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1.0 PURPOSE AND NEED FOR ACTION

Purpose for Action: The U.S. Fish and Wildlife Service (USFWS) has proposed to fund in
part a project, to be implemented by the New Mexico Department of Game and Fish
(NMDGF), seeking to restore the native fish community to the Rio Costilla watershed, Taos
County, New Mexico. This Environmental Assessment (EA) was prepared to analyze the
potential effects to physical, biological, and cultural resources and socioeconomic conditions
that may result from implementing the preferred alternative for the project. This EA will be
used by the U.S. Fish and Wildlife Service to determine whether or not the proposed project
will be funded and implemented as proposed, if the proposed action requires refinement or
additional mitigation measures are necessary, or if further analyses are required through
preparation of an environmental impact statement. If the proposed action is selected as
described and no further environmental analyses are needed, an Environmental Action
Statement and Finding of No Significant Impact will be prepared.

This EA was prepared pursuant to the requirements of the National Environmental Policy
Act of 1969 (NEPA) as implemented by the Council on Environmental Quality regulations
(40 CFR 1500, et seq.) and the USFWS NEPA procedures.

Need for Action: The proposed action is necessary to restore the native fish community
consisting of Rio Grande cutthroat trout (Oncorhynchus clarki virginalis, RGCT), Rio
Grande sucker (Catostomus plebeius,RGS), Rio Grande chub (Gila pandora, RGC), and
longnose dace (Rhinichthys cataractae, LND) to appropriate segments of the upper Rio
Costilla within Vermejo Park Ranch (VPR), Rio Costilla Park (RCCLA), and Carson
National Forest (CNF). Restoration of the native fish community would require removal of
the non-native fishes within streams and lakes within the project area.

Goal: Establish a self-sustaining and widely distributed RGCT population and high quality
recreational fishery on VPR, RCCLA, and CNF within the context of overall native fish
species conservation in the Rio Costilla drainage.

Project objectives:

1. Increase the distribution of RGCT in New Mexico on VPR, RCCLA, and
CNF (NMDGF 2002).

2. Establish a metapopulation of RGCT within the upper Rio Costilla on VPR,
RCCLA, and CNF to help secure the long-term persistence of the sub-species
(NMDGF 2002).

3. Concurrent with RGCT restoration activities, reestablish the native fish
community to suitable habitat within the upper Rio Costilla watershed,
including RGCT, RGC, RGS, and LND.

4. Implement a high quality recreational angling program for RGCT in the Rio
Costilla watershed.



1.1 Project Background

Rio Grande cutthroat trout are one of 14 recognized subspecies of cutthroat trout native to
western North America. Cutthroat trout (Oncorhynchus clarki) are distinguished by the red-
orange slashes in the gular folds below the jaw. Cutthroat trout once inhabited most
coldwater streams throughout western North America. The RGCT is considered the
southernmost subspecies of cutthroat trout, and is differentiated from other cutthroat trout by
the large spots that are concentrated towards the tail and colorful pink or orange hues on its
belly and sides.

Most subspecies of cutthroat trout have suffered large declines within their native ranges.
These declines have occurred primarily since the early 1900s due to exotic species
introduction, habitat degradation, and over-harvest (Duff 1996). Cutthroat trout thrive in
clear mountain streams that provide clean spawning gravel, feeding and resting sites, and
food in the form of aquatic and terrestrial invertebrates (Sublette et al. 1990). Ideal habitat
conditions have been altered in many locations by human activities including grazing,
mining, logging, road building, and agriculture. Since the late 19" century, stocking of non-
native trout has been a common practice throughout the western states. Brook trout
(Salvelinus fontinalis) and brown trout (Salmo trutta) out-compete the native cutthroats for
prime habitat areas (Griffith 1988). Behnke (1992) describes a population of greenback
cutthroat trout that was virtually replaced by brook trout in five years. Also, cutthroat trout
are 20-fold easier to catch than brown trout (Behnke 1992), making them more susceptible to
over harvest than non-native trout. Rio Grande cutthroat trout populations currently occupy
less than 10% of their original range (Stumpff and Cooper 1996).

RGS was once common in mountain tributaries from southern Colorado to southern New
Mexico (Calamusso and Rinne 1999). They prefer habitats with clear water and large substrate.
(Sublette et al. 1990). Habitat perturbations and competition with non-native fish such as white
sucker (Catostomus commersoni) have negatively affected this species (Rees and Miller 2005).
Past declines of RGS have been attributed to hybridization with white sucker though recent
scientific literature indicates hybridization is rare, if ever (McPhee and Turner 2004). The RGS
is now considered endangered in Colorado and declining in New Mexico (Swift-Miller et al.
1999, Calamusso et al. 2002).

Less is known about RGC life history and habitat requirements, but they are considered habitat
generalists and can be found in both lotic and lentic environments. They are considered
abundant, but declining in New Mexico (Calamusso and Rinne 1999), and declining in
Colorado (Sublette et al. 1990). Suitable habitat exists within the proposed project area for RGS
and RGC. The RGCT, RGS, and RGC assemblage is currently rare in Colorado and New
Mexico streams.

New Mexico Department of Game and Fish has a statutory mandate under Chapter 17
N.M.S.A. to manage RGCT within the state of New Mexico. NMDGF considers RGCT a
sensitive species making preservation and expansion of existing populations a priority. Rio
Grande sucker and RGC are considered Species of Greatest Conservation Need by NMDGF
(NMDGEF 2005). Furthermore, the U.S. Forest Service (USFS), USFWS, and NMDGF are
signatories to a Range Wide Conservation Agreement for RGCT. The sole goal of the Range
Wide Conservation Agreement is to “Assure the long-term persistence of the RGCT



subspecies within its historic range by preserving its genetic integrity, reducing habitat
fragmentation, and providing sufficient suitable habitat to support adequate numbers of
viable, self-sustaining populations” (Conservation Agreement 2003).

To reach this goal, numerous waters in New Mexico are proposed for reintroduction of
RGCT. Such projects would establish populations of genetically pure RGCT into
hydrologically complex watersheds within the subspecies historic range. Expanded
distribution of RGCT would also expand unique angling opportunities for native,
southwestern trout. The goals for restoration sites are outlined in the Long Range Plan for
the Management of Rio Grande Cutthroat Trout in New Mexico (NMDGF 2002).

The proposed action is a cooperative effort among NMDGF, RCCLA, VPR, USFWS, and
CNF to meet the aforementioned objectives. This proposed project is an integral part of the
conservation goal for RGCT and would enhance the subspecies status by increasing both the
numbers of populations and individual fish. Re-establishing populations of Rio Grande
sucker and Rio Grande chub in coordination with RGCT restoration would proactively
address historic declines in both species distribution before their status is imperiled.
Watershed size, characteristics of the existing fishery, and opportunities to conserve other
native fishes support the selection of the Rio Costilla watershed for a restoration project.

1.2 Proposed Action

NMDGF, in cooperation with USFWS, CNF, VPR, and RCCLA, proposes to restore RGCT
to the upper Rio Costilla watershed. Where suitable habitat exists, RGC and RGS would be
re-established in coordination with RGCT repatriation.

To complete this project, all non-native fish must be removed from a project subsegment
prior to reintroducing desired species. The proposed action would remove as many unwanted
fish as is logistically feasible, including rainbow trout (Oncorhynchus mykiss), cutbow trout
(Oncorhynchus sp. hybrids), brown trout, brook trout, white sucker, and longnose sucker
(Catostomus catostomus), with mechanical removals, i.e. angling, electrofishing, and netting.
Salvaged trout, via electrofishing or nets, would be stocked into non-project waters where
available. A piscicide would be used to remove the remaining fish in the project area.
Concurrently LND and pure RGCT, if present in the treatment area, would be collected and
held outside of the affected area. Salvaged native fishes would be reintroduced into suitable
habitat upon complete removal of unwanted fish in a given segment. Where RGCT do not
currently exist, they would be stocked into the restored area post-restoration. Sources for
RGCT include transplants from existing wild populations and captive stocks of RGCT reared
at the NMDGF Seven Springs Hatchery. Non-native trout stocking would be replaced with
RGCT stocking. Upon completion, this action could restore RGCT and the native fish
community to over 150 miles of stream habitat, 25 lakes, and Costilla Reservoir in the Rio
Costilla watershed and result in one of only a few large stream systems with this native fish
community. The proposed action would be implemented in phases over several years.
Permanent and temporary fish migration barrier(s) in the Rio Costilla watershed would
facilitate implementation over several years. Migration barriers would prevent movement of
non-native fish back into the project area. Temporary barriers would facilitate non-native fish
removal over a number of years.



1.2.1 Project Area

The proposed project area is the upper Rio Costilla watershed and is divided into three
sections. To meet project goals and objectives, NMDGF must remove all non-native fish and
restock native fish within the three sections.

Project Area A (Figure 1): Waters within the Rio Costilla drainage on Vermejo Park Ranch
including Costilla Creek drainage, #2 (Casias) Drainage, #2 Lake, Seven Lakes Complex,
Casias Lakes (4 lakes), Beaver Lake, Long Canyon Creek, Santistevan Creek, Twin Lakes,
and Costilla Reservoir and direct tributaries (approximately 63 stream miles, 15 lakes, and
the reservoir). This area could be treated independently of Areas B and C due to the Costilla
Dam acting as a fish barrier.

Project Area B (Figure 2): Waters within the Rio Costilla drainage on CNF including the
Comanche Creek drainage, Powderhouse Creek, La Cueva Creek, mainstem Rio Costilla and
other small direct tributaries. (approximately 53 stream miles).

Project Area C (Figure 3): Waters within the Rio Costilla drainage on RCCLA including
Latir Creek, Latir Lakes (9 lakes), Midnight Creek, Little Blue Lake, and mainstem Rio
Costilla and other small direct tributaries (approximately 31 stream miles and 10 lakes).



Figure 1. Project Area A. Section of the Rio Costilla watershed within Vermejo Park
Ranch.




Figure 2. Project Area B. Section of the Rio Costilla watershed within Carson National
Forest.




Figure 3. Project Area C. Section of the Rio Costilla watershed within Rio Costilla
Park.
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1.3 Decisions to be Made

Generally, NMDGF has jurisdiction to manage wildlife and fisheries on all lands within the
state of New Mexico with few exceptions. Specifically, NMDGF is responsible for
conservation and restoration of RGCT, and has developed a state management plan to guide
restoration efforts (NMDGF 2002). Successful completion of this project partially fulfills the
objectives of that plan, and NMDGF supports this proposal. The proposed action is a state
action and would be partially funded by the USFWS through the Sport Fish Restoration Act
and implemented by NMDGF. The Regional Director of USFWS, Region 2, is the
responsible official for this EA.

Decisions to be considered for this project include:

e  Whether this project would achieve goals associated with the restoration of RGCT
and conservation of other native fishes (NMDGF).

e Which alternative is most likely to achieve the proposed project goals for
eliminating non-native trout, hybridized trout, longnose sucker, and white sucker
within the project area (NMDGF).

e  Whether all requirements for the federal Sport Fish Restoration Act Grant have
been met for project reimbursement (Regional Director, Region 2, USFWS).

e  Whether the proposed action (funding and implementation of the project) would
have a significant impact (Regional Director, Region 2, USFWS).

Vermejo Park Ranch and RCCLA will decide whether the proposed action is desirable to
meet conservation and economic goals for their respective organizations and whether the
project is implemented on their respective properties. While this document provides
information to help the decision making process for VPR and RCCLA, a decision by
NMDGEF or USFWS to fund or implement this project, or any finding of impact in no way
binds or commits VPR or RCCLA to project implementation. Vermejo Park Ranch, RCCLA,
and NMDGF have agreed in principle, via a Memorandum of Understanding, to work
cooperatively towards planning and implementing the project.

1.3.1 Analysis of Related Planning Documents

Local and regional planning or regulatory documents were reviewed to determine whether
the proposed action is compatible with goals and objectives outlined in those documents,
which include the Multiple Use Area Guide — Valle Vidal Management Unit (USDA 1982),
the Long Range Plan for the Management of Rio Grande Cutthroat Trout in New Mexico
(NMDGF 2002), NM Comprehensive Wildlife Conservation Strategy (NMDGF 2005), and
the State of New Mexico Standards for Interstate and Intrastate Streams (NMAC 20.6.1 et
seq.). The proposed project does not appear to conflict with any of these documents, and is
directly supported by the action objectives listed in the RGCT management plan.

1.4 Public Scoping of Relevant Issues

A project scoping letter was mailed to approximately 450 individuals, organizations, tribes
and pueblos, and government agencies on January 23, 2006 and invited individuals to attend
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a public forum on February 18, in Costilla, NM (Appendix A). The letter requested
comments by February 27, 2006. Eighteen responses or letters were received (Appendix B).
All respondents had one or more comments or questions specific to the project.

NMDGF and project cooperators held a public forum in Costilla, NM on February 18, 2006
to present the proposed project to the public and receive comments. The forum included
several topic stations which presented the project need, available methods for addressing
project needs, provided piscicide information materials, and RGCT management information
(Appendix C). Staff representing NMDGF, USFWS, CNF and members of Trout Unlimited
participated in the event. Staff from NMDGF also met with private individuals and
organizations on two occasions in January and February 2006 to discuss the project.

Several issues were identified from discussions among interdisciplinary team members and
comments from the public during scoping. These issues helped to define possible actions,
alternatives, and effects that are discussed in this Environmental Assessment and served as
the basis for refining the project and mitigating potential effects.

1.4.1 Comments Studied in Detail

Many respondents asked the agencies to conduct thorough analyses and disclose the effects
of the actions being proposed. Comments were summarized as follows:

e disclosure of effects of the restoration actions on quality and quantity of fishing
within the project area

o disclosure of the effects of temporary and permanent fish migration barriers on stream

hydrology, cultural resources, aesthetics, and Wild and Scenic River eligibility

disclosure of the effects of electrofishing on target and non-target species

disclosure of the effects of barriers on downstream water users

disclosure of native fish salvage plans and associated risks

disclosure of the history of non-native trout stocking in the project area

disclosure of the effects on cultural resources

disclosure of historic RGCT restoration projects in New Mexico

disclosure of evidence documenting the existence of RGCT populations

1.4.2 Significant Issue

Use of a piscicide to remove non-native fish and the effects of such action on non-target
aquatic and terrestrial biota, human health, livestock, downstream water users, and
compliance with water quality regulations was identified as a significant issue and was used
to formulate the alternatives.

1.4.3 Comments not Studied in Detail
Potential Listing of RGCT as Threatened or Endangered under the Endangered
Species Act

The USFWS concluded in two status reviews that RGCT need not be listed as endangered or
threatened under the Endangered Species Act (ESA) (67 FR 39936). Since that time, forward
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progress has been made in restoring the subspecies within the historic range. Formalized
conservation efforts are considered as further evidence that listing under the ESA is not
warranted (68 FR 15100). Projects as proposed should help preclude the need for RGCT
listing under ESA. A recent district court decision dismissed a challenge to the USFWS
decision that listing of RGCT as threatened or endangered was not warranted. This decision
by the district court Court was appealed to the 10™ Circuit.

No Concurrent Restoration of Rio Grande Chub and Rio Grande Sucker

The distribution of RGC and RGS has declined across each species historic range. They are
part of the native fish assemblage that was present with RGCT prior to habitat degradation
and introduction of non-native fishes. Proactive conservation efforts now would proactively
address these issues and prevent further decline of the species. In addition, RGS and RGC
would be established only in areas with suitable habitat within the project area.

Water Management in the Rio Costilla Drainage

No proposals connected with this project seek to change the amount, timing, or delivery of
water in the Rio Costilla drainage. All analysis has been done on the assumption that the
current water management practices will continue into the future.

Proposed coal-bed methane gas drilling in the Valle Vidal

Planning for the proposed action began in 2003 prior to any proposals for coal-bed methane
gas drilling in the Valle Vidal. Coal-bed methane gas drilling is not proposed within the
project area. Any coal-bed methane gas drilling on the Valle Vidal could adversely affect
water resources associated with, if this project were completed, the largest population of
RGCT in New Mexico.

2.0 DESCRIPTION OF ALTERNATIVES INCLUDING THE PROPOSED ACTION

This chapter describes alternatives considered for native fish restoration in greater detail. To
successfully restore an area for RGCT and other native fishes, all non-native fish and
introgressed trout must be removed. Alternatives presented were formulated through
interagency discussions, technical information, public safety concerns, and records of public
input. Proposed areas were selected considering requirements to establish viable RGCT
populations and potential barrier locations.

2.1 Alternative 1. No Action

No action would maintain the current fish assemblage in the upper Rio Costilla watershed.
Management of the current fishery, including stocking, monitoring, angling, and enforcement
of fishing regulations, would remain the same. Hybridization of existing populations of
RGCT in the Rio Costilla watershed would continue. The range of other fish species, RGC
and RGS, would remain the same.

2.2 Alternative 2. Restoration of RGCT and the Native Fish Community Using

Angling, Electrofishing/Netting and Chemical removal in the Upper Rio Costilla
watershed — Preferred Action
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The proposed project includes four key elements: permanent and temporary fish migration
barriers, salvage and repatriation of native fish, removal of non-native fish, and monitoring
restoration success. Total mileage of streams proposed for restoration is greater than 150 mi.
but would depend upon the water year. Total number of lakes proposed for restoration
includes 10 on RCCLA and 15 on VPR and Costilla Reservoir. Whether restoration would
actually occur within all of this area would depend upon the water year, persistence of natural
barriers limiting the current distribution of non-native fish, and whether non-native fish
invade waters currently uninhabited (See Section 3.2 for further discussion).

The proposed project would take approximately 10-15 years to complete. As allowed by
project progress, NMDGF would replace non-native stocking with RGCT stocking. Early in
the planning phase of the project, project subsegments were designated as Tier 1, 2, and 3
(Figure 4). Such designations indicate subsegment dependency. Tier 1 waters can be isolated
by a temporary fish migration barrier and restored independently of one another. Restoration
of Tier 2 waters is dependent upon successful restoration, including piscicide application and
fish stocking, of upstream segments of the Tier 1 waters within a given subsegment.
Likewise, restoration of Tier 3 waters is dependent upon successful restoration of Tier 2
waters. Further subdivision of Tiers is possible if warranted.

Tier 1

Upper Comanche drainage (Little Costilla to headwaters) (CNF)
Upper Casias drainage including Lake #2 (VPR)

Upper Costilla drainage (VPR)

Latir Drainage (RCCLA)

Gate Creek (RCCLA)

Long Canyon Creek (including 7 Lakes complex) (VPR)
Casias Lakes (VPR)

Allen Creek (VPR)

Santistevan Creek (outflow from Casias Lakes) (VPR)
Beaver Lake and tributaries (VPR)

Tier 2

Lower Casias and tribs (to reservoir) (VPR)

Lower Costilla #1 and tributaries (to reservoir) (VPR)
Costilla Reservoir and lower ends of tributaries (VPR)

Tier 3

Powderhouse Creek and La Cueva Creek (CNF)
Rio Costilla and tributaries (below reservoir) (All)
Lower Comanche Creek and tributaries (CNF)

Access
Access for implementation would involve use of existing roads, horseback, and foot travel.
No new or temporary roads are required under the proposed action.

Barriers

A permanent barrier below the confluence of Latir Creek with the Rio Costilla is required to
complete the proposed action (Figure 5). The permanent barrier would be anchored into the
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canyon walls with rebar, constructed of concrete, minimize pooling, and function under a
variety of flow regimes. Prior to conducting any treatment, where success of that particular
treatment is dependent upon the project terminus barrier, the barrier would be in place and
functioning. Temporary barriers would be installed to subdivide the project area into
subsegments. Temporary barrier locations would be selected based upon channel
characteristics and biological needs for the treatment. Structural design would range from
gabion/concrete drop structures, culvert modifications, or other applicable designs. Concrete
drop structures are currently present within the project area and protecting RGCT populations
from non-native fish. Temporary barriers would remain in the channel until downstream
locations were restored to secure native fish populations and then removed or altered to
enable fish migration among sections. Temporary barriers would likely be constructed on
lower Casias Creek, Latir Creek, Comanche Creek, Allen Creek, Santistevan Creek, and
Long Canyon Creek (Figure 4). Temporary barriers on Allen Creek, Santistevan Creek, and
Long Canyon Creek would involve extending the existing culvert to create a drop impassable
by resident fishes. A culvert modification along FR 1950 just below the confluence of
Comanche Creek and Little Costilla Creek is planned for construction in fall 2006. This
action was previously analyzed by a categorical exclusion and subsequent decision notice by
Carson National Forest and designed to protect RGCT in the upper Comanche Creek
watershed from further invasion of non-native trout independent of any restoration efforts
(Appendix D).

No restoration activity would occur within a project subsegment prior to construction of a
temporary or permanent barrier which would inhibit non-native fish from re-invading that
particular subsegment. Any required permits (404, 401 and SHPO) would be obtained prior
to barrier construction.
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Figure 4. Map of project area subdivided by Tiers 1, 2, and 3.
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Figure 5. Locations of likely temporary and permanent barriers and existing barriers
within the upper Rio Costilla watershed.
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Mechanical Removal

Within a project subsegment, angling restrictions would be relaxed or removed to allow
anglers to harvest fish, where appropriate. Current stocking practices within a project
subsegment would cease prior to regulation changes for a particular segment (Appendix E).
Changes to angling restrictions would occur within the same field season as other expected
restoration activities to preclude the opportunity for remaining fish to reproduce during
subsequent spawning periods. Field staff would then conduct electrofishing and/or net
removals to attempt to remove the remaining fish from a project subsegment. Exact number
of electrofishing passes through a subsegment would depend upon length of stream but a
minimum of two passes is expected. Exact number of gill net sets is equally difficult to
predict as effort would depend upon waterbody size. A minimum of 10 net nights would be
conducted on any given lentic waterbody. Non-native trout and hybrid trout would be
restocked into waters where the species is already established. White sucker and longnose
sucker, both non-natives, would not be restocked.

Native Fish Salvage

If native fish are present in a project subsegment (e.g. upper Comanche Creek), they would
be collected with electrofishing (no native fish are present in any lentic waterbodies where
gill nets would be appropriate). Native fish would be transported in five gallon buckets or
horse panniers, temporarily held in other areas, and restocked when all non-native fish are
removed from a project segment. Options for holding native fish include live-cars within the
project area, modified holding tanks (e.g. stock tanks), lakes within the project area, or a
hatchery. To ensure pure RGCT are returned to a stream or lake, PIT (Passive Integrated
Transponder) tags may be implanted into fish to facilitate accurate identification upon
recapture. Genetic sampling would be conducted to confirm the genetic purity of individual
RGCT.

Chemical Application

It is likely that mechanical removal (Appendix F) would not remove all non-native fish and
the remainder would be eliminated with a piscicide. The piscicide chosen would depend upon
the physical and chemical parameters of the treatment site. One commercial formulation of
antimycin is available, Fintrol. Several formulations of rotenone are available. CFT
Legumine and Prentox Fish Toxicant Powder are the proposed rotenone formulations for this
project. Application timing would depend upon several factors including effective treatment
times for target species, streamflow, water temperature, pH, organic loading, and turbidity.
Piscicide selection would depend upon the waterbody in question. Fintrol would be the
primary piscicide for stream applications though CFT Legumine would also be considered
and used if it is determined that success is more likely with that product. Fintrol or CFT
Legumine would be options for small lake applications. Prentox Fish Toxicant Powder and
CFT Legumine would be used to treat Costilla Reservoir.

Piscicide treatments would be initiated in stages in a given subsegment depending upon
hydrologic complexity. Treatments would begin in tributaries and proceed downstream to the
subsegment terminus (i.e. migration barrier). Piscicides would be applied according to label
directions to eradicate the fish species present in a subsegment. Typically, antimycin
concentrations required to eradicate trout is 8-10 parts per billion of active ingredient.
Rotenone concentrations required to eradicate trout ranges from 1-2 parts per million of
product (50-100 ppb active ingredient). Onsite bioassays under field conditions in a
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subsegment would determine the concentration of piscicide actually needed to remove the
target species. Live cars with target species would be placed in the waterbody during the
piscicide treatment to assess treatment effectiveness. Application of piscicide in streams
would be made using drip stations (Stefferud and Propst 1996) and using backpack sprayers
in springs, seeps, and side channels. Application of piscicide in lakes and the reservoir would
require a venturi pump or mixing with boat prop wash. In deeper lakes, pumping the
piscicide to deeper water may be necessary. Powdered rotenone would be mixed with water
to form a slurry prior to application. The piscicide would be applied in a grid like manner
through the lake or reservoir to ensure equal distribution in the waterbody. Backpack garden
sprayers would be used to apply piscicide to shallow waters, springs and seeps. If inlets or
outlets are present, application of piscicide would be applied using the same methods
discussed above for stream application. Application of piscicides would occur during suitable
periods anytime from June to October each year. No aerial application of any piscicide is
proposed for this project. Signs would be posted at entrance areas to the project area to
inform the public of the use of piscicides within the area.

Total number of piscicide treatments in a project subsegment would depend upon the
waterbody involved. It is expected that at least two applications would be required to
completely remove non-native fish from a subsegment.

Fish killed by piscicides would be collected in accordance with NMDGEF protocols, identified
by species, and counted. A sub-sample of fish would be measured and weighed. Dead fish
would be buried in small pits within the project area and pits would be located away from
known cultural resources.

At the terminus of a project subsegment any residual antimycin or rotenone would be
neutralized with potassium permanganate, a common reagent for detoxification (Lawrence
1956, Marking and Bills 1975). Because organic matter in the water binds potassium
permanganate, the required concentration to neutralize the fish toxicant (generally 1-4 ppm)
would be determined with bioassays. A primary detoxification station would dispense
potassium permanganate at the downstream end of the treatment section at least one hour
before treated water is expected to reach the treatment area terminus. A secondary site would
be located downstream for further neutralization. Live cars with target species would be
located downstream of the primary and secondary stations, allowing for sufficient contact
time between the piscicide and the potassium permanganate (Archer 2001), to assess
detoxification.

Native Fish Repatriation

Pure RGCT would be stocked into the restored areas after eradication of non-native fish is
confirmed. RGCT would be stocked at appropriate rates to reestablish the population from a
genetically pure, disease free source. Multiple size classes of RGCT would be stocked to
hasten the population establishment process. Longnose dace would be restocked following
successful removal of non-native fish and sources would be limited to within the project area.
RGCT would be the only trout species stocked in the future.

Monitoring
The reestablished RGCT population would be monitored for several years including spot

checks, population surveys, genetic sampling, and disease testing. After RGCT populations
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are established, waters would be evaluated for suitable areas to reintroduce RGS and RGC
from appropriate donor populations.

Implementation Timeline

An exact timeline for the project is not possible to describe. If approved, this alternative may
be implemented as soon as summer 2007. Tier 1 waters which could be restored first include
upper Comanche Creek, Long Canyon Creek, or Casias Creek. The proposed action would be
implemented in a step-wise manner in each project subsegment. The mechanical removal
efforts in a project subsegment would begin in early to mid-May of a particular year.
Piscicide applications could take place from early June to October depending upon whether
the target species is a spring or fall spawner(s) and streamflow conditions in a particular year.
Multiple applications within a project subsegment may occur within the same season or in
consecutive years. Piscicide application to Costilla reservoir would take place late in the
season when irrigation withdrawals have reduced the volume of water required to treat.
Piscicides applications must occur within the same field season as mechanical removals to
prevent spawning by remaining fish. Actual work years may not be consecutive due to other
project needs that exist around the state.

2.3 Alternative 3: Restoration of RGCT and Native Fish Community using Angling,
and Electrofishing/Netting

Within a project subsegment, angling restrictions would be relaxed or removed to allow
anglers to harvest fish, where appropriate. Current stocking practices, if they exist in a
subsegment, would cease prior to regulation changes for a particular segment (Appendix E).
Field staff would then conduct electrofishing and/or net removals to attempt to remove the
remaining fish from a project subsegment. Native fish would be returned to their point of
capture. Non-native or introgressed trout would be stocked outside of the project subsegment
in waters where they are already established. White sucker and longnose sucker, both non-
native fishes, would not be restocked. Electrofishing passes or gill net sets, depending upon
the waterbody type, would be conducted until all non-native fish are removed from a project
subsegment. Exact number of electrofishing passes through a subsegment would depend
upon the length of stream but a minimum of two passes in a given year is expected. Exact
number of gill net sets is equally difficult to predict as effort would depend upon waterbody
size. A minimum of 10 net nights would be conducted on any given lentic waterbody.
Considering the long-term effort for mechanical removal to have any probability of
completely removing non-native fish, mechanical removals would be implemented in
multiple segments at one time. Mechanical removals would be continued within a
subsegment until all non-native fish are removed.

Temporary barrier locations would be selected based upon channel characteristics and
biological needs for the treatment. Structural design could range from gabion drop structures,
culverts, or other applicable designs. Temporary barriers would remain in the channel until
downstream locations were restored to secure native fish populations and then removed or
altered to provide fish passage. Expected barrier locations and structure would be similar to
those discussed in Alternative 2. Any required permits (404, 401 and SHPO) would be
obtained prior to barrier construction.
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A permanent barrier below the confluence of Latir Creek with the Rio Costilla is required to
complete the proposed project. The permanent barrier would be anchored into the canyon
walls with rebar, constructed of concrete, minimize pooling, and function under a variety of
flow regimes. Prior to conducting any treatment, where success of that particular treatment is
dependent upon the project terminus barrier, the barrier would be in place and functioning.

In segments where native fish are currently absent, native fish would be stocked once all non-
native fish are removed. In segments where native fish are currently present, native fish
would be released at or near their point of capture. Temporary holding options for native fish
described in alternative 2 are not feasible due to the extended timeframe for implementation.
The same stocking procedures would be followed as described under Alternative 2.

2.4 Mitigation and Monitoring

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

e Use only established roads where available for vehicle access (both action
alternatives)

e Collect and bury piscicide killed fish away from known archaeological sites
(preferred alternative)

e Permanent barrier would be colored and textured to blend with surrounding landscape
within limits of engineering design (both action alternatives)

e Post signs to notify public of piscicide use (preferred alternative)

e Collect juvenile amphibians, if observed within a project subsegment, and hold oft-
site to preclude piscicide exposure (preferred alternative)

e Strict adherence to the piscicide label for transportation, storage, application, and
personal protective equipment (preferred alternative)

e Piscicide use records would be kept (preferred alternative)

e Benthic macroinvertebrate sampling prior to, post and one-year post-treatment of a
piscicide (preferred alternative)

e Salvage and restocking of native fishes (preferred alternative)

e (ollect and analyze water quality samples prior to and post-application of piscicides
(preferred alternative)

e Current fish health certification for any RGCT donor stream or hatchery (both action
alternatives)

e Restock non-native trout mechanically removed in non-project waters for recreational
fishing opportunities, where appropriate (both action alternatives)

2.5 Comparison of Proposed Alternatives
Table 1 summarizes how each alternative would achieve the project objectives stated in

Section 1.0. Table 2 summarizes each alternative and the primary environmental
consequences of each for comparison.

21



Table 1. Comparison of alternatives meeting project objectives.

Alternative 2 —

Alternative 3 — Angling

purposes. (NMDGF 2002)

populations in Rio
Costilla watershed.

Obiective Alternative 1 — Angling, and
) No Action Electrofishing/Netting . 3
A Electrofishing/Netting
and Piscicide
No progress made.

Expand range of RGCT on (i:r?trrl:nrl;es(:igflczgz’ Expand RGCT Expand range of RGCT
VPR, RCCLA, and CNF for V : distribution by >150 | - band rang Tt
recreation and ecological confinement to stream miles and over Pop ulatlgn security

headwaters of RGCT unlikely.

100 lake surface ac.

Establish a metapopulation
within the upper Rio Costilla
on VPR, RCCLA, and CNF to
help secure the long-term
persistence of the sub-species
(NMDGF 2002).

No progress made.
Currently the largest
population of pure
RGCT in NM occupies
less than 15 miles of
stream habitat.

Would likely create two

metapopulations
composed of at least 5
large RGCT
populations.

Metapopulation(s) not
obtained. Populations still
susceptible to
introgression and/or
competition from
remaining trout.

Concurrent with restoration
activities, consider the
opportunities to reestablish the
native fish community to the
upper Rio Costilla, including
RGS and RGC.

No progress made.
White sucker
populations would
continue to dominate
fish community in
lower watershed.
Distribution of RGS and
RGC may continue to
decline.

Would provide habitat
for native fishes within
the lower/mainstem
portions of the project
area.

Non-native suckers still
present in watershed.
Security of RGS and RGC
not possible. No
establishment of historic
RGS, RGC, LND and
RGCT community.

Implement a high quality
recreational angling program
for RGCT.

Angling would continue
with current
management including
native and non-native
trout. White sucker
populations may
continue to increase.

Would create extensive
angling opportunities
for RGCT. Temporary
losses in angling
opportunities may exist
during treatment.

Temporary angling
opportunities for RGCT.
Repeated exposure of
RGCT to electric current.
Long-term reduction in
angling opportunities.
Non-native sucker would
continue to dominate
portions of fish

community.

Table 2. Summary of environmental consequences by alternative.

Resource Affected or

Alternative

Issue Alternative 1 — No Alternative 2- Alternative 3
action Preferred Alternative
Water quality No effect. Short-term turbidity Repeated short-term

increase from humans
walking in stream and
along riparian corridor.
Short-term effect from
piscicide application.

turbidity from humans
walking in stream and
along riparian corridor.
Short-term increase in
turbidity during barrier
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Short-term increase in construction.
turbidity during barrier
construction
Water quantity No effect. No effect. No effect.
Wetlands No effect. No effect. No effect.
Aquatic Habitat No effect. Fish migration barriers Fish migration barriers

would modify stream
channel in limited areas.

would modify stream
channel in limited areas.

Aquatic Biota

Continual decline in
number and genetic
purity of RGCT in Rio
Costilla watershed. No
expansion of RGS and
RGC range.

Expanded range of
RGCT, RGS, and RGC.
Elimination of non-
native fishes, temporary
reduction in invertebrate
abundance and diversity.

Temporary elimination
of non-native fishes.
Continual exposure of
RGCT and LND to
electric current.
Continual disturbance of
invertebrate community.

Special Status Species Would not expand range | Expand range of RGCT | Temporarily expand
of three sensitive fish by >150 miles. range of RGCT.
species. Potentially expand range | Continually expose

of RGC and RGS. RGCT to electric
current.

Terrestrial Habitat No effect. Short-term presence of | Repeated, long-term

humans in project area. | presence of humans in
project area.

Terrestrial Wildlife No effect. Short-term presence of | Repeated, long-term

humans in project area presence of humans in
project area.

Cultural Resources No effect. No effect. No effect.

Wilderness NA NA NA

Recreation Maintain, possibly Temporary loss of Long-term loss of

decreased, RGCT
angling opportunities.

angling opportunities in
portion of project area.

angling opportunities in
multiple portions of
project area.

Scenic Quality

No effect.

Presence of temporary
and permanent fish
migration barriers.

Presence of temporary
and permanent fish
migration barriers.
Repeated, long-term
human presence in
project area.

Socioeconomic Continual loss of RGCT | Increased RGCT Temporary increase in
angling opportunity. angling opportunities. RGCT angling
Potential listing of opportunity. Potential
RGCT as threatened or listing of RGCT as
endangered. threatened or
endangered.

2.6 Alternatives Considered and Eliminated from Detailed Study Because Project
Objectives would not be met

Repatriation of RGCT in Rio Costilla drainage without the Removal of Existing Non-
native Fish Populations
A primary factor in the decline of RGCT continues to be displacement by brook and brown
trout as well as hybridization with non-native trouts (Behnke 1992). Without complete
reproductive isolation, hybridization will continue with rainbow trout and hybrid cutthroat
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trout. As well, brown trout and brook trout will continually displace RGCT. Project failure
would occur within a few generations. In addition, repatriation of RGCT only will do nothing
to expand the range of RGS and RGC.

Angling

Excessive angling alone would not meet project objectives. Overfishing can suppress a
population. However, angling only affects fish of sizes susceptible to capture with tackle and
it is highly unlikely all fish would be caught. Once angling quality has declined, angler use
would decline which releases the target population from suppression. Remaining fish,
whether adult or young, would grow, reproduce and the population would quickly return to
pre-angling levels within a few years after angling declines. However, angling has been
incorporated into two of the alternatives.

Netting

Netting alone would not meet project objectives. Netting methods will not effectively capture
fish within stream systems. Within lake systems, gill nets could reduce and in some cases
remove all unwanted fish. Considering the morphology and interconnectedness of the lake
systems within the project area, netting alone would not meet project objectives (Appendix
F). However, the use of gill nets has been incorporated into two of the alternatives.

Dewatering.

To effectively dewater a system the size of the Rio Costilla watershed, extensive
modifications to the terrestrial, riparian, and aquatic systems would be necessary. In effect,
this activity would be destructive to the whole ecosystem. Resident fish would still inhabit
residual pools, especially Costilla Reservoir. Given the destructive nature of dewatering and
little probability of any success, this alternative cannot be reconciled with project objectives.

Renovation without Concurrent Reestablishment of RGS and RGC.

