69. Incidental Take by Forest 

Angeles National Forest 
All arroyo toad tadpoles and toadlets 
within 6 percent (2.5 miles) of 
occupied habitat 

Injury or 
mortality of 
individuals 

 

Los Padres National Forest 
All arroyo toad tadpoles and toadlets 
within 9 percent (10 miles) of 
occupied habitat 

Injury or 
mortality of 
individuals 

 

Cleveland National Forest 
All arroyo toad tadpoles and toadlets 
within 4 percent (6 miles) of 
occupied habitat 

Injury or 
mortality of 
individuals 

 

San Bernardino National Forest 
All arroyo toad tadpoles and toadlets 
within 6 percent (3 miles) of 
occupied habitat 

Injury or 
mortality of 
individuals 

 

Effect of the Take 

In the accompanying BO, the Service determined that this level of anticipated take is not likely to result 
in jeopardy to arroyo toad. 

Reasonable and Prudent Measures 

The Forest Service has included a number of conservation measures and monitoring, remediation and 
reporting requirements described in the federal action that serve to minimize the effects of incidental take.  
No additional reasonable and prudent measures are included in this incidental take statement.   

In the event of a fire retardant drop within 600 feet of occupied arroyo toad habitat, the Forest Service 
shall also report the incident to the Ventura Fish and Wildlife Office at 805-644-1766. 
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California red-legged frog (Rana draytonii)  
Amount or Extent of Take 

The Service anticipates that incidental take of the California red-legged frog will be difficult to detect 
because when this amphibian is not in their breeding ponds, it inhabits rodent burrows or inconspicuous 
cover sites, or may be difficult to locate due to their cryptic appearance and behavior; and the finding of 
an injured or dead individual is unlikely because of their relatively small body size.  Given that California 
red-legged frogs utilize different habitats for breeding on the National Forests in the Sierra Nevada 
compared to Los Padres and Angeles National Forests, it is necessary to quantify take differently amongst 
the forests.   

Forest Amount of Take Form of Take Lifestage 

Plumas National Forest 0.30 acres occupied 
pond habitat 

Harm, harass, kill Tadpole 

Plumas National Forest 0.30 acres occupied 
pond habitat 

Harm Adult 

Eldorado National 
Forest 

0.5 acres occupied pond 
habitat 

Harm, harass, kill Tadpole 

Eldorado National 
Forest 

0.5 acres occupied pond 
habitat 

6.2 miles occupied 
stream habitat 

Harm Adult 

Los Padres National 
Forest 

25 miles occupied 
stream habitat 

Harm Adult 

Angeles National Forest 0.2 miles occupied 
stream habitat 

Harm Adult 

 

Calculations used to quantify take for Los Padres and Angeles National Forests. 

Los Padres National Forest has had 433 fires in the past 11 years, from 2000 to 2010, and made 2,811 
retardant drops, more than any other national forest during the same period.  The Angeles National Forest 
has had 1,240 fires and 1,257 retardant drops in the same 11-year period.  The data presented in the 
biological assessment is based on 11 years and the timeframe for this consultation is 10 years, therefore in 
the next 10 years, the expected number of retardant drops is calculated by taking the total number of 
drops per forest as presented in the biological assessment (pg. 238-241) and dividing that number by 11 
and multiplying by 10.  Table 70 shows this difference in magnitude:  

Table 70. Number of applications of retardant expected to enter waterways in the next 10 years on the Los Padres 
National Forest and Angeles National Forest 



        2011 USFWS Biological Opinion on USFS Aerial Application of Fire Retardants on NFS Lands  
 

Return to Table of Contents  469 | P a g e  

 

Forest 

Total number of 
retardant drops 
from 2000-2010 

(11 years) 

Expected total 
number of 
retardant drops 
over next 10 
years 

Number of drops 
expected to enter 
water ways (.42%- 
multiply by .0042 
rounded up) 

Los Padres NF 2,811 2,555 11 

Angeles NF 1,257 1,143 5 

 

Table 71 below shows that despite the uncertainties of what the impacts, timing, and length of exposure to 
retardant chemicals would be for California red-legged frogs, there is a probability that 11 
misapplications of retardant on the Los Padres National Forest could impact 25 stream miles of occupied 
California red-legged frog habitat in the next 10 years, and on the Angeles National Forest, 5 
misapplications of retardant to waterways could impact 0.2 stream miles of occupied of California red-
legged frog habitat in the next 10 years, which could result in injury or mortality of California red-legged 
frogs.   

Table 71. Take in Number of Miles of Occupied Habitat 

Forest 
name 

Miles of 
perennial 
streams 
on Forest 

Miles of 
occupied 
streams on 
Forest 

% of total 
perennial 
streams 
which are 
occupied  

Number 
of drops 
expected 
to hit 
stream  

Total 
stream  
miles 
affected 
by 
retardant 
(6.2 miles 
per drop 
to water1) 

% CRLF 
occupied 
steams 
affected by 
retardant 

Extent of 
take 

Los Padres 776 278 36 11 68 miles 36x68= 25 
miles 

25 stream 
miles  

Angeles 489 3 0.6 5 31 miles 
0.6x31=0.02 
miles 

0.02 
stream 
miles 

 

1The BA states that lethal effects extend 6.2 miles and sublethal effects may occur much further 
downstream.  For purpose here, we will use the 6.2 miles as the furthest extent of downstream effects.   

Effect of Take 

In the accompanying BO, the Service determined that this level of anticipated take is not likely to result 
in jeopardy to the California red-legged frog. 
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Reasonable and Prudent Measures 

The Forest Service has included a number of conservation measures and monitoring, remediation and 
reporting requirements described in the federal action that serve to minimize the effects of incidental take.  
No additional reasonable and prudent measures are included in this incidental take statement.   

 In the event of a fire retardant drop within 300 feet of occupied California red-legged frog habitat, 
the Forest Service shall also report the incident to the Sacramento Fish and Wildlife Office at 
916-414-6600. 

Laguna Mountains Skipper (Pyrgus ruralis lagunae) 
Amount or Extent of Take 

Quantifying the precise number of skipper individuals that may be incidentally taken is not possible 
because the butterfly’s small body size and diapause life stage make the observance or detection of 
mortality highly unlikely.  In addition, numbers will fluctuate on a seasonal and annual basis at any 
occupied site.  As reflected in our effects analysis above, impacts to the skipper have been quantified and 
evaluated based on impacts to occupied habitat.  The impacts to occupied habitat provides a method to 
quantify the impact to the species when we cannot identify or predict the number of individuals impacted 
and provides a method to assess the overall impact on recovery.  Consistent with our effects analysis and 
because we cannot reasonably identify or predict the number of skipper individuals likely to be taken, we 
have established a habitat-based anticipated level of incidental take that, if exceeded, will trigger 
reinitiation of formal consultation. 

Incidental take of skipper is exempted for the Forest Service as follows: 

Death or injury of adults, larvae, pupae, and eggs within up to 3 ac (1.2 ha) of skipper occupied habitat.  
The amount or extent of incidental take will be exceeded if more than 3 ac (1.2 ha) of skipper occupied 
habitat is impacted as a result of the proposed action. 

Effect of the Take 

In this biological opinion, we determined that the level of anticipated take is not likely to result in 
jeopardy to skipper. 

Reasonable and Prudent Measures 

The Service believes the following Reasonable and Prudent Measure is necessary and appropriate to 
minimize impacts of incidental take of the Laguna Mountains skipper: 

1. The Forest Service shall monitor and report the impact of project activities on skipper habitat. 
 
Terms and Conditions  

To be exempt from the prohibitions of section 9 of the Act, the Forest Service must comply with the 
following terms and conditions, which implements the reasonable and prudent measure described above 
and outlines reporting and monitoring requirements. Terms and conditions are nondiscretionary.   
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1.1 The Forest Service shall conduct an on-the-ground assessment of a fire retardant application 
in skipper occupied habitat within 1 week of the application or once feasible given fire safety 
conditions and availability of qualified resource personnel. 

1.2 The Forest Service shall provide the Service with a report within 30 days of a fire retardant 
application in skipper occupied habitat that includes the acreage and location of skipper 
occupied habitat affected. 

1.3 The Forest Service shall conduct a follow-up assessment 1 year after a fire retardant 
application in skipper occupied habitat and report to the Service regarding the extent of any 
nonnative plant enhancement detected due to the fire retardant application and describe 
efforts to remove nonnative plants, as appropriate. 

 

Lahontan cutthroat trout (Oncorhynchus clarkii henshawi)  
Amount or Extent of Take Anticipated 

The extent of incidental take of LCT from aerial application of fire retardant is difficult to quantify.  
Because of the inherent biological characteristics of the species and the nature of its habitat, the likelihood 
of discovering and recovering individual mortalities attributable to fire retardant is quite small.  The 
amount of incidental take of the LCT caused by the proposed action will be difficult to detect because of 
the small size, cryptic coloration and behavior, remoteness of occupied LCT habitat, presence of riparian 
vegetation, cobble and rubble with interstitial spaces where LCT could remain undetected, and presence 
of woody debris. 

 
We used numbers of occupied LCT habitat, amount of drops expected to contact streams, and distance of 
downstream effects from misapplication to quantify effects to LCT habitat that are likely to be caused by 
the proposed action.  We estimated that a total of 1.1 km (0.7 mi) of habitat would be affected from 
misapplication   
 

Forest Amount of Take Form of Take 

HTNF 0.8 km (0.5 mi) Harm, harassment 

Tahoe NF 0.05 km (0.03 mi) Harm, harassment 

LTBMU 0.2 km (0.1 mi) Harm, harassment 

Stanislaus 0.1 km (0.04) Harm, harassment 

Sierra NF 0.02 km (0.01 mi) Harm, harassment 

Inyo NF 0.0003 km (0.0002 mi) Harm, harassment 

 

Effect of Take 
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Incidental take of LCT in the form of harassment is anticipated from misapplication of fire retardant due 
to the effects of ammonia.  Increased levels of ammonia may interfere with foraging and food supplies, 
and may temporarily decrease habitat quantity and quality (cover, substrate quality).  Take is anticipated 
to occur in the form of harm and harassment, including injury or death of LCT, due to the effects of 
ammonia as described above.  All adult and juvenile LCT found within these distances of stream 
potentially exposed to a misapplication of fire retardant would be harmed. 

In the accompanying biological opinion, the Service determined that this level of anticipated take is not 
likely to result in jeopardy to LCT or result in adverse modification of critical habitat for this species 
since none has been designated. 

Reasonable and Prudent Measures 

The Service believes the following Reasonable and Prudent Measures are necessary and appropriate to 
minimize impacts of incidental take of LCT: 

1. Protect occupied LCT habitat from long-term fire retardant effects. 
 

2. Reintroduce LCT into existing stream habitat if they become extirpated from a misapplied fire 
retardant drop. 

 
Terms and Conditions  

In order to be exempt from the prohibitions of section 9 of the ESA, the Forest Service must comply with 
the following terms and conditions, which implement the Reasonable and Prudent Measures, described 
above and outline required monitoring/reporting requirements.  These Terms and Conditions are non-
discretionary.  

To implement Reasonable and Prudent Measure Number 1, the Forest Service shall fully implement the 
following Terms and Conditions: 

1. The Forest Service shall notify the Nevada Fish and Wildlife Office within 24 hours or as soon as 
possible when there is any wildfire, regardless of size, in any occupied LCT watershed or that 
could advance towards occupied habitat when possible with fire conditions and available 
personnel. 

2. In the event of a fire retardant drop within 91 m (300 ft) of occupied LCT habitat, the Forest 
Service shall also report the incident to the Nevada Fish and Wildlife Office at 775-861-6300. 
 

To implement Reasonable and Prudent Measure Number 2, the HTNF shall fully implement the following 
Term and Condition: 

1. In the event that LCT are extirpated from a currently occupied stream as a result of a 
misapplication of fire retardant, the Forest Service shall coordinate with the Recovery 
Implementation Team to reintroduce LCT back into the stream once the fire retardant no longer 
exists as a threat in that stream. 
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Little Kern golden trout (Oncorhynchus mykiss whitei)  
Amount or Extent of Take Anticipated 

The Service anticipates that incidental take of the Little Kern golden trout will be difficult to detect due to 
the difficulty identifying and locating fish that have either been swept downstream, caught within in 
channel debris, caught under streambanks or scavenged upon.  Therefore, the Service is quantifying take 
as number of stream miles anticipated to be affected by a single retardant drop.  As such, we anticipate 
the incidental take, in the form of injury or death, of all Little Kern golden trout occupying 6.2 miles of 
occupied stream reaches.   

Effect of the Take 

Incidental take of Little Kern golden trout in the form of injury or death is anticipated from 
misapplication of fire retardant due to the effects of ammonia.  Take is anticipated to occur in the form of 
harm, including injury or death of Little Kern golden trout, due to the effects of ammonia as described 
above.  All adult and juvenile Little Kern golden trout found within these distances of stream potentially 
exposed to a misapplication of fire retardant would be harmed. 

In the accompanying BO, the Service determined that this level of anticipated take is not likely to result 
in jeopardy to Little Kern golden trout. 

Reasonable and Prudent Measures 

The Service believes the following Reasonable and Prudent Measures are necessary and appropriate to 
minimize impacts of incidental take of Little Kern golden trout: 

1. Protect occupied Little Kern golden trout habitat from long-term fire retardant effects. 
 
Terms and Conditions  
 
In order to be exempt from the prohibitions of section 9 of the ESA, the Forest Service must comply with 
the following terms and conditions, which implement the Reasonable and Prudent Measures, described 
above and outline required monitoring/reporting requirements.  These Terms and Conditions are non-
discretionary.  

To implement Reasonable and Prudent Measure Number 1, the Forest Service shall implement the 
following Terms and Conditions: 

 
1. The Forest Service shall notify the Sacramento Fish and Wildlife Office within 24 hours or as 

soon as possible when there is any wildfire, regardless of size, in any occupied. Little Kern 
golden trout watershed or that could advance towards occupied habitat. 

2. In the event of a fire retardant drop within 91 m (300 ft) of occupied Little Kern golden trout 
habitat, the Forest Service shall also report the incident to the Sacramento Fish and Wildlife 
Office at 916-414-6600. 
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Modoc sucker (Catostomus microps) 
Amount or Extent of Take Anticipated 

In the accompanying biological opinion (see ―likelihood of exposure to retardant‖ section), we used 
simplistic fish estimates and assumptions to try and capture the anticipated scale of impacts to individuals 
and life stages of Modoc suckers that could occur from the proposed action.  We acknowledge that the 
amount of incidental take of the Modoc Sucker resulting from the project will be difficult to detect 
because of the inherent biological characteristics of the species and the nature of its habitat, the likelihood 
of discovering and recovering individual mortalities attributable to fire retardant is quite small.  The 
amount of incidental take of Modoc sucker caused by the proposed action will be difficult to detect 
because of the small size Modoc sucker, nocturnal behavior, remoteness of occupied Modoc sucker 
habitat, presence of riparian vegetation, as well as cobble and rubble with interstitial spaces where Modoc 
sucker could remain undetected and the low likelihood of finding an injured or dead individual in the 
action area, and a high rate of removal of injured individuals by predators or scavengers.  To actually 
monitor and measure the number of Modoc sucker taken by the effects of a fire retardant drop is at best 
impracticable and at worst impossible.   

Since the adverse effects and take resulting from a fire retardant drop are based on the impact of toxic 
ammonia entering water, which directly affects Modoc sucker and their food source, the Service believes 
that using a measure of the amount of occupied habitat is the most practical surrogate for the take of 
Modoc sucker from these diversions.  The Service anticipates that fire retardant application is likely to 
result in the death of Modoc sucker.   
 
We used numbers of occupied Modoc sucker habitat, amount of critical habitat, amount of drops expected 
to contact streams, and distance of downstream effects from misapplication to quantify effects to Modoc 
sucker habitat that are likely to be caused by the proposed action.  We estimated that 0.7 miles of 
occupied habitat would be affected for the species from misapplication on the Fremont-Winema National 
Forests.  On the Modoc National Forest, we estimated that 0.06 miles of occupied habitat would be 
affected for the species would be affected from misapplication.  All adult and juvenile Modoc sucker 
found within these distances of stream potentially exposed to a misapplication of fire retardant would be 
harmed and would eventually result in death. 

Using the simplistic density numbers the Service anticipates that 21 Modoc sucker on the Fremont-
Winema National Forests and 4 Modoc sucker on the Modoc National Forest could be exposed to adverse 
effects from the misapplication of fire retardant.  We conclude that the impacts to any Modoc sucker in 
the impacted area are likely to die due to exposure to toxic levels of ammonia.  The take of Modoc sucker 
is estimated at the scale or extent approximated above, but best measured by potential impacts to 0.7 
miles of occupied habitat on the Fremont-Winema National Forests and 0.06 miles of occupied habitat on 
the Modoc National Forest. 

Effect of Take 

The Service has determined that this level of anticipated take is not likely to result in jeopardy to the 
Modoc sucker or in adverse modification of critical habitat. 

Reasonable and Prudent Measures 
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The Forest Service has included a number of conservation measures and monitoring, remediation and 
reporting requirements described in the federal action that serve to minimize the effects of incidental take.  
No additional reasonable and prudent measures are included in this incidental take statement.   

 

Owens tui chub (Siphateles bicolor snyderi)  
Amount or Extent of Take Anticipated 

We anticipate that incidental take of Owens tui chub would most likely result from exposure to retardant 
chemicals and eutrophication of occupied habitat.  Because of the variance of population densities, and 
because we cannot determine which populations of Owens tui chub are most likely to be affected given 
the extent of the action area, in order to determine the extent of take, we use habitat as a surrogate.  The 
level of toxicity depends on many variables, including retardant concentrations, stream flow volume, 
gradient, riparian vegetation, slope, soils, wind direction, ultraviolet exposure, as well as other factors, 
and in order to be conservative for the species, we will assume Owens tui chub that are within 6.2 miles 
downstream of a misapplication of retardant on the Inyo National Forest have the potential to be 
adversely affected by retardant.  Based on our calculations in the Effects Analysis and despite the 
uncertainties of what the impacts, timing, and length of exposure to retardant chemicals would be for 
Owens tui chub, there is a probability that misapplications of retardant on the Inyo National Forest will 
result in incidental take of Owens tui chub in the form of harm to less than 1 percent of Owens tui chub 
occupied habitat over the next 10 years.   

Table 72. Incidental Take by Forest 

Inyo National Forest 0.08 percent (0.008 miles) of occupied 
habitat 

Harm  

Effect of Take 

In the accompanying BO, the Service determined that this level of anticipated take is not likely to result 
in jeopardy to the Owens tui chub. 

Reasonable and Prudent Measures 

The Forest Service has included a number of conservation measures and monitoring, remediation and 
reporting requirements described in the federal action that serve to minimize the effects of incidental take.  
No additional reasonable and prudent measures are included in this incidental take statement.   

 In the event of a fire retardant drop within 600 feet of occupied Owens tui chub habitat, the 
Forest Service shall also report the incident to the Ventura Fish and Wildlife Office. 

 

Paiute cutthroat trout (Oncorhynchus clarkii seleniris)  
Amount or Extent of Take Anticipated 
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The extent of incidental take of PCT from aerial application of fire retardant is difficult to quantify.  
Because of the inherent biological characteristics of the species and the nature of its habitat, the likelihood 
of discovering and recovering individual mortalities attributable to fire retardant is quite small.  The 
amount of incidental take of the PCT caused by the proposed action will be difficult to detect because of 
the small size, cryptic coloration and behavior, remoteness of occupied PCT habitat, presence of riparian 
vegetation, cobble and rubble with interstitial spaces where PCT could remain undetected, and presence 
of woody debris. 

 
We used numbers of occupied PCT habitat, amount of drops expected to contact streams, and distance of 
downstream effects from misapplication to quantify effects to PCT habitat that are likely to be caused by 
the proposed action.  We estimated that a total of 0.08 km (0.05 mi) of habitat would be affected from 
misapplication.   
 

Forest Amount of Take Form of Take 

HTNF 0.05 km (0.03 mi) Harm, harassment 

Sierra NF 0.02 km (0.01 mi) Harm, harassment 

Inyo NF 0.008 km (0.005 mi) Harm, harassment 

 

Effect of Take 

Incidental take of PCT in the form of harassment is anticipated from misapplication of fire retardant due 
to the effects of ammonia.  Increased levels of ammonia may interfere with foraging and food supplies, 
and may temporarily decrease habitat quantity and quality (cover, substrate quality).  Take is anticipated 
to occur in the form of harm and harassment, including injury or death of PCT, due to the effects of 
ammonia as described above.  All adult and juvenile PCT found within these distances of stream 
potentially exposed to a misapplication of fire retardant would be harmed. 

In the accompanying BO, the Service determined that this level of anticipated take is not likely to result 
in jeopardy to PCT or result in adverse modification of critical habitat for this species since none has been 
designated. 

Reasonable and Prudent Measures 

The Service believes the following Reasonable and Prudent Measures are necessary and appropriate to 
minimize impacts of incidental take of PCT: 

1. Protect spring, stream, and riparian habitat in occupied PCT habitat from long-term fire retardant 
effects as a result of misapplications. 

 
Terms and Conditions  
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In order to be exempt from the prohibitions of section 9 of the ESA, the Forest Service must comply with 
the following terms and conditions, which implement the Reasonable and Prudent Measures, described 
above and outline required monitoring/reporting requirements.  These Terms and Conditions are non-
discretionary.  

To implement Reasonable and Prudent Measure Number 1, the Forest Service shall fully implement the 
following Terms and Conditions: 

1. The Forest Service shall notify the Nevada Fish and Wildlife Office within 24 hours or as soon as 
possible when there is any wildfire, regardless of size, in any occupied PCT watershed or that 
could advance towards occupied habitat. 

2. In the event of a fire retardant drop (either a misapplication or an intentional application) within 
183 m (600 ft) of occupied PCT habitat, the Forest Service shall report the incident to the Nevada 
Fish and Wildlife Office at 775-861-6300. 

 

Shortnose sucker (Chasmistes brevirostris) & Lost River sucker (Deltistes 
luxatus) 
Amount or Extent of Take Anticipated 
 
Over the 10-year term of the proposed action, take of no more than 100 LRS and SNS (total of both 
species) in the form of kill and harm is likely to occur as a result of the proposed action on the Fremont-
Winema National Forests.  An explanation of how these numbers were derived follows. 
 
We determined that over the term of this proposed action, one fire retardant drop is likely to occur in 
Upper Klamath Lake as a result of fire-fighting efforts at Modoc Rim.  If we assume that most of a drop 
accidentally enters the shoreline areas of the lake where the water is 0.5 meters deep, within a short time 
ammonia will be released and immediately begins to form a chemical equilibrium between ionized 
ammonia (or the ammonium ion NH4+) and un-ionized ammonia (NH3).  In the highly alkaline waters of 
Upper Klamath Lake where the pH is often 9 in summer, the toxic form of ammonia will comprise over 
30 percent of the total ammonia concentration, will increase and once concentrations reach approximately 
0.5 mg/L any suckers exposed for a sufficiently long period will likely die.  According to the BA, some 
fish may detect the ammonia and avoid it.  Following the initial increase in ammonia concentrations it 
will be diluted with the surrounding water and will also escape into the atmosphere, and within several 
days is unlikely to pose a risk to suckers.  It is difficult to quantify the number of suckers that would be 
affected by the retardant if it entered LRS or SNS habitat because it depends on many variables including: 
distribution and abundance of suckers in the affected area, how many of them are able to detect and avoid 
the ammonia, how much retardant reached the water, how it was distributed over the water, how much 
water movement was occurring at the time of the drop, and on the physical/chemical nature of the water, 
such as temperature and pH.  We propose one potential scenario to help understand the extent of possible 
effects if a full load of retardant was misapplied into sucker habitat in Upper Klamath Lake. 
 
If a full retardant drop went into sucker habitat it would cover approximately 1.4 acres in size, as 
described above. For the purpose of this analysis, we assumed all of the suckers in that area would be 
killed or harmed before the ammonia was too dilute to harm the fish.  Based on our knowledge of sucker 
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abundances along the eastern shore of Upper Klamath Lake probably no more than 100 juvenile suckers 
would be in the 1.4 acres of nearshore habitat affected by the retardant.  Adult suckers are unlikely to be 
affected because they are primarily near the west side of the lake during the summer (Banish et al. 2009).  
Over time the area affected by the retardant would enlarge, but the ammonia would also be diluted and 
therefore be less toxic.   
 
The Service anticipates that take in form of kill of 100 juvenile Lost River and shortnose suckers on the 
Fremont-Winema National Forests will result from the misapplication of fire retardant.  We conclude that 
the impacts to any Lost River or shortnose sucker in the impacted area are likely to die due to exposure to 
toxic levels of ammonia.  The take of Lost River and shortnose sucker is estimated at the scale or extent 
approximated above, but best measured by potential for one accidental retardant drop into Upper Klamath 
Lake on the Fremont-Winema National Forest. 
 
Effect of Take 

In the accompanying biological opinion, the Service determined that this level of anticipated take is not 
likely to result in jeopardy to the Lost River and shortnose suckers. 

 
Reasonable and Prudent Measures 

The Forest Service has included a number of conservation measures and monitoring, remediation and 
reporting requirements described in the federal action that serve to minimize the effects of incidental take.  
No additional reasonable and prudent measures are included in this incidental take statement.   

 In the event of a fire retardant drop within 91 m (300 ft) of occupied Lost River or shortnose 
sucker habitat, the Forest Service shall also report the incident to the Klamath Falls Fish and 
Wildlife Office. 

 

Quino Checkerspot Butterfly (Euphydryas editha quino)  
Amount or Extent of Take Anticipated 

Quantifying the precise number of Quino individuals that may be incidentally taken is not possible 
because the butterfly’s small body size and diapause life stage make the observance or detection of 
mortality highly unlikely.  In addition, numbers will fluctuate on a seasonal and annual basis at any 
occupied site.  As reflected in our effects analysis above, impacts to Quino have been quantified and 
evaluated based on impacts to occupied habitat.  Measuring the impacts to occupied habitat provides a 
method to quantify the impact to the species when we cannot identify or predict the number of individuals 
impacted and provides a method to assess the overall impact on recovery.  Consistent with our effects 
analysis and because we cannot reasonably identify or predict the number of Quino individuals likely to 
be taken, we have established a habitat-based anticipated level of incidental take that, if exceeded, will 
trigger reinitiation of formal consultation. 

Incidental take of Quino is exempted for the San Bernardino National Forest as follows: 
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Death or injury of adults, larvae, pupae, and eggs within up to 46 ac (19 ha) of Quino occupied 
habitat, defined as any suitable Quino habitat within 0.6 mi (1 km) of a Quino sighting.  The 
amount or extent of incidental take will be exceeded if more than 46 ac (19 ha) of Quino occupied 
habitat is impacted as a result of the proposed action.  

Incidental take of Quino is exempted for the Cleveland National Forest as follows: 

Death or injury of adults, larvae, pupae, and eggs within up to 4 ac (1.6 ha) of Quino occupied 
habitat, defined as any suitable Quino habitat within 0.6 mi (1 km) of a Quino sighting.  The 
amount or extent of incidental take will be exceeded if more than 4 ac (1.6 ha) of Quino occupied 
habitat is impacted as a result of the proposed action.  

Effect of the Take 

In this biological opinion, we determined that the level of anticipated take is not likely to result in 
jeopardy to Quino. 

Reasonable and Prudent Measures  

The following reasonable and prudent measure is necessary and appropriate to minimize incidental take. 

1. If a misapplication occur in species occupied habitat or within the avoidance area surrounding 
habitat, establish post-incident monitoring and remediation to avoid and minimize adverse effects 
species and aquatic habitat. 

Terms and Conditions  

To be exempt from the prohibitions of section 9 of the Act, the Forest Service must comply with the 
following terms and conditions, which implement the reasonable and prudent measure described above 
and outlines reporting and monitoring requirements. Terms and conditions are nondiscretionary.   

1.1 The Forest Service shall conduct an on-the-ground assessment of a fire retardant application 
in Quino occupied habitat within 1 week of the application or once feasible given fire safety 
conditions and availability of qualified resource personnel. 

1.2 The Forest Service shall provide the Service with a report within 30 days of a fire retardant 
application in Quino occupied habitat that identifies the acreage and location of Quino 
occupied habitat affected. 

1.3 The Forest Service shall conduct a follow-up assessment 1 year later and report to the Service 
regarding the extent of any nonnative plant enhancement detected due to the fire retardant 
application and describe efforts to remove nonnative plants, as appropriate. 

 

Railroad Valley springfish (Crenichthys nevadae)  
Amount or Extent of Take Anticipated 
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We conclude that take of Railroad Valley springfish will occur directly if fire retardant is applied within 
the 300 foot buffer during wildfire suppression activities.  This take will occur in the form of harm and 
harassment, through behavioral modification, injury, or death caused by the toxicity of long-term fire 
retardant to aquatic species described above.   

The Service anticipates incidental take of Railroad Valley springfish will be difficult to detect for the 
following reasons: 1) due to the inherent biological characteristics of aquatic species, the likelihood of 
discovering an individual death or other taking is small; 2) the small body size, behavioral modification 
before death, presence of aquatic vegetation, spring outflow, and rapid rates of decomposition make 
finding an incidentally taken individual fish extremely unlikely; and 3) the best scientific and commercial 
data available are not sufficient to enable the Service to estimate a specific amount of incidental take of 
the species themselves. 

The likelihood of a misapplication of fire retardant is low; however, if it does occur, the loss of an entire 
population is likely due to the small amount of occupied habitat and the inability of Railroad Valley 
springfish to avoid to toxic effects of the fire retardant.  Therefore, the amount of take authorized in the 
Hot Creek Canyon/Old Dugan Ranch area is one of the three populations.   

Effect of Take 

Incidental take of Railroad Valley springfish in the form of harm and harassment, including injury or 
death, are expected due to the effects of ammonia as described above.  All adult and juvenile Railroad 
Valley springfish found within an individual spring systems potentially exposed to a misapplication of 
fire retardant would be harmed. 

In the accompanying biological opinion, the Service determined that this level of anticipated take is not 
likely to result in jeopardy to Railroad Valley springfish or result in adverse modification of critical 
habitat for this species since no designated critical habitat for the introduced population in Hot Creek 
Canyon/Old Dugan Ranch area. 

Reasonable and Prudent Measures 

The Service believes the following Reasonable and Prudent Measures are necessary and appropriate to 
minimize impacts of incidental take of Railroad Valley springfish: 

1. Protect spring, spring outflow, riparian, and meadow habitat in the Hot Creek Canyon/Old Dugan 
Ranch area from long-term fire retardant effects. 

2. Reintroduce Railroad Valley springfish into existing spring systems if they become extirpated 
from a misapplied fire retardant drop. 

Terms and Conditions 

In order to be exempt from the prohibitions of section 9 of the ESA, the HTNF must comply with the 
following terms and conditions, which implement the Reasonable and Prudent Measures, described above 
and outline required monitoring/reporting requirements.  These Terms and Conditions are non-
discretionary.  

To implement Reasonable and Prudent Measure Number 1, the HTNF shall fully implement the following 
Terms and Conditions: 
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1. If it is deemed necessary to use fire retardant in the Hot Creek Canyon/Old Dugan Ranch area, 
the HTNF shall avoid the application of retardant within 91 m (300 ft) of the occupied springs 
and spring outflows. 

2. The HTNF shall notify the Nevada Fish and Wildlife Office within 24 hours or as soon as 
possible when there is any wildfire, regardless of size, in the Hot Creek Canyon/Old Dugan 
Ranch area or that could advance towards the Hot Creek Canyon/Old Dugan Ranch area. 

To implement Reasonable and Prudent Measure Number 2, the HTNF shall fully implement the following 
Term and Condition: 

1. In the event that Railroad Valley springfish are extirpated from a currently occupied spring 
system in the Hot Creek Canyon/Old Dugan Ranch area as a result of a retardant misapplication, 
the HTNF shall coordinate with the Recovery Implementation Team to reintroduce Railroad 
Valley springfish back into the extirpated spring once the effects of the fire retardant have 
dissipated. 

2. In the event of a fire retardant drop within 91 m (300 ft) of occupied Railroad Valley springfish 
habitat, the HTNF shall report the incident to the Nevada Fish and Wildlife Office at 775-861-
6300. 

 

Santa Ana Sucker (Catostomus santaanae)   
Amount or Extent of Take Anticipated 

Quantifying the precise number of sucker individuals that may be incidentally taken is not possible 
because the small body size of the sucker and fry life stage make the quantification of mortality 
impossible.  In addition, numbers will fluctuate on a seasonal and annual basis at any occupied site.  As 
reflected in our effects analysis above, impacts to sucker have been quantified and evaluated based on the 
temporary loss of occupied habitat.  The loss of occupied habitat provides a method to quantify the impact 
to the species when we cannot identify or predict the number of individuals impacted and provides a 
method to assess the overall impact on recovery.  Consistent with our effects analysis and because we 
cannot reasonably identify or predict the number of sucker individuals likely to be taken, we have 
established a habitat-based anticipated level of incidental take that, if exceeded, will trigger reinitiation of 
formal consultation. 

Incidental take of sucker is exempted for the Forest Service as follows: 

Death or injury of adults, juveniles, fry and eggs within up to 1,968 to 7,218 ft (600 to 2,200 m) 
of sucker occupied habitat.  The amount or extent of incidental take will be exceeded if more than 
1,968 to 7,218 ft (600 to 2,200 m) of sucker occupied habitat is impacted as a result of the 
proposed action.  

Effect of the Take 

In this biological opinion, we determined that the level of anticipated take is not likely to result in 
jeopardy to the sucker. 

Reasonable and Prudent Measures 

The following reasonable and prudent measure is necessary and appropriate to minimize incidental take. 
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1. The Forest Service shall monitor and report the impact of project activities as they relate to 
missaplication of fire retardant on suckers and their habitat. 

 
Terms and Conditions 

To be exempt from the prohibitions of section 9 of the Act, the Forest Service must comply with 
the following terms and conditions, which implement the reasonable and prudent measure 
described above and outlines reporting and monitoring requirements. Terms and conditions are 
nondiscretionary.   

1.1 No later than June 30, 2012, the local offices of the Forest Service in coordination 
with the Fish and Wildlife Service shall develop a plan to monitor water quality for 
occupied waterways and/or adjacent waterways in the event of a misapplication of 
aerial fire retardant, contingent on final approval by the local FWS office.  A 
minimum downstream distance of 6.2 miles should be monitored if aerial applied 
fire retardant is misapplied in these waterways on NFS lands by the USFS.  
Monitoring of water quality, or other appropriate agreed upon habitat measures, will 
start within 24 hours of notification of a misapplication of fire retardant or when safe 
to enter the area. Results will be provided to the Service 48 hours from completion of lab 
analysis.   

1.2 If it is determined that water quality has been affected by a misapplication of aerial 
applied fire retardant the Forest Service shall ensure that surveys are conducted for 
Santa Ana Sucker for 3 consecutive years.  Yearly reports will be submitted to the 
Service for review. Annual/semi-annual meetings with the Service will occur to 
determine if a population decline has occurred or if any modification needs to be 
done to the monitoring protocol.   

Shasta crayfish (Pacifastacus fortis)  
 

Amount or Extent of Take Anticipated 

The Service anticipates incidental take of the Shasta crayfish will be difficult to detect due to the aquatic 
nature of the organisms and their relatively small body size make finding a dead or impaired specimen 
unlikely; the species occurs in habitats that makes detection difficult; and losses may be masked by 
seasonal and annual fluctuations in numbers, chance events, changes in water regime, or additional 
environmental disturbances.  Because the level of toxicity depends on many variables, including retardant 
concentrations, stream flow volume, gradient, riparian vegetation, slope, soils, wind direction, ultraviolet 
exposure, etc., and in order to be conservative for the species, we will assume that Shasta crayfish  6.2 
miles downstream of a misapplication have the potential to be subject to incidental take.  Although, the 
BA states that lethal effects extend 6.2 miles and sublethal effects may occur much further downstream, 
for purpose of authorizing incidental take, we will use the 6.2 miles as the furthest extent of downstream 
effects.  Therefore, Service is authorizing incidental take in the form of harm, harassment, capture, injury, 
and death for all Shasta crayfish within 6.2 miles of one aerial retardant misapplication over the 10-year 
project.  Upon implementation of the Reasonable and Prudent Measures, incidental take associated with 
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the proposed project in the form of harm, harassment, capture, injury, and death of the Shasta crayfish 
become exempt from the prohibitions described under section 9 of the Act.   

