
CHAPTER 2 . DESCRIPTION OF ALTERNATIVES

This chapter describes the alternatives considered for the native fish restoration project in
greater detail. It includes two action alternatives and no action.

2.1 Alternatives Considered but Not Analyzed in Detail

During the early planning phase, several alternative actions for meeting the purpose and
need were considered but eliminated from detailed analysis for reasons stated below.
These alternatives included consideration of different fish barrier sites and methods for
restoration of the native fish community.

•

•

Fish Barrier Locations other than the Action Alternatives. Reconnaissance-level
field investigations of possible barrier sites in Fossil Creek were conducted by
fishery biologists from Reclamation, the Forest Service, and Arizona State
University in 2000. Selection criteria for identifying viable barrier sites were
(1) the presence of a narrow bedrock channel to solidly anchor the barrier and
minimize site impacts and (2) proximity to the stream's convergence with the
Verde River to maximize the length of stream protected and minimize
fragmentation of existing native fish populations. No viable sites were found in
the lower 3-mile reach of stream between "the narrows" and the confluence with
the Verde River.

A fish barrier constructed at or near Fossil Creek's confluence with the Verde
River would best meet the purpose and need identified in the scoping document to
"... restore and allow a native fish assemblage to persist in as much of Fossil
Creek as possible." However, the wide stream channel and deep alluvial deposits
at this location would substantially increase the size, complexity, and cost of the .
barrier, and increase project impacts in the Mazatzal Wilderness. A large
concrete structure spanning the stream channel and floodplain would be much
more difficult to blend with the surrounding terrain, and would represent a
significant visual intrusion in the Wilderness. Construction in this area would
affect the Verde Wild and Scenic River corridor and might affect bald eagles.
Bald eagle territories and wintering areas are located near the confluence, and
construction and maintenance activities in this area may result in take of eagles
through disruption of breeding, feeding, or sheltering. This alternative was
dropped from detailed analysis because it did meet the siting criteria for barrier
construction.

Electrical Fish Barriers. Electrical fish barriers have been deployed in some
streams and canals across the country for the purpose of preventing upstream fish
movements. Electrical barriers work by passing electric current across a water
column with sufficient voltage to stun fishes that attempt to pass upstream.
Recent experience with the effectiveness of electrical barriers in Arizona,
however, suggests that the complexity of these systems prevents their sustained,
uninterrupted operation (Clarkson, in press). In addition, electrical barriers have
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not been deployed in desert streams that are subject to flashy and severe flooding:
such as Fossil Creek. The high complexity and costs of constructing, operating,
and maintaining an electrical barrier at a remote site such as Fossil Creek
precluded further analysis of this alternative.

• Renovation Methods. Entanglement gear (gill and trammel nets), seines, angling,
and electrofishing were considered as alternative means of removing nonnative
fishes from the segment of stream between the fish barrier and Fossil Springs
diversion dam. These alternative methods may temporarily reduce densities of
nonnative fishes when practiced intensively, but fish populations normally
rebound to previous levels once the effort is curtailed (Finlayson et al. 2000).
Electrofishing and netting also are nonselective, ~nd repeated use of these
methods would likely kill many individual native fishes in the long term.
Disturbance of the stream channel and banks and handling of fish during frequent
mechanical removal attempts would introduce substantial negative effect to
habitat and fish. Netting and seining cannot be used effectively in boulder-strewn
streams, and the inaccessibility of portions of the project area makes use of these
devices impracticable at removing all nonnative fish. Electrofishing is not likely
to be successful in the removal of all target fish (Larson et al. 1986; Moore and
Larson 1989; West et al. 1990), although there is a single example of successful
removal of rainbow trout from a short reach of stream in Tennessee where
electrofishing was intensively applied (Kulp and Moore 2000). Use of
electrofishing on Fossil Creek would be particularly problematical because of the
remoteness of much of the stream, stream morphology (very deep boulder-strewn
pools in some locations), length of stream to be treated, and demonstrated
ineffectiveness of this technique in capturing all fishes even where access is good
and stream morphology appropriate. These alternative methods would also be
labor intensive and costly in the long term, requiring multiple treatments every
year to significantly reduce densities of nonnative fishes and prevent population".
rebound. Because protection of existing native fish communities and future
repatriated species requires complete removal of nonnative fishes, use of
entanglement gear, seines, angling, and electrofishing were not advanced for
detailed analysis.

Use of rotenone for chemical renovation of Fossil Creek was also considered but
eliminated. Rotenone is a naturally occurring substance derived from roots of
tropical plants in the bean family (Leguminosae). It has been used for centuries
for capture of fishes by native peoples where the plants are naturally found. In
North America, rotenone has been used for modern fishery management purposes
since the 1930s. Rotenone is also used as an insecticide for use on crops and
livestock (Finlayson et al. 2000). Rotenone must be applied at higher doses than
those needed for antimycin to achieve similar results, has longer environmental
degradation times, can be detected by fish and evaded in areas of incomplete
mixing, its effects are reversible, and it does not kill fish eggs. In addition,
because of longer degradation times and some poorly-administered projects that
resulted in undesired downstream fish kills, rotenone use has become publicly
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controversial. Because antimycin would fulfill project goals with fewer
environmental and social consequences, use of rotenone for chemical renovation
was dropped from further analysis.

Temporary dewatering of the stream to remove fishes was determined to be
infeasible. Seepage through the Fossil Springs diversion dam, inability of the
conduit at the Irving Power Plant to transport full base flows, presence of large
bedrock pools (some up to 15 feet deep) that hold water for extended periods, and
minor discharges from springs below the Fossil Springs diversion dam prevent a
total dry up of the stream even under existing power plant operations. If
decommissioning and full flow restoration occurs, temporary dewatering to do
any needed follow up treatments could not occur!at all.

Use of explosives was not considered practical because of low probability of total
removal of all target species and potential undesirable habitat impacts.