A positive aspect of the proposed project is multi-species rather than single species
restoration. Project objectives seek to remove all non-native fish from the project area,
including non-native white sucker and longnose sucker, resulting in an open niche for RGC
and RGS. Populations of these species could be re-founded from neighboring streams and is
proactively addressing future threatened or endangered species issues. Restoration for RGS
and RGC will be required in the future and the Rio Costilla watershed is an ideal location for
such efforts.

Genetic Swamping

Genetic swamping involves stocking pure RGCT into the existing populations with hopes of
creating a pure population of RGCT. New Mexico Department of Game and Fish currently
classifies RGCT populations that are >99% pure as fully representative of the subspecies and
a Core Conservation Population. Populations of RGCT that are >90% pure are considered
Reserve Conservation Populations. These criteria were developed in cooperation with other
states throughout the west that also manage cutthroat trout. Core Conservation Populations
are the highest priority for long range conservation management and are the foundation of
future reintroductions and development of conservation hatchery broodstock. In a 2002 status
review of RGCT, the USFWS only considered populations >99% (i.e. a Core Conservation
Population) as counting towards the overall distribution of RGCT with regards to listing
under the ESA. This alternative will not meet project objectives, as the time frame to even
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evaluate effectiveness does not meet management objectives. There is no evidence in the
scientific literature that genetic swamping will ever establish a Core Conservation Population
of RGCT and meet project objectives. In addition, non-native trout such as brook trout and
brown trout, which genetic swamping will not affect, will continually out-compete RGCT in
the project area. Finally, this method will do nothing to expand the current distribution of
RGS and RGC. RGS do not readily hybridize with white sucker and thus genetic swamping
would not work in this case as well (McPhee and Turner 2004).

Decreasing Genetic Purity Standard of RGCT

Decreasing the genetic purity standard would neither expand the range of RGCT nor address
the isolated nature of most populations of RGCT. Many populations would still be
susceptible to non-native competition and catastrophic events such as fire. Modifying the
genetic purity standard would simply increase the number of populations that would be
susceptible to local population level extinction and not meet the purpose and need for the
proposed action.

Restoration without Angling and Salvage Orders
This alternative would not comply with NM Game Commission directives to analyze the
efficacy of mechanical removal efforts, including angling, into restoration activities.

Habitat Improvement

Habitat improvement or natural recovery is ongoing in substantial portions of the project
area. Habitat improvement alone, however, does not address hybridization and competition
with non-native fishes. Habitat improvement would also improve habitat for non-native trout.
Without the proposed action, the range of RGCT will not be expanded within the project
area.

Introduction of Beaver in the Project Area as a Member of the Aquatic Community
Beaver played a historic role in maintaining streamflow and the water table throughout
watersheds in New Mexico. The effects of beaver within the project area are primarily
limited to a few historic dams. New beaver activity was possibly observed in 2006 in a small
portion (single tributary) of the project area. While natural beaver recolonization would
improve fish habitat and is not opposed, active beaver reintroduction does not fit within the
proposed action of restoring the historic fish community to the project area.

Eliminating Bag Limits for RGCT, Allowing Catch and Release Only

All existing populations of RGCT within the project area are already managed as catch-and-
release fisheries. This alternative would not address the problem with hybridization or
competition with non-native fishes. This alternative would not meet project objectives for
expanding the range of RGCT.

Reducing or Eliminating Stocking of Non-native Fish

Only rainbow trout are currently stocked, by NMDGF or private landowners, within the
project area. Reducing or eliminating stocking of non-native rainbow trout will not address
competition with non-native fish in the project area. Brown trout and brook trout, which are
present in large portions of the project area, would continually displace RGCT. The practice
of stocking non-native fish would cease, however, upon implementation of the preferred
alternative in a project subsegment that is currently stocked.
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Angler Education Regarding Illegal Transplantations

Project cooperators continually seek to educate anglers regarding the unintended effects of
illegal transplantations. This alternative would not expand the range of RGCT, a primary
project objective.

Natural Events that Eliminate Fish- e.g. fire and drought

Natural events are too unpredictable to be relied upon for RGCT conservation. Fire and
drought are two primary concerns regarding the isolated condition of many RGCT
populations. The proposed action would establish large, interconnected populations of RGCT
which could undergo local extinction caused by fire or drought and be re-inhabited upon
recovered conditions. Drought is simply too unpredictable to rely upon for conservation
actions intended to help secure the long-term persistence of RGCT. Fire can drastically alter
terrestrial and aquatic habitats (e.g. Viera et al. 2004) and recovery of the aquatic ecosystem
can take many years. The actual burn pattern and severity of the fire also diminishes it as a
reliable or effective alternative for meeting project needs. Where fire does remove a non-
native fish population, NMDGF does repatriate native fishes upon ecosystem recovery.

Interfering with Spawning Gravels in Lakes and Reservoirs

This alternative would require identifying, disrupting, and stepping on redds of non-native
fish. Such techniques would not likely destroy all redds as most lakes contain spawning
tributaries and redds are not always easily accessible or observed. Missing just one redd
could potentially repopulate a lake. This alternative would not address fish spawning in
streams and tributaries connected to lakes. Overall, this technique would not meet project
objectives.

3.0 AFFECTED ENVIRONMENT AND PREDICTED EFFECTS

In this section, the affected environment description is limited to factors pertinent to resource
issues of concern and potential effects on those resources. Predicted effects are similar for all
three project areas. If there are differences they are noted in the text.

3.1 Water Resources
3.1.1 Existing conditions

The flow regime in the Rio Costilla is relatively predictable, characterized by a large spring
runoff from snowmelt that peaks in May and June and subsequently tapers sharply to base
flow or near base flow conditions (concluded from USGS data published at web site
http://water.usgs.gov). The flow on the mainstem Rio Costilla is regulated by releases from
Costilla Dam administered by RCCLA. Flows are low through non-growing seasons
(October — April) and increase during the irrigation season.

Cold, clear, high dissolved oxygen, and low nutrients (Smolka 1987) are characteristic of
water quality in the Rio Costilla watershed. Though generally high, water quality in the Rio
Costilla watershed is variable. For example, Smolka (1987) reported a high pH of 9.0 on
Comanche Creek attributed to oxygen production by heavy macrophyte growth. Stream
temperatures in the Comanche Creek basin do exceed thresholds for a designated use, a high
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quality coldwater fishery.

Water uses within the project area are primarily recreational (coldwater fishing, camping)
and for livestock watering on RCCLA, and CNF. Agricultural irrigation and livestock
watering become important uses in the lower watershed. Seven wells on record with the
Office of the State Engineer are located within the project area (Figure 6); three are located
on Vermejo Park Ranch and four on CNF. The first private well beyond the project area is
approximately 1.5 miles downstream of the project terminus. Several wells are located
upstream of the towns of Costilla and Amalia. Public drinking water wells are located near
the town of Amalia, Costilla (two), and one within the project area, near Costilla Lodge.
Numerous domestic wells are also present lower in the watershed.

A portion of the project area is located on the Valle Vidal Unit, Carson National Forest. The
New Mexico Water Quality Control Commission has designated all waters within the Valle

Vidal Unit as “Outstanding National Resource Waters” NMAC 20.6.4.8(A)(3) and
20.6.4.9(D). The project area is not included within the National Wild and Scenic River

System as designated by the U.S. Congress (P.L. 90-542, as amended) though portions of the

project area would be considered candidate waters (Table 3).
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Table 3. Eligibility of publicly owned waters within the project area under the Federal
Wild and Scenic Rivers System.

Water Name Wild and Scenic Classification
Rio Costilla Recreation
La Cueva Creek Scenic
Powderhouse Creek Wild
Chuckwagon Creek Wild
Comanche Creek Recreation
Foreman Creek Wild
Gold Creek Wild
Grassy Creek Scenic
Holman Creek Recreation
La Belle Creek Recreation
Little Costilla Creek Wild
Vidal Creek Wild
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Figure 6. Location of wells within the Rio Costilla watershed.
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3.1.2 Effects on Water Resources

The effects of the alternatives on water quality and quantity within the project area and in
downstream areas, specifically in regards to human, livestock, and wildlife use and health,
are discussed in this section. The effects of this project on Wild and Scenic River status as
well as Outstanding National Resource Water status are discussed in this section as well. The
effects on aquatic habitats and biota are discussed in section 3.3.

Alternative 1 — No Action
The no action alternative would result in no changes in water quality or quantity within the
Rio Costilla watershed when compared to the existing conditions.

Alternative 2 — Preferred Alternative

The proposed action would not alter water delivery, timing, or quantity within the watershed
and therefore no effect is expected. Precipitation would continually dictate water quantities
within the watershed.

Construction of fish barriers would require temporary diversion of water around the
construction area but should not affect water quantity. Barrier(s) would be designed to
impound a minimum amount of water with little to no effects on the channel morphology.
Appropriate permits to construct the barrier(s), e.g. 404 and 401, would be obtained prior to
construction. Most temporary barriers would utilize existing culverts which currently do not
impound water. Any modification would produce no effect on water impoundment or flow
but merely inhibit fish passage.

Barrier construction may affect water quality temporarily. Increased turbidity would occur

during construction. Pooling of water above the barrier may cause slight increases in water

temperature though design would minimize pooling. No long-term effects on water quality

would occur from installing permanent or temporary barriers as turbidity increase would be
ephemeral.

Water quality would be temporarily affected by increased foot traffic during mechanical
removals. During electrofishing removal efforts, project staff must wade within the stream
channel. Wading disturbs the stream substrate temporarily increasing turbidity. Once the
crew has passed through a section, turbidity quickly returns to normal conditions.

Application of a piscicide would temporarily affect water quality. Piscicide treatment times
would be scheduled during low flow periods (generally mid-June to October) to minimize the
amount of piscicide required to complete the proposed action. Individual applications of
piscicides would last between 4 and 8 hours. Piscicide concentrations of antimycin and
rotenone needed for trout restoration projects typically range between 8-12 ppb a.i. and 50-
100 ppb a.i., respectively. Actual concentrations required for the proposed action would vary
depending upon onsite water quality, results of field bioassays, and target species. The actual
amount of piscicide applied to a water would depend upon water volume at treatment time.
Because the amount of piscicide used is volume dependent, drought would have no effect on
piscicide concentration used but merely reduce the total amount applied. Potassium
permanganate is typically applied at 1-4 ppm depending upon piscicide concentration and
background potassium permanganate demand.
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Piscicides proposed for use are Fintrol (Antimycin A), CFT Legumine (Rotenone), and
Prentox Fish Toxicant Powder (Rotenone). All products considered for use within this
project are registered as restricted use pesticides with the U.S. Environmental Protection
Agency (USEPA) under the Federal Insecticide, Fungicide, Rodenticide Act (7 U.S.C. 136 et
seq. (1996) and the New Mexico Department of Agriculture under the New Mexico Pesticide
Control Act (NMSA 1973, 76-4-1 et seq.), and supporting regulations (NMAC 21.17.50).
Registration as a restricted use pesticide limits pesticide use to prevent “unreasonable adverse
effects on the environment.” NMSA 1973, 76.4.1(R).

Antimycin is derived from naturally occurring bacteria, and has been used in fish control
projects for nearly 40 years. Antimycin A interferes with oxygen transfer at the cellular level
and is particularly effective on fish (Schnick 1974). The deployment of Fintrol would follow
label instructions and NMDGF protocols. Antimycin rapidly decomposes in water by
hydrolysis with sunlight intensity, temperature, pH (Schnick 1974), stream turbulence (Tiffan
and Bergersen 1996), and stream gradient (oxidation) affecting decomposition rate.

Rotenone is commercially extracted from plants in the Legumenosae family (Finlayson et al.
2000). Rotenone is used as an insecticide by organic farmers and is found in flea and tick
medications for pets. Rotenone is widely used for fish control and sampling. Rotenone
inhibits oxygen transfer at the cellular level and is particularly effective on fish (Schnick
1974b). The deployment of rotenone would follow label instructions and NMDGF protocols.
Rotenone readily degrades in water with hydrolysis, photolysis, temperature, organics, and
pH all affecting decomposition rate (Schnick 1974b).

Any changes in water quality from the application of piscicides and potassium permanganate
would be temporary. See Appendix G for more information on the effect of these chemicals
and neutralizing agents on water quality including human, livestock, and wildlife
consumption of treated water. Piscicides can be neutralized with potassium permanganate
which hastens the degradation process. During treatment, humans, livestock, and wildlife
could be exposed to piscicide treated water. Ingestion of normal quantities of water during
peak treatment would have no effect on humans, livestock, or wildlife. There would be no
effect on the ability to safely ingest wildlife or livestock exposed to piscicide treated waters.
No contamination of groundwater is anticipated to result from this project. Piscicides degrade
rapidly and bind readily to sediments which limits the ability to leach into groundwater
aquifers (e.g. Dawson et al. 1991). In California, researchers did not detect rotenone or any of
the other organic compounds in the formulated products in wells that were placed in aquifers
adjacent to and downstream of rotenone applications (Finlayson et al. 2001).

Application methods proposed include dripping, spraying, and pumping piscicides into the
treatment area. Application methods selected for a particular treatment section or lake would
seek to maximize the effectiveness of the piscicide, to limit the overall number of
applications required, and reduce any effects on water quality. The proposed methods (drip
stations, backpack sprayers, and boat application) would minimize the possibility that the
piscicide would affect non-target areas.

NMDGF must obtain approval from the New Mexico Water Quality Control Commission
(NMAC 20.6.4.16) to use piscicides in this project. A hearing, pursuant to NMAC 20.6.4.16,
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was held in Costilla, NM on February 22, 2006. The New Mexico Water Quality Control
Commission approved the petition for the proposed action at their August 8, 2006 meeting
for a period of five years. Because this project is expected to extend beyond five years,
additional approval from the New Mexico Water Quality Control Commission will be
obtained prior to any further implementation beyond the initial five year period. Approval by
the New Mexico Water Quality Control Commission indicates that the proposed action
complies with NMAC 20.6.4.16 and other applicable NM water quality regulations. The
proposed action would produce no long-term degradation of water quality in the portions of
the project within the Valle Vidal which are designated as ONRW. Application of a piscicide
to a water of the United States in accordance with FIFRA is not a pollutant under the Clean
Water Act (CWA) (70 FR 5093, Fairhurst v. Hagener 422 F.3d 1146 (9" Cir. 2005)). USEPA
guidance for interpreting ONRW regulations specifically permits states to allow “limited
activities that result in temporary and short-term changes in the water quality of ONRW.”
(USEPA 1994). The application of a piscicide to remove hybrid and non-native fish is
consistent with the CWA as a central purpose of this legislation is to restore the biological
integrity, i.e. native fishery, of the project area (33 U.S.C. 1251 et seq). Time limits for such
temporary degradation are not specified but EPA views temporary as “weeks and months, not
years” (USEPA 1994). Piscicides rapidly degrade (antimycin %% life of hours, rotenone "% life
of a few days, depending upon water chemistry). Degradation of piscicides is expedited by
application of potassium permanganate which neutralizes piscicides with sufficient contact
time. Because project subsegments must be further subdivided for implementation, piscicides
would only be present on a given day within a portion of the subsegment. The use of
piscicides in waters with the same legal status has been approved within the Bob Marshall
Wilderness in the state of Montana.

The proposed action would not jeopardize any potential eligibility of watershed portions
within the Wild and Scenic Rivers System. Waters within this national system “possess
outstandingly remarkable scenic, recreational, geologic, fish and wildlife, historic, cultural,
or other similar values”. Inclusion of a water within the Wild and Scenic Rivers System
preserves rivers in their free-flowing state defined as “. . .any river or section of a river. . .
existing or flowing in natural condition without impoundment, diversion, straightening, rip-
rapping, or other modification of the waterway. The existence, however, of low dams,
diversion works, and other minor structures at the time any river is proposed for inclusion in
the national wild and scenic river system shall not automatically bar its consideration for
such inclusion; Provided, that this shall not be construed to authorize, intend, or encourage
future construction of such structures. . .” The proposed action would enhance the
recreational, fish and wildlife character of the project area by restoring the historic fish
assemblage. No additional impoundment of water is included in the proposed action. The
Costilla Dam is already present and no modifications in design (i.e. impoundment of
additional water volume) or water delivery is proposed. Existing road culverts would be the
primary method of constructing temporary migration barriers. The existing culverts do not
currently impound water and thus modification would not be expected to pool additional
water. The project terminus barrier (a permanent structure) would be designed to minimize
pooling of water above the barrier.

Because the Rio Costilla watershed is located in the headwaters of a small portion of the Rio

Grande drainage, all of the water eventually flows downstream towards municipalities and
residences. The towns of Costilla and Amalia obtain their municipal water from wells. Other

32



private drinking water wells are located below the project terminus point. One well within
the project area, near Costilla Lodge, is used for drinking water. By the time project water
reaches municipal or well locations, adequate dilution and degradation of piscicide (active
and inert ingredients) would have occurred. Supplemental detoxification with potassium
permanganate would hasten neutralization and virtually eliminate any possibility of acute or
chronic exposure to humans or wildlife. Potassium permanganate is commonly used to treat
drinking water at the concentrations used for piscicide neutralization.

Alternative 2 — Cumulative Effects

Project effects from this alternative would have little effect on water resources in conjunction
with past, present, and reasonably foreseeable actions. Other past, present, and reasonably
foreseeable actions include herbicide application for noxious weed control on CNF, past
piscicide applications, barrier construction, and mechanical removals. Carson National Forest
has proposed to use integrated weed management control efforts which would include hand
pulling, grubbing, mowing, disking, plowing, biological controls such as controlled grazing,
herbicide application, and prescribed burning (USDA 2005). No other herbicide application
by other entities is expected within the project area. Within the project area on Carson
National Forest, there is approximately 60 acres (0.02% total acreage) of noxious weeds that
would be subject to the proposed integrated weed management efforts. Of these 60 acres,
approximately 20 acres are greater than 300 feet away from any mapped streams. Only 6.4
acres (4.8 acres of Canada thistle 1.6 acres of musk thistle) are mapped within 25 feet of
streams. Herbicides could be applied to riparian, roadside, and upland areas though other
treatments, such as mowing and hand-pulling, will be employed prior to herbicide
application. Piscicides would be applied directly to the stream or lake. Considering the
chemical nature of the piscicides (rapid degradation, small concentrations, neutralization with
potassium permanganate), any cumulative effects on water quality resulting from the
proposed action with herbicide application is unlikely. An exact schedule for herbicide
application, and whether it will ever occur within the project area, is unknown at this time.

Recent piscicide applications within the project area include Powderhouse Creek (1997) and
upper Costilla Creek (2002). A piscicide was apparently applied to Costilla reservoir during
the 1950s though the chemical used is unknown. Water quality testing from the 2002 upper
Costilla Creek observed small concentrations of inert ingredients within 48 hours post-
treatment, acetone and diethyl phthalate (Appendix G). Given the small concentrations of
acetone and diethyl phthalate detected (ppb) and their ability to biodegrade, these chemicals
are likely no longer present within the project area. The piscicides used would rapidly
degrade and thus present negligible effects on water quality in conjunction with past
piscicide applications.

Barrier construction would occur well before any mechanical removal efforts or piscicide
application. Turbidity resulting from barrier construction should return to baseline levels long
before mechanical removal or piscicide application. Electrofishing and angling would
temporarily increase turbidity. These activities would cease weeks before piscicide
application. Increased turbidity resulting from electrofishing or angling should return to
baseline levels long before piscicides are applied. Increased sediment loading from barrier
construction and mechanical removals would be negligible in conjunction with existing land-
use practices.
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Alternative 3

Mechanical removals (liberalized harvest, electrofishing, and netting) would require several
years if not decades to have any probability of success within a project subsegment. At least
two electrofishing passes per season, possibly more, would increase riparian foot traffic
within and around the riparian area over several years. Turbidity would temporarily increase
during electrofishing passes but quickly return to baseline levels once field crews vacate an
area. Repeated walking within the same riparian areas over several years could increase bank
disturbance and loss of vegetation and result in increased sediment loading within a project
subsegment.

Effects of temporary and permanent barrier construction would be the same as described
under Alternative 2.

Effects of temporary and permanent barrier construction on Wild and Scenic River eligibility
would be the same as described under Alternative 2.

Alternative 3 — Cumulative Effects

Barrier construction would increase turbidity in negligible amounts in conjunction with
existing land-use practices. Barrier construction would occur well before any mechanical
removal efforts. Turbidity resulting from barrier construction should return to baseline levels
long before mechanical removal. Repeated walking in the riparian area to conduct
electrofishing removals over several years could add to bank instability and sediment loading
resulting from existing grazing within portions of the project area.

3.2 Air Quality

3.2.1 Existing Conditions

Air quality in the Rio Costilla watershed is characteristic of mountainous regions of the
intermountain west and New Mexico. In general, air quality parameters do not exceed any

USEPA quality criteria (USEPA, http://www.epa.gov/air/data/geosel.html). In some cases,
acidic deposition is a concern in precipitation (Anderholn et al. 1994)

3.2.2 Effects on Air Quality

Alternative 1
There would be no change in the existing air quality.

Alternative 2 — Preferred Alternative

Implementation of the mechanical removal and piscicide treatment would increase human
presence and thus vehicle traffic in the project area. The restoration efforts would be limited
to a subsegment in a given year and thus vehicle traffic would also be limited to only a
portion of the project area. Overall, increased vehicle traffic would have negligible effect on
air quality in the project area.

The smell of the acetone in Fintrol or the constituents of rotenone products are predicted to

be minimal due to the remote location of the treatment area. High use areas may be closed
during treatment to minimize exposure to odors. The odor of decaying fish may also be
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present for a short time following the treatments; however, crews would collect and bury
fish, which would minimize this effect.

Some rotenone products possess a characteristic “pesticide odor”, primarily due to the
formulations containing naphthalene and benzene. The two formulations selected for the
proposed action contain either no (powder) or <1% naphthalene and benzene and therefore
the “pesticide odor” would be negligible. Signs would be posted at entry points to the project
area to notify the individuals regarding use of the chemicals. Such signage would provide
notice to individuals, especially those with heightened sensitivity to chemicals, to avoid the
area during treatment and minimize possibility of exposure. Rotenone dust would be limited
to a small area where mixing actually occurs and therefore would have no effect on air
quality in the project area. For any piscicide application, staff conducting the application
would wear appropriate protective gear to protect against exposure to dust or fumes in
accordance with the product label.

Alternative 2 — Cumulative Effects
No cumulative effects are expected under this alternative.

Alternative 3

Increased human activity in the area would require more frequent human presence in the
project area. Motor vehicle transport in the area would increase and thus motor vehicle
emissions would increase.

Alternative 3 — Cumulative Effects
No cumulative effects are expected under this alternative.

3.3 Wetlands, Riparian and Aquatic Habitat and Biota

In this section, the existing conditions of wetlands, riparian and aquatic habitat and biota are
described. Amphibians are included within this section.

3.3.1 Existing conditions

Costilla Creek is formed in a meadow below the mixed conifer forest on VPR. The unnamed
tributary that originates from the Glacier Lake complex also enters a meadow before flowing
into Costilla #1 Creek. Downstream of the confluence of the unnamed tributary, Costilla #1
Creek becomes a lower gradient stream with complex meanders that continue all the way to
Costilla Reservoir. Casias Creek (AKA Costilla #2 creek) forms below #2 Lake at 11,700 ft.
and forms a fairly high gradient stream flowing through heavily wooded areas. The upper
portion of Casias Creek incorporates several high gradient tributaries. Below Beaver Lake
the gradient decreases as the stream flows into a large meadow. At this point Long Canyon
Creek and the Seven Lakes complex enters the stream. The confluence of the two forks of the
Rio Costilla (#1 and #2) is below the high water level in the reservoir. Other systems that
flow into the reservoir include Santistevan Creek, including the four Casias Lakes, and the
Twin Lakes complex. The riparian vegetation is well established and is comprised mostly of
sedges (Carex) and rushes (Juncus) with a few small cinquefoil (Potentilla) shrubs. Turner
Enterprises purchased VPR from Pennzoil Corporation in 1996. After the purchase all cattle
were removed from the ranch resulting in reduced grazing impacts on the streamside
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vegetation. Surveys conducted in 1999 indicated very little fine sediment deposition in the
lower parts of the system (Otmart et al. 1999).

The Rio Costilla watershed within CNF is primarily low gradient, mountain meadow stream
types with streamside vegetation dominated by rushes and sedge species. Some sections have
established woody vegetation including willows and long-leaf cottonwood. Several wetlands
are present within the upper Comanche Creek watershed with varying degrees of
connectivity to perennial streams. Cinquefoil is present throughout the area. Past grazing and
road building have impacted sections of Comanche Creek. Current projects to restore the
habitat are being conducted through a 303d grant administered by the Quivira Coalition and
the USFS. There are several exclosures designed to reduce ungulate grazing in the riparian
corridor. Since the Valle Vidal was sold to the U.S. Forest Service in 1982, instream and
riparian habitat quality has increased (D. Storch, CNF, pers. comm.). The Rio Costilla below
Costilla Dam is affected by variable flows from the dam.

Waters within RCCLA are a combination of high gradient and meandering meadow reaches.
The headwaters of Midnight and Latir Creeks are lakes. On RCCLA, the mainstem of the Rio
Costilla is low gradient and meanders through a series of meadows. Downstream of the
confluence with Latir Creek, the Rio Costilla is more confined and higher gradient as it
enters the “box” canyon area. Small tributaries, including Gate Creek, flow directly into the
Rio Costilla.

Several small lakes and Costilla Reservoir are located within the VPR project area (Table 4).
The lakes include #2 Lake (11,700 ft.) at the head of Casias Creek. Beaver lake (10,100 ft.) is
approximately halfway between the headwaters of Casias Creek and the reservoir. The Seven
Lakes complex (10,200 — 9,800 ft.) is associated with the Long Canyon tributary. These
lakes appear to be enhanced impoundments, possibly historic beaver ponds. At the head of
Santistevan Creek are the four Casias Lakes (11,800 ft.). Costilla Reservoir impounds water
that is managed by RCCLA and the Interstate Stream Commission primarily for agricultural
purposes.

No lakes exist on CNF within the project area. Any cattle watering locations and beaver
ponds are considered part of the stream habitat.

Within RCCLA, several lakes form Midnight Creek and Latir Creek (Table 5). Nine lakes
form a lake chain known as the Latir Lakes, which forms Latir Creek. Lake Nine discharges
into Lake Six with some diffuse flow into Lake Eight. Water from Lake Eight also diffusely
flows into Lake Six. Lake Seven is self contained and isolated though high flow events likely
discharge into lower lakes. Latir Creek is well defined between Lake Six through Lake One
inflow and outflow. A large waterfall (>20 ft.) separates Latir Lakes 3 and 4. Little Blue
Lake flows into Midnight Creek though no direct surface flow was observed from this lake.

Non-native trout stocking currently occurs in two locations within the project area: the lower
Rio Costilla (NMDGF) and the Latir Lakes (RCCLA). Frequency, numbers, and sizes of fish
stocked varies by year. Since January of 2000, NMDGEF has stocked approximately 20,000
catchable size rainbow trout in a section of the Rio Costilla below the Valle Vidal boundary,
approximately 5 miles downstream of any pure RGCT.
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NMDGF and CNF have collected several years of fisheries data from the Rio Costilla
watershed on CNF and publicly leased portions of the Rio Costilla on RCCLA. VPR and
NMDGEF also conducted surveys on several tributaries of the Rio Costilla on VPR. Species
collected in surveys include brook trout, brown trout, rainbow trout, cutthroat trout hybrids,
white sucker, longnose sucker, and longnose dace (Table 6). Three populations of pure
RGCT exist within the project area: upper Costilla Creek and tributaries, Powderhouse
Creek, and the upper Comanche Creek system.

Fish present within RCCLA include cutthroat trout, rainbow trout, cutbows, longnose sucker,
and white sucker (Table 6). Past surveys have documented high trout production in the Latir
Lakes and Little Blue Lake. Fry stocked into Latir Lake Nine averaged seven inches of
growth in one year (Harrison 1962). The state record cutthroat, 10 lbs. 2 0z. was taken from
Latir Lake Nine in 1981. Surveys in 2004 documented fish only in Little Blue Lake, and
Latir Lakes One through Five (Table 5). Based upon connectivity between the lakes, it is
likely that fish exist in Lake 6.

Most of the small lakes within VPR contain trout populations (Table 4). #2 Lake was once
occupied by cutthroat trout and brook trout but currently appears fishless. Beaver Lake
contains brook trout. The Seven Lakes complex, within the Long Canyon tributary, contains
brook trout populations. The four Casias Lakes contain populations of brook trout and
cutthroat trout.

Brook trout, brown trout, rainbow trout, and hybrid cutthroat trout inhabit Costilla Reservoir.

37



Table 4. Summary of lake morphometry and fish presence in Vermejo Park Ranch

lakes. Fish presence was assessed during the summers of 2004 and 2005.

Lake Name Area Max. Depth  Mean Depth Volume  Fish Species
(acres) (m) (m) (AF) Present
Seven Lakes
Lake 1 1.0 3.0 1.5 5.1 Yes
Seven Lakes Brook trout
Lake 2 1.9 4.7 3.1 19.3
Seven Lakes 1.0 2.2 0.9 3.0 Brook trout
Lake 3
Seven Lakes .
Lake 4 Not currently fish habitat No
Seven Lakes 4.0 8.5 5.0 65.6 Brook trout
Lake 5
Seven Lakes
Lake 6 0.8 3.7 2.1 5.5 Brook trout
Seven Lakes 5 ¢ 2.7 2.0 226 Brook trout
Lake 7
Twm#Ifakes Not currently fish habitat No
Twm#Iiakes Not currently fish habitat No
Beaver Lake Not Available Not Available NOt Brook trout
Available
Lake #2 2.3 5.2 32 24.1 No
Brook trout,
Casias Lake 1 2.7 2.8 1.8 16.0 cutthroat
trout
Brook trout,
Casias Lake 2 1.1 2.3 1.8 6.5 cutthroat
trout
Casias Lake 3 1.0 1.2 1.1 3.6 Brook trout
Casias Lake 4 1.5 5.8 2.7 13.3 Brook trout
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Table 5. Summary of lake morphometry and fish presence in RCCLA lakes. Fish
presence was assessed during the summer of 2004.

Lake Name Area Max Depth  Mean Depth Volume  Fish Species
(acres) (m) (m) (AF) Present
Cutthroat
Lake 1 4.0 1.2 0.7 6.9 trout, sucker
sp.
Cutthroat
Lake 2 0.7 0.9 0.5 1.1 trout, sucker
sp.
Cutthroat
Lake 3 13.1 11.2 4.2 180.6 trout, sucker
sp.
Lake 4 4.6 33 2.1 31.8 Cutthroat
trout
Lake 5 4.1 6.0 3.6 48.1 Sucker sp.
Lake 6 1.6 1.4 1.0 54 No
Lake 7 2.0 2.4 1.5 9.9 No
Lake 8 3.1 33 1.7 17.2 No
Lake 9 10.8 12.8 8.2 291.3 No
Little Blue Rainbow
Lake 2.8 10.8 6.6 60.2 tout
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Table 6. Rio Costilla watershed fishery inventory. ONVI = Rio Grande cutthroat trout,

ONMY = rainbow trout, ONCX = cutthroat trout x rainbow trout hybrid, SAFO =
brook trout, SATR = brown trout, CACO = white sucker, CACA = longnose sucker,

RHCA = longnose dace.

. - Date of Adult .
Water Name Site Description Survey Survey Type Trout/100 m Species Found
Vermejo Park Ranch
. . Multiple Pass ONVI, ONMY, SAFO,
Costilla Creek Site 1 Jun-04 Depletion 51 SATR
Costilla Creek Site 2 Jun-04  Multiple Pass 17 ONVI
Depletion
Costilla Creek Site 3 Jun-04  Multiple Pass 13 ONVI
Depletion
Costilla Creek Site 4 Jun-04  Multiple Pass 21 ONVI
Depletion
Costilla Creek Site 5 Jun-os4  Multible Pass 11 ONVI
Depletion
Casias Creek 1/a mile above g hg  Mulliple Pass 15 SAFO, ONMY
costilla lodge road Depletion
Casias Creek ~ “ustBelow7lakes ., 43 Multiple Pass 53 SAFO, ONMY, SATR
Culvert Depletion
Casias Creek ~ Apoveculertin 5, o3 Multiple Pass 17 SAFO
middle meadow Depletion
Casias Creek Just belqw upper Jul-03 Multiple Eass 11 SAFO
trib Depletion
Allen Creek Entire System Jul-05 Spot Check NA SAFO
Santistevan Creek Jul-03 Spot Check NA SAFO
Long Canyon Near Seven Lakes Jul-05 Spot Check NA SAFO

Creek
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Table 6 continued.

Carson National Forest

Lower Comanche Below Vidal Creek AUG-05 Multiple Pass 13 ONVI, CACO, CACA,
Creek Confluence 9 Depletion RHCA
Lower Comanche Below Chuck AUG-05 Multiple Pass 19 ONVI, ONCX, CACO,
Creek Wagon Canyon 9 Depletion CACA, RHCA
Lower Comanche . . Multiple Pass ONVI, ONCX, CACO,
Creek Below Little Costilla  Aug-05 Depletion 33 CACA, RHCA
Lower Comanche . . Multiple Pass ONVI, CACO, CACA,
Creek Above Little Costilla  Aug-05 Depletion 16 RHCA
Upper Comanche Above Vidal Creek Aug-05 Multiple Pass 2 ONVI, CACO, RHCA
Creek Confluence Depletion
Upper Comanche ;0 \ieadows ~ Aug-05  Mulliple Pass 2 ONVI, CACO
Creek Depletion
Little Costilla Site 1 Aug-05 Multiple Pass 5 ONVI, ONMY, CACO
Creek Depletion
Little Costilla Site 2 Aug-05 Multiple Pass 5 ONVI, ONMY, CACO
Creek Depletion
Gold Creek Site 1 Aug-o5  Multiple Pass 2 ONVI
Depletion
. Multiple Pass
Vidal Creek Clayton Camp Aug-05 . 1 ONVI, CACO
Depletion
. Multiple Pass
Vidal Creek Upper Meadow Aug-05 . 3 ONVI, CACO
Depletion
Powderhouse Above Barrier Jul-04 Multiple Eass 16 ONVI
Creek Depletion
Powderhouse e 5 below barrier  Ju-o4  Multiple Pass 12 ONVI, SAFO
Creek Depletion
. . Valle Vidal Multiple Pass ONCX, ONMY, CACO,
Costilla River Boundary Sep-03 Depletion 19 CACA, RHCA
. . . Multiple Pass ONCX, ONMY, SATR,
Costilla River Upper Site Sep-03 Depletion 63 RHCA. CACO
. . Multiple Pass ONCX, ONMY, SATR,
Costilla River La Cueva Sep-03 Depletion 63 RHCA. CACO
Foreman Creek Entire system Aug-05 Spot Check NA ONVI, CACO
Holman Creek Entire system Aug-05 Spot Check NA ONVI, CACO
Labelle Creek Entire system Aug-05 Spot Check NA ONVI, RHCA, CACO
Grassy Creek Entire system Aug-05 Spot Check NA ONVI
Rio Costilla Cooperative Livestock Association
Costilla River Above Latir Sep-oz  Multiple Pass 2 ONCX, CACO
Confluence Depletion
Latir Creek 1999-2000  Spot Check NA ONCX

There are six amphibian species that may occur in the project area (Table 7). Of these six
species, three were documented within or near the project area in 2004 (Christman 2004).



Tiger salamander are common throughout the project area and have been observed in several
lakes and ponds during project planning surveys. Western chorus frog was collected in the
upper Comanche Creek watershed in May 2006. Northern leopard frog was not collected in
the upper Comanche Creek watershed during the same time period. All of the species are
considered secure within the species range in New Mexico (BISON version 1/04) though
northern leopard frog is considered a sensitive species.

Table 7. List of potential amphibians within the proposed project area.

Potential Species Range (Elevation ft.) Present Special Status
Tiger Salamander Varied with water nearby ~ Yes (2004) No
Ambystoma (2,950-11,000 ft.)
tigrinum
Western Chorus Mountain lakes, wet Yes (2006) No
Frog meadows, ditches,
Pseudacris shortgrass prairie, playa
triseriata lakes (4000-9600 ft)
Northern Leopard Streams, lakes, and rivers ~ Yes (2004) Yes
Frogs (Rana (<9,600 ft.)
pipiens)
Canyon Tree Frog Rock outcrops along Historic specimen No
(Hyla arenicolor) woody streams, talus collected in Taos
slopes with sufficient County
moisture (4,000 — 8,200
ft.)
Woodhouse’s Toad  Mesic areas in the vicinity Historic specimen No
(Bufo woodhousii) of streams and river collected in Taos
valleys (3,000 — 8,000 ft.) County
New Mexico Grasslands, sagebrush Historic specimen  No
Spadefoot (Spea flats, semi-arid collected in Taos
multiplicata) shrublands, river valleys ~ County

(3,000 — 8,500 ft.)