Effect of the Take 

The Service has determined that this level of anticipated take is not likely to result in jeopardy to the 
Shasta crayfish.  No critical habitat has been designated or proposed for the Shasta crayfish; therefore, 
none will be affected by the proposed project. 
 
Reasonable and Prudent Measures 
The Forest Service has included a number of conservation measures and monitoring, remediation and 
reporting requirements described in the federal action that serve to minimize the effects of incidental take.  
No additional reasonable and prudent measures are included in this incidental take statement.   

In the event of a fire retardant drop within the 1000 foot buffer, the Forest Service shall also report the 
incident to the Sacramento Fish and Wildlife Office at 916-414-6600. 

 

Smith’s blue butterfly (Euphilotes enoptes smithi)  
Amount or Extent of Take Anticipated 

We anticipate that incidental take of some Smith’s blue butterfly adults and larvae in the form of harm 
and mortality would most likely result from misapplications of retardant in occupied habitat.   Smith’s 
blue butterflies may be killed or injured by direct exposure to the toxic chemicals in retardant.  They may 
also be harmed by the introduction of invasive plants into their habitat resulting from the fertilizer effects 
of retardant.  The incidental take of the Smith’s blue butterfly will be difficult to detect for the following 
reasons:  (1) the Smith’s blue butterfly is generally difficult to detect due to its small body size, as eggs, 
larvae, and pupae are generally not visible; (2) finding a dead or impaired individual is unlikely; and (3) 
because Smith’s blue butterfly vary in abundance in a given location.  The Service anticipates that a low 
but indeterminate number of Smith’s blue butterflies may be killed or injured by a misapplication of 
retardant in occupied habitat. 

Effect of the Take 

In this biological opinion, we determined that the level of anticipated take is not likely to result in 
jeopardy to Smith’s blue butterfly. 

Reasonable and Prudent Measures  

We believe the following reasonable and prudent measure is necessary and appropriate to minimize take 
of Smith’s blue butterflies from misapplication of retardant in occupied habitat: 

1. If a misapplication occur in species occupied habitat or within the avoidance area surrounding 
habitat, establish post-incident monitoring, reporting and remediation to avoid and minimize 
adverse effects species and aquatic habitat  
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Terms and Conditions  

To be exempt from the prohibitions of section 9 of the Act, the Forest Service must comply with the 
following terms and conditions, which implement the reasonable and prudent measure described above.  
These terms and conditions are non-discretionary. 

1. The area affected by retardant will be monitored for a period of three years, including locating 
and identifying Smith’s blue butterfly on Los Padres National Forest lands.  If population 
numbers appear to be declining, the USFWS will be contacted for guidance. 

2. The Forest Service must annually review the locations of occupied habitat, particularly if new 
stands of seacliff buckwheat have been mapped, to ensure that non-native plant impacts to 
Smith’s blue butterfly habitat are minimized and to update the fire retardant avoidance map for 
this species. 

 

Tidewater goby (Eucyclogobius newberryi)  
Amount or Extent of Take Anticipated 

We anticipate that incidental take of tidewater gobies would most likely result from indirect exposure to 
diluted retardant chemicals and eutrophication of occupied habitat.  Because of the variance of population 
densities, and because we cannot determine which populations of tidewater gobies are most likely to be 
affected given the extent of the action area, in order to determine the extent of take, we use habitat as a 
surrogate.  The level of toxicity depends on many variables, including retardant concentrations, stream 
flow volume, gradient, riparian vegetation, slope, soils, wind direction, ultraviolet exposure, as well as 
other factors, and in order to be conservative for the species, we will assume tidewater gobies 6.2 miles 
downstream of Los Padres National Forest and Six Rivers National Forest boundaries have the potential 
to be adversely affected by retardant.  Based on our calculations in the Effects Analysis and despite the 
uncertainties of what the impacts, timing, and length of exposure to retardant chemicals would be for 
tidewater gobies, we anticipate that misapplications of retardant on the Los Padres National Forest and 
Six Rivers National Forest will result in incidental take of tidewater gobies in the form of harm to all 
individuals occupying approximately 9 percent of tidewater goby occupied habitat in the Los Padres NF 
and approximately 3.3 percent of tidewater goby occupied habitat in the Six Rivers NF over the next 10 
years.   

Table 73. Incidental Take by Forest 

Six Rivers National Forest 3.3 percent (0.2 miles) of occupied habitat Harm  

Los Padres National Forest 9 percent ( 10 miles) of occupied habitat Harm  

Effect of Take 

In the accompanying biological opinion, the Service determined that this level of anticipated take is not 
likely to result in jeopardy to the tidewater goby. 

Reasonable and Prudent Measures 
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The Forest Service has included a number of conservation measures and monitoring, remediation and 
reporting requirements described in the federal action that serve to minimize the effects of incidental take.  
No additional reasonable and prudent measures are included in this incidental take statement.   

 In the event of a fire retardant drop within 91 m (300 ft) of occupied tidewater goby habitat, 
the Forest Service shall also report the incident to the Ventura Fish and Wildlife Office at 
805-644-1766. 

 

Unarmored Threespine Stickleback (Gasterosteus aculeatus williamsoni) 
(UTS)  
Amount or Extent of Take 

We anticipate that incidental take of UTS would most likely result from exposure to retardant chemicals 
and eutrophication of occupied habitat.  Because of the variance of population densities, and because we 
cannot determine which populations of UTS are most likely to be affected given the extent of the action 
area, in order to determine the extent of take, we use habitat as a surrogate.  The level of toxicity depends 
on many variables, including retardant concentrations, stream flow volume, gradient, riparian vegetation, 
slope, soils, wind direction, ultraviolet exposure, as well as other factors, and in order to be conservative 
for the species, we will assume UTS that are within 6.2 miles downstream of a misapplication of retardant 
on the Angeles National Forest and San Bernardino National Forest have the potential to be adversely 
affected by retardant.  Based on our calculations in the Effects Analysis and despite the uncertainties of 
what the impacts, timing, and length of exposure to retardant chemicals would be for UTS, there is a 
probability that misapplications of retardant on the Angeles National Forest and San Bernardino National 
Forest will result in incidental take of UTS in the form of harm to approximately 5 percent of UTS 
occupied habitat over the next 10 years.   

Table 74. Incidental Take by Forest 

Angeles National Forest 5 percent (0.3 miles) of occupied habitat Harm  

San Bernardino National Forest 5 percent ( 0.05 miles) of occupied 
habitat on Shay Creek 

Harm  

 
Effect of Take 

In the accompanying BO, the Service determined that this level of anticipated take is not likely o result in 
jeopardy to the unarmored threespine stickleback. 

Reasonable and Prudent Measures 

The Forest Service has included a number of conservation measures and monitoring, remediation and 
reporting requirements described in the federal action that serve to minimize the effects of incidental take.  
No additional reasonable and prudent measures are included in this incidental take statement.   
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 In the event of a fire retardant drop within 600 feet of unarmored threespine stickleback 
habitat, the Forest Service shall also report the incident to the Ventura Fish and Wildlife 
Office at 805-644-1766. 

 

Reinitiation Statement 
 

This concludes formal consultation on the proposed aerial application of fire retardant.  As provided in 50 
CFR 402.16, reinitiation of formal consultation is required where discretionary Federal agency 
involvement or control over the action has been retained (or is authorized by law) and if: (1) the amount 
or extent of incidental take is exceeded; (2) new information reveals effects of the action that may affect 
listed species or critical habitat in a manner or to an extent not considered in this opinion; (3) the agency 
action is subsequently modified in a manner that causes an effect to the listed species or critical habitat 
not considered in this opinion; or (4) a new species is listed or critical habitat designated that may be 
affected by the action.  
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CONSERVATION RECOMMENDATIONS 
 
Sections 2(c) and 7(a)(1) of the Act direct Federal agencies to utilize their authorities to further 
the purposes of the Act by carrying out conservation programs for the benefit of listed species. 
Conservation recommendations are discretionary agency activities to minimize or avoid effects 
of a proposed action on listed species or critical habitat, to help implement recovery plans, or to 
develop information on listed species. The recommendations provided herein do not necessarily 
represent complete fulfillment of the agency's section 2(c) or 7(a)(1) responsibilities for the 
species listed herein.  

 

Region 1 

Macfarlanes four’o’clock (Mirabilis macfarlanei) 

 Where possible, flag on the ground known locations of listed plant species to buffer and avoid 
treatment with retardant. When this is not possible, GPS coordinates of the buffer areas will be 
provided to the retardant droppers; and close coordination between retardant operator and local 
botanist/ resource advisor (who knows locations of the listed plant buffers) to insure that listed plant 
buffers are implemented. 

 If retardant is misapplied at  locations known to be occupied by the Mirabilis macfarlanei, these 
locations should be monitored for the effects of the retardant on this species. These areas should also 
be monitored for the effects of the retardant to the habitat (annual plants, invasive weeds, and native 
plants) of the Mirabilis macfarlanei .  Reports of such misapplications and their effect on the 
Mirabilis macfarlanei and its habitat should be reported to the Service in a timely manner.  

Marbled Murrelet 

 We recommend that aerial operations over areas of suitable murrelet nesting habitat  be restricted to 
occur two hours after official sunrise, and cease two hours prior to official sunset during the murrelet 
nesting season (April 1 to September 15 in Oregon and Washington; March 24 to September 15 in 
California).  This restriction avoids potential disruption to murrelets during their daily peak activity 
periods for feeding and incubation exchanges.   

 We recommend that the application of fire retardant on all National Forests within the range of the 
murrelet be monitored such that the acreage of suitable murrelet habitat directly exposed to retardant 
can be quantified and reported to the USFWS.   

 

Northern spotted owl 

 Improve upon the data available to estimate effects of retardant drops on spotted owls. 

Showy Stickweed (Hackelia venusta)  

 Use helicopter bucket drops (water) instead of retardant drops in the event of a fire within 1 mile of 
the Hackelia venusta population.  Conduct water drops on the north and south flanks of the Hackelia 
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venusta population, but none within or upslope of the population.  Conduct bucket drops at least 100’ 
AGL (height of bucket over the canopy) to help dissipate the erosive potential of the water.  
 

 Maintain tree and shrub cover in all populations at a level equal to or more open than that present in 
2007 in the original population, through manual removal or controlled burns."   

Spaldings Catchfly  

 Where possible, flag on-the-ground known locations of listed plant species to establish buffers for 
avoiding treatment of occupied habitat with retardant.  When this is not possible, GPS coordinates of 
the buffer areas should be provided to the retardant droppers; and close coordination should occur 
between the retardant operator and local botanist/ resource advisor (who knows locations of the listed 
plant buffers) to insure that listed plant species buffers are effective. 

 If retardant is misapplied at known listed plant locations, these locations should be monitored for the 
effects of the retardant on the listed population. These areas should also be monitored for the effects 
of the retardant to the listed species habitat (annual plants, invasive weeds, and native plants). 

 The Forest Service should report any misapplications, and the effects thereof, in occupied or potential 
Spalding’s catchfly habitat to the Service 

Warner Sucker 

 Surveys should be conducted to detect the presence of Warner sucker in stream reaches which are 
occupied by Warner sucker downstream in order to detect a distribution expansion closer to the Forest 
Service administered lands.  Results of surveys should be provided to the Service.  
 

 The Forest Service should support research work conducted by the Oregon Department of Fish and 
Wildlife investigating the life history of Warner sucker.  

 In order for the Service to be kept informed of actions minimizing or avoiding adverse effects or 
benefiting listed species or their habitats, the Service requests notification of the implementation of 
any conservation recommendations.  

 Affected streams shall be monitored to determine the extent of lethal and sub-lethal effects to the 
Warner sucker, and the overall impact to Warner sucker habitat, including impacts to water quality, 
feeding behavior, population status and reproductive success.   

Region 2 
Canelo Hills Ladies’ Tresses 

 We recommend that USFS participate in efforts to identify and conserve Canelo Hills ladies’ 
tresses throughout its range, including participation in forums that address the control of invasive, 
exotic plants.   

Chihuahua Chub 

 In cooperation with other state conservation agencies, Forest Service research stations, Service, 
and ongoing research efforts, monitor Chihuahua chub populations on Gila National Forest lands 
based on recommendations provided by the Gila Trout and Chihuahua Chub Recovery Team. 
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Gila Trout 

 Manage riparian areas in watersheds occupied by Gila trout in order to eliminate direct effects 
and minimize indirect effects. 

 Cooperate with state conservation agencies to eliminate the introduction and current presence of 
nonnative salmonid species within Gila trout habitat 

 

 

Huachuca Water Umbel 

 We recommend that USFS participate in efforts to identify and conserve HWU throughout its 
range, including participation in forums that address the control of invasive, exotic plants.   

New Mexico ridge-nosed rattlesnake  

 Initiate studies to determine the effects of chemical fire retardants on the montane 
rattlesnakes and their habitat.  

 Following containment of a wildfire that burned New Mexico ridge-nosed rattlesnake 
habitat, if a BAER plan is developed, coordinate with U.S. Fish and Wildlife Service 
Biologists to incorporate actions that benefit the species. 

Sonora chub 

 We recommend that the USFS investigate the development of and transition to the application of 
effective fire retardants that are not toxic to terrestrial and aquatic life.   

Three Forks springsnail  

 The ASNF should move forward with plans to designate the Three Forks Recommended 
Research Natural Area and Associated Features (USFS 2011b).  This designation would 
substantially contribute to the conservation of the Three Forks springsnail. 
 

 The ASNF should conduct additional surveys within Boneyard Creek and North Fork East Black 
River watersheds to determine if the species occurs in other springs. 

 

 

Region 8 
 
Arroyo Toad 

 The Forest Service should expand the abundance and range of arroyo toad 
populations through restoration of breeding habitat and restoration of natural 
hydrologic regimes below dams.  Restoration activities for the arroyo toad include 
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enhancing riparian habitat and vegetation; relocating or removing confining levees to 
allow river-channel meandering and reconnection of rivers with their floodplains; 
removing dams, diversions, or other obstacles to sediment transport; and providing 
more water for instream flows. 

 
 The Forest Service should increase efforts to control invasive aquatic animals, 

particularly bullfrogs, African clawed frogs, and introduced crayfish species through 
a combination of eradication and trapping efforts and improved water-management 
practices. 

 
 Based on the best available science and site-specific conditions, the Forest Service 

should design fire management policies and practices to restore the ecological 
integrity of natural communities. 

 

California jewelflower  

 USFS should monitor, compile information, and update the Service on the effects of nonnative plants 
on the population viability of Caulanthus californicus on the Los Padres NF. 
 

 In the event of the aerial application of fire retardant in habitats occupied by Caulanthus californicus, 
the USFS should implement a program directed at the removal of nonnative plant species. 

 

California red-legged frog 
 

 USFS should avoid the aerial application of retardant in sub-watersheds occupied by the 
California red-legged frog. 
 

 USFS should investigate the lethal and sublethal effects of fire retardant formulations on adult 
amphibian species. 

 

 USFS should assist the Service in the implementation of the Service’s 2002, Recovery Plan for 
California Red-legged Frog. 

 

Camatta Canyon amole (Chlorogalum purpureum var. reductum)  

 We recommend that the U.S. Forest Service prepare and implement a management plan for the 
Camatta Canyon amole on the Los Padres National Forest, including surveys and a monitoring 
program. 

 

 We recommend that the U.S. Forest Service conduct research into designing a methodology for 
restoring cryptogamic crusts. 
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Carbonate Plants (Cushenbury Oxytheca [Oxytheca parishii], Cushenbury Milk-vetch [Astragalus 
albens], Cushenbury Buckwheat [Eriogonum ovalifolium var. vineum], Parish’s Daisy [Erigeron 
parishii]) 

 We recommend conducting systematic monitoring of these species throughout known and potentially 
occupied sites as necessary to track the status of these species and identify management priorities. 
There is a need to continue to obtain quantitative information regarding the status of these species to 
evaluate the effectiveness of conservation efforts over time, especially in light of potential effects 
associated with global climate change. 

 
 
Laguna Mountains Skipper 

 We have no additional conservation recommendations beyond those provided in previous 
biological opinions to the Cleveland National Forest. 
 

Greene’s tuctoria (Tuctoria greenei)  

 USFS should continue to monitor, compile information, and update the Service on the effects of 
nonnative plants on the Tuctoria greenei population viability within the Modoc Plateau Region. 
 

 In the event of the aerial application of fire retardant in habitats occupied by Tuctoria greenei, the 
USFS should implement a program directed at the removal of nonnative plant species 

 

 USFS should assist the Service in the implementation of the Service’s 2005, Recovery Plan for 
Vernal Pool Ecosystems of California and Southern Oregon. 

 

 

Layne’s Butterweed (Senecio layneae) 

 USFS should monitor, compile information, and update the Service on the effects of nonnative 
plants on the Senecio layneae population viability within the National Forest System Lands. 
 

 In the event of the aerial application of fire retardant in habitats occupied by Senecio layneae, the 
USFS should implement a program directed at the removal of nonnative plant species. 

 

Little Kern Golden Trout 
 

 USFS should assist the Service restoration of habitats for Little Kern golden trout. 
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Mariposa pussypaws  

 USFS should monitor, compile information, and update the Service on the effects of nonnative 
plants on the population viability of Calyptridium pulchellum on the Sierra National Forest. 

 

Mountain Meadow Plants (Pedate Checkermallow [Sidalcea pedata], Slender-petaled mustard 
[Thelypodium stenopetalum], California Taraxacum [Taraxacum californicum], San Bernardino bluegrass 
[Poa atropurpurpea])  

 The Forest Service should periodically monitor populations of these species on the San Bernardino 
National Forest to help track the status of this species. 

 The Forest Service should pursue acquisition of occupied habitat, to help ensure that populations are 
not subject to development and the potential impacts from altered hydrology/water withdrawals are 
minimized.  The Forest Service should also pursue acquisition of previously occupied habitat that 
could be restored.  These actions are important to recovering checkermallow, in accordance with 
Recovery Criterion 1 of the recovery plan for this species.  

 The Forest Service should identify and implement effective methods to remove the common 
dandelion.  The Forest Service should prioritize areas for control to provide for the maximum 
potential benefit to taraxacum and evaluate the effectiveness of common dandelion control efforts 
with systematic followup monitoring. 

Modoc sucker 

 None 
 

Owens tui chub 
 

 Conduct research to determine the short term and long term effects of various fire retardants on 
the various life stages of the Owens tui chub. 
 

 Conduct research to develop other methods to contain wildfires that have less environmental 
effects than nitrogen or phosphorous based fire retardants. 
 

 Monitor Owens tui chub population status and trends, and habitat conditions.  
 

 Develop and implement management plans for extant Owens tui chub populations, which 
address specific threats at each population location. 

 

Pebble Plains Species (Southern Mountain Buckwheat [Eriogonum kennedyi var. austromontanum], Ash-
grey Paintbrush [Castilleja cinerea], and Bear Valley Sandwort [Arenaria ursine]) 

 The Forest Service should periodically monitor the populations of the pebble plains species on the 
San Bernardino National Forest to help track the status.  The Forest Service should collect 
information regarding the presence of nonnative plants within or around the pebble plains species to 
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help identify the extent to which nonnative plants impact this species and identify priority areas for 
nonnative plant removal experiments. 

 The Forest Service should pursue acquisition of occupied habitat that is subject to potential 
commercial development, in order to help ensure that these populations are not subject to 
development. 

 

Quino Checkerspot Butterfly 

 We recommend implementing the specific actions within the Recovery Plan for the Quino 
Checkerspot Butterfly (USFWS 2003) described for the Cleveland and San Bernardino national 
forests.  

 

Railroad valley springfish 

 Assist, in cooperation with the private landowner and recovery implementation team, in developing 
and implementing a habitat management plan for the Hot Creek Canyon/Old Dugan Ranch 
populations. 

 

San Bernardino Mountains Bladderpod (Physaria kingie ssp. Bernardina) 

 We recommend conducting systematic monitoring of bladderpod throughout known and 
potentially occupied sites as necessary to track the status of the species and identify management 
priorities. There is a need to continue to obtain quantitative information regarding the status of 
this species to evaluate the effectiveness of conservation efforts over time, especially in light of 
potential effects associated with global climate change. 

 

Santa Ana sucker 

 The Forest Service should implement a monitoring program for the East, West, and North forks of the 
San Gabriel River system to provide information regarding the status of the species and its habitat in 
these areas. 

 The Forest Service should assess habitat conditions above Big Tujunga Dam for potential sucker re-
establishment locations. 

 

Shasta Crayfish 

 The Forest Service should avoid the aerial application of retardant in waterways hydrologically 
connected to Shasta crayfish occupied habitat. 
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 The Forest Service should investigate the lethal and sublethal effects of fire retardant formulations on 
crayfish species. 

 

Slender orcutt grass (Orcuttia tenuis)  

 USFS should continue to monitor, compile information, and update the Service on the effects of 
nonnative plants on the Orcuttia tenuis population viability within the Modoc Plateau Region. 

 

 USFS should assist the Service in the implementation of the Service’s 2005, Recovery Plan for 
Vernal Pool Ecosystems of California and Southern Oregon. 

 

Slender-horned Spineflower (Dodecahema leptoceras) 

 The Forest Service should periodically monitor populations of spineflower to help track the status 
of this species.  The Forest Service should collect information regarding the presence of 
nonnative plants within or around spineflower to help identify the extent to which nonnative 
plants impact this species and identify priority areas for nonnative plant removal experiments.  

 
Smiths blue butterfly 
 
 Where invasive non-native plants occur in areas suitable for seacliff buckwheat, invasive plants 

should be removed and the areas revegetated with native plants, including seacliff buckwheat. 
 

Springville clarkia (Clarkia springvillensis) 

 USFS should monitor, compile information, and update the Service on the effects of nonnative 
plants on the population viability of Clarkia springvillensis on the Sequoia National Forest. 
 

 In the event of the aerial application of fire retardant in habitats occupied by Clarkia 
springvillensis, the USFS should implement a program directed at the removal of nonnative plant 
species 

 

 

Stebbins’ morning glory (Calystegia stebinsii)  

 USFS should monitor, compile information, and update the Service on the effects of nonnative 
plants on the Calystegia stebinsii population viability within the Tahoe National Forest. 
 

 In the event of the aerial application of fire retardant in habitats occupied by Calystegia stebinsii, 
the USFS should implement a program directed at the removal of nonnative plant species. 

 

Tidewater Goby 
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 Development of a long-term monitoring program.  We recommend that a well-developed long-term 
monitoring plan be developed so that: 1) sites are sampled in a common fashion throughout the 
species’ range where possible, or at least sampled in such a way that comparisons can be made among 
sites based on catch per unit effort; and 2) a hierarchical sampling scheme be developed that dictates 
sampling in each recovery unit, sub-unit and locality at specific intervals. Standardized reporting 
forms should be developed to ensure consistency of environmental data and reporting detail. 

 
 Delineation of populations.  It is difficult to assess the number of populations due to the frequent loss 

and re-colonization of sites.  Additional molecular data would be useful to quantify among-population 
genetic structure and the existence of tidewater goby metapopulations.   

 
 Water quality monitoring plan.  The development of a water quality monitoring plan for tidewater 

goby would allow better assessment of threats and provide data necessary to understand the link 
between water quality and tidewater goby population size.  

 
 
Unarmored three-spined stickleback 
 
 Monitor UTS population status and trends, and habitat conditions.  

 
 Develop and implement management plans for extant UTS populations, which address 

specific threats at each population location. 
 

 Work with local landowners and jurisdictions to make sure no new structures are placed within 600 
feet of unarmored threespine stickleback habitat, especially at Shay Creek. 

Vail Lake Ceanothus (Ceanothus ophiochilus) 

 Examine areas within the Cleveland National Forest with appropriate soils (harsh, phosphorus-
deficient soils derived from metavolcanic and ultra-basic parent materials, deeply weathered 
gabbro, and pyroxenite-rich outcrops, located on ridgetops, and north- to northeast-facing slopes, 
at elevations of 1,900 to 3,500 ft (579 to 1,067 m)), to determine whether the species could be 
successfully introduced into these areas.  

 Determine the current distribution of hybrid individuals within the populations on the Cleveland 
National Forest.  Determine whether hybrid individuals are located primarily on the periphery of 
the populations, or spread throughout the populations.  Determine what effect hybrid individuals 
are having on the populations as a whole, and what can be done to minimize this threat. 

 

We have no reasonable and prudent measures, terms and conditions, or conservation recommendations 
for the following species in Region 8: 

R8 (39 of 43): Encintas Baccharis (Baccharis vanessae) 
R8 (40 of 43): Munz’s Onion [Alium munzii] 
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R8 (41 of 43): Nevin’s Barberry (Berberis nevinsii) 
R8 (42 of 43): San Diego Thornmint (Acanthomintha ilicifolia) 
R8 (43 of 43): Thread-leaved Brodiaea (Brodiaea filifolia) 
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Appendix A. US Fish and Wildlife Service Regional Map 
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Appendix B.  Final No Effect and Not Likely to Adversely Affect determinations 
presented by forest 
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A) 

1 

Kincaid’s lupine 
(Lupinus 
oreganus var. 
kincaidii) LAA NLAA 

Umpqua 
National Forest 

See appendix for explanation of basis for changed effects 
determinations. 1 

2 

Northern spotted 
owl critical 
habitat NE NLAA Multiple 

See appendix for explanation of basis for changed effects 
determinations. 1 

3 

Oregon Chub 
(Oregonichthys 
crameri)  LAA NLAA 

Umpqua NF, 
Willamette NF 

See appendix for explanation of basis for changed effects 
determinations. 1 

4 
Oregon chub 
critical habitat LAA NLAA Willamette NF 

See appendix for explanation of basis for changed effects 
determinations. 1 

5 

Wenatchee 
Mountains 
checker-mallow 
(Sidalcea oregana 
var. calva)  LAA NLAA 

Okanogan-
Wenatchee 
National Forest 

See appendix for explanation of basis for changed effects 
determinations. 1 

6 
Alamosa 
springsnail LAA NLAA Cibola NF 

The occupied spring complexes occur upstream from 
Alamosa Creek that could potentially transport fire 
retardant runoff from Forest Service lands.  Fire retardant 
would have to be dropped at the boundary simultaneously 
with a rain heavy enough to carry the retardant 0.25 miles 2 
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within 3 hours, and make its way up the spring run to 
affect the Alamosa springsnail.  This scenario is 
extremely unlikely to occur. 

7 
Sacramento 
Mountains thistle LAA NLAA Lincoln NF 

Due to low likelihood of fire retardants affecting more 
than a few of the 75-80 sites of Sacramento Mountains 
thistle during any one fire, the high likelihood that 
retardants will not be applied directly on the sites, and the 
dense growth of the Sacramento Mountains thistle 
colonies that appears to exclude other vegetation, 
including non-native invasive species. 2 

8 
Sacramento 
prickly poppy LAA NLAA Lincoln NF 

Due to the low potential for fire retardant use in much of 
the Sacramento prickly poppy’s habitat, and the general 
absence of non-native invasive plants in the habitat. 2 

9 
Todsen's 
pennyroyal LAA NLAA Lincoln NF 

1) the distribution of the 32 populations of Todsen’s 
pennyroyal in two mountain ranges, separated by 45 
miles, makes it unlikely that fire retardant would 
significantly affect all of the populations, and 2) there are 
no non-native invasive plants in the area that are likely to 
increase with retardant use.   2 

10 
American 
burying beetle NLAA NE 

Hoosier, 
Huron-
Manistee Not present on either Forest 3 
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11 
Curtis' 
pearlymussel NE NLAA Mark Twain 

1.      No direct effects to the species or its habitat are 
likely because the likelihood of fire retardant use on Mark 
Twain NF is extremely low.   2.      Mark Twain NF has 
established avoidance areas and maps to protect streams 
with important mussel beds and connected tributaries if 
fire retardant is applied.  3.      Avoidance areas were 
expanded from the original 300-foot buffer around 
waterways and are now designated as the entire area 
between ridges parallel to occupied streams (ridge top to 
ridge top) to protect from retardant runoff during heavy 
rains.  However, at no point should the buffer be less than 
¼-mile on either side of occupied streams.  To protect 
from retardant input from tributaries, avoidance areas will 
also include a 300-foot buffer around on either side of 
tributaries feeding into occupied streams and extending 5 
miles upstream of the confluence of the stream and 
tributaries.  Streams occupied by Curtis’ pearlymussel 
include the Little Black River. 3 

12 Gray wolf NLAA NE 
Cheqomegon-
Nicolet 

Aerially retardants are not used on CNNF, so should be 
NE.  Concur with determinations for  Hiawatha, Ottawa, 
Chippewa, Superior forests 3 

13 
Hines emerald 
dragonfly NLAA NLAA 

Mark Twain, 
Hiawatha 

1.      No direct effects to the species or its habitat are 
likely because the likelihood of fire retardant use on Mark 
Twain NF is unlikely.   2.      Mark Twain NF has 
established avoidance areas and maps to protect critical 
habitat of Hine’s emerald dragonfly.  3.      Avoidance 
areas are now designated as the entire area between 
ridges parallel to surrounding occupied fens (ridge top to 
ridge top) to protect from retardant runoff during heavy 3 
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rains.  However, at no point should the buffer be less than 
1/2-mile around designated critical habitat.   

14 
Hines emerald 
dragonfly CH NLAA NLAA 

 

1.      No direct effects to the species or its habitat are 
likely because the likelihood of fire retardant use on Mark 
Twain NF is unlikely.   2.      Mark Twain NF has 
established avoidance areas and maps to protect critical 
habitat of Hine’s emerald dragonfly.  3.      Avoidance 
areas are now designated as the entire area between 
ridges parallel to surrounding occupied fens (ridge top to 
ridge top) to protect from retardant runoff during heavy 
rains.  However, at no point should the buffer be less than 
1/2-mile around designated critical habitat.   3 

15 Indiana bat NLAA NLAA 

Hoosier, 
Huron-
Manistee 

BA is insufficient to conclude NLAA (I concur with 
NLAA after consulting with HNF staff.  Retardant use is 
extremely unlikely and in the unlikely event it were 
needed it would be in spring or fall when non-volant 
young are not present). 3 

16 Indiana bat NLAA NLAA Mark Twain 

The BA is insufficient, but we agree NLAA for the 
following reasons: 1) retardant use is unlikely to occur, 2) 
fire season for MTNF was noted as April to Oct.  Most of 
the summer habitat is in north MO.  Only four maternity 
trees have been documented in one District of MTNF and 
the probability of impacting a maternity tree in MTNF is 
very low, and 3) likewise the probability of impacting 
other roost trees is very low as well.   3 
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17 Indiana bat NLAA NE Shawnee 
Aerially retardants are not used on the Shawnee, so 
should be NE.  Concur with determination for Wayne NF. 3 

18 
Karner blue 
butterfly  NLAA NLAA 

Huron-
Manistee 

Data on potential toxicity of fire retardants to larvae of 
sensitive invertebrates are lacking. However, direct 
effects from aerial retardant drops could potentially kill 
Karner blue adults, larvae, or pupae due to the effective 
sticky covering of the retardant itself rendering the 
animal immobilized, or possibly suffocating the 
individual and thus affecting its survival. Indirect effects, 
both beneficial from the fertilizing affect of retardants on 
vegetation, and detrimental from the possible promotion 
of non-native species into Karner blue habitat, could 
occur, given the high amount of disturbance within and 
adjacent to Karner blue habitat. But fire retardant has 
never been applied aerially anywhere in the Manistee 
National Forest, the only location of Karner blue 
butterflies in the Huron-Manistee National Forests, and it 
would be unlikely to be applied in these oak savanna 
ecosystems, making any direct or indirect effects 
extremely unlikely. KBB metapopulations (occupied and 
potentially occupiable habitat) have been identified for 
avoidance mapping. 3 

19 
Kirtland's 
warbler NLAA NLAA 

Cheqomegon-
Nicolet 

Aerially retardants are not used on CNNF, so should be 
NE 3 
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20 
Kirtland's 
warbler NLAA NLAA 

Hiawatha, 
Huron-
Manistee, 
Ottawa 

Of all the E/T species in Michigan, Kirtland’s warbler 
jack pine habitat is the most likely to experience high 
severity fires, and the most likely to require the aerial use 
of retardant, to protect adjacent essential habitat and 
human developments in the extensive Wildland-Urban 
Interface. Currently-occupied and potentially-occupiable 
Kirtland’s warbler breeding habitat has been identified 
for avoidance mapping. However, a May Affect – Not 
Likely to Adversely Affect determination is made for 
Kirtland’s warbler, based upon 1) the fact that fire 
retardant has only ever been aerially applied once on the 
Huron National Forest, the only known breeding location 
of Kirtland’s warbler in the Huron-Manistee National 
Forests; and 2) Recommended Avoidance Mapping that 
would reduce likelihood of impacts from aerial 
application of retardant on nesting areas. Avoidance 
mapping for Kirtland’s warbler should be updated 
annually, to include all currently-occupied and 
potentially-occupiable Kirtland’s warbler breeding 
habitat, excluding areas no longer suitable habitat from 
avoidance. 3 

21 
Leafy prairie 
clover NLAA NE Midewin  

Midewin does not use aerially applied retardant, therefore 
the determination should be no effect 3 

22 Mead's milkweed NLAA NE 
Midewin, 
Shawnee 

Shawnee and Midewin do not use aerially applied 
retardant, therefore the determination should be no effect.  
Concur with determination on Mark Twain. 3 
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23 Ozark hellbender NE NLAA Mark Twain 

1. No direct effects to the species or its habitat are likely 
because the likelihood of fire retardant use on Mark 
Twain NF is extremely low.    
2. Mark Twain NF has established avoidance areas and 
maps to protect Ozark hellbender streams and connected 
tributaries if fire retardant is applied.   
3. Avoidance areas were expanded from the original 300-
foot buffer around waterways and are now designated as 
the entire area between ridges parallel to occupied 
streams (ridge top to ridge top) to protect from retardant 
runoff during heavy rains.  However, at no point should 
the buffer be less than ¼-mile on either side of occupied 
streams.  To protect from retardant input from tributaries, 
avoidance areas will also include a 300-foot buffer 
around on either side of tributaries feeding into occupied 
streams and extending 5 miles upstream of the confluence 
of the stream and tributaries.  Streams occupied by Ozark 
Hellbenders include the North Fork of the White River, 
Eleven Point River, and Current River. 3 

24 Pink Mucket NE NLAA Mark Twain 

1.      No direct effects to the species or its habitat are 
likely because the likelihood of fire retardant use on Mark 
Twain NF is extremely low.   2.      Mark Twain NF has 
established avoidance areas and maps to protect streams 
with important mussel beds and connected tributaries if 
fire retardant is applied.  3.      Avoidance areas were 
expanded from the original 300-foot buffer around 
waterways and are now designated as the entire area 
between ridges parallel to occupied streams (ridge top to 
ridge top) to protect from retardant runoff during heavy 
rains.  However, at no point should the buffer be less than 3 
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¼-mile on either side of occupied streams.  To protect 
from retardant input from tributaries, avoidance areas will 
also include a 300-foot buffer around on either side of 
tributaries feeding into occupied streams and extending 5 
miles upstream of the confluence of the stream and 
tributaries.  Streams occupied by pink mucket include the 
Black River. 