• Renovation without Fish Barrier. Stream renovation without a barrier was
considered impractical because the effects of treatment would be negated by
continued upstream incursion of nonnative fishes into most of Fossil Creek from
the Verde River. Minimal long-term protection would be afforded to the existing
native fish community. The presence of natural falls between Irving and the
Fossil Springs diversion dam would provide short-term protection to native fish
populations in the stream's upper reaches. However, because the Irving reach is
easily accessible to people and already contaminated with nonnative fishes, the
risk of inadvertent or intentional "bait bucket" transfer of these fishes over the
natural barriers into protected upper reaches is high. In the absence of the
proposed constructed barrier, the agencies would also forgo an opportunity to
implement Wilderness Plan direction to re-establish federally-listed species and
reduce impacts of non-indigenous species on natural ecological processes in the .
Mazatzal Wilderness (Forest Service 1994).

The no barrier alternative is also equivalent to "no action" for Reclamation
because of the nexus between the need for the project and the 2001 CAP
biological opinion. This alternative was not advanced for detailed analysis
because it did not meet fundamental objectives of the project to maximize the
length of stream protected and construct a barrier pursuant to the 200 I CAP
biological opinion.

• Fish Barrier without Renovation. This alternative would protect the stream above
the barrier from future incursion of nonnative aquatic species, but established
populations of nonnati ve fishes would continue to interact with the native fish
community. Although natural events such as flooding may periodically reduce
densities of nonnative fishes, additional human intervention would likely be
needed to completely eradicate nonnati ves from the stream. This alternative was
not advanced for detailed analysis, because it did not satisfy the purpose of and
need for the project.
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• Alternative Construction and Transportation Methods in Wilderness. Two
additional Wilderness alternatives were considered but eliminated. A minimum
tools analysis was completed for this project by a team comprised of wilderness
managers, an archaeologist, and a wildlife biologist. Three alternatives were
analyzed: a substantially motorized alternative (Minimum Tools Alternative A), a
totally non-motorized alternative (Minimum Tools Alternative B), and a
recommended alternative (which was used in the proposed action). These
alternatives would be the same as the proposed action in terms of the design of the
fish barrier, and the basic elements of the fish salvaging, the stream renovation,
and the native fish repatriation. What would differ from the proposed action is
how the project would be accomplished in terms of the use of aircraft, motorized
equipment, and mechanical transport. Following is a description of Minimum
Tools Alternatives A and B, and the reasons for discarding them:

Minimum Tools Alternative A: Materials, equipment, camping gear, and
sanitation facilities would be flown in by helicopter and long-lined to the staging
area near the job site. People working on the project would also be transported to
and from the site by helicopter. This would involve flights at the beginning and
end of each work week. A helicopter would be used to transport the 55 gallon
drums containing captured fish from and back to Fossil Creek. A helicopter
would also be used to fly concrete into the project, and pour it into the temporary
formwork at each of the slots. An estimated total of 10 to 12 days of flight time
would be involved. The following motorized equipment would be used:
generators, air compressors, jackleg drills, dewatering pumps, concrete vibrators,
and power saws (including chainsaws). This equipment could be used at any time
during the project.

This alternative was discarded because the minimum tools team felt that the
project could be reasonably implemented with less of the generally prohibited
uses of motorized equipment, landing of aircraft, or mechanical transport, thus
having a lesser impact to wilderness values.

Minimum Tools Alternative B: Mules would be used to haul in equipment, tools,
materials, concrete, and aggregate, requiring numerous trips by mule train during
construction. Use of mules would require construction of a trail over rocky and
steep terrain from Stehr Lake to the job site.

No use of motorized equipment would be allowed. Fish would be removed from
and returned to Fossil Creek by foot, and transported in backpacks. Rock drilling
would be accomplished by double jacking. This involves one person holding the
drill in place on the rock, and a second person dri ving the rock drill by hitting it
with a sledgehammer. Concrete would be mixed and poured by hand. A manual

. , pump would be used for dewatering the creek. Power saws would be replaced by
" handsaws. The remaining tools would be hand tools.
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This alternati ve was discarded for a number of reasons. First, it would take
approximately three times longer to complete the project (compared to the
proposed action), thus impacting wilderness users for a longer period of time:
Secondly, the trail built for the mule traffic would be very difficult to obliterate
and would lead to increased visitor use to the barrier location, which is not
desired. Noxious weeds may be spread through seeds contained in the mule
droppings, and the trail could result in increased soil erosion.

Finally, there is some question as to whether the use of the double jack drill is
feasible in terms of achieving sufficient depth of holes needed for anchoring the
fish barrier in place, as well as whether this primitive skill is available. The safety
of this method is also of concern. i

2.2 No Action Alternative

The no Federal action alternative provides the baseline for comparison of environmental
effects of the action alternatives. Under the no action alternative, Reclamation and the
Forest Service would not implement the fish barrier and stream renovation project. This
alternative takes no steps to alter the gradual upstream progression of community
dominance by nonnative fishes in Fossil Creek. No action by the agencies would result
in the following:

• the native fish community in Fossil Creek would decline,
• repatriation of extirpated native fishes into Fossil Creek would not be undertaken,
• recovery of listed fish species would not occur in Fossil Creek,
• non-listed native fish species would trend towards a need for listing under ESA,
• Reclamation would fail to implement a required conservation measure stipulated

in the 200 I CAP biological opinion, necessitating negotiation of an acceptable
new barrier site on an alternative stream or reinitiation of formal ESA
Section 7(a)(2) consultation with the FWS,

• no nonconforming structures would be built in the Mazatzal Wilderness, and
• natural ecological processes in Fossil Creek would continue to be disrupted by

nonnative fishes.

It is highly unlikely that in the future this project would ever be proposed again due to the
return of full stream flows, the higher costs associated with barrier construction and
stream renovation, and the lower likelihood of long-term success.

2.3 Proposed Action (Wilderness Alternative)

The proposed action consists of the following key elements: (1) construct a fish barrier
to prevent further upstream incursion of nonnative aquatic species, (2) renovate the
stream between the barrier and Fossil Springs diversion dam to remove nonnative fishes,
(3) repatriate native fishes, (4) monitor the stream to gauge long-term success, and
(5) educate the public about the importance of native fish communities and the impact of
casual introduction of nonnati ve species.
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Barrier Construction. Reclamation would construct a single reinforced concrete fish
barrier in Fossil Creek approximately 4.5 miles upstream from the Verde River
confluence. Construction activities would affect the northern portion of the 250,5l7-acre
Mazatzal Wilderness, southeast of Stehr Lake. The wilderness barrier would protect
9.5 miles of Fossil Creek below Fossil Springs diversion dam (almost 20 percent more
stream than the other action alternative considered in this EA), including 2.8 miles of
stream in the Mazatzal Wilderness and 0.2 mile of designated critical habitat for
spikedace and loach minnow.