Macroinvertebrate density varies considerably among streams and years. Numerous taxa of
benthic macroinvertebrates are present within the Rio Costilla watershed (Appendix H).
Communities are dominated by Diptera (true flies), Ephemeroptera (mayflies), Coleoptera
(beetles), and Trichoptera (caddisflies) (Vinson 2002, 2003, and 2004). Previous
macroinvertebrate surveys in Costilla Creek documented densities exceeding 7,000
organisms/m’. Harrison (1962) found an abundance of Amphipods, Cladocerans, as well as
trichoptera and diptera larvae in Latir Lake Nine. Lang (1998) observed low densities of
aquatic invertebrates in Latir Lakes One, Two, and Three. The knobbed-lip fairy shrimp
(Eubranchipus bundyi) is located within the watershed.

3.3.2 Effects on Wetland, Riparian, and Aquatic Habitat and Biota

Alternative 1 - No Action
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Wetland and aquatic habitat would be unaffected as would amphibians and invertebrates.
Populations of RGCT in the Rio Costilla watershed may decline in number, size, and/or
security. Hybridization of RGCT is expected to continue if no action is taken to remove non-
native (i.e. rainbow) or hybridized fish. No progress would be made towards securing large
populations of RGCT. If the decline of RGCT is significant throughout its range, federal
listing as a threatened or endangered species would be likely. Though federal listing under
ESA would increase protection for RGCT, and possibly prohibit ongoing land-use practices
in critical habitat, any decision that RGCT need federal protection would likely result from
the local extinction of secure and un-secure populations. Such losses would further reduce
the genetic diversity available for future restoration efforts and be detrimental to the
subspecies overall recovery. RGS and RGC populations may continue to decline.

Alternative 2 — Preferred Alternative

The proposed action would not result in any long-term effects on aquatic, wetland, or riparian
habitat. No woody vegetation would be altered to implement the preferred alternative.
Riparian grasses may be trampled as field staff traverses through the riparian area for
mechanical removals and piscicide applications. In addition, burial pits for piscicide exposed
fish would be located beyond the high water mark on the floodplain and away from
jurisdictional wetlands. Equipment would disturb vegetation during barrier construction but
would be short-term and limited to immediate areas around the barrier site. In many
instances, barriers would be established culverts and activities limited to established roads.
The permanent migration barrier would be located within the “box” canyon below the Latir
Creek confluence with the Rio Costilla. A road travels next to the stream at this point with
limited vegetation present. Temporary barriers previously constructed within the project area
have affected less than 0.1 acre of vegetation. Similar effects would be expected for non-
culvert temporary barriers.

Target fish species typically do not inhabit wetland habitats and thus mechanical removals
and piscicide applications would not be necessary in most wetlands. Where wetlands are
adjacent to an area inhabited by fish, mechanical removal and piscicide application may be
necessary. Such activities would not alter wetland hydrology or vegetation.

Mechanical removals would reduce the abundance of resident fishes. Application of
piscicides in the project area should result in mortality of all remaining fish not removed
during mechanical removal efforts. Piscicides are readily transferred across the gill
membrane and into the bloodstream of gill breathing organisms, making them ideal for use as
a fish removal tool. Small species (such as dace and minnows) have survived multiple
applications of antimycin in some instances or have been completely removed in others
(Rinne and Turner 1991, Stefferud et al. 1992). Native longnose dace would be collected,
stocked in unaffected waters or held offsite during the piscicide applications. Pure RGCT
present in the subsegment would be collected and held offsite during the piscicide
applications.

Salvage of native fish and holding them in live cars, lakes, or hatcheries does produce some
risk to individual fish but the effects should be minimal. Fish are commonly held in live cars
during field work and negligible mortality is expected. RGCT have been held in live cars for
approximately one week without any noticeable problems in the past. Transferring salvaged
RGCT to lakes within the project area would provide a long-term holding facility where the
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fish are provided food, cover (i.e. depth), and could be recovered when needed. Any lake
selected for such an operation would be hydrologically stable and exhibit water quality
characteristics required by RGCT. It is likely that not all fish would be recaptured though
sufficient numbers would be salvaged and stocked to make even a partial recovery successful
(e.g. ~500 RGCT). Injection with PIT tags to facilitate salvaged RGCT identification is
common with low mortality and a high rate of tag retention (Dare 2003). Fin clips for genetic
analysis are non-lethal and quickly heal. Several size classes would be salvaged to speed
population establishment upon repatriation into the restored water. A field spawn,
independent of the proposed action, was conducted in June 2006 to establish broodstock from
the local populations of RGCT. Upon successful restoration, these fish and their progeny
would be available to stock the project waters with an original lineage present in the project
area. Transferring RGCT to a hatchery poses some risk as wild fish do not easily acclimate to
hatchery conditions (e.g. hatchery feed, higher fish density, homogeneous surroundings). If
moved to a hatchery, live feed could be captured during warm months and fed to captive fish.
During cooler months when terrestrial insects are not available, several retailers sell live
insects such as crickets which could be purchased if necessary. Fish density in the hatchery
would be minimized. There could be several unforeseen events that could occur and
jeopardize repatriation of the local RGCT populations. However, field spawns of RGCT
populations in the project area and salvaging and restocking pure RGCT from within the
project area is redundant and would maximize the probability of maintaining sources for
RGCT.

Any concerns with spreading whirling disease would be minimized by testing for the parasite
prior to taking fish from the donor water and fish health testing prior to stocking fish out of
the hatchery. The Rio Costilla watershed has tested negative for whirling disease, as well as
other major pathogens, on two separate occasions (NMDGF unpublished data) and thus
whirling disease is not a concern at this time. The Seven Springs Hatchery, source hatchery
for captive reared RGCT, is tested for whirling disease, as well as other pathogens, on an
annual basis to ensure disease absence.

Immediately after restoration activities in a project subsegment, that water would be fishless.
To expedite the fishery recovery process, native species could be stocked on multiple
occasions and with multiple size classes. Restocking could occur within the same field
season though may take place the following field season. A post-restoration population of
RGCT within the Rio Costilla watershed (upper Rio Costilla) reached pre-treatment trout
abundance just three years post-restoration (C. Kruse, pers. comm.) despite low water years
during population expansion. Reproduction by stocked RGCT was noted just two years after
restoration.

To date, there are >45 known Core Conservation Populations of RGCT within the Rio
Grande drainage in New Mexico that could be used as donor populations for repatriation.
Assessments of genetic purity for most of these populations have included multiple
techniques including allozymes or mitochondrial DNA, and most recently, microsatellites
(Pritchard and Cowley 2005).

Mechanical removals would disrupt, and in some cases kill, individual macroinvertebrates

but should have no effect on the overall community. Public areas within the project area are
common fishery destinations with anglers commonly wading in the stream. Despite higher
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angler use in the area, macroinvertebrate populations still exhibit high densities. Several
segments are too small to effectively fish and no disruption of the aquatic macroinvertebrates
in these areas is expected. When walking in the stream to electrofish, staff walks on only a
portion of the stream substrate equating to minor disruption.

Reduction in the abundance of certain groups of aquatic macroinvertebrates is likely
following piscicide treatments. Because of their short life cycles (Anderson and Wallace
1984), good dispersal ability (Pennak 1989) and generally high reproductive potential, aquatic
invertebrates are capable of rapid recovery from disturbance (Jacobi and Degan 1977; Boulton
et al. 1992; Johnson and Vaughn 1995; Matthaei et al. 1996; Nelson and Roline 1996). Most
studies have found that at proposed levels, antimycin minimally affects most aquatic
invertebrates found in streams and standing waters though this varies depending upon taxa
considered (Walker et al. 1964; Herr et al. 1967; Schnick 1974; Houf and Campbell 1977). A
study in a Wisconsin trout stream did find temporary reductions in aquatic invertebrates
including certain caddisflies, craneflies, mayflies and amphipods (Jacobi and Degan 1977).
However, concentrations of antimycin in the study stream reached as high as 44 ppb, about 4
times greater than concentrations likely needed for this project. Certain invertebrates are
sensitive to the proposed treatment levels of antimycin, including Cladocera and Copepoda
(zooplankton), Amphipoda (scuds), and some species of mayflies and caddisflies (Schnick
1974). However, populations of these taxa have been found to be only temporarily
diminished following treatment (Schnick 1974; Jacobi and Deegan 1977).

Effects of antimycin on benthic macroinvertebrates were monitored for previous treatments in
Costilla Creek and Powderhouse Creek within the Rio Costilla watershed. The data indicates a
temporary reduction in macroinvertebrate density post-treatment (Figures 7 and 8). Post-
treatment density recovered to pre-treatment levels within one year of the piscicide treatment.
Number of taxa and EPT (Ephemeroptera, Plecoptera, Trichoptera) taxa richness remained
similar for pre, post, and subsequent years of sampling. Such recovery occurred during a low
water year for the 2002 Costilla Creek project indicating rapid macroinvertebrate recovery
even during drought periods.

The effects of rotenone on macroinvertebrates depends upon the taxa considered (Engstrom-
Heg et al.1978). Binns (1967 cited in Schnick 1974b) observed recovery of caddisflies,
mayflies, and dipterans to pretreatment levels in the Green River, Wyoming two years after
rotenone application. Three years after rotenone application to Manning Creek, Utah, the
macroinvertebrate community had recovered to pretreatment levels (Whelan 2002). There
were some taxa that were not found in the post treatment samples but due to their low
abundance prior to treatment, the investigator believed that the absence was likely due to
sample variability (Whelan 2002). Houf and Campbell (1977) observed no reduced density
or diversity after application of rotenone to ponds. Aquatic invertebrate toxicity to rotenone
ranges from 28 ppb (24 hr. LC50 Daphnia pulex) to 47.2 ppm (24 hr. LC50 Orconectes
immunis) respectively (Farringer 1972 cited in Schnick 1974b, Chandler and Marking 1982,
CDFG 1994). Anderson (1970) reported that a rotenone treatment had little effect on the
zooplankton community with most variations in species composition and abundance caused
by factors other than rotenone application. Cook and Moore (1969) reported that the
application of rotenone has little lasting effect on the non-target insect community of a
stream. Kiser et al. (1963) reported that none of the 42 cladoceran or copepod species were
permanently removed as a result of rotenone application. Both Anderson (1970) and Kiser et
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al. (1963) proposed that most plankton species withstand a rotenone treatment via their
highly resilient egg structures.

Knobbed-lip fairy shrimp inhabit small temporary waters including ditches, vernal pools, and
ponds (B. Lang, pers. comm.). Eggs are laid when water is present, become torpid, and then
hatch once the waterbody fills again. They do not, however, inhabit flowing waters and are
typically absent in habitats where target fish species are present. Thus, the potential for
effects on this species of fairy shrimp is negligible as the habitat of the fish target species
does not overlap.

Based upon data collected from previous restorations within the Rio Costilla watershed and
existing literature, application of a piscicide would have no long-term effect on aquatic
macroinvertebrate density or diversity. Environmental differences between literature study
areas and the project area could create subtle differences in results. Results from previous
restoration projects within the project area indicate macroinvertebrate community recovery
within one year. The proposed action would be implemented in segments, and therefore limit
piscicide effects to only a portion of the project area in a single year. Piscicide application in
other subsegments would not occur until the next field season. As a result, macroinvertebrate
communities would be recovered or in the process of recovery by the time a piscicide is
applied in another project subsegment. Macroinvertebrate recolonization is also possible from
upstream and downstream portions of the watershed. Some macroinvertebrates may also be
unaffected given their habitation within the hyporrheic zone and resistant eggs.

Some segments of stream are perennial but do not contain sufficient fish habitat and thus
piscicide application is unlikely. Known segments that are perennial yet contain or partially do
not contain unwanted fish species include upper Little Costilla Creek, Grassy Creek, one
unnamed tributary to Comanche Creek, one unnamed tributary to Casias Creek, and one
unnamed tributary to Costilla Creek. It is not expected that restoration is needed in these waters
(~8.5 miles) and thus the macroinvertebrate community in these headwater habitats would be
unaffected by the proposed action. In addition, several lakes do not currently contain fish
(Tables 4 and 5). These areas are included within the project area as they are adjacent to fish
inhabited waters. Should conditions change to a point where non-native fish reinvade these
habitats, treatment may be necessary. These lakes and stream segments would serve as
additional sources for macroinvertebrate recolonization.
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Figure 7. Macroinvertebrate density pre and post-deployment of antimycin in

Powderhouse Creek, 1997
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Figure 8. Macroinvertebrate density pre and post-deployment of antimycin in Costilla
Creek, 2002.
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Adult and juvenile amphibians may be exposed to electric current or caught in nets during
mechanical removals. Exposure to electric current should be limited as amphibians are mobile
and can flee an affected area as staff approach. If amphibians are observed in an area, juvenile
or adult, the electric current can be turned off and minimize adverse effects. Removal efforts
would be limited to areas inhabited by fish and thus not all habitats would be affected.

Adult and juvenile amphibians would likely be present during some piscicide applications.
Restoration efforts would be limited to fish inhabited waters, and thus not all aquatic
amphibian habitat would be affected. Early life-stages of amphibians are gill breathing.
Mortality of individual animals is possible due to piscicide toxicity. However, population
effects would be minimal. Rotenone toxicity ranges from 5.8 ppm (96 hr. LCs) to 24.0 ppm
(24 hr. LCsy) for the leopard frog (Farringer 1972). Leopard frog larvae are more sensitive with
a 24 hr. LCsp of 0.580 ppm established in static water testing (Chandler and Marking 1982).
For antimycin, tiger salamanders survived exposure at 80 ppb for 96 hours, while bullfrog
tadpoles survived 20 ppb, but perished when exposed to 40 ppb for 24 hours (Walker 1964).
The LCs for leopard frogs exposed to antimycin ranged from 48 to 59 ppb (Lesser 1972).
Recent research on amphibian exposure to chronic, small concentrations of multiple chemicals
can induce developmental problems in frogs (Hayes et al. 2006). The chemicals used in this
research, however, are not present in any piscicide proposed for use. In addition, the exposure
period was several weeks to months during amphibian development and metamorphosis (two
days post-hatch to Gosner stage 46), in essence chronic exposure. This research is not
comparable to exposure resulting from the proposed action (chronic exposure to chemicals).
Chronic exposure of amphibians to rotenone or antimycin, or any of the product constituents, is
unlikely due to the short-term persistence of these chemicals in the environment (Appendix G).

Alternative 2 — Cumulative Effects

Previous piscicide applications in Powderhouse Creek and upper Rio Costilla removed non-
native trout and repatriated RGCT. Aquatic macroinvertebrates were monitored in both of
these projects and data indicate that communities recovered within a year of application. Self-
sustaining populations of RGCT are present in both streams. Three amphibian species were
observed on VPR after the 2002 piscicide application. The proposed action would cumulatively
add to removal of non-native fish by removing more non-native fish. Cumulative effects of
past projects within the project area would not be expected given the temporary effects of
piscicides on macroinvertebrates and resident fish.

As discussed in section 3.1.2, CNF has proposed an integrated weed management effort to
control noxious weeds within the project area. Less than seven acres of noxious weeds were
mapped within 25 feet of any stream that could have an herbicide applied under the proposal.
Other methods of noxious weed control will likely be employed prior to herbicide application.
Herbicide application will occur within the riparian, roadside, and upland areas. It is possible
that some herbicide could enter a stream but any amount would be negligible. Piscicides are
applied to streams and lakes. If juvenile amphibians are observed within a project subsegment,
they would be collected and held off-site to limit piscicide exposure. Any cumulative effects on
macroinvertebrates or amphibians resulting from the proposed action and herbicide application
is unlikely.

Alternative 3
Several years of electrofishing, netting, and angling would continually suppress the resident
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fish populations at low numbers (Appendix F). Initially, excessive angling and harvest would
be successful at reducing adult trout abundance. Angling would likely have little effect on non-
native sucker populations as they are not as easily caught when angling. The abundance of non-
native fish would be reduced through subsequent electrofishing removals. Quantifying any
success rate or percent reduction is difficult as efficiency would depend upon habitat
complexity, water chemistry, crew experience, among others. Expected removal efficiency
would range from 50-75% of the non-native fish population within two removal efforts. On
each successive pass, removal efficiency would likely decline. Fish missed during removal
efforts will likely spawn and increase the number fish to remove the next year. Native fish
would continually be exposed to electric current on at least two occasions in a given year for an
indefinite number of years. Temporarily holding native fish, as described in Alternative 2, is
not feasible due to the extended timeline for implementation in a project subsegment. If RGCT
are not present within a project subsegment, no repatriation would occur until all non-natives
are removed.

To conduct electrofishing removals, project personnel must walk throughout the riparian area
within a project subsegment at least twice, possibly more, in a given year. Such removals
would take place at similar intervals for an indefinite number of years. This would lead to
annual trampling of riparian vegetation and potential streambank degradation. Extensive use of
gill nets could increase both the juvenile and adult amphibian mortality as gill nets are not
species selective. Negative effects associated with Alternative 3 could be long-term due to
continuous removal efforts over an indefinite time period.

Effects from barrier construction would be the same as discussed under Alternative 2.
Alternative 3 — Cumulative Effects

No cumulative effects are expected under this alternative.

3.4 Terrestrial Habitat and Wildlife

In this section, the existing conditions of terrestrial habitat and wildlife are presented. Effects
of the alternatives are discussed. Special status species are discussed in following sections
though effects in this section may also be applicable.

3.4.1 Existing conditions. The upper reaches of Rio Costilla watershed include steep-sided
canyons alternating with wider meadowed valleys. The upper forested drainage exhibits
spruce-fir (Engelmann spruce, limber pine, and aspen) and mixed conifer (Douglas fir, blue
spruce, scrub oak, limber pine, white fir, ponderosa pine, aspen) complexes. Understory
species are dominated by Cardamine and Senecio near saturated areas with Arctostaphulos
dominating dryer areas (Omart et al. 1999). Current land use includes cattle grazing, timber
harvest, mineral extraction, hunting, wildlife viewing, and various outdoor recreation activities.
Cattle grazing occurs only on CNF and RCCLA. Timber harvest potentially occurs on all three
tracts of land.

The landscape supports a variety of large mammals including bear, mountain lion, elk, Rocky
Mountain bighorn sheep, coyote, and deer. A list of wildlife species known or expected to

occur within the project is provided in Appendix I. This list does not include wildife with
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special status (State or Forest Sensitive, or Federal protection) as they are discussed in a
following section.

3.4.2 Effects on terrestrial habitat and wildlife

Alternative 1 - No Action
There would be no change in quantity or quality of terrestrial vegetation or wildlife in the
project area under the no action alternative.

Alternative 2 — Preferred Alternative

The proposed action would not result in any changes in the quantity or quality of terrestrial
vegetation or wildlife and their habitat, as most activity would be confined to the stream
corridor. Project implementation may require the transportation of equipment and personnel
over areas where no established roads or trails exist, though these activities would be limited.
Foot and horse travel would be the primary mode of transportation off of established roads.
Temporary and permanent fish migration barriers would disturb the ground in immediate areas
surrounding the barrier and have a minimal effect on terrestrial habitat throughout the project
area. Dead fish pits would be small and insignificant across the landscape as a whole.

During mechanical removals, increased human presence may disrupt movement and habitat
use of some terrestrial animals. Once humans leave the area, terrestrial wildlife should resume
natural patterns. Electrofishing may expose individual small mammals to electric current. This
occurrence is not common and, when it does occur, staff would quickly turn off the
electrofishing unit. Gill nets are set below the surface of the waterbody and thus pose little risk
to waterfowl or fish-eating birds.

There would be localized absence of fish biomass available for some animals to prey upon.
Likewise, aquatic macroinvertebrate abundance would be locally reduced within a project
subsegment. Such temporary reductions may affect prey availability and prey search time.
Macroinvertebrate data collected from past restoration projects within the project area indicate
that macroinvertebrates are reduced in density, not entirely lost (See Section 3.3). Aquatic
macroinvertebrate prey would still be available after the restoration efforts within a
subsegment. Any reduction in prey availability would be short term and limited to a small
portion of the entire project area. American Dipper (Cinclus mexicanus), which feeds primarily
on aquatic macroinvertebrates, is mobile and could seek prey elsewhere. Species that feed on
fish or aquatic macroinvertebrates are normally quite mobile and would be able to find prey in
other portions of the project area that have not been treated or have already been reestablished.
In addition, terrestrial invertebrates, sources of prey for insectivores such as flycatchers,
warblers, bluebirds, and bats, among others, would be unaffected by the proposed activity.
Terrestrial wildlife such as mice, voles, rats, and rabbits would be unaffected by the proposed
action and thus available as prey sources for raptors and other predators.

Mobile terrestrial wildlife could potentially be exposed to treated water, consume treated water,
or consume piscicide-killed fish. Because of human presence during treatment of each
segment, it is unlikely that large numbers of animals would enter the treatment area and
consume either fish or water. Exposure to treated water (e.g. walking in the water) poses little
risk to terrestrial wildlife. The piscicides selected in the proposed action are not considered
carcinogenic, teratogenic, fetotoxic, or mutagenic. In the event terrestrial wildlife did drink
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piscicide treated water (Appendix G), the quantities needed to ingest a potentially harmful dose
are physically impossible to reach. Consumption of piscicide-exposed fish would also produce
no effect upon terrestrial wildlife populations given the large mass of fish that must be
consumed to obtain a harmful dose. Collection and disposal of piscicide-killed fish would limit
the potential for wildlife to consume fish.

Alternative 2 — Cumulative Effects
There would be no effects on terrestrial wildlife habitat or species from the proposed action,
and therefore, no contribution to cumulative effects on these species.

Alternative 3

The effects of Alternative 3 on terrestrial habitat and wildlife would be similar to Alternative 2
except for exposure to piscicides. Presence of humans within the project, which may alter
wildlife activities, would continue over several years. During implementation, the entire fish
population in a subsegment would be suppressed at a low level. Any effect of reduced fish
biomass on food availability and search time for fish-eating birds and mammals in a project
subsegment would be long-term. Complete removal of unwanted fish is unlikely. Reduced
biomass throughout the project area would continue for several years if not decades. Fish-
eating birds are normally quite mobile and able to find prey in other portions of the project area
though a greater area of the project would be affected by mechanical removals.

Alternative 3 — Cumulative Effects
No cumulative effects are expected under this alternative.

3.5 Special Status Species

Special status species are protected under the federal Migratory Bird Treaty Act (16 U.S.C. 703
et seq.), Endangered Species Act of 1973 (16 U.S.C. 1531 et seq.) or two state laws, the
Wildlife Conservation Act (17-2-37 NMSA) or the New Mexico Endangered Plant Species Act
(9-10-10 NMSA), as well as those considered to be sensitive species by CNF, USFS Region 3,
or NMDGF. Sensitive species are those for which substantial declines in range and abundance
have been documented, but legal protection is not yet warranted or insufficient information
exists to fully quantify status. The ESA prohibits killing, harming, or harassing listed species
and prohibits the adverse modification of their designated critical habitat. If listed species
could potentially be affected through implementation of the proposed action, the USFWS must
be consulted to make an assessment of the risk to the species. A threatened of endangered
species consultation with USFWS required by Section 7 of the ESA will be completed in
conjunction with this EA.

3.5.1 Existing conditions. Based on information from USFWS, USFS, and NMDGF, 35
species with special status could be found in the project area or potentially affected by the
proposed action (Table 8). Additional birds protected under the Migratory Bird Treaty Act are
listed in Appendix J.
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Table 8. Special status species potentially in project area.

Common Name

Scientific name

Status

Mammals

Myotis little occult brown
bat

Townsend’s pale big-eared
bat

New Mexican jumping
mouse

Ringtail

American marten

Rocky mountain bighorn
sheep

Birds

Baird’s sparrow
White-faced ibis

Bald eagle

Northern goshawk

Swainson’s hawk
Ferruginous hawk
American peregrine falcon
White-tailed ptarmigan
Mountain plover
Yellow-billed cuckoo
Flammulated owl
Mexican spotted owl
Boreal owl

White-eared hummingbird

SW willow flycatcher

Loggerhead shrike
Gray Vireo

Amphibians
Northern leopard frog

Fishes

Myotis lucifugus occultus

Plecotus townsendii pallescens

Zapus hudsonius luteus

Bassariscus astutus
Martes americana origenes

Ovis canadensis canadensis
Ammodramus bairdii
Plegadis chihi

Haliaeetus leucocephalus
Accipiter gentilis

Buteo swainsoni

Buteo regalis

Falco peregrinus anatum
Lagopus leucurus altipetens

Charadrius montanus

Coccyzus americanus
occidentalis

Otus flammeolus

Stris occidentalis lucida
Aegolius funereus
Hylocharis leucotis borealis
Empidonas traillii extimus
Lanius ludovicianus

Vireo vicinior

Rana pipiens

R3 Forest, State — sensitive
R3 Forest, State — sensitive

R3 and CNF Forest —
sensitive, State — sensitive
R3, State — sensitive

R3 Forest — sensitive, State
— threatened

R3 Forest - sensitive

State — threatened

R3 Forest — sensitive
Federal, State — threatened
R3 and CNF Forest -
sensitive

R3 Forest — sensitive

R3 Forest — sensitive

R3 and CNF Forest —
sensitive

R3 and CNF Forest —
sensitive, State - threatened
R3 Forest — sensitive

State - sensitive

R3 Forest — sensitive, State
— sensitive, Federal-
Candidate

R3 Forest — sensitive
Federal — threatened

R3 and CNF Forest —
sensitive, State — threatened
R3 Forest — sensitive, State -
threatened

Federal — endangered, State
— endangered

State — sensitive

R3 Forest — sensitive, State
— sensitive

R3 and CNF Forest -
sensitive
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Rio Grande cutthroat trout

Rio Grande sucker
Rio Grande chub

Invertebrates

Snails

Cockerell’s striate disk snail
Linnaeus’ ramshorn snail
Wrinkled marshsnail

Clams
Sangre de Cristo peaclam

Plants

Ripley milk-vetch
Hairless fleabane (AKA
Pecos Fleabane)
Small-head golden-weed
Arizona Willow

Sierra Blanca kitten-tail

Oncorhynchus clarki virginalis

Catostomus plebeius
Gila Pandora

Discus shimeki cockerilli
Gyraulus crista
Stagnicola caperatus

Pisidium sanguinichristi

Astragalus ripleyi
Erigeron sublager

Haplopappus microcephalus
Salix arizonica
Besseya oblongifolia

R3 and CNF Forest, State —
sensitive

R3 Forest — sensitive

CNF Forest, State —
sensitive

State — sensitive

CNF Forest - sensitive

R3 Forest — sensitive, State -
endangered

State — threatened

R3 and CNF Forest —
sensitive

CNF Forest — sensitive
CNF Forest — sensitive

CNF Forest — sensitive
CNF Forest — sensitive
CNF Forest - sensitive

3.5.2 Effects on special status species

Alternative 1 - No Action

The no action alternative would maintain the baseline conditions for any special status
species in the project area though continued decline of RGCT in the watershed is expected.
The expanded range of RGCT, RGS, and RGC, all considered sensitive species, would not

occur.

Alternative 2
Fish

During recent surveys, staff have not found RGS or RGC in the project area. RGCT
populations are well documented. Pure RGCT populations that currently exist in the Rio
Costilla drainage would be protected and expanded by the proposed action. Genetically

introgressed cutthroat populations, which produce a significant threat to pure RGCT due to
ongoing hybridization, would be removed from the project area. The goal of the proposed
action is repatriation of a viable population of genetically pure RGCT, RGS and RGC after
removal of the extant non-native fishes in the project area. These species would be stocked
into the stream or lake following confirmation that all non-native fish are removed.

Invertebrates

Sangre de Cristo peaclams (Pisidium sanguinichristi) have only been documented in the
Middle Fork Lake near Red River, a lake beyond the project area. No populations of
Cockerell’s striate disk snail (Discus shimeki cockerelli) have been documented in the Rio
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Costilla drainage though this snail is land-based and thus would not be affected by aquatic
application of a piscicide. Recent invertebrate surveys documented the presence of wrinkled
marshsnail (Stagnicola caperatus) in high-elevation woodland pools within VPR (B. Lang,
pers. comm.) and they do not inhabit perennial waters that would be affected by the proposed
action. Linnaeus’ ramshorn snail (Gyraulus crista) was collected within CNF though beyond
the project area. Exposure to 10-40 ppb antimycin produced no effect on snails (Berger 1965,
Degan 1973 cited in Schnick 1974). Clams and mussels exhibit a 96 hr. LCs, for antimycin
ranging from 50 ppb to 5 ppm (Schnick 1974). A 96 hr. LCsy was calculated at 4.0, 1.75, and
7.95 ppm for Physa, Oxytrema, and Heliosoma snails, respectively (Chandler and Marking
1982). Hart et al. (2001) noted no post-treatment effects of rotenone on mussels in the Knife
Lake system, Minnesota. Considering the proposed piscicide concentrations and short-term
exposure period (4-8 hours) as well as no habitat overlap, no effects are expected on special
status invertebrate populations within the project area.

Amphibians

Northern leopard frogs (Rana pipiens) inhabit the project area (Christman 2004). Northern
leopard frogs generally inhabit streams, lakes, marshes and irrigation ditches (Degenhardt et
al. 1996). High elevation populations breed later in the summer than low elevation
populations. Hahn (1968) observed metamorphosing leopard frogs in August at 3200m
(10,200 ft) in southern Colorado. The proposed action should produce minimal effect on
northern leopard frog populations as discussed in 3.3.2. Northern leopard frogs inhabit a
variety of habitats within the project area that would be unaffected by the proposed action. If
juvenile northern leopard frogs are observed in a project subsegment, they would be collected
and relocated to unaffected locations.

Mammals

The potential effects of the proposed action for mammals are discussed below. One
mechanism for exposure to piscicides is common to all mammals within the project area;
consumption of piscicide treated water. These effects are discussed in Appendix G. Unique
indirect effects for a particular mammal are discussed for a particular species. Effects of
mechanical removals are limited to potentially shocking small mammals within the stream
during electrofishing. Effects on special status mammals from mechanical removals would be
the same as discussed in section 3.4

The New Mexico jumping mouse (Zapus hudsonius luteus) is generally associated with
montane meadow systems with perennial streams and dense vegetation (Finch 1992, Zwank
1994). The diet of the jumping mice includes both vegetal (e.g., seeds and fruits) and animal
(e.g., insects) components (Burt and Grossenheider 1976). The New Mexico jumping mouse
is extant within the Jemez and Sacramento Mountains as well as the Rio Grande valley at
Bosque del Apache and Isleta (J. Stuart, pers. comm.). One confirmed record of New Mexico
meadow jumping mouse in the Sangre de Cristo mountains is from the Williams Lake area,
beyond the project area. The New Mexico jumping mouse feed on seeds, fruits, and insects
that would be unaffected during project implementation. No effects on the New Mexico
meadow jumping mouse are expected as a result of the proposed action.

Ringtail (Bassariscus astutus) are found primarily in montane habitats with rocky canyon

walls (Frey and Yates 1996). Ringtail feed on small mammals as well as birds, lizards,
insects, cactus fruits and other plants, and carrion (Taylor 1954). Given the omnivorous diet
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of ringtail, alternate sources of food would be available. There would be little if any effect
upon potential ringtail cat populations in the project area by the proposed action.

Rocky Mountain bighorn sheep (Ovis canadensis canadensis) were transplanted into the
Latir Peak Wilderness in 2002 and are known to be transient in the portions of the Culebra
Range in New Mexico. Bighorns inhabit rugged cliffs and other rocky areas adjacent to
suitable feeding sites, which include grass as well as browse plants (Findley 1975). Human
presence in areas near bighorn sheep populations would occur during project implementation.
Increased frequency of humans in high elevation areas (>11,000 ft.) should produce no
permanent effect on the bighorn sheep populations in the project area.

American marten (Martes americana origenes) inhabit forests of spruce, fir, and associated
trees in northern New Mexico (Bailey 1932, Findley et al. 1975). Their summer diet is varied
and includes mammals, birds and their eggs, fish, insects, and carrion. Though part of the
American marten diet may be decreased during the temporary removal of fish from a portion
of the project area, their omnivorous diet would provide other prey sources during project
implementation. The proposed action would have no affect on American marten populations
in the project area.

Myotis little brown occult bat (Myotis lucifugus occultus) occurs in the vicinity of large
permanent water sources, such as streams, drainage ditches, or lakes (Findley et al. 1975).
Invertebrates, including aquatic species, are an important food source for the little brown
occult bat (Barbour and Davis 1967, Fenton and Barclay 1980, and Chung-MacCoubrey
1995). As discussed in section 3.3.2, aquatic invertebrates would not be completely removed
and reduced populations quickly recover. Terrestrial invertebrates would be unaffected by the
proposed action and would continually provide sources of prey. In addition, these bats are
mobile and can seek alternative feeding sites within the project area during site specific
project implementation. No long-term effects should be observed on the myotis little brown
occult bat as a result of the proposed action.

Townsend’s pale big-eared bat (Plecotus townsendii pallescens) is a western species
inhabiting semidesert shrublands, pinon-juniper woodlands, and open montane forests
(Hoffmeister 1986). Their distribution tends to be strongly correlated with the availability of
caves or cave-like roosting habitat (e.g., old mines). One study in the southwest found that 38
of 40 stomachs contained only lepidopterans, averaging 6-12 mm in length. Small quantities
of other insects have been detected, including coleopteran, diptera, hemiptera, hymenoptera,
homoptera, neuroptera, trichoptera, and plecoptera. The proposed action should produce no
effect on local lepidoptera populations. Temporary reduction of secondary food sources,
airborne aquatic macroinvertebrates, may occur. Aquatic macroinvertebrates would be
unaffected in other subsegments during implementation of the proposed action in a project
subsegment and thus can serve as sources of secondary prey. Other than a temporary
reduction of a secondary food source, the proposed action would produce no effect on
Townsend’s pale big-eared bat.

Birds

The potential effects of the proposed action for birds are discussed below. Exposure to
piscicides for all birds potentially with in the project area is discussed in Appendix G.
Unique effects are discussed for a particular species.
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Southwestern willow flycatcher (Empidonax traillii) is an obligate riparian species known to
occur in Taos County. Distribution is limited to lower elevation riparian habitats (internet -
USFWS data sheet, S. Williams pers. comm. 6/22/01). The southwestern willow flycatcher
is generally found in riparian woodlands in close association with dense vegetation. Preferred
habitat includes willows (Salix sp.) but also arrowweed (Pluchea sericea) and tamarisk
(Tamarix ramosissima) typically with a scattered overstory of cottonwood (Populus
deltoides). These riparian areas provide nesting and foraging habitat. Southwestern willow
flycatchers may encounter temporarily reduced invertebrates but are mobile and can seek
food in alternative areas. In addition, terrestrial insect prey would be unaffected by the
proposed action. Suitable habitat would not be affected, as woody vegetation would be
unaltered. No effects are likely to result from the proposed action.

White-tailed ptarmigan (Lagopus leucurus altipetens) have been recorded on Costilla Peak
and Latir Peak. White-tailed ptarmigan feed primarily on buds, leaves, flowers, and when
available, insects and other arthropods (Johnsgard 1983). Increased frequency of humans in
riparian areas during project implementation is likely including areas near Costilla Peak and
Latir Peak. Any effect of humans in the area would be short-term and would not affect white-
tailed ptarmigan populations.

Bald eagles are present in the Rio Costilla watershed. Migratory and juvenile eagles are
commonly seen near Costilla Reservoir in the spring and summer months. Bald eagles are
water oriented, but can be found in various habitat types from mid-elevational montane
forests to pinon-juniper and lower elevational shrublands. They prefer large trees near a
ready supply of fish (majority of diet), but commonly take small mammals, birds
(waterfowl), or eat carrion. It is unlikely that bald eagles use the creek as a primary food
source; however it is probable that if a substantial number of fish carcasses were relatively
accessible they would opportunistically feed upon on them. The availability of piscicide
exposed fish would be reduced by collection and burial, and as described previously, the
quantity of dead fish that would have to be consumed to produce toxic effects is enormous
(3.4.2). The proposed action is not likely to have any effect on bald eagles.

The Mexican spotted owl (Strix occidentalis lucida) is most common in mature, old-growth
forests throughout its range (Ganey 1992), and preferred habitat characteristics include multi-
layered (uneven-aged) stands, snags, and downed woody debris (Block et al. 1995). Spotted
owls can be found in many types of forested ecosystems (e.g., Douglas fir, redwood,
ponderosa pine, fir-spruce, etc.) if suitable habitat components are present. Critical habitat for
Mexican spotted owl is not included in or near the project area (69 FR 53182). They typically
inhabit mature coniferous habitat, often in association with riparian areas. They are usually
resident to fixed territories year around. Little old growth forest exists within the project area;
much of the drainage has been logged in the last century. Prey ranges from large
invertebrates (beetles and moths) to small mammals (Ganey 1992). Migration is seasonal;
they move upslope in the spring and down in the fall. Nesting occurs, in tree cavities, in the
tree canopy, or on cliff ledges at 1,825-2,500 m (6,000+ ft) elevation. Young, 1-3 per clutch,
are fully independent by early October. The proposed action is unlikely to affect Mexican
spotted owls as (1) they do not inhabit the riparian area where the bulk of project activities
would occur, (2) foraging activity is nocturnal a time when project activities would be
limited, and (3) the owl or the owl’s primary prey are not dependent on aquatic biota for
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food.

The mountain plover (Charadrius montanus) is associated with lower grassland habitats
(Sager 1996) and are unlikely to occur in elevations as high as the treatment area.