25 Piping plover CH none NE 
 

Aerially retardants are not used in piping plover habitat 3 

26 Rabbitsfoot NE NLAA 
 

1.      No direct effects to the species or its habitat are 
likely because the likelihood of fire retardant use on Mark 
Twain NF is extremely low.   2.      Mark Twain NF has 
established avoidance areas and maps to protect streams 
with important mussel beds and connected tributaries if 
fire retardant is applied.  3.      Avoidance areas were 
expanded from the original 300-foot buffer around 
waterways and are now designated as the entire area 
between ridges parallel to occupied streams (ridge top to 
ridge top) to protect from retardant runoff during heavy 
rains.  However, at no point should the buffer be less than 
¼-mile on either side of occupied streams.  To protect 
from retardant input from tributaries, avoidance areas will 
also include a 300-foot buffer around on either side of 
tributaries feeding into occupied streams and extending 5 
miles upstream of the confluence of the stream and 
tributaries.  Streams occupied by rabbitsfoot include the 
St. Francis River. 3 
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27 
Scaleshell 
Mussel NE NLAA 

 

1.      No direct effects to the species or its habitat are 
likely because the likelihood of fire retardant use on Mark 
Twain NF is extremely low.   2.      Mark Twain NF has 
established avoidance areas and maps to protect streams 
with important mussel beds and connected tributaries if 
fire retardant is applied.  3.      Avoidance areas were 
expanded from the original 300-foot buffer around 
waterways and are now designated as the entire area 
between ridges parallel to occupied streams (ridge top to 
ridge top) to protect from retardant runoff during heavy 
rains.  However, at no point should the buffer be less than 
¼-mile on either side of occupied streams.  To protect 
from retardant input from tributaries, avoidance areas will 
also include a 300-foot buffer around on either side of 
tributaries feeding into occupied streams and extending 5 
miles upstream of the confluence of the stream and 
tributaries.  Streams occupied by scaleshell include the 
Big Piney and Gasconade rivers. 3 

28 Snuffbox mussel NE NLAA 
 

1.      No direct effects to the species or its habitat are 
likely because the likelihood of fire retardant use on Mark 
Twain NF is extremely low.   2.      Mark Twain NF has 
established avoidance areas and maps to protect streams 
with important mussel beds and connected tributaries if 
fire retardant is applied.  3.      Avoidance areas were 
expanded from the original 300-foot buffer around 
waterways and are now designated as the entire area 
between ridges parallel to occupied streams (ridge top to 
ridge top) to protect from retardant runoff during heavy 
rains.  However, at no point should the buffer be less than 
¼-mile on either side of occupied streams.  To protect 3 
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from retardant input from tributaries, avoidance areas will 
also include a 300-foot buffer around on either side of 
tributaries feeding into occupied streams and extending 5 
miles upstream of the confluence of the stream and 
tributaries.  Streams occupied by Snuffbox include the St. 
Francis River. 

29 Spectaclecase NE NLAA 
 

1.      No direct effects to the species or its habitat are 
likely because the likelihood of fire retardant use on Mark 
Twain NF is extremely low.   2.      Mark Twain NF has 
established avoidance areas and maps to protect streams 
with important mussel beds and connected tributaries if 
fire retardant is applied.  3.      Avoidance areas were 
expanded from the original 300-foot buffer around 
waterways and are now designated as the entire area 
between ridges parallel to occupied streams (ridge top to 
ridge top) to protect from retardant runoff during heavy 
rains.  However, at no point should the buffer be less than 
¼-mile on either side of occupied streams.  To protect 
from retardant input from tributaries, avoidance areas will 
also include a 300-foot buffer around on either side of 
tributaries feeding into occupied streams and extending 5 
miles upstream of the confluence of the stream and 
tributaries.  Streams occupied by spectaclecase include 
the Big Piney, Gasconade, and Meramec rivers. 3 
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30 Topeka shiner NE NLAA 
 

1.      No direct effects to the species or its habitat are 
likely because the likelihood of fire retardant use on Mark 
Twain NF is extremely low.   2.      Mark Twain NF has 
established avoidance areas and maps to protect streams 
with important mussel beds and connected tributaries if 
fire retardant is applied.  3.      Avoidance areas were 
expanded from the original 300-foot buffer around 
waterways and are now designated as the entire area 
between ridges parallel to occupied streams (ridge top to 
ridge top) to protect from retardant runoff during heavy 
rains.  However, at no point should the buffer be less than 
¼-mile on either side of occupied streams.  To protect 
from retardant input from tributaries, avoidance areas will 
also include a 300-foot buffer around on either side of 
tributaries feeding into occupied streams and extending 5 
miles upstream of the confluence of the stream and 
tributaries.  Streams occupied by Curtis’ pearlymussel 
include the Little Black River. 3 

31 
Tumbling creek 
cavesnail NE NLAA Mark Twain 

No direct effects to the species or its habitat are likely 
because the likelihood of fire retardant use on Mark 
Twain NF is unlikely, and  Mark Twain NF designated 
the entire recharge area of Tumbling Creek Cave as an 
avoidance area to protect Tumbling Creek cavesnail..    3 

32 

A Cave Crayfish LAA NLAA Ozark-St 
Francis 
National Forest 

See appendix for explanation of basis for changed effects 
determinations for Ozark St Francis NF in AR. 4 

33 

Amber Darter LAA NLAA Cherokee 
National Forest, 
Chattahoochee-

See appendix for explanation of basis for changed effects 
determinations for Cherokee NF in TN and for 
Chattahoochee-Oconee NF in GA. 4 
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Oconee 
National 
Forests 

34 

Appalachian 
Elktoe 

LAA NLAA National 
Forests in 
North Carolina, 
Cherokee 
National Forest 

See appendix for explanation of basis for changed effects 
determinations for NFs in NC and for Cherokee NF in 
TN. 4 

35 
Arkansas 
Fatmucket 

LAA NLAA Ouachita 
National Forest 

See appendix for explanation of basis for changed effects 
determinations for Ouachita NF in AR. 4 

36 
Blackside Dace LAA NLAA Daniel Boone 

National Forest 
See appendix for explanation of basis for changed effects 
determinations for Daniel Boone NF in KY. 4 

37 

Blue Shiner LAA NLAA Cherokee 
National Forest, 
Chattahoochee-
Oconee 
National 
Forests, 
National 
Forests in 
Alabama 

See appendix for explanation of basis for changed effects 
determinations for Cherokee NF in TN, NFs in Alabama, 
and for Chattahoochee-Oconee NF in GA. 4 

38 
Britton's 
Beargrass 

LAA NLAA 
FL forests 

See appendix for explanation of basis for changed effects 
determinations for Ocala NF in FL. 4 

39 

Carolina 
Heelsplitter 

LAA NLAA 
Francis Marion 
and Sumter 
National 
Forests, 

See appendix for explanation of basis for changed effects 
determinations for NFs in SC.  Species is not found on or 
near NFs in NC. 4 
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National 
Forests in 
North Carolina 

40 

Conasauga 
Logperch 

LAA NLAA Cherokee 
National Forest, 
Chattahoochee-
Oconee 
National 
Forests 

See appendix for explanation of basis for changed effects 
determinations for Cherokee NF in TN and for 
Chattahoochee-Oconee NF in GA. 4 

41 

Coosa 
Moccasinshell 

LAA NLAA Chattahoochee-
Oconee 
National 
Forests, 
Cherokee 
National Forest 

See appendix for explanation of basis for changed effects 
determinations for Cherokee NF in TN and for 
Chattahoochee-Oconee NF in GA. 4 

42 
Cracking 
Pearlymussel 

LAA NE Daniel Boone 
National Forest Likely extirpated from the Daniel Boone NF. 4 

43 

Cumberland 
Bean 
Pearlymussel 

LAA NLAA Cherokee 
National Forest, 
Daniel Boone 
National Forest, 
National 
Forests in 
North Carolina 

See appendix for explanation of basis for changed effects 
determinations for NFs in NC, for the Daniel Boone NF 
in KY, and for Cherokee NF in TN. 4 

44 
Cumberland 
Elktoe 

LAA NLAA Daniel Boone 
National Forest 

See appendix for explanation of basis for changed effects 
determinations for Daniel Boone NF in KY. 4 
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45 

Cumberlandian 
Combshell 

LAA NLAA Cherokee 
National Forest, 
Daniel Boone 
NF, National 
Forests in 
Alabama 

See appendix for explanation of basis for changed effects 
determinations for Cherokee NF in TN, NFs in Alabama, 
and for Daniel Boone NF. 4 

46 
Dromedary 
Pearlymussel 

LAA NE Daniel Boone 
National Forest Likely extirpated from the Daniel Boone NF. 4 

47 

Duskytail Darter LAA NLAA Cherokee 
National 
Forest,Daniel 
Boone National 
Forest 

See appendix for explanation of basis for changed effects 
determinations for Cherokee NF in TN and for Daniel 
Boone NF in KY. 4 

48 
Fanshell LAA NLAA Daniel Boone 

National Forest 
See appendix for explanation of basis for changed effects 
determinations for Daniel Boone NF in KY. 4 

49 

Fat Pocketbook  LAA NLAA Ozark-St 
Francis 
National Forest 

See appendix for explanation of basis for changed effects 
determinations for Ozark St Francis NF in AR. 4 

50 

Fat Three-Ridge 
Mussel 

LAA NLAA National 
Forests of 
Florida 

See appendix for explanation of basis for changed effects 
determinations for Apalachicola NF in FL. 4 

51 

Finelined 
Pocketbook 

LAA NLAA Cherokee 
National Forest, 
Chattahoochee-
Oconee 
National 
Forests, 
National 

See appendix for explanation of basis for changed effects 
determinations for Cherokee NF in TN, NFs in Alabama, 
and for Chattahoochee-Oconee NF in GA. 4 
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Forests in 
Alabama 

52 Florida Bonamia 
LAA NLAA 

FL forests 
See appendix for explanation of basis for changed effects 
determinations for Ocala NF in FL. 4 

53 Florida Skullcap 
LAA NLAA 

FL forests 
See appendix for explanation of basis for changed effects 
determinations for Apalachicola NF in FL. 4 

54 
Godfrey's 
Butterwort 

LAA NLAA 
FL forests 

See appendix for explanation of basis for changed effects 
determinations for Apalachicola NF in FL. 4 

55 Harper's Beauty 
LAA NLAA 

FL forests 
See appendix for explanation of basis for changed effects 
determinations for Apalachicola NF in FL. 4 

56 

Hell Creek Cave 
Crayfish 

LAA NLAA Ozark-St 
Francis 
National Forest 

See appendix for explanation of basis for changed effects 
determinations for Ozark St Francis NF in AR. 4 

57 
Leopard Darter LAA NLAA Ouachita 

National Forest 
See appendix for explanation of basis for changed effects 
determinations for Ouachita NF in AR. 4 

58 
Lewton's 
Polygala 

LAA NLAA 
FL forests 

See appendix for explanation of basis for changed effects 
determinations for Ocala NF in FL. 4 

59 

Littlewing 
Pearlymussel 

LAA NLAA National 
Forests in 
North Carolina, 
Daniel Boone 
National Forest 

See appendix for explanation of basis for changed effects 
determinations for NFs in NC and for Daniel Boone NF 
in KY. 4 

60 
Louisiana 
Pearlshell  

LAA NLAA Kisatchie 
National Forest 

See appendix for explanation of basis for changed effects 
determinations for the Kisatchee NF in LA. 4 
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61 
Northern 
Riffleshell 

LAA NLAA Daniel Boone 
National Forest 

See appendix for explanation of basis for changed effects 
determinations for Daniel Boone NF in KY. 4 

62 

Ochlockonee 
Moccasinshell 

LAA NE National 
Forests of 
Florida Species is not found on or near the Apalachicola NF 4 

63 

Oval Pigtoe LAA NE National 
Forests of 
Florida Species is not found on or near the Apalachicola NF 4 

64 

Oyster Mussel LAA NLAA Cherokee 
National Forest, 
Daniel Boone 
National Forest 

See appendix for explanation of basis for changed effects 
determinations for Cherokee NF in TN.  Likely extirpated 
from the Daniel Boone NF. 4 

65 

Ozark cavefish LAA NLAA Ozark-St. 
Francis 
National Forest 

See appendix for explanation of basis for changed effects 
determinations for Ozark St Francis NF in AR. 4 

66 
Palezone Shiner LAA NLAA Daniel Boone 

National Forest 
See appendix for explanation of basis for changed effects 
determinations for Daniel Boone NF in KY. 4 

67 

Pallid Sturgeon LAA NLAA Ozark-St. 
Francis 
National Forest, 
National 
Forests in 
Mississippi 

See appendix for explanation of basis for changed effects 
determinations for NFs in MS and Ozark St Francis NF in 
AR. 4 
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68 

Pink Mucket LAA NLAA Ozark-St 
Francis 
National Forest, 
Ouachita 
National Forest, 
Daniel Boone 
National Forest 

See appendix for explanation of basis for changed effects 
determinations for Ozark St Francis and Ouachita NFs in 
AR, and for Daniel Boone NF in KY. 4 

69 

Purple 
Bankclimber 
Mussel 

LAA NLAA National 
Forests of 
Florida 

See appendix for explanation of basis for changed effects 
determinations for Apalachicola NF in FL. 4 

70 
Rough Pigtoe LAA NLAA Daniel Boone 

National Forest 
See appendix for explanation of basis for changed effects 
determinations for Daniel Boone NF in KY. 4 

71 

Scaleshell 
Mussel 

LAA NLAA Ozark-St 
Francis 
National Forest, 
Chattahoochee-
Oconee 
National 
Forests 

See appendix for explanation of basis for changed effects 
determinations for Ozark St Francis NF in AR and for 
Chattahoochee-Oconee NF in GA. 4 

72 Scrub Buckwheat 
LAA NLAA 

FL forests 
See appendix for explanation of basis for changed effects 
determinations for Ocala NF in FL. 4 

73 

Shinyrayed 
Pocketook 

LAA NE National 
Forests of 
Florida Species is not found on or near the Apalachicola NF 4 

74 
Smoky Madtom LAA NLAA Cherokee 

National Forest 
See appendix for explanation of basis for changed effects 
determinations for Cherokee NF in TN. 4 

75 
Snail Darter LAA NLAA Cherokee 

National Forest 
See appendix for explanation of basis for changed effects 
determinations for Cherokee NF in TN. 4 
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76 

Southern Pigtoe LAA NLAA Cherokee 
National Forest, 
Chattahoochee-
Oconee 
National 
Forests, 
National 
Forests in 
Alabama 

See appendix for explanation of basis for changed effects 
determinations for Cherokee NF in TN, NFs in Alabama, 
and for Chattahoochee-Oconee NF in GA. 4 

77 

Spotfin Chub LAA NLAA National 
Forests In 
North Carolina 

See appendix for explanation of basis for changed effects 
determinations for NFs in NC. 4 

78 

Tan Riffleshell LAA NLAA Cherokee 
National Forest, 
Daniel Boone 
National Forest 

See appendix for explanation of basis for changed effects 
determinations for Cherokee NF in TN and Daniel Boone 
NF in KY. 4 

79 
White Bird-in-a-
nest 

LAA NLAA 
FL forests 

See appendix for explanation of basis for changed effects 
determinations for Apalachicola NF in FL. 4 

80 
Winged 
Maplefoot 

LAA NLAA Ouachita 
National Forest 

See appendix for explanation of basis for changed effects 
determinations for Ouachita NF in AR. 4 

81 
Yellowfin 
Madtom LAA NLAA 

Cherokee 
National Forest 

See appendix for explanation of basis for changed effects 
determinations for Cherokee NF in TN. 4 
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82 
Appalachian 
Monkeyface LAA NLAA 

George 
Washington 
and Jefferson 
National Forest 

This species occurs only outside of the boundaries of the 
GWJNF within the large mainstem Clinch and Powell 
Rivers within the Upper Tennessee River Basin, in the 
vicinity of the GWJNF.  Based on information from 
GWJNF, only 11 aerial fire retardant drops had occurred 
on GWJNF from 2000 to 2010.  The forest types in the 
GWJNF (primarily Appalachian hardwoods) have longer 
natural fire return intervals, humidity tends to be higher 
than many other forest types, high rates of decomposition 
naturally reduce fuel loads, as well as other factors.  
GWJNF believe that the use of fire retardant on GWJNF 
in coming years is also less likely to occur than in the 
past decade.  This is due to a philosophical change to 
reduce intensive fire suppression.  As an additional 
protective measure, GWJNF has proposed to establish 
exclusion areas that encompass the entire sixth-order 
watersheds that support threatened and endangered 
aquatic species.  Consequently, taking into account the 
combination of the  infrequent, small, and low intensity 
wildfires, low need for use of retardant and consequent 
low likelihood of retardant use, low likelihood of 
misapplication in the event of any use, the additional 
avoidance and minimization provided by exclusion areas, 
and the low likelihood that retardant will reach mussel 
and fish habitat in a concentration that will affect mussels 
and fish, the effects of retardant use on the suite of listed 
mussels and fish in the Upper Tennessee River portion of 
the GWJNF are insignificant and discountable. 5 
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83 
Birdwing 
Pearlymussel LAA NLAA 

George 
Washington 
and Jefferson 
National Forest 

This species occurs only outside of the boundaries of the 
GWJNF within the large mainstem Clinch and Powell 
Rivers within the Upper Tennessee River Basin, in the 
vicinity of the GWJNF.  Based on information from 
GWJNF, only 11 aerial fire retardant drops had occurred 
on GWJNF from 2000 to 2010.  The forest types in the 
GWJNF (primarily Appalachian hardwoods) have longer 
natural fire return intervals, humidity tends to be higher 
than many other forest types, high rates of decomposition 
naturally reduce fuel loads, as well as other factors.  
GWJNF believe that the use of fire retardant on GWJNF 
in coming years is also less likely to occur than in the 
past decade.  This is due to a philosophical change to 
reduce intensive fire suppression.  As an additional 
protective measure, GWJNF has proposed to establish 
exclusion areas that encompass the entire sixth-order 
watersheds that support threatened and endangered 
aquatic species.  Consequently, taking into account the 
combination of the  infrequent, small, and low intensity 
wildfires, low need for use of retardant and consequent 
low likelihood of retardant use, low likelihood of 
misapplication in the event of any use, the additional 
avoidance and minimization provided by exclusion areas, 
and the low likelihood that retardant will reach mussel 
and fish habitat in a concentration that will affect mussels 
and fish, the effects of retardant use on the suite of listed 
mussels and fish in the Upper Tennessee River portion of 
the GWJNF are insignificant and discountable. 5 
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84 Blackside dace LAA NLAA 

George 
Washington 
and Jefferson 
National Forest 

Based on information from GWJNF, only 11 aerial fire 
retardant drops had occurred on GWJNF from 2000 to 
2010.  The forest types in the GWJNF (primarily 
Appalachian hardwoods) have longer natural fire return 
intervals, humidity tends to be higher than many other 
forest types, high rates of decomposition naturally reduce 
fuel loads, as well as other factors.  GWJNF believe that 
the use of fire retardant on GWJNF in coming years is 
also less likely to occur than in the past decade.  This is 
due to a philosophical change to reduce intensive fire 
suppression.  As an additional protective measure, 
GWJNF has proposed to establish exclusion areas that 
encompass the entire sixth-order watersheds that support 
threatened and endangered aquatic species.  
Consequently, taking into account the combination of the  
infrequent, small, and low intensity wildfires, low need 
for use of retardant and consequent low likelihood of 
retardant use, low likelihood of misapplication in the 
event of any use, the additional avoidance and 
minimization provided by exclusion areas, and the low 
likelihood that retardant will reach habitat in a 
concentration that will affect this species, the effects of 
retardant use on this species are insignificant and 
discountable. 5 
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85 
Cracking 
Pearlymussel LAA NLAA 

George 
Washington 
and Jefferson 
National Forest 

This species occurs only outside of the boundaries of the 
GWJNF within the large mainstem Clinch and Powell 
Rivers within the Upper Tennessee River Basin, in the 
vicinity of the GWJNF.  Based on information from 
GWJNF, only 11 aerial fire retardant drops had occurred 
on GWJNF from 2000 to 2010.  The forest types in the 
GWJNF (primarily Appalachian hardwoods) have longer 
natural fire return intervals, humidity tends to be higher 
than many other forest types, high rates of decomposition 
naturally reduce fuel loads, as well as other factors.  
GWJNF believe that the use of fire retardant on GWJNF 
in coming years is also less likely to occur than in the 
past decade.  This is due to a philosophical change to 
reduce intensive fire suppression.  As an additional 
protective measure, GWJNF has proposed to establish 
exclusion areas that encompass the entire sixth-order 
watersheds that support threatened and endangered 
aquatic species.  Consequently, taking into account the 
combination of the  infrequent, small, and low intensity 
wildfires, low need for use of retardant and consequent 
low likelihood of retardant use, low likelihood of 
misapplication in the event of any use, the additional 
avoidance and minimization provided by exclusion areas, 
and the low likelihood that retardant will reach mussel 
and fish habitat in a concentration that will affect mussels 
and fish, the effects of retardant use on the suite of listed 
mussels and fish in the Upper Tennessee River portion of 
the GWJNF are insignificant and discountable. 5 
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86 

Cumberland 
Bean 
Pearlymussel LAA NLAA 

George 
Washington 
and Jefferson 
National Forest 

This species occurs only outside of the boundaries of the 
GWJNF within the large mainstem Clinch and Powell 
Rivers within the Upper Tennessee River Basin, in the 
vicinity of the GWJNF.  Based on information from 
GWJNF, only 11 aerial fire retardant drops had occurred 
on GWJNF from 2000 to 2010.  The forest types in the 
GWJNF (primarily Appalachian hardwoods) have longer 
natural fire return intervals, humidity tends to be higher 
than many other forest types, high rates of decomposition 
naturally reduce fuel loads, as well as other factors.  
GWJNF believe that the use of fire retardant on GWJNF 
in coming years is also less likely to occur than in the 
past decade.  This is due to a philosophical change to 
reduce intensive fire suppression.  As an additional 
protective measure, GWJNF has proposed to establish 
exclusion areas that encompass the entire sixth-order 
watersheds that support threatened and endangered 
aquatic species.  Consequently, taking into account the 
combination of the  infrequent, small, and low intensity 
wildfires, low need for use of retardant and consequent 
low likelihood of retardant use, low likelihood of 
misapplication in the event of any use, the additional 
avoidance and minimization provided by exclusion areas, 
and the low likelihood that retardant will reach mussel 
and fish habitat in a concentration that will affect mussels 
and fish, the effects of retardant use on the suite of listed 
mussels and fish in the Upper Tennessee River portion of 
the GWJNF are insignificant and discountable. 5 
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87 
Cumberland 
darter LAA 

No 
effect 

George 
Washington 
and Jefferson 
National Forest 

Not located on George Washington and Jefferson 
National Forest in Kentucky or Virginia.     5 

88 
Cumberland 
Monkeyface LAA NLAA 

George 
Washington 
and Jefferson 
National Forest 

This species occurs only outside of the boundaries of the 
GWJNF within the large mainstem Clinch and Powell 
Rivers within the Upper Tennessee River Basin, in the 
vicinity of the GWJNF.  Based on information from 
GWJNF, only 11 aerial fire retardant drops had occurred 
on GWJNF from 2000 to 2010.  The forest types in the 
GWJNF (primarily Appalachian hardwoods) have longer 
natural fire return intervals, humidity tends to be higher 
than many other forest types, high rates of decomposition 
naturally reduce fuel loads, as well as other factors.  
GWJNF believe that the use of fire retardant on GWJNF 
in coming years is also less likely to occur than in the 
past decade.  This is due to a philosophical change to 
reduce intensive fire suppression.  As an additional 
protective measure, GWJNF has proposed to establish 
exclusion areas that encompass the entire sixth-order 
watersheds that support threatened and endangered 
aquatic species.  Consequently, taking into account the 
combination of the  infrequent, small, and low intensity 
wildfires, low need for use of retardant and consequent 
low likelihood of retardant use, low likelihood of 
misapplication in the event of any use, the additional 
avoidance and minimization provided by exclusion areas, 
and the low likelihood that retardant will reach mussel 
and fish habitat in a concentration that will affect mussels 
and fish, the effects of retardant use on the suite of listed 5 
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mussels and fish in the Upper Tennessee River portion of 
the GWJNF are insignificant and discountable. 

89 
Cumberlandian 
Combshell LAA NLAA 

George 
Washington 
and Jefferson 
National Forest 

This species occurs only outside of the boundaries of the 
GWJNF within the large mainstem Clinch and Powell 
Rivers within the Upper Tennessee River Basin, in the 
vicinity of the GWJNF.  Based on information from 
GWJNF, only 11 aerial fire retardant drops had occurred 
on GWJNF from 2000 to 2010.  The forest types in the 
GWJNF (primarily Appalachian hardwoods) have longer 
natural fire return intervals, humidity tends to be higher 
than many other forest types, high rates of decomposition 
naturally reduce fuel loads, as well as other factors.  
GWJNF believe that the use of fire retardant on GWJNF 
in coming years is also less likely to occur than in the 
past decade.  This is due to a philosophical change to 
reduce intensive fire suppression.  As an additional 
protective measure, GWJNF has proposed to establish 
exclusion areas that encompass the entire sixth-order 
watersheds that support threatened and endangered 
aquatic species.  Consequently, taking into account the 5 
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combination of the  infrequent, small, and low intensity 
wildfires, low need for use of retardant and consequent 
low likelihood of retardant use, low likelihood of 
misapplication in the event of any use, the additional 
avoidance and minimization provided by exclusion areas, 
and the low likelihood that retardant will reach mussel 
and fish habitat in a concentration that will affect mussels 
and fish, the effects of retardant use on the suite of listed 
mussels and fish in the Upper Tennessee River portion of 
the GWJNF are insignificant and discountable. 

90 
Dromedary 
Pearlymussel LAA NLAA 

George 
Washington 
and Jefferson 
National Forest 

This species occurs only outside of the boundaries of the 
GWJNF within the large mainstem Clinch and Powell 
Rivers within the Upper Tennessee River Basin, in the 
vicinity of the GWJNF.  Based on information from 
GWJNF, only 11 aerial fire retardant drops had occurred 
on GWJNF from 2000 to 2010.  The forest types in the 
GWJNF (primarily Appalachian hardwoods) have longer 
natural fire return intervals, humidity tends to be higher 
than many other forest types, high rates of decomposition 
naturally reduce fuel loads, as well as other factors.  
GWJNF believe that the use of fire retardant on GWJNF 
in coming years is also less likely to occur than in the 
past decade.  This is due to a philosophical change to 
reduce intensive fire suppression.  As an additional 
protective measure, GWJNF has proposed to establish 
exclusion areas that encompass the entire sixth-order 
watersheds that support threatened and endangered 
aquatic species.  Consequently, taking into account the 5 
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A) 
combination of the  infrequent, small, and low intensity 
wildfires, low need for use of retardant and consequent 
low likelihood of retardant use, low likelihood of 
misapplication in the event of any use, the additional 
avoidance and minimization provided by exclusion areas, 
and the low likelihood that retardant will reach mussel 
and fish habitat in a concentration that will affect mussels 
and fish, the effects of retardant use on the suite of listed 
mussels and fish in the Upper Tennessee River portion of 
the GWJNF are insignificant and discountable. 

91 Duskytail darter LAA NLAA 

George 
Washington 
and Jefferson 
National Forest 

This species occurs only outside of the boundaries of the 
GWJNF within the large mainstem Clinch and Powell 
Rivers within the Upper Tennessee River Basin, in the 
vicinity of the GWJNF.  Based on information from 
GWJNF, only 11 aerial fire retardant drops had occurred 
on GWJNF from 2000 to 2010.  The forest types in the 
GWJNF (primarily Appalachian hardwoods) have longer 
natural fire return intervals, humidity tends to be higher 
than many other forest types, high rates of decomposition 
naturally reduce fuel loads, as well as other factors.  
GWJNF believe that the use of fire retardant on GWJNF 
in coming years is also less likely to occur than in the 
past decade.  This is due to a philosophical change to 
reduce intensive fire suppression.  As an additional 
protective measure, GWJNF has proposed to establish 
exclusion areas that encompass the entire sixth-order 
watersheds that support threatened and endangered 
aquatic species.  Consequently, taking into account the 5 
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combination of the  infrequent, small, and low intensity 
wildfires, low need for use of retardant and consequent 
low likelihood of retardant use, low likelihood of 
misapplication in the event of any use, the additional 
avoidance and minimization provided by exclusion areas, 
and the low likelihood that retardant will reach mussel 
and fish habitat in a concentration that will affect mussels 
and fish, the effects of retardant use on the suite of listed 
mussels and fish in the Upper Tennessee River portion of 
the GWJNF are insignificant and discountable. 

92 Fanshell LAA NLAA 

George 
Washington 
and Jefferson 
National Forest 

This species occurs only outside of the boundaries of the 
GWJNF within the large mainstem Clinch and Powell 
Rivers within the Upper Tennessee River Basin, in the 
vicinity of the GWJNF.  Based on information from 
GWJNF, only 11 aerial fire retardant drops had occurred 
on GWJNF from 2000 to 2010.  The forest types in the 
GWJNF (primarily Appalachian hardwoods) have longer 
natural fire return intervals, humidity tends to be higher 
than many other forest types, high rates of decomposition 
naturally reduce fuel loads, as well as other factors.  
GWJNF believe that the use of fire retardant on GWJNF 
in coming years is also less likely to occur than in the 
past decade.  This is due to a philosophical change to 
reduce intensive fire suppression.  As an additional 
protective measure, GWJNF has proposed to establish 
exclusion areas that encompass the entire sixth-order 
watersheds that support threatened and endangered 
aquatic species.  Consequently, taking into account the 5 
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A) 
combination of the  infrequent, small, and low intensity 
wildfires, low need for use of retardant and consequent 
low likelihood of retardant use, low likelihood of 
misapplication in the event of any use, the additional 
avoidance and minimization provided by exclusion areas, 
and the low likelihood that retardant will reach mussel 
and fish habitat in a concentration that will affect mussels 
and fish, the effects of retardant use on the suite of listed 
mussels and fish in the Upper Tennessee River portion of 
the GWJNF are insignificant and discountable. 

93 Finerayed Pigtoe LAA NLAA 

George 
Washington 
and Jefferson 
National Forest 

This species occurs only outside of the boundaries of the 
GWJNF within the large mainstem Clinch and Powell 
Rivers within the Upper Tennessee River Basin, in the 
vicinity of the GWJNF.  Based on information from 
GWJNF, only 11 aerial fire retardant drops had occurred 
on GWJNF from 2000 to 2010.  The forest types in the 
GWJNF (primarily Appalachian hardwoods) have longer 
natural fire return intervals, humidity tends to be higher 
than many other forest types, high rates of decomposition 
naturally reduce fuel loads, as well as other factors.  
GWJNF believe that the use of fire retardant on GWJNF 
in coming years is also less likely to occur than in the 
past decade.  This is due to a philosophical change to 
reduce intensive fire suppression.  As an additional 
protective measure, GWJNF has proposed to establish 
exclusion areas that encompass the entire sixth-order 
watersheds that support threatened and endangered 
aquatic species.  Consequently, taking into account the 5 
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A) 
combination of the  infrequent, small, and low intensity 
wildfires, low need for use of retardant and consequent 
low likelihood of retardant use, low likelihood of 
misapplication in the event of any use, the additional 
avoidance and minimization provided by exclusion areas, 
and the low likelihood that retardant will reach mussel 
and fish habitat in a concentration that will affect mussels 
and fish, the effects of retardant use on the suite of listed 
mussels and fish in the Upper Tennessee River portion of 
the GWJNF are insignificant and discountable. 

94 Green Blossom LAA NLAA 

George 
Washington 
and Jefferson 
National Forest 

This species is believed to be extirpated from Virginia 
will not be affected by actions on the George Washington 
and Jefferson NF. 5 

95 
James 
Spinymussel LAA NLAA 

George 
Washington 
and Jefferson 
National Forest 

Based on information from GWJNF, only 11 aerial fire 
retardant drops had occurred on GWJNF from 2000 to 
2010.  The forest types in the GWJNF (primarily 
Appalachian hardwoods) have longer natural fire return 
intervals, humidity tends to be higher than many other 
forest types, high rates of decomposition naturally reduce 
fuel loads, as well as other factors.  GWJNF believe that 
the use of fire retardant on GWJNF in coming years is 
also less likely to occur than in the past decade.  This is 
due to a philosophical change to reduce intensive fire 
suppression.  As an additional protective measure, 
GWJNF has proposed to establish exclusion areas that 
encompass the entire sixth-order watersheds that support 5 
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threatened and endangered aquatic species.  
Consequently, taking into account the combination of the  
infrequent, small, and low intensity wildfires, low need 
for use of retardant and consequent low likelihood of 
retardant use, low likelihood of misapplication in the 
event of any use, the additional avoidance and 
minimization provided by exclusion areas, and the low 
likelihood that retardant will reach habitat in a 
concentration that will affect this species, the effects of 
retardant use on this species are insignificant and 
discountable. 

96 
Littlewing 
Pearlymussel LAA NLAA 

George 
Washington 
and Jefferson 
National Forest 

This species occurs only outside of the boundaries of the 
GWJNF within the large mainstem Clinch and Powell 
Rivers within the Upper Tennessee River Basin, in the 
vicinity of the GWJNF.  Based on information from 
GWJNF, only 11 aerial fire retardant drops had occurred 
on GWJNF from 2000 to 2010.  The forest types in the 
GWJNF (primarily Appalachian hardwoods) have longer 
natural fire return intervals, humidity tends to be higher 
than many other forest types, high rates of decomposition 
naturally reduce fuel loads, as well as other factors.  
GWJNF believe that the use of fire retardant on GWJNF 
in coming years is also less likely to occur than in the 
past decade.  This is due to a philosophical change to 
reduce intensive fire suppression.  As an additional 
protective measure, GWJNF has proposed to establish 
exclusion areas that encompass the entire sixth-order 
watersheds that support threatened and endangered 
aquatic species.  Consequently, taking into account the 5 
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A) 
combination of the  infrequent, small, and low intensity 
wildfires, low need for use of retardant and consequent 
low likelihood of retardant use, low likelihood of 
misapplication in the event of any use, the additional 
avoidance and minimization provided by exclusion areas, 
and the low likelihood that retardant will reach mussel 
and fish habitat in a concentration that will affect mussels 
and fish, the effects of retardant use on the suite of listed 
mussels and fish in the Upper Tennessee River portion of 
the GWJNF are insignificant and discountable. 

97 Oyster Mussel LAA NLAA 

George 
Washington 
and Jefferson 
National Forest 

This species occurs only outside of the boundaries of the 
GWJNF within the large mainstem Clinch and Powell 
Rivers within the Upper Tennessee River Basin, in the 
vicinity of the GWJNF.  Based on information from 
GWJNF, only 11 aerial fire retardant drops had occurred 
on GWJNF from 2000 to 2010.  The forest types in the 
GWJNF (primarily Appalachian hardwoods) have longer 
natural fire return intervals, humidity tends to be higher 
than many other forest types, high rates of decomposition 
naturally reduce fuel loads, as well as other factors.  
GWJNF believe that the use of fire retardant on GWJNF 
in coming years is also less likely to occur than in the 
past decade.  This is due to a philosophical change to 
reduce intensive fire suppression.  As an additional 
protective measure, GWJNF has proposed to establish 
exclusion areas that encompass the entire sixth-order 
watersheds that support threatened and endangered 
aquatic species.  Consequently, taking into account the 5 
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A) 
combination of the  infrequent, small, and low intensity 
wildfires, low need for use of retardant and consequent 
low likelihood of retardant use, low likelihood of 
misapplication in the event of any use, the additional 
avoidance and minimization provided by exclusion areas, 
and the low likelihood that retardant will reach mussel 
and fish habitat in a concentration that will affect mussels 
and fish, the effects of retardant use on the suite of listed 
mussels and fish in the Upper Tennessee River portion of 
the GWJNF are insignificant and discountable. 