The proposed location restores as much of Fossil Creek as possible while avoiding
greater impacts to the Wilderness that would occur at sitbs closer to the Verde
confluence. As compared to upstream sites that would be more accessible to the public,
project implementation at the wilderness location is thought to carry a lower risk of
nonnative fish transfer due to its inaccessibility and resultant greater protection against
accidental or intentional transfer of nonnatives over the structure.

Geomorphic characteristics at the wilderness site are ideally suited for constructing a
barrier with relatively minimal stream impact. Solid rock abutments and bedrock confine
the low-flow channel and provide natural rock armoring to anchor the barrier in place.
Streamflow has carved three vertical slots into the channel bedrock, creating openings
that vary from 5 to 9 feet in width and 2 to 9 feet in height. Low flows presently course
through the center slot and descend rapidly through a boulder complex into a deep pool.
The water surface in this pool is approximately 8 to 10 feet lower than the water surface
immediately upstream of the slots. Prevailing channel gradient above the barrier site is
relatively flat for the first 60 feet, increasing to more than 2 percent beyond that point.

The barrier would be created by filling all three slots with separate steel reinforced
concrete plugs (Figure 3). To ensure stability against boulders and vegetative debris
carried by high magnitude flows, the concrete would be anchored to abutment and
foundation bedrock with anchor bars that are drilled and grouted into place. Concrete
would be airlifted to the jobsite and poured directly into temporary forrnwork at each of
the three slots. The concrete would be poured in two phases to allow for stream
diversion: the first phase would fill two slots, and the second phase would fill the
remaining slot. The estimated time for transporting and pouring the concrete would be
2 days. All formwork would be removed after construction. Most of the site is free of
alluvium (except for an estimated 17 cubic yards of alluvium and boulders in the east
slot) and would require minimal foundation cleanup prior to concrete placement.

Streamflow would be diverted around in-channel work areas with temporary dikes, pipes,
or inflatable berms. Material excavated from the east slot would be used to build these
temporary diversion features. Diverted streamflow would remain within the existing
low-flow channel, Following construction, the dikes would be removed and the material
spread along the upstream side of the barrier to minimize pool development. Sediment
impounded by thebarrier would eventually cover this material.

il<
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The crest elevation of the center plug would be abou t I foot lower than the crests of the
right and left plugs. This configuration would direct base flow through the center slot
and keep it centered in the channel. A small concrete apron would be built below each
plug to maintain high flow velocities along the downstream toe of the barrier.

On the east embankment directly above the proposed barrier site are two slots in the
bedrock that allow the passage of IS-year frequ enc y flows. These slots would be
plugged with approximately 2 cubic yards of concrete to prevent flows with less than a
50-year frequency from overtopping the bank.

Concrete used in the embankment plugs and main barrie{ would be colored and textured
to conform in appearance with surrounding native substrates.

App roximately 100 feet east of the low flow channel is a side chan nel tha t runs during
25-year frequency floods. Flows that enter this side channel do so through a 6-foot space
between two 20-foot diameter boulders, over tightly compacted 1- to 5-foot boulders. To
block upstream fish movement through this side channel, a gabio n structure would be
constructed in the space between the two boulders. The added height afforded by the
gabion structure would prevent flows with less than a 50-year recurrence interval from
passing over this site.

During high magnitude floods, there could be some shifting of the invert boulders in the
side channel. The 20-foot diameter boulders are thought to be stab le, but slight
movement is possible. A gabion struc ture was selec ted for this site because it has the
ability to shift in response to a moving foundation without sustaining significant dam age,
unlike a concrete structure which could crack and potentially fail.

The gabion structure would consist of a wire fabric basket with a hexagonal pattern, filled
with 4 to 8-inch diameter imported rocks , Gabion dimensions would be approximately ,\'
4 feet high, by 6 feet wide, by 3 feet long in the direction of flow. A colored mortar
fascia would be applied to the gabion to blend its appearance into the surrounding
environment.

Anticipated types of mechanized equ ipment to be used in construction at the wilderness
site are limited to the following: helicopter, generator, compressor, jackleg drill, and
concrete vibrator (see Appendix D). The generator, compressor, and drill would be used
for drilling anchor bar holes in rock substra tes . No other power tools would be allowed.
Use of helicopters and motorized equipment would be restricted to weekdays.

Construction Staging Areas and Transportation. Due to lack of road access, the
majority of construction equipment and supplies would be transported to the construction
site by helicopter. Project staging would be confined to a temporary contractor use area
and helipad that would be constructed adj acent to Forest Road (FR) 502 at Stehr Lake.
Activities at the staging area would consist of unloading materials and supplies,
equipment storage, and vehicle parking. The boundaries of the contractor use area wou ld
be delineated with flexibl e construction fence to avoid impacts outsid e authorized areas .
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The volume of constructio n traffic would be low, and the transport of equipment and
materials would not be expec ted to disrupt public use of roadways. No road closures or
traffic delays associated with construction activities arc anticipated.

Equipment, material, and supplies needed for construction would be long-lined by
helicopter from the staging area at Stehr Lake to the job site. Concrete mixer trucks from
a commercial ready mix plant would transport concrete to the Stehr Lake stag ing area,
where the concrete would be transferred to buckets, delivered to the job site by helicopter
long line, and poured directly into the structural forrnwork of the barrier. Limited staging
of material delivered by helicopter would be conducted at the job site (Figure 5b - See
Page 36) . (

Due to tight airspace constraints within Fossil Creek canyon, a backup helispot would be
established near the job site for emergency landings (e.g., medivac rescue or mechanical
failure of the helicopter), if needed. The backup helispot would be located on a stream
terrace in the Wilderness. Preparation of the backup landing site would require limited
brush clearing.