The white-faced ibis (Plegadis chihi) may be transient in the Rio Costilla watershed. Ibis
feed opportunistically on crayfish, frogs, grasshoppers, and other invertebrates (Finch and
August 1992). Localized, short-term reductions in insect populations should not affect the
highly mobile ibis.

The peregrine falcon (Falco peregrinus anatum) is found locally across New Mexico and can
be resident or migratory. This species feeds almost exclusively on flighted prey and nests on
cliff ledges or other tall, sheer natural or man-made structures (Hubbard 1985). Nesting
generally begins in April with young fledged within 75 days (late-July). Considering life
history characteristics, feeding behavior, and timing of the proposed action, there should be
no effect on peregrine falcons in the project area.

The boreal owl (Aegolius funereus) is resident to the Sangre de Cristo mountains of northern
New Mexico and occurs mainly above 2,900 m (9,500 ft.) in climax spruce-fir forests (Ryder
et al. 1987). Boreal owl feed primarily on rodents but opportunistically feed on birds as well.
Increased human presence in the project area may temporarily disrupt boreal owl behavior.
No effects on boreal owl populations are likely to result from the proposed action.

White-eared hummingbird (Hylocharis leucotis borealis) is classified as an irregular migrant
(fewer than 10 reports) in New Mexico. This species typically occurs in montane habitats
including evergreens and riparian woodlands at middle elevations (1,500 — 2,300 m)
(Hubbard 1978). It is likely that white-eared hummingbirds do not even exist within the
project area. If they do exist, they rely upon nectar from flower plants which would be
unaffected by the proposed action. As a result, the proposed action would have no effect on
white-eared hummingbird.

Gray vireo (Vireo vicinior) is associated with open woodlands/shrublands (Hubbard 1985).
Juniper (Juniperus spp.) and pinon dominates most areas inhabited by gray vireo in New
Mexico, although oak (Quercus spp.) is also present in southern ranges. The gray vireo is an
insectivore and inhabits New Mexico from April to September (NMDGF 1988). The close
association with pinon-juniper complexes and limited range beyond 2,200 m in elevation
make the presence of gray vireo within the project area unlikely. If present, a temporary
reduction in insect density would have little effect on gray vireo.

Baird’s sparrow (Ammodramus bairdii) breed in shortgrass prairies. In New Mexico, this
sparrow has been found in a variety of habitats, ranging from desert grasslands in the south to
prairies in the northeast and mountain meadows in the Sangre de Cristo mountains--to an
elevation of 3600 m (Hubbard 1985). They feed on insects, spiders, grass, and grass seeds.
Localized, short-term reduction of aquatic invertebrate populations should not affect the
Baird’s sparrow as alternative forage would be available and terrestrial insects unaffected.

Northern goshawk (Accipiter gentilis) is a year round inhabitant of New Mexico. Goshawks
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typically prefer mature stands in varying forest types, with ponderosa pine, mixed species,
and spruce-fir commonly used in the southwestern US. Prey items are primarily small to
mid-size mammals and birds. Nests are found in the canopy of large trees usually within 0.5
km (1650 ft) of perennial water. Breeding occurs throughout summer. If present in the
watershed, northern goshawks should not be affected by the proposed action as fish are not a
prey source for northern goshawk. Increased human presence could disrupt daily activity as
nesting is proximal to perennial water though this effect would be negligible.

Swainson’s hawk (Buteo swainsoni) occur in grasslands, shrublands and riparian woodlands
from lower to middle elevations (850-2,300 m) and rarely occur at higher elevations (2,300 —
4,000 m) (Hubbard 1978). Primary food sources for Swainson’s hawks includes squirrels,
amphibians, and large insects. Considering this range, it is unlikely that Swainson’s hawk is
present within the project area. If present, it is unlikely that populations of Swainson’s hawks
would be affected by the proposed alternatives as prey sources would not be affected by the
proposed action.

Ferruginous hawk (Buteo regalis) are associated with sagebrush valleys and rolling
grasslands. Prey items consist mainly of small mammals and large insects. It is unlikely that
Ferrigunous hawk are found in the treatment area and would be affected by the proposed
project.

Yellow-billed cuckoo (Coccyzus americanus occidentalis) are not known to occur within the
project area. They are normally associated with lowland deciduous woodlands but are
occasionally found in riparian willow communities at lower (900 to 1,700 m) to middle
(1,500 to 2,300 m) elevations (Hubbard 1978). Caterpillars are a main prey source, with
cicadas, grasshoppers, beetles, ants, wasps, frogs, lizards, and small fruit being consumed in
smaller amounts (Howe 1986). If present in the project area, the proposed action should not
affect yellow-billed cuckoo prey availability and therefore should produce no effects.

Flammulated owls (Otus flammeolus) summer in the Sangre de Cristo mountains and migrate
statewide. Forage for flammulated owls includes areas of mature open stands of pine,
douglas-fir, quaking aspen, blue spruce, oaks, and various others. Though largely
insectivorous, the flammulated owl may occasionally capture small mammals and birds.
Reduced aquatic macroinvertebrate abundance would not affect flammulated owls as
alternative sources of prey would be available.

The loggerhead shrike (Lanius ludovicianus) ranges from agricultural lands on the prairies to
montane meadows, nesting in sagebrush areas, desert scrub, pinyon-juniper woodlands, and
woodland edges (Johnsgard 1986). Diet consists of large insects and small mammals (Finch
1992). Reduced aquatic invertebrate abundance could affect prey availability though
alternative food sources would be available.

Birds Protected under the Migratory Bird Treaty Act and Executive Order 13186
Species of birds protected by the MBTA would not be affected by the proposed action.
Electric current is effective over a small area (2-3 feet) within the stream and thus would not
contact migratory birds as they would likely flee an area due to human presence. Gillnets are
set below the water surface and thus would pose no risk to birds in flight or near lentic water
bodies. Effects of ingestion of piscicide treated water and piscicide-killed fish are discussed
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in Appendix G. Birds that are herbivorous would have no reduction in forage. Insectivores
may experience reduced abundance of aquatic macroinvertebrates though terrestrial
macroinvertebrates would be unaffected. Given their migratory nature, birds would be able to
find prey in surrounding areas.

Plants

Ripley’s milkvetch (Astragalus ripleyi), small-headed goldenweed (Ericameria
microcephala), Pecos fleabane (Erigeron subglaber), Arizona willow (Salix arizonica), and
Sierra Blanca kittentails (Besseya oblongifolia) are considered sensitive by CNF. Small-
headed goldenweed is not likely found within the project area as documented populations are
located in the Tres Piedras area only (http://nmrareplants.unm.edu). Pecos fleabane inhabits
high ridges beyond the areas affected by the proposed action. Other species could potentially
be affected by excavation of fish burial pits. All pits would be located to avoid any effects on
these plants. Permanent disruption of any vegetation is unlikely as most off-road activity
would involve foot and horse travel. Only Arizona willow is potentially found within the
riparian area of lower project sections. Barrier construction would be limited to small
portions of the project area and should produce no effect on special status species.
Application of piscicides would produce no effect on special status plant species in the
project area. Antimycin has been used in Japan as an extremely effective fungicide on rice
plants (Harada et al. 1959, Dunshee et al. 1949). Based on the fact that it is used to control
fungus on living rice plants without apparent damage and that the concentrations used to kill
fish are very low, it is unlikely that there would be any effects on vegetation in the project
area. Schnick (1974b) cited several researchers who reported rotenone having no affect on
either algae or rooted aquatic vegetation. Rotenone is commonly used as the active ingredient
for insect control in organic and non-organic farming with no adverse effects noted.

Alternative 2 — Cumulative Effects

The analysis area for cumulative effects on special status species is the area in and
immediately adjacent to the project area. Direct and indirect effects estimated to occur from
this project include temporary reduction in the number of RGCT (overall expansion of the
range of RGCT, RGC, and RGS), temporary increase in turbidity during barrier construction
and mechanical removal of non-native fish, and short-term existence of piscicides and
potassium permanganate within waters in a subsegment. Increased turbidity from the
proposed action would be a fraction of the overall natural and human caused sediment
loading. The proposed action would expand the range of three sensitive species of native fish
in New Mexico. Piscicide treatments would be limited spatially, within a particular
waterbody, and temporally, short-term lethal concentrations and rapid degradation. Because
piscicides and potassium permanganate degrade rapidly, do not bioaccumulate, and are
applied at low concentrations, they do not add cumulatively to past, present, or reasonably
foreseeable future actions such as fuel management projects, herbicide applications, or
recreational activities that could affect special status species.

Alternative 3

Effects of mechanical removal only would be similar to that described under Alternative 2
with the exception of piscicide effects. Exposure of existing RGCT, where they are sympatric
with non-native fishes, to electric current during electrofishing removals would occur over an
indefinite number of years.
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3.6 Cultural and Historic Resources
3.6.1 Existing conditions.

Humans inhabited areas within the project area for over 10,000 years. Early remains of
humans were discovered in nearby Folsom, NM. Pueblo cultures developed in the area
approximately 1,100 year ago. Large tracts of the project area were originally part of the
Maxwell and Sangre de Cristo Land Grants. VPR was purchased by Turner Enterprises, Inc.
in 1996. The Valle Vidal portion of the project area (Segment B) was donated to CNF from
Pennzoil Corporation in 1982.

A search of the ARMS database for the region surrounding the proposed project areas was
completed on March 10, 2005. This search was a Class I literature search to identify the
number and types of historic properties previously found in the region. This search could also
indicate if any historic properties were located in the areas of proposed ground disturbance
(barrier construction) and would provide an estimate of the types and frequencies of
properties that might be anticipated in the proposed project area. Results of this search
indicate the presence of 81 previously recorded historic properties in the immediate region
surrounding the proposed project areas. Of these sites, the majority are historic structures and
historic mines (n = 60) and the remainder include historic trash dumps, a stage stop, the
Costilla Dam construction camp, prehistoric structures, and prehistoric lithic artifact scatters.

3.6.2 Effects on Cultural and Historical Resources

Alternative 1 - No Action
Monitoring of the existing fish populations would continue in the Rio Costilla watershed and,
there would be no effects on cultural or historical resources under this alternative.

Alternatives 2 and 3

As described previously, most of the proposed activities are not invasive or physically
destructive in nature. Anthropogenic disturbances within the project area include vegetation
disturbance from increased foot and vehicle traffic, increased noise, and vegetation
disturbance during barrier construction. These activities should have no effect on any known
or as yet undiscovered culturally or archeologically important sites. Most traffic would occur
on established roads and trails, with some trampling of vegetation when personnel are
working in or along the wetted stream corridor. Digging fish burial pits would disturb the
ground within the floodplain, thus unlikely to disturb any site of historical significance. In the
event that objects or sites with potential to be historically or culturally important are
discovered during project activities, care would be taken to avoid any or further disturbance
of the site until notification of the proper authorities. Additionally, because sites of historic
significance in the Rio Costilla drainage are generally located away from the stream corridor
(e.g., in upland or terraces adjacent to the stream) and the proposed action would be
temporary and non-invasive, cultural and historical resources would not be affected by the
treatment activities.

Fish barrier construction would require archeological clearance from the State Historic

Preservation Office. Prior to construction, an archaeologist would conduct a Class III
intensive pedestrian inventory (survey) to identify or re-document any historic properties in
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the areas of the proposed ground disturbance. Such properties, if found, would be evaluated
for their potential to be included in the National Register of Historic Properties. If a historic
or archaeological site is found within the proposed barrier site, the barrier would be relocated
to avoid adverse effects.

3.7 Socioeconomic Factors
3.7.1 Existing conditions.

The entire project area is located within Taos County, NM. A 2003 census of Taos County
recorded 31,269 residents. Taos County is sparsely populated with Taos and Questa being the
largest towns. The closest incorporated town is Amalia, NM. Amalia, population 100
citizens, and Costilla, population 250 citizens, are located approximately 8 and 13 miles
northwest of the proposed project terminus, respectively.

Ethnic composition of Taos county is primarily hispanic or latino (57.9%) and white, not
hispanic, (33.8%). Median household income was $26,762 in 1999.

There are no primary residences located within the project area and land use along the
riparian corridor and surrounding uplands is primarily recreational with some livestock
usage. Downstream from the project area, water from the Rio Costilla is used for irrigation
and livestock watering and users rely on its availability for their livelihood. Access varies
within the proposed project areas.

Project Area A: The upper Rio Costilla drainage starts on VPR property. There is no public
access to the project area on the VPR, only ranch guests with a state license are permitted to
fish or hunt.

Project Area B: These portions of the Rio Costilla drainage are on USFS property. Public
access exists to this section of the project. Public angling is allowed on all streams from July
1 to December 3 1with “Catch and Release” regulations for all waters except for the Shuree
Ponds, which is not included in the project area. Several angling guides bring clients to the
Rio Costilla. Hunting is allowed with a special hunt permit obtained through a draw system
administered by NMDGF.

Section C: These portions are on RCCLA property. Public angling access on the mainstem
Rio Costilla is leased by NMDGEF. Fishing in the Latir Lakes and Latir Creek drainage is
available for a nominal daily fee. Camping within RCCLA is also available for a daily fee.
Hunting permits are obtained through RCCLA.

There are several organic farms located near Costilla, NM downstream of the project area
which irrigate from the Rio Costilla (B. Baker, pers. comm.).

3.7.2 Effects on Socioeconomic Factors
Alternative 1 - No Action

Socioeconomic factors would be affected by this alternative. If the no action alternative is
selected, project cooperators would incur no costs for project implementation. The local
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economy would not realize economic benefits of anglers visiting this area to fish for a unique
southwestern trout. Local economies may be affected if RGCT were listed as threatened or
endangered under ESA. If RGCT is listed, ongoing grazing within Section B may be limited
or halted. Timber harvest may also be affected. Angler satisfaction within Section B and C
may decrease as white sucker populations continually expand. Angler satisfaction within
Section C may decrease as sucker would continually dominate fish biomass and reduce
macroinvertebrate abundance in the Latir Lakes.

Alternative 2

The proposed action would be implemented in segments to minimize the loss of angling
opportunities in Sections A, B and C. The project would be conducted to tier removal efforts
so a fishery would be established (or in the process) in part of each section prior to beginning
another. All project area streams that lie on the Valle Vidal portion of CNF are designated
“catch and release”. To enable harvest via angling, the NM Game Commission would have to
alter the state fishing regulations. Regulations for part of the NMDGEF lease portion of the
Rio Costilla on RCCLA property permit some harvest. VPR contractually limits harvest and
tackle used by their guests though general state fishing regulations otherwise apply. Angling
opportunities would be reduced as RGCT populations establish over a period of 2-3 years,
and harvest would likely be restricted for a subsequent period of time through decreased bag
limits or catch and release regulations. Local angling organizations, New Mexico Trout and
Trout Unlimited, have indicated support for the proposed action. It is likely that angling
effort would temporarily shift to other local trout streams in the area, and any negative effects
on the local economy (tackle shops, guides) would be negligible; therefore, there should be
no disproportionately high or adverse effects to minority or low-income populations.

Conversely, the proposed action may benefit the local economy. Once RGCT are established
in the Rio Costilla watershed, more anglers may frequent the area for the opportunity to catch
this subspecies of cutthroat trout. This could benefit local guides as well as lodges,
restaurants, and other service providers needed by anglers.

Costs associated with this alternative would include the purchase of piscicide, agency and
private entity salaries, and equipment. Costs for manpower and equipment would be
absorbed jointly by VPR, RCCLA, and NMDGF with support from the federal Sport Fish
Restoration Act and other private sources. Costs associated with piscicides would be paid for
by private landowners on private land and NMDGEF on public land.

Local organic farmers would not be affected by the proposed action. Organic farms are
located well below the project terminus point. Rapid degradation, neutralization, and spatial
distance from the project terminus would ensure that piscicides and their constituents do not
jeopardize the farms organic status. NMDGF has corresponded with the NM Organic
Commodity Commission regarding the location of these farms. Under their direction,
NMDGF would provide personal notification to these farms regarding the piscicide treatment
dates to provide the opportunity to avoid irrigating on these dates or use alternative water
sources (i.e. groundwater).

Alternative 2 — Cumulative Effects
There would be no cumulative effects under this alternative.
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Alternative 3

Continuous mechanical removals to suppress non-native fish populations would continuously
affect recreational fishing opportunities within the watershed. As fishing opportunity
declines, angler satisfaction and visitation would likely decline producing a direct effect on
local fishing guide services, lodging, restaurants, and other services required by independent
anglers.

Alternative 3 — Cumulative Effects
There would be no cumulative effects under this alternative.

3.8 Wilderness, Recreation, and Scenery
3.8.1 Existing conditions.

No portion of the project area is classified as wilderness. The Latir Peak wilderness is
adjacent to the Latir Lakes area of Section B. The entire project area has a high scenic
quality. Common scenes include rugged cliffs, snow-capped peaks, conifer-forested slopes,
open meadows, and shaded riparian areas. Hiking, picnicking, camping, wildlife watching,
hunting and angling are the main recreational uses in the project area. Hunting opportunities
include elk, deer, turkey, and bear. Angling opportunities include brook trout, brown trout,
cutbows, rainbow trout, and remnant populations of RGCT.

3.8.2 Effects on Wilderness, Recreation, and Scenery

Alternative 1 - No Action

This alternative could affect current recreational opportunities or scenic qualities of the
project area. If no conservation measures to restore RGCT occur, listing as a threatened or
endangered species could occur. Such a designation would prohibit angling for existing
RGCT and limit angling in critical habitat areas. Lack of action would diminish the current
opportunity to reestablish the historic fish community and provide a unique angling
experience.

Alternatives 2

The proposed actions would have no significant effects on scenery in the project area. A
project terminus barrier would look artificial though the proposed location is next to an
existing road. Considering the size of the project watershed, the presence of a barrier
affecting less than one acre of land is not a substantial effect on scenery. Barriers would be
designed so that they are as natural as possible, considering cost and function, and attempt to
blend in with the natural landscape. Post-construction vegetation growth would minimize any
effects to scenic values.

Piscicide application would result in short-term change in water quality. Though access to the
project area would not be affected, use of water within the subsegment for drinking or other
purposes would be lost short-term. Though effects to water quality are minimal (3.1), notices
of piscicide application would be posted at project subsegment entry points. Adjacent sources
of water (springs, untreated seasonal tributaries) would be available for those who wish to
use the project area during or immediately after treatment. Hiking or horseback riding may
decline within public areas during project implementation in those areas.
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A temporary (2-3 years) decline is angling opportunities in portions of the project area is
expected. However, RGCT would be restocked into the stream as soon as an area is
confirmed to be free of non-native trout. Though fish abundance would be reduced during
project implementation, restocking may occur within 2-10 months after the final piscicide
application. Much of this time may occur during winter when the area is not accessible to
anglers. As discussed in section 3.7.2, staff would tier the removal efforts to continually
provide angling opportunities to the public. Multiple size classes of fish would be restocked
within the project area to accelerate population establishment. NMDGF would seek
restrictive catch and release regulations for the entire stream after renovation to minimize
harvest from the population. Once the population is self-sustaining, NMDGF would
reconsider limited harvest in appropriate portions of the project area. NMDGF would seek to
continue to manage the Valle Vidal portions of the project area as catch-and-release fisheries
subject to NM Game Commission approval. Cooperating biologists would monitor
populations to evaluate population growth, distribution, and recruitment, as well as individual
age, growth, and condition.

The project area is part of NMDGF hunt units including the Valle Vidal (CNF) and Unit 55
(VPR, RCCLA). Mechanical removal and piscicide applications would be scheduled from
early summer to early fall. Most of these seasons are beyond the legal hunting season though
there could be some overlap with early bow hunting seasons.

Alternative 2 — Cumulative Effects
No cumulative effects are expected under this alternative.

Alternative 3

Barrier presence and construction would be the same as under Alternative 2. Reduced
angling opportunities would occur long-term as mechanical removals are conducted. Human
presence in the area would increase to conduct the removals.
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Albuquerque City Councilor, Distric 6
Albuquerque Journal

Alcalde Elementary - Espanola Public Schools
Amalia Ventero Neighborhood Association
American Rivers

Amigos Bravos/Coalition for the Valle Vidal
Angel Fire Chamber of Commerce
Angostura Homeowner's Assoc.
Apache - Sitgraves National Forest
Assoc. of Rio Embudo Acequia Users
Atalaya Acequia Association
Atalaya Ditch Commission

BIA - Northern Pueblos Agency
Big Willow Farm

Black Mesa Winery

BLM - Taos Field Office

Bureau of Reclamation

Camino Real Ranger District-USDA
Camp Summerlife

Canjilon Ranger District-USDA
Carson Forest Watch

Carson National Forest-USDA
Center for Biological Diversity
CHEC-Forest Watch

Chimayo Elementary School
Cibola National Forest-USDA
Cimarron Chamber of Commerce
Cimarron Inn & RV Park

Cimarron Watershed Alliance
Coalition for the Valle Vidal
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Coconino National Forest-USDA
Colfax County

Colfax County Manager

Comanche Tribe of Oklahoma
Coronado National Forest-USDA
Costilla County

Costilla County Soil and Water Conservation
Costilla Neighborhood Association
Department of Defense

Dixon Elementary School
Documents Dept. The Libraries, CSU
Dos Amigos Anglers

Dulce Independent Schools

Eight Northern Pueblos

El Rito Elementary School

El Rito Ranger District-USDA

Office of Chief of Navy Operations, Environmental Protection Division

Espanola Ranger District-USDA
Federal Energy Regulatory Commission
Federal Highway Admin, Midwest Rgn
Forest Guardians

Forest Guild

Forest Products Association

Gila National Forest-USDA

Hidden Lake Property Owners Assoc.
High Country Anglers

High Desert Angler

High Mountain Angler

Highlands University

Holy Cross School

Housing and Urban Development
Interstate Stream Commission

Jaraso Mutual Ditch Co.

Jerry T. Duran Custom Knives
Jicarilla Apache Nation

Jicarilla Ranger District-USDA

Kaibab National Forest-USDA

KTAO Radio

Lincoln National Forest-USDA

Los Rios Anglers

Luna Vocational-Technical Institute
McCurdy School

Mora Land & Water Protective Assoc.
Mora Public Schools

Native Forest Network, SW Rep.

New Mexico Department of Agriculture
New Mexico State Library

NM Acequia Assoc.

NM Acequia Commission

NM Cattlegrowers Assoc.

NM Director of Tourism

NM Economic Development & Tourism
NM Energy, Minerals and Natural Resources Dept
NM Enviroment Department

NM Environmental Law Center

NM State Forestry

NM Tourism & Travel Division

NM Wilderness Alliance

NM Wildlife Federation

NMSU Cooperative Service

NOAA Office of Policy & Strategic Planning
Northern New Mexico Stockman's Assoc.
Northern NM Community College
Office of Cultural Affairs, HPO

Office of Senator Pete Domenici
Ortega & Associates

Pacific Legal Foundation

Penasco Independent School District
Philmont Scout Ranch

Pojoaque Elementary School
Pojoaque High School

Prescott National Forest-USDA
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Public Service Company of NM
Pueblo of Jemez

Pueblo of Nambe

Pueblo of Picuris

Pueblo of Pojoaque

Pueblo of San lidefonso

Pueblo of San Juan

Pueblo of Santa Clara

Pueblo of Taos

Pueblo of Tesuque

Pueblo of Zuni

Raton Chamber & Economic Development Council
Rio Arriba County Commissioners
Rio Arriba County Planning Office
Rio Costilla Cattle and Livestock Association
Rio Pueblo/Rio Embudo WPC
Robertson High & Mem. Middle Schools
San Francisco de Asisi Elem. School
San Miguel Chamber of Commerce
Sangre de Cristo Chronicle

Santa Fe Containment Coalition
Santa Fe National Forest-USDA
Santa Fe New Mexican

Santa Fe Trail National Scenic Byway Alliance
Scenic New Mexico

Sierra Club - Santa Fe Group
Sipapu Ski Area

Sonoran Bioregional Diversity
Southwest Archeology

Sunshine Water Users

Taos Archeological Society

Taos Christian Academy

Taos County

Taos County Chamber of Commerce
Taos County Commission

Taos County Economic Dev. Corp.
Taos County Planning Department
Taos Economic Department

Taos Environmental Assoc.

Taos Nature Society

Taos News

Taos Saddle Club

Taos Soil & Water CD

Tesuque Day School

The Hopi Tribe

The Navajo Nation

The Raton Range

The Reel Life

The Southern Ute Tribe

The Taos News

The Ute Mountain Ute Tribe

Tonto National Forest-USDA

Town of Questa

Town of Red River

Town of Taos

Tres Piedras Ranger District-USDA
Trout Unlimited

Trout Unlimited, Truchas Chapter
Turner Enterprises Inc.

Twining Sanitation Dist

United Church of Santa Fe

US Army Engineer, SW Division
Natural Resources Conservation Service-USDA
Bureau of Land Management-USDI
US Fish and Wildlife Service, Ecological Services-USDI
US Fish and Wildlife Service, Fishery Resources-USDI
US National Park Service-USDI
Velarde Elementary School

Vermejo Park Ranch

Village of Taos Ski Valley

Wagon Mound Public Schools
Walton's Mountain
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Watermaster

Western Environmental Law Center
Western Land Exchange Project
Western Network

White Mountain Apache Tribe

Wild River Tours

Wild Watershed

Wilderness Society

World College
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Appendix A. Project Scoping Letter

G_OVE_RNOR STATE GAME COMMISSION
il Richardson STATE OF NEW MEXICO Leo V. Sims, Il, Chairman
DEPARTMENT OF GAME & FISH Hobes:
Dr. Tom Arvas, Vice-Chairman
One Wildlife Way Albuquerque, NM
Post Office Box 25112
Santa Fe, NM 87504 David Henderson, Commissioner
Phone: (505) 476-8055 Santa Fe, NM

Fax:  (505)476-8131
Alfredo Montoya, Commissioner
DIRECTOR AND SECRETARY Alcalde, NM
TO THE COMMISSION . o
Peter Pino, Commissioner

Bruce C. Thompson Visit our website at www.wildlife.state.nm.us Zia Pueblo, NM
For basic information or to order free publications: 1-800-862-9310.

Guy Riordan, Commissioner

Albuquerque, NM

M. H. “Dutch” Salmon, Commissioner
Silver City, NM

January 23, 2006

Re: A Proposal to Restore Rio Grande Cutthroat Trout in the Rio Costilla Watershed
Dear Interested Party:

The New Mexico Department of Game and Fish and the U.S. Fish and Wildlife Service are
committed to the conservation and restoration of native fish species of New Mexico. The Rio
Grande cutthroat trout is currently reduced to less than 10% of its historic range. Factors
contributing to this decline include habitat degradation, hydrologic modification, competition,
and hybridization with non-native trout species. Most existing populations of Rio Grande
cutthroat trout are limited to small headwater streams, creating concerns about long-term
population viability.

1.1.1 Purpose and Need

To help assure its long-term persistence, there is a need for establishing a genetically pure
population of Rio Grande cutthroat trout into a watershed large enough to support populations
with a low probability of extinction. Concurrent with restoring Rio Grande cutthroat trout, there
is also a need for re-establishing the historic coldwater fish community in which Rio Grande
cutthroat trout evolved that includes Rio Grande sucker, Rio Grande chub, and longnose dace.
Coordinating restoration for Rio Grande cutthroat trout and other members of the native fish
community, namely Rio Grande sucker and Rio Grande chub, will proactively address potential
endangered species concerns that may arise in the future, including possible listing under the
Endangered Species Act.

1.1.2 Proposed Action

The New Mexico Department of Game and Fish, in cooperation with Vermejo Park Ranch, Rio
Costilla Cooperative Livestock Association, U.S. Fish and Wildlife Service, and U.S. Forest
Service, proposes to restore Rio Grande cutthroat trout and other members of the native fish

82



community in the Rio Costilla watershed (see attached sheet). The proposed project area includes
three major sections of the Rio Costilla watershed: 1) the Rio Costilla, including Costilla
Reservoir; 2) the Comanche Creek watershed; and 3) the Latir Creek watershed (see map). This
area was selected due to the quality of the habitat, ongoing projects by other conservation groups,
and connectivity among multiple drainages.

The proposed action includes approximately 150 stream miles, over 25 lakes ranging in size from
1.5 acres to 12 acres, and Costilla Reservoir. Currently, the game fishery consists of Rio Grande
cutthroat trout, brook trout, brown trout, rainbow trout, and cutthroat trout hybrids. Brook trout
and brown trout displace Rio Grande cutthroat trout through competition. Rio Grande cutthroat
trout readily hybridize with rainbow trout and other subspecies of cutthroat trout. White sucker
and longnose sucker, both non-native fish, are also present in the drainage.

To secure Rio Grande cutthroat trout and the native fish assemblage within the Rio Costilla, all
non-native and hybridized fish would need to be removed from the project area. Such removal
would include a variety of fishery management techniques most appropriate for meeting project
goals. Upon successful removal of unwanted fish from a project subsegment, Rio Grande
cutthroat trout and, where suitable habitat exists, members of the native fish community would be
restocked into the subsegment. To prevent non-native fish from reentering the project area, a
permanent fish migration barrier would be constructed on the Rio Costilla below the confluence
of Latir Creek on Rio Costilla Cooperative Livestock Association property. Temporary fish
migration barriers would be constructed to isolate portions of the watershed and prevent non-
native fish from reentering subsegments of the project area during implementation.

1.1.3 Responsible Official

The proposed action would be funded by the U.S. Fish and Wildlife Service through the
Sportfish Restoration Act and implemented by New Mexico Department of Game and Fish.
Pursuant to the National Environmental Policy Act (NEPA) and its implementing regulations (40
CFR 1500), this letter initiates the public “scoping” process, whereby public comment is
requested, significant issues identified, and project alternatives are developed. The environmental
effects of the alternatives will be described and evaluated in a NEPA document, most likely an
Environmental Assessment.

Upon completion of the Environmental Assessment (sometime in the spring/early summer 2006),
the Regional Director, Region 2, U.S. Fish and Wildlife Service (Responsible Official) will
decide whether to select the proposed action, an alternative, or to take no action. If an action
alternative is selected, the Responsible Official must determine if the project would create
significant environmental impacts. If significant impacts are expected to occur, an environmental
impact statement must be prepared. If the selected alternative has no significant impacts, then a
Finding of No Significant Impact will be prepared and the project could be implemented as early
as late summer/fall 2006.

1.1.4 Request for Comments

We would like to hear from you. Your ideas, concerns, and suggestions will be helpful in
designing a project to secure the long-term existence of Rio Grande cutthroat trout for future
generations. Written comments will be most effective if received by February 27, 2006. Please
send your comments to:
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New Mexico Department of Game and Fish
Attn: Kirk Patten

P.O. Box 25112

Santa Fe, NM 87504

If you would like a paper or digital copy of the NEPA document once it is available, please make
this request in your written comments. Additionally, we will be sponsoring a public forum where
you can learn more about the project and visit with project biologists on February 18, 2006, from
2:00 p.m. to 4:00 p.m., at the Rio Costilla Cooperative Livestock Association, Highway 196
House # 72, Costilla, New Mexico. For further information, please contact Kirk Patten, Fisheries
Biologist, at 505-476-8055.

Thank you for your time and interest in Rio Grande cutthroat trout management projects.

Sincerely,

Michael B. Sloane
Chief of Fisheries
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Prospective Actions that could be Components of
Efforts to Restore the Native Fish Community to the Rio Costilla Watershed

Fish Migration Barriers
e Construct temporary barriers to inhibit upstream movement including:
-Road culvert modifications
-Gabion barriers
-Concrete barriers
e (Construct permanent barrier on the Rio Costilla composed of reinforced concrete

Fish Removal
¢ Fishing regulation amendments to permit increased angler harvest limits
e Mechanical removal by electrofishing and nets:
-Non-trout and non-native species
-Non-native trout transferred to non-project waters for angling opportunities
e Fish Salvage Order by New Mexico Department of Game and Fish Director
e Chemical application and neutralization

Native Fish Confinement (temporary)
e Native fish species collected and held for restocking upon successful restoration
-Held on-site in holding pens or other means
-Tagged and moved to alternative waters for recapture
-Held in hatchery facilities
e Potential genetic testing of Rio Grande cutthroat trout

Fish Transport
e Fish health certification will be obtained prior to transport of salvaged fish beyond
the Rio Costilla watershed

e Transport of salvaged fish will include:
-Human transport with buckets
-Horseback with panniers
-All Terrain Vehicles using existing roads
-Hatchery trucks using existing roads

Fish Stocking
e Stock pure Rio Grande cutthroat trout within a project subsegment upon
successful restoration
e Stock members of the native fish community within suitable habitat upon
successful restoration
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Appendix B. Initial Public Scoping Comments.
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Western Environmental Law Center

Febroary 24, 2005

Mew Mexico Department of Game & Fish
Adtn: Kirk Patten

P.O. Box 25112

Santa Fe, New Mexico 57504

Re: Coalition for the Valle Vidal Comments Concerning the Proposal to Restore
Riv Grande Cutthroat Trout in the Rie Costilla Watershed

Dear Mr, Patten:

As vou are well aware, the Valle Vidal is a spectacular wildlands landscape.
Accordinglv, and in no small part due to the efforis of the Water Quality Control
Commission ("“WQCC") and the Department of Game & Fish ("DGF”), its waters were
designated an Outstanding National Resource Water (“ONRW™), the highest level of
protection under the Clean Water Act ("CWA™).

Notahly, the Coalition for the Valle Vidal takes no position either for or against the
proposal to use piscicides in the Rio Costilla watershed as a tool to restore Rio Grande
Cutthroat Trout. The Coalition’s mission centers on a discrete mission: the permanent
profection of the Valle Vidal from the threat of coalbed methane development,
Application of piscicides to the Valle Vidal's waters, as a policy matter, is therefore not
directly cogent to the Coalition’s mission,

Nonetheless, the WQCC and DGF must ensure full and fair compliance with the
enhanced protections afforded these waters by ONRW designation. This is critical 1o
demonstrate, from the start, that the State of New Mexico is serious about not merely
designating ONEW in New Mexico, but also implemeniing its protections, Setting an
example early on that ONRW protections will be complied with fully and fairly is
important if ONREW designation can be effectively wielded to ensure that if coalbed
methane development on the Valle Vidal occurs, such development will fully comport with
ONREW protections. The WOCC and DHGF miest therefore ensure that antidegradation
review is conducted for the proposal w restore Rio Grande Cutthroat Trout, and,
accordingly, ensure that any impacts to the watershed are necessary to meet the Clean
Water Act’s objective (33 ULS.C. § 1251) and will only cause temporary and short-term

impacts,

S0 poan commamer waste, |98 hemp, unhlached, soy inla

Coalition Comment Letter re: Valle Vidal Rio Grande Culthroar Trour Restoration 1



If you have any questions concerning the Coalition's position, please do not hesitate to
contact me at erikse @ westernlaw org or 505.751.035]1. Naotably, this letter conveys only the
Coalition's position; it may not convey the individual positions of all organizations and partics
who comprise the Coalition’s membership. Thank you for your time and consideration.

Sincerely,

e

Erik Schlenker-Goodrich
Counsel, Coalition for the Valle Vidal

Attorney, Southwest Office
Western Environmental Law Centler

ce: New Mexico Water Quality Contrel Commission, oo Sally Worthington, 1190 5t. Francis Drive, N-2150
PO Box 26110, Santa Fe, New Mexica 87502

Coalition Comment Letter re: Valle Vidal Rio Grande Curchroat Trout Restoration



Mew Mexico Council of Trout Unlimited
P.C1. Box 32952
Santa Fe, NM §7504-2952

February 25, 2006

Kirk Patten

Mew Mexico Department of Game and Fish
P.O. Box 25112

Santa Fe, NM 87504

Re: Proposal to Restore Rio Grande Colwoat Trout 1o the Rio Costilla Watershed

Dazar Mr. Patten:

Trout Unlimited if is a national organization of sbout 130,000 anglers and conscrvationizts interested in the
restoration and conservation of our nation®s coldwater resourees, In New Mexico, Trout Unlimited has over
1,200 members with a keen interest in our fisheries and our native trout,

We fieel that projects like the Rio Costilla project offer the best opportunity 1o secure the future of our
imperiled state fish, the Rio Grande curthroat trout. While many of the past restoration efforts have focused
on small, remote headwater segments, a large inter-connected system like the Rio Costilla offers a bener
opportunity for genetic stability and protection from catastrophic events.

Troul Unlimited has been a participant in past projects in this watershed, and will participate in this project to
the extent that it is helpful in completing and maintaining the project. We are dedicated 1o do what we can to
keep restoration of the Rio Grande cutthroat moving forward, and in seeing that the necessary work is done to
avoid an embarmassing Endangered Species Act listing of our state fish,

In owr research on native fish projects throughout the country, we have found muoch good data w support the
use of piscicides like Fintrol and Rotenone when necessary. It chemical treatmems are necessary on this
project, we would like to see a continued collection of important data, especially as it relates 10 macro-
invertcbrates and amphibians, While there are good studies to indicate that these agents are safe and effective
when used as directed, and have no impacts on human health or long-term impacts on the watershed, we feel
it important te continue to build a body of factual evidence whether positive or negative,

Sincercly,

A ;/M

William Schudlich
Chairman
Mew Mexico Council of Trout Unlimited

Ce: Joe MeGurrin, TU Resource Director
Kevin Reilly, TU National Leadership Coucil
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February 16, 2006

New Mexico Department of Game & Fish
Attn: Kirk Patten

P.0O, Box 25112

Santa Fe, NM 87504

Fe: Comments on RGCT Restoration in Rio Costilla Watershed.
Dhear Mr. Patten:

The Truchas Chapter of Trout Unlimited strongly supports the Department of
Game & Fish's Proposal to Restore Rio Grande Culthroat Trout (RGCT) to the Rio
Costilla watershed.