98 Pink Mucket LAA NLAA 

George 
Washington 
and Jefferson 
National Forest 

This species occurs only outside of the boundaries of the 
GWJNF within the large mainstem Clinch and Powell 
Rivers within the Upper Tennessee River Basin, in the 
vicinity of the GWJNF.  Based on information from 
GWJNF, only 11 aerial fire retardant drops had occurred 
on GWJNF from 2000 to 2010.  The forest types in the 
GWJNF (primarily Appalachian hardwoods) have longer 
natural fire return intervals, humidity tends to be higher 
than many other forest types, high rates of decomposition 
naturally reduce fuel loads, as well as other factors.  
GWJNF believe that the use of fire retardant on GWJNF 
in coming years is also less likely to occur than in the 
past decade.  This is due to a philosophical change to 
reduce intensive fire suppression.  As an additional 
protective measure, GWJNF has proposed to establish 
exclusion areas that encompass the entire sixth-order 
watersheds that support threatened and endangered 
aquatic species.  Consequently, taking into account the 5 
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A) 
combination of the  infrequent, small, and low intensity 
wildfires, low need for use of retardant and consequent 
low likelihood of retardant use, low likelihood of 
misapplication in the event of any use, the additional 
avoidance and minimization provided by exclusion areas, 
and the low likelihood that retardant will reach mussel 
and fish habitat in a concentration that will affect mussels 
and fish, the effects of retardant use on the suite of listed 
mussels and fish in the Upper Tennessee River portion of 
the GWJNF are insignificant and discountable. 

99 Purple Bean  LAA NLAA 

George 
Washington 
and Jefferson 
National Forest 

This species occurs only outside of the boundaries of the 
GWJNF within the large mainstem Clinch and Powell 
Rivers within the Upper Tennessee River Basin, in the 
vicinity of the GWJNF.  Based on information from 
GWJNF, only 11 aerial fire retardant drops had occurred 
on GWJNF from 2000 to 2010.  The forest types in the 
GWJNF (primarily Appalachian hardwoods) have longer 
natural fire return intervals, humidity tends to be higher 
than many other forest types, high rates of decomposition 
naturally reduce fuel loads, as well as other factors.  
GWJNF believe that the use of fire retardant on GWJNF 
in coming years is also less likely to occur than in the 
past decade.  This is due to a philosophical change to 
reduce intensive fire suppression.  As an additional 
protective measure, GWJNF has proposed to establish 
exclusion areas that encompass the entire sixth-order 
watersheds that support threatened and endangered 
aquatic species.  Consequently, taking into account the 5 
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A) 
combination of the  infrequent, small, and low intensity 
wildfires, low need for use of retardant and consequent 
low likelihood of retardant use, low likelihood of 
misapplication in the event of any use, the additional 
avoidance and minimization provided by exclusion areas, 
and the low likelihood that retardant will reach mussel 
and fish habitat in a concentration that will affect mussels 
and fish, the effects of retardant use on the suite of listed 
mussels and fish in the Upper Tennessee River portion of 
the GWJNF are insignificant and discountable. 

100 
Roanoke 
logperch LAA NLAA 

George 
Washington 
and Jefferson 
National Forest 

Based on information from GWJNF, only 11 aerial fire 
retardant drops had occurred on GWJNF from 2000 to 
2010.  The forest types in the GWJNF (primarily 
Appalachian hardwoods) have longer natural fire return 
intervals, humidity tends to be higher than many other 
forest types, high rates of decomposition naturally reduce 
fuel loads, as well as other factors.  GWJNF believe that 
the use of fire retardant on GWJNF in coming years is 
also less likely to occur than in the past decade.  This is 
due to a philosophical change to reduce intensive fire 
suppression.  As an additional protective measure, 
GWJNF has proposed to establish exclusion areas that 
encompass the entire sixth-order watersheds that support 
threatened and endangered aquatic species.  
Consequently, taking into account the combination of the  
infrequent, small, and low intensity wildfires, low need 
for use of retardant and consequent low likelihood of 
retardant use, low likelihood of misapplication in the 5 
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event of any use, the additional avoidance and 
minimization provided by exclusion areas, and the low 
likelihood that retardant will reach logperch habitat in a 
concentration that will affect this species, the effects of 
retardant use on this species are insignificant and 
discountable. 

101 Rough Pigtoe LAA NLAA 

George 
Washington 
and Jefferson 
National Forest 

This species occurs only outside of the boundaries of the 
GWJNF within the large mainstem Clinch and Powell 
Rivers within the Upper Tennessee River Basin, in the 
vicinity of the GWJNF.  Based on information from 
GWJNF, only 11 aerial fire retardant drops had occurred 
on GWJNF from 2000 to 2010.  The forest types in the 
GWJNF (primarily Appalachian hardwoods) have longer 
natural fire return intervals, humidity tends to be higher 
than many other forest types, high rates of decomposition 
naturally reduce fuel loads, as well as other factors.  
GWJNF believe that the use of fire retardant on GWJNF 
in coming years is also less likely to occur than in the 
past decade.  This is due to a philosophical change to 
reduce intensive fire suppression.  As an additional 
protective measure, GWJNF has proposed to establish 
exclusion areas that encompass the entire sixth-order 
watersheds that support threatened and endangered 
aquatic species.  Consequently, taking into account the 5 
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A) 
combination of the  infrequent, small, and low intensity 
wildfires, low need for use of retardant and consequent 
low likelihood of retardant use, low likelihood of 
misapplication in the event of any use, the additional 
avoidance and minimization provided by exclusion areas, 
and the low likelihood that retardant will reach mussel 
and fish habitat in a concentration that will affect mussels 
and fish, the effects of retardant use on the suite of listed 
mussels and fish in the Upper Tennessee River portion of 
the GWJNF are insignificant and discountable. 

102 
Rough 
Rabbitsfoot LAA NLAA 

George 
Washington 
and Jefferson 
National Forest 

This species occurs only outside of the boundaries of the 
GWJNF within the large mainstem Clinch and Powell 
Rivers within the Upper Tennessee River Basin, in the 
vicinity of the GWJNF.  Based on information from 
GWJNF, only 11 aerial fire retardant drops had occurred 
on GWJNF from 2000 to 2010.  The forest types in the 
GWJNF (primarily Appalachian hardwoods) have longer 
natural fire return intervals, humidity tends to be higher 
than many other forest types, high rates of decomposition 
naturally reduce fuel loads, as well as other factors.  
GWJNF believe that the use of fire retardant on GWJNF 
in coming years is also less likely to occur than in the 
past decade.  This is due to a philosophical change to 
reduce intensive fire suppression.  As an additional 
protective measure, GWJNF has proposed to establish 
exclusion areas that encompass the entire sixth-order 
watersheds that support threatened and endangered 
aquatic species.  Consequently, taking into account the 5 
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A) 
combination of the  infrequent, small, and low intensity 
wildfires, low need for use of retardant and consequent 
low likelihood of retardant use, low likelihood of 
misapplication in the event of any use, the additional 
avoidance and minimization provided by exclusion areas, 
and the low likelihood that retardant will reach mussel 
and fish habitat in a concentration that will affect mussels 
and fish, the effects of retardant use on the suite of listed 
mussels and fish in the Upper Tennessee River portion of 
the GWJNF are insignificant and discountable. 

103 Sheepnose LAA NLAA 

George 
Washington 
and Jefferson 
National Forest 

This species occurs only outside of the boundaries of the 
GWJNF within the large mainstem Clinch and Powell 
Rivers within the Upper Tennessee River Basin, in the 
vicinity of the GWJNF.  Based on information from 
GWJNF, only 11 aerial fire retardant drops had occurred 
on GWJNF from 2000 to 2010.  The forest types in the 
GWJNF (primarily Appalachian hardwoods) have longer 
natural fire return intervals, humidity tends to be higher 
than many other forest types, high rates of decomposition 
naturally reduce fuel loads, as well as other factors.  
GWJNF believe that the use of fire retardant on GWJNF 
in coming years is also less likely to occur than in the 
past decade.  This is due to a philosophical change to 
reduce intensive fire suppression.  As an additional 
protective measure, GWJNF has proposed to establish 
exclusion areas that encompass the entire sixth-order 
watersheds that support threatened and endangered 
aquatic species.  Consequently, taking into account the 5 
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A) 
combination of the  infrequent, small, and low intensity 
wildfires, low need for use of retardant and consequent 
low likelihood of retardant use, low likelihood of 
misapplication in the event of any use, the additional 
avoidance and minimization provided by exclusion areas, 
and the low likelihood that retardant will reach mussel 
and fish habitat in a concentration that will affect mussels 
and fish, the effects of retardant use on the suite of listed 
mussels and fish in the Upper Tennessee River portion of 
the GWJNF are insignificant and discountable. 

104 Shiny Pigtoe LAA NLAA 

George 
Washington 
and Jefferson 
National Forest 

This species occurs only outside of the boundaries of the 
GWJNF within the large mainstem Clinch and Powell 
Rivers within the Upper Tennessee River Basin, in the 
vicinity of the GWJNF.  Based on information from 
GWJNF, only 11 aerial fire retardant drops had occurred 
on GWJNF from 2000 to 2010.  The forest types in the 
GWJNF (primarily Appalachian hardwoods) have longer 
natural fire return intervals, humidity tends to be higher 
than many other forest types, high rates of decomposition 
naturally reduce fuel loads, as well as other factors.  
GWJNF believe that the use of fire retardant on GWJNF 
in coming years is also less likely to occur than in the 
past decade.  This is due to a philosophical change to 
reduce intensive fire suppression.  As an additional 
protective measure, GWJNF has proposed to establish 
exclusion areas that encompass the entire sixth-order 
watersheds that support threatened and endangered 
aquatic species.  Consequently, taking into account the 5 
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A) 
combination of the  infrequent, small, and low intensity 
wildfires, low need for use of retardant and consequent 
low likelihood of retardant use, low likelihood of 
misapplication in the event of any use, the additional 
avoidance and minimization provided by exclusion areas, 
and the low likelihood that retardant will reach mussel 
and fish habitat in a concentration that will affect mussels 
and fish, the effects of retardant use on the suite of listed 
mussels and fish in the Upper Tennessee River portion of 
the GWJNF are insignificant and discountable. 

105 Slender Chub LAA NLAA 

George 
Washington 
and Jefferson 
National Forest 

This species occurs only outside of the boundaries of the 
GWJNF within the large mainstem Clinch and Powell 
Rivers within the Upper Tennessee River Basin, in the 
vicinity of the GWJNF.  Based on information from 
GWJNF, only 11 aerial fire retardant drops had occurred 
on GWJNF from 2000 to 2010.  The forest types in the 
GWJNF (primarily Appalachian hardwoods) have longer 
natural fire return intervals, humidity tends to be higher 
than many other forest types, high rates of decomposition 
naturally reduce fuel loads, as well as other factors.  
GWJNF believe that the use of fire retardant on GWJNF 
in coming years is also less likely to occur than in the 
past decade.  This is due to a philosophical change to 
reduce intensive fire suppression.  As an additional 
protective measure, GWJNF has proposed to establish 
exclusion areas that encompass the entire sixth-order 
watersheds that support threatened and endangered 
aquatic species.  Consequently, taking into account the 5 
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A) 
combination of the  infrequent, small, and low intensity 
wildfires, low need for use of retardant and consequent 
low likelihood of retardant use, low likelihood of 
misapplication in the event of any use, the additional 
avoidance and minimization provided by exclusion areas, 
and the low likelihood that retardant will reach mussel 
and fish habitat in a concentration that will affect mussels 
and fish, the effects of retardant use on the suite of listed 
mussels and fish in the Upper Tennessee River portion of 
the GWJNF are insignificant and discountable. 

106 Snuffbox LAA NLAA 

George 
Washington 
and Jefferson 
National Forest 

This species occurs only outside of the boundaries of the 
GWJNF within the large mainstem Clinch and Powell 
Rivers within the Upper Tennessee River Basin, in the 
vicinity of the GWJNF.  Based on information from 
GWJNF, only 11 aerial fire retardant drops had occurred 
on GWJNF from 2000 to 2010.  The forest types in the 
GWJNF (primarily Appalachian hardwoods) have longer 
natural fire return intervals, humidity tends to be higher 
than many other forest types, high rates of decomposition 
naturally reduce fuel loads, as well as other factors.  
GWJNF believe that the use of fire retardant on GWJNF 
in coming years is also less likely to occur than in the 
past decade.  This is due to a philosophical change to 
reduce intensive fire suppression.  As an additional 
protective measure, GWJNF has proposed to establish 
exclusion areas that encompass the entire sixth-order 
watersheds that support threatened and endangered 
aquatic species.  Consequently, taking into account the 5 
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A) 
combination of the  infrequent, small, and low intensity 
wildfires, low need for use of retardant and consequent 
low likelihood of retardant use, low likelihood of 
misapplication in the event of any use, the additional 
avoidance and minimization provided by exclusion areas, 
and the low likelihood that retardant will reach mussel 
and fish habitat in a concentration that will affect mussels 
and fish, the effects of retardant use on the suite of listed 
mussels and fish in the Upper Tennessee River portion of 
the GWJNF are insignificant and discountable. 

107 Spectacle case LAA NLAA 

George 
Washington 
and Jefferson 
National Forest 

This species occurs only outside of the boundaries of the 
GWJNF within the large mainstem Clinch and Powell 
Rivers within the Upper Tennessee River Basin, in the 
vicinity of the GWJNF.  Based on information from 
GWJNF, only 11 aerial fire retardant drops had occurred 
on GWJNF from 2000 to 2010.  The forest types in the 
GWJNF (primarily Appalachian hardwoods) have longer 
natural fire return intervals, humidity tends to be higher 
than many other forest types, high rates of decomposition 
naturally reduce fuel loads, as well as other factors.  
GWJNF believe that the use of fire retardant on GWJNF 
in coming years is also less likely to occur than in the 
past decade.  This is due to a philosophical change to 
reduce intensive fire suppression.  As an additional 
protective measure, GWJNF has proposed to establish 
exclusion areas that encompass the entire sixth-order 
watersheds that support threatened and endangered 
aquatic species.  Consequently, taking into account the 5 
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A) 
combination of the  infrequent, small, and low intensity 
wildfires, low need for use of retardant and consequent 
low likelihood of retardant use, low likelihood of 
misapplication in the event of any use, the additional 
avoidance and minimization provided by exclusion areas, 
and the low likelihood that retardant will reach mussel 
and fish habitat in a concentration that will affect mussels 
and fish, the effects of retardant use on the suite of listed 
mussels and fish in the Upper Tennessee River portion of 
the GWJNF are insignificant and discountable. 

108 Spotfin Chub LAA NLAA 

George 
Washington 
and Jefferson 
National Forest 

This species occurs only outside of the boundaries of the 
GWJNF within the large mainstem Clinch and Powell 
Rivers within the Upper Tennessee River Basin, in the 
vicinity of the GWJNF.  Based on information from 
GWJNF, only 11 aerial fire retardant drops had occurred 
on GWJNF from 2000 to 2010.  The forest types in the 
GWJNF (primarily Appalachian hardwoods) have longer 
natural fire return intervals, humidity tends to be higher 
than many other forest types, high rates of decomposition 
naturally reduce fuel loads, as well as other factors.  
GWJNF believe that the use of fire retardant on GWJNF 
in coming years is also less likely to occur than in the 
past decade.  This is due to a philosophical change to 
reduce intensive fire suppression.  As an additional 
protective measure, GWJNF has proposed to establish 
exclusion areas that encompass the entire sixth-order 
watersheds that support threatened and endangered 
aquatic species.  Consequently, taking into account the 5 
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combination of the  infrequent, small, and low intensity 
wildfires, low need for use of retardant and consequent 
low likelihood of retardant use, low likelihood of 
misapplication in the event of any use, the additional 
avoidance and minimization provided by exclusion areas, 
and the low likelihood that retardant will reach mussel 
and fish habitat in a concentration that will affect mussels 
and fish, the effects of retardant use on the suite of listed 
mussels and fish in the Upper Tennessee River portion of 
the GWJNF are insignificant and discountable. 

109 Tan Riffleshell LAA NLAA 

George 
Washington 
and Jefferson 
National Forest 

This species occurs only outside of the boundaries of the 
GWJNF within the large mainstem Clinch and Powell 
Rivers within the Upper Tennessee River Basin, in the 
vicinity of the GWJNF.  Based on information from 
GWJNF, only 11 aerial fire retardant drops had occurred 
on GWJNF from 2000 to 2010.  The forest types in the 
GWJNF (primarily Appalachian hardwoods) have longer 
natural fire return intervals, humidity tends to be higher 
than many other forest types, high rates of decomposition 
naturally reduce fuel loads, as well as other factors.  
GWJNF believe that the use of fire retardant on GWJNF 
in coming years is also less likely to occur than in the 
past decade.  This is due to a philosophical change to 
reduce intensive fire suppression.  As an additional 
protective measure, GWJNF has proposed to establish 
exclusion areas that encompass the entire sixth-order 
watersheds that support threatened and endangered 
aquatic species.  Consequently, taking into account the 5 
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combination of the  infrequent, small, and low intensity 
wildfires, low need for use of retardant and consequent 
low likelihood of retardant use, low likelihood of 
misapplication in the event of any use, the additional 
avoidance and minimization provided by exclusion areas, 
and the low likelihood that retardant will reach mussel 
and fish habitat in a concentration that will affect mussels 
and fish, the effects of retardant use on the suite of listed 
mussels and fish in the Upper Tennessee River portion of 
the GWJNF are insignificant and discountable. 

110 
Yellowfin 
Madtom LAA NLAA 

George 
Washington 
and Jefferson 
National Forest 

This species occurs only outside of the boundaries of the 
GWJNF within the large mainstem Clinch and Powell 
Rivers within the Upper Tennessee River Basin, in the 
vicinity of the GWJNF.  Based on information from 
GWJNF, only 11 aerial fire retardant drops had occurred 
on GWJNF from 2000 to 2010.  The forest types in the 
GWJNF (primarily Appalachian hardwoods) have longer 
natural fire return intervals, humidity tends to be higher 
than many other forest types, high rates of decomposition 
naturally reduce fuel loads, as well as other factors.  
GWJNF believe that the use of fire retardant on GWJNF 
in coming years is also less likely to occur than in the 
past decade.  This is due to a philosophical change to 
reduce intensive fire suppression.  As an additional 
protective measure, GWJNF has proposed to establish 
exclusion areas that encompass the entire sixth-order 
watersheds that support threatened and endangered 
aquatic species.  Consequently, taking into account the 5 
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combination of the  infrequent, small, and low intensity 
wildfires, low need for use of retardant and consequent 
low likelihood of retardant use, low likelihood of 
misapplication in the event of any use, the additional 
avoidance and minimization provided by exclusion areas, 
and the low likelihood that retardant will reach mussel 
and fish habitat in a concentration that will affect mussels 
and fish, the effects of retardant use on the suite of listed 
mussels and fish in the Upper Tennessee River portion of 
the GWJNF are insignificant and discountable. 

111 
Blowout 
penstemon NLAA NLAA 

Medicine Bow-
Routt NF and 
Nebraska NF & 
Grassland 

Our conclusion is based upon the following:  1) a small 
representation of the blowout penstemon occur on the 
Nebraska National Forest and Grasslands where the 
species could be in a position to be affected by the 
proposed action; 2) the species is primarily distributed 
across the Nebraska Sandhills--area size approximately 
32,049 square km (12,374 square mi); and 3) the species’ 
habitat (blowouts) is not likely to carry fires that would 
require the use of fire retardants.  6 

112 Bonytail LAA NLAA 
Manti-LaSal 
NF 

Forest Service boundary is too distant from occupied or 
critical habitat for retardant impacts; No water depletions  
associated with retardant application - "For National 
Forest System Lands in Utah, no water from streams, 
ponds, lakes or reservoirs is drafted from these water 
bodies and mixed with retardant for use by aerial or 
ground delivery systems." 6 
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113 Bonytail LAA NLAA 
Uinta-Wasatch-
Cache NF 

Forest Service boundary is too distant from occupied or 
critical habitat for retardant impacts; No water depletions  
associated with retardant application - "For National 
Forest System Lands in Utah, no water from streams, 
ponds, lakes or reservoirs is drafted from these water 
bodies and mixed with retardant for use by aerial or 
ground delivery systems." 6 

114 Bonytail LAA NLAA Ashley NF 

Forest Service boundary is too distant from occupied or 
critical habitat for retardant impacts; No water depletions  
associated with retardant application - "For National 
Forest System Lands in Utah, no water from streams, 
ponds, lakes or reservoirs is drafted from these water 
bodies and mixed with retardant for use by aerial or 
ground delivery systems." 6 

115 Bonytail LAA 
No 

effect Fishlake NF 

Forest Service boundary is too distant from occupied or 
critical habitat for retardant impacts; No consultation 
required for water depletions in these drainages; No water 
depletions anticipated 6 

116 Bonytail LAA NLAA San Juan NF 

Forest Service boundary is too distant from occupied or 
critical habitat for retardant impacts; No water depletions  
associated with retardant application - "For National 
Forest System Lands in Colorado, no water from streams, 
ponds, lakes or reservoirs is drafted from these water 
bodies and mixed with retardant for use by aerial or 
ground delivery systems." 6 

117 Bonytail LAA NLAA 
Arapahoe and 
Roosevelt NF 

Forest Service boundary is too distant from occupied or 
critical habitat for retardant impacts; No water depletions  
associated with retardant application - "For National 
Forest System Lands in Colorado, no water from streams, 6 
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ponds, lakes or reservoirs is drafted from these water 
bodies and mixed with retardant for use by aerial or 
ground delivery systems." 

118 Bonytail LAA NLAA White River NF 

Forest Service boundary is too distant from occupied or 
critical habitat for retardant impacts; No water depletions  
associated with retardant application - "For National 
Forest System Lands in Colorado, no water from streams, 
ponds, lakes or reservoirs is drafted from these water 
bodies and mixed with retardant for use by aerial or 
ground delivery systems." 6 

119 Bonytail LAA NLAA 
Med-Bow 
Routt NR 

Forest Service boundary is too distant from occupied or 
critical habitat for retardant impacts; No water depletions  
associated with retardant application - "For National 
Forest System Lands in Colorado, no water from streams, 
ponds, lakes or reservoirs is drafted from these water 
bodies and mixed with retardant for use by aerial or 
ground delivery systems." 6 

120 Bonytail LAA NLAA 
Bridger-Teton 
NF 

Forest Service boundary is too distant from occupied or 
critical habitat for retardant impacts to be likely; No 
consultation required for water depletions in these 
drainages; No water depletions planned 6 

121 
Colorado 
pikeminnow LAA NLAA 

Manti-LaSal 
NF 

Forest Service boundary is too distant from occupied or 
critical habitat for retardant impacts; No water depletions  
associated with retardant application - "For National 
Forest System Lands in Utah, no water from streams, 
ponds, lakes or reservoirs is drafted from these water 
bodies and mixed with retardant for use by aerial or 
ground delivery systems." 6 
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122 
Colorado 
pikeminnow LAA NLAA 

Uinta-Wasatch-
Cache NF 

Forest Service boundary is too distant from occupied or 
critical habitat for retardant impacts; No water depletions  
associated with retardant application - "For National 
Forest System Lands in Utah, no water from streams, 
ponds, lakes or reservoirs is drafted from these water 
bodies and mixed with retardant for use by aerial or 
ground delivery systems." 6 

123 
Colorado 
pikeminnow LAA NLAA Ashley NF 

Forest Service boundary is too distant from occupied or 
critical habitat for retardant impacts; No water depletions  
associated with retardant application - "For National 
Forest System Lands in Utah, no water from streams, 
ponds, lakes or reservoirs is drafted from these water 
bodies and mixed with retardant for use by aerial or 
ground delivery systems." 6 

124 
Colorado 
pikeminnow LAA 

No 
effect Fishlake NF 

Streams on Fishlake NF do not drain to occupied or 
critical habitat for this species, nor do water depletions in 
these drainages require consultation 6 

125 
Colorado 
pikeminnow LAA NLAA San Juan NF 

Forest Service boundary is too distant from occupied or 
critical habitat for retardant impacts; No water depletions  
associated with retardant application - "For National 
Forest System Lands in Colorado, no water from streams, 
ponds, lakes or reservoirs is drafted from these water 
bodies and mixed with retardant for use by aerial or 
ground delivery systems." 6 

126 
Colorado 
pikeminnow LAA NLAA 

Arapahoe and 
Roosevelt NF 

Forest Service boundary is too distant from occupied or 
critical habitat for retardant impacts; No water depletions  
associated with retardant application - "For National 
Forest System Lands in Colorado, no water from streams, 
ponds, lakes or reservoirs is drafted from these water 6 
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bodies and mixed with retardant for use by aerial or 
ground delivery systems." 

127 
Colorado 
pikeminnow LAA NLAA White River NF 

Forest Service boundary is too distant from occupied or 
critical habitat for retardant impacts; No water depletions  
associated with retardant application - "For National 
Forest System Lands in Colorado, no water from streams, 
ponds, lakes or reservoirs is drafted from these water 
bodies and mixed with retardant for use by aerial or 
ground delivery systems." 6 

128 
Colorado 
pikeminnow LAA NLAA 

Med-Bow 
Routt NR 

Forest Service boundary is too distant from occupied or 
critical habitat for retardant impacts; No water depletions  
associated with retardant application - "For National 
Forest System Lands in Colorado, no water from streams, 
ponds, lakes or reservoirs is drafted from these water 
bodies and mixed with retardant for use by aerial or 
ground delivery systems." 6 

129 
Colorado 
pikeminnow LAA NLAA 

Bridger-Teton 
NF 

Forest Service boundary is too distant from occupied or 
critical habitat for retardant impacts to be likely; No 
consultation required for water depletions in these 
drainages; No water depletions anticipated 6 

130 
Heliotrope 
milkvetch LAA NLAA Manti LaSal 

Avoidance areas were mapped in coordination between 
the Forest Service and the USFWS (UT Field Office).  
The avoidance buffer designated for the species is 500ft 
from the edge of the three known populations and critical 
habitat.  Therefore all existing occurrences are protected 
with avoidance mapping. The species occurs in high 
elevation (10,500 to 11,000 ft) limestone barrens derived 6 
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from the Flagstaff Geological Formation.  These sparsely 
vegetated areas  are not likely to carry a fire resulting in 
the initiation of an aerial fire retardant drop, nor are they 
likely to receive a fire retardant drop.  Therefore there is a 
low probability of accidental drop of retardant  and a low 
probability for misapplication on the Manti-LaSal NF. 

131 Humpback chub LAA NLAA 
Manti-LaSal 
NF 

Forest Service boundary is too distant from occupied or 
critical habitat for retardant impacts; No water depletions  
associated with retardant application - "For National 
Forest System Lands in Utah, no water from streams, 
ponds, lakes or reservoirs is drafted from these water 
bodies and mixed with retardant for use by aerial or 
ground delivery systems." 6 

132 Humpback chub LAA NLAA 
Uinta-Wasatch-
Cache NF 

Forest Service boundary is too distant from occupied or 
critical habitat for retardant impacts; No water depletions  
associated with retardant application - "For National 
Forest System Lands in Utah, no water from streams, 
ponds, lakes or reservoirs is drafted from these water 
bodies and mixed with retardant for use by aerial or 
ground delivery systems." 6 

133 Humpback chub LAA NLAA Ashley NF 

Forest Service boundary is too distant from occupied or 
critical habitat for retardant impacts; No water depletions  
associated with retardant application - "For National 
Forest System Lands in Utah, no water from streams, 
ponds, lakes or reservoirs is drafted from these water 
bodies and mixed with retardant for use by aerial or 
ground delivery systems." 6 
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134 Humpback chub LAA 
No 

effect Fishlake NF 

Forest Service boundary is too distant from occupied or 
critical habitat for retardant impacts; No consultation 
required for water depletions in these drainages; No water 
depletions planned 6 

135 Humpback chub LAA 
No 

effect Dixie NF 

Forest Service boundary is too distant from occupied or 
critical habitat for retardant impacts; No consultation 
required for water depletions in these drainages; No water 
depletions planned 6 

136 Humpback chub LAA NLAA San Juan NF 

Forest Service boundary is too distant from occupied or 
critical habitat for retardant impacts; No water depletions  
associated with retardant application - "For National 
Forest System Lands in Colorado, no water from streams, 
ponds, lakes or reservoirs is drafted from these water 
bodies and mixed with retardant for use by aerial or 
ground delivery systems." 6 

137 Humpback chub LAA NLAA 
Arapahoe and 
Roosevelt NF 

Forest Service boundary is too distant from occupied or 
critical habitat for retardant impacts; No water depletions  
associated with retardant application - "For National 
Forest System Lands in Colorado, no water from streams, 
ponds, lakes or reservoirs is drafted from these water 
bodies and mixed with retardant for use by aerial or 
ground delivery systems." 6 

138 Humpback chub LAA NLAA White River NF 

Forest Service boundary is too distant from occupied or 
critical habitat for retardant impacts; No water depletions  
associated with retardant application - "For National 
Forest System Lands in Colorado, no water from streams, 
ponds, lakes or reservoirs is drafted from these water 
bodies and mixed with retardant for use by aerial or 
ground delivery systems." 6 
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139 Humpback chub LAA NLAA 
Med-Bow 
Routt NR 

Forest Service boundary is too distant from occupied or 
critical habitat for retardant impacts; No water depletions  
associated with retardant application - "For National 
Forest System Lands in Colorado, no water from streams, 
ponds, lakes or reservoirs is drafted from these water 
bodies and mixed with retardant for use by aerial or 
ground delivery systems." 6 

140 Humpback chub LAA NLAA 
Bridger-Teton 
NF 

Forest Service boundary is too distant from occupied or 
critical habitat for retardant impacts to be likely; No 
consultation required for water depletions in these 
drainages; No water depletions anticipated 6 

141 June sucker LAA NLAA 

Uinta - 
Wasatch Cache 
NF 

Forest Service boundary is too distant from occupied or 
critical habitat for retardant impacts; No water depletions  
associated with retardant application - "For National 
Forest System Lands in Utah, no water from streams, 
ponds, lakes or reservoirs is drafted from these water 
bodies and mixed with retardant for use by aerial or 
ground delivery systems." 6 

142 
Kendall Warm 
Springs dace LAA NLAA 

Bridger-Teton 
NF 

We negotiated a wider avoidance area buffer of 0.5 mile 
around the dace's warm springs habitat.  This greater 
distance should substantially reduce the risk of slightly 
inaccurate retardant drops in the area from affecting dace 
to the point we believe impacts are not likely to occur 6 

143 Pallid Sturgeon LAA 
No 

effect 
Bridger-Teton 
NF 

The Forest is extremely distant from where the species 
occurs so there would be No Effect 6 

144 Pallid Sturgeon LAA NLAA 
Medicine Bow 
NF 

The Forest boundary is too distant from occupied or 
critical habitat for retardant impacts 6 
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145 
Razorback 
Sucker LAA NLAA 

Manti-LaSal 
NF 

Forest Service boundary is too distant from occupied or 
critical habitat for retardant impacts; No water depletions  
associated with retardant application - "For National 
Forest System Lands in Utah, no water from streams, 
ponds, lakes or reservoirs is drafted from these water 
bodies and mixed with retardant for use by aerial or 
ground delivery systems." 6 

146 
Razorback 
Sucker LAA NLAA 

Uinta-Wasatch-
Cache NF 

Forest Service boundary is too distant from occupied or 
critical habitat for retardant impacts; No water depletions  
associated with retardant application - "For National 
Forest System Lands in Utah, no water from streams, 
ponds, lakes or reservoirs is drafted from these water 
bodies and mixed with retardant for use by aerial or 
ground delivery systems." 6 

147 
Razorback 
Sucker LAA NLAA Ashley NF 

Forest Service boundary is too distant from occupied or 
critical habitat for retardant impacts; No water depletions  
associated with retardant application - "For National 
Forest System Lands in Utah, no water from streams, 
ponds, lakes or reservoirs is drafted from these water 
bodies and mixed with retardant for use by aerial or 
ground delivery systems." 6 

148 
Razorback 
Sucker LAA 

No 
effect Fishlake NF 

Forest Service boundary is too distant from occupied or 
critical habitat for retardant impacts; No consultation 
required for water depletions in these drainages; No water 
depletions anticipated 6 

149 
Razorback 
Sucker LAA 

No 
effect Dixie NF 

Forest Service boundary is too distant from occupied or 
critical habitat for retardant impacts; No consultation 
required for water depletions in these drainages; No water 
depletions anticipated 6 
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150 
Razorback 
Sucker LAA NLAA 

Arapahoe and 
Roosevelt NF 

Forest Service boundary is too distant from occupied or 
critical habitat for retardant impacts; No water depletions  
associated with retardant application - "For National 
Forest System Lands in Colorado, no water from streams, 
ponds, lakes or reservoirs is drafted from these water 
bodies and mixed with retardant for use by aerial or 
ground delivery systems." 6 

151 
Razorback 
Sucker LAA NLAA White River NF 

Forest Service boundary is too distant from occupied or 
critical habitat for retardant impacts; No water depletions  
associated with retardant application - "For National 
Forest System Lands in Colorado, no water from streams, 
ponds, lakes or reservoirs is drafted from these water 
bodies and mixed with retardant for use by aerial or 
ground delivery systems." 6 

152 
Razorback 
Sucker LAA NLAA 

Med-Bow 
Routt NR 

Forest Service boundary is too distant from occupied or 
critical habitat for retardant impacts; No water depletions  
associated with retardant application - "For National 
Forest System Lands in Colorado, no water from streams, 
ponds, lakes or reservoirs is drafted from these water 
bodies and mixed with retardant for use by aerial or 
ground delivery systems." 6 

153 
Razorback 
Sucker LAA NLAA 

Bridger-Teton 
NF 

Forest Service boundary is too distant from occupied or 
critical habitat for retardant impacts to be likely; No 
consultation required for water depletions in these 
drainages; No water depletions anticipated 6 

154 water howellia LAA NLAA  
Idaho 
Panhandle NF not present on FS 6 

155 water howellia LAA NLAA Clearwater NF not prestent on FS 6 
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156 water howellia LAA NLAA Medocino NF likelihood of misapplication is discountable 6 

157 water howellia LAA NLAA Flathead NF likelihood of misapplication is discountable 6 

158 white sturgeon LAA NLAA 

Kootenai and 
Idaho Pan 
Handle NF 

Young life stages (eggs and young fish) that would be 
affected by retardant are not likely present in the Montana 
portion of the Kootenai River  (L Lockard, FWS 2011).   6 

159 
Bakersfield 
cactus NLAA NLAA 

 
See BA justification. 8 

160 
Braunton's milk-
vetch LAA NE 

 

Astragalus brauntonii is endemic to coastal southern 
California and only occurs in five disjunct geographic 
areas in Ventura, Los Angeles, and Orange Counties, 
California.  These areas are (1) Simi Hills in eastern 
Ventura and western Los Angeles Counties; (2) eastern 
Santa Monica Mountains in Los Angeles County; (3) 
western Santa Monica Mountains near Pacific Palisades, 
Los Angeles County; (4) San Gabriel Mountains in 
Monrovia, Los Angeles County; and (5) Santa Ana 
Mountains in Orange County (CNDDB 2007 in USFWS 
2009).  There are currently 20 known occurrences; 6 of 
these (30 percent) are on private lands, 8 (40 percent) are 
on local agency lands (city and regional parks), 4 (20 
percent) are on State lands (Topanga State Park, Chino 
Hills State Park, and Coal Canyon Ecological Reserve), 
and 2 (10 percent) are on Federal lands (Santa Monica 
Mountains National Recreation Area; CNDDB 2007 in 
USFWS 2009).  None of the sites are on Forest Service 
System lands and therefore, the species and critical 
habitat do not occur within the action area and will not be 
affected by the proposed action. 8 
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161 California condor NLAA NLAA 
 

We expect that effects of retardant use on National Forest 
System lands will be discountable to California condors 
because (1) the Forest Service will place 600 ft avoidance 
buffer zones around known condor nesting sites and maps 
of these sites will be provided to fire-fighting personnel; 
(2) if a wildfire occurs in condor historical nesting habitat 
and condors aren't currently using those sites, the Forest 
Service will apply retardant to protect those sites rather 
than let the trees burn (especially the giant sequoias and 
redwoods that condors have used in the past and 
recently); (3) during condor nesting season, the Forest 
Service will not allow trees that condors use for nesting 
to burn if the condors aren't currently using them; (4) the 
Forest Service will employ the avoidance buffers around 
nests only when the nests are active; and (5) the Forest 
Service will place a ¼-mile avoidance buffer around 
condor hacking sites, which are holding pens and release 
sites for condors in the wild.  8 

162 
California red-
legged frog CH NE NLAA 

 

Fire retardant is not anticipated to adversley affect  
designated critical habitat due to potential effects on 
PCE's and essential features being considered short-term 
and/or insignificant. 8 

163 
California 
taraxacum CH NLAA NLAA 

 

1) low amounts of fire retardant are dropped annually 
compared to the extent of Forest Service land (USFS 
2011); 2) the Forest Service will map and avoid 
application of fire retardant to these areas, to the extent 
feasible; and 3) the typical fire retardant application 
(about 1-1.5 ac ((0.4-0.6 ha)) would cover a small amount 
of any of these designated or proposed critical habitats.   8 
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164 
California tiger 
salamander LAA NLAA Sierra NF 

Although data on the toxicity of fire retardant to adult 
amphibians is lacking, given the low retadant use on the 
Sierra National Forest and that fire retardant is most 
likely to be applied at a time of year when Calafornia  
tiger salamanders are utilizing underground refugia, the 
potential for fire retadant to affect the terrestrial stage of 
this species is discountable.  Although fire retardant has 
been demonstrated to be fatal to aquatic vertebrates, 
given the low retardant used on the Sierra National 
Forest, and that retardant will most likely be applied 
during the time of year when larval salamanders have 
already undergone metamorphosis and have migrated into 
upland areas, the potetnial for fire retardant to affect the 
aquatic life stage of this species is discountable. 8 

165 

Coastal 
California 
gnatcatcher LAA NLAA 

 

There is a low likelihood of toxicological effects to the 
gnatcatcher due to the mobility of this species; 2) the 
breeding season for the gnatcatcher (late February 
through July) is generally outside the primary fire season 
in southern California (August to October), when most 
fire retardant would be applied; 3) low amounts of fire 
retardant are applied annually compared to the extent of 
Forest Service land (USFS 2011); 4) maps of gnatcatcher 
habitat will be provided to fire-fighting personnel and 
these areas will be avoided, to the extent feasible; and 5) 
low levels of misapplications have occurred in past 
applications.  Finally, low numbers of gnatcatchers occur 
on Forest Service lands in southern California.  The 
Forest Service estimates about 692 ac (280 ha) of 
occupied habitat occurs on the Cleveland National Forest, 
although only 5-8 pairs have recently been found there 8 
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(USFWS 2005a).  