Crews would be required to hike a 1- to 2-mile route that descends over steep and rugged
terrain from FR 502 to the job site. Recreation trails are absent in this area, consequently
the specific route selected would be reviewed by the Forest Service and flagged to
minimize the effects of pedestrian traffic on soils, cultural resources, and Wilderness. In
order to expedite completion of the project, a crew camp would be placed near the job
site to acconunodate up to 10 workers. The boundaries of the wilderness camping area
would be delineated with materials that are visually unobtrusive and minimize impacts to
the wilderness character. Crews would go through "Leave No Trace" training before
working and camping in the Wilderness. A Forest Service wilderness specialist would
ensure minimum impact requirements are met. Campfires would not be allowed within '

\ - .

the Wilderness. Forest Service approved portable sanitary facilities would be airlifted to
the project site to minimize impacts.

Project construction would be scheduled to take advantage of seasonal low streamflows,
either Spring or Fall 2004. Use of helicopters and mechanized equipment would be
restricted to daytime hours and weekdays. Approximately I month would be required for
barrier construction.

The quantitative charac teristics of the barrier are listed below (calculations include a 10­
foot apron).

• Crest width = 13 feet (east notch), 9 feet (middle notch), 6 feet (west notch)
• Scour depth = 3 feet (east notch), 0 feet (midd le notch), 0 feet (west notch)
• Drop height = 5 feet (east notch), 5 feet (middle notch), 6 feet (west notch)
• Foundation depth = 3 feet (east notch ), 0 feet (middle notch), 0 feet (west notch)
• Surface area of structure =0.0 I acres
• Surface area to be excavated = 0.002 acres
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• Excavated volume of alluvium » 17 cubic yards (east notch)
• Total volume of concrete e 29 cub ic yards

Fish Salrage. The AGFD has authority to manage fish and wildlife resources of the
State, and ultimately would approve and oversee activities associated with fish salvage
and renovation. Native fish salvage operations would begin a week or two prior to
treatment of the stream with antimycin. Using a combination of electrofishing (for
shallow waters), seines, trammel nets, hoop nets, and angling (for chubs), major habitats
in each treated reach would be sampled to cap ture as many native fishes alive as possible.
If trammel and gill nets are deployed, they would be run at 1 to 2 hour intervals to
minimize mortal ities from crayfish predat ion on the trapped fish. Local angler groups
would becontacted for assis tance with angling for chubs. Captured native fishes would
be placed in live cars (small-meshed holding nets) that would be positioned in
approximately every other large pool in the to-be-treated reach. Live cars would have
meshed covers to prevent fish from jumping out. Backpack frames equipped with
5-gallon buckets and battery-powered air stones would be available to transport fishes
from their place of capture to the live cars . Nonna tive fishes that are captured would be
euthanized with tricaine methanosulphonate (MS-222) and their carcasses buried or
covered with rocks . Crayfish that are captured incidental to the salvage effo rt would be
killed and buried.

Once sufficient sampling effort has been applied to the stream reach so that additional
captures of native fishes are rare and all captured fishes are in the live cars, a helicopter
would be deployed to transport the fishes from the live cars to a serie s of holding tanks at
Irving. The helicopter would be based at a site at either Irving or Stehr Lake, and would
transport a 55-gallon drum or other similar container from a sling line to each live car
site. The drum would either be filled with water by crews on the ground at the live car
site or at Irving, the fish deposited into the container, and transported to the Irving ,..
holding tanks . Another ground crew would unload the fish from the container to the "
holding tanks. This process would be repeated until all live cars are emptied of fish. The
live cars would then be packed out of the stream. Fish from one section of the stream
would be held together in one holdi ng tank so that they can be released later to the same
general vicinity from where they were captured.

A set of at least four holding tanks would be set up at a site to be determined at Irving .
Tanks would consist of either commercially available self-standing, soft-sided swimming
pools , or portable folding tanks ava ilable from the Forest Service. These tanks each hold
several thousand gallons of water, and would be equipped with covers to preve nt fish
from jumping out. A hose would be run from the flume or penstock above the tanks to
gravi ty feed each tank with fresh water that originates from the stream above Fossil
Springs diversion dam. These passive flow-through systems should be adequate to
maintain appropriate oxyge n and temperature conditions, as well as flush organic waste
products from the tanks. Compressed oxygen tanks equipped with air stones would also
be available should the flow-through system prove inadequate to maintain oxygen levels.
Commercial ly available AC-powered filtration system packs would also be present for
use should a build-up of waste products occur. Fish would be held in these tanks for at
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least 2 days beyond the final antimycin treatment and until caged sentinel fish show no ,
effects of the treatment. At that time, fish would be transported back to the stream via
helicopter long-line and released in pools in the general vicinity from where they were
captured.

Variations in detail of the salvage operation may occur on the ground in response to need
and equipment availability and effectiveness.

Stream Renovation. Renovation activit ies would be coordinated among AGFD,
Reclamation, and the Forest Service. The stream would be divided into four reaches for
the purpose of renovation, first treating the most upstream reach and moving downstream
with the subsequent treatments. The first reach to be tre¥ed with antimycin would be
from the Fossil Springs diversion dam to a natural 18-foot falls located 2.3 miles
downstream. Next, the J.3-mile long reach between the falls and the Irving diversion
channel would be treated, followed by the 3. l-rni le reach from Irving to a point where
the power lines first cross Fossil Creek (the alternative constructed barrier site; see
Section 2.4), and finally by the 2.8-mile reach between the utility lines and the proposed
site for the constructed fish barrier . It would be necessary to construct a low
(approximately 2 foot), temporary barrier out of sand bags at the power line crossing to
prevent upstream movements of nonnative fishes prior to treatment of the third and fourth
reaches. Renovation of each reach is expected to take 2 to 3 weeks, including salvage
and repatriation operations; piscicide would be applied over a 2- to 4-hour time interval
for each treatment.

Antimycin A (Fintrol) would be applied under the supervision of a certified pesticide
applicator in accordance with a treatment plan approved by the Forest Service. Each
reach would be treated with a combination of aqueous antimycin A (Fintrol-Concentrate)
and sand coated antimycin A (Fintrol-15). Fintrol-Concentrate is comprised of the active .
ingredient antimycin A and inert ingredients soy lipids, acetone (diluents), bieth yl .

;\: '.
phthalate (a surfactant), and nonoxyl-9 (a detergent). Fintrol-concentrate is applied by
drip station (Stefferud and Propst 1996), sprayer, or mixed in buckets with water and
dispersed by hand. FintroH5 is comprised of antimycin A coated over a grain of sand
that is then coated with other inert materials that dissolve slowly when in water to allow
the antimyc in to be released over a depth of 15 feet when applied at the surface.
Fintrol-15 is applied by hand or with a hand-held seed or ferti lizer spreader.