The Truchas Chapter, based in northern New Mexico, has over 600 members.
The chapter was formed, in large part, to work for the restoration of RGCT in its native
range. Like all Trout Unlimited chapters, the Truchas Chapter’s mission is to conserve,
protect and restore North America’s trout and salmon fisheries and their watersheds,

The RGCT, New Mexico's state fish, has been reduced to less than 10% of its
historic range. Where it does exist, it faces a number of threats from habitat degradation
to hybridization with, and competition from, non-native fish. The continued existence of
RGCT cannot be assured unless penetically pure populations of RGCT are reestablished
in large, complex drainages where they will not be geographically and genetically
isolated and where they will not be subject to extirpation from catastrophic events, such
as drought and fire. For the same reasons, we support your department’s efforts to
restore the historic coldwater fish community with which the RGCT evolved.

It is vitally important that the RGCT be restored to more of its native range. It is
the trout that evolved in the streams of northermn New Mexico, and it is more able than
exntic trout to survive periods of drought, fire and other natural catastrophes, Because it
evolved in this environment with other native aquatic species, it is more compatible than
exotic trout with those other species.

F.O. Bax 31671
Santa Fe, New Mexico 87594-1671 m.truc'}ug-m.o'rg
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Perhaps more importantly, it is the stated policy of the United States, as expressed
in the Endangered Species Act, that our native species be preserved and protected. That
Act accepis the principle that native species have significant value in themselves and for
all of us.

If'its current condition deteriorates further, the RGCT will be listed as endangered
under the Endangered Species Act. Such a listing would create great economic
dislocations in New Mexico and southern Colorado. It would adversely affect fishing,
logging, farming, grzing, irmgation, and urban water uses.

We are familiar with the technigues for removing non-native fish outlined in your
department’s January 23 letter, including the use of chemicals, and we support the usc of
those technigues, We know that the restoration of RGCT cannot be accomplished
without the removal of all non-native fish which interbreed with RGCT or which
compete with them, and so the removal of all of those non-native fish is essential the
success of this project. Many of our members have spent considerable time reviewing
the literature concerning the piscicides antimycin and rotenone, and we are convinced
that, at the amounts and time of exposure used in native fish restoration projects, they are
safe for people and air-breathing animals and will have only minimal, short-term impacts
on non-target aquatic species.

The reestablishment of RGCT to the drainage of the Rio Costilla will go a long
way to assuring the preservation and recovery of the RGCT, and we support your
department’s efforis on this project.

Pleasc send a digital copy of the NEPA document once it is available to me at
roboconnor@@aol.com and o Kevin Reilly of our board at kevinvreillvi@gmail com,

Sincerel

Anbr:rt (O Connor

President
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To:

From:

February 27, 2006

Mew Mexico Department of Game and Fish
Ann: Kirk Patien

P.0O. Box 25112

Santa Fe, NM 87504

(505) 476-8055

(505) 476-8131 fax

kirk patten/@isiale nm 18

Ann McCampbell, MD
11 Esquila R4

Santa Fe, NM R7508
(505) 466-1622
DrAnnMeCi@iaol com

Proposal to Restore Rio Grande Cutthroat Trout
in the Rio Costilla Watershed

SCOPING COMMENTS

A joint envirommental impact statemnent (EIS) should be prepared by the New Mexico

D

nt of Game and Fish (NMDGF), Carson National Forest, and U.5. Fish and

Wwildlife Service (FWS).

An EIS is required because, among other things:

1)

2}

E))
4)

D)

6)

Federally threatened or endangered species (e.g., bakd engle & Mexican
spotted owl) are present in the project area;

The project area contains water bodies eligible for designation under the
Wild & Scenic Hivers Act,

The Valle Vidal contains ecologically critical wetlands;
Migratory waterfowl use critical wetlands and marshes;

The environmental impacts of deploying piscicides is uncertain, especially
impacts to mocroinvertehrates and amphibians;

There is controversy among experts whether there are long-term impacts lo
macroinveriebrates and amphibians;
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7

The proposed use of piscicide is in conflict with state water standards that
permit “no degradation™ of water quality in waters, such as those of the Valle
Vidal, designated as Outstanding Matural Resource Waters (ONRWs),

The Carson National Forest is obligated 1o cooperate in the preparation of an EIS with
NMDGF and FWS or prepare its own E1S because pant of the project will occur on forest
service property. In addition, Carson National Forest has taken, or will be taking, a
connected action of creating a fish barrier on its property and possibly will supply staff
aid in the implementation of the project.

Issues that need to be documented and/or analyzed in the EIS:

1)

3

3)

9

3)

The impact of stocking non-native fish, both in the past, currently, and proposed
as parl of this project, on the Rio Grande Cutthroat Trout (RGCT), other native
fish, amphibians, and other species;

Establishing u need to restore Rio Grande chub, Rio Grande sucker, and longnose
dace along with RGCT in the project area;

Documenting and quantifying adverse impact to RGCT of the presence of white
suckers;

Benefit to RGCT"s survival of being listed as threatened or endangered under the
federi] Endangered Specics Act;

A description of the project area, including the exuct number of stream miles and
lakes proposed for restoration activities, that clarifies whether fishless lakes and
ephemeral streams will be poisoned;

Analysis of short- and long-term impacts of piscicide use (analyzed separately for
Fintrol, CFT Leguminc, and Prentox Rotenone Fish Towicant Powder) on fish,
amphibians, reptiles, birds, macroinvertebrates, micro-organisms, and plamts in,
near, and downstream of the project area. Particular attention should be paid to
possible impacts to rare or unique macroinveriehrate species.

Impacts should be analyzed for morbidity, such potential for impaired
reproduction and/or development, altered behavior, and increases in mutations
and cancer, as well as mortality.

Indirect effects of piscicide use should also be analyzed, such as loss of insects
and figh from the food chain for an indefinite period, including impacts lo
migratory waterfow! that rely on invertebrate food resources for their survival and
reproductive condition;

B3
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7) Analysis of short- and long-term impacts of electrofishing on all species listed
shove, as well as the predicted pumber of times electrofishing will occur in each
stream scgment and lakes in the project area;

8) A complete list state or federally threatencd, endangered, and sensitive species, as
well as rare and unique species (such as the knobbedlip fairy shrimp), present in
the project area should be compiled, along with detailed maps showing where
they are located. Macroinvertebrates need to be identified at the species level.

The presence and Jocation of brewers black birds, cliff swallows, house wren,
solitary sandpiper, and the common saipe should also be documented. When data
i missing, the gaps should be clearly identified and plans proposed for obtaining
the missing data;

9) An assessment of whether beavers were or are present in the project area and if so
analyze the impacts of restoring beavers as a member of the native aguatic
COmmunity;

10) Analysis of the predicted effects of global warming on ull existing RGCT
populations, and its anticipated effects on the habitat and survival of RGCT in the
project area;

11) Analysis of potential impacts of piscicide use on certification of downstream
organic growers and ranchers;

12) Identity of all private wells and uses of surface water for drinking from the
headwaters in the project area to the town of Costilla;

13) Analysis of potential impacts to humans of drinking or swimming in water
containing piscicide chemicals or breathing piscicide fumes. Impacts should be
considered for pisicicide applicators and otber staff as well as vulnerable
populations like children, pregnant women, the elderly, and those with heightened
sensitivities or allergies to chemicals;

14) A chemical analysis listing and quantifying all ingredients present in the products
proposed for application. These products include Fintrol, CFT Legumine,
Prentox Rotenone Fish Toxicant Powder, potassium permanganate, and any dyes
or other products proposed for use;

15} Impacts 1o humans, wildlife, and the eovironment should be made for all proposed
methods of piscicide application including ecrial, boat, hackpack, and instream
deployment stations;

16) A methad should be identified that allows applicators o determine during
deployment whether cxcessive doses of antimyein or rotenane are being applied;
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17) The need for restoration of Rio Grande chub and Rio Grande suckers should be
analyzed, and if restoration is deemed necessary, a long-range restoration plan
should be created;

18) A detailed description of the project and its timeline should be provided. This
should include the order of stream restoration I.Cﬁ'l"i'liﬂ: the methods and products
to be employed, and the approximate dates for completion;

19) Details of the plan to remove pure RGCT trout from certain stream segments,
hold them for a peried of time, and reintroduce them into the stream should he
provided. This plan should include the identity of the streams from which RGCT
are 1o be removed, the manner they will be removed, the location, manner, and
length of time they will be kept. The relative nisks and benefits of the “no action™
alternative and removing and returning f1sh in this manner should be analyzed. In
particular, the risks of injecting fish with electronic tags should be analyzed, as
well es risks for introducing whirling disease, potential harm from handling und
anesthetizing fish, and the potential for and possible impacts from accidents and
other unanticipated events.

Alternatives that should be analyzed in detail:

1) Nelling

2} Angling

£} Pewntering (especially Costilla Reservoir)

4) Genetic swamping, i.e., stocking RGCT and other native specics
5 Decreasing genetic purity standard of RGCT, e.g., possibly 90%
6) Interfering with spawning gravel in lakes and reservoirs

T Taking advantage of natural cvents that eliminate fish

) Angler education end other precautions 1o reduce illegal transplantations
"N Reducing or eliminating stocking of non-native fish

10)  Habitat improvement

11}  Eliminating bag limits for RGCT, allowing catch-and-release only

Cumulative impacts that should be analyzed in detail:

1) ldentification of what, where, and when chemicals have been used to kill fish
in the project area, including the possible use of an organochlorine pesticide in
Costilla reservoir in the 1950°s,

) ldentification of what, where, and when other pesticides or toxic chemicals
have been introduced, drified, or run into project waters in the last 50 years,
along with future plans for use of chemicals in or near the project area, such as
the use of herbicides on salt cedar and other nipanan plants;

]
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The predicted number of times piscicide will be applied to cach stream
segment in the project area and the cumulative impacts of doing so;

The cumulative impact of exposure (o the combined ingredients in piscicides,
i.e., the analysis needs 1o be of the whole product formulation and not the
individual ingredients, Impacts from combinations of piscicides and/or
combination of piscicides with potassium permangunate and dyes should also
be analyzed,

The cumulalive exposure of humans and wildhife to endocrine disruptors,
including those in products proposed for use in thas project, should be
analyzed,

Cumulative impacts on amphibians should be analyzed that includes impacts
from global warming, ultraviolet light, imtroduced predators, and tosdc
cxposurcs, including the proposed use of piscicides, as well as impacts of
electrofishing.

The analysis should take into account the growing evidence that combinations
of chemicals can produce adverse effects in frogs even when individual
chemicals have no poticeable impaet, and that these adverse effects can occur
at concentrations as low as .1 pph (part per billion). See “Pesticide mixtures,
endocrine disruption, and amphibian declines: Are we underestimating the
igppact? by TB Hayes, ct al., Environmental Health Perspectives, in press,
www.chponline.org/members/2006/805 /803 | pdf.

Thank you for allowing me to comment on this proposed project. Please send me an
clectronic and paper copy of the NEPA document when it becomes available.

Respectfully submitted,

Ann McCampbell, MD

BB
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WILD WATERSHED
P.0. Box 1943
Sani Fe, N, 87504

505-438- 1057
Febausay 27, 2006
Hewr Mexico Department of Game snd Fish
PO Bax 25112

Samia Fe, New Mexico £7504
_ Delivery vis fx 476-8131

Re: Restoration of Mative Trout iuunnhcngilhw:md
Diear hr, Patien:

The following are preliminary comments by WiLD WATERSHED to the Jasruary 23, 2006
scoping better, which proposes 1o Restore Rio Grande Cunbrcat Trout in the Rio Costills
Watershed of porthers New Mexico (“Project”™). We support the Basin-wide restaration of
mstive triwst bt do not suppart the we of broad-spectrum poisons and electro-shocking in
hiph qualify streams, lakes and wetlands or, in mos cases, the constnaetion of lEmporary
ared permuanent stresen barriers as 8 means of resoration. Detailed comments are found

The regulations ieplementing tse Mations] Environments] Policy Act ("NEFA™) srongly
urpes that federal agencies “coopersic with Staic md bocal apencies 1o the fullest exnest
possible . . . such cooperation shall to the fullest extent possible include joint
environmenial impact statements.” 40 C.F.R. Secton 1506.2(k) and (€).

The Forest Service is not a cooperating agency in this Progect despate that fact that- 1) as
least §2 milles of high quality streams oo public lasds managed by the Forest Service,
inchuding the entire Comanche Crock watershed, will be impacted by the Project and; 1)
the Worihem Leopard Frog [ Rame pipens), & Forest Service desipnaled “sensilive species”™
will be impacted by the project. In addition, there is no mention in the scoping betier of
potential conflicts with the Forest Serviee Cosservation Strategy for the Northern
Leopard Frog, an sdmisistrative requincenent designed to proclude Endimpened Spmﬂ
At listing (Forest Service Masrel 2621.2). Any NEPA asalysls mes
describe the extenl of soch conflicts. 46 Fed. Reg. 18026, March 23, 1981,

Under the Mational Forest Mapagement Act (“NFMA™) the Forest Service must provide
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for the diversity of plant and animal communities. 16 U.5.C.§ 1604{g¥3), Te achieve
this goal, the regulations impleménting NFMA specify that the agency ensure viable
populations of native animals are maintained by monitoring the population trends of
management indicator species (“MI5™) a1 both project and forest levels. 36 CF.R. §
219.19 (a)(6). In this case, macro invertehrates and “resident™ trout are both MIS on the
Carson National Forest,

- The Project is designed 1o kill thousands of MIS resident trout. It will also significantly
chenge the composition of invertebrate communities and possibly eliminate rare and
endemic invertebrates (personal communication, Dr. Mancy Erman). Dr. Carter Kruse has
done field trials on the effects of antimyxin A o invertebrates at deployment rates in the
Project area. His preliminary findings, as presented to Water Quality Control
Commission on February 22, found lower post-deployment populations of invertebrates
in seven out of twenty-iwo sample sites. These results clearly suggest a sipnificant impact
1o MIS populations on the Carson National Forest, arguing for substantive participation
by the Forest Service 1o ensure compliance with NFMA's diversity mandate.

The construction of fish barriers on public lands managed by the Forest Service is within
the scope of this Project. Such construction is a closely related cornected action that
requires analysis in the same impact statement. 40 C.F_R. Section 1508.25(a)1). As in
past trout restoration projects, the impacts of fish barrier construetion on downstream
water quality and quantity must be evaluated together with the impacts of fish poisons
and eiectro-fishing. This can only be accomplished if the Forest Service actively
participates in the analysis and implementation of this Project.

NEPA requires preparation of Environmental Impact Statement (“E1S™) if significant
impact (o the human environment may occur. “A significant effect may exist even if the
Federal agency believes that on balance the effect will be beneficial.” 40 CF.E
1508.27(b)(1). An EIS must be prepared in this case becanse sipnificant effects are likely
1 occwr. The criteria which trigger the preperation of an EIS include: i

1) The application of the fish poisons antimycin A, ratenone and their inert
ingredients may affect the communities of Costilla and Amalia that rely on
streams originating in the Costilla watershed for drinking and irrigation water.
Antimycin A is not registered in California because its toxicity is unknown and
the negative environmental effects of rotenone can persist for at Jeast several
years (Anderson 1970). The degree to which these poisons affect the public health
and safety must be analyzed in an E1S. 40 C.F.R. 1508, 27(b)2).

2) An EIS must be prepared to analyze Project effects o the unigue characteristics of
Valle Vidal, an ecologically critical management area of the Carson National
Forest. 40 C.F.R. 1508.27(b)X3). The streams in the Valle Vidal are designated
Outstanding Mational Resource Waters, the most protective classification under
the Clean Water Act. The Rio Grande Cutthroat Trout population in the Valle
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Vidal is one of only two Core Conservation Populations that contain multiple
tributaries. These unique marmnsdns require preparation of an EIS w0
document impacts

3) The use of fish poisons in trout restoration projects is highly controversial and
therefore requires analysis in an EIS. 40 C.F.R. 1508.27(b)(4). Controversy is
established when experts degree. Dr. Nancy Erman and Dr. Ann MeCampbell are
qualified experts who have evalualed the relevant information and concluded that
fish poisons have a high probability of cansing sipnificant, long-term impacts on
non-target species and human health.

4) The possible environmental effects of actimycin A and certain inert ingredients is
highly uncertain because the studics required to determing ther effects on human
health have not been completed. Therefore, the use of these materials in smeams

on public lands involve unknown risks that must be analyzed in an EIS. 40 CF.R
1508.27(b)(5).

" 5) This large and complex Project may result in cumulatively significant impuacts to
amphibians, invertebrates, sensitive and indicator species and a host of birds and
mammals that prey on these species. Past fish poisoning projects, especially those
that ocourred during the 19505, may have result in toxic and persisient residues
that may sull be having significant effect on wildlife and human health. An EIS
must be prepared to address all the past, present and reasonably foreseeable future
cumulative impacts of this Project. 40 C.F.R. 1508.27(b}7).

&) An EIS must be prepared because the Project threatens 1o violate the Clean Water
Act: 40 CF.R. 1508.27(b)(10). As noted above, the stréams in the Project arca
have been desipnated as Outstanding National Resource Waters (“ONEW™). New
Mexica®s water quality standards state: “No degradation shall be allowed in high
quality waters designated by the commission as ONRW." This simple and clear
requirement is hsodupﬁnﬁcm-d:gmdﬂmmilrdnfmmun Water Act.
Application of fish poisons is & significant degradation and would violate the
Clean Water Act. At a minimum, the Praject “threatens” to violate a federal law
imposed for the protection of the environment and an EIS is therefore required. 40
C.F.R. 1508.27(b)(10).

*  Pleass provide a deseription and location of all NMGFD non-native fish stocking
within the Costilla watershed,

*  Please provide a detailed analysis of the impacts and threats posed by livestock
grazing, off-road vehicles and other habitat destroying activitics within the Project
area,

*  Pleast provide a history of fish poisoning projects in New Mexicn, including
failures of fish bamers and management ermors.

*  Pleast provide information on what chemicals were used in the 1950y in Costilla
Reservoir to kill fish. Collect and analyze sediment samples if persistent
chemicals were used.

*  Pleasc identify all the secondary, indirect effects Dfelimnum; invertcbrates and
amphibians to non-target birds and mammals,

@onasaod
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*  Pleasc identify all rare pnd endemic invertebrate species in the Project arca.

*  Please provide peer reviewed studics documenting the adverse effect of White
Suckers on Rio Grande Cutthroat Trout

*  Please evaluatc the cffectiveness of using gill netting to eliminate non-native trout
in lakes in the Project area (Knapp and Matthews 1998).

*  Please document the extent and history of stocking non-native troul in Latir Lakes
within the Project area.

Please send me the final EIS when completed.
Respectfully submitied,
Sam Hitt, Founder
Wild Watershed
REFERENCES

Anderson, R.S. 1970. Effects of rotenone on zooplankton commurities and a study of
their recovery patterns in two mountain lakes in Alberta. Journal of the Fisheries
Research Board of Canada 27:1335-1356.

Knapp, R.A. and K.R. Matthews. 1998. Eradication of non-native fish by pill netting
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FOREST
GLARDIANS

Mr. Kirk Patien : ; February 27, 2006
MNew Mexico Department of Game &

PO Box 25112

Santa Fe, NM 87504

Dear Mr, Patten,

Thank you for the opportunity to comment on the New Mexico Department of Game &
Fish's proposal to restore Rio Grande Cutthroat Trout in the Rio Costilla watershed. 1 also
appreciate you taking the time two weeks ago to meet with myself and others to inform us
about various aspects of the proposal. We are supportive of the Department’s broad goal of
restoring native fish and providing them with larger watersheds and connected river miles in
which they can survive and flourish, Al the same time, we have some significant concems
about the scope of this project, and the risks involved to aquatic life, clean water and public
health,

Before providing some initial comments on the issues as we currently view them, we'd
like to provide an alternative perspective on the problem of native trout recovery in the
Svuthwest. First of all, we believe the most important action that needs to be tken is an
immediate prohibition on the stocking of non-native trout in high quality cold water streams.
There are real, cumulative and ongoing impacts of the past, present and likely future efforts
to stock streams in the vieinity of this project with non-native trout, We would like to see the
Department conduct a thorough environmental analysis of the effects of these programs on
native trout and other sensitive and state and federally protected trout, amphibians and other
aquatic or semi-agqualic species.

Second, we believe that no treatments of any kind should ocour until all of the project's
fish barriers have been approved, funded and constructed. To analyze a project on this scale
with so many uncertainties surrounding the ability to secure streams with fish barmiers seems
to be putting the proverbial cart before the horse. We recognize that some fish harriers are
easier to approve and construct and maintain than others, but if the project does not have a
realistic ability to deliver on barriers than it should not be proposed on such a large scale.

Third, native trout do best in streams that are in excellent habitat condition. Though
restoration work has improved the quality of habitat in the streams on the Valle Vidal, the
streams in the Valle Vidal are all violating state water quality standards, largely due to
historic and ongoing cattle grazing. We believe the restoration of native woody vegetation
and the recoloniztion or reintroduction of beaver should be an even higher priority and can
resultin far greater native trout populations than the remaval of non-native suckers and
chubs.

National Environmental Policy Act

The National Environmental Policy Act requires federal agencies to prepare an
Environmental Impact Staternent (ET8) for any proposed action “significantly affecting the
quality of the human environment. Because most agencies do not wish 1o undergo the more
MAIN OIFFICT:
312 Montezumae Avenue ¥ Santa Fe, NM 87501 w 505-958-9126 ¥ Fax 505-989-8623 ¥ www fguardians org ¥ sweild®lpuardians org
Derover OFFIcE: 1536 Wynkoop Sereet, Sujee 300 % Denver, OO 80202 % 3037809939 ¥ Imccain@®fpuardians.org
Peinied an poo® rMT:L-J paper
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comprehensive analysis required by an EIS most agencies simply prepare Environmental
Assessments (EA), This is true even in cases where the “significance” criteria used to
determine whether or not to do an EIS show that an EIS is more appropriate. We belicve that
an EIS is appropriate in this case, though we will patiently await the outcome of your draft
EaA,

We believe that the proposed action meets many, though perhaps not all of the
significance criteria as defined by NEPA. I will not list the significance eriteria but rather
discuss the ways in which the project meets individual eriteria.

First of all, there is significant scientific controversy. The California Department of
Pesticide Regulation has recently rejected the registration of Fintrol because of extensive data
gaps regarding its toxicity and environmental fate, It is my understanding that California is
the only state in the nation that makes its own assessment of the safity and effectiveness of
pesticides before registering them, Given that and the current dismal state of affairs in
pesticide registration and oversight at the federal Environmental Protection Agency (EPA)
we believe that there is ample evidence that significant scientific controversy exists. From
our perspective the EPA abandoned its public trust responsihility in terms of its obligations to
ensure the safe registration of pesticides during the 1980s under President Ronald Feagan.
We believe this controversy aver the use and registration of a toxin in freshwater streams is
guite significant, We would like to sce this controversy addressed thoroughly.

Second, though the use of piscicides is not precedential at this point, the use of piscicides
in “Outsfinding National Resource Waters” is unquestionably precedential not only in New
Mczxico but possibly on a national scale as well. We would like the EA to analyze whether or
not piscicides have been used in any other ONRW in the United States,

Third, and as noted above, this action is “related to other actions that may have individual
insignificant impacts but cumulatively significant effects ™ The issue as we sec and as noted
above is the contimued release of non-native trout in New Mexico's trout streams annually
and the effects of those releascs on native mout restoration — which is the purpose and need of
this project. We would like to see a thorough analysis of the location, extent, timing and
duration of release of non-native trout in the waters proposed for restoration,

Fourth, the waters of the Valle Vidal arc cligiblc for inclusion in the National wild and
seenic river systemn and are also designated as ONRW's largely because of the ecologically
critical values these waters sustain. These “unique characteristics” are potentially at risk as a
result of the proposed action. A thorough analysis of these values and the risks to them {5
warranted,

By no means is the above discussion of significance eriteria intended 1o be
comprehensive. It is merely a brief discussion of some of the reasons that we believe caution
and a comprehensive analysis are in order.

Clean Warer Act
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We believe there are two significant Clean Water Act issues that need to be addressed in
the analysis and in the Department’s decision about the use of piscicides. The maost
significant issue is compliance with the state’s anti-degradation policies, particularly as they
relate to Outstanding Mational Resource Waters (ONRW)., We do not currently see that there
is any legal way in which the application of piscicides as proposed can comply with New
Mexico Water Quality Standards,

As you well know the New Mexico Water Quality Control Commission recently
designated every stream in the Valle Vidal as an ONRW. The New Mexico anti-degradation
pohicy clearly states that, "no degradation shall be allowed in high quality waters designated
by the commission as outstanding national resource waters.” There is some consensus that at
least some degradation will oceur to these ONR W as a result of the propased action. Though
the degree and significance of that degradation is at issuc for certain, there is nevertheless no
wiggle room in the current state of New Mexico anti-degradation regulation.

Though it is true that the federal regulations implementing the anti-degradation
provisions of the CWA allow for some level of degradation, that level of degradation must be
shert-term and insignificant and must benefit the purposes for which the ONRW was
designated. We agree that the beneficial purposes are quite significant. However we also
believe the deleterious effects of this project are potentially significant as well, Finally, the
state’s anti-degradation policy quite clearly states that these “temporary and short-term
changes in water quality...do not impair existing uses.” We do not see how this project can
proceed without impairment to existing uses. The EIS should address this issue in detail.

The second anti-degradation issue that is critical is the actual anti-degradation review
process which is required anytime a Tier 3 or ONRW is potentially degraded. The New
Mexico Environment Department has done few if any of these reviews., While we recognize
that the anti-degradation review is a state responsibility, the obligation falls on the
Department to ensure that the EIS and record address economic costs and benefits of the
proposal and weigh those against risks associated.

The second significant Clean Water Act requirement relates to the Mational Polhution
Discharge Elimination System (NPDES). The CWA prohibits “discharge” of “any pollutant”™
into “navigable waters” without a permit issued by the United States Environmental
Protection Agency (EPA) under the NPDES system or under a federally approved state
permit system. NPDES permits offer important additional protection (beyond FIFRA
requircments) for the nation's waterways. We believe that piscicides are a pollutant as
defined under the CWA and that the Department should comply with the CWA by obtaining
a permit. We are aware of two scparate federal circuits (9™ and the 2™ that have found that
pesticide application to a state’s waterways requires an NPDES permit. Though a district
court in Montana has addressed the issue in the reverse with respect to one of the piscicides
at issue, the issue is by no means settled at the circuit court level, We belicve that the
controversy surrounding this issue is another renson an EIS is more appropriate in this
instance.
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Nearly every river that is proposed for fish poisoning in this project is eligible for
designation and permanent Congressional protection under the Wild and Scenic Rivers Act.
Once cligible, the U.S. Forest Serviee is required to ensure that the “outstandingly
remarkable values” (ORV'S) that made the river segments eligible in the first place are
protected on an interim basis. The outstandingly remarkable values of many of the streams in
the Valle Vidal that the Forest Service identificd include “fish™ and “wildlife.” Interim
protection, currently incorporated into the Carson National Forest plan, requires the Forest
Service to protect and, to the extent practicable, enhance outstandingly remarkable values.
(NF Plan Amendment 12). This issue of protection of OR Vs is unique for each river
segment and must be thoroughly analyzed in the EA.

National Forest Management At

Though funded by the U.S. Fish and Wildlife Service, the majority of the project is being
carried out on Carson National Forest lands and is being coordinated with and Facilitated by
the U.S. Forest Service among other partners. Moreover there are connected actions, as noted
above, that the Forest Service is carrying out that inextricably linked to this project. Given
the linked nature of these actions we believe the EIS should comply with the National Forest
Management Act's central mandate; “to ensure the viability of all native wildlife,”

The viability mandate is especially relevant to Management Indicator Species. This
project should be informed by and the EIS should analyze population data that is sufficient to
establish a trend as required by the Carson National Forest Land and Resource Management
Plan (*Carson Forest Plan™), the Mational Forest Management Act ("WFMA™), (16 US.C.
1600 et seq.), and NFMA's implementing regulations, (36 C.F.R. Part 219)..

We would much prefer that the Department focus on prohibiting the continued stocking
of non-native trout where they arc likely to be a threat to native wrout and other wildlife
combined with a greater emphasis on habitat restoration as well as a more precautionary
approach to non-native fish removal.

Thank you, again, for the opportunity to comment and please do let us know if you have
any questions about the issues raiscd or the intent therein of our comments,

Forest Guardians
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RECD FEB 212006 Mw Bar Ranch
PO BOX 5F
Awaalio, Nw 7512
505 SE&-205Y

February 7, 2006

Mr. Kirk Patten

KM Dept of Game & Fish
PO Bux 25112

Santa Fe, NM 87504

RE: Restoration af the Cutthroat Trout in the Rio Costilla Watershed
Dear Mr, Pattan:

We reside along the Rio Costilla apprasimately three miles east of the village of Amalia. We support the
restoration of Gutthroat Trout in the watershed. We bath believe that the area will be enhanced by remaving the
nan-native species and allowing those species thet belong here to become re-established.

However, we are hesitant about the use of chemicals to remove the non-native fish species without assurances
that no harm will be dane to other species that belong in the area and that might reside along the stream bank or
drink from the river while the chemicals are prasent.  Alen, can plants uptake the chemical and pass it on to
animals that eat the plants?

We would like ta 2 copy of the HEPA document once it becomes available. & digital copy would be fing with vz, Our
E-medl is mwharranchBes com,

Iharks for conzidgring our comments.

Sincerely,
ﬂ’\avkaﬁh“bc"o?— /{;?Hﬁhr_,.,_-jﬂ- S 5 “—
Mary Ann Waly | awrence Montoya
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February 6, 2006

RECD FEB - 9 2006

Attn: Kirk Patten

Mew Mexico Department of Game and Fish
P.O. Box 25112

Santa Fe, New Mexico 87504

Dwaar Kirk Patten:

It is mice of you to take the time to send me an opportunity to respond to such an important (to me)
subject as the proposed Rio Grande Cutthroat Trout improvements for the Costila Creek and some of
its drainages. | am aware of the struggles and difficulties necessary to complate such a document.

In the past 25-years | have been involved with the Rio Costilla drainage in various capacites, including
bic-assays and water guality studies above and below the Costilla Dam, dam repairs to the Costila
Dam; dam breach analysis of Costila Dam and drinking water system evaluations & samplings of
vanipus fizhing/hunting camps on the Vermejo Ranch (including Costilla Lodge),

The concems | have at this ime ane as follows:

1. One of the lakes above Costilla Lodge has many large Brook Trout Wil the destruction of all non-
indigencus fish species also include these fish as these lakes are within the study area?;

2. Maintenance-For future destructions of non-indigenous fish species, would cut-off walls on each
stream confiuence to the main Rio Costilla channel be of benefit?,

3. | assume that the destruction of all fish species on the study streams would aiso mean the
destruction of all micro-biota that also exists in those streams. How will the reintroduction of these
micro-hiota be addressed?;

4. At one time Dr. Jerry Jacobie considered the Rio Costilla reach above Costilla Dam as one of the
best cutthroat-trout breeding areas in the YWest {not just Mew Mexico). How will this reach of the Rio
Costilla be addressed?;

5. The remnants of the rairoad that was used to build Costilla Dam is now under the waters of the
Costila Dam Reservair. Wil the destruction of non-indigenous fish species damage or increase the
rahenfmdﬂ'ﬂmarﬁfmﬂs?y

‘Your letter stated that if we wished to have 3 copy of the NEPA document upon s completion that we
should ask forone. Please send me a copy of the written NEPA document when it becomes availables,

David O. DLmtana,FZ
3715 Thaxton Av., SE., Apt. A

Albuquerque, New Memn BT108
Ph. 505-670-2054
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GOVERNOR STATE GAME COMMISSION

RRR STATE OF NEW MEXICO B
Hobbs, NM
DEPARTMENT OF GAME & FISH ™™
Ome Wildlife Way Albuiguergue, Kb
Post Ddffice Bax 25112
Sama Fa, HM #7504 e e imony Commis e
Fhoe: (305] 4708035
Fas: (505} 476-E1 30 Alrmdo Maniaya, Commissioner
Alcalkle, MM
Patar Fing, Commmsoner
DHRECTOR AND SECRETARY Zia Puetio, NM
TO THE COMMISSION Guty Ficrdan, Commissionsr
Bruce C. Thompson Visit nﬂ&m st www wrikdlife_statn am us Abssguaigise, NM
For basic infi 1o gpder fres prebilications: J-B00-RE2-0110.
1 B, H, “Cheich® Salmon, Commissioner
i Silver City, NI

X )
(’p /ﬂﬂ \90‘{\ January 23, 2006

Re: A Proposal to Restore Rio Grande Cutthroat Trout in the Rio Costilla Watershed

Dear Interested Party:

The Mew Mexico Department of Game and Fish and the U.5. Fish and Wildlife Service are
committed to the conservation and restoration of native fish species of New Mexico. The Rio Grande
cutthroat trout is currently reduced to less than 10% of its historic range. Factors contributing to this
decline include habitar degradation, hydrologic modification, competition, and hybridization with
non-native troufspecies. Most existing populations of Rio Grande cutthroat trout are limited to small
headwater streams, creating concerns about long-term population viability.

FELEZ &70-3014

RON SIMMONS & ASSOCIATES
156H CALLE w0
Lic
SANTA FE, MUt B7505

Purpose and Need

To help assure its long-term persistence, there is a need for establishing a genetically pure population
of Rio Grande cutthroat trout into a walershed large enough to support populations with a low
probability of extinction. Concurrent with restoring Rio Grande cutthroat trout, there is also a need
for re-establishing the historic coldwater fish community in which Rie Grande cutthroat trout
evolved that includes Rio Grande sucker, Rio Grande chub, and longnose dace. Coordinating
restoration for Rio Grande cutthroat trout and other members of the native fish community, namely
Rio Grande sucker and Rio Grande chub, will proactively address potential endangered species
concerns that may arise in the fulure, including possible listing under the Endangered Species Act.

Proposed Action

The Mew Mexico Department of Game and Fish, in cooperation with Vermejo Park Ranch, Rio
Costilla Coaperative Livestock Association, 1S, Fish and Wildlife Service, and ULS. Forest Service,
proposes Lo restore Rio Grande cutthroat trout and other members of the native fish community in the
Rio Costilla watershed (see attached sheet). The proposed project area includes three major sections
of the Rio Costilla watershed: 1) the Rio Costilla, including Costilla Reservoir; 2) the Comanche
Creek watershed; and 1) the Latir Creek watershed (see map} This area was selected due to the
quality of the habitat, ongoing projects by other conservation groups, and mnnectmty among
multiple drainages.
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The proposed action includes approximately 150 stream miles, over 25 lakes ranging in size from 1.5
acres 1o 12 acres, and Costilla Reservoir. Currently, the game fishery consists of Rio Grande
cutthroat trout, brook trout, brown trout, rainbow trout, and cutthroat trout hybrids, Brook trout and
brown trout displace Rio Grande cutthroat trout through competition. Rio Grande cutthroat trout
readily hybridize with rainbow trout and other subspecies of cutthroat trout. White sucker and
longnose sucker, both non-native fish, are also present in the drainage.

To secure Rio Grande cutthroat trout and the native fish assemblage within the Rio Costilla, all non-
native and hybridized fish would need to be removed from the project area. Such removal would
include a variety of fishery management techniques most appropriate for meeting project goals.
Upon successful removal of unwanted fish from a project sub-segment, Rio Grande cutthroat trout
and, where suitable habital exists, members of the native fish community would be restocked into the
sub-segment. To prevent non-native fish from reentering the project area, a permanent fish migration
barrier would be constructed on the Rio Costilla below the confluence of Latir Creek on Rio Costilla
Cooperative Livestock Association property. Temporary {ish migration barriers would be constructed
to isolate portions of the watershed and prevent non-native fish from reentering sub-segmenits of the
project area during implementation.

Responsible Official

The proposed action would be funded by the U.S. Fish and Wildlife Service through the Sportfish
Restoration Act and implemented by New Mexico Depariment of Game and Fish. Pursuant to the
National Environmental Policy Act (WEPA) and its implementing regulations (40 CFR 1500}, this
letter initiates the public “scoping” process, whereby public comment is requested, significant issues
identified, and project allernatives are developed. The environmental effects of the alternatives will
be described and evaluated in a NEPA document, most likely an Environmental Assessment,

Upon completion of the Environmental Assessment (sometime in the spring/early summer 2006), the
Regional Director, Region 2, U.S. Fish and Wildlife Service (Responsible Official) will decide
whether to select the proposed action, an alternative, or to take no action. If an action alternative iz
selected, the Responsible Official must determine if the project would create significant
environmental impacts. If significant impacts are expected to occur, an environmental impact
statement must be prepared. If the selected alternative has no significant impacts, then a Finding of
No Significant Impact will be prepared and the project could be implemented as early as late
summer/fall 2006.