166 

Coastal 
California 
gnatcatcher  CH NLAA NLAA 

 

There is a low likelihood of toxicological effects to the 
gnatcatcher due to the mobility of this species; 2) the 
breeding season for the gnatcatcher (late February 
through July) is generally outside the primary fire season 
in southern California (August to October), when most 
fire retardant would be applied; 3) low amounts of fire 
retardant are applied annually compared to the extent of 
Forest Service land (USFS 2011); 4) maps of gnatcatcher 
habitat will be provided to fire-fighting personnel and 
these areas will be avoided, to the extent feasible; and 5) 
low levels of misapplications have occurred in past 
applications.  Finally, low numbers of gnatcatchers occur 
on Forest Service lands in southern California.  The 
Forest Service estimates about 692 ac (280 ha) of 
occupied habitat occurs on the Cleveland National Forest, 
although only 5-8 pairs have recently been found there 
(USFWS 2005a).  8 
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167 
Conservancy 
fairy shrimp LAA NLAA Los Padres NF 

The breeding season is outside of the fire season and does 
not overlap.  The life span of the shrimp is Dec. - May 
and the fire season where the shrimp is located in the 
forest is later due to the higher elevation.  The effects of 
fire on the cysts are expected to be discountable as they 
are very resilient and are dormant during the fire season. 8 

168 
Conservancy 
fairy shrimp CH LAA NLAA 

 

The PCEs for this species are not likely to be adversely 
affected by any retardant within the designated critical 
habitat.  8 

169 

Cushenbury 
Buckwheat, 
Cushenbury 
Milk-vetch, 
Parish’s Daisy, 
San Bernardino 
Mountains 
Bladderpod, 
Munz’s Onion, 
Nevin’s 
Barberry, San 
Diego 
Thornmint, 
Thread-leaved 
Brodiaea, Quino 
Checkerspot 
Butterfly, and 
Laguna 
Mountains 
Skipper CH NLAA NLAA 

 

1) low amounts of fire retardant are dropped annually 
compared to the extent of Forest Service land (USFS 
2011); 2) the Forest Service will map and avoid 
application of fire retardant to these areas, to the extent 
feasible; and 3) the typical fire retardant application 
(about 1-1.5 ac ((0.4-0.6 ha)) would cover a small amount 
of any of these designated or proposed critical habitats.   8 
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170 
Cushenbury 
Oxytheca CH NLAA NLAA 

 

1) low amounts of fire retardant are dropped annually 
compared to the extent of Forest Service land (USFS 
2011); 2) the Forest Service will map and avoid 
application of fire retardant to these areas, to the extent 
feasible; and 3) the typical fire retardant application 
(about 1-1.5 ac ((0.4-0.6 ha)) would cover a small amount 
of any of these designated or proposed critical habitats.   8 

171 
giant kangaroo 
rat NLAA NLAA 

 
See BA justification. 8 

172 June sucker CH LAA NLAA 
 

Forest Service boundary is too distant from critical 
habitat for retardant impacts; No water depletions  
associated with retardant application - "For National 
Forest System Lands in Utah, no water from streams, 
ponds, lakes or reservoirs is drafted from these water 
bodies and mixed with retardant for use by aerial or 
ground delivery systems." 8 

173 
Kern primrose 
sphinx moth LAA NLAA Los Padres NF 

We have determined that the proposed project is not 
likely to adversely affect Kern primrose sphinx moths or 
their critical habitat for the following reasons:  (1) the 
adult moth flight season (January to early April) is well 
before typical fire season in late summer and early fall; 
(2) instars would be underground in summer and fall so 
are unlikely to be affected by wildfire or retardant drops; 
(3)  instars spend several years in diapause buried in 
loose soil and their emergence is correlated to wet years 
(i.e. instars would come out in the springtime when 
weather and habitat are relatively moist, again not during 
fire season); and (4)  the fairly wide distribution of 
suitable habitat on the Los Padres National Forest is in 8 
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sandy wash areas, well below elevations where retardant 
would be dropped. 

174 
Kern primrose 
sphinx moth CH NLAA NE 

 
No critical habitat has been designated for this species 8 

175 least bell's vireo NLAA NLAA 
 

1) there is a low likelihood of toxicological effects to the 
vireo due to the mobility of the species; 2) low amounts 
of fire retardant are applied annually compared to the 
extent of Forest Service land (USFS 2011); 3) maps of 
vireo habitat will be provided to fire-fighting personnel 
and these areas will be avoided, to the extent feasible; 4) 
low levels of misapplications have occurred in past 
applications; and 5) most vireos will likely have fledged 
by the primary fire season in southern California 
(August-October). 8 

176 
Little Kern 
Golden Trout CH LAA NLAA 

 

Fire retardant is not anticipated to adversley affect  
designated critical habitat due to potential effects on 
PCE's and essential features being considered short-term 
and/or insignificant. 8 

177 
McDonald's 
rock-cress NLAA NLAA 

 

(addtl to BA justifications): nutrient load as a result of 
drop within habitat expected to be short-term, due to 
predominately steep rocky terrain and well-drained 
character of soils; potential for exotic species invasion 8 
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judged relatively low on serpentine substrate, particularly 
in this terrain. 

178 

Mountain 
yellow-legged 
frog LAA NLAA 

 

1) low amounts of fire retardant are applied annually 
compared to the extent of Forest Service land (USFS 
2011); 2) areas of mountain yellow-legged frog habitat 
will be buffered by a 600-foot (182-m) avoidance zone 
that is focused on its habitat, which is an increase from 
the previous 300-foot (91-m) generic avoidance zone 
from aquatic systems and should decrease the potential 
for a misapplication; 3) the mountain yellow-legged frog 
tends to occur in small, isolated areas and at the 
headwaters of streams, making it less likely that fire 
retardant will enter into habitat for this species from 
upstream or that applications will occur that are necessary 
to protect human life; 4) low levels of misapplications 
have occurred in past applications, in general; and 5) 
despite several wildfires proximal to or within mountain 
yellow-legged frog habitat, confirmed fire retardant 
applications in mountain yellow-legged frog habitat have 
not been reported since the listing of this species in 2002.   8 

179 
Peninsular 
bighorn sheep NLAA NLAA 

 

Nitrate absorption by plants tends to occur only under 
certain circumstances such as under low light conditions 
and high temperatures or when drought occurs late in the 
growing season.  In addition, the potential for nitrate 
poisoning lasts only a few weeks (Dodge 1970).  Further, 
Peninsular bighorn sheep make only limited use of Forest 
Service lands and application rates of fire retardants are 
relatively low.  Based on data from 2000-2010, the San 8 



        2011 USFWS Biological Opinion on USFS Aerial Application of Fire Retardants on NFS Lands  
 

Return to Table of Contents  621 | P a g e  

N
um

be
r 

Species or 
Critical Habitat 
(CH) 

O
rig

in
al

 
U

SF
S 

de
te

rm
in

at
io

n 

U
SF

W
S 

fin
al

 
de

te
rm

in
at

io
n 

Applicable area Justification 

USFWS 
Region 

(see 
appendix 

A) 
Bernardino National Forest averaged 315 acres (ac) (127 
hectares (ha)) of fire retardant applications per year over 
677,628 ac (274,226 ha) of Forest Service land (USFS 
2011).   

180 
San Bernadino 
bluegrass CH NLAA NLAA 

 

1) low amounts of fire retardant are dropped annually 
compared to the extent of Forest Service land (USFS 
2011); 2) the Forest Service will map and avoid 
application of fire retardant to these areas, to the extent 
feasible; and 3) the typical fire retardant application 
(about 1-1.5 ac ((0.4-0.6 ha)) would cover a small amount 
of any of these designated or proposed critical habitats.   8 

181 
Santa Ana River 
woolly-star LAA NLAA 

 
Species not known to occur within the action area.  8 

182 
Sierra Nevada 
bighorn sheep NLAA NLAA 

 

According to the supporting information provided by the 
USFS, fire retardant chemicals may be toxic to ruminants 
because retardant application can result in high nitrate 
levels in plants.  The increase in nitrate levels could result 
in nitrate poisoning of Sierra Nevada bighorn sheep that 
graze on affected plants.  Nitrate poisoning could occur 
after fire retardants enter the soil, are converted to nitrates 
and then are absorbed by plants (Dodge 1970).  However, 
absorption by plants tends to occur only under certain 
circumstances such as under low light conditions and 
high temperatures or when drought occurs late in the 
growing season.  In addition, the potential for nitrate 
poisoning lasts only a few weeks (Dodge 1970).  We 
expect that effects of retardant use on National Forest 8 
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System lands will be discountable to Sierra Nevada 
bighorn sheep based on the following reasons:  (1) the 
likelihood of Sierra Nevada bighorn sheep would be in an 
area where a fire retardant drop would occur is low 
because they typically inhabit steep, open terrain, where 
fire retardant would be of little use;  (2)  Sierra Nevada 
bighorn sheep may be in lowland areas in winter; 
however, fires are unlikely during that time of year; (3) if 
retardant was accidentally dropped on an area where 
Sierra Nevada bighorn sheep were located, some 
individual Sierra Nevada bighorn sheep could be affected 
but the effect of retardant chemicals on ruminants is 
related to length and quantity of exposure and we do not 
anticipate that individual animals would experience the 
quantity and duration of exposure necessary to elicit a 
toxicological effect.  Thus, we concur that Sierra Nevada 
bighorn sheep are not likely to be adversely affected by 
the proposed action. 

183 

Southern 
Mountain 
buckwheat CH NLAA NLAA 

 

1) low amounts of fire retardant are dropped annually 
compared to the extent of Forest Service land (USFS 
2011); 2) the Forest Service will map and avoid 
application of fire retardant to these areas, to the extent 
feasible; and 3) the typical fire retardant application 
(about 1-1.5 ac ((0.4-0.6 ha)) would cover a small amount 
of any of these designated or proposed critical habitats.   8 
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184 
Tidewater goby 
CH LAA NLAA 

 

Indirect effects to tidewater goby critical habitat would 
come primarily from misapplications of retardant on 
Forest Service lands over the next 10 years that may 
expose the primary constituent elements of tidewater 
goby critical habitat to diluted toxic chemicals carried 
downstream, leading to habitat degradation from 
eutrophication processes.  Approximately 5 critical 
habitat units are within 6.2 miles of the Los Padres 
National Forest and Six Rivers National Forest 
boundaries could potentially be affected:  Lake 
Earl/Talawa in Del Norte County and the following in 
Santa Barbara County: Gaviota Creek, Mission 
Creek/Laguna Channel, Arroyo Burro, and 
Winchester/Bell Canyon.  Based on our analysis for 
adverse effects to the occupied habitat, we expect 91 
percent of occupied habitat for tidewater gobies 
throughout the species range to continue to support 
tidewater gobies and to accommodate any population 
recolonization or expansion the species experiences.  
Likewise, the effects of retardant use on Los Padres 
National Forest lands will be discountable to the primary 
consituent elements of critical habitat for tidewater gobies 
because none of the critical habitat units are within the 
action area of the project and only a small portion of 
critical habitat for the species throughout its range will be 
indirectly affected. 8 

185 
triple-ribbed 
milk-vetch LAA NLAA 

 
Species not known to occur within the action area.  8 
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186 
Vernal pool fairy 
shrimp LAA NLAA Los Padres NF 

The breeding season is outside of the fire season and does 
not overlap.  The life span of the shrimp is Dec. - May 
and the fire season where the shrimp is located in the 
forest is later due to the higher elevation.  The effects of 
fire on the cysts are expected to be discountable as they 
are very resilient and are dormant during the fire season. 8 

187 
vernal pool 
tadpole shrimp LAA NLAA 

 

The breeding season is outside of the fire season and does 
not overlap.  The life span of the shrimp is Dec. - May 
and the fire season where the shrimp is located in the 
forest is later due to the higher elevation.  The effects of 
fire on the cysts are expected to be discountable as they 
are very resilient and are dormant during the fire season. 8 

188 Yreka phlox LAA NLAA 
 

Yreka phlox is endemic to serpentine soils.  Suitable 
habitat does not have fuel ladders, decadent shrub 
canopies, or other heavy accumulations of fuels.  
Therefore, suitable habitat is considered a natural barrier 
where fire retardant is not used.  From 2000 to 2008, all 
fires on Soap Creek Ridge were suppressed with 
helicopter water drops on single lightning-ignited pine 
trees until local fire crews could be deployed.  The spur 
ridges on Soap Creek Ridge would not be used as anchor 
points. 8 
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189 
Ouachita rock 
pocketbook LAA NLAA 

Ouachita 
National Forest 

See appendix for explanation of basis for changed effects 
determinations for Ouachita NF in AR. 4 

190 Rayed Bean LAA NLAA 

George 
Washington 
and Jefferson 
National 
Forests 

This species occurs only outside of the boundaries of the 
GWJNF within the large mainstem Clinch and Powell 
Rivers within the Upper Tennessee River Basin, in the 
vicinity of the GWJNF.  Based on information from 
GWJNF, only 11 aerial fire retardant drops had occurred 
on GWJNF from 2000 to 2010.  The forest types in the 
GWJNF (primarily Appalachian hardwoods) have longer 
natural fire return intervals, humidity tends to be higher 
than many other forest types, high rates of decomposition 
naturally reduce fuel loads, as well as other factors.  
GWJNF believe that the use of fire retardant on GWJNF 
in coming years is also less likely to occur than in the 
past decade.  This is due to a philosophical change to 
reduce intensive fire suppression.  As an additional 
protective measure, GWJNF has proposed to establish 
exclusion areas that encompass the entire sixth-order 
watersheds that support threatened and endangered 
aquatic species.  Consequently, taking into account the 
combination of the  infrequent, small, and low intensity 5 
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wildfires, low need for use of retardant and consequent 
low likelihood of retardant use, low likelihood of 
misapplication in the event of any use, the additional 
avoidance and minimization provided by exclusion areas, 
and the low likelihood that retardant will reach mussel 
and fish habitat in a concentration that will affect mussels 
and fish, the effects of retardant use on the suite of listed 
mussels and fish in the Upper Tennessee River portion of 
the GWJNF are insignificant and discountable. 
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Appendix C. Region 1 Analytical Frameworks  

 

USFWS Pacific Region, Portland, Oregon 
 
Nationwide Aerial Application of Fire Retardant on National Forest System Land:  
Justifications for Changed Determinations  
 
Kincaid’s lupine (Lupinus oreganus var. kincaidii) 
 
In the action area, Kincaid’s lupine (Lupinus oreganus var. kincaidii) is known to occur on 
Umpqua National Forest.  The occurrence on the Umpqua National Forest is on a low ridge in a 
wildland urban interface directly adjacent to private land.  The risk of retardant drops on 
ridgelines formed the basis for the Forest Service’s (FS) may effect, likely to adversely affect 
determination.  However, the following factors have led us to determine that the proposed action 
is not likely to adversely affect Lupinus oreganus var. kincaidii.   
 
Large fires are unlikely to occur in next ten years in the small 0.3-acre area where the species 
occurs on the Umpqua Forest.  Only a very small percentage of land is expected to have fire 
retardant applied to it annually (less than 0.025% by any individual forest).  Furthermore, fuel 
loads are not very high due to a recent thinning project adjacent to 0.3-acre occurrence.  Water is 
often used in area to control the smaller, more frequent fires that may occur on the Forest.  A 
300-foot retardant use avoidance area has been mapped around known species occurrences on 
the Umpqua National Forest.  In conclusion, it is our determination that the proposed action may 
effect, but is not likely to adversely affect Lupinus oreganus var. kincaidii. 
 
Wenatchee Mountains checker-mallow (Sidalcea oregana var. calva) 
 
In the action area, Wenatchee Mountains checker-mallow (Sidalcea oregana var. calva) is know 
from two populations on or immediately adjacent to the Okanogan-Wenatchee National Forest.  
The FS based its may effect, likely to adversely affect determination for Sidalcea oregana var. 
calva on historical use of retardant in the past which has been more than 0.01% annually on 
Okanagan-Wenatchee combined with the fact that the species occurs in small isolated population 
increasing the risk that unknown occurrences may be hit with retardant or that invoking an 
exception to the guidelines could occur.  However, the following factors have led us to determine 
that the proposed action may effect, but is not likely to adversely affect Sidalcea oregana var. 
calva. 
 
A modified project description was delivered via a September 14, 2011, email sent from Mr. 
Mark Skinner, Regional Botanist of the Forest Service’s Region 6, to Mr. Daniel Brown, U.S. 
Fish and Wildlife Service’s Region 1.  The record of this email in our files is sufficient to 
establish a commitment by the FS to this change in the project description of the proposed 
action.  The following changes were made.  Mapped avoidance areas have been expanded for 
Sidalcea and its designated critical habitat to a distance of 0.5-mile.  With this expanded 
avoidance area in place, the potential for retardant misapplication to impact Sidalcea is 
extremely unlikely to occur for the following reasons.   
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Misapplication resulting from pilot error, encroaching into the edge of the avoidance area (edge) 
is extremely unlikely to occur due to the moderately steep terrain associated with the edge of the 
avoidance area and the heavy fuel concentrations; fire retardant application would simply be too 
difficult to apply and its effectiveness would be very low in heavy fuels.  Misapplication from 
pilot error that leads to direct exposure from accidental or intentional drop inside the avoidance 
area (core) is also extremely unlikely for both of the reasons stated above.  In conclusion, it is 
our determination that the proposed action may effect, but is not likely to adversely affect 
Sidalcea oregana var. calva. 
 
Oregon chub (Oregonichthys crameri) 
 
In the action area, Oregon Chub (Oregonichthys crameri) is known from eight sites, totaling 
approximately 24 acres in the Middle Fork Willamette River subbasin that occur within the 
boundaries of the Willamette NF.  One Oregon chub site (1.8 acres) within the Coast Fork 
Willamette River subbasin is located within the boundaries of the Umpqua NF.  The FS has 
established 300-foot avoidance areas around known occurrences for this species and its critical 
habitat. 
 
None of the small fires of the past ten years required aerial applications of fire retardant in the 
vicinity of Oregon chub habitat.  It is unknown whether aerial applications would be necessary 
for future fires.  Typically, however, if fire retardant is used it would be applied at or near the 
ridgeline. This is a safe distance from Oregon chub habitat.   
 
Based on information presented in the BA, the 302 retardant drops are expected to occur during 
the ten year timeframe of this consultation in the 1.6-million acre Willamette NF.  Nationally, 
forests have a 0.42 percent chance of misapplication in waterbodies. Assuming the same rate of 
misapplications, we would expect to see 1.3 misapplications in the Willamette NF over the next 
ten years.  Fewer than two misapplications (on average) affecting an area of 1.4 acres over a 10-
year period on the Willamette NF, which encompasses 1.6 million acres, is extremely unlikely to 
impact Oregon chub habitat encompassing less than 24 acres.   
 
Less than one misapplication (on average) affecting an area of 1.4 acres over a 10-year period on 
the Umpqua NF, which encompasses 1 million acres, is extremely unlikely to impact Oregon 
chub habitat encompassing less than 2 acres.   
 
Given the size of the areas subject to misapplication and the size of Oregon chub-occupied areas 
within these two National Forests, what would be very atypical use of fire retardant in areas 
occupied by Oregon chub, and the extra protection afforded by 300-foot avoidance areas, the 
likelihood of adverse effects caused by the proposed action is extremely unlikely to occur and 
therefore discountable.  In conclusion, it is our determination that the proposed action may 
effect, but is not likely to adversely affect the Oregon chub. 
 
Oregon chub critical habitat 
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Within the action area, critical habitat is only designated within the Willamette NF. Two 
misapplications affecting an area of 1.4 acres over a 10-year period on the Willamette NF, which 
encompasses 1.6 million acres, are not likely to impact chub critical habitat encompassing 16.5 
acres. Given the size of the areas subject to misapplication and the size of chub critical habitat 
within this National Forest, what would be very atypical use of fire retardant in areas designated 
as Oregon chub critical habitat, and the extra protection afforded by 300-foot avoidance areas for 
Oregon chub critical habitat, adverse effects caused by the proposed action are discountable.  In 
conclusion, it is our determination that the proposed action may effect, but is not likely to 
adversely affect Oregon chub critical habitat. 
 
Northern spotted owl critical habitat 
 
Critical habitat for the northern spotted owl comprises forest types that support spotted owls 
across the range that occur in concert with either nesting, roosting, foraging habitat or dispersal 
habitat.  Spotted owl critical habitat comprises 23% of the Forest Service acres within the range 
of the northern spotted owl.  The Forest Service BA notes that retardant drops may damage the 
forest canopy.  This would result in damage to PCEs listed above.  Additional alteration of the 
PCEs may occur as a result of the effects of the ammonium sulfates and organic polysaccharides 
that can kill leaves as addressed in the BA.  Leaf death could result in a decrease in canopy 
cover, which is a PCE listed above.  Therefore, we can not conclude that there is no effect to 
northern spotted owl critical habitat as was suggested in the Forest Service BA.   
 
We do believe the likely effects associated with retardant drops are insignificant, however, and is 
therefore not likely to adversely affect northern spotted owl critical habitat for the following 
reasons.  Retardant drops cover a small footprint on the landscape.  Typical drops are 50-75 feet 
wide and up to 800 feet long, according to the BA (p. 14).  This results in a drop footprint of 1.4 
acres. Retardant drops that damage forest canopy from the force of impact tend to be the 
exception and not the rule.  Potential damage at that scale is not expected to change the 
functionality of critical habitat.   Damage to the forest canopy from needle death would be short 
term, with new needles growing in the following year.  Furthermore, the agent responsible for 
the needle death is found in only one of the retardants used by the Forest Service, and that 
retardant is being phased out.  In conclusion, it is our determination that the proposed action may 
effect, but is not likely to adversely affect northern spotted owl critical habitat. 
 
 
Nationwide Aerial Application of Fire Retardant on National Forest System Land:  
Justifications for NLAA Concurrences 
 
Gentner Mission Bells (Fritillaria gentnerei) 
 
The USFS BA presented the following justification for their may effect, not likely to adversely 
affect determination for Gentner mission bells (Fritillaria gentnerei).  Fires mostly occur in this 
forest after this species has completed its annual growth and is beginning summer dormancy, and 
since the plant grows from a bulb in a fairly broad range of microsite conditions, it is presumably 
not sensitive to the retardant salts or changes in the environment that the retardant could cause so 
retardant is not likely to adversely affect individuals or populations. 
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Our assessment follows.  Rangewide, Fritillaria gentnerei occurs over a 2,500 square mile area 
in 2 southwest Oregon counties (Jackson and Josephine) and Siskiyou County in northern 
California. The species covers an area roughly of approximately 333 acres. The two population 
sites on the Rogue River – Siskiyou National Forest cover approximately 0.25 acres or 0.08 
percent of the total species’ range. 
 
Fires typically occur from late May to September. The Fritillaria gentnerei growing season is 
from February through June, but in the Rogue River National Forest Fritillaria gentnerei 
populations, the dormant season begins in mid-May. Therefore the fire and growing season 
windows overlap minimally.  With a relatively small risk of early season fires, it is unlikely fire 
retardant will be dropped on a population during the plant’s growing season.   
 
Large fires in next 10 years (when retardant would be applicable) in the two small areas where 
the fritillary occurs (0.25 acres, collectively) would be extremely unlikely given that only a very 
small percentage of land is expected to have fire retardant applied to it annually (less than 
0.025% by any individual forest).  Water is more often used in the areas to control smaller, more 
frequent fires.  Weeds are unlikely to become established as a result of a single retardant drop in 
one year and populations outside of the Jacksonville area, especially of areas within the forest, 
are not as stressed by competition of invasive noxious weeds, such as yellow starthistle 
(Centaureum solstitialis) and Scotch broom (Cytisus scoprarius). 
 
In conclusion, based on the factors presented above, we concur with the FS determination that 
the proposed action may effect, but is not likely to adversely affect Fritillaria gentnerei. 
 
 
Northern Idaho ground squirrel (Spermophilius bruenneus bruenneus) 
 
The USFS BA presented a screening process for determining that the proposed action is unlikely 
to adversely affect small mammals, including northern Idaho ground squirrel (Spermophilius 
bruenneus bruenneus) (NIDGS).  The basis for the FS’ NLAA determination is ground squirrel 
species are fossorial and can avoid direct impacts from the potential use for aerial application of 
fire retardant by retreating to burrows underground.  In addition, the BA suggested high use of 
aerial application of fire retardant and high potential for NIDGS occupied habitat areas on the 
Boise National Forest will be offset by avoidance mapping when areas are determined occupied. 
This mitigation measure of avoiding occupied NIDGS sites when using aerial retardant is 
consistent with the Payette National Forest's BA for the action of fire management activities that 
resulted in our concurrence that the use of retardant in this manner may effect, but is not likely to 
adversely affect the NIDGS. 
 
There are 2,300 acres of known occupied habitat for the northern Idaho ground squirrel.  Of 
those 2,300 acres, 1,025 acres, approximately 45% of known occupied habitat, occur on the 
Payette National Forest.  Avoidance mapping of all currently occupied habitat will minimize 
potential adverse effects to the species.  Northern Idaho ground squirrel occupied habitat areas 
on the Boise National Forest will receive avoidance mapping when areas are determined 
occupied.  According to the BA, typical retardant swath widths and lengths varies based on 



        2011 USFWS Biological Opinion on USFS Aerial Application of Fire Retardants on NFS Lands  
 

Return to Table of Contents  631 | P a g e  

delivery of aircraft, but on average is 50-74 feet by up to 800 feet long.  The Payette National 
Forest averages 92 fire retardant drops a year (the Forest is 2,424,840 acres) and, according to 
the BA, estimated acres of retardant applied averages 196 acres.  Based on the number of acres 
that receives retardant on the Forest each year, and the avoidance mapping of occupied habitat, 
the unlikelihood of misapplication into that avoidance area, the potential for northern Idaho 
ground squirrel to be adversely affected by the action is discountable.  Effects will be considered 
insignificant. Fire Management Actions, including the use of fire retardant, on the Payette 
National Forest was also considered and consulted upon in 2009, and concurrence of NLAA was 
provided by the Service at that time.   
 
In conclusion, based on the factors presented above, we concur with the FS determination that 
the proposed action may effect, but is not likely to adversely affect the northern Idaho ground 
squirrel. 
 
Woodland Caribou (Rangifer tarandus caribou) 
 
The USFS BA presented a screening process for determining that the proposed action is unlikely 
to adversely affect large mammals, including woodland caribou (Rangifer tarandus caribou).  
The basis for the FS’ NLAA determination is caribou is large and highly mobile.   
 
The mountain ecotype of woodland caribou, to which the Selkirk Mountains population belongs, 
occurs in high elevation (generally above 4,000 feet elevation), steep terrain of the mountainous 
southeastern and east-central portions of B.C., and the Selkirk Mountains of northern Idaho and 
northeastern Washington.  Mountain caribou are closely tied to old-growth coniferous forests of 
the Interior Wet-belt ecosystem of B.C. and the United States.  This caribou ecotype primarily 
occupies old-growth cedar/hemlock and spruce/fir forests that typically have high snow levels.  
Suitable habitat is defined as old-growth forests (at least 150 years old) which support abundant 
arboreal lichens.  
 
Although woodland caribou are considered present within the action area, their numbers are 
extremely low (estimated at approximately 45 individuals) and most of the population generally 
occupies habitat in British Columbia.  According to the BA, typically retardant swath widths and 
lengths varies based on delivery aircraft but on average is 50-75 feet wide by up to 800 feet long.  
Additionally, according to the BA, estimated acres of retardant applied per forest ranges between 
1 to 367 acres (less than 0.0025 percent) of Forest Service land annually.  Thus, given the low 
numbers of caribou, coupled together with their mobility and the limited scope of area 
potentially affected by aerial fire retardant drops, the potential for caribou to be directly affected 
is discountable.  Similarly, the limited frequency of fire retardant drops and limited area 
potentially affected through such actions have little ability to effect any significant habitat 
changes that would result in significant indirect effects to the species. 
 
Furthermore, fire retardant drops, to the extent they reduce the overall area impacted by wildfire 
may indirectly beneficially affect caribou. 
 
In conclusion, based on the factors presented above, we concur with the FS determination that 
the proposed action may effect, but is not likely to adversely affect the Woodland Caribou. 
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Wenatchee checker-mallow critical habitat 
 
The USFS BA presented the following justification for their may effect, not likely to adversely 
affect determination for Wenatchee checker-mallow (Sidalcea oregana var. calva) critical 
habitat.  Critical habitat for this species has been mapped with a 300-foot avoidance area.  The 
primary constituent elements for this species includes:   surface water or saturated upper soil 
profiles; a wetland plant community dominated by native grasses and forbs, and generally free of 
woody shrubs and conifers, would produce shade and competition for Sidalcea oregana var. 
calva; seeps and springs on fine textured soils (clay loams and silt loams), which contribute to 
the maintenance of hydrologic processes necessary to support meadows which remain moist into 
the early summer; and elevations of 488–1,000 m (1,600– 3,300 ft)  (66 FR 46536-46548).  
Impacts to PCE’s are expected to be minor and may be affected but not likely to be adversely 
affected.   
Our assessment follows.  The potential for impacts to designated critical habitat for Sidalcea 
oregana var. calva are discountable for many of the same reasons as presented in the species 
analysis, but is also insignificant.  The primary constituent elements of designated critical habitat 
for Sidalcea oregana var. calva are mainly associated with the hydrology (i.e., maintaining 
surface water and saturated upper soil profiles), species composition of a wetland plant 
community (i.e., one that is native and has minimal shade and competitive effects), and seeps 
and springs that support wet meadow hydrological processes.  Fire retardant misapplication is 
not expected to have any effect on the hydrology of designated critical habitat for Sidalcea 
oregana var. calva. 
 
In conclusion, based on the factors presented above, we concur with the FS determination that 
the proposed action may effect, but is not likely to adversely affect designated critical habitat for 
Sidalcea oregana var. calva. 
 
 

  



        2011 USFWS Biological Opinion on USFS Aerial Application of Fire Retardants on NFS Lands  
 

Return to Table of Contents  633 | P a g e  

Appendix D. Region 2 Analytical Frameworks  

 

This explains how to move forward with the fire retardant consultation.  We will be using Table 
1 out of the bulltrout template, in which you adjust the number of retardant drops for each forest 
provided in the BA by dividing the total number of retardant drops by 11 years and multiplying 
by 10 years.  This gets you to an estimate for the proposed life of the action of 10 years (whereas 
the BA reported 11 years).  Then you take that number and multiply it by 0.42, the number of 
drops expected to enter waterways.  This is what got me to the "1" for the Apache-Sitgreaves.  
EX:  A-S had 390 drops.  390/11 = 35.454545 etc.  x 10 = 354.5 expected fire retardant drops in 
10 years.  354.5 x.0042 = 1.4890908.  So, I'm rounding up to 2 anticipated misapplications for 
the A-S. 
 
Key points: 
 

 Spell out all of your assumptions and make note of any weaknesses/shortcomings, use of 
worse case scenario, etc. 

 As far as take versus reinitiation triggers, we could use the multiplier of 0.42 as the 
proposed action, as this is the figure they provide in the BA.  So that gives the Apache-
Sitgreaves the 2, and any misapplications beyond that would trigger reinitiation.  I am 
going to use 6.2 miles of habitat as my take statement for each mile.  So, for the Apache-
Sitgreaves example, any habitat take beyond that 12.4 miles would be an exceedance of 
take. 
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Appendix E. Region 4 Analytical Frameworks  
CTFO—Cherokee National Forest  

 

May Affect—Not Likely to Adversely Affect Determinations 

 

The Cookeville Tennessee Field Office (CTFO) discussed additional avoidance measures with the U.S. 

Forest Service for the Cherokee National Forest in areas where 14 aquatic species are present.  The 

trend in the use of fire retardant on the Cherokee NF has been decreasing in the past decade (Jim 

Herrig, Cherokee National Forest pers. comm. 2011).  These additional commitments, combined with 

the low likelihood of fire retardant use allows the CTFO to concur with a May Affect—Not Likely To 

Adversely Affect determination for these 14 aquatic species.  The CTFO recognizes, however, that in the 

rare instance that fire retardant was used on Cherokee NF there could be unavoidable, detrimental 

effects to listed species.  A brief reasoning for MA—NLAA determinations is provided below. 

 

Appalachian elktoe (Alasmidonta raveneliana) 

A May affect–Not Likely to Adversely Affect determination can be reached because of the following: 

 

1. Avoidance areas were expanded beyond the 300-foot stream buffer to a 500-foot avoidance 
area along the Nolichucky River mainstem from the NC/TN state line to Chestoah;  the 
standard 300-foot avoidance area would apply to Nolichucky River tributaries.    

2. All fire crews will perform ground reconnaissance to verify that missed applications do not 
occur or if they occur stream water quality has not been adversely affected 

3. Annual meetings (if fire retardant drops do take place) will take place to discuss results of 
water quality sampling. 

 

Cumberland combshell (Epioblasma brevidens) 

A May affect–Not Likely to Adversely Affect determination can be reached because of the following: 

 

1. Avoidance areas were expanded beyond the 300-foot stream buffer to a 500-foot avoidance 
area along the Nolichucky River mainstem from the NC/TN state line to Chestoah;  the 
standard 300-foot avoidance area would apply to Nolichucky River tributaries.    