Prior to treatment of each reach, stream discharge and volume would be calculated using
direct measurements . An inert fluorescence dye would be applied at the head of a few
test pools to determine residence time and mixing potential in the larger pools. Results of
the dye study would assist in determining how best to apply the antimycin to ensure all
possible areas of the stream are treated at target concentrations. Appropriate calcu lations
would then be made to determine the amounts of antimycin necessary to treat the stream
reach. These calculations would be double-checked by a cert ified pesticide applicator.
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Different taxa of fish have differing susceptibilities to antimycin. The most resistant
target species in Fossil Creek is the yellow bullhead. Working with the closely-related
species black bullhead (Ameiurus me/as) , Berger et at. (1969) determined that the
concentration of antimycin needed to kill half of the laboratory population was 45 parts
per billion (ppb). One hundred percent mortality of black bullhead from antimyci n
ranged from 25 to 200 ppb. Other targeted species (green sunfish and smallmouth bass)
are susceptible to mortality at antimycin concentrations of 20 ppb. Because yellow
bullh ead has penetrated upstream in Fossil Creek on ly to the lowermost treatment reach,
tha t reach would be treated at 20 and above ppb to arrive at the most effective
concen tration. The upper three reaches are expected to be treated at 20 ppb.
Identification and use of specific concentrations would b~ based on environmental
conditions and results of on-site bioassays conducted pretreatment.

Once application targets have been definitely determined, specified amounts of antimycin
would be applied to each reach. Controlled amounts would be released at cons tant- flow
drip stations (Stefferud and Propst 1996) to be located every 330 to 490 feet (100 to 150
meters) along the treated reach, over a 2- to 4-hour time period . Roving crews would
trea t shal low backwaters and poorly-mixed shorelines with backpack sprayers. Other
crews would disperse Fintrol-15 into deeper areas of the stream. To ensure effective ness
of the first treatment, a second antimycin application using procedures identical to the
first would be made 1 to 7 days following the initial treatment. If no fish are observed
alive during the second treatment , the renovation would be considered successful and
completed. In the event live fish are observed in the sect ion being treated, a third
treatment would be undertaken immediately following the second.

At the lower end of each antimycin-treated reach, a drip station similar to that described
for application of antimycin would be established to meter approxi mately 1 part per
million (ppm) aqueous potassium permanganate (KM n04) into the stream during the
course of each antimycin treatment. Potassium perm anganate is a strong neutralizing
agent for antimycin (see Appendix B). A cage with sentinel fish would be placed in the
stream approximately 300 feet below the KMn04 station to ensure that detoxification is
occurring as intended. Should neutralization not occur as expected, potassium
permanganate concentrations would be increased. A second drip station would be set up
further downstream if necessary to ensure complete neutralization.

Temporary signage would be placed at public access sites along Fossil Creek
immediatel y prior to and during renovation that will explain the project and list public
precautions. Permanent signs will be placed at strategic points along the creek outside of
wilderness to inform the public about the value of Fossil Creek as a repository of native
fishes, its unique geology (relative to travertine form ation), penalties for moving fishes
alive from their point of capture, and availability of a monetary reward for information
leading to conviction of any perso ns that knowingly release fishes to areas other than
their point of capture.
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Additional applications of antimycin may be needed in the future if monitoring shows
that nonnative fish have been reestablished in the stream. Prior to implementing future
antimycin treatments, the Forest Service would prepare a supplemental information
report to evaluate if the treatment(s) are consistent with this EA, or if additional
environmental analysis needs to be conducted (FSH 1909.15, Ch. 18.03).

Control ofOther Upstream Sources ofNonnative Fishes. Reclamation, in cooperation
with Arizona State University, flew by helicopter the entire watershed of Fossil Creek on
June 27, 2002, for the purpose of locating stock tanks or tributary streams that could
serve as a source of nonnative fishes that theoretically could recontaminate Fossil Creek.
Of the 122 tanks identified on maps and otherwise observed or identified, 46 had water,

I
66 were dry (and thus would not be surveyed for fish, but could have water and
introduced fishes in the future), and 10 were of uncertain status due to dense obscuring
vegetation or could not be located. No tributaries were identified that had surface water
present or that might reconnect with Fossil Creek during wetter periods to allow invasion
by and harbor fishes from Fossil Creek. Surveys of the 46 watered and 10 undetermined
tanks for presence of fishes are underway. These tanks would also be examined' for the
presence of Chiricahua leopard frogs (Rana chiricahuensis) and other species . Following
completion of these surveys, tanks with nonnative fishes would be renovated with
antimycin A prior to renovation of Fossil Creek. Although most of the tanks are on
National Forest land, a few are privately owned. Agreements with landowners would be
necessary for treatment of tanks on private property. Both surveys and treatments would
proceed in an upper watershed to lower watershed direction, and watersheds that drain to
Fossil Creek below the constructed barrier site would not have to be treated.

Potential stock tank renovations would be coordinated with the AGFD, FWS, and Forest
Service in a manner to minimize or avoid impacts to wildlife and livestock. Based on the
literature, potential stock tank treatments are not expec ted to harm adult or larval
(tadpole) leopard frogs (Walker et aI. 1964, Gilderhus, et aI. 1969). But because frog .'.
larvae are gill-breathers, if native tadpoles are found an attempt would be made to capture
and hold alive as many as possible prior to renovation. Five-gallon buckets would be
filled with stock tank water and aerated with battery-powered air stones. Tadpoles would
be captured and held in these buckets (partially submerged in the stock tank to prevent
overheating) for at least 24 hours before being returned to the source stock tank. A small
sample of tadpoles would be placed in sentinel cages in the treated stock tank beginning
24 hours after the treatment to assure detoxification before the remainder are repatriated.
If the tank does not detoxify within 24 hours, the process will be repeated until it is, or
application of potassium permanganate will be considered to speed the process.