Request for Comments

We would like to hear from you. Your ideas, concerns, and suggestions will be helpful in designing a
project to secure the long-term existence of Rio Grande cutthroat trout for future generations. Written
comments will be most effective if received by February 27, 2006, Please send your comments to:

Mew Mexico Department of Game and Fish
Attn: Kirk Patten

P.0O. Box 25112

Santa Fe, MM 87504

If you would like a paper or digital copy of the NEPA document once it is available, please make this
request in your written comments. Additionally, we will be sponsoring a public forum where you can
learn more about the project and visit with project biclogists on February 18, 2006, from 2:00 pm. to
4:00 p.m., at the Rio Costilla Cooperative Livestock Association, Highway 196 House # 72, Costilla,
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February 6, 2006

Michael Sloane, Chief of Fisheries
State of New Mexico

Department of Game & Fish

One Wildlife Way

PO Box 25112

Santa Fe, NM 87504

Re:  Proposal to restore Rio Grande Cutthroat Trout in the Rio Costilla Watershed
Dizar Mr. Sloar_nc:_

Thank you for your letter of January 23" regarding the proposed restoration Rio Grande Cutthroat
Trout to the Rio Grande.

At this time, the Comanche Nation has no immediate concems or issues regarding the project;
however, please keep us informed of the project progress. We also would like to receive any
archacological reports and findings for the project area.

If'in the process of the project nmman remains or archaeological ftems are discovered, we request that
you immediately cease the project work-and notify us so that we may discuss appropriate disposition
with you and the other Tribal Nations that may be affected by such discoveries.

We look forward to your reports as activities proceed.

Fred Nahwooksy, NAGPRA Coordinator

P.0. Box 908 » Lawton, Oklahoma 73502 « (580) 402-3754 « (580) 492-3733 FAX
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NM G and F Feb 2, 2006
Kirk Patien

PO Box 25112

SF WM 87504

Dear Kirk,

We have already spoken on the phone and I appreciate you including us in the loop on
this. I think I made my apprehensions clear at Commission meeting regarding my fears
about the project; namely that we already have a very good fishery there and who knows
what lies ahead,

But don't gei me wrong | would love to see only Rio Grandes in those waters,

I do realize that the project will probably move ahead and 1 hope for its suceess. The one
suggestion that my son Nick and 1 have (Nick owns Taos Fly Shop and 1 own the Streit
Fly Fishing guiding service) is that the fishery not be degraded by raising harvest limits
and making salvage orders. This seems to me to be purely political gesture as I'm sure
that you realize that the amount of fish that could be removed by anglers in a season
would be minuscule and will decrease general fish size.

More importantly it took many years to get folks used to throwing the trout back and this
would be a bitkward step in catch and release mentality—for very questionable results,

Thanks
Taylor Street—Streit Fly Fishing
Nick and Christina Streit—Taos Fly Shop

e

RECD FEB-6 72006
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Jan. 27, 2006
Kirk Patten
PO Box 25112
Santa Fe, NM 87504

Mr. Patten,

I am writing in response to the proposal to restore the Rio Grande Cutthroat Trout in the Rio
Costilla Watershed.

The American Outdoor Academy is extremely supportive of any effort to restore the Rio Grande
Cutthroat to its former range and is glad to see the US Fish and Game and the New Mexico Dept.
of Game and Fish taking a proactive role,

My only concern is that the project may be a litile over ambitious, 150+ miles of siream may be
too large of an area to control all the variables necessary to insure a successful reintroduction.
Perhaps it may be more feasible o limit the reintroduction area 1o a more manageable size,

[ also feel for the project to be successful there will need to be an extensive public relations
campaign. It will be important to involve the public as much as possible in all aspect of the
project. The more the public, especially those who live and work around the proposed area, know
about the project, its purpose and goals, and are able to physically participate, the better chance
the project has for success.

[ appreciate this opportunity to comment. Tt is my hope to again see the Rio Grande Cutthroat in
its native waters.

Thank you,

i

Jared Chatterley
Executive Director
American Outdoor Academy

RECD FEB - 3 2008
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NEW MEXICO TROUT
A NON-PROFIT ORGANIZATION

P. 0. Bax 3276
Albugquerque, MM 87100-3275 '745_3;..;.,; oy
Fisheries Riologist
New Mexico Dept. of Game & Fish
1 Wildlife Way
Santa Fe, N.M. 87507

Dear Mr. Patten,

New Mexico trout a statewide coldwater fisheries conservation organization with
400 -500 members supports native fish restoration in their historical waters when and
where appropriate.

Mew Mexico Trout is very supportive of the New Mexico Game and Fish dept.’s
project to restore Rio Grande Cutthroat trout to the Rio Costilla watershed, its ancestral
home.

New Mexico Trout also supports the careful use of piscicides for the removal of non
native fish where it is the only viable method to be successful.

During our work with New Mexico Dept. of Game & Fish on projects to restore Rio
Grande Cutthroat trout such as the Rio Cebolla “Bring Back the Natives™ project we have
never observed long term effects of piscicides on populations of aquatic insects or
amphibians and they have not posed a risk to human health or to the environment in
general.

We have a retired Fish and Wildlife Service biologist with almost 40 years
experience with piscicides and be has never observed a risk to humans or a long term
effect on the environment where it was used.

Thank you for this opportunity to comment.

Mike Mai
President
New Mexico Trout

P.0O. Box 3276
Albuquerque, New Mexico 8719

AFFILIATED WITH THE FEDERATION OF FLY FISHERS AND TROUT UNLIMITED
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February 22, 2006

To: New Mexico Department of Fish and Game
Attn: Kirk Patten

P.O. Box 25112

Santa Fe, NM 87504

From: N A. Frman éy .5(;, o
ﬂZWEa:{lE}YaksidePlaM

Davis, CA 95516
e-mail: naerman®ucdavis. edy

A joint EIS should be prepared by the responsible agencies—the New Mexico
Department of Fish and Game (NMDEG), the USDA Forest Service, US Fish and
Wildlife Service—for the proposed poisoning of the Rio Costilla watershed. The
Project proposed is large and the poisoning will have a high probability of
significant, long-term Impacts on non-target species, of changing the composition
of invertebrate communities and of eliminating species of rare and endemic
invertebrates ang amphibians. The stream /lake poisons used to kill fish are not
species- or fish-specific. It is undlear from the scoping letter who is the Jead
agency on this project. The US Fish and Wildlife Service is listed as the
“responsible” agency but the scoping comments are to be sent to the New
Mexico Department Fish and Game,

The title of the project should have been more descriptive and honest regarding
what is actually planned.
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The EIS should include the following:

* A complete description of the “variety of fishery management techniques” to
be used for fish removal.

* A complete description of all poisons to be used, chemical make-up of
poisons and proposed locations of use, including neutralization chemicals.

* Anassessment of the transfer and persistence of all chemicals in the poison
formulations (including neutralization chemicals) through the food web.

* Description of methods of application of poisons.

* Alist of all non-target SPECIES in the project area including invertebrates,
amphibians and fish. Indicate locations within the project area where they are
found. Small headwater streams have a high probability of containing rare
and / or endetnic spedies of aquatic invertebrates and amphibians in addition
to rare fish.

* Areview of published and unpublished agency studies showing impacts to
aquatic invertebrates and amphibians from aquatic poisons to be used in this
project.

* A complete list of all riparian and other terrestrial species that will be affected
by losses of major food items throughout this poisoning and electroshocking
project, that is, the impacts on food webs of birds, mammals, reptiles,
amphibians, terrestrial invertebrates.

* A detailed map showing all water bodies to be poisoned, the chronology of
the proposed poisoning, the places and dates of all barrier construction, the
places and dates of all electroshocking of fish. Specify public and private land
boundaries.
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Review of the history of errors and problems with chemical neutralization of
rotenone and antimycin at lower project boundaries in streams and the
persistence of poisons in lakes.

Provide evidence of efficacy of barriers to fish restoration efforts.

A complete history of all past efforts to restore the Rio Grande cutthroat trout,

A complete history and locations of all past stream [ lake poisoning projects
conducted in New Mexico by the NMDFG and,/or US Fish and Wildlife
Service. This history is necessary to establish the cumulative impacts of use of
poisons on target and non-target species.

Genetic evidence that a pure population of Rio Grande cutthroat trout exists,
where it exisls and estimated size of population. Provide evidence that it can
be maintained throughout the years of this project. Designate numbers of
individuals tested for genetic studies, and where individuals were collected.
Such evidence should be completed and submitted for review PRIOR TO
restoration efforts.

Description and assessment of all habitat degradation and hydrologic
modification that has occurred in the project area.

Dates and listing of all past NMDFG introductions of non-native fish into the
project area,

Description and locations of current NMDEG stocking of non-native fish
throughout the state.

Description of re-education program to prevent the general public and
NMDFG from future introductions of non-native species into the project area.

Detailed information on how the dead fish will be dealt with.
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Appendix C. Public Meeting Legal Notices and Educational Information.
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Native Fish Restoration in the &5
Rio Costilla Watershed, Taos County, New Mexico
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February 18, 2006
2:00 - 4:00 p.m.
Rio Costilla Cooperative Livestock Association
Costilla, New Mexico

The purpose of this meeting is to inform the public of a proposed restoration of the
native fish community in the Rio Costilla watershed. The Rio Grande cutthroat trout
is a management priority for New Mexico Department of Game and Fish as this sub-
species of cutthroat trout inhabits less than 10% of its original range in New Mexico.
The New Mexico Department of Game and Fish, in cooperation with the U.S. Fish
and Wildlife Service, Vermejo Park Ranch, Rio Costilla Cooperative Livestock
Association, and the U.S. Forest Service, proposes to remove non-native fish and
restore Rio Grande cutthroat trout, and where appropriate Rio Grande chub, Rio
Grande sucker, and longnose dace, to the upper Rio Costilla watershed. After
completion, Rio Grande cutthroat trout range will be expanded by approximately 150
stream miles, 25 small lakes, and the Costilla Reservoir. Other native fishes will
inhabit a subset of the project area where habitat is suitable. Project implementation
is expected to take between 10 to 15 years. This leaflet is intended to answer
guestions about the restoration project in the Rio Costilla watershed.

Q. Why are Rio Grande cutthroat trout such a management priority?

A. The Rio Grande cutthroat trout is New Mexico’s state fish. Once widespread
throughout mountain streams and lakes in southern Colorado and New
Mexico, the range of Rio Grande cutthroat trout has declined as a result of
past over-fishing, non-native fish introductions, and habitat degradation.
Current distribution of Rio Grande cutthroat trout is limited to small, isolated
headwaters. The current distribution has increased concern for the long-term
persistence of Rio Grande cutthroat trout throughout its historic range.
Management efforts seek to expand the range of Rio Grande cutthroat trout
into larger, connected habitats which will help secure the long-term
persistence of the subspecies in New Mexico.

What is the concern about continued distribution declines and long-term
persistence of Rio Grande cutthroat trout?

Rio Grande cutthroat trout are native to the Rio Grande, Pecos River, and
Canadian River drainages and represent an important element of our state’s
natural history. Also they provide a unique angling resource only found in the
southwest. If the subspecies continues to decline across its historic range, it
is likely to be listed as a threatened or endangered species under the Federal
Endangered Species Act which would likely affect angling and resource
development throughout New Mexico.
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What is the nature of the fishery management problem?

Non-native fish need to be removed from Rio Grande cutthroat trout habitat
within the project area for the subspecies to be secure from further declines in
distribution. Non-native trout such as brook trout and brown trout out-compete
Rio Grande cutthroat trout and have replaced Rio Grande cutthroat trout
populations throughout New Mexico. Non-native trout such as rainbow trout
readily hybridize with Rio Grande cutthroat trout. Non-native suckers compete
with Rio Grande cutthroat trout and also need to be removed. The current
fishery in the Rio Costilla watershed includes Rio Grande cutthroat trout,
brook trout, brown trout, rainbow trout, cutthroat trout hybrids, longnose
sucker, white sucker, and longnose dace.

What alternatives have been discussed to correct the fishery management
problem?

Prospective actions that could be used to remove non-native fish from the
project area include angling, electrofishing and netting, deployment of a
piscicide, or some combination of these actions. Upon successful removal of
unwanted fish, Rio Grande cutthroat trout will be restocked into the area.

Which fishery management technique is most likely to correct the fishery
management problem?

Deployment of a piscicide is the technique most likely to be successful for
correcting the fishery management problem. Complete removal of unwanted
fish is essential for project success.

Why is a piscicide most effective for removing unwanted fish species?
Piscicides are the most widely used management technique that consistently
removes all unwanted fish from a stream or lake. Electrofishing and angling
are not 100% effective because of the ability of fish to evade electrofishing
and angling methods.

What is a piscicide?
A piscicide is a pesticide that is particularly toxic to fish. There are two types
of piscicides available for fisheries managers, rotenone and antimycin.

What is rotenone?

Rotenone is a naturally occurring compound that is derived from the roots of a
tropic plant in the pea family. People have used rotenone compounds
worldwide to stun and kill fish. Several commercial formulations are available
and have been approved for fishery management use by the U. S.
Environmental Protection Agency.

What is antimycin?

Antimycin is a naturally occurring compound that is derived from
Streptomyces bacteria. People have used antimycin as a piscicide since
1963. Only one commercial formulation is available, Fintrol, and has been
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approved for fishery management use by the U.S. Environmental Protection
Agency.

Are piscicides harmful to people when used as a fishery management tool?
No. At the concentrations of rotenone used to remove fish, a 154-pound
person would have to consume more than 20,000 gallons of rotenone treated
water in 24 hours to receive a lethal dose. At concentrations of antimycin
used to remove fish, a 154-pound person must consume more than 40,000
gallons of antimycin-treated water in 24 hours to receive a lethal dose. A
recent study on rats documented no observable effects from being fed
antimycin for 90 days. A 150-pound individual would have to drink 898 gallons
of antimycin-treated water for 90 days straight to consume a dosage that was
shown to have no effect on rats. Long before a person would have the
opportunity to consume such quantities of water, the piscicides will have
degraded to non-toxic byproducts, and thus it is extremely unlikely such
doses are possible under field conditions. Studies indicate that rotenone and
antimycin do not cause adverse carcinogenic, teratogenic, reproductive, or
mutagenic effects. The U.S. Environmental Protection Agency has concluded
that the use of rotenone and antimycin does not present a risk of
unreasonable adverse effects to humans or the environment.

How long will piscicide treatments take?

The entire project will require 10 to 15 years to complete. The project will be
subdivided to facilitate implementation and actual treatments in a subsegment
will take several days to weeks to complete in a given year. Restoration
efforts will be limited to only a fraction of the project area in a given year, and
thus, angling opportunities will still be available within the project area.

Do piscicides affect all aquatic animals the same?

No. Fish are more susceptible. All animals have natural enzymes in the
digestive tract that degrade piscicides. Organisms such as fish, some life-
stages of amphibians, and aquatic insects are more susceptible to piscicides
because they are gill-breathing animals, and thus, the digestive enzymes
cannot degrade the piscicides. Although some aquatic insect numbers are
reduced by piscicides, studies have demonstrated that aquatic insects quickly
repopulate an area after piscicide treatment.

Will wildlife that eat dead fish and drink treated water be affected?

No. A bird weighing one-quarter pound would have to consume 100 quarts of
treated water or more than 40 pounds of fish and invertebrates within 24
hours to receive a lethal dose of rotenone. To be safe, field staff will collect
and bury dead fish to prevent consumption of piscicide exposed fish.

Will wildlife species be affected by the loss of their food supply following a
piscicide treatment?

There will be a temporary decline in food supplies (fish and aquatic
macroinvertebrates) though most wildlife in the area are mobile and will seek
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forage in other areas. In addition, only sections of the project area will be
temporarily affected by reduced food abundance at a particular time.

What are some of the short-term effects of the proposed restoration project?
Short-term effects include 1) temporary change in water quality, 2) temporary
loss of fish, 3) temporary loss of recreation, and 4) temporary reduction of
aquatic invertebrates.

What are some of the long-term effects of the proposed restoration project?
Long-term effects include 1) high-quality angling opportunities for native trout,
2) increased tourism and commercial benefits as anglers visit to fish for a
unique southwestern trout, 3) expanding the range of interconnected
populations of Rio Grande cutthroat trout and other native fishes, and 4)
reducing the likelihood of listing Rio Grande cutthroat trout as threatened or
endangered under the Federal Endangered Species Act.
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Better Fishing Through Management:

How Rotenone Is Used to Help Manage
Our Fishery Resources More Effectively.

134
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m this suecess. Alhongl the rever-
voE was cogvinscied o pm:-'l.'l.d.n-
water for agncultare, o quckly
became o ma)or troull fshery. The
faslery was managed with mimbow,
cuiibroat, and brook trowt. A typical
openg weskend supported in
sty of S0 00 angler Botrs of
Trshang recreaton. By e lale
1930° the fish population was dom-
mated by Utaly chub, Uiab sucker,
vellow perch, amd carp. Thess pon-
e cpacies were mirodisced mio
the peservoar through ilbegal vee of
Tiwe bait, sl fiskeing recoeatzon was
senoisly umpacted. The LUiah Diva-
sen of Wildhie Resources [UDWER)
treated the réservoar with rotenoma
o remove adl fish an 1960, The treat-
ment was suceesfal and the troal
frshery quackly recoversd

In 1275, fskoneg presiure was
estimated af $00.000 anpler boun
However, Utah chab were again
Tonind 1 1 edsgvowr m 1973, and

Cpngwrmad with
matTidimlag
stiieeyetal
aniiny, @ chanist
nif hlrifn]'fn-rn:!
.Dapmr u‘FF:hﬁ
e Ciing arnaliies
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performanca figud
clrmmaaprank,

Utah sucker reappeared m 1978, By
1926, the fishery was providing only
ot 250, 000 fop i-:m-:-mmghzm.
seatics hours, agd about 95% of the
redervour s production was

notgans Gih The UDWE began
plazsisg another rotenone restzient
i 1955 that was completed m 1990
The valmme of waler treated was
albeortad 3000, D00 acre-Leed amed BH0.000
pounids of powdered and 4,000 pal-
logs of lqued rotenows were used 1y
The treatnserd Bagr Lake stram cut
thaedad ok, rambsow ol and
Eokanes salmom were restocked and
the fishery quackly recovered. For
#ight vears followmg the treatmen
e frshery has proveded from apgro.
makelyy 1000, (a0 bor 1500 000 angler
hours of recrestion amally and is
AEEIy U'ah's moat insportasi

troi frsliery

HBenefits of Threatened Trour
Restoration with Rotenone
in Califormin

Cahfooia 15 home fo 12 species or
'.I.Ih".Pll"l;'l.H of matree trowt, Hlwes of
whach are Federallv-listed ns threat-
ened species, includenp the Labontan
culthroat trowt, Pausite custhros moul
and Lifle Kern golden trow. Dse 15
habstat changes. bull trour sre no
lomper foumd m Calsforna. Alibough
habatit degradatvon has plaved a ug-
nufssant role m nalyve ol pognilation
declenes, mepacis from compening
spercis and hybadezation have pe-
sudted 1 meag exhmchon of certan
nilyve ol species

Smwce the 1970 s, rolenome has
plaved a kew role i elinsinating noa-
nateve mout species, prmandy m che
Saerra Nevada moumtams. The
smategy his been to chemmcally treat
the headwaters of drnmages with
sotepone abonce fish basmess to
TEMOVE Hon - e wout species tlat
comgpele or hyvbmdese with native
froigl Aller Fhal, malrye tooal are
meantroduced to the reclaemed habe-
ials. To date,  1otal of 10 waters have



A very happy amgler
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trowead fizirary.

bedn successlly treated and
restored with geretically puze nateve
tromt populations. Five of these
waleri nowy have Lahontsn cistthroat
trost, two have Pauge cutthsom
troil. ane has Lielke Kam goldan
troat, ope has Cabiformin golden
troert, and o has MeCloud River
redbasd mout Sex of the treatiments
removed nog-native brook trout
whach bave s kasiory of displaceng
Californua aatve cuttinost trout i
streams. Oe freabmend rensoved
neg-natysve brown ol winch was a
voacpoiis predator an Cahforma
golden tront. The remaming three
treabments remoted ambad thoid. a
nalave ko Cabiforma, but nol m the
treated streams. Fanbow readily
hybndize with cutthras o, gald-
e trout, apd pedband tpowt, compro-
msmyg lear gensnt nlegnty.

The Truckes, Walker, Casvon,
K, and MeCloud River druimapes
e been the sites for thess suc-
cessfi] restomnion peojects, along
with the North Foek of Coltannioed
Creske Séveral of the restorsd
waters are noaw open o cabch-and-
release fislung, allovwing tmmgue
opporturtyes for anglérs to catch
amd appreciats heie rare and
bemitiful native trout. More roten-
one projects aze plagned with the
ultimate goal of recoverng enough
naigve trowd popalatioss to delist the
thaes speckes currently lssted and
malce furnre bshings unnecessany,
Fotare project benefits are mereayed

PRI ol

native spacis bodiveruaty m Calif-
oran frout populsfions and
impreved anghng opparitiatie

Benefits of Pond Reclamation
with Roténond in New York
Rotenone has heen used sance
tlse vazly 1950% i MNew Yoek to
restare brook trout papilaneat
Approximately |50 waters have
been treated. Racent restoration
projects have focused oo perpen.
teon of mtive Adondsck strains of
broalk troisl. Followmyg saccessfisl
remrval of competnion, brook trout
ponds typecally are capabie of
sappartimp severnl hunes 1he nismber
of mout than price to treatment, The
resiltmg impravensent i fidung
queadisy g5 coften drumatee. In many
cases, Tl brook troud populstos
become self-nsstammg and anly
requare ome of fwo introduncicry
stackmngs of fingerling fisk Many
anglers highly valug the oppormusity
to eaich wild henitage brook trowmt
Pond réclamatson with rotemone has
bern show 16 have reslomation
benefuts beyvemd (bose 10 the fish
fanina Carnell University reseanch.
7 documented that restonag pative
fush commumities had cascading
effects on zooplankion and ply-
teplagkion conzmanstees
The mew comimimty’ drsfiras
were comsisbeet with pative comnmu-
mives, Enlske those n ponds that
were domzad by
non-nanve fskes

QUESTIONS

AND ANSWERS
From tume to time, poople hivve
questions aboid the wse of rotemome
to mamage fish compmmitnes and
sample populabows. They want 1o
know, “Hay rodencas been adequae-
by tested 1o asvare our safiety amd
pratect the sovooiment?” The an.
swer 15 “Yes ” Below are questions
that have besn rased m the past and
the anvwers 1o thede questions based
on sesentific svidence and stadses

INFORMATION

. What other uses are there
for rotenone?

A Eotenome py tased as an “ors
gare” ganden mdacintade to
centmal chewiag insects, has
by uiad ad & daast oo cattle,
apd as m dog nsd 'Lhrq: d.|p1|:-
rmltl'ntr:l:rrrm!?.lnum

. How daes rotenone work?

A Rofencne ehabats & process af
the cellular leve] makeng it um-
possibile for fish to wee the oxy-
gen absorbed m the bl and
peaded in the releawe of energy
chinmp ré4puraticm

Use of rotenone in Fisheries
Management

Q- Why use ratenone to
manage fsh eommunifies?

A Sometimes mapapers need to
eradhcale an snbre popilabon o
commmanityal fishes and replace
thew with o desimable populaton
ar comumnimby. Robenome can be
ased to soconsplish these
obpectives with mimsimusm
upact o noa-target wildhde

Cr. What ather methols are
wsed to confiol fish?
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The oiles mechods melads

(1) modafications of anpling
regulitions. (2] plnysacal re-
moval. £ 3) bsologscal comtro]
4 dﬂmmg wader fluctuabion
amd streamn flon aigmentaion
{5) fah basmvers, aid (5} explo
wives. These metbods are often
foa showr, maffactive sxpapsive
azul Ivbos snsenseve and |'n.'-:-.1||:r
mqurdu'uhl.r pesylis

Why nse rotenane 1o ".ﬂlIIFlE
fsh commarmities?

Haobogecal mbormatee 15 offen
necessary tor the development
aof mANAGHDENE (Erategies for
sk comamupaives. The use of
rofendtie 15 ofien the enly
sanpling meathod thal emables
inamagers b0 talke a spapsbol of a
fish population ak a specafic bine
amd makes if possabls to clearly
follow groswth apd abandagee of
the restocked fish

What other metlods are
inved o -umpflr fish
coirnaiies?

The cibeer methods mehade

(1) electrofiskung, (1) nets

() explosives, (4) nndérwater
observateons, (5) book and lme,
azul (&) soner. These enethods
often have limitaisona restnchag
smgphing to certam serés of fih
type of hobitats, and weather
copdatsoms These hintsions
oflem ol the affschvensss of
Theed athér nyethads

. How & rolencne npplbﬂl':"

Botenone vs appled eher as a
powder mades from g;mtundq.lp
plant roots, or k5 8 L14'|u.||1 R~
tenone 1% very waber ensolubles
{i.e., like o). Ligaid fornvola-
homs of rotenons contam sdda
tonal matsnals (dspersaois and
eqnislsafiers such & paplithalens
ntﬂh'.’]n.:phlh:]r-nr'. amid xv-

[ T g P e

* 0

lenes i 1hat aid im the hapersal of
roteioie throngiout the water
calmnn

. Why s rotenone treatmeni

cosd effective?

[t st bt esmmmated that for
each dallag Sped 08 rotenoes
and stocked rout, anglers gassd
fropm 532 b0 5104 woeth of fah-
ing. Om trout lakes that were
stocked but nol treakad, the gam
o fish $ocking alone was
only 51015 515

How mueh rotenone is osed?
Treatissst mabet mngs from 0.5 1o
1000 parts per mialbion {ppamb of
e conmercial prodiucts
Becawse commercial produacis
CONENILL n:l||.'|:.' T A%E jo 5% of no-
lenne, the achaal concentmbion
i b water 1 only 0,012 o

0. 250 ppn of rotemane, The
omnsercal prodiscts are mosl
commeonly appleed at a concen
fratson 1.0t 2.0 ppam (0025 1o
0100 ppm of ratenone) The |
ppam mmee a5 1 pat of the commer-
cial formualabion w1 000000
parts of water; of The I ppim rade
15 roughly equavalent 1o 1.3
aiimtey of the conismarcial fonmi
Intiom im a 5, -gallon swim-

g ol

How do Asberies llologists
determine when it is safe to
restock fish?

A

Q

A

Fh cashng for heritoge
wastarn brook o on Black
Pord, Adirondocks, Naw
Tork Rowenate & a erined
apal i maafifainiing M wild
drriceged oo o fiden

The somplest =41 msed by most
fishery speciabists i to place
wayeral fivh m o cage and hald
thenn i the treated water for
weveral daws, If chiy survive, the
water 1% safe for pestockmg
Amalytical techagises can also
b iasad 4o delermie how mnich
robenioie 15 Shll prasa

FUBLIC HEALTH

. How safe s rolemodne To

peaple?

Aillions of dollers were spent
o reseanch bo defermene salety
of rolenans pror B régriiation
by ik U1 & Envaroemenial Pro-
tecticn Apency (EPA) The EFA
oo huded that the e of rdlen
owe for fish control doss pot
presenl a mik of utmreakomahle
adverie effects 1o lamans and
the enviromnent when weed ac-
cording to labed imvimactons

What is a sale exposure
level for rofenodneT
The Matvoral Acadenyy of
Soiences hnk sugpested a safe
level in drEnkang water of 0014
Pm of rodenome, The Califonzia
Departitenst of Health Servetes
has supgesied 0.004 ppm of
robenoe T hese safe bevels
asarimi# A lafstime exposnre 1o
robemone. Far compariion, modl
rotenoee treatments pesalt s
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bevels nathun the rngs
of 0012 i0 0 25 ppan of soten-
one but folemone generally
persasty for na longer than o few
weeks, makmg hfetise sxpo-
sure bughily anbikely

Q. Is there any danger

pasockated with accidentally
drinking rotenone-freated
water?

The hugard svocuted with
drmikmg water conlamug roten.
o 15 very shght becaiine of the
low copcentration of rofenoss
i il ereabmend (0,012 to
25 pyun of rotesane) and the
tagnd breakdown of redenons.
Estimnates on the oml loxcty to
he=mans are 0023 to 0039
ouces of redenone per pound of
bedy werght Hence, a 160-
pomnd perion would have o
dnnk more than 33 000 pallony
of watey treased at 0 25 ppan of
rotsmcne al ome e 1o recee
am effsct

. Can retemone-rreated waler
be wsed for publie comsumgp-
tion or irrigation of crops?
Tolernnces for rotenone in
drmkmg and imgation wWater
have pot ved been eitabhabed by
EPA even thoagh the sudies re-
quured for sefieng tolerances
have been complated. Thes dosy
o ean Thad robemins comte.
tewtaons i drisking or emgaton
wabers 15 achaalby unsade it just
meass that the EPA has not es-
tablished rotenone tolsrances af
ths e As 8 resull water cone
tasming readnes of rotenone can-
nod b begally allowed for ose as
a degneshic walss worcs of

on Eropi

Q. Are there any risks 1o

buman kealih from non-
rotenone materials in the

powidered formulation?

A

Mo, the non-rotenoes materal i
the powdersd formnlabions i
mer plamt reot mat=nal

Are there any rizks fo
human kealily from
mnaterinls fim tle Heid
rotemone formulations?
The EPA has concludsd [hat the
wee of potemone Jor fish ecnired
dots ot presest 8 nsk of anres-
sonable adverse effects o ho-
mans amd the enveonnzent. Lige
tidl rotenons formulatons con-
tagn mace apsousnss of the car-
cimogen trichborostiylege
(TCE). However, the TCE ¢oils
efitration m water ismisechately
following treatnent (bess than
QU ppm of TCE) 15 below the
bevel pernzisuble in dnnkicg
waber (0005 ppm of TCED, amd
these levels qeockly dassapate
withan a few da

Q- How soon can prople safely

A

enter waler treated with
rotenone?”

The EPA concladed that a rem-
by imderval wad not teedad for
persoms who swim e wates
treated with rofemons baved oa
an asesament of ihe lomicology
dats and exposioe level The
EPA wnad there wins mo Teaton o
resact the use of motenone i
witers mtendad for lveaack
consumyion and recreational

R DS

. It flvere any risk to public

Bealih from airt=orms roien-
ong’

o public headily effects from
rofémon e a4 a frdh manage-
ment substance ane known The
irie of the powder and howd
formulsnioas ave been mon:-
tored for aigborne dndt o adja-
cent areds. The lughest rotemons
cotemtrationy thal wers mom-

tonesd danng & treatment were
approdumataly | 00-feld bower
than the estimased safe level of
FORETIONLE 311 04T

Why can’t we eat fish killed
by rotenone?

The EPA hax pot sviabdinded
paidelines for consuming fish
kallasd] wath sodenomes. Thare 15 4
vahd comcem of salmenalls amd
other bactenclogical poisonsng
thai may oocur from consusmang
frih that Bave been dead for a
pervad of fmme. However, fib
thit end up on land as 8 result of
ware of wind action ame no
maoee a threat to public beakth
than frih that die of masural
Cltie

G Why s there no risk to

people fron comuming fish
that have been stocked info
a pecently rreated water
baody T

Fish are not stocked mifo s
treabed area vl rofemons has
pemrnlized Hence, stocked fish
canpot acoumniace redoe: of
rotenone from the water Res-
dine of retencae m tolarand fish
thai survive a rolenone meai-
ment will pot bt for moee than
several days becamse the fisk
gackly metabahize and snorets
robenone

EXVIRONMENTAL
QUALITY

L Why are there no problems

A

witls dead and decaving fish
on the recovery of fishing?
Most dead f3il wall sank m sy
eral days 1o the bottom of the
treated hody of water. decom-
pose, and relesse putnents back
s he ater. These nidtnents
will direetly stimisdate phey-
toplankicn and indirecthy stien-
bate ipwect and zooplankion po-
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duction. Thewe organs are o
good food bane for fish

How can the effecty of
rodetoe (o fish amd other
aquatic life be newtralized?
If buodogesity wank to quickly
oeutralare the etfects of roben-
one = lakes o FVER., potavsiem
prrmangasate can be used. Po-
AR [RErTA R ARATS (% k6 0
dizimg apent Thas salstance iv
msed worldaade m resimenl

plasity ta pusfy dnsling wabes

. What is the smell

sometimes assockated with
thae wse of Hguid rotenons
formilationi?

The aropsane (mothballl emel]
msocated with the nse of ligud
rotenene farmalaons i from
asphthalene mnd metby lesphibs-
lene. Thas umel] msay lase for
several days, depending on a
amd waker emperationes and
wind duectson. Thess com-
potids remam chose 10 1he
grousd and move dows-wind
There sre pa health effects fom
thas smell

What happens o rofenomne
after it has been applied?
Rotenone s compoand thai
breakes deooen very rapadly when
expoasd i hght. heat oxypen,
sz allcaline watey. Linenately,
redenon® breaky down et car-
bow dicaide and water

How long docs rotenoie s

effecis persist?

A Botenose s gemenlly pevtral-

ized im lakes mn bevs than fous

weekes amd i REIGE Wake i
o matter of howrs. The tume for
nstiral neralizabon of roben.

one 1y poveroed pnmanty by

temperature. Shiches. show that
rolepane copletely degrades
within one to sight weeks within
e temperabmre mnge of 56°F 1o
63°F.

Q. Haw long do the materials

A

otler than rolemene paerist
froim Hguid formalation
freatments?

Retearchers have found most af
the cther mgredhents m the lig-
1 formulatsons degrade more
raguidily than rotemons trough
exporure 1o light. heat, oxygen.
and alicadime waters, Moy of
thweer matenals are the same x
iase Bound i el oal and xre
coismealy m wanss because of
Erecuent wie of ouiboasd maetors
and motonzed persomal watsr-
cradt Mome af ilsese marenaks
porie @ heahh harard at the con-
cemiratons avaslable m the =nv-
ronment from any mofenons
treatment

Q. Why s rotenone unlikely to

A

enter ground water amd
pollaie water supplies?
The alaliy of mienose fo move
Ihmu!h-md e Jow. This 1a be-
comase rotemone 18 stronghy
bomnd to cogasac makier i w0
5o 1t g5 mlikely thar rolenons
wosslid evers ester prownd waser
Moniforieg studses i prousd
wabers adjscent o trestien? ar.
eai have found to contamins-
teats o iated with robeons
treatments

2, Why are there no

degradation products from
rotemoe tleal can cause
emvirenmental probloms?
The degradation product
qobenalone can perust lonper
than yotencne, evpecially in

cold, alpme lakces. To er on the
saide of wafery. finh wockmng
weould be delayed until bath ro-
temone and molenolons ressdues
bave completely disuipated
Siece rotenobone has less effect
than rolemons, i pobes ven lew
fidk bo himnan bealth and b on-
voonment than nodenons

FISH
ANDWILDLIFE

3. How dees rotencne allect
aguatic amimak?

A All anmmals mechidmg fih, m-
sechy, bands and manmmals have
nafural enrymes m tve dpestive
et thai oemiralze rotenone,
and the gastrowtestinal abworp-
toe of rotenane 14 eifcien
Hewever, fish (and some form
of amphabnams and agquatic m-
vertabwabe ) age mOre siscep
table becawie rolenone is peadsly
abrarbed darectly mto fles
blacd throagh ther mlls (non-
ol route). Smadies have shown
thai amphitbians and mvers-

brated wall repopulate an area
when rotenon® neutralizes.

O Wil willdlafe that eal dead
fish and drink treated water
b affected?