2. All fire crews will perform ground reconnaissance to verify that missed applications do not 
occur or if they occur stream water quality has not been adversely affected 
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3. Annual meetings (if fire retardant drops do take place) will take place to discuss results of 
water quality sampling. 

 

 

Oystermussel (Epioblasma capsaeformis) 

A May affect–Not Likely to Adversely Affect determination can be reached because of the following: 

 

1. Avoidance areas were expanded beyond the 300-foot stream buffer to a 500-foot 
avoidance area along the Nolichucky River mainstem from the NC/TN state line to 
Chestoah;  the standard 300-foot avoidance area would apply to Nolichucky River 
tributaries.    

2. All fire crews will perform ground reconnaissance to verify that missed applications do 
not occur or if they occur stream water quality has not been adversely affected 

3. Annual meetings (if fire retardant drops do take place) will take place to discuss results 
of water quality sampling. 

 

Tan riffleshell (Epioblasma walkeri) 

A May affect–Not Likely to Adversely Affect determination can be reached because of the following: 

 

1. Avoidance areas were expanded beyond the 300-foot stream buffer to a 500-foot 
avoidance area along the Hiwassee River mainstem from the U.S. Highway 411 crossing 
upstream to the NC/TN state line;  the standard 300-foot avoidance area would apply to 
Hiwassee River tributaries.  

2. All fire crews will perform ground reconnaissance to verify that missed applications do 
not occur or if they occur stream water quality has not been adversely affected 

3. Annual meetings (if fire retardant drops do take place) will take place to discuss results 
of water quality sampling. 

 

Fine-lined pocketbook (Lampsilis altilis) 

A May affect–Not Likely to Adversely Affect determination can be reached because of the following: 

 

1. Avoidance areas were expanded beyond the 300-foot stream buffer to a 500-foot 
avoidance area along the Conasauga River mainstem from the Cherokee National 
Forest boundary upstream to the TN/GA state line;  the standard 300-foot 
avoidance area would apply to Conasauga River tributaries.  
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2. All fire crews will perform ground reconnaissance to verify that missed applications 
do not occur or if they occur stream water quality has not been adversely affected 

3. Annual meetings (if fire retardant drops do take place) will take place to discuss 
results of water quality sampling. 

 

 

Coosa moccasinshell (Medionidus parvulus) 

A May affect–Not Likely to Adversely Affect determination can be reached because of the following: 

 

1. Avoidance areas were expanded beyond the 300-foot stream buffer to a 500-
foot avoidance area along the Conasauga River mainstem from the Cherokee 
National Forest boundary upstream to the TN/GA state line;  the standard 300-
foot avoidance area would apply to Conasauga River tributaries.  

2. All fire crews will perform ground reconnaissance to verify that missed 
applications do not occur or if they occur stream water quality has not been 
adversely affected 

3. Annual meetings (if fire retardant drops do take place) will take place to discuss 
results of water quality sampling. 

 

Southern pigtoe (Pleurobema georgianum) 

A May affect–Not Likely to Adversely Affect determination can be reached because of the following: 

 

1. Avoidance areas were expanded beyond the 300-foot stream buffer to a 500-
foot avoidance area along the Conasauga River mainstem from the Cherokee 
National Forest boundary upstream to the TN/GA state line;  the standard 300-
foot avoidance area would apply to Conasauga River tributaries.  

2. All fire crews will perform ground reconnaissance to verify that missed 
applications do not occur or if they occur stream water quality has not been 
adversely affected 

3. Annual meetings (if fire retardant drops do take place) will take place to discuss 
results of water quality sampling. 

 

Cumberland bean (Villosa trabalis) 

A May affect–Not Likely to Adversely Affect determination can be reached because of the following: 
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1. Avoidance areas were expanded beyond the 300-foot stream buffer to a 
500-foot avoidance area along the Hiwassee River mainstem from the U.S. 
Highway 411 crossing upstream to the TN/NC state line;  the standard 300-
foot avoidance area would apply to Hiwassee River tributaries.  

2. All fire crews will perform ground reconnaissance to verify that missed 
applications do not occur or if they occur stream water quality has not been 
adversely affected 

3. Annual meetings (if fire retardant drops do take place) will take place to 
discuss results of water quality sampling. 

 

Blue shiner (Cyprinella caerulea) 

A May affect–Not Likely to Adversely Affect determination can be reached because of the following: 

 

1. Avoidance areas were expanded beyond the 300-foot stream buffer to a 
500-foot avoidance area along the Conasauga River mainstem from the 
Cherokee National Forest boundary upstream to the TN/GA state line;  the 
standard 300-foot avoidance area would apply to Conasauga River 
tributaries.  

2. All fire crews will perform ground reconnaissance to verify that missed 
applications do not occur or if they occur stream water quality has not been 
adversely affected 

3. Annual meetings (if fire retardant drops do take place) will take place to 
discuss results of water quality sampling. 

 

Duskytail darter (Etheostoma percnurum = sitikuense) 

A May affect–Not Likely to Adversely Affect determination can be reached because of the following: 

 

1. Avoidance areas were expanded beyond the 300-foot stream buffer to a 
500-foot avoidance area along the Citico Creek mainstem from the 
Cherokee National Forest boundary upstream to one mile upstream of 
the mouth of Barkcamp Creek and Tellico River mainstem from the 
Cherokee National Forest boundary to the Tellico Plains/Robinsville 
Road and Tellico River Highway split;  the standard 300-foot avoidance 
area would apply to Citico Creek and Tellico River tributaries.  

2. All fire crews will perform ground reconnaissance to verify that missed 
applications do not occur or if they occur stream water quality has not 
been adversely affected 

3. Annual meetings (if fire retardant drops do take place) will take place to 
discuss results of water quality sampling. 
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Smoky madtom (Noturus baileyi) 

A May affect–Not Likely to Adversely Affect determination can be reached because of the following: 

 

1. Avoidance areas were expanded beyond the 300-foot stream buffer 
to a 500-foot avoidance area along the Citico Creek mainstem from 
the Cherokee National Forest boundary upstream to one mile 
upstream of the mouth of Barkcamp Creek and Tellico River 
mainstem from the Cherokee National Forest boundary to the 
Tellico Plains/Robinsville Road and Tellico River Highway split;  the 
standard 300-foot avoidance area would apply to Citico Creek and 
Tellico River tributaries.  

2. All fire crews will perform ground reconnaissance to verify that 
missed applications do not occur or if they occur stream water 
quality has not been adversely affected 

3. Annual meetings (if fire retardant drops do take place) will take 
place to discuss results of water quality sampling. 

 

 

 

 

 

Yellowfin madtom  (Noturus flavipinnis) 

A May affect–Not Likely to Adversely Affect determination can be reached because of the following: 

 

1. Avoidance areas were expanded beyond the 300-foot stream buffer to a 
500-foot avoidance area along the Citico Creek mainstem from the 
Cherokee National Forest boundary upstream to one mile upstream of 
the mouth of Barkcamp Creek and Tellico River mainstem from the 
Cherokee National Forest boundary to the Tellico Plains/Robinsville 
Road and Tellico River Highway split;  the standard 300-foot avoidance 
area would apply to Citico Creek and Tellico River tributaries.  

2. All fire crews will perform ground reconnaissance to verify that missed 
applications do not occur or if they occur stream water quality has not 
been adversely affected 

3. Annual meetings (if fire retardant drops do take place) will take place to 
discuss results of water quality sampling. 
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Conasauga logperch (Percina jenkinsi) 

A May affect–Not Likely to Adversely Affect determination can be reached because of the following: 

 

1. Avoidance areas were expanded beyond the 300-foot stream buffer to a 
500-foot avoidance area along Conasauga River mainstem from the 
Cherokee National Forest boundary upstream to the TN/GA state line;  
the standard 300-foot avoidance area would apply to Conasauga River 
tributaries.  

2. All fire crews will perform ground reconnaissance to verify that missed 
applications do not occur or if they occur stream water quality has not 
been adversely affected 

3. Annual meetings (if fire retardant drops do take place) will take place to 
discuss results of water quality sampling. 

 

 

Snail darter (Percina tanasi) 

A May affect–Not Likely to Adversely Affect determination can be reached because of the following: 

 

1. Avoidance areas were expanded beyond the 300-foot stream buffer 
to a 500-foot avoidance area along Hiwassee River mainstem from 
U.S. Highway 411 crossing upstream to the NC/TN state line; the 
standard 300-foot avoidance area would apply to Hiwassee River 
tributaries.  

2. All fire crews will perform ground reconnaissance to verify that 
missed applications do not occur or if they occur stream water 
quality has not been adversely affected 

3. Annual meetings (if fire retardant drops do take place) will take 
place to discuss results of water quality sampling. 

 

Amber darter (Percina antesella) 

A May affect–Not Likely to Adversely Affect determination can be reached because of the following: 

 

4. Avoidance areas were expanded beyond the 300-foot stream buffer to a 
500-foot avoidance area along Conasauga River mainstem from the 
Cherokee National Forest boundary upstream to the TN/GA state line;  
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the standard 300-foot avoidance area would apply to Conasauga River 
tributaries.  

5. All fire crews will perform ground reconnaissance to verify that missed 
applications do not occur or if they occur stream water quality has not 
been adversely affected 

6. Annual meetings (if fire retardant drops do take place) will take place to 
discuss results of water quality sampling. 

 

 

The effects of aerial fire retardant application on listed mussels and fish on the 
Chattahoochee-Oconee National Forests 

The U.S. Forest Service’s (USFS) most recent (August 2011) Biological Assessment (BA) 
regarding the use of aerially-applied fire retardants, made a determination that the activity is 
likely to adversely affect the federally-listed finelined pocketbook (Lampsilis altilis), scaleshell 
mussel (Leptodea leptodon), Coosa moccasinshell (Medionidus parvulus), southern pigtoe 
(Pleurobema georgianum), blue shiner (Cyprinella caerulea), cherokee darter (Etheostoma 
scotti), amber darter (Percina antesella), Conasauga logperch (Percina jenkinsi) on the 
Chattahoochee-Oconee National Forest (Forest).  The U.S. Fish and Wildlife Service’s (Service’s) 
Georgia Field Office has worked closely with the Forest to evaluate the effects of the proposed 
action on these species and identify reasonable measures to avoid and minimize potential 
impacts to listed species.  After reviewing information provided by the Forest in Georgia, we 
concurred with their “not likely to adversely affect” determinations for these species. 

The susceptibility of southern Appalachian forests to fire is less than many other forest types in 
the country.  The forest types (primarily Appalachian hardwoods) have longer natural fire 
return intervals, humidity tends to be higher than many other forest types, and high rates of 
decomposition naturally reduce fuel loads.  In addition to the resulting lower prevalence of 
wildfires, these same factors tend to result in less intense fire behavior and smaller wildfires.  
Additionally, the forest are characterized by deep coves and folded topography (and thus a 
greater percentages of mesic forest) and have even fewer fires than other parts of the Southern 
Appalachians.  The Forest has not used arial fire retardants in the last 10 years and does not 
expect to use retardants in the future.  In the event that arial fire retardant is used Section 7 
consultation will be re-initiated and post-application water quality testing combined with visual 
surveys will be conducted.  Surveys will document changes in mortality levels of aquatics and 
would asses whether fire retardant entered water bodies on the Forest. 
  
Taking into account the combination of standard forest management via prescribed fire and 

low intensity seasonal wildfires; extremely low historic and predicted need for and use of 

retardant; and the low probability of misapplication in locations and amounts that would affect 

listed species, the expected effects of on these listed species would be insignificant and 

discountable. 
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PCFO- Panama City Field Office, Florida 

 

Likely to Adversely Affect to Not Likely to Adversely Affect Determinations: 

Four Listed Plants: Apalachicola National Forest and Two Listed Freshwater Mussel 

Species 

 

Plants 

 

    The U.S. Forest Service Biological Assessment (BA) originally made a determination that use of aerially applied 

fire retardants is “ likely to adversely affect”(LAA) federally listed plants species on the Apalachicola National 

Forest (NF) including Harper’s beauty (Harperocallis flava), Godfrey’s butterwort (Pinguicula ionantha), White 

birds-in-a-nest (Macbridia alba) and Florida skullcap (Scutellaria floridana). The U.S.F.W.S. Office in Panama City 

Florida (PCFO) has been working closely with the National Forests in Florida (NFF) and Apalachicola National Forest 

staff to further evaluate the effects of the proposed action and to clarify the discussion provided in the BA for 

these species. 

 

    We revisited the “Analysis Process” discussed on pages 20-20 and pages 38-41 in the BA and how the process 

applies to these species.  On 08/15/2011 NFF requested that the effects determination for the 4 plants species be 

changed to “not likely to adversely affect” (NLAA) (e-mail from Micah Thorning NFF staff biologist to Stan Simpkins 

JAFO biologist and Harold Mitchell PCFO biologist).  The U.S.F.W.S. JAFO, PCFO and NFF (including the staff of the 

Apalachicola NF) have concluded the appropriate determination of effects for these species is NLAA for the 

reasons discussed below: 

 

    The NFF estimates that 58 acres of its landbase are annually treated by aerial application of fire retardant.  This 

estimate amounts to 0.0047% of the total landbase acres treated annually.  We feel that this figure does not meet 

the test for LAA in table BA-3 in the BA; “aerial application of fire retardant is applied on more than 0.010% of its 

land base annually. As documented in table PL-3 none of the Apalachicola NF listed plants species occur as 

populations or individuals in a single area.   
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    More importantly these species occur in open, fire dependent, frequently burned longleaf pine or scrub 

vegetative communities.  NFF has an aggressive prescribed fire program and the majority of the stands where the 

plants occur are on a prescribed fire rotation.  Fire retardant on the Apalachicola NF when infrequently used, is 

typically used during catastrophic fire events in areas with extremely high fuel loading characterized by fuel 

models different from those in stands where the listed plants are known to occur.  The open frequently burned 

communities where the 4 federally listed plant species are normally found is not characteristic of areas where fire 

retardant is used.  Therefore, even if aerial application would occur on 0.010%  or more of the NFF land base, we 

believe that the Apalachicola NF meets the test for NLAA in table BA-3; “if a species occurs on a forest with more 

than 0.01 % of its landbase annually, yet occurs in habitats with a very low likelihood of retardant application:” 

 

    Furthermore, all stands where these plants occur have been avoidance mapped.  Buffers within 100 feet of 

known occurrences are included in the no retardant application zone.   

 

    Due to the low annual application rates of retardant on the NFF (0.0047%), the low potential for retardant to be 

used in habitats where the plants are known to occur, and stands where plants occur are avoidance mapped, we 

believe that adverse effects for the use of fire retardant on the 4 federally listed plants on the Apalachicola NF 

identified above are extremely unlikely to occur.    

 

Mussels 

 

    The U.S. Forest Service Biological Assessment (BA) originally made a determination that use of aerially applied 

fire retardants is “likely to adversely affect”(LAA) federally listed freshwater mussel species on the Apalachicola 

National Forest (ANF) including the fat threeridge (Amblema neislerii), and purple bankclimber (Elliptoideus 

slotianus). The USFWS Office in Panama City Florida (PCFO) has been working closely with the National Forests in 

Florida (NFF) and Apalachicola National Forest (ANF) staff to further evaluate the effects of the proposed action 

and to clarify the discussion provided in the BA for these species. 

 

The Apalachicola river runs north to south along the western side of the ANF. The buffer zones on the east and 

west sides of the river have been identified as “no drop” zones for the use of fire retardant even in the extremely 

unlikely event that retardant is used. The only way that fire retardant would be dropped in the river, or within the 

buffer zone of the river is in the case of an accidental missed drop or used to immediately protect life and property 

in the case of a catastrophic wildfire. The likelihood of either of these scenarios occurring is extremely low, given 

the chance for such a wildfire along the banks of the river, and the very low probability of the use of the retardant 

in the first place in this area (see the data for plants, above).  
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Given the extremely low likelihood that retardant would be used within the area where the material could enter 

the river, or under catastrophic wildfire conditions we believe this meets the criterion that a determination of 

NLAA for the freshwater mussels in the Apalachicola river is appropriate.   

 

There are four other species of mussel that occur in the Apalachicola river drainage, but are not within proximity 

of any of the ANF that would be reasonably expected to have any impacts from the use of fire retardant on the 

ANF. For this reason, those mussel species have been removed from the consultation. 

 

  

 

The effects of aerial fire retardant application on listed mussels, crayfish and fish within rivers 
and their associated watersheds (6-Digit Hydrologic Unit Code) and caves and their associated 
recharge areas within the Ozark-St. Francis National Forest  

The U.S. Forest Service Biological Assessment (USFS BA) made a determination that use of 
aerially applied fire retardants is likely to adversely affect numerous endangered/threatened 
mussels, crayfish and fish including fat pocketbook (Potamilus capax), scaleshell (Lepotodea 
leptodon), pink mucket (Lampsilis abrupta), ozark cavefish (Amblyopsis rosae), pallid sturgeon 
(Scaphirhynchus albus), Benton County cave crayfish (Cambarus aculabrum), and Hell Creek 
cave crayfish (Cambarus zophanastes). According to USFWS records, the three cave endemic 
species and their associated recharge areas do not occur on the OZSFNF.  The USFWS office in 
Arkansas (ARFO) worked closely with the Ozark-St. Francis National Forests (OZSFNF) to 
evaluate the effects of the proposed action on these species and identify reasonable measures 
to avoid and minimize potential effects to listed species. 

OZSFNF have maintained records of the use of aerially applied fire retardants on their forest.  
The air tanker base that provides aerially fire retardant support to the OZSFNF also provides 
support other state and federal agencies upon request.  Over the past 12 years, a total of 
75,000 gallons from 25 drops of retardant was applied on the OZSFNF.  There has only been one 
retardant drop on the St. Francis NF and it was used to protect a house.  There only has been 
two drops of retardant (3,000 gallons each) on the OZSFNF during the past six years.  The 
majority of retardant drops (23 of 25 totaling 69,000 gallons) over the past 12 years occurred 
from 2000 – 2005.  Depending on release rates from the tanker, a typical 3,000 gallon retardant 
application would cover 345 to 3,250 linear feet.  Assuming an application width of 50 feet, a 
3,000 gallon drop would affect 0.4 to 3.5 acres or 9.6 to 84 acres and 0.4 to 3.5 acres for the 
Ozark NF and St. Francis NF, respectively, for the 75,000 gallons.  OZSFNF records indicate that 
there has never been a misapplication of fire retardant within currently established buffers for 
federally listed or Forest Sensitive species.  With the total of approximately 1.2 million and 
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22,600 acres of USFS lands included within the Ozark NF and St. Francis NF, respectively, and 
assuming an equal probability of application on all lands, the probability of a particular site 
having retardant applied is approximately 0.00007 and 0.0001 percent for the Ozark NF and St. 
Francis NF, respectively, based on the past 12 years (maximum of 84 acres affected divided by 
1.2 million acres for Ozark NF and 3.5 acres affected divided by 22,600 acres for the St. Francis 
NF).  In addition, the use of fire retardant on the OZSFNF indicates decreasing frequency of 
retardant drops over the past decade.   

Consequently, OZSFNF believes that establishing exclusion areas is a good approach to further 
reduce potential effects, and will not significantly affect their ability to suppress fires.  As 
additional protective measures, OZSFNF has proposed to establish the following minimization 
and/or avoidance measures when applying fire retardant: 

1. OZSFNF will establish avoidance areas and maps to protect streams inhabited by listed 
aquatic species within 6-Digit Hydrologic Unit Codes (HUC) watersheds and these maps 
will be provided to air tanker bases, dispatch center, and the incident commander.   
 
2. OZSFNF will establish avoidance maps to protect caves inhabited by listed aquatic 

species within their recharge areas and these maps will be provided to air tanker 
bases, dispatch center, and the incident commander.   
 
 

3. OZSFNF will designate the entire recharge area of the Ozark cavefish, Benton County 
cave crayfish and Hell Creek cave crayfish as an avoidance area to protect these 
species.  
 

4. OZSFNF will expand from the original 300-foot buffer around waterways with listed 
aquatic species to a 500 foot buffer to protect from retardant runoff.  To protect 
from retardant input from tributaries, avoidance areas also will include a 300 foot 
buffer on either side of tributaries feeding into occupied streams within the 6-Digit 
HUC.   
 

5. Post drop water quality monitoring and emergency consultation will be initiated for 
retardant drops within the 500 foot buffer or a recharge area with a listed aquatic 
species.  Water quality sampling will occur as soon as it is safe for personnel to enter 
the area. 

 

These watershed, recharge area, and buffer boundaries are readily discernible to pilots and fire 
planners and therefore, are readily avoidable.  Even if pilots accidentally enter these 
watersheds, pilot SOP instructions to use 500 and 300 foot buffers to protect waterways may 
further reduce potential risk of retardants entering waterways in the event of a misapplication.  
No application will occur within a recharge area inhabited by a listed species. 
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Consequently, taking into account the combination of the  infrequent, small, and low intensity 
wildfires, low need for use of retardant and consequent low likelihood of retardant use, low 
likelihood of misapplication in the event of any use, the additional avoidance and minimization 
provided by exclusion areas, and the low likelihood that retardant will reach mussel habitat in a 
concentration that will affect mussels, the effects of retardant use on the suite on listed aquatic 
species of the OZSFNF are insignificant and discountable. 
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The effects of aerial fire retardant application on listed mussels and fish within rivers and 
their associated watersheds (6-Digit Hydrologic Unit Code) within the Ouachita National 
Forest  

The U.S. Forest Service Biological Assessment (USFS BA) made a determination that use of 
aerially applied fire retardants is likely to adversely affect numerous endangered/threatened 
mussels and fish including winged mapleaf (Quadrula fragosa), Arkansas fatmucket (Lampsilis 
powellii), Ouachita rock pocketbook (Arkansia wheeleri), pink mucket (Lampsilis abrupta), and 
leopard darter (Percina pantherina). The USFWS office in Arkansas (ARFO) worked closely with 
the Ouachita National Forest (ONF) to evaluate the effects of the proposed action on these 
species and identify reasonable measures to avoid and minimize potential effects to listed 
species. 
ONF have maintained records of the use of aerially applied fire retardants on their forest.  The 
air tanker base that provides aerially fire retardant support to the ONF also provides support 
other state and federal agencies upon request.  Over the past 12 years (2000-September 20, 
2011), a total of 92,000 gallons from 31 drops of retardant was applied on the ONF.  Until 
September 20, 2011, there had been zero drops of retardant on the ONF during the past five 
years.  One drop totaling 2,000 gallons (0.3 to 2.5 acres) was applied to a wildfire on the ONF 
during the September 20th fire.  The seven year period from 2000 – 2006 accounted for 30 of 31 
retardant drops (90,000 gallons) on the ONF.  Depending on release rates from the tanker, a 
typical 3,000 gallon retardant application would cover 345 to 3,250 linear feet.  Assuming an 
application width of 50 feet, a 3,000 gallon drop would affect 0.4 to 3.5 acres or 12.3 to 107.5 
acres for the total 92,000 gallons.  ONF records indicate that there has never been a 
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misapplication of fire retardant within currently established buffers (300 feet) for federally 
listed or Forest Sensitive species.  With approximately 1.8 million acres of USFS lands included 
within the ONF, and assuming an equal probability of application on all lands, the probability of 
a particular site having retardant applied is approximately 0.00006 percent, based on the past 
12 years (maximum of 107.5 acres affected divided by 1.8 million acres).  In addition, the use of 
fire retardant on the ONF indicates decreasing frequency of retardant drops over the past 12 
years.  In 2011, there have been 118 fires that burned 3,878 on the ONF and 845 acres on 
private land.  This is the most intensive fire season on the ONF since 2006, but only one 
retardant drop has been made during this year. 

Consequently, ONF believes that establishing exclusion areas is a good approach to further 
reduce potential effects, and will not significantly affect their ability to suppress fires.  As 
additional protective measures, ONF has proposed to establish the following minimization 
and/or avoidance measures when applying fire retardant: 

1. ONF will establish avoidance areas and maps to protect streams inhabited by listed 
aquatic species within 6-Digit Hydrologic Unit Codes (HUC) watersheds and these maps 
will be provided to air tanker bases, dispatch center, and the incident commander.   
 
2. ONF will expand from the original 300 foot buffer around waterways with listed 

aquatic species to a 500 foot buffer to protect from retardant runoff.  To protect 
from retardant input from tributaries, avoidance areas also will include a 300 foot 
buffer on either side of tributaries feeding into occupied streams within the 6-Digit 
HUC.   
 

3. Post drop water quality monitoring and emergency consultation will be initiated for 
retardant drops within the 500 foot buffer.  Water quality sampling will occur as 
soon as it is safe for personnel to enter the area. 

 

These watershed and buffer boundaries are readily discernible to pilots and fire planners and 
therefore, are readily avoidable.  Even if pilots accidentally enter these watersheds, pilot SOP 
instructions to use 500 and 300 foot buffers to protect waterways may further reduce potential 
risk of retardants entering waterways in the event of a misapplication. 

Consequently, taking into account the combination of the  infrequent, small, and low intensity 
wildfires, low need for use of retardant and consequent low likelihood of retardant use, low 
likelihood of misapplication in the event of any use, the additional avoidance and minimization 
provided by exclusion areas, and the low likelihood that retardant will reach mussel habitat in a 
concentration that will affect mussels, the effects of retardant use on the suite on listed aquatic 
species of the ONF are insignificant and discountable. 
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JAFO-Jacksonville, North Florida Field Office  

 

Likely to Adversely Affect to Not Likely to Adversely Affect Determinations: 

Four Listed Plants: Ocala National Forest 

 

 

    The U.S. Forest Service Biological Assessment (BA) originally made a determination that use of aerially applied 

fire retardants is “ likely to adversely affect”(LAA) federally listed plants species on the Ocala National Forest (NF) 

including Florida bonamia (Bonamia grandifolia), scrub buckwheat (Erigonum longifolium var. gnaphalifolium), 

Britton’s beargrass (Nolina brittonia) and Lewton’s polygala (Polygala lewtonii).  The U.S.F.W.S. Office in 

Jacksonville Florida (JAFO) has been working closely with the National Forests in Florida (NFF) and Ocala National 

Forest staff to further evaluate the effects of the proposed action and to clarify the discussion provided in the BA 

for these species. 

 

    We revisited the “Analysis Process” discussed on pages 20-20 and pages 38-41 in the BA and how the process 

applies to these species.  On 08/15/2011 NFF requested that the effects determination for the 4 plants species be 

changed to “not likely to adversely affect” (NLAA) (e-mail from Micah Thorning NFF staff biologist to Stan Simpkins 

JAFO biologist).  Both the U.S.F.W.S. JAFO and NFF (including the staff of the Ocala NF) have concluded the 

appropriate determination of effects for these species is NLAA for the reasons discussed below: 
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    The NFF estimates that 58 acres of its landbase are annually treated by aerial application of fire retardant.  This 

estimate amounts to 0.0047% of the total landbase acres treated annually.  We feel that this figure does not meet 

the test for LAA in table BA-3 in the BA; “aerial application of fire retardant is applied on more than 0.010% of its 

land base annually. As documented in table PL-3 none of the Ocala NF listed plants species occur as populations or 

individuals in a single area.   

 

    More importantly these species occur in open, fire dependent, frequently burned longleaf pine or scrub 

vegetative communities.  NFF has an aggressive prescribed fire program and the majority of the stands where the 

plants occur are on a prescribed fire rotation.  Fire retardant on the Ocala NF when infrequently used, is typically 

used during catastrophic fire events in areas with extremely high fuel loading characterized by fuel models 

different from those in stands where the listed plants are known to occur.  The open frequently burned 

communities where the 4 federally listed plant species are normally found is not characteristic of areas where fire 

retardant is used.  Therefore, even if aerial application would occur on 0.010%  or more of the NFF land base, we 

believe that the Ocala NF meets the test for NLAA in table BA-3; “if a species occurs on a forest with more than 

0.01 % of its landbase annually, yet occurs in habitats with a very low likelihood of retardant application:” 

 

    Furthermore, all stands where these plants occur have been avoidances mapped.  Buffers within 100 feet of 

known occurrences are included in the no retardant application zone.   

 

    Due to the low annual application rates of retardant on the NFF (0.0047%), the low potential for retardant to be 

used in habitats where the plants are known to occur, and stands where plants occur are avoidance mapped, we 

believe that adverse effects for the use of fire retardant on the 4 federally listed plants on the Ocala NF identified 

above are extremely unlikely to occur.    

 

 

The effects of aerial fire retardant application on the federally endangered Carolina 
heelsplitter (Lasmigona decorata) and its critical and occupied habitat within Sumter National 
Forest (SNF), South Carolina 

The U.S. Forest Service Biological Assessment (USFS BA) made a determination that use of 
aerially applied fire retardants is likely to adversely affect numerous endangered mussels 
including the Carolina heelsplitter.  This species occurs within tributaries in Management Area 
1, SNF, Long Cane Ranger District.    The USFWS office in South Carolina has worked closely with 
SNF to evaluate the effects of the proposed action on this species and identify reasonable 
measures to avoid and minimize potential impacts to listed species. 
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According to SNF’s Revised Land and Resource Management Plan (2004), fire behavior and its 
effects vary within the Sumter National Forest. The piedmont is characterized by gentle rolling 
hills. Steeper, longer slopes characterize the mountains, and affect fire behavior and fire size 
more dramatically than the topography found in the piedmont.  The Sumter National Forest 
suppresses an average of 30 wildland fires annually, which burn approximately 200 acres of 
National Forest land. Humans cause 94 percent of these fires: most are intentionally set or 
escaped debris burning; lightning causes 6 percent of these fires. Most fires, 86 percent, are 10 
acres or fewer (SNF Revised Land and Resource Management Plan, 2004). 
 
Within SNF, Long Cane Ranger District Management Area 1, the heelsplitter occurs within the 
main stem of Turkey Creek and its tributaries, including Mountain, Sleepy and Beaverdam 
Creeks.  The heelsplitter has also been found in Cuffeytown, Little Stevens and Stevens Creeks, 
all of which run through or have tributaries that run through Management Area 1.  USFS lands 
directly abut these waterways, and several small creeks and their tributaries drain from USFS 
lands directly into Turkey and Stevens Creeks, resulting in the potential for retardant to enter 
these waterways in the event of a misapplication.   

As a protective measure, SNF has agreed to establish 500 foot buffers on perennial streams and 
300 foot buffers on intermittent streams within Management Area 1.  SNF has also agreed to 
insert the following language into the BA/BO as a mitigation measure: “Prior to fire retardant 
application, all pilots shall be briefed on the locations of all T&E species avoidance zones in the 
project area.”  
 
Consequently, taking into account the combination of the small, and low intensity wildfires, low 
need for use of retardant and consequent low likelihood of retardant use, as well as the 
additional avoidance and minimization provided by the buffer areas, and the low likelihood that 
retardant will reach mussel habitat in a concentration that will affect mussels, the use of 
retardants on SNF may affect, but is not likely to adversely affect, the Carolina heelsplitter.   
 

References: 

USDA, Forest Service.  2004.  Revised Land and Resource Management Plan: Sumter National 

 Forest. Management Bulletin R8-MB 116A;  208pgs. 

The effects of aerial fire retardant application on listed mussels (3) and fish (1) on the Pisgah 
and Nantahala National Forests 

The U.S. Forest Service’s (USFS) most recent (June 2011) Biological Assessment (BA) regarding 
the use of aerially applied fire retardants, made a determination that the activity is likely to 
adversely affect†† the endangered little-wing pearlymussel (Pegias fibula), Cumberland bean 
pearlymussel (Villosa trabalis), and the Appalachian elktoe (Alasmidonta raveneliana) on the 

                                                           
†† In the original BA (February 2008), all four species were considered ―not likely to be jeopardized‖ and the 
―adverse effects‖ and ―quantification of take‖ determinations were to be made during the emergency consaultation 
process as outlined in 50 CFR 402.02.   
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Nantahala (NNF) and Pisgah National Forests (PNF) (Appalachian elktoe only).  Additionally, the 
BA determined that the threatened spotfin chub (Erimonax monachus) was likely to be 
adversely affected (NNF only).  The U.S. Fish and Wildlife Service’s (USFWS) Asheville Field 
Office (AFO) has worked closely with the Pisgah and Nantahala National Forests to evaluate the 
effects of the proposed action on these species and identify reasonable measures to avoid and 
minimize potential impacts to listed species.  After reviewing information provided by the 
National Forest in North Carolina (letter dated January 22, 2008), the AFO concurred (letter 
dated January 31, 2008) with “not likely to adversely affect” determinations for the little-wing 
pearly mussel and the Appalachian elktoe on the NNF and PNF. 

The susceptibility of southern Appalachian forests to fire is less than many other forest types in 
the country.  The forest types (primarily Appalachian hardwoods) have longer natural fire 
return intervals, humidity tends to be higher than many other forest types, high rates of 
decomposition naturally reduce fuel loads, as well as other factors.  In addition to the resulting 
lower prevalence of wildfires, these same factors tend to result in less intense fire behavior and 
smaller wildfires.  Additionally, the NNF and PNF (particularly the NNF) are characterized by 
deep coves and folded topography (and thus a greater percentages of mesic forest) and have 
even fewer fires than other parts of the Southern Appalachians.   
 
The NNF and PNF have very low retardant use.  On the NNP and PNF, between the years 2001 
and 2010, the average wildfire covered only about 33 acres and  most wildfires were smaller 
than 5 acres – making fire suppression without use of aerial retardants more manageable than 
in many other forests.  Over the last 10 years (2001-2010), the NNF and PNF (combined) have 
average 11.2 drops per year and averaged only 1.4 retardant drops per year since 2005.  Four of 
the last six years have had no retardant use.  The average retardant drop has been about 2414 
gallons, covering about 2.8 acres (generally Coverage Level 2-3, about 2 gallons/100ft2).  The 
NNF and PNF cover about 1.04  million acres.  This equates to an average annual retardant 
coverage (2001 to 2010) of about 31 acres (0.00298% of the NNF and PNF).  Even in the highest 
use year (2001), only 205 acres had retardant applied (0.0197% of the NNF and PNF) and the 
total coverage for the last 10 years is only 310 acres (0.0298% of the NNF and PNF).  There have 
been no recorded misapplications in the last 11 years. 
 
In addition to 300-foot buffer zones on both sides of all waterways (as required by the 2007 Fire 

Management Guidelines), both the NNF and PNF will employ the following measures to protect 

federally listed species and their habitats: 

The USFS will provide “red-zone‡‡” maps and information designed specifically to avoid or 
minimize the effects of fire suppression on aquatic species and federally listed terrestrial 

                                                           
‡‡―Red zones‖ are areas that contain species on the federal list of endangered and threatened species, critical habitats 
for such species, and/or areas that, if impacted, could affect these species.  Fire ignition or suppression activities in 
―red zones‖ must occur in coordination with the U.S. Fish and Wildlife Service and may require formal consultation 
under section 7 of the Endangered Species Act of 1973, as amended.  Fire ignition or suppression activities in ―red 
zones‖ should only be conducted to protect federally listed species, enhance the recovery of federally listed species, 
or protect human life and property. 
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species to dispatch centers and all district fire management officers.  These “red zones” 
include: 

a. the aforementioned 300-foot buffer zones on both sides of all 
waterways, 

 

b. all designated critical habitats for all federally listed species, 
 

c. 1,500-foot buffers around all known occurrences of any federally listed 
species (dissolved into contiguous polygons where buffers overlap), and 

 

d. polygons, encompassing significant occupied and suitable habitats but 
where no critical habitat has been designated (e.g., known and suitable 
habitats for the noonday globe), as agreed to by USFS and USFWS 
biologists. 

 
In total, these buffers/red zones protect more than 29% of the two National Forests (307,447 
acres).   