Stehr Lake is a potential source of nonnative fishes in the watershed directly above the
proposed barrier site. If decommissioning of the Childs-Irving Hydroelectric Project
occurs, Stehr Lake will lose its source of water by January 2005 and gradually dry up.
Since stream renovations would occur prior to that date, it is theoretically possible that
the lake could overflow during an unusual precipitation event or anglers could transport
fish from the lake to the stream. Stehr Lake is integral to the Childs-Irving Hydroelectric

6 Ranid surve)'s wouldbe conducted in accordance with FWS protocol.
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Project. and taking it offline prior to decommissioning would impact power generation.
The APS is planning a temporary drawdown of the lake to facilitate chemical renovat ion
of that water body. If this action proves infeasible. there would be a small risk that
nonnative fishes from Stehr Lake could contaminate the small, already-renovated reach
of Fossil Creek. Should such an event occur, actions detailed under the Monitoring
section would be followed to eliminate those fishes.

Monitoring. An ongoing study (initiated June 2002) conducted by Northern Arizona
University is monitoring six sites on Fossil Creek seasonally over 2 years, with plans to
extend the monitoring period significantly past the December 31, 2004, expected flow
restoration date. Monitored taxonomic groups include primary producers (algae and
macrophytes), invertebrates, fish, amphibians, and reptiles. Sites selected for monitoring
include ephemeral pools above Fossil Springs, the springs area, directly upstream from
the Fossil Springs diversion dam, the dewatered reach below the dam, below Irving, and
above the confluence with Verde River. Reclamation is currently assessing the suitability
of this study for meeting post-project monitoring needs, and may assist or expand the
study through additional funding if certain areas seem deficient. At minimum, this study
should provide a comprehensive species list for comparing pre- and post-renovation, and
pre- and post-flow restorati on (J.e. Marks, Northern Arizona University, personal
communication).

A separate monitoring program would be established after the barrier is constructed and
stream renovated to detect any incursion of new nonnative fishes,' and to monitor
responses of native fishes and amphibian s (e.g., leopard frogs). This monitoring would
be funded by Reclamation in cooperation with the AGFD. At least annually, intensive
qualitative surveys of the fish community above the constructed barrier, above Irving,
and above the Fossil Springs diversion dam would be undertaken for this purpose.
Methods would include electrofishing, seining, and netting. This specific monitoring ,.'

::
program would span at least 5 years post-renovation , and a lesser effort would likely
continue for the foreseeable future as part of a longer-term native fish recovery program.

In the event that a nonnative species is detected upstream of the barrier, the first level of
management action would be an immediate, intensive investigation of the species'
distribution and relative abundance, with remo val using traditional sampling methods
(electrofishing, seining, and netting). Reach-wide surveys would expand both upstream
and downstream from the point of detection to include all areas potentially accessed by
the nonnative species. Mobilization of personnel in addition to the original monitoring
team would likely be required for this increased sampling effort .

During this period of intensive monitoring and fish removal , managers and species
experts would meet to determine possible management actions to be applied against the
new species . If the detection is early following its initial invasion and the species has not
spread throughout the entire stream, successful elimination of the species is possible
through removals during intensive monitoring. New travertine formations following

7 Baitbucket introduction of noenetive fishes by anglers and otherrecreationises is possible along road accessible reaches of Fossil
Creek.
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restoration of full flows, as well as existing natural barriers , may enhance the likelihood .
of confining the area of the introduct ion. If mechanical removal of the new species is not
successful, another chemical renovation of the affected stream reach would likely be
contemplated. A supplemental information report to this EA would be prepared as
previously described in the "Stream Renovation" section.

Repatriation. The project would include potential repatriation' of rare Gila River basin
native fishes. Repatriation activities would be coordinated among AGFD, FWS,
Reclamation, and the Forest Service. One of the important uses for a renovated Fossil

Creek is to replicate the rare population of Verde River s,Pikedace, and other native fishes
not currently in the stream that were known or are presumed to have historically
inhabited Fossil Creek. In addition to spikedace and the six species already inhabiting
the stream, other native fishes to be potentially repatriated include loach minnow,
Gila topminnow, desert pupfish, razorback sucker, Colorado pikeminnow (Ptychocheilus
lucius), woundfin (Plagopterus argentissimusi , and flannelmouth sucker tCatostomus
latipp innisi. As previously stated. the potential for some of these species depends on
how habitat develops following flow restoration.

Surveys are planned in coming months to find and transport Verde River spikcdace into
appropri ate holding/propagation facilities. Propagation studies are underway to
determine methods to effectively house and reproduce large numbers of spiked ace, loach
minnow, and other species in the lab. Facilities in which to house and propagate these
fishes are also being readied. These techniques and facilities would be needed to build up
numbers of rare fishes for repatriations into Fossil Creek. As suitable numbers of
appropriate populations of rare fishes are obtained, they would be repatriated into
Fossil Creek to restore the historic native community there .

The proposed repatriations would be consistent with some of the specific implementation
actions identified in the Mazatzal Wilderness Plan, which include removal of nonnatlve
species, preservation and/or recovery of listed spec ies, and reestablishment of native
species (Forest Service 1994). All species proposed to be repatriated are identified in the
Mazatzal Wilderness Implementation Plan, except for the desert pupfi sh and
flannelrnouth sucker.

Information and Education. A public information and education component would be
integrated into the project. Precautionary signage would be placed along roadside
segments of Fossil Creek, and a free pamphlet describing goals, objectives, and activities
would be developed prior to project implementation. The Forest Service and
Reclamation would investigate the feasibility of producing several large color signs to be
placed at permanent kiosk sites along the stream to inform the public about Fossil Creek
restoration and related issues, including the danger of introduction of nonnative aquatic
fauna. All signs would be placed outside of the Wilderness. Long-term Reclamation­
funded native fish information and education media will include video and pamphlet
productions, teaching materials, advertisements, monetary rewards, and other actions

8 " Repatriation" refers to the restoration of a species to suitable habitat within its historic range.

28
Final EnvironmentalAssessment
Native Fish Restorationin Fossil Creek

••



~ ~

intended for state-wide distribution. Prior to undertaking major aspects of the proposed
project, information and education specialists from the Forest Service, Reclamation, .
AGFD, and other agencies and organizations would meet to formalize these concepts in a
directed public information plan.