A Birds and mammals that sat
dead fish and dnak meated
water will not be affected
Rotemons residies @ dead fish
are generally very low, are bro-
kem dowe queckly, and ot
peddily Wbacibed taremgh the gl
of the ananal satang the fsh

Q. How will wildbife species e
mifected by ihe loss of their
food supply following a
rafenome treatment?

A Dunng treatments, fish-eating
bards s mmvemmals ean be
found fopeageng on dying and re-

140



cetitly dead [l for several
daws follow g & treateent
Following s abundance of
dead B3l a teraporary’ rechic
taon i food sapplies may revnli
iighl the frih and mverteboales
are restored. Hlowever most of
15 afbected species are mobale
and vl seek allemmate foodd
WOLrTes Or formge i

ofher areas

What about the loss of
st '.-ﬂppllﬂ b semsirive
nesting birdsT

The TRy oes 1o food
resomrees for semmibree ampmaly
danpg malmg may cruse
mnoadabile impacts A penceed
have mutgated an umpact 1o
nesimg bald exples dumng
mahmg by eooviag ther spps
Erog the kit 10 a8 i[l'F\.l’iE\l'.'i‘d

Prepaged by Amencan Fahenes Socieny
Fash Nasapement Chasesals Saboomumsting
Task Feace oo Fbery Cleemscals

#agle recovery prograi oud of
the aren. Likesvise, some agen-
cres bave delaved treatinenls im
fl vouang bardds have mabared
asd fomage elsenhere

ADDITIONAL
INFORAMATION

How can imore informatbon
b abtained on the fshicry
ey of ralenone and ifs
elfects on the Emviranment?
An ppcellant ponres of ifarma-
tom i the Ratemane L (o Fias-
eries Maragemenl; Aduiinitira
trver o Teecimicn) Crldelines
Manmal pubilsskesd by the Aamnen
can Fushenes Society Ti s
available on it websibe i

www fishenes org'motegone. The
pruaas] veill b upd:ilhi periodi-
:-:.I.'l:.' an e abarmastion
bepconmes avaslable

KTy e e

SUMMARY

Fatenome 1% an oiportanl flenes
nuamapement tool that has been
nsed smocessfally for alnsost TO
vears m the Unnted Sixles and
Conada. 15v use v earefully regu-
larsd ra pratect (he sabery and well
bemg of the pabbe and 1khe
entamommisnl Mol rolenone
eogects are supporied by ipaciisc
meanapement plns that define the
nl'-u-rln 4 and en.].m:lﬁ] resiilla
Althongh there may be some
sheori-term Josses of fishmg
OPPOITIHIAEeS when miemone i5
used, the benefits preatly oul-
weigh the losses becanss the use
of mlenome ressores balamoe 1o the
fish comenuny

£y cazning for Lahonian
cnrtioat frour ow the L pner
Truckes Brver, Saere Nevada
Mountmiar, Calgomin. e
el - relasie fRehem aliows
i W PR T
angherr wo coteh and apprecias
ihere rove and Beanrgfial e

cidenr Ceym e e ] o

@

s docament wai niads posadble viqth funds prevaded by
U5 Fualy and Wikdhfe Serveee. Drauea of Federal Aad

DESGN. D Eoutpan, Creafres Saroed
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Antimyein, A Brief Review af It's Chemistry, Environmental Fate, aird Toxicology,
Kevin €. Onr, Ph.D*

What is Anfimyein? Antimyein is the active ingredient in Finmol®, a commercial g_hmﬂ.'-r
Antimycin is a mixnure of closely related molecules

produced by Srreptonmvees bacteria. Antimycin A, was first

isolated during the 1940's, and its molecular strognere

determined a few years later. Antimycin {used 1o refer to

all of the antinyein variants collectively) is an antibiotic H dantimycin &,

that was found to be a potent inhibitor of fungal growth

(hence the name), while most bacteria are unaffected.

Because of its antifungal properties, antimycin was of

interest for potential commercial applications in

agriculiure. Thes interest bed to a sigmbficant number of .

smadies about its mechanism of action, and development of e
synthetic chemical approaches’ to prepare the compound. It 3
wasn't uniil the early “60"s that antimycin was found 1o be

highly toxic to fish, which over the last 40 years has led 1o

antimycin being used in a large number of fisheries o
conservation propects across the US and m Mew Mexico. It « bt oy
is alzo used as a commercial fsh toxicant 1o rid catfish

farms of undesirable rongh fish.

Why is Antineyein Toxde o Fish? Through mechanistic studies, molecular biologists have
determined that antimyein is 2 highly specific inhibitor of respiration. Antimyein interrupts
mitochondrial electron ranspornt mechanism that meost respiratory and photesynthetic organdsms
utilize in the uptake of axygen to support metabolic function. The mitochondrial electron
transport complex, of proteins is very similar across all species that wiilize coxvgen. Antimycin
interacts at a very specific sife in the series of protein stnectures that make up the electron
transport eomplex. Biochemists utilize this specific binding of antimycin to shunt electron flow
and 1o study the chemical details of oxygen respiration. From these smdies, much is knovn abour
the details of how antimycin binds 1o the enzyme site, down 1o the molecular level and the
specifics of how side chains on antimyein influence the binding 1o the elactron wansfer pratein
site.” Antimycin binds ightly io a pocket in one of four of the main electron transport proteins.
Antimycin binds at the site where ubiquinol, also called coenzyme Q, normally binds to shunle
electrons to O that is bound at an adjacent iron-containing enzyme, Becawse the eleciron shunle
15 blocked ar this point, the bound oxygen is converted to superoxide, a very reactive form of

FKvir O i5 & chemisl ol LANL. He obtained his Ph.D. in phivsicel orpanemetsilie chemithey af Callach im J982,

'F. M. Stromg ¢f al, “The Chemistry of Antimyein A. T, The Structure of the Antimyems”, 1.
Am. Chem. Soc. 1960 52, 1513,

“H. Kim &1 af, “Strocmure of Antimyein Al, a Specific Electron Transfer Inhibitor of Ubiguinol-
Cytochrome ¢ Oxidoreductase”™, 1. Am. Chem. Soc. 1999, 121, 4902,
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oxygen. Superoxide bualds up at a rate so agh that the cell canmot decompose the superoxide Fast

enough, overwhehming e cell and leading 1o ¢ell death.

Cyanide 15 also an electron mansport indabitor and impacts respiration. Iis mechanism of wxiciry
1% significanly different than atnmycin, Cyanide bads sirongly al an iron site i an sdjacent
proten, preventing axyeen om bnding at all, asd =0 respiration is nkbibated. leading 1o el
death,

Synthetic chemists have manipulated the fonmyl salicylic acikd and dilactone portions of the
mclecule and smdied the binding of the resulting malecule 1o the electron ranspart protein.
They found that these taa portions of the npalecule are crucial for binding of autinyein 1o e
elazeron reansfer protein targer, and henee the oxizity. The side chains are lazs important. If the
dilactons portion is remeved entinely, the binding and hénce the toxieity is reduced by a very
lacge amount, Thus, the products of antimycin decomposition (see below) are substantally less
toxic that antimycin, or non-toxic, particularly ar the pplb levels that are peneraced in the nse of
antimycin as a piscicide,

34

Haow roxie is Amiimyein? Antimycin is not poisonons 10 3 broad specimum of species the way
eyvanida is. Antimyein toxicity is quite species dependent and varies widely, likely due to subtle
species-specific differsnces i the protein sequence at the vbaguanel banding sate that i ium alter
the dezree of binding and hence the toxicicy. Antimycin is in seneral very toxic to fish, as the
ronce o ingestion of antimycin in fishes is precisely the ronte with which axygen is adsorbed =
thronzh che gills, Other animals that are not 2ill breathers are much less susceprible, as ingestion
is primarily theough the gur, where dapradation can take place, reducing quickly the amount thar
Ay inpact respiratory fusction, Antimycin is ¢xeeedinsly toxic to fertain fishes, but not to all
fishes at the same concentrations. 5o it can be wsed as a selective fish toxin. This is the basis for
its wse in catfish farming = carfish are relatively insensitive o antimycin, and so cartfish farmers
nse antimycin to rid their ponds of fish they are not interested in farming.

Tront are among the most sensitive of fish o andmycin. Only 3-10 micrograms of antimycin in
care liter of witer (5- 10 parts per allion, ppl) is lethal to ot exposed to antimycin for 2-4

hours, the typical wreatment tme involved in a wow eradication project. Once exposed to this
concentration of antimyein, twour will die.

Crerce B s de fhe weder, fow fopg does it base”

Antinyein 1% very susceplible 1o decomposition reactions that resull in detoxification. Theres is 3
aotud deal of literatre on e produets and Kineties of antiniyen hivdralysis mider nealistic
conditions of use. A summary of the dezradation chemistry follows,” Hydrolysis occurs at the
lactone carbony] sites. leading 1o blastmycic acid and a fany acid lactone than hydirolyses 1o hexyl
Ievulinie acid. Blastmycic acid further hydrolyses to antimayveie acid and Tormic acid: (e
antimycic ackd may further hydrolyse wo annosalicylic acid, & relative of asparin, axd an oo

*N. Tokuake ef af, “Structural Factors of Antimyein A Required for Inhibitory Action™,
Biochimica ¢ Biophysica Aeta 1185, 271 (19594).

*H. Miyashi of af, “A Model of Antimyein Binding Based on Struehure-Activity Smdies of
Svothetc Antimyein A Analogues”, ihid 1229, 149 {1995).

*T.D. Hubert and L. J. Schmidt, *Antimyein A Use in Fisheries: Issues Concerning EPA
Registration”, LSGS, Upper Midwest Enviroanmental Sciences Cenler, La Crosee, W1, 2001,

-
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acid, The degradation kinetizs of antimyein axhibin well-bahaved first ardar kinatics * &g the

concentration of antimycin decavs exponentially with time. The "'"p_,,:__ -
rates of detoxificarion via hydrolysis are a function of pH, water [Er"""_jn- =
hardness, temperature, the degree of exposure to sunlight. amount of = "

| —

organic debriz in the stream, and other additives.” %' At a pH of 7.5 b

and a temperature of 17 *C in reconstituted water in e dark. the L =t ':-.
half-life of antimycin is reported 1o be 93 hours. Smdies of the — "'!J\—\_\*
kinetics of decomposition of antamyein m natural waters are more - —
difficulr, as the rates of decomposition are much hizher becanse - |

i o i e 5 i . Py
antimycin readily photolyses in sunlight, and also becanse antimycin Jae ™ o
i5 sensitive 1o oXidation and oxidizes quickly in well-oxygzenated ) o "“-[Jx

Hx-.

g e w

waler, I direct sunlight, the half-hife decreaszs to 20 mumates 1o 2

hours depending on ke emperature ad degree of acration, which is -
related 1o the stream gradient. Becanse of the short liferime in }_‘_
natural waters, application of antimyycin in streams &5 a challenge, as ﬁu -

the toxicity may decay quickly below concentrations that are lethal

to fish as the compound is carried down e stream, Practiltioners

make up for this by adding more antinyein to the stream at pre-detenminead locations
dovamstream in the trealment area.

It is exceedingly difficulr to measure with accuracy any organic chemical in namiral svstems at
the ppb level, particulazdy m the Geld, because of the plethora of other naturally cccumng
orzanic gompounds that ane in the water that anse from the decomposition of organic matter in
the stream = leaves. aleae, dead animals. fish, e1c. And of course, samples on the way w0 a
laboratary o be analyzed continne to decompose as described above, Curmently the best assay in
the field is 1o use the known toxicity of aminycin 1o yeast or fish; this bioassay may be
perfommed reliably o an antimyein concentration of 03 ppl, Melods for aceurate quantification.
of antimyvein at ppb levels that can be perfonmed rapidly in tlve field are desired, and would be
very valuable in railoring the application of antimyecin 1o the water eolumn.

Practitioners of antimyein fish eradication utilize the sensitiviey of antinyvein 1o oxidation 1o
eliminate animycin at e bottom of D weatment range in e stream. A potént oxidant 15 added
to the stream, and any remaining animycin is oxidized and deroxified quickly. The oxidant
chosen for this nee is potassinm permanganate. Permanganate is often used in municipal water
reatmient plants for drinking warer production, particularly in locales where reatment with
chlorine is inappropriate. The byproducts of permanganate reatment are highly insoluble
manganese oxides, The concentrations of permanganate used to destroy antimycin are on the
order of 1 ppm, but this depends upon condinons in the stream that are assessed by the
practitioner. The residual concentration of manaanese in the water is ara low level, and is below

* A. Hussain, “Kinetics and Mechanism of Hydrolysis of Antimyein A, in Solution™, J. Pharmn,
Sci, 88, P316 (1969),

"R. A. Schnick, “A Review of the Literatre on the Use of Antimycin in Fisheries”, A report
fromn the Fish Control Laboratory, La Crosse, WL Apnl 1974, US Fish and Wildlife Servace,
*B. ). Finlayson ef af, ~Assessment of Antimyein A Use in Fisheries and Its Potential for
Reregistration”, Fisheries 27, 10 (2002).
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the safe daly required amrount of intake recommended for humans as a reguired nutnent (see
below).

flaes Anfimveln Bioaceuwmalate?

Many pesticides are persistent in the enviromment, and they also concentrate in fisswes of living
animals begavse of favorable solubality chiaracteristies of the clienneal in cerlain HEsues or orzans
a5 has been observed, reeretiably, with DINT. Antimyecin does not exhibit such properties, as i
eapidly depradas in aqueous anvironments to non-toxic, readily bisdagradable feagments,
Becanze of the concemrations that are emploved, coupled with the fact that antimwein 15 very
likely to be decompasing in vive at even higher rates than in the sweam, and the difficulry in
assaying the compound in water much less tissne samples, decailed smdies on the accumnlaion
of antimycin in Bssues have not been performed i any number, There i5 one study that used
racdiolabeled .'Lmimj.ln:il:u* 1o assess bioaccwmulation. The ability to detect radicactivity is
straighitforecand and sensitive, and 50 15 aften used in cases such as this. Sull, the results are open
Lo iterprelation, as any radioaetivity detected may anse [rom wof anly aitimyein, bat feom any
of its dezradation products as well. Nonetheless, assuming the entire amount of radioactvity tha
weas deteeted i this study is due o antimycin, the anthors detemmuined that antinryéin does mol
bicaccunmlate in fish 1o a concentration above what was in the siream. This is reasonable given
what 15 Enown aboul antimy<sin decomposition. Antimysin 15 readily susceptible 1o cleavage o
ity anmvidke bonds. The dipestive tret of mos! ving uangs contaim ample ninnbers and varieties of
proteases, enzyues that are desizned 1o cleave annde bonds for the hvdrolysis of protems m food
to break them down 1o amieo ackds hat are then consuimed metabolically or neused asd recyeled
into proteins in the body. These same proteases will likely rapidly hydrolyse antinmycin inoo is
constiment pigces, rendering it harmlass, and allowing for efficiant excretion. This is al:o one
reason why antmyein is wol as toxic 1o animals oher than fish. The respiratory svélem of fish are
exposed very directly 1o amtimycin through their rapid and efficient contact of water with their
aills; in manunals and many other andmals, imseston oo (he oot will likely detoxify much of the
antimyein. Compounds that do bicacewmulate typically do so becanse there is no meabolic roune
o decompose them o readily excretable fragments,

What about textciiv in eilher species?

An exeellent source of information o the texicity of antimyein, ad a wide vanety of conunon
pesticides and other chemicals of commerce is available on the Pesticide Action Network (PAN)
website.™ The database maintained by PAN has over 830 entries of peer-reviewed toxicology
stunchies of antimyein in & vamely of aquatic organsms. Texicity stadies of antinyein m mollisks,
mmsects, fish, amphibians, nematodes. rooplankion, and phytoplankion are summarized along
wilh literature references (o the studies. While (s document 15 ol ntended (o be a
comprehensive review of the ioxicology data available, a few entries from the PAN database for
amtmnyem are shown to give an mdication of relative toxiaty of antiyein i saveral species.
Moate that twese concentrations refer 10 exposure for a period of 24 hours, 1o contrast with e 2-4
homr toxicity typically planned for piscicidal applications as discussed above. The longer
EXposure s redquines lower eoncentralions o achieve a lethality of 30%. Note that just within

*E. Greselin and F. Herr. “Furiher Toxicity Smudies with Antimycin, a Fish Eradicant™, J. Agr.
Food Chem. 22, 996 (1974).
' Pesticide Action Network Darabase: hitp://www pesticideinfo.org
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the fishes, toxicity varies over 3 orders of magnimde. Mollusks and amphibians appear 1o have

grenler tolerance o i“lfi.l:ll}'l.‘iﬂl.

Species L 24 honrs exposune L0 hours exposiare
Troat ST P, Cutthocat T pph, Rainbow
Black Bullhead Catfish 2040 ppb 45 ppbr
Channel Catfish =10 ppb 9 ppb
Gioldfish 1 ppte
Saails =200 ppb
Tazer salamander =080 ppb
Tadpoles. Leopard Frog 43 ppb 10 ppl

Tadpoles are unafTected al pascicidal concentrations of antimycin in e 4 hr treatnent e
anficipated in peactice; salamanders are similacly unaffectad afrer an S-hour expasurs 1o

piscicidal concentrations. ™

Cirant Grisak (Montana Fish, Wildlife, and Parks) is pablishing a recent smdy of the toxicity of
antmyein and cotencas on Colombia spotted frogs, long toed salamander larvae and adults, and
tailed frog tadpoles. In a draft report™, the authors report the *No observed effect levels' (NOEL)
for Columbia sporred frogs, long-toed salamander larvae, and failed frogs after 96 hours
exposure o antimyein (table below), At the manmmum concentration of exposure they wsed
their stdy of 7.5 pphy, 15% of the tadpoles perished after 90 hours, and so the determination of a
MOEL for tadpoles could not be determined. Upon exposure to 300 ppb antimyein, only 5% of
thee tadpoles died after 8 hours of exposure, These data udicate that at pasciaadal concentrations
and anticipated application times of antimycin (10 ppb. <8 hes), Uit the nsk 1o tadpaoles 15 snall.
To nutizate this remaining risk, it is comandn for practiticners 1o delay treatnients until tadpales
have metamorplvosed, or phivacally remove the tadpoles from the stream unil after treatment,

. . . 045 hr Mo Observed Effect
Species Life stage Level Antimycin ppb
Colanibaa spotted froge | Adult i
Loung-toed salamander | Larvas 15
Auduli
Tailed frog Tadpole <73

' 8. Moore e ol, “Envirommental Assessment for Using a Piscicide for Brook Trout
Bestoration”, Grear Smoky Mowuntains MNatonal Park (March, 20000,

= Gramr G. Grisak, Gary L. Michael, Donald R. Skaar, Mark E. Schnee, Brian L. Maroz, and
Mark Maskall, “Laboratory Investisations on the Toxicity of Antimyein and Botenone 1o the
Westslope Cutthroat Tront, Calwmbia Spotbed Froe, Long Toed Salamander, and Taiked Froz"
Preprint, May 20035,

146



In mammals, oxicity is measured as the dose required for lethality in half the population
measurad in mass of toxin per mass of mammal,

Mammal LD... mp/kg
Rat 28
Mouse 25
Lamb 1-5
Dog =5
Rabibir 10

To put this in context. a half-kilogram rat (about 1 pound) would have to consume 14 milliprams
of antimycin to have 50% chance of achieving a lethal dose. If the rat drank 10 ppb antimyein
containing water (approximanely the concentration intended for our eradication), the rat wonld
have to drink 14mg/10microgeamliter, or 1,400 Liters (370 gallons) of water to achieve a lathal
dose, This 15 cleardy not achievable in many rar lifetimes.

Howevier, long before e rat would have a chanee to donk that mwich antimyein treated sater
froan a stoean, the anfimyein would have dedompdsed to mon-toxic bypraducts, and thos it is

extremely unlikely that mammals or birds conld conswme a lethal dose from a wreated siream;
this is indeed what has been observed. The toxieity to birds i5 similar 1o mammals; no effects
were observed on exposune of ducks, herons, pulls, and terns to 10 ppb antimyyein,

Wikt is known alvane (e fnepact of aiiinerefar on agrafie insecis?

The literature of the toxicity of antimyein to aquatic insects is a difficult topic 1o assess, The
large mumber of species of insects that may reside in a stream, and the fact thar stream insect
population makeup can vary significantly depending on Ioeation. stream flows, temperatures, e,
have made zaining a consistent set of data a large and difficuli rask. Reports of toxicity 1o
antimycin vary widely at different locales. Smdies in Wisconsin that indicate sensitive insect
populations (<50pph) are found o be insanzitive in Wyoming. Some of these differences may be
aseribed o differences in water temperamres in these toro partienlar locales, bt this is likely o
be only one parameter that is involved in the observed differences.

The smdy of antimyein impact on aquatic insests is one area where the literamge is rather sparse
in part because of the diversity of insect life found i streams in different geograplical locations
makes such stodies very site speeifie: nwore site specilic studies may be necessary 1o better define
the impact of antimycin on non-targer insect popalations in proposed meatment areas. As an
example, consider the following result from antinyvcin mearment of three closely spaced lakes in
Wisconsmn: ... it 15 very diffscult 1o relste a chamge in abundance of a benthic orgamism to the
chemical treatment. For example, the estimated mumber of Chironomidae in Camp Lake showed
a considerable increase in atundance following treament while in Lamerean Lake the data
showed the opposite 1o be trug and in Nancy Lake the number stayed at the same level. If

= P. A, Gilderhus o1 al, “Field Trials of Antimyein A as a Fish Toxieant”, USFWS Investigations
in Fish Control. 27 (1965).
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abundamee was reliated o chenueal weameent, all three lakes should have shown he sane
!_..y.

Post-treatment smdies of insect populations have indicated thar populations decline, but ane nog
decimated. Populations rebound quickly after an antimyein mrearment. Reernitment freom
adjaeent, non-treated waters is thought to contabate to e observed mpid rebound in insect
populations, often beyvond what was observed prior 1o the rearoval of the exolic, non-native
fishes, A post-indatment stdy o Sam’s Cresk in Great Soroky Natonal Park indicated a decling
of 40-530% of the nsect population. but that e populivion rebounded in 5 momls 1o above what
i was prior 1o reatment. parlly because of the absence of over-predataon by non-native ol

In o recent siudy 1 Wyonnug on the effest of autiyem ireatment on msest populations m high
aloimde streams, researchers repon “Antmycin alone had litle to no effect on inveriebrates, with
drift rates and bicassay mortality not significantly different than control sites. We did nat
ebserve major mvertebrate reductions i the benthos after antimyan addition. Antimy<an alons
appears o have little short-tenm effect on invertebrates in high elevation sireams.”™

Wihat abowt Roenan exposnre o elironie. non-fethal copeeniraffons of antimyvein frealed
wealer?

The sub chronic effects o humans from antinrycin exposure have been estimated from
roxicalogy studies using mice, a commeon appraach to dafining acceprabla risk for a wide variaty
of componds including pharmacewticals, Literature estimates of subchronic safe levels of
antimycin exposure have been developed nsing EPA risk assessment protocols.’ Toxicity smdies
aimead ar determining these vales develop a concentration whera thare is 3 “No Obsarved
Adverse Effect Level” (NOAEL) of exposure determined in mice. The EPA protocol prescribes a
method to appdy a “safely [acton” o interpreting the mouse data for wee in exXimapolating 1o he
tomicity i hamans and computes a reference dose, BILDY, that is the upper Linuit of antimyéin that
could be comsumed daily for the rest of ones life withour observable effects. Using the values of
NOAEL for antimyein determined by toxicoloay studies to be 0.5 me/ke/day,” and a very
conservative value for the sk Eactor of 3050, the BRI for antimyein has been éstimated o be 1.7
micrograms/kgiday, This is the estimated and conservative safe dose, For a grown adul
weeling 70 K2 (154 pouwsdsy who consumaes e average daily mtake of 2 liters of water (a hirtle
more than a half gallon), the safe concentration of antirnyéin in that water that this adult conld
consume for life is 1.7 micrograms’ka/day x 70 ke £ 2L day, which is &0 micrograms per liter, of
&0 ppb. Thus, an adale could safaly drink his daily intake of water for the rest of his life with no
adverse effects from an antonyen treated stream, and again, this 15 based upon the most
conservative value of RED found in the literamre. Montana™s Dhvision of Environamental Ouwalicy

* Beard, Thomas D. “Impact of repeated antimvein treatments on the zooplankton and benthic
organisms m Cangp, Lamerean and MNacy lakes, Bayfeld County, Wisconsin, Eesearch repon
Wiseonsin, Dept. of Matural BEesonucees, Beport 78, Madisen, Wiseonsin: Dept, of MNatural
Resources, (1974); available at: hiop:dizital library. wisc.edu']L 71 LAV EcalatRes. DNRRep(1 78

Y K. M. Cereto e al, “Amimycin and rotenone: short-term effects on invertebrates in first order,
hagh eleviaton streams”, Abstracts of the NABS Anoual Meetimg, Vancouver, Bntnsh Columbaa,
2004, Dasturbiance Ecology 1.

" Taken from “Draft EIS, Flathead Wesislope Curthroat Trout Project”, Chapter 3 (Tune 2004).
1. 0, Kuhn., “Final Report. Acute Oral Toxicity Study in Rats™, Stullmeadow, Inc., Submitted 1o
Aguabacdics Corp, (March 20013,

-
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determined “there would be no effect on hwman health even if the chemicals (antimycin and
rofencne) were not detoxified, did not break doon, and people deank the “contaminated” water
continmonsly for the rest of their lives.”* In the Stare of New Mexico, a very consérvative
appreach has also been considersad, wsng a daily intake of 4Lday for a 70 kg adult, with stanlar

conclusions. ™
What is known about the toxicity of eiher componerts af Finfrol®?

Antimyein is insoluble in water. To be effective, it must be solubilized with the aid of other
compounds, such as detergents. The commereial product Fintrol* contains acetone, diethyl
phrhalate, and nonoxynol-9 6 aid in the solubilization of antimyecin in warer,

Memoxynol-9 is a mon-ionie detergent vsed commercially in surgical serubs as an antiseptic, and
as an intravaginal spermicide. Acetone is a common solvent. Many recognize iv as fingernail
polish remover. Dietlvl plithialate is a component of plastics, and i1 makes plastics pliable. It is
also a common ingredient in cosmencs, hand Iotions. and other personal care products.

Finteal®, when mixad with Finteal® Diluent, resulis in 3 mixne containing appeaximataly
12.5% antimivein, 37% acetone, §.5% nonoxynel-9 detersent, and 15 % diethyl phrhalate, and
7% sov lipids. When antimycin is delivered at 10 pph, this results in concentrations of
approximately 1.3 ppb diethy] phthalate, 50 ppb acetone, and 7 ppb nonoxynol-9. The woxicology
of these compounds has been smdied. and safe reference doses have been determined™ and are
summarized in the table below. Based upon e published data, e application of Fintrel® as a
piscicide at the concéntrations of its intended vse does not create any Somcérn 1o homan health
according 1o assessments by the US EPA.

Fintrol” components at Antmycin sty Acctome | MNomozyl % | Manpancic
comcentration of nyended nse plithalage
10 gl 13 ppls 50 ppby T b 1 pym
RID (from EPA documents) | L 7pg/kg/day| 800pg/ ke day P00pg keiday Plpgkelday| 140pa/kelday
| Fraction of RITY, 2L /day water, 7% 005% 0.16% 0.7% e
T0kg hunsan
Chiantity water requized o be 12L 4300 L 1260 L oL 101
consnmed to egual RO (3.2 gake) | (L1136 gals) | (333 gals) | (79 gals) | (140 L/37 gals)

Inchacded im the table above is the estimate of a safe reference dose for manganese from
permanzanare that is usad for the destmction of antitveein at the lower end of the reament range
in the streant. The amount is less than the recommended daily dose of manganese as an ¢ssential
mugrient in the buman diet.

* Taken from “Cherry Creek Native Fish Inmoduction Project EA”, Helena, MT (1999

¥ gwom testimony of Dy, Stephen Wust, Division Director, Water and Waste Management, NM
Environmental Department, KM Water Ouality Control Commission, (Awgust 12, 2004,

* Sonrce: EPA's Intepratad Risk Information System (TRIS) site: www apa. gov/inis/

8
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Are there leratogente or mutagenic properties of anfinveln or any of ke other compenenis of
Fintral® ar permnanganafe

There are a few studies of the mutazemeinty of mumycin. In one study of the mutagenicity of
antimycin nsing a monse lymphoma model™, negative results were found at a concentration of
20 muallimelar equivalent to 1 pares per fovcsand ), a concentration one mallion imes sreater
than the concentration of antimyein used in trouf eradication. A search of the literature for
feratogeme effects of antnyen resulted in no hats,

Diethy] phihalate (DEP) has vielded negative results in mammalian cell chromosomal abemration
assays, = According ta EPA, DEP is a ‘group [ compound, meaning inadequate or i hikman
and animal evidence for caréinegenicity has been found. EFA has sét the donking water
ouivalent level (DVWEL) for DEP for & safe lifetune, aon-cancer dosd to e 30 nag/L, or 30,000
ppblll

Carcintfenicity studies of acetone at eoncentrations ranging from D000 v 70000 ppan have
been negative; “To date there are no epidemiological smdies demonstraring an association
between exposure to acetone and increased risk of cancer™

Studies of nonoxyiol 9 have oot trigzered EPAs categonzanon to date, as there 15 not enough
compelling evidence to do 50~

Is amtineyein, or oiher componenis of Fintrel®, constdered endocrine disrnptors®

Endocrine dismaprors affect the endocrine system that regnlares a number of metabolic processes.
An EPA web site states “Evidende suggests that envirommental exposure 1o some anthropozenic
chemicals may result in dismption of endocrine systems in himan and wqldlife populations, A
number of the classes of chemicals suspected of causing endocrine distuption fall within the
purview of the TS, Environmental Protaction Azency’s mandates to protect both public health
and the envirdmnent. Althoiigh there 15 a wealth of infenmation regarding endocring dismpbors,
many critical scientific uncertainties stll remain”, There are no coherent lists of endocrine
clisrupions, wor any “olfigial” st an thes e Decawse of laek of supperting data,

“ 1. Wangenheim and G. Bolesfoldi, Mutagenesis 3. 193 (19588).

= Source: EPA’s Integrated Risk Informarion System (IR15) site: woww.epa.gov/inis/

* 2004 Edition of the Dnnkimg Water Standards and Health Advisones, EPA 822-R-04-005,
Office of Water. ULS, Envircamental Protection Agency, Washington DC

“ Source: EPA’s Intesrated Risk Information System (IRIS) site: waw gpa.sov/inis/

= ibid
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Appendix D. Categorical Exclusion for Comanche Creek RGCT Management Barrier.

Decision Memo

Comanche Creek Fish Barrier - FR 1950 Culvert Replacement

LSDA Forest Sernnce
Cruesia Ranger District, Carson National Forest
Taos County, New Mexico

BACKGROUND, PURPOSE & NEED

The Carson Mational Forest, Questa Ranger District proposes to replace an existing road culvert
located at the crossing of Comanche Creek and Forest Road 1950 about 100 yards below the
confluence of Little Costilla Cresk and Comanche Creek, which when replaced will serve aza
fish barrier for the mid (o upper reaches of Comanche Creek.

The culven replacement will limit the upstream movement of nof-native fish, thereby protecting
current populations of Rio Grande cutthroat trout (Oncorhynehus clarks vieginalis) (RGCT), in
Comanche Creek and its tributaries. A fish barner is needed to restrict the upstream passage of
non-native trout above the barrier and protect the existing RGCT population as non-native trout
will out-compete RGCT for food and space, as well as cause RGCT to lose their genetic purity
pver tme due to cross breeding with non-native ranbow rout.

Rio Grande Cutthroat trout are a native trout of Wew Mexies and south-central Colorads. The
ROCT is found in only certam cold water streams in the State. The current distrbution of RGCT
is reduced, occupying only a percentage of its histore range and now limited 1o small, isolated
headwater streams in the mountxinous arcas of the State. There 15 a risk, if nothiog is done (o
stop and reverse this trend, these trout could become a federally listed species and afforded the
protection as authorized under the Endangered Species Act. Lawsuits have been filed against the
US Fish and Wildlife Service to list this species under the Endangered specics Act

By itself, Comanche Creek and its tributaries provide habitat for RGCT on 504 miles of stream.
The proposed culvert replacement will protect against further degradation of RGCT population
in the upper reaches of Comanche Creek,

The Comanche Creek drainage is being evaluated by the New Mexico Department of Game and
Fish {(WMGF) as part of a langer effont to restore RGCT into historical habitat, The NMMGF is
completing a RGCT restoration analyss in patnership with vanous govermment agencies end
private landowners for certain streams and lakes within the Rio Costilla Drainage on Vermejo
Park and the Rie Costilla Cooperative Livestock Association private lands.

It should be noted though that the Comanche Creck culvert replacement is not directly, indirestly
0T cl.unulul."i.'.'d}' aflected b:,-' he MMGF s puﬂpﬂﬂ-l] o eeindraduce RGOT :hmughnm much of

Costilla Creek and its tributaries. The reinstallation of the culvents to provide a fish barrier is
intended o protect existing RGCT populations within the drainage regardless of actions taken by
the NMGF. Management of fsh populations are the responsibility of NMGF, if at some time in
the future a restoration 15 dome and it 15 decided that a barrier af the proposed location 15 no
longer needed to protect RGCT populations above it , the barrier will be removed/replaced to
allow fish passage.
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Again, the proposed action is to replace an existing road culvert at the crossing of Comanche
Creck and FR 1950, which when replaced will also serve as a fish barrier.

Project Lotation: The project arga is located in T30N, R15E, Section 35, (See altached map).

DECISION, RATIONAL, LEVEL OF DOCUMENTATION

I have decided to authorize the replacement of an existing road culvert at the crossing of
Comanche Creek and FR. 1950, This decision does require specific mitigations measures, as
follows:

Water Quality Mitigation:

1. 404 and 401 water quality certifications will be artained from the Corp of Engineers and New
Mexico Environment Department, respectively, prior to project implementation. All
requirements of the 404 and 401 permits will be met.

2, Sediment retention materials, such as sediment screens and straw bales, will be used 10 prevent
soil movement into the creek,

3. The culvert replacement and splash pad construction will occur during a time of low flow in
Comanche Cresk,

4. All disturbed areas will be mulched and seeded following culvert replacement/splash pad
consiruction.

Public Access Mitigation

1. Culvert replacement may require that FR 1950 be temporarily closed during removal and
installation sctivities, Signs notifying the public of this \emporary road closure will be posted as
follows: 4, Tum-0fF of SH 522 and SH 196, b, At the entrance to ROCLA lands, & At the west
side entrance to the Valle Vidal. d. At Clayton Corral. Forest Foad 1950 may be temporarily
closed for up to 20 minutes during culvert replacement and splash pad construction.,

CATEGORY:

This project is categorically excluded from documentation in an Environmental Assessment
(EA) or Environmental Impact Statement (EIS). The project is coverad under Forest Service
Manual (F3M) 1909.15, Chapter 30, Section 31.2, Categonical Exclusion Category #7,

—Muodification or maintenance of stream aquatic habitat improvements using native materials or
normal practices,”

Acearding to this regulation, this action may be categorically excluded from documentation in an
Environmental lmpact Statement (EIS) or Environmental Assessment (EA), when there are no
extraordinary circumstances.

These include the following:
a. Mo erosive soils or steep slopes will be affected.
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It was determined that this action will have "no effect” on any federally listed threatened
or endangered species or habitar,

It was determined that this action will not affect heritage resources.

It was determined that this action will not affect any flood plains, wetlands, or municipal
watersheds,

This proposal 15 not associated with any congressionally designated arcas.

This proposal will not affect any inventoried roadless arca,

This proposal will enhance the delivery of Forest products or services provided to area
residents and visitors,

g o

oo

PUBLIC INVOLVEMENT (SCOPING)

The proposal was provided to the public and other agencies for comment via a scoping letter
dated February 7, 2005 1o agencies, groups, adjascent private landowners, and persons who had
shown an interest in this type of project on Questa Ranger District. Two written comment(s)
waswere recerved, a letter of support from the Truchas Chapter of Trout Unlimited and a reply
letter from NMED. No negative or adverse commients were received.

FINDINGS REQUIRED BY OTHER LAWS

This action is in compliance with all Federal, State, and local laws and requirements imposed for
the protection of the environment.

This proposal 15 consistent with direction in the Valfle Vidal Multiple Use CGuide, the Carson
Forest Land and Resource Plan, and the NMGF Draft Rio Grande Cutthroat Management
Plan, and complies with the Federal Land Policy and Management Act of 1976,

This sction 15 consistent with the Valle Vidal Multiple Use Guide, Guidelines include
“Management Emphasis. .. Special emphasis is placed on providing a diverse and high
guality wildlife and fisheries resource...”™ “Implement 20il and water conservation
measures. . to insure maintenance and improvements of watershed conditions.” “Fish
and wildlife habitat will be managed to maintain viable populations of exisiting native
and non-native vertebrates.” “Manage the unit in a manner which will maintain, protect,
and enhance the habitat...”™ And, “Manage riparian areas to protect the productivity and
diversity of miparian dependent resources...”

This action 15 consistent with Forest Plan sections Riparian and Wildlife And Fish
Habhitat. Guidelines include; “Riparian...is probably the single most critical management
- arca on the Carson... In brief, riparian zones ar¢ important 1o many users.” Wildlife
muidelines include; “Improve T&E and sensitive specics habitat,” “Manage sensitive
species not already on federal lists, to sustain viability and prevent listing as threatened or
endangered.” And, “Continue activities to improve Rio Grande Cutthroat habitat...”

This action is consistent with NMGF Draft Rio Grande Cutthroat Management Plan.
Cuidelines include “Protect populations from non-native salmonids by securing barriers
on all conservation populations.  Work with land management agencies to improve
barriers and construct new barriers as needed.”
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This Decision complies with the Mational Historic Preservation Act of 1966 as amended (4), the
Endangered Species Act of 1973 (5), the Clean Water Act, and the Clean Air Act (5). This
Drecision also complies with Executive Order 12898 for Environmental Justice, which 15 it does
not dispropertionately and adversely affect human health or environment of any minonty or low-
income population,

CUMULATIVE EFFECTS

In consideration of other past, present and future activities, this proposal will not cumulatively
contribute any adverse environmental, socialfcultural, andfor economic effects,

ADMINISTRATIVE REVIEW OR APPEAL OPPORTUNITIES/IMPLEMENTATION

This decision, pursuant to 36 CFR 215.8 (a) (4), 15 not subject to appeal and may be implemented
immediately.

CONTACT PERSDN:

For further information regarding this project contact Forest Fisheries Biologist Juan Martinez
{505-758-6200) or District Ranger Ron Thibedeau, (5035-586-0520), Questa Ranger District, P.0.
Box 110, Questa, NM 87556

3 0 3{3%!&"5-_-

Bon Thabedeau Date
District Ranger
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Appendix E. History of Stocking and Native Fish Restoration within the Project Area.