Consequently, taking into account the combination of the  infrequent, small, and low intensity 
wildfires, low need for use of retardant and consequent low likelihood of retardant use, low 
likelihood of misapplication in the event of any use, the additional avoidance and minimization 
provided by exclusion areas, and the low likelihood that retardant will reach fish/mussel habitat 
in a concentration that will affect either, the effects of retardant use on on listed mussels and 
fish on the Nantahala and Pisgah National Forests are insignificant and discountable. Notably, 
potential adverse effect to the Cumberland bean pearly mussel are even less as the species has 
not be found on the NNF or PNF.  This species has been found in the Hiwasee River near the far 
southwestern corner of the NNF.  However, drainage from the NNF enters the Hiwasee River 
below the known location for this species. 
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The effects of aerial fire retardant application on the pallid sturgeon within the Big Sunflower 
River adjacent to the Delta National Forest   

 

The U.S. Forest Service Biological Assessment (USFS BA) made a determination that use of 
aerially applied fire retardants is likely to adversely affect the pallid sturgeon.  The pallid 
sturgeon can be found in the Lower Yellow Stone River, the Missouri River, and the lower 
Mississippi River.  Pallid Sturgeon has been collected in the Big Sunflower River in Sharkey 
County, Mississippi near the Delta National Forest.  The USFWS office in Mississippi (MSFO) 
have worked closely with the staff from the National Forests of Mississippi to evaluate the 
effects of the proposed action on this species and identify reasonable measures to avoid and 
minimize potential impacts. 

 

The Delta National Forest in the only bottomland hardwood ecosystem in the National Forest 
System, containing over 60,000 acres of bottomland hardwoods and forested  wetlands.  The 
susceptibility of bottomland hardwood forests to fire is less than many other forest types in the 
country.  The historical role of fire in the bottomland hardwood ecosystem is unclear.  Drought 
probably played a role, and low to moderate intensity wildfires may been been frequent.  Low 
intensity fires are the norm in these forests because fuel loads are generally light due to rapid 
decomposition on these moist, humid sites   These characteristics help make fire suppression 
without use of aerial retardants more manageable than in many other forests.   

Based on the information within the BA, only four fire retardant drops have occurred on the 
National Forests of Mississippi, which would mean there is less than a .01% chance of fire 
retardant drop misapplication.  As an additional protective measure, the Forest Service has 
proposed to establish a 300 foot buffer around all waterways on National Forest Lands in MS.  
Because of this protection measure and the fact that the possibility of use of fire retardant near 
this species’ habitat is so low, little disturbance is expected to occur as a result of implementing 
the proposed action.   

 

The combination of these factors results in a small amount of retardant that has the potential 
to enter the Big Sunflower River near the Delta National Forest.  Consequently, taking into 
account the combination of the  infrequent wildfires, low likelihood of retardant use, low 
likelihood of misapplication in the event of any use, the additional 300 foot buffer zone, and the 
low likelihood that retardant will reach sturgeon habitat in a concentration that will affect 
sturgeon, the effects of retardant use on the pallid sturgeon are insignificant and discountable. 
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The effects of aerial fire retardant application on listed mussels and fish on National Forests 
in Alabama 

The U.S. Forest Service’s (USFS) most recent (August 2011) Biological Assessment (BA) 
regarding the use of aerially-applied fire retardants, made a determination that the activity is 
likely to adversely affect the federally-listed finelined pocketbook (Lampsilis altilis), southern 
pigtoe (Pleurobema georgianum), Cumberlandian combshell (Epioblasma brevidens), and blue 
shiner (Cyprinella caerulea) on National Forest in Alabama (Forest).  The Forest Service 
previously concluded “no effect for the species on National Forests in Alabama in a prior 
version of the BA (June 2011).  It is our understanding that they changed to one species effect 
determination for the each species (across the entire range).  The Service continues to concur 
that the proposed action has a low likelihood of adverse effects to federally listed species on 
National Forests in Alabama and concurs with “not likely to adversely affect” determinations for 
these species. 

The National Forests in Alabama previously indicated that it is not their intention to use aerial 
retardant drops for their Fire Management.  The reason it was not even included as an extreme 
condition in the contingency plan is there is not a tanker station within flight range of National 
Forests in Alabama.  The Forest Service’s most recent BA indicates that they have not used arial 
fire retardantson National Forests in Alabama in the last 10 years and the overall instances of 
fire are historically very low.  Representatives of the National Forests in Alabama think it is 
highly unlikely that fire retardant will be used in the future.  In the event that arial fire retardant 
is used and federally listed species are affected, Section 7 consultation will be re-initiated. 
 
Taking into account the combination of standard forest management via prescribed fire; 

extremely low historic and predicted need for use of retardant; and the low probability of 

misapplication in locations and amounts that would affect listed species, the expected effects 

of retardant use on listed species would be insignificant and discountable. 

 

 

 

The effects of proposed aerial fire retardant application on the Louisiana pearlshell mussel on 
Kisatchie National Forest   

The U.S. Forest Service Biological Assessment (USFS BA) made a determination that use of 
aerially applied fire retardants is likely to adversely affect the threatened Louisiana pearlshell 
mussel (Margaritifera hembeli).  The U.S. Fish and Wildlife Service (USFWS), Louisiana 
Ecological Services Office has worked closely with the Kisatchie National Forest to evaluate 
potential effects and identify reasonable measures to avoid and minimize potential impacts of 
the proposed action on this species. 
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The Kisatchie National Forest has maintained records of the use of aerially applied fire 

retardants on the forest.  Aerial fire retardant has been applied to the forest only twice, despite 

the common occurrence of low-intensity, seasonal wildfire.  No fire retardant drops have ever 

been applied within Louisiana pearlshell mussel watersheds.  Stands within the Louisiana 

pearlshell mussel watersheds on the Kisatchie National Forest are managed through prescribed 

burning and as a consequence of small, easily controlled seasonal wildfires.  This type of fire 

regime keeps fuel loads down, thus decreasing the likelihood of catastrophic wildfire 

occurrence.  Thus, the vast majority of all wildfires on the Kisatchie National Forest, and all 

wildfires within the Louisiana pearlshell mussel watershed, have historically been managed 

without the use of aerial fire retardant drops, as will likely be the case for future wildfires.   

This listed mussel occurs only on private and U.S. Forest Service (USFS) lands in the Bayou 

Boeuf, Bayou Rapides, and the Bayou Rigolette watersheds in Rapides and Grant Parishes, 

Louisiana.  Because the mussel is found in streams on USFS property where aerial fire retardant 

drops would be used as necessary for protection of life and/or property, there is the potential 

for misapplication into a Louisiana pearlshell mussel stream.  However, avoidance mapping 

with 300 foot protective buffers around all streams on the forest would be implemented to 

reduce the risk of misapplication directly into the water.  Because these streams are narrow, 

meandering channels, this risk is further reduced; i.e., these streams have relatively small 

exposed surface area that could be impacted by misapplied chemical when compared to wider 

streams whose increased exposed surface area inherently increases the likelihood of the 

chemical directly entering the water in the event of misapplication.  Further, the Kisatchie 

National Forest maintains a forested Streamside Management Zone (SMZ) along all streams 

within Louisiana pearlshell mussel watersheds, where only selective timber harvest is allowed 

within 100 feet of each stream bank.  The densely vegetated SMZs would help guard against 

chemical entering the stream via misapplication and/or runoff.  In the case of misapplication, 

the intact tree canopy within the SMZ would intercept much of the retardant; and the woody 

ground cover, roots, and leaf litter would reduce the amount that might reach the water via 

runoff.  Post application water quality testing combined with visual survey to document 

changes in mortality levels of aquatics would be used to verify that no fire retardant entered 

water bodies on the forest in the unlikely event that aerial fire retardant drops were applied.   

Taking into account the combination of standard forest management via prescribed fire and 

low intensity seasonal wildfires; extremely low historic and predicted need for and use of 

retardant; and the low probability of misapplication in locations and amounts that would affect 

Louisiana pearlshell mussels due to narrow stream channels, densely vegetated SMZs, and 

Louisiana pearlshell mussel habitat exclusion through avoidance mapping of all streams; the 

expected effects of retardant use on the Louisiana pearlshell mussel on the Kisatchie National 

Forest would be insignificant and discountable. 
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The effects of aerial fire retardant application on listed mussels and fish within the Daniel 
Boone National Forest   

The U.S. Forest Service Biological Assessment (USFS BA) made a determination that use of 
aerially applied fire retardants is likely to adversely affect numerous endangered mussels 
including Cumberland elktoe (Alasmidonta atropurpurea), fanshell (Cyprogenia stegaria), 
dromedary pearlymussel (Dromus dromas), Cumberlandian combshell (Epioblasma brevidens), 
oyster mussel (Epioblasma capsaeformis), tan riffleshell (Epioblasma florentina walker), 
nothern riffleshell (Epioblasma torulosa rangiana), pink mucket pearlymussel (Lampsilis 
abrupta), cracking pearlymussel (Hemistena lata), little-wing pearlymussel (Pegias fabula), 
rough pigtoe (Pleurobema plenum), and the Cumberland bean pearlymussel (Villosa trabalis). 
Additionally, the BA determined that three listed fish including the duskytail darter (Etheostoma 
percnurum), palezone shiner (Notropis albizonatus), and the blackside dace (Chrosomus 
cumberlandensis), were likely to be adversely affected.   

The cracking pearlymussel, dromedary pearlymussel, and oyster mussel are not likely to be 
found within the Daniel Boone National Forest (DBNF).  Records of these species within the 
DBNF are historical and these species are now considered extirpated from the forest.  
Therefore, these three species should be removed from consideration within the DBNF. 

For the purposes of this document, the remaining eight mussel species and two fish species 
were analyzed together because they occupy similar habitats and are similarly affected by 
water quality degradation, though to differing degrees.  The USFWS office in Kentucky (KYFO) 
has worked closely with the DBNF to evaluate the effects of the proposed action on these 
species and identify reasonable measures to avoid and minimize potential impacts to listed 
species. 

The susceptibility of southern Appalachian forests to fire is less than many other forest types in 
the country.  The forest types (primarily Appalachian hardwoods) have longer natural fire 
return intervals; humidity tends to be higher than many other forest types, high rates of 
decomposition naturally reduce fuel loads, as well as other factors.  In addition to the resulting 
lower prevalence of wildfires, these same factors tend to result in less intense fire behavior and 
smaller wildfires.  These characteristics also help make fire suppression without use of aerial 
retardants more manageable than in many other forests.  The DBNF believes that the use of fire 
retardant within the forest, in coming years, is also less likely to occur than in the past decade, 
due to a philosophical change to reduce intensive fire suppression.   
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In addition to the reduced likelihood of using fire retardant on the DBNF, the 300-foot buffer 
around documented occurrences of these species reduces the potential for fire retardant to be 
dropped over the streams and/or rivers they inhabit. Because these are primarily small 
intermittent and small perennial streams, the likelihood of application directly to the water is 
lower than for larger perennial water bodies, and smaller volumes of retardant will enter the 
streams compared to larger rivers.  These small streams primarily flow through forested areas 
with an intact tree canopy which intercepts much of the retardant and further reduces the 
amount that is applied directly to water.  In the unlikely event that an accidental drop occurs 
over small streams, the largest of these small streams contributes a small fraction of the flow 
volume to the larger rivers within the DBNF, and nearly instantaneous dilution of any retardant 
entering these larger rivers would result only in minor behavioral effects such as temporary 
cessation of siphoning for any mussels immediately downstream of the confluence of these 
small streams. This reaction would not cause any harmful impact to mussels because they 
would be similar to the effects of naturally occurring sedimentation events or other temporary 
reductions in water quality. 

Consequently, taking into account the combination of the  infrequent, small, and low intensity 
wildfires, low need for use of retardant and consequent low likelihood of retardant use, low 
likelihood of misapplication in the event of any use, the utilization of the 300-foot buffer 
around documented occurrences, and the low likelihood that retardant will reach mussel 
habitat in a concentration that will affect mussels, the effects of retardant use on the suite on 
listed mussels and fishes in is insignificant and discountable. 
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Appendix F. Region 5 Analytical Frameworks  
The effects of aerial fire retardant application on listed mussels and fish within mainstem 
rivers adjacent to the George Washington/Jefferson National Forest   

The U.S. Forest Service Biological Assessment (USFS BA) made a determination that use of 
aerially applied fire retardants is likely to adversely affect numerous endangered mussels 
including fanshell (Cyprogenia stegaria), dromedary pearlymussel (Dromus dromas), 
Cumberlandian combshell (Epioblasma brevidens), oyster mussel (Epioblasma capsaeformis), 
tan riffleshell (Epioblasma florentina walker), pink mucket pearlymussel (Lampsilis abrupt), 
shiny pigtoe (Fusconaia cor), fine-rayed pigtoe (Fusconaia cuneolus), cracking pearlymussel 
(Hemistena lata), birdwing pearlymussel (Lemiox rimosus), littlewing pearlymussel (Pegias 
fibula), rough rabbitsfoot (Quadrula cylindrica strigillata), Cumberland monkeyface 
pearlymussel (Quadrula intermedia), Appalachian monkeyface pearlymussel (Quadrula sparsa),  
purple bean (Villosa perpurpurea), Cumberland bean pearlymussel (Villosa trabalis), rough 
pigtoe (Pleurobema plenum), spectacle case (Cumberlandia monodonta), snuffbox (Epioblasma 
triquetra), and sheepnose (Plethobasus cyphyus).  Additionally, the BA determined that four 
listed fish including the endangered duskytail darter (Etheostoma percnurum) and threatened 
spotfin chub (Erimonax monachus), slender chub (Erimystax cahni), and yellowfin madtom 
(Noturus flavipinnis) were like to be adversely affected.  This suite of species occurs only 
outside of the boundaries of the GWJNF within the large mainstem Clinch and Powell Rivers 
within the Upper Tennessee River Basin, in the vicinity of the GWJNF.  For the purposes of this 
document, we analyzed them together because they occupy similar habitats and are similarly 
affected by water quality degradation, though to differing degrees.  The USFWS offices in 
Virginia (VAFO) have worked closely with the George Washington/Jefferson National Forests 
(GWJNF) to evaluate the effects of the proposed action on these species and identify 
reasonable measures to avoid and minimize potential impacts to listed species. 

GWJNF have maintained records of the use of aerially applied fire retardants on those forests.  
On May 16, 2011, the GWJNF sent a memorandum to their regional office identifying erroneous 
information on the use of fire retardants on GWJNF, and provided a copy to VAFO.  That 
memorandum served to supplement the BA with and clarified that instead of the 51 retardant 
drops reported in the BA, only 11 aerial fire retardant drops had occurred on GWJNF from 2000 
to 2010.  A total of approximately 21,000 gallons of retardant was applied during that time 
period.  The susceptibility of southern Appalachian forests to fire is less than many other forest 
types in the country.  The forest types (primarily Appalachian hardwoods) have longer natural 
fire return intervals, humidity tends to be higher than many other forest types, high rates of 
decomposition naturally reduce fuel loads, as well as other factors.  In addition to the resulting 
lower prevalence of wildfires, these same factors tend to result in less intense fire behavior and 
smaller wildfires.  Over a 15-year period, the average wildfire size was approximately 34 acres, 
and 73 percent of all wildfires were smaller than 10 acres (Southern Appalachian Forest 
Coalition undated).  These characteristics also help make fire suppression without use of aerial 
retardants more manageable than in many other forests.  GWJNF believe that the use of fire 
retardant on GWJNF in coming years is also less likely to occur than in the past decade.  This is 
due to a philosophical change to reduce intensive fire suppression.  The closure of air tanker 
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bases in the region and the increased logistical difficulty of using retardant due to the long air 
tanker transit times from existing tanker bases to GWJNF units makes aerially applied 
retardants less useful to address emergency situations and to protect infrastructure (long 
periods between calling for retardant application and delivery, and longer interval between 
successive drops).  Consequently, GWJNF believe that establishing exclusion areas is a good 
approach to further reduce potential impacts, and will not significantly affect their ability to 
suppress fires on GWJNF.   

Based on the information within the BA, the area treated by a single fire retardant application 
varies up to an area of 75 feet (ft) by 800 ft, or approximately 1.4 acres.  With the total of 
approximately 1.8 million acres of USFS lands included within the GWJNF, and assuming an 
equal probability of application on all lands, the probability of a particular site having retardant 
applied is approximately 0.00008%, based on the past 10 years (based on GWJNF application 
data).  As an additional protective measure, GWJNF has proposed to establish exclusion areas 
that encompass the entire sixth-order watersheds that support threatened and endangered 
aquatic species.  This measure will significantly reduce the likelihood of fire retardant entering 
waterways, because fire fighting planning efforts will avoid the entire watersheds that support 
the listed species.  These watershed and boundaries are readily discernible to pilots and fire 
planners and therefore, are readily avoidable.  Even if pilots accidentally enter these 
watersheds, pilot SOP instructions to use 300 ft buffers to protect waterways may further 
reduce potential risk of retardants entering waterways in the event of a misapplication. 

In the vicinity of the GWJNF, the listed mussels and fish occur within the mainstem of the Clinch 
and Powell Rivers.  Although no USFS lands directly abut these waterways, several areas of 
forest lands approach these rivers to within ¼ mile, and several small waterways and their 
tributaries drain from USFS lands directly into the Clinch and Powell Rivers, resulting in the 
potential for retardant to enter these rivers in the event of a misapplication.  Because these are 
primarily small intermittent and small perennial streams, the likelihood of application directly 
to the water is lower than for larger perennial water bodies, and smaller volumes of retardant 
will enter the streams compared to larger rivers.  These small streams primarily flow through 
forested areas with an intact tree canopy which intercepts much of the retardant and further 
reduces the amount that is applied directly to water, The combination of these factors results in 
a small amount of retardant that has the potential to enter these streams.  Furthermore, the 
largest of these small streams contributes a small fraction of the flow volume of the Clinch and 
Powell Rivers, and nearly instantaneous dilution of any retardant entering these larger rivers 
would result only in minor behavioral effects such as temporary cessation of siphoning for any 
mussels immediately downstream of the confluence of these small streams with the Clinch and 
Powell Rivers, and fish temporarily moving out of affected areas.  This reaction would not cause 
any harmful impact to mussels and fish because they would be similar to the effects of naturally 
occurring sedimentation events or other temporary reductions in water quality. 

Consequently, taking into account the combination of the  infrequent, small, and low intensity 
wildfires, low need for use of retardant and consequent low likelihood of retardant use, low 
likelihood of misapplication in the event of any use, the additional avoidance and minimization 
provided by exclusion areas, and the low likelihood that retardant will reach mussel and fish 
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habitat in a concentration that will affect mussels and fish, the effects of retardant use on the 
suite of listed mussels and fish in the Upper Tennessee River portion of the GWJNF are 
insignificant and discountable. 
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Appendix G. Region 6 Analytical Frameworks  
Greenback cutthroat trout (GBCT):  

 Each forest will have the retardant avoidance area mapping as 600 feet on both sides of streams 

for all water occupied by GBCT, as shown in the avoidance zones maps provided by the forests.  

 Misapplication, or intentional application for the protection of life or property, of retardant 

within mapped avoidance areas results in adverse effects to GBCT and is the basis for the LAA 

determination.  

 Spills, mixing areas, water draws, water dips, and staging and other preparation activities are 

NOT included in the project description nor are they considered interrelated or interdependent 

actions.  

 Remediation activities are not included in the project description. 

 This project has a 10 year consultation timeframe. 

 To capture the extent of exposure risk, our analysis relies on using historical fire data provided in 

the BA (Table B-3, pp. 228-236) and using the total drops from 2000-2010, dividing by 11 and 

multiplying by 10 (10 year timeframe for consultation).   

 The effects analysis in the BO is based on misapplication rates provided in the BA.  The BA 

assumes that 0.42 percent of all retardant drops will result in misapplication to a waterway.  

Therefore, the Service expects that over the life of the consultation, 0.42 percent of all drops on 

each Forest will result in delivery to a waterway with potential adverse effects to GBCT, if the 

stream is occupied.  Using the percentage of perennial streams that are occupied, we then 

multiply that by the percentage of expected misapplications.  

 Because of the variance of population densities, and because we cannot determine which 

populations of GBCT are most likely to be affected given the extent of the action area, in order 

to determine the extent of take, we will use habitat as a surrogate.  Because the level of toxicity 

depends on many variables, including retardant concentrations, stream flow volume, gradient, 

riparian vegetation, slope, soils, wind direction, ultraviolet exposure, etc., and in order to be 

conservative for the species, we will assume that fish 6.2 miles downstream of a misapplication 

have the potential to be adversely affected by retardant (see BA p. 119 and p. 123). 

 Effects to GBCT from fire retardants primarily occur from direct application onto the stream 

surface.   
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PAWNEE MONTANE SKIPPER (Skipper) : 

 Fire retardant avoidance areas will not be designated for the skipper since the effects of wildfire 

are considered to cause more damage to the skipper and its habitat than the effects from the 

application of fire retardant.  

 Aerial application of fire retardant is likely to directly harm skippers and is the primary basis for 

the LAA determination.  

 This project has a 10 year consultation timeframe. 

 Remediation activities following wildfire events are not included in the project description. 

 To capture the extent of the exposure risk, our analysis relied on the estimated percentage 

Forest System lands receiving fire retardant (USFS 2011, Table B-3), namely the Pike and San 

Isabel National Forest, and multiplying that value by the acres of skipper habitat within the 

Forest. 
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Appendix H. Region 2 Conservation Measures the USFS 
agreed to incorporate into Project Description 
CONSERVATION MEASURES 
 
The proposed action includes the following policies and procedures to minimize the risk of fire 
retardant products reaching aquatic habitats, and is based on information in the BA and 
discussions with USFS staff.  Region 3 Forest Service staff accepts these conservation measures 
since no terms and conditions can be provided for proposed species. 
 
General Conservation Measures 
 

 Avoid aerial application of retardant on mapped avoidance areas for threatened, 
endangered, or proposed species, or within 300 feet of waterways, including species-
specific avoidance mapping (USFS 2011a). 

 Coordinate with local Fish and Wildlife Service (Service) offices each year prior to the 
onset of the fire season to ensure avoidance areas are up to date and appropriate 
contingency measures are identified. 

 Implement monitoring and reporting procedures for misapplication of retardant. 
 
Species Specific Conservation Measures 
 

 Establish a 1,200-foot buffer/avoidance area (600’ from either side of the waterway) 
around Boneyard Creek from Boneyard Bog Springs downstream to Three Forks Springs. 

 Assist the Service and AGFD in the continued development and adoption of a Three 
Forks springsnail salvage protocol whereby springsnails may be removed and placed into 
facilities for repatriation stock.  This salvage plan shall be in place prior to the onset of 
the 2012 fire season. 

 Assist the Service and AGFD in the continued development and maintenance of a Three 
Forks springsnail captive rearing program in order to provide stock for repatriation.  
Assistance shall include locating suitable rearing sites, funding where appropriate, 
technical input, and policy guidance.  This captive rearing program shall be in place prior 
to the 2014 fire season 
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Appendix I. Region 5 Conservation Measures the USFS 
agreed to incorporate into Project Description 

 
Page numbering for Appendix I is not consecutive due to insertion of a PDF file composed of five 

documents. 

  



From: Carol H Croy

To: Tylan_Dean@fws.gov; Shane_Hanlon@fws.gov; kimberly_smith@fws.gov

cc: Sumalee_Hoskin@fws.gov; Kenneth Landgraf; Fred Huber; Dawn Kirk; Steve Croy; Dennis Krusac; Duke Rankin

Subject: Fw: URGENT:Nation Fire Retardant Consultation- New short procedure to get species effects determinations changed from LAA to NLAA.  Note: Immediate 
action needed

Date: 08/16/2011 04:08 PM

 
Hey there everyone  
 
Based on several conversations we have had since yesterday's email below, the general consensus from the Virginia 
field office of the FWS is that if 6th level watersheds identified in the Fish and Mussel Conservation Plan were added to 
the existing list of proposed exclusion zones for the George Washington and Jefferson National Forests, this would 
address outstanding concerns for aquatic listed species analyzed in the National Fire Retardant BA/EIS for these two 
National Forests.  We (Dawn Kirk, Fred Huber, Ken Landgraf, Carol Croy) have agreed to the additional exclusion 
zones.  Steve Croy is on fire detail and could not participate, due to the short time turnaround on this request. Dawn 
Kirk, our acting staff officer, will be out of the office for the rest of the week. If you have any questions concerning 
the additions to our proposed exclusion zones, please contact Ken Landgraf, our acting Forest Supervisor (really 
confused yet?).  
 
Sincerely,  
 
Carol  
 
Carol Croy, Ph.D. 
Forest Wildlife Biologist 
George Washington and Jefferson National Forests 
5162 Valleypointe Parkway 
Roanoke, VA  24019 
540.265.5136 
540.265.5145 (fax) 
carolcroy@fs.fed.us  
 
----- Forwarded by Carol H Croy/R8/USDAFS on 08/16/2011 03:49 PM -----  
Dennis Krusac/R8/USDAFS 

08/15/2011 02:46 PM 

To David W Peterson/R8/USDAFS@FSNOTES, Richard Standage/R8/USDAFS@FSNOTES, James 
Whalen/R8/USDAFS@FSNOTES, Rick Dillard/R8/USDAFS@FSNOTES, John Moran/R8/
USDAFS@FSNOTES, Bobby Grinstead/R8/USDAFS@FSNOTES, Michael P Joyce/R8/
USDAFS@FSNOTES, Jeanne Riley/R8/USDAFS@FSNOTES, Sheryl Bryan/R8/
USDAFS@FSNOTES, Dawn Kirk/R8/USDAFS@FSNOTES, Pamela J Martin/R8/
USDAFS@FSNOTES, Jim Herrig/R8/USDAFS@FSNOTES, Steven R Bloemer/R8/
USDAFS@FSNOTES, H S Ray/R8/USDAFS@FSNOTES, Felipe Cano/R8/USDAFS@FSNOTES, 
Thomas N Philipps/R8/USDAFS@FSNOTES, Dave Moore/R8/USDAFS@FSNOTES, Susan 
Hooks/R8/USDAFS@FSNOTES, William Carromero/R8/USDAFS@BPOS, Kenneth L Gordon/R8/
USDAFS@FSNOTES, Tate Thriffiley/R8/USDAFS@FSNOTES, Gary R Shurette/R8/
USDAFS@FSNOTES, Erik D Johnson/R8/USDAFS@FSNOTES, Joanne E Baggs/R8/
USDAFS@FSNOTES, Robin Mackie/R8/USDAFS@FSNOTES, Gary Kauffman/R8/
USDAFS@FSNOTES, Fred Huber/R8/USDAFS@FSNOTES, Steve Croy/R8/USDAFS@BPOS, 
David Taylor/R8/USDAFS@BPOS, Mark Pistrang/R8/USDAFS@BPOS, Steven R Bloemer/R8/
USDAFS@FSNOTES, H S Ray/R8/USDAFS@FSNOTES, Felipe Cano/R8/USDAFS@FSNOTES, 
Jason T Nolde/R8/USDAFS@FSNOTES, Ken Dancak/R8/USDAFS@FSNOTES, Mary E Lane/R8/
USDAFS@FSNOTES, Steve Duzan/R8/USDAFS@FSNOTES, Robert Csargo/R8/
USDAFS@FSNOTES, Shaun C Williamson/R8/USDAFS@FSNOTES, Rick Dillard/R8/
USDAFS@FSNOTES, Micah Thorning/R8/USDAFS@FSNOTES, Michael P Joyce/R8/
USDAFS@FSNOTES, Mark Danaher/R8/USDAFS@FSNOTES, Sheryl Bryan/R8/
USDAFS@FSNOTES, Carol H Croy/R8/USDAFS@FSNOTES, Mary C Miller/R8/
USDAFS@FSNOTES, Steven R Bloemer/R8/USDAFS@FSNOTES, H S Ray/R8/
USDAFS@FSNOTES, Felipe Cano/R8/USDAFS@FSNOTES, Steve Croy/R8/USDAFS@BPOS, 
Jeff Gainey/R8/USDAFS@FSNOTES, Robert S Potts/R8/USDAFS@FSNOTES, David C Byrd/R8/
USDAFS@FSNOTES, Mary E Lane/R8/USDAFS@FSNOTES, Greg A Hatfield/R8/
USDAFS@FSNOTES, Robert Piazza/R8/USDAFS@FSNOTES, Dagmar Thurmond/R8/
USDAFS@FSNOTES, Carl Petrick/R8/USDAFS@BPOS, Ray M Ellis/R8/USDAFS@BPOS, MaeLee 
Hafer/R8/USDAFS@BPOS, Kenneth Landgraf/R8/USDAFS@FSNOTES, Mary C Miller/R8/
USDAFS@FSNOTES, William Fowler/R8/USDAFS@BPOS, Peggy Anderson/R8/
USDAFS@FSNOTES, Pedro Rios/R8/USDAFS@FSNOTES, Lee W Thornhill/R8/
USDAFS@FSNOTES 

cc Alix Cleveland/R8/USDAFS@FSNOTES, Duke Rankin/R8/USDAFS@FSNOTES, Leigh McDougal/
R8/USDAFS@FSNOTES, Brad B Nelson/R8/USDAFS@FSNOTES, David Schmid/R8/
USDAFS@FSNOTES, Kristi Swisher/R1/USDAFS@BPOS, Nancy Warren/R2/USDAFS@BPOS, 
Peter M McDonald/R2/USDAFS@BPOS, Bobbi L Barrera/R3/USDAFS@FSNOTES, Lee 
Jacobson/R4/USDAFS@BPOS, Patricia A Krueger/R5/USDAFS@BPOS, Sarah Madsen/R6/
USDAFS@BPOS, Dennis Krusac/R8/USDAFS@FSNOTES, Rebecca Ewing/R9/
USDAFS@FSNOTES, Cheryl A Carrothers/R10/USDAFS@BPOS, Duke Rankin/R8/
USDAFS@FSNOTES, Joseph A Burns/WO/USDAFS@BPOS 

Subject Fw: URGENT:Nation Fire Retardant Consultation- New short procedure to get species effects 
determinations changed from LAA to NLAA.  Note: Immediate action needed

 
 

 
 
Folks:  See the following direction from FWS on how to change determination of effects from Likely to Adversely Affect 



(LAA) to Not Likely to Adversely Affect (NLAA).  I know many of you didn't agree with the LAA determinations in the 
national BA, so here is your chance to fix it.  Get with your local FWS Field Office and work things out if you feel NLAA is 
the appropriate determination of affects.  This action must be done by Wednesday.  Sorry for the short turn around, 
but FWS just agreed to this process.  If you have questions, give me a call.  
 
If a species has a LAA determination, there will be a biological opinion which will include incidental take and also the 
terms and conditions and reasonable and prudent measures we will have to live with.  
 
Dennis L. Krusac 
Endangered Species Specialist 
USDA Forest Service, Southern Region 
Suite 816 North, 1720 Peachtree Road, NW 
Atlanta, GA  30309 
404-347-4338;  404-347-4154 (fax); 404-660-4377 (cell) 
dkrusac@fs.fed.us 
 
"What is the use of a house if you haven't got a tolerable planet to put it on?"   Henry David Thoreau 
 
 
----- Forwarded by Dennis Krusac/R8/USDAFS on 08/15/2011 02:34 PM -----  
Kenneth_Graham@fws.gov 

08/15/2011 11:28 AM 

To dkrusac@fs.fed.us 
cc

Subject Fw: Nation Fire Retardant Consultation- New short procedure to get species effects 
determinations changed from LAA to NLAA.  Note: You need to act quickly for this shortcut!!!

 
 

 
 
 
 
Dennis, 
Just wanted to make you aware that this is happening right now.  Too bad we 
couldn't have had these instructions out a month ago to give us time to do 
a good job rather than this fire drill.  Call me if you want to discuss 
this.  Many FOs have contacted me on changing the National BA effects 
determination from LAA to NLAA.  Hopefully, most of these species can be 
added to the list by Wednesday. 
Thanks, 
Ken 
----- Forwarded by Kenneth Graham/R4/FWS/DOI on 08/15/2011 11:23 AM ----- 
                                                                           
            Kenneth                                                        
            Graham/R4/FWS/DOI                                              
                                                                       To  
            08/15/2011 11:18          Bill Pearson/R4/FWS/DOI@FWS, Brad    
            AM                        Rieck/R4/FWS/DOI@FWS, Brian          
                                      Cole/R4/FWS/DOI@FWS, Cary            
                                      Norquist/R4/FWS/DOI@FWS, Dan         
                                      Everson/R4/FWS/DOI@FWS, Dave         
                                      Hankla/R4/FWS/DOI@FWS, Dawn          
                                      Jennings/R4/FWS/DOI@FWS, Donald      
                                      Imm/R4/FWS/DOI@FWS, Donna            
                                      Line/R4/FWS/DOI@FWS, Edwin           
                                      Muniz/R4/FWS/DOI@FWS, Jay            
                                      Herrington/R4/FWS/DOI@FWS, Jim       
                                      Boggs/R4/FWS/DOI@FWS, Joe            
                                      Pittman/R4/FWS/DOI@FWS, John         
                                      Doresky/R4/FWS/DOI@FWS, John         
                                      Hammond/R4/FWS/DOI@FWS, Jon          
                                      Hemming/R4/FWS/DOI@FWS, Laura        
                                      Rogers/R4/FWS/DOI@FWS, Lee           
                                      Andrews/R4/FWS/DOI@FWS, Marelisa     
                                      Rivera/R4/FWS/DOI@FWS, Marisel       
                                      Lopez/R4/FWS/DOI@FWS, Mary E         
                                      Jennings/R4/FWS/DOI@FWS, Melvin      
                                      Tobin/R4/FWS/DOI@FWS, Peggy          
                                      Shute/R4/FWS/DOI@FWS, Pete           
                                      Benjamin/R4/FWS/DOI@FWS, Robin       
                                      Goodloe/R4/FWS/DOI@FWS, Sandy        
                                      Tucker/R4/FWS/DOI@FWS, Spencer       
                                      Simon/R4/FWS/DOI@FWS, Stephen        
                                      Ricks/R4/FWS/DOI@FWS, Strant         
                                      Colwell/R4/FWS/DOI@FWS, Thomas       
                                      McCoy/R4/FWS/DOI@FWS                 
                                                                       cc  



                                      Jeff Weller/R4/FWS/DOI@FWS, Janet    
                                      Mizzi/R4/FWS/DOI@FWS, Allen          
                                      Ratzlaff/R4/FWS/DOI@FWS, Stan        
                                      Simpkins/R4/FWS/DOI@FWS, Peggy       
                                      Shute/R4/FWS/DOI@FWS, Carrie         
                                      Allison/R4/FWS/DOI@FWS               
                                                                  Subject  
                                      Nation Fire Retardant Consultation-  
                                      New short procedure to get species   
                                      effects determinations changed from  
                                      LAA to NLAA.  Note: You need to act  
                                      quickly for this shortcut!!!         
                                                                           
                                                                           
                                                                           
                                                                           
                                                                           
                                                                           
 
 
 
To Forest Service fire retardant consultation biologists, 
 
Please take a look at the highlights of last week's National Fire Retardant 
Consultation meeting with the Forest Service (below).  Many of you have 
called or emailed me asking why a given species received a Likely to 
Adversely Affect (LAA) determination when a Not Likely to Adversely Affect 
(NLAA) determination was a more appropriate effects determination for your 
National Forest?  Now is your chance to quickly get an LAA changed to a 
NLAA.  Unfortunately to use the greatly shortened procedure, you will need 
to act quickly!  You must do this by close of business on Wednesday August 
17, 2011. 
 
If you act now, the Forest Service can revise their BA to incorporate the 
new effects determinations.  If you are too late, the species effects 
determination can still be changed, but the procedure will be more time 
consuming and cumbersome.  For those species where a LAA determination 
should really be NLAA, you need to do three steps immediately: 
 
1.  Contact your local National Forest if you have not done so yet. 
Discuss whether they agree that a NLAA determination is more appropriate 
than a LAA for those species you are concerned about.  Make sure you concur 
on a rationale to justify why the species is NLAA for your local NF (and 
have some telecon notes or an email exchange memorializing the agreement 
and rationale for the file records). 
 
2.  Contact the National lead for that species and let them know that you 
have agreed with the Forest Service that a given species effect 
determination for your local National Forest should be changed from LAA to 
NLAA.  If you are the National lead and other NFs are involved, contact 
your counterparts in other FOs and inform them of the change to NLAA for 
your National Forest.  Suggest that they take the lead for the species 
accounts if they still intend to consult formally. 
 