2.4 Nonwilderness Alternative

The alternative action consists of the same key eleme nts as the proposed action:
(I) construct a fish barrier to preven t further upstream incursion of nonnative aquatic
species, (2) renovate the stream between the barrier and Fossil Springs divers ion dam to
remove nonnative fishes, (3) repatriate native fishes, (4) monitor the stream to gauge
long-term success, and (5) educate the public about the importance of native fish
communities and the impact of casual introduction of nonnative species.

Barrier Construction. The alternative fish barrier site considered by Reclamation and
the Forest Service is located in Fossil Creek immediately outside the Mazatzal
Wilderness boundary near the FR 502 bridge over Sally May Wash. Channel and
abutment substrates in this area are composed almost entirely of solid rock and boulders
with minimal amounts of alluvium. No artificial armoring would be necessary to
stabilize bank materials. Approxi mately 6.7 miles of stream habitat below Fossil Springs
diversion dam would be protected by the barrier.

The nonwilderness site is much more accessible to the public. Recreational use along
roadside portions of Fossil Creek is expected to increase with restoration of full flows in
2005. Ease of public access to the alternative site would introduce greater risk that bait
bucket transfers across the barrier would compromise stream protection. The inadvertent
or purposeful transfer of nonnative fishes has been shown to increase proportionately
with the level of human use of the resource (Ludwig and Leitch 1996). This alternative ·
also has less value to native fishes because it protects 2.8 miles (20 percent) less stream ,'i
below Fossil Springs diversion dam, results in less diversity of habitat restored, and
offers no protection to native fishes in the Mazat zal Wilderness.

A fish barrier construc ted at the alternative site would consist of a reinforced concrete
vertical drop structure with a minimum height of approximately 5 feet and width of
44 feet (Figure 4). A IO-foot long concrete apron would be installed to ensure water
velocities are high and depths shallow along the down stream toe of the drop structure.

Like the wilderness barrier, this structure would require installation of anchor bars in
foundation bedrock and construction of temporary formwor k prior to placemen t of
concrete. The formwork would be removed after construction. Most of the site is free of
alluvium and would require minimal foundation cleanup prior to concrete placement.

Streamflow would be diverted around in-channel work areas with temporary dikes, pipes,
or inflatable berms. Diverted streamflow would remain within the existing channel
prism. Lack of alluvial subs trate within the channel may require importation of material
for the diversion. The conc rete would be poured in two phases to allow for stream
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diversion: the first phase would construct approximately ,;.\of the barrier, and the second ,.
phase would construct the remaining portion of the structure. After construction,
sediment carried by seasonal high flows or floods would be deposited upstream of the
barrier and displace any pooled water within a relatively short period of time. ,

Staging Areas and Transportation, FR 502 allows vehicle access to within 50 yards of
the work site. There are three roadside parking areas that would provide adequate space
for staging equipment and material. Activities at the staging area would consist of
unloading materials and supplies, equipment storage, and vehicle parking. From this
staging area, equipment would be hauled to the stream by hand or transferred into place
with a crane. Commercially batched concre te would be trucked to the project area and
poured directly into the structural formwork from the roJd with a boom assemblage or
other similar conveyance.

The volume of construction traffic would be low, and the transport of equipment and
materials would not be expected to disrupt public use of roadways. No road closures or
traffic delays associated with construction activities are anticipated. Construction would
be restricted to weekdays and daytime hours. Project construc tion would be scheduled
during periods of seasonal low flow, either Spring or Fall 2004. The duration of
construction is estimated to be 1 month.

r
'.' I'
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The quantitative characteristics of this barrier are:

• Crest width = 44 feet
• Scour depth = 0 feet
• Drop height =5 feet
• Foundation depth = 0 feet
• Surface area of structure footprint =0.02 acres
• Surface area to be excavated = 0 acres
• Excavation volume = 0 cubic yards
• Total volume of concrete =38 cubic yards
• Length of apron = 10 feet

The anticipated types and use of mechanized equipment is listed in Appendix D.
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Native fish restoration activities involving salvage, stream renovation, repatriation ,
monitoring, and public education would be similar to those described in the proposed
action. Restoration activities would affect 6.7 miles of stream between the Fossil Springs
diversion dam and the northern boundary of the Mazatzal Wilderness.

2.5 Mitigation and Monitoring

Mitigation measures are prescribed to avoid, reduce, or compensate for adverse effects of
an action. The following measures would be implemented for the project:

31
Final EnvironmentalAssessment
Native fi sh Restoration in FossilCreek

I

I.

l
I
l



t :

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

Public information and education materials describing project effects and benefits"
will be prepared (both action alternatives) .
Standard dust abatement practices will be used to minimize generation of airborne
particulates (both action alternatives) .
Sediment and erosion controls will be estab lished where appropriate to protect
water quality and soils (both action alternatives).
Upland sites disturbed by project activities will be seeded with native vegetation
(wilderness alternative).
Archaeological survey of the 34.4-acre area of potential effect encompassing the
wilderness site and adjacent upland terrace (already completed for wilderness
alternative). I

\
An archaeologist will periodically monitor construction acti vities (both action
alternati ves),
Pedestrian access for crews will be marked with flagging to avoid impacts outside
of authorized areas: any trails that develop incidental to construction will be
obliterated (wilderness alternative).
The boundaries of temporary contractor use areas at Stehr Lake will be delineated
with flexible construction fence to avo id impacts outside auth orized areas
(wilderness alternative).
The boundaries of the wilderness camping area will be delineated with flaggin g to
avoid impacts outside authorized areas (wilderness alternative).
Crews working in the Mazatzal Wilderness would receive "Leave No Trace"
training, including instruction on minimum impact camping techniques. A Forest
Serv ice wilderness specialist wou ld ensure this requirement is met. Campfires
would not be allowed within wilderness. Sanitation facilities would be prov ided
for work crews (wilderness alternative).
The concrete barrier and apron will be colored and tex tured to blend with
surrounding rock. Such color and texturing would be approved by the Forest ,..
Service (both act ion alternatives) .
Road accessible reaches of Fossil Creek will be posted prior to application of
antimycin A (both action alternatives).
Antimycin A applications will be seasonally timed to minimize effects to leopard
frogs (both action alternatives).
Programmatic Clean Water Act (CWA) Section 404 mitigation for impacts to
vegetation was implemented by Reclamation for all Arizona fish barriers
proposed under the 2001 CAP biological op inion. This mitigation consists of
acquisition of a Conservation Easement on 1,420 acres of land along the San
Pedro River in southern Arizo na.
Strict adherence to the pesticide label is requi red for transportation, storage,
mixing, and personal protective equipment.
Daily use records must be kept to document the use of the piscicide. This will be
done by unit area, formulation, and application technique.
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2.6 Comparison of Alternatives

Table 1 summarizes the three alternat ives and env ironmental consequences of each as a
basis for comparison. Project impact areas are illustrated in Figures 5a, 5b, and 6.