Waters within the upper Rio Costilla watershed are known for providing a high quality
angling experience. Much of this watershed has been privately owned until the Valle Vidal
unit of Carson National Forest was donated to the U.S. Forest Service, Carson National
Forest, in 1982. Historic fishes occurring with the upper watershed were Rio Grande
cutthroat trout, Rio Grande sucker, Rio Grande chub, and longnose dace. Flathead chub and
fathead minnow were likely present in lower portions of the watershed (Sublette et al. 1990).
Rio Costilla Dam was constructed below the confluence of Casias Creek and Costilla Creek
to store water for irrigation purposes and later enhanced in the 1980s. A 4.8 mile segment of
the Rio Costilla was leased by NMDGF from the RCCLA in 1986 to provide public angling
access for a term of 30 years. The Latir Lakes were leased by NMDGF from the RCCLA in
the past though public access is currently obtained for a fee. Vermejo Park Ranch was
purchased by Turner Enterprises, Inc. in 1996. The current cutthroat trout state record (10 Ib.
2 oz.) came from the Latir Lakes in 1981. All waters have been managed as coldwater
fisheries and provide excellent angling opportunities for native or non-native trout.

Stocking History

First records of stocking within the project area documented stocking of rainbow trout into
Latir Creek in 1912 and brook trout into Comanche Creek and the Rio Costilla in 1915. Since
that time, waters within the project area have been stocked with a variety of species ranging
from brown trout, brook trout, Yellowstone cutthroat trout, Native black spotted trout, New
Mexico cutthroat trout, Rio Grande cutthroat trout, and rainbow trout. Recent stocking (past
10 years) of non-native trout has been limited to rainbow trout in the lower reaches of the Rio
Costilla (NMDGF) and Latir Lakes (RCCLA). Rio Grande cutthroat trout were stocked as
recently as 2004 into the upper Costilla Creek drainage after a successful piscicide
restoration.

Native Fish Restoration

Two piscicide projects within the project area have removed non-native trout and
reestablished Rio Grande cutthroat trout populations.

Powderhouse Creek

Powderhouse Creek contained a sympatric population of RGCT and brook trout. Brook trout
were becoming dominant in the creek and their removal was necessary to preserve the RGCT
population. Electrofishing surveys conducted in 1995 revealed that brook trout were seven
times more abundant than RGCT above the existing fish barrier. On 3 separate occasions
brook trout were removed from this section of stream. A total of 3,000 brook trout were
removed. Despite these removals of brook trout, the project leaders decided that complete
removal of all brook trout with electrofishing would not be possible.

NEPA requirements were completed to support the Powderhouse Creek restoration and a
decision notice was released. In the fall of 1997 Fintrol was deployed into Powderhouse
Creek to eliminate the unwanted brook trout. The treatment covered a stream distance of 6
km. Carson National Forest and NMDGEF staff electrofished and removed RGCT from the
stream. Approximately 340 RGCT were held in a hatchery transport truck during the
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treatment. An additional 160 brook trout and 50 RGCT were removed with the piscicide
application.

After the creek was re-electrofished and found to be free of any fish, RGCT were removed
from the hatchery transport truck and returned to Powderhouse Creek. Surveys in 2000 and
again in 2004 indicate this population of RGCT has expanded and is self-sustaining.

Costilla Creek System

Fish species targeted in the upper Costilla Creek system included brook trout and hybrid
cutthroat trout. NEPA documentation was completed and a decision notice released by the
USFWS in 2002. The project area included East and West Fork Costilla Creek (in Colorado),
Costilla Creek, State Line Creek, Glacier Creek, the three Glacier Lakes, and Number One
Lake. Two man-made barriers were used to divide the project into segments (Figure 1). New
Mexico Game and Fish Department in cooperation with the Colorado Division of Wildlife
(CDOW) and VPR applied Fintrol to Costilla Creek and four lakes during the period July 22
to August 2, 2002 and one lake from June 24 to 25, 2003. Rio Grande cutthroat trout were
restocked into Costilla Creek during the fall of 2002 followed by several stockings in
subsequent years. Surveys in 2004 and 2005 indicate the population is reproducing and has
reached pre-treatment abundance (C. Kruse, pers. comm.).

During a stocking event in 2004, staff from NMDGF and VPR discovered the presence of a
few rainbow trout mixed in with the RGCT that were being stocked into the project area.
Further investigation at the NMDGF Seven Springs Hatchery discovered the presence of
additional rainbow trout in the hatchery system. Upon discovering this situation, staff from
NMDGF, VPR and CDOW conducted electrofishing removals on three occasions in 2004 to
determine the prevalence of rainbow trout within the project area. Approximately 50 rainbow
trout were removed between the barriers during these removal efforts. No rainbow trout were
collected above the upper barrier. In addition, two brook trout, probably survivors of the
piscicide application, were collected between the barriers. No rainbow trout were collected
within the project area in 2005.

Success of this project depends upon the area considered. The upper project area, upstream of
the first barrier, is considered a secure population of RGCT and the project is a success
(Figure 1). Downstream of this barrier, the area affected by the rainbow trout stocking, is
tentatively considered a success but additional treatments may be necessary if any rainbow
trout did survive and reproduce. Additional genetic testing in 2005 indicates the population
between the barriers is a pure population of RGCT (NMDGEF files). Because of this
uncertainty, the section of stream located between the two barriers is included within the
project area for the Rio Costilla restoration as future treatments may be required.
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Figure 1. Rio Grande cutthroat trout restoration area on Costilla Creek, 2002.
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Appendix F. Non-Native Fish Removal Techniques.

Meronek et al. (1996) reviewed available literature to determine the rate of success for
various fish removal techniques. Among the projects using chemicals for removal of
unwanted fish (similar size waterbodies as the proposed action), success rate of the project
ranged from 94% to 40% depending upon waterbody size. By comparison, physical removal
success rate ranged from 11% to 43%. Combination of physical and chemical techniques for
fish removal increased the success rate to 100% though sample size was small. Below is a
discussion of pertinent literature to better understand the rationale for selecting the proposed
action.

Use of Electrofishing for Non-native Fish Removal

Electrofishing is commonly used for sampling fish in streams, lakes, and rivers. Generally,
fish exposed to electric current are temporarily stunned, making them susceptible to capture,
and recover quickly once removed from the electric field. Electrofishing efficiency depends
upon water body type and size, water conductivity, power applied, species of fish, and
netting efficiency. Electrofishing can cause adverse injuries to individual fish (McMichael
1993) though Kocovsky et al. (1997) noted no population level effects of annual
electrofishing. Frequent exposure to electricity (>1 time per year) can reduce growth and
condition (Thompson et al. 1997, Gatz et al. 1986).

NMDGTF routinely removes non-native trout from RGCT streams to suppress the unwanted
fish population (NMDGEF files). Complete removal from biologically significant segments of
streams (Hilderbrand and Kershner 2000) is unlikely and would require tremendous effort.
Several factors affect electrofishing efficiency including cover and habitat complexity (Grant
and Noakes 1987, Thompson and Rahel 1996), fish size (Reynolds 1989), and water depth
(Riley and Fausch 1992). Habitat complexity greatly reduces the ability to remove fish as
they are beyond the reach or line of sight of staff conducting the removals. Water depth
limits the ability of staff to effectively stun and collect the fish. Small fish are not readily
stunned by the electric current as are larger fish and thus capture efficiency is reduced. All of
these factors combine to reduce the effectiveness of electrofishing for non-native fish
removal.

Kulp and Moore (2000) successfully removed rainbow trout from an 898 m section of stream
in Tennessee with a total of six passes through the system totaling 682 hours of effort. For
comparison, 6,715 hours of effort were required to remove unwanted fish from 3.8 km of
stream over an eight year period in a stream near the Kulp and Moore study site (Moore et al.
1986). The authors noted that electrofishing was successful for suppressing populations of
unwanted fish though complete eradication would require additional methodologies.

Use of Gill Nets for Non-native Fish Removal

Knapp and Matthews (1998) developed criteria for assessing whether non-native trout could
be eradicated from high mountain lakes and thereby reducing the need to use piscicides.
Their criteria were applied to the lakes within the project area to determine the likelihood of
success of mechanical removal (Table 1). Among the lentic waterbodies that are currently
suitable habitat for fish (23), four waterbodies (17%) meet their minimum criteria proposed
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as characteristics that would allow eradication of trout by means of gill nets. Of these four
waterbodies, several are adjacent to waterbodies that do not meet their criteria and could be
reinvaded by non-native trout should conditions permit.

Table 1. Comparison of morphometric characteristics of lentic waterbodies within the Rio

Costilla watershed to minimum characteristics proposed by Knapp and Matthews (1998)
increasing the possibility of eradication with gill nets.
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Seven Lakes
Lake 1 2.2 2.1 Y Y N Y Y
Seven Lakes
Lake 2 1.9 4.7 Y Y Y Y N
Seven Lakes
Lake 3 1.0 2.2 Y Y Y Y N
Seven Lakes .
Lake 4 Not currently fish habitat
Seven Lakes
Lake 5 4.0 8.5 N N Y Y Y
Seven Lakes
Lake 6 0.8 3.7 Y Y Y Y Y
Seven Lakes
Lake 7 1.5 2.7 Y Y Y Y N
Twin Lakes #1 Not currently fish habitat
Twin Lakes #2 Not currently fish habitat
Beaver Lake Not Available NA N N N N
Lake #2 Not Available NA Y NA NA NA
Casias Lake 1 2.7 2.8 Y Y N Y N
Casias Lake 2 1.1 2.3 Y Y Y N N
Casias Lake 3 1.0 1.2 Y Y N N N
Casias Lake 4 1.5 5.8 Y Y Y N N
Costlllq N N N v N
Reservoir
Latir Lake 1 4.0 1.2 Y Y N N N
Latir Lake 2 0.7 0.9 Y Y N N N
Latir Lake 3 13.1 11.2 N N N N N
Latir Lake 4 4.6 33 N N N N N
Latir Lake 5 4.1 6.0 N N N N N
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Latir Lake 6

Latir Lake 7

Latir Lake 8

Latir Lake 9

Little Blue
Lake

1.6

2.0

3.1

10.8

2.8

1.4

24

33

12.8

10.8

Summary of Chemical Treatments for Rio Grande Cutthroat Trout Restoration in NM.

Twelve projects in NM have used piscicides for Rio Grande cutthroat trout restoration (Table
2). Of those twelve projects, four projects resulted in unintended fish kills below the
detoxification station. Project success has varied over time with non-native trout reinvading

some sections of stream. Successful projects have increased Rio Grande cutthroat trout

distribution by greater than 50 km of habitat and four small lakes.

Table 2. Summary of Rio Grande cutthroat trout restoration projects where piscicides were

used.
Water Name Year  Piscicide Used Stream Problems with  Initial Purpose
Length Treatment Achieved
(km)

Rio de las Vacas 1982  Rotenone 15 Fish kill Yes
below barrier

Nabor Creek and 1982  Rotenone 2.2 (inNM) None Yes

Nabor Lake

Upper Pecos River 1992  Antimycin 52 None Yes

Jacks Creek 1992  Antimycin 9.6 None Yes

Rio Cebolla 1994  Antimycin 6.5 Fish kill below  Yes
barrier

Doctor Creek 1996  Antimycin 1.0 None Yes

Little Willow Creek 1997  Antimycin 6.1 None Yes

Powderhouse Creek 1997  Antimycin 6.7 None Yes

Poso Creek 1998  Antimycin 3.0 Fish kill below  No
barrier

Leandro Creek 1998  Antimycin 4.8 Fish kill below  Yes
barrier

South Ponil Creek 2000  Antimycin 11.2 None Yes

Costilla Creek and 2002  Antimycin 21.0 None Yes

three lakes
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Appendix G. Description of Piscicide Use Effects on Water Quality, Human Health,
Livestock and Wildlife

Technical Description of Effects of Fintrol (antimycin) on Water Quality, Human Health,
Livestock, and Wildlife

Antimycin is a naturally occurring substance produced by Streptomyces bacteria. Walker et
al. (1964 cited in Schnick 1974) reported antimycin toxicity to fish. Gill breathing organisms
are more susceptible to antimycin due to the exposure pathway, gills. Alternatively, humans
and terrestrial animals are typically exposed through the gastrointestinal tract. Antimycin acts
as an inhibitor of cellular respiration (Schnick 1974). Cellular respiration is the process by
which a cell uses oxygen to extract energy from organic acids with the production of CO,.
Antimycin interrupts cellular respiration by inhibiting electron transport between cytochrome
b and cytochrome ¢ in Complex III of the cellular respiratory chain (Potter and Reif 1952).

Antimycin decomposition is rapid and the initial products of breakdown are blastmycic acid
and antimycin lactone (Hubert and Schmidt 2001). Final products of antimycin degradation
are fatty acids (Hussain 1969) and these compounds have very low toxicity to either fish or
mammals (Herr et al. 1976). Antimycin degradation rate increases with increasing pH;
Marking and Dawson (1972) showed that antimycin had a half-life of 310 hours at pH of 6.0
and only 1.5 hours at pH 10 in 54° F water. Lee et al. (1971) demonstrated that exposure to
sunlight decreased the half-life to as little as 20 minutes. Conditions within the study area
indicate that antimycin breakdown and loss of toxicity would be rapid.

Direct ingestion of normal quantities of water containing 8-12 ppb antimycin during the peak
of a treatment would have no effect on humans, wildlife, or livestock. Herr et al. (1967)
found oral LDs, values for a variety of mammals ranging from 1.0 mg/kg for lambs to 55
mg/kg for mice. A 150-Ib (68-kg) individual would have to consume 1,800 gallons (6,800
liters) of water during the treatment period (3 gallons/minute) to reach a dosage of 1.0 mg/kg
— a consumption rate that is physiologically impossible and lethal in its own right. Much
larger livestock would have to drink substantially more water. Antimycin has never been
demonstrated to produce carcinogenic, teratogenic, mutagenic or fetotoxic effects.

Fintrol is 20% active antimycin. Other products include soy lipids, acetone, diethyl phthalate,
and nonoxyl-9. Acetone is a ketone commonly used as a solvent, it is also a product of
metabolism in the human body. The amount of acetone associated with a 10-ppb treatment
would be less than 50 ppb. By comparison, federal regulations allow 30 ppm for acetone
residues in food spices (21 CFR 176.210). Irritation to skin, eyes, and lungs are noted at 250-
500 ppm (>1000 times the levels of treated water). There are no indications that acetone is
carcinogenic (PAN Pesticide Database). Diethyl phthalate is used for packaging foods and
naturally undergoes biodegradation by microorganisms. At common treatment levels (10 ppb
of Fintrol) the levels of diethyl phthalate would be 13 ppb, which is well below EPA water
quality criteria of 17,000 ppb (http://www.epa.gov/waterscience/criteria/wqcriteria.html). At
a concentration of 10 ppb of antimycin, nonoxyl-9 levels would be approximately 7.3 ppb.
Nonoxyl-9 (nonylphenol ethoxylate) is commonly used as a surfactant in detergents as well
as an antiseptic in spermacides (Fintrol label directions, Adult Industry Medical Health Care
Foundation 2002).
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Water quality testing from a previous Fintrol project within the Costilla watershed
documented only trace amounts of acetone or diethyl phthalate (Table 1). Of the five water
quality samples collected post-treatment, only two contained diethylphthalate above
detectable limits- 28.8 ppb post-treatment and 0.6 ppb 48 hours post-treatment. Only one of
five post-treatment samples contained acetone at a concentration of 80 ppb.

Table 1. Volatile and Semivolatile Organic Compound Water Quality Results from the Upper
Rio Costilla Restoration, July 2002. EPA method 8270 Semivolatile Organic Compounds by
Gas Chromatography/Mass Spectrometry was used to detect Diethylphthalate. EPA Method
8260 Volatiles by Purge and Trap Gas Chromatography Mass Spectrometry was used to
detect Acetone.

Sample Site

Name Location Time Concentration (ug/L)
Acetone Diethyl phthalate
Site A Below Barrier Pre-treatment ND ND
Post-treatment 80 28.8
48 hours Post- ND ND
treatment
Lower Costilla
Site B Creek Pre-treatment ND ND
(downstream of
site A)
Post-treatment ND ND
48 hours Post- ND ND
treatment
Costilla
Site C Reservoir Pre-treatment 4.6 ND
(downstream of
Site B)
48 hours Post- ND 0.6

treatment

ND = Not detectable

Long-term persistence of antimycin or any components of Fintrol is unlikely. If chronic
exposure was possible, a human drinking an average of 2L per day would still be well below
a reference dose for antimycin (No Observed Adverse Effects Level of 0.5 mg/kg/day, risk
factor of 300) or any of the components of Fintrol (EPA’s Integrated Risk Information
System (IRIS) site: www.epa.gov/iris/). That is, a human could consume these amounts of
water everyday for the rest of that person’s life without reaching the reference dose for
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antimycin or any Fintrol components (Table 2).

Table 2. Summary of Fintrol component concentrations, percent of reference dose, and daily
quantity of water consumed to meet reference dose.

Fintrol
Components  Antimycin Diethyl Acetone Nonoxyl 9
at phthalate
concentration 10 ppb 13 ppb 50 ppb 7 ppb
of 10 ppb
Fraction of
, /Lilt{efrls)/’ ay, 7% 0.05% 0.16% 0.7%
70 kg human
Quantity of
water 2L 4300 L 1260 L 300 L

required to
be consumed
to equal RfD

(3.2 gal.) (1136 gal.) (333 gal.) (79 gal.)

A “reference dose”(RfD) is an estimate of “a daily exposure to the human population
(including sensitive sub-groups) that is likely to be without an appreciable risk of deleterious
effects during a lifetime.

Consumption of Antimycin Killed Fish

When orally ingested, enzymes in the digestive system break down antimycin. In Schnick’s
(1974) summary of antimycin toxicity, no studies found any effects of antimycin on birds and
mammals at treatment concentrations. This review included studies assessing affects of treated
water exposure and eating fish killed by antimycin. Ritter and Strong (1966) found that trout
contain residual antimycin in tissues ranging from 76 to 388 ppb or pg/kg. Herr et al. (1967)
calculated an oral LDs for quail (Colinus sp.) of 39 mg/kg. Thus, if quail were to eat antimycin
killed trout that maintained the highest antimycin residue (388 ppb, Ritter and Strong 1966),
one quail (0.5 kg) must ingest approximately 500, 200-mm (8-inch) trout in order to receive a
LDsy dose. Several researchers have noted no immediate effects to fish eating birds such as
pelicans (Pelacamus sp.), cormorants (Phalacrocorax sp.) and herons (Family: Ardeidae)
(Berger et al. 1967, Berger and Lennon 1967, Gilderhus et al. 1969 all cited in Schnick 1974).
Similarly, for mammals, a 15-kg coyote (33 1b) (Canis latrans) would have to ingest at least
2,000 trout with Ritter and Strongs (1966) maximum tissue concentration to reach the
minimum dosage found harmful to a domestic dog. Based upon these consumption rates, the
probability that any wildlife would be affected by consumption of antimycin killed fish is
negligible.

Technical Description of Effects of CFT Legumine and Prentox Fish Toxicant Powder
(Rotenone) on Water Quality, Human Health, Livestock, and Wildlife

Rotenone is a naturally produced chemical by tropical plants in the bean family. Ground up
derris root has been used for centuries by native South Americans to collect fish as food
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sources (Finlayson et al. 2000). Rotenone is a common garden insecticide and is also used in
organic farming as a natural, botanical insecticide.

Rotenone degradation is affected by temperature (Dawson et al. 1991), pH, and dissolved
oxygen. Sunlight also accelerates chemical breakdown (Finlayson et al. 2000). Temperatures
of 50-75°F provide the greatest toxicity for most species (Davies and Shelton 1983) probably
due to elevated metabolism under those temperatures. Rotenone readily binds with organic
matter and thus it is unlikely that rotenone would reach groundwater (Dawson et al. 1991).
The metabolite of rotenone, rotenolone, persists longer than rotenone. Studies indicate that
rotenolone is approximately one-tenth as toxic as rotenone. No rotenone or rotenone products
were detected during groundwater monitoring of 26 wells in California (Finlayson et al.
2001). Rotenone degrades more rapidly in flowing compared to standing water as photolysis
is increased.

At the levels used for fish control projects, rotenone does not present “unreasonable adverse
effects to humans and the environment” (USEPA 1981b, 1989b). Research indicates that
rotenone does not cause birth defects, reproductive dysfunction, gene mutations, or cancer
(Biotech Research 1981, Goethem et al. 1981, USEPA 1981b, Hazleton Raltech Laboratories
1982, Spencer and Sing 1982, Tisdel 1985 all cited in CDFG 1994). Estimated single lethal
dose of rotenone for humans is 300-500 mg/kg of body weight. That would equate to a 160
Ib. individual drinking 23,000 gallons of water treated at 0.25 ppm active rotenone (highest
allowable treatment rate for fish management per label). At a concentration typically used for
native trout restoration projects, 40 ppb, a 160 Ib. human would have to ingest more than
130,000 gallons of treated water. An intake of 0.7 mg of rotenone per kg of body weight is
considered safe (Haley 1978) which is much greater than could be expected from fish control
projects (Finlayson et al. 2000).

Wildlife or livestock may be exposed for short periods to water treated with rotenone.
Studies have shown that a 0.25 1b bird would have to consume 25 gallons of treated water or
more than forty pounds of fish or invertebrates in 24 hours to receive a lethal dose (Finlayson
et al. 2000). Honeybees exhibit low toxicity to rotenone (LDsy> 30 ug a.i./bee, Stevenson
1978). An LDs for mallard ducks is greater than 2000 mg/kg of body weight (Tucker and
Crabtree 1970, cited by Schnick 1974b). A 1.6 kg duck must consume greater than 12,000
gallons of water treated with rotenone at 50 ppb.

Long-term persistence of rotenone or any components of the two proposed rotenone products
is unlikely. If chronic exposure was possible, a human drinking an average of 2L per day of
rotenone treated water would still consume less rotenone than the reference dose of 4
ug/kg/day (EPA’s Integrated Risk Information System (IRIS) site: www.epa.gov/iris/). At a
treatment concentration of 40 ppb rotenone, a human could safely consume up to 7L of water
per day for the rest of that person’s life.

There are several formulations of rotenone available as a piscicide, liquid and powder
formulations. CFT Legumine and Prentox Fish Toxicant Powder are the rotenone
formulations selected for this project. Inert ingredients in Prentox Fish Toxicant Powder are
cube resins, essentially plant fiber from the root of the plants after they are ground up to
produce the product (Finlayson et al. 2000). The entire root is ground up and packaged rather
than extracting and/or concentrating the active chemical rotenone from ground up roots
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(Hisata 2001). CFT Legumine contains several components primarily composed of
diethylene glycol ethyl ether (DEGEE) and methyl-pyrrolidone (NMP) (Table 3). Trace
amounts of naphthalene, benzene, and toluene are also included but make up less than 1% of
the formulation. CFT Legumine was designed in Europe to treat large river systems to
combat a salmonid parasite Gyrodactylus. The product was intended to provide an alternative
formulation of rotenone which significantly reduced reliance upon petroleum based
hydrocarbons such as naphthalene, benzene, and toluene. At one ppm formulation, a
concentration commonly used in native trout restoration projects, DEGEE and NMP would
be applied at approximate concentrations of 569 and 90 ppb, respectively. Rats given 10,000
ppm DEGEE in drinking water over two years exhibited slight, if any, adverse effects
(http://toxnet.nlm.nih.gov). This dose is nearly 90,000 times greater than the concentration
anticipated for the proposed action. DEGEE is readily biodegradable and does not
bioaccumulate. DEGEE is not considered carcinogenic (www.pesticideinfo.org), mutagenic
(http://toxnet.nlm.him.gov), fetotoxic or teratogenic (Hardin et al. 1984). NMP is a common
industrial solvent and is seeing increasing use in the pharmaceutical industry. A reference
dose or water quality guidelines is not available but literature data indicates that the no
observable adverse effects level for NMP in rats is 6,000 to 18,000 ppm
(http://toxnet.nlm.him.gov). In mice, the value is 2,500 ppm. Adding in a safety factor of
1,000, this would translate into a safe reference dose (a dose a 70 kg human could safely
ingest every day for the rest of that persons life) of 2 to 6 ppm. This is a factor of 25 times
greater than typical piscicide application rates. NMP does not bioaccumulate and is
biodegradeable. The remaining components concentrations would be in the parts per trillion
(ppt) and thus well below any water quality criteria or lifetime exposure guidelines set by the
USEPA (Finlayson et al. 2000).

Table 3. Summary of CFT Legumine components and expected concentrations during field
application.

Analyte CFT Legumine Component at 1 ppm applied
formulation
n-methyl pyrrolidone 90 ppb
Diethylene glycol ethyl ether 569 ppb
Ethylbenzene 0.004 ppb
Sec-butylbenzene 0.004 ppb
n-butylbenzene 0.08 ppb
Naphthalene 0.35 ppb
Methyl naphthalene 0.14 ppb
p-isopropyltoluene 0.005 ppb

Consumption of Rotenone Killed Fish

Non-target organisms may be exposed to rotenone through treated water or dead fish and
aquatic invertebrates. Rotenone is a common ingredient in many treatments for external
parasites on domestic animals including cattle, dogs, and cats. Gill breathing organisms are the
most susceptible to rotenone due to direct gill absorption of the toxin. In the digestive system,
enzymes neutralize much of the effects of rotenone. Rotenone levels in dead fish are generally
less then 0.1 ppm. Studies have determined that a 4-oz. bird would have to consume 100 quarts
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of treated water or more than 40 pounds of dead fish and invertebrates in a 24 hour period to
receive a lethal dose (CDFG 1994).

Potassium permanganate and water quality

Any remaining piscicide would be neutralized at the project boundary with potassium
permanganate applied at 1-4 ppm. Potassium permanganate is an oxidizing agent that breaks
down rapidly into naturally occurring non-toxic compounds of potassium, manganese, and
water (Archer 2001). Sustained exposure to potassium permanganate in a laboratory setting
can be lethal to fish (Marking and Bills 1975), but in piscicide-treated water potassium
permanganate is quickly broken down as it reacts to organic material and the piscicide.
Potassium permanganate degradation products have no deleterious environmental effects at
concentrations used for neutralization of piscicides (Finlayson et al. 2000). Potassium
permanganate is one of the most widely used inorganic chemicals for the treatment of
municipal drinking water and wastewater. Drinking water treatment plants, large and small,
use this versatile oxidant to improve taste and odors; to oxidize iron, manganese, and arsenic;
to treat for and control zebra mussels and biofilm in raw water intake lines; to remove color;
and to provide an alternative pre-oxidant to chlorine in a trithalomethane control program.
Potassium permanganate is used to treat ground water as well as surface supplies. A refence
dose for manganese has been estimated at 140 pg/kg/day (www.epa.gov/iris/). At
concentrations of potassium permanganate commonly used to neutralize piscicides, 1-4 ppm,
a 70-kg human could consume 2 — 10 liters of potassium permanganate treated water per day
for the rest of that person’s life and be considered “safe”.

Tracer dyes and water quality

Various commercial tracer dye products are available to measure travel time in conjunction
with piscicide applications. In practice, a small amount of tracer dye (~100 ml) is introduced
into the stream at an initial location and time recorded to travel to an endpoint. Upon
introduction of the dye to the system, it readily dissipates within the water column. Common
tracer dyes include rhodamine. An 24-hour LCs for mice orally exposed to rhodamine was
calculated at ~2,000 mg/kg (Bright Dyes MSDS). Considering the small amount of dyes used
and the short presence within the system, humans, wildlife, and livestock could not consume
enough tracer dye to be affected.
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Appendix H. List of aquatic macroinvertebrate taxa collected in the upper Rio Costilla
watershed (Jacobi 1988, Lang 1998, Vinson 2002, 2003, and 2004, and NMDGF Files).

Order Family/Subfamily Taxa Location
ACARI Rio Costilla
AMPHIPODA Gammaridae Gammarus lacustris Latir Lakes
AMPHIPODA Hyalellidae Hyalella azteca Powderhouse Creek
Class HIRUDINEA Latir Lake Three, Comanche Creek
Phylum NEMATODA Rio Costilla, Powderhouse Creek
Class OLIGOCHAETA Rio Costilla
Class OLIGOCHAETA Lumbricus aquaticus Rio Costilla
BASOMMATOPHORA Lymnaeidae Lymnaea sp. Rio Costilla, Casias Creek, Comanche Creek
BASOMMATOPHORA Lymnaeidae Fossaria Rio Costilla
BASOMMATOPHORA Planorbidae Comanche Creek,
BASOMMATOPHORA Physidae Physa gyrina Latir Lake 3
BASOMMATOPHORA Physidae Physa sp. Rio Costilla, Casias Creek
BASOMMATOPHORA Physidae Physella Comanche Creek
COLEOPTERA Curculionidae Powderhouse Creek
. . Casias Creek, Rio Costilla, Powderhouse Creek,
COLEOPTERA Dryopidae Helichus sp. Comanche Creek. Vidal Creek
COLEOPTERA Dytiscidae Agabus sp. Comanche Creek
COLEOPTERA Elmidae Cleptelmis sp. Powderhouse Creek, Comanche Creek
Rio Costilla, Casias Creek, Powderhouse Creek,
COLEOPTERA Elmidae Heterlimnius sp. Comanche Creek, Chuckwagon Creek, Little Costilla
Creek, Fernandez Creek
COLEOPTERA Elmidae Heterlimnius Rio Costilla, Casias Creek
corpulentus
COLEOPTERA Elmidac Narpus sp. Powderhouse Creek, Comanche Creek, Little Costilla
Creek, Fernandez Creek
. . Rio Costilla, Powderhouse Creek, Comanche Creek,
COLEOPTERA Elmidae Optioservus sp. Fernandez Creek, Vidal Creek
COLEOPTERA Elmidae Optioservis Rio Costilla
quadrimaculatus
COLEOPTERA Elmidae Zaitzevia parvula Casias Creek, Comanche Creek
COLEOPTERA Hydraenidae Hydraena sp. Comanche Creek, Vidal Creek
COLEOPTERA Hydrophilidae Powderhouse Creek
COLLEMBOLA Powderhouse Creek
DIPTERA Athericidae Atherix sp. Rio Costilla, Powderhouse Creek
DIPTERA Athericidae Ahterix pachypus Rio Costilla
DIPTERA Blephariceridae Agathon sp. Powderhouse Creek
DIPTERA Ceratopogonidae Atrichopogon sp. Comanche Creek, Chuckwagon Creek
DIPTERA Ceratopogonidae Bezzia sp. Powderhouse Creek
. . Powderhouse Creek, Comanche Creek, Chuckwagon
DIPTERA Ceratopogonidae Probezzia sp. Creek, Little Costilla Creek, Vidal Creek
DIPTERA Chironomidac Chironomidae sp. Casias Creek, Rio Costilla, Powderhouse Creek,
Comanche Creek
DIPTERA Chironomidae Tanypodinae sp. Powderhouse Creek, Comanche Creek, Rio Costilla
DIPTERA Tabanidae Tabanus sp. Rio Costilla
DIPTERA Dixidae Comanche Creek
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DIPTERA
DIPTERA
DIPTERA

DIPTERA
DIPTERA

DIPTERA
DIPTERA
DIPTERA

DIPTERA

DIPTERA

DIPTERA
DIPTERA
DIPTERA

DIPTERA

DIPTERA

DIPTERA
DIPTERA
DIPTERA
DIPTERA
EPHEMEROPTERA

EPHEMEROPTERA

EPHEMEROPTERA

EPHEMEROPTERA

EPHEMEROPTERA

EPHEMEROPTERA
EPHEMEROPTERA

EPHEMEROPTERA

EPHEMEROPTERA

EPHEMEROPTERA

EPHEMEROPTERA
EPHEMEROPTERA

EPHEMEROPTERA

EPHEMEROPTERA

EPHEMEROPTERA

EPHEMEROPTERA

EPHEMEROPTERA

EPHEMEROPTERA
EPHERMEROPTERA

EPHEMEROPTERA

Empididae
Empididae
Empididae
Muscidae

Orthocladiinae

Psychodidae
Simuliidae
Simuliidae
Simuliidae
Simuliidae

Stratiomyidae
Stratiomyidae

Tipulidae

Tipulidae

Tipulidae

Tipulidae
Tipulidae

Ameletidae
Baetidae
Bacetidae
Bactidae
Baetidae

Ephemerellidae
Ephemerellidae

Ephemerellidae
Ephemerellidae

Ephemerellidae

Ephemerellidae
Ephemerellidae

Ephemerellidae
Heptageniidae

Heptageniidae
Heptageniidae
Heptageniidae
Heptageniidae

Heptageniidae

Heptageniidae

Chelifera sp.
Oreogeton sp.
Trichoclinocera sp.

Limnophora sp.

Pericoma sp.
Prosimulinum sp.
Simuliidae sp.

Simulium vittatum

Simulium sp.

Odontomyia
Antocha monticola

Dicranota sp.

Hexatoma sp.

Holorusia grandis
Tipula sp.
Culicoides sp.
Dicanota sp.
Ameletus sp.

Baetis sp.
Acentrella sp.

Baetis tricaudatus.

Baetis insignificans
Attenella

Attenella margarita
Drunella coloradensis
Drunella doddsi

Drunella grandis

Ephemerella inermis

Ephemerella infrequens

Timpanoga hecuba

Cinygmula sp.

Epeorus sp.

Heptagenia
Leucrocuta sp.
Rhithrogena
Rhithrogena robusta

Rhithrogena hageni

Rio Costilla, Comanche Creek
Rio Costilla, Powderhouse Creek
Powderhouse Creek

Casias Creek

Powderhouse Creek, Chuckwagon Creek, Little Costilla
Creek, Fernandez Creek, Vidal Creek, Comanche Creek

Powderhouse Creek
Comanche Creek

Rio Costilla, Casias Creek, Powderhouse Creek
Rio Costilla

Powderhouse Creek, Comanche Creek, Chuckwagon
Creek, Vidal Creek

Comanche Creek
Rio Costilla
Casias Creek, Rio Costilla, Comanche Creek

Rio Costilla, Powderhouse Creek, Comanche Creek,
Chuckwagon Creek

Casias Creek, Rio Costilla, Powderhouse Creek,
Comanche Creek, Chuckwagon Creek, Vidal Creek

Rio Costilla, Comanche Creek
Rio Costilla, Comanche Creek, Vidal Creek
Rio Costilla
Rio Costilla
Comanche Creek, Fernandez Creek, Vidal Creek

Powderhouse Creek, Comanche Creek, Little Costilla
Creek, Fernandez Creek, Vidal Creek

Rio Costilla, Comanche Creek

Casias Creek, Rio Costilla, Powderhouse Creek,
Comanche Creek

Rio Costilla
Rio Costilla

Comanche Creek

Powderhouse Creek, Comanche Creek, Little Costilla
Creek, Fernandez Creek

Rio Costilla, Powderhouse Creek

Casias Creek, Rio Costilla, Powderhouse Creek,
Comanche Creek, Fernandez Creek

Comanche Creek, Rio Costilla

Rio Costilla, Casias Creek

Rio Costilla, Comanche Creek

Powderhouse Creek, Comanche Creek, Fernandez
Creek, Rio Costilla

Rio Costilla, Powderhouse Creek, Comanche Creek,
Little Costilla Creek, Fernandez Creek

Rio Costilla
Comanche Creek
Rio Costilla
Rio Costilla

Rio Costilla, Casias Creek, Powderhouse Creek,
Comanche Creek
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EPHEMEROPTERA Leptophlebiidae Paralptophlebia sp. Rio Costilla, Comanche Creek, Chuckwagon Creek
EPHEMEROPTERA Leptophlebiidae Powderhouse Creek
EPHEMEROPTERA Leptohyphidae Trichorhythodes Vidal Creek, Comanche Creek
EPHEMEROPTERA Leptohyphidae Trichorhythodes minutus Comanche Creek
HEMIPTERA Gerridae Comanche Creek
HAPLOTAXIDA Tubificidae Rio Costilla, Comanche Creek
LEPIDOPTERA Comanche Creek
ODANATA Gomphidae Ophiogomphus sp. Comanche Creek
PLECOPTERA Capniidae Casias Creek, Powderhouse Creek, Comanche Creek
PLECOPTERA Chloroperlidac suwallia Comanche Creek, L1ttlgr§:§tllla Creek, Fernandez
PLECOPTERA Chloroperlidac Sweltsa sp. Casias Creek, Powderhouse Creek, Comanche Creek,
Chuckwagon Creek
PLECOPTERA Chloroperlidae Triznaka sp. Comanche Creek
PLECOPTERA Nemouridae Amphinemura sp. Rio Costilla, Powderhouse Creek, Comanche Creek
PLECOPTERA Nemouridae Malenka Powderhouse Creek
PLECOPTERA Nemouridae Zapada sp. Rio Costilla
PLECOPTERA Perlidae Hesperoperla Powderhouse Creek
PLECOPTERA Perlidac Hesperoperla pacifica Rio Costilla, Comanche Creek, Little Costilla Creek,
Fernandez