3.  Go to the National sharepoint site.  Find the table named "NLAA 
justifications".  List your species information.  For the "applicable area" 
column, fill in the name of your local National Forest (or Forests) if the 
NLAA applies to a larger area.  Fill in your agreed upon rationale in the 
final "justification" column.  One other precaution, use the drop down menu 
beside the NLAA justification spreadsheet to "check out" the file.  Fill in 
your information and check it back in.  That way, we won't lose anyone's 
edits if two or more offices try to update the spreadsheet at the same 
time. 
 
In case you have misplaced the link to the national sharepoint site, it is: 
 
http://sharepoint.fws.net/Programs/ES/National%20Fire%20Retardant%20Sections%
207%20Consultation/Forms/AllItems.aspx?SortField=LinkFilename&SortDir=Asc&View=%7b5FC47C2C
%2d2B63%2d4F19%2d81AC%2d4D24F9F1BBCA%7d 
 
Here are some example justifications that might be used as rationales for 
the effects determination changes.  Concentrate first on the reasons that 
make sense for your local National Forest. 
1.  Historically low use of fire retardants on your National Forest. 
Especially if the local NF historically has treated less than one acre per 



thousand over the proposed life of the project. 
2.  Local information on historic fire retardant misapplication indicates 
an extremely low likelihood of a misapplication that would go inside of the 
avoidance zones (remember, not all species will have avoidance buffers). 
3.  The fuel loads are very low in the area of the listed species making 
the likelihood of fire (therefore fire retardant drops) in the area 
unlikely (discountable). 
4.  The species would have a very low chance of injury or death 
(sensitivity) if subjected a misapplication of fire retardant. 
5.  The species is located far from the nearest forest/urban interface 
making the priority for fire retardant drops very low. 
6.  Low likelihood of fire in the habitat surrounding your species (making 
the need for or likelihood of fire retardant use very low). 
 
OK, you get the idea.  Good rationale for the effects determination change 
based on local information for your NF. 
 
Call me if you have questions (404) 679-7358.  Fill in your changes on the 
NLAA justification spreadsheet on the National sharepoint site by Wednesday 
August 17, 2011.  Send a quick list of these NLAA species to me so I can 
update the assignment speadsheet.  If the National species lead changes, 
give me the new contact information. 
 
Thanks for your quick action on this.  Now is the easiest way to get these 
species effect determination changes in place for your National Forest. 
Ken Graham 
 
 
----- Forwarded by Kenneth Graham/R4/FWS/DOI on 08/15/2011 09:50 AM ----- 
                                                                           
            Charisa                                                        
            Morris/ARL/R9/FWS                                              
            /DOI                                                       To  
                                      Jana Affonso/R8/FWS/DOI@FWS,         
            08/15/2011 09:02          Charisa Morris/ARL/R9/FWS/DOI@FWS,   
            AM                        Daniel Brown/RO/R1/FWS/DOI@FWS,      
                                      Delfinia Montano/RO/R2/FWS/DOI@FWS,  
                                      Glenn S Smith/R5/FWS/DOI@FWS,        
                                      Jennifer Szymanski/R3/FWS/DOI@FWS,   
                                      Kenneth Graham/R4/FWS/DOI@FWS,       
                                      Patricia Cole/ARL/R9/FWS/DOI@FWS,    
                                      Sarena Selbo/R6/FWS/DOI@FWS, Don     
                                      Morgan/ARL/R9/FWS/DOI@FWS, Rick      
                                      Sayers/ARL/R9/FWS/DOI@FWS            
                                                                       cc  
                                                                           
                                                                  Subject  
                                      Highlights of last week's fire       
                                      meetings                             
                                                                           
                                                                           
                                                                           
                                                                           
                                                                           
                                                                           
 
 
 
Good morning, folks- 
 
Listed below are the highlights of last week's fire meetings: 
 
Actionable items: 
 
  ACTION:  USFS would like the NLAA justifications to be included IN THE 
  BA rather than delivered in the BO.  As a reminder, these are the 
  justifications we had planned to offer in tabular form in the front of 
  the BO to explain why a USFS LAA was determined by USFWS to be NLAA/NE. 



  The table is currently up on sharepoint.  If possible, please enter as 
  much information as you can by this Wednesday (8/17/11) for inclusion in 
  the major revision of the BA, which is planned to be final by this 
  Friday (8/19).  Please 'respond to all' if this is completely 
  unrealistic, in which case we can notify USFS that we'll have to deliver 
  this information in the BO.  note: addendums will still be accepted 
  after this point, but we don't want to rely too heavily on them. 
  FYI: The justifications referenced above would be used as reinitiation 
  triggers (i.e., if your justification for an NLAA is the low likelihood 
  of retardant use, but retardant is actually used, USFS must reinitiate. 
  QUESTION:  Is everyone aware that not all species will have avoidance 
  areas?  Please check the BA to see if any particular species under 
  analysis is actually included in the list of species that will have 
  avoidance areas.  My concern is that we will have a NE/NLAA 
  determination based on an avoidance area that does not exist. 
  FOLLOW UP: Regarding the 5% monitoring question - a document will be 
  sent out this week that I will share with you - let me know if the 
  information within satisfies your questions 
  ACTION: Let me (and the BA drafters through me) know if there are any 
  avoidance area changes ASAP (i.e., widening of buffers, addition of 
  areas) - over 10,000 maps are about to be created this week, and we need 
  to know which ones have to be altered. 
  QUESTION: Which forests have refused to engage with you?  USFS wants to 
  know (somebody's getting in trouble). 
 
 
Clarifications: 
We need the following information to be delivered to BA drafters (up 
through local forests with a cc to me with subject line, "ADD TO BA") ASAP 
for inclusion in this Friday's BA revision.  We can include this 
information as addendums, but we'd prefer any known changes to be delivered 
now: 
  Changes in effects determinations 
  Changes to maps 
  Changes to species lists 
  Any non-mappable mitigation (e.g., spotted owl issue)  ---> any info 
  regarding this would be useful, as there is currently confusion 
  Any new conservation measures (e.g., seasonal restrictions) 
 
There are four options for capturing information or changes to information: 
  BA revisions (major by 8/17, minor in addendums) 
  ROD 
  BO 
  after BO during normal reinitiation 
 
 
Thanks!  More to come soon, 
Charisa 
 
************************************************************************************************************ 
 
Charisa Morris 
Acting  Special Assistant to the Deputy Director, FWS - 8/8/2011 - 9/2/2011 
Department of the Interior 
1849 C Street NW, Room 3348 
Washington DC 20240 
(p) 202-208-3843 
(f)  202-208-6817 
charisa_morris@fws.gov 
 



From: Dawn Kirk

To: Steve Croy; Carol H Croy; Kenneth Landgraf; Kimberly_Smith@fws.gov; 
Shane_Hanlon@fws.gov; Tylan_Dean@fws.gov; Fred Huber; Duke Rankin

cc: Leigh McDougal; Dennis Krusac

Subject: fire retardant BA information
Date: 08/02/2011 01:39 PM
Attachments: retardant_avoidance_gwj.zip 

fire retardant avoidance areas.pdf 

 
Tylan, Kim, and Shane,  
Here is the shapefile (NAD83, zone 17) of our proposed retardant avoidance 
areas as per our call last week.  I also created a simple pdf map for quick 
viewing.  It includes our special biological areas, primary and secondary I-bat 
areas, cow knob and peaks of otter salamander areas, and 3 spinymussel 
watersheds.  These, in addition to the 300 foot buffer on streams, include all of 
our T&E species on the forest, and then some.  Let us know if you have any 
questions or need anything else.  
 
 
 
------------------------------------ 
Dawn Kirk, Forest Fisheries Biologist 
George Washington & Jefferson National Forest 
PO Box 10, 27 Ranger Lane 
Natural Bridge Station, VA 24579 
main office 540-291-2188, desk 540-291-5211 
fax 540-291-1759 
dkirk@fs.fed.us 
------------------------------------- 
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File Code: 2600/1950/5100 Date: May 16, 2011 
Route To:   

  
Subject: Fire Retardants Environmental Impact Statement    

  
To: Regional Forester, R8    

  

  

We have reviewed the information for the national retardant Environmental Impact Statement.  

We sent Leigh McDougal specific comments on the aquatic analyses.  We have the following 

additional comments. 

Currently the BA and EIS indicate that between the year 2000 and 2010 the GWJNF has had 51 

aerial retardant drops.  This is incorrect.  Our records show that during that time period 11 drops 

totaling less than 21,000 gallons were made on 5 fires on the Forest.  The last time aerial 

retardant was used was in 2007 where one drop was made.  The following table details our 

retardant use: 

 

Name of fire 

 

Year 

 

Ranger District 

 

Approx. amt of retardant (gal) 

 

Number of drops 

Huckleberry  2001 Eastern Divide 5,000 3 

Marbleyard  2002 Glenwood-Pedler  8,000 4 

Strike 3  2002 Lee 2,000 1 

Cardinal 2006 Lee  4,000 2 

Hoot-Owl  2007 Clinch  2,000 1 

 

In the BA a criteria used for determining level of potential affect resulting from retardant use is 

whether more or less than 0.01% of the land base will be treated with retardant annually.  Our 

Forest is approximately 1,800,000 acres in size; therefore 0.01% is 180 acres.  Based on the 

historic use over the past ten years, plus the very low likelihood of future retardant use, we have 

not treated, nor will treat, more than 180 acres per year in the future with aerially applied 

retardant.  

With this information and applied to the national screening criteria used in the draft BA the 

correct affect determination for federally listed species on the GWJNF would be “No Effect” for 

terrestrial plants and animals; and “Not Likely To Adversely Affect” for aquatic species.  

 

 

 

/s/ Ted Coffman 

TED COFFMAN 
Acting Forest Supervisor 
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Appendix J. Region 6 Conservation Measures the USFS 
agreed to incorporate into Project Description 
 

Page numbering for Appendix J J is not consecutive due to insertion of a PDF file composed of one 

document. 
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Appendix K. Region 8 Conservation Measures the USFS 
agreed to incorporate into Project Description 
 

Arroyo toad (Anaxyrus californicus (Bufo microscaphus californicus))  

 Each forest will have retardant avoidance mapping (600 feet land base) for all known 
arroyo toads locations as described in the biological assessment.  

 

California jewelflower (Caulanthus californicus)  

 In order to reduce the potential effects of the proposed action on Caulanthus californicus, 
the Forest Service proposes to avoid fire retardant application in C. californicus occupied 
habitat and with a 300 foot buffer by providing maps and guidance to aerial fire-fighting 
personnel so that the potential for an application to occur in occupied habitat is 
minimized.  However, the extenuating circumstances of human health and safety or 
misapplications are assumed to be likely to occur over the timeframe of the proposed 
action. 

 

California red-legged frog (Rana draytonii)  

 The effects analysis is based on misapplication rates as provided in the biological 
assessment.  Effects to California red-legged frogs from fire retardant dropped outside 
buffer areas are not expected.  The BA assumes that 0.42% of all retardant drops will 
result in misapplication to a waterway.  Therefore, the Service expects that over the life 
of the consultation, 0.42% of all drops on each Forest will result in delivery to a 
waterway with potential adverse effects to California red-legged frog, if the stream is 
occupied.  Using the percentage of perennial streams that are occupied, we then multiply 
that by the percentage of expected misapplications. 

  Because the level of toxicity depends on many variables, including retardant 
concentrations, stream flow volume, gradient, riparian vegetation, slope, soils, wind 
direction, ultraviolet exposure, etc., and in order to be conservative for the species, we 
will assume that California red-legged frogs 6.2 miles downstream of a misapplication 
have the potential to be adversely affected by retardant (see Biological Assessment p. 119 
and p. 123).   

 Per the BA, critical habitat for the California red-legged frog is not going to be avoidance 
mapped.  

 

Tuctoria greenei 
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 In order to reduce the potential effects of the proposed action on Tuctoria greenei, the 
Forest Service proposes to avoid fire retardant application in T. greenei occupied habitat 
and with a 300 foot buffer by providing maps and guidance to aerial fire-fighting 
personnel so that the potential for an application to occur in occupied habitat is 
minimized.  The Forest Service has proposed not to avoidance map critical habitat for 
this species (P. Krueger pers. comm. 2011). However, the extenuating circumstances of 
human health and safety or misapplications are assumed to be likely to occur over the 
timeframe of the proposed action. 

 

Lahontan cutthroat trout (Oncorhynchus clarkii henshawi)  

 The effects analysis in the biological opinion is based on misapplication rates as provided 
in the BA.  Effects to LCT from fire retardant dropped outside buffer areas are not 
expected.  The BA assumes that 0.42 percent of all retardant drops will result in 
misapplication to a waterway.  Therefore, the Service expects that over the life of the 
consultation, 0.42 percent of all drops on each Forest will result in delivery to a waterway 
with potential adverse affects to LCT, if the stream is occupied.  Using the percentage of 
perennial streams that are occupied, we then multiply that by the percentage of expected 
misapplications.   

 

  Layne’s Butterweed (Senecio layneae)  

 In order to reduce the potential effects of the proposed action on Senecio layneae, the 
Forest Service proposes to avoid fire retardant application in S. layneae occupied habitat 
and with a 300 foot buffer by providing maps and guidance to aerial fire-fighting 
personnel so that the potential for an application to occur in occupied habitat is 
minimized.  However, the extenuating circumstances of human health and safety or 
misapplications are assumed to be likely to occur over the timeframe of the proposed 
action. 

 

Little Kern golden trout (Oncorhynchus mykiss whitei)  

 In order to reduce the potential for adverse effect to the species, the Forest Service is 
proposing to implement retardant use avoidance areas within specific subwatersheds for 
the Little Kern golden trout (see attached map). 

 Because the level of toxicity depends on many variables, including retardant 
concentrations, stream flow volume, gradient, riparian vegetation, slope, soils, wind 
direction, ultraviolet exposure, etc., and in order to be conservative for the species, we 
will assume that Little Kern golden trout 6.2 miles downstream of a misapplication have 
the potential to be adversely affected by retardant (see Biological Assessment p. 119 and 
p. 123).   
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 Mariposa pussypaws (Calyptridium pulchellum)  

 In order to reduce the potential effects of the proposed action on Calyptridium 
pulchellum, the Forest Service proposes to avoid fire retardant application in C. 
pulchellum occupied habitat and with a 300 foot buffer by providing maps and guidance 
to aerial fire-fighting personnel so that the potential for an application to occur in 
occupied habitat is minimized.  However, the extenuating circumstances of human health 
and safety or misapplications are assumed to be likely to occur over the timeframe of the 
proposed action. 

 In the event of the aerial application of fire retardant to areas occupied by C. pulchellum, 
the Forest Service has agreed to implement the following conservation actions (P. 
Krueger pers. comm. 2011b): 

 

1. The area affected by retardant will be monitored monthly for a period of three years, 
including locating and identifying all Calyptridium pulchellum plants.  Yearly reports 
will be submitted to the Service for review.  If population numbers appears to be 
declining, the Service will be contacted for guidance. 

2. During monitoring all non-native plant species will be removed from areas known to 
contain Calyptridium pulchellum  

3. All non-compatible plant species will be removed within and adjacent to known 
Calyptridium pulchellum plants. 

4. All weed control will be conducted by hand. 

 

Owens tui chub (Siphateles bicolor snyderi)  

 Inyo National Forest will have retardant avoidance mapping (600 feet land base) for 
Owens tui chub occupied habitat to reduce the likelihood of effects from surface runoff 
into habitat.  

 The effects analysis in the biological opinion is based on misapplication rates as provided 
in the biological assessment.  Effects to species from fire retardant dropped outside buffer 
areas are not expected.  The biological assessment assumes that 0.42% of all retardant 
drops will result in misapplication to a waterway.  Therefore, the Service expects that 
over the life of the consultation, 0.42% of all drops on each Forest will result in delivery 
to a waterway with potential adverse effects to species, if the stream is occupied.  Using 
the percentage of perennial streams that are occupied habitat we then multiply that by the 
percentage of expected misapplications. 
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 Because the level of toxicity depends on many variables, including retardant 
concentrations, stream flow volume, gradient, riparian vegetation, slope, soils, wind 
direction, ultraviolet exposure, etc., and in order to be conservative for the species, we 
assume fish 6.2 miles downstream of a misapplication have the potential to be adversely 
affected by retardant (see BA p. 119 and p. 123).   

 

Paiute cutthroat trout (Oncorhynchus clarkii seleniris 

 Each forest will have retardant avoidance mapping of 183 m (600) for all flowing water 
occupied by PCT as described in the BA.  

 The effects analysis in the BO is based on misapplication rates as provided in the BA.  
Effects to PCT from fire retardant dropped outside buffer areas are not expected.  The BA 
assumes that 0.42 percent of all retardant drops will result in misapplication to a 
waterway.  Therefore, the Service expects that over the life of the consultation, 0.42 
percent of all drops on each Forest will result in delivery to a waterway with potential 
adverse affects to PCT, if the stream is occupied.  Using the percentage of perennial 
streams that are occupied, we then multiply that by the percentage of expected 
misapplications.   

 Because of the variance of population densities, and because we cannot determine which 
populations of PCT are most likely to be affected given the extent of the action area, in 
order to determine the extent of take, we will use habitat as a surrogate.  Because the 
level of toxicity depends on many variables, including retardant concentrations, stream 
flow volume, gradient, riparian vegetation, slope, soils, wind direction, ultraviolet 
exposure, etc., and in order to be conservative for the species, we will assume fish may be 
adversely affected by retardant up to 6.2 miles downstream from a misapplication (see 
Assessment p. 119 and p. 123). 

 

Railroad Valley springfish (Crenichthys nevadae) 

 The effects analysis in the biological opinion is based on misapplication rates as provided 
in the BA.  Effects to Railroad Valley springfish from fire retardant dropped outside 
buffer areas are not expected.  The BA assumes that 0.42 percent of all retardant drops 
will result in misapplication to a waterway.  Therefore, the Service expects that over the 
life of the consultation, 0.42 percent of all drops on each Forest will result in delivery to a 
waterway with potential adverse affects to Railroad Valley springfish, if the spring and 
spring outlet is occupied.  Using the percentage of perennial streams that are occupied, 
we then multiply that by the percentage of expected misapplications.   
 

 Because of the variance of population densities, and because we cannot determine which 
populations of Railroad Valley springfish are most likely to be affected given the extent 
of the action area, in order to determine the extent of take, we will use habitat as a 
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surrogate.  Because the level of toxicity depends on many variables, including retardant 
concentrations, stream flow volume, gradient, riparian vegetation, slope, soils, wind 
direction, ultraviolet exposure, etc., and in order to be conservative for the species, we 
will assume fish 10 km (6.2 mi) downstream of a misapplication has the potential to be 
adversely affected by retardant (see BA p. 119 and p. 123). 

 

Shasta crayfish: 

 In order to reduce the potential effects of the proposed action on Shasta Crayfish, the 
Forest Service proposes to avoid fire retardant application in areas that are hydrologically 
connected to Shasta crayfish occupied habitat with a 1,000 foot buffer for the distance of 
6.2 miles upstream of Shasta crayfish occurrences by providing maps and guidance to 
aerial fire-fighting personnel so that the potential for a misapplication to occur in 
hydrologically connected waterways is minimized (P. Krueger pers. comm. 2011a).  
However, the extenuating circumstances of human health and safety or misapplications 
are assumed to be likely to occur over the timeframe of the proposed action. 

In the event of the aerial application of fire retardant within the 1,000 foot buffer, the Forest 
Service has agreed to implement to following conservation actions: 

1. No later than June 30, 2012, the local offices of the Forest Service in coordination with 
the Fish and Wildlife Service shall develop a plan to monitor water quality for occupied 
waterways and/or adjacent waterways in the event of a misapplication of aerial fire 
retardant, contingent on final approval by the local FWS office.  A minimum downstream 
distance of 6.2 miles should be monitored if aerial applied fire retardant is misapplied in 
these waterways on NFS lands by the USFS.  Monitoring of water quality, or other 
appropriate agreed upon habitat measures, will start within 24 hours of notification of a 
misapplication of fire retardant or when safe to enter the area. Results will be provided to 
the Service 48 hours from completion of lab analysis.   
 

2. If it is determined that water quality has been affected by a misapplication of aerial 
applied fire retardant the Forest Service shall ensure that surveys are conducted for 
Shasta crayfish for 3 consecutive years by a 10(a)(1)(A) permitted biologist.  Yearly 
reports will be submitted to the Service for review. Annual/semi-annual meetings with 
the Service will occur to determine if a population decline has occurred or if any 
modification needs to be done to the monitoring protocol.  During surveys, all non-native 
crayfish will be removed and destroyed.   
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Slender orcutt grass (Orcuttia tenuis) 

 In order to reduce the potential effects of the proposed action on Orcuttia tenuis, the 
Forest Service proposes to avoid fire retardant application in O. tenuis occupied habitat 
and with a 300 foot buffer by providing maps and guidance to aerial fire-fighting 
personnel so that the potential for an application to occur in occupied habitat is 
minimized.  The Forest Service has proposed not to avoidance map critical habitat for 
this species (P. Krueger pers. comm. 2011).  However, the extenuating circumstances of 
human health and safety or misapplications are assumed to be likely to occur over the 
timeframe of the proposed action. 

 

Springville clarkia (Clarkia springvillensis)  

 In order to reduce the potential effects of the proposed action on Clarkia springvillensis, 
the Forest Service proposes to avoid fire retardant application in C.  springvillensis 
occupied habitat and with a 300 foot buffer by providing maps and guidance to aerial 
fire-fighting personnel so that the potential for an application to occur in occupied habitat 
is minimized.  However, the extenuating circumstances of human health and safety or 
misapplications are assumed to be likely to occur over the timeframe of the proposed 
action. 

 

Stebbins’ morning glory (Calystegia stebinsii)  

 In order to reduce the potential effects of the proposed action on Calystegia stebinsii, the 
Forest Service proposes to avoid fire retardant application in C. stebinsii occupied habitat 
and with a 300 foot buffer by providing maps and guidance to aerial fire-fighting 
personnel so that the potential for an application to occur in occupied habitat is 
minimized.  However, the extenuating circumstances of human health and safety or 
misapplications are assumed to be likely to occur over the timeframe of the proposed 
action. 

 

Tidewater goby (Eucyclogobius newberryi)  

 The effects analysis in the biological opinion is based on misapplication rates as provided 
in the biological assessment.  Effects to species from fire retardant dropped outside buffer 
areas are not expected.  The BA assumes that 0.42% of all retardant drops will result in 
misapplication to a waterway.  Therefore, the Service expects that over the life of the 
consultation, 0.42% of all drops on each Forest will result in delivery to a waterway with 
potential adverse effects to species, if the stream is occupied or designated critical 
habitat.  Using the percentage of perennial streams that are occupied/critical habitat we 
then multiply that by the percentage of expected misapplications. 
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 Because of the variance of population densities, and because we cannot determine which 
populations are most likely to be affected given the extent of the action area, to determine 
the extent of take, we will use habitat as a surrogate. Because the level of toxicity 
depends on many variables, including retardant concentrations, stream flow volume, 
gradient, riparian vegetation, slope, soils, wind direction, ultraviolet exposure, etc., and in 
order to be conservative for the species, we will assume fish 6.2 miles downstream of a 
misapplication could be adversely affected by retardant (see biological assessment p. 119 
and p. 123).   

Unarmored Threespine Stickleback (Gasterosteus aculeatus williamsoni) (UTS) 

 The Angeles and San Bernardino National Forests will have retardant avoidance mapping 
(600 feet land base) for unarmored threespine stickleback occupied habitat to reduce the 
likelihood of effects of surface runoff into habitat.  

 The effects analysis in the biological opinion is based on misapplication rates as provided 
in the biological assessment.  Effects to species from fire retardant dropped outside buffer 
areas are not expected.  The biological assessment assumes that 0.42% of all retardant 
drops will result in misapplication to a waterway.  Therefore, the Service expects that 
over the life of the consultation, 0.42% of all drops on each Forest will result in delivery 
to a waterway with potential adverse effects to species, if the stream is occupied.  Using 
the percentage of perennial streams that are occupied habitat we then multiply that by the 
percentage of expected misapplications. 

 Because the level of toxicity depends on many variables, including retardant 
concentrations, stream flow volume, gradient, riparian vegetation, slope, soils, wind 
direction, ultraviolet exposure, etc., and in order to be conservative for the species, we 
assume fish 6.2 miles downstream of a misapplication have the potential to be adversely 
affected by retardant (see biological assessment p. 119 and p. 123).   
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Nationwide Aerial Application of Fire Retardant on National Forest System Land 
Biological Assessment 

 
Amendment for the Pacific Southwest Region 

26 July 2011 
 
 
The Forest Service submittal of June 2011 of the Nationwide Aerial Application of Fire 
Retardant on National Forest System (NFS) Land Biological Assessment did not 
comprehensively address the intricacies of the Pacific Southwest Region and the federally listed 
species and critical habitat (CH) contained within the Region.  Please see Appendix R5-1 for the 
full list of species evaluated and considered for this Biological Assessment. 
 
Since 2008, seven Forests in the Pacific Southwest Region have had annual coordination with 
Fish and Wildlife Service and have provided fire retardant avoidance mapping to all applicable 
parties.  These National Forests (NF) include the Angeles, Cleveland, Inyo, Los Padres, San 
Bernardino, Sequoia, and the Sierra.  All forests provide oversight protection for threatened and 
endangered (TE) species management from a Resource Advisor during fire incidents. 
 
Fire retardant avoidance mapping criteria in the Pacific Southwest Region is established as 
follows:  
 waterways will not have a mapped buffer since all waterways are to be avoided by 300 feet 

on either side;  
 300 feet surrounding a known population if the determination statement is “may affect likely 

to adversely affect” (LAA) or if recommended mapping for a species with a determination 
statement of “may affect not likely to adversely affect” (NLAA),  

 300 feet surrounding a known occupied vernal pool or pond with a known TE population,  
 boundary of critical habitat (no buffer); and 
 recommended mapping of any known TE population found within 1 mile of a National Forest 

boundary. 
 
Exceptions and or clarifications to the above include: 
 If TE species is within a dry arroyo, or if natural fluctuating water levels are reduced 

significantly, or if the surface water ceases to flow and the only remaining water is reduced 
to pools, mapping is required for those aquatic species (i.e. Santa Ana Sucker, Lahontan 
Cutthroat Trout).   

 For aquatic species that are further impacted by steep slopes, a 600 foot buffer is 
designated (i.e. Little Kern Golden Trout, Piute Cutthroat Trout).   

 For mostly aquatic species that are restricted by steep slopes and isolated populations, a 
600-foot buffer is designated (i.e. Arroyo Toad, Mountain Yellow-legged Frog, California 
Red-legged Frog). 

 For vernal pool and pond species, we are mapping the species since not all vernal pools 
and ponds are covered in the NHD layer (i.e. Water howellia). 

 For terrestrial plant species, avoidance mapping to 300 feet is given to the edge of the 
population or known extent of distribution predominantly due to risk of invasive should 
retardant be used within the area.  Only Bakersfield Cactus is the exception where the risk 
of invasives is not a concern. 

 California Condor Hacking sites will have a ¼ mile buffer. 
 Mapping outside of the National Forest boundary is not required but will be shown if 

information is readily available (California Natural Diversity Database) and applicable. 
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Note: the June 2011 BA is expected to be amended/updated to show that there will be a 10-
year end date to the BA, with a 5-year programmatic review (J. Burns 25 July 2011). 
 
PLANTS 
 
From the June 2011 BA, information changes are as follows: 
 Acanthoscyphus parishii var. goodmaniana is found on the San Bernardino and not on the 

Cleveland NF. 
 Astragalus brauntonii was found historically on Cleveland NF; but is not currently known. 
 Calystegia stebbinsii is a new sighting on the Tahoe NF.  It is thought that it may be a new 

species and not C. stebbinsii.  An expert is expected to verify as necessary in summer 2011 
with results forthcoming.  The Forest Service is treating the locations as C. stebbinsii until 
otherwise determined. 

 Orcuttia tenuis determination statement should be LAA due to the location on Plumas NF 
(high fire retardant use forest).  The critical habitat should have a NLAA determination 
statement and will be mapped for avoidance. 

 Senecio layneae is also found on the Tahoe NF. 
 
 
AQUATIC 
 
From the June 2011 BA, information changes are as follows: 
 Owens Tui Chub determination statement is LAA and will be mapped for avoidance.  The 

listed critical habitat is “no effect’ (NE) determination as it does not occur on NFS lands.  The 
species is known to occur on the Inyo NF. 

 Second paragraph of the “Effects to Invertebrate Species” on page 126 needs to be 
removed from the document or clarified that the information regarding Vernal Pool Fairy 
Shrimp is specific to lands adjacent to the Klamath NF only. 

 Based on data from CNDDB, there is no known Tidewater Goby on the Six Rivers NF. 
 Shasta-Trinity NF management area does not have records of the Shasta Crayfish.  The 

known location is administered by the Lassen NF but is in the Congressional boundary of 
the Shasta-Trinity; hence Shasta Crayfish is shown on the Lassen NF. 

 After further evaluation of data from CNDDB and critical habitat units from FWS, changes to 
the Fairy Shrimp should be as follows: 

o No Tadpole Shrimp on the Lassen NF. 
o No Vernal Pool Fairy Shrimp on the Klamath NF.  Known locations are outside the 

forest boundary. 
o No Vernal Pool Fairy Shrimp or Vernal Pool Tadpole Shrimp on the Mendocino. 
o No Longhorn Fairy Shrimp on the Los Padres. 
o Los Padres NF also supports Vernal Pool Fairy Shrimp 

 
Fire retardant avoidance mapping criteria for the following species are: 
 Lahontan Cutthroat Trout – 300 foot buffer from known populations due to water levels 

decreasing and temporary restriction or isolation of movement 
 Little Kern Golden Trout, Piute Cutthroat Trout, and Santa Ana Sucker: 600 ft buffer from 

known populations due to steep slope/terrain, reduced water levels, isolated population, risk 
of loss of the population (jeopardy) 

 Owens Tui Chub – 300 foot buffer from known populations due to isolated populations 
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 Vernal pools with known fairy shrimp populations will be mapped with a 300 foot buffer and 
listed critical habitat will be mapped 

 
WILDLIFE 
 
From the June 2011 BA, information changes are as follows: 
 Giant Kangaroo Rat is not known on the Los Padres NF, hence the determination statement 

should be NE. 
 Coastal California Gnatcatcher determination state should be LAA due to the limited nature 

of the population and being non-migratory (see page 188) 
 Coastal California Gnatcatcher critical habitat should be NLAA but will not be mapped based 

on the broad-brush protection of coastal sage scrub habitat.  Critical habitat is designated on 
the Los Padres, Angeles, San Bernardino, and Cleveland NFs. However, the gnatcatcher is 
only known to occur on the Cleveland NF. 

 California Red-legged Frog critical habitat will not be mapped.  Due to the critical habitat 
covering large watersheds, not using fire retardant beyond the 300 foot buffer to a waterway 
would exasperate risk of loss of the species due to increased fire sizes. 

 Kern Primrose Sphinx Moth occurs on the Los Padres NF, not the Inyo NF (page 334) 
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Appendix L. Example Avoidance Area Maps for San 
Bernadino and Boise National Forests 
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Appendix M.  US Forest Service Monitoring and Reporting 
Checksheet 
 

Reporting and Monitoring Requirements and Recommendations for Misapplication of Aerial Fire 

Retardant in Avoidance Areas 

(To be completed immediately after misapplication or as soon as safe to enter) 

 

Incident Name: 

 

Time and Date of Occurrence: 

Date of Discovery: 

 

GPS Location of misapplication: 

Physical Location of Occurrence (Unit Name, District, etc)  

 

Type of Retardant: 

Size of Fire (more than 300 acres) Is this part of the 5% assessment of fires less than 300 
acres? 

Method of Delivery (air tanker/SEAT/heli) 

 

Mis-application – accident or exception 

Description of Wildland Fuel at the Site (open light fuels, 
brush, open timber/grass, timber/brush, heavy timber, brush): 

 

Physical Description of the Site (steep, level, rocky, etc): 

Description of Retardant Coverage at the Site (light, 
spotty, continuous) 

 

Extent of Coverage within Avoidance Area (% of 
avoidance area and Length and Width) 

# of drops in avoidance areas  

# of gallons dropped in avoidance area  

 

Name of Person Reporting 

Name of Resource Advisor contacted (if different) 
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Site Assessment of Impacts in Avoidance Areas 

Completed by trained/qualified resource personnel and completed as soon as safe to enter impacted area 

Terrestrial Aquatic 

 

Field Assessment Date: 

Name of Person Completing Assessment: 

Species Avoidance area:   (Name of species/ critical habitat) 

Amount of Avoidance Area Affected (edge, total, center) % portion 

Veg type: 

Was vegetation burned (y/n) severity (l/m/h),   

Retardant visible at site (y/n) 

% canopy cover remaining: 

% ground cover remaining: 

Soil type: 

 

Weather events post application 

Mitigation measures implemented 

NNIS presence within avoidance area or in close proximity – y/n,  if 
yes:species/amount of area affected 

NNIS treatment y/n, if yes method 

 

Photos taken  

 

Type of Impact – adverse y/n                   

 Direct 

 Indirect 

 

 

 

Field Assessment Date: 

Name of Person Completing Assessment: 

Species Avoidance area:   (Name of species/critical habitat) 

Amount of Avoidance Area Affected (edge, total, center) % portion 

Stream order and width, depth and flow estimates: 

Was riparian vegetation burned (y/n) severity (l/m/h)% 

% slope of avoidance area: 

% canopy cover remaining: 

Collect Water Quality Data (visual clarity and color, temperature, 
pH, conductivity) 

Weather events post application 

 

Mitigation measures implemented 

 

 

 

 

Photos taken 

Provide Map of the area 

Type of Impact – adverse y/n                   

 Direct 

 Indirect 

Assessment of downstream impacts (Estimate Flow Rates and Spill 
Calculator Data) 
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Are there species specific conservation measures associated with this 
species as outlined within the BO?  

Are there local level TC/CM? 

  

Is take expected?  y/n if yes, estimated amount of habitat and  # of 
individuals 

Is Salvage of species necessary? 

 

Is re-initiation needed or does this trigger a restriction on future use?  

 

Is follow-up monitoring required (as determined by local FS Unit)? 

 

Have you notified other National Forests with same species 
occurrence?  

 

FWS Contacted:  date/office/person 

State or other Agency Notification: 

 

 

 

Are there species specific conservation measures associated with 
this species as outlined within the BO? 

Are there local level TC/CM? 

 

Is take expected?  y/n if yes, estimated # of individuals 

 

Is Salvage of species necessary? 

 

Is re-initiation needed or does this trigger a restriction on future 
use?  

Is follow-up monitoring required (as determined by local FS Unit)? 

 

Have you notified other National Forests with same species 
occurrence?  

 

FWS Contacted:  date/office/person 

NOAA Fisheries Contacted:  date/office/person 

State or other Agency Notification:   

 

Follow-up Monitoring Required or Recommended 

Applies to either terrestrial or aquatics 

Required   

Follow-up Monitoring required as  part of  FWS T&C and RPA’s   

(See Species Specific Local Requirements)  

 

or 

 

 Follow-up Monitoring as required by FS resource personnel during  intial site assessment to determine effect, may be 
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adjusted as to time frame  (for instance, verification of survival of TEP or sensitive species, or documentation of potential 
increases in NNIS as a result of retardant application)  

 

Recommended  

 

Conservation Monitoring Recommendations as suggested within FWS Biological Opinion (e.g.): 

 Changes in species composition after retardant application  
 General population monitoring of TEP species 
 General effects of NNIS to TEP species and habitats  
 Viability analysis of species or habitat (species present/habitat function) after aerial retardant application 
 Effectiveness of mitigation measures  (i.e. reintroduction of species) may be required or recommended 

 

 

 

 