Table 1 - Summary of environmental consequences by alternative.
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Temporary d isturpance to 1.4 Te mporary disturbance to 0.4
acre (includ ing 0 .9 acre in acres of habitat No impact

Vegetation No effect wilderness) of habi tat No from piscic ide application.
impa ct from Piscicide
application.
Eli mination of nonnative fish Elim ination of nonnative fish
community from 9.5 miles of community fro m 6.7 miles of
stream ; short-ter m reduction in stream ; short-term reduction
macroin vertebrate dens ity; in macroinvertebrate density;

Nonnative fish lower likelihood of nonnati ve higher likelih ood o f nonnati ve
community dom inance fish re-est ablishment than the fish re-establi shmen t than 'the

Fish and Aquatic
increases. Continuing alternat ive action. Greatest proposed action. Positive
adverse effects to native positive effects to native fish, effects to native fish, leopard

Wildlife
fish, leopard frogs, leopard frogs, garter snakes, frogs, garte r snakes, and other
garter snake s, and other and other aquatic species by aquatic species, but less so
aquatic species. eliminating and preventing than proposed action due to

upstream re- invasion of less length of strea m
nonnative fish. restored/protected and higher

likelihood of nonnative fish
re-establi shment.

T emporary noise disturbance

Terres trial Wildli fe No effect
to large mam mals. Minor

Same as proposed action
disturbances to small
mammals and herpe tofauna.

Continuing impacts o n
Would co ntribute to delisting Positive impacts to some
of Ioach minn ow, Gila special sta tus species but less

headwater chub,
topm innow, and spikedace; so than the proposed act ion

roundtail chub, lowland
positive impacts to Chiricahua due to less length of stream

Special Status leopard frog, northern
leopard frogs and Forest resto red/protected and higher

Spec ies leopard frog, Arizona
service sensitive species likelihood of nonnative fish

toad, narrow-headed incl uding several native fish re-establishment.
gar ter snake , Mexican
garter snake

species and other
aouatic/rinarian snecies.
Short-term impac t to 9 .5 miles Short-term impact to 6.7 miles
of strea m from ant imycin ; of stream from antimycin;

Water Quality No effect minor increase in turbidity and minor increase in turbidity and
suspended solids during active suspended solids duringactive
construc tion construction

Cultural Resources No effect No Effec t with mitigatio n No Effect with mitigation.

33
FinalEnvironmental Assessment
Native FishRestoration in FossilCreek

." I
!

I

I



Nonnative species Shift in angling opportunities Shift in angling opportunities
would dim inish or ' . ' from nonnative to native from nonnative to native

Recreation
eliminate the native

,
species along 95 miles of spec ies along 6.7 miles of.

chub fisherv. stream. stream.
No disturbance effects. Temporary disturbances Potential minor increase in

during construction and downstream turbidity during
Continued and renovation (e .g. helicopter use. active construction.
increasingimpacts to more groundactivities);

":"~ the natural ecol ogic permanent impact to 0.01 Continued andincreasing
~ condit ions along 2.8 acre s (barr ier/gabion impacts to the natural ecologic

miles of Fossil Creek footprint) . condi tions along 2.8 miles of.
within the Mazatzal Fossil Creek within the

Wilderness
Wilderness from Restoration of nitural ecologic wilderness from introd uced .
introduced, nonnative cond itions through native fish nonnati ve fish.
fish. restoration along 2.8 miles of

Fossil Creek within the No construction of a
No construction of a Wilderness. permanent improvement
permanent (nonconforming structure)
improvement Construction of a permanent within \Vilderness
(nonconforming improvement (nonconforming
struc ture). structure) within Wilderness.

Eligibilit y as WSR
Eligibility as WSR
maintained. Eligibility as WSR

maintained.
maintained.

No effec t on free-flow.
Minor effect on free-flow.

Slightly greater effect on free '

Adverse effect s on fish
9.5 miles of habit at flow.

and wildlife
protected/enh anced for fish

Wild and Scenic
Outstand ing

and wildlife ORVs; no ad verse 6 .7 miles of habitat
River Status effects on other O RVs. protected/enh anced for fish..' Remarkable Values

and wildlife OR Vs; no adve rse
(ORVs); no effect on

Recreation classification effec ts o n other ORYs.
other ORVs.

would not change; wild
,.
; :

Wild and recreation
classifica tion may be affected . Wild and recre ation

" but could stiIt be appropriate classifications would not
classifications would
not change.

when eva luated for suitab ility change.
in the future.
Highly localize d minor effec t

Air Quali ty No effect
during construction resulting

Same as proposed action
from fugitive dust and engine
emissions

Soi ls No effect
Disturbance to 1.4 acres of Disturbance to 0 .4 acres o f
soil and rock substrates soil and rock substrates

Smaller structure. less Larger structure, more
accessible by people, less accessible by people. more
visible than non-wilderness visible than proposed action;

v
site; wou ld shift scenic would shift scenic integri ty of

Visual Quality No effect.
integrity of barri er site from barrier site from Retention to
Preservation to Retention Part ial Retenti on VQO

.' , Visual Quality Objective

te (VQO)
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Wilderness Fish Barrier

Legend
- Concrete Barrier

Fool Path

Gabion Barrier

Construction Impact Area out of Channel

Upland (Access I Slaghtg) 0.Q1

Construction Impact Area in Channel

III Riparian (Access I Staging) 0.31

Sedimentation Zone 0,12

Total Ar'ces 0.44

35



0.43

0.50

Figure 5b
Wilderness Fish Barrier - I~~act Area +J-
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Acres
Fool Path

Contractor Use Impact Areas

UseArea- StehrLake
(Not Shown)

UseArea- Wildemess
(Camping I Henspot)

Total Acres 0.93
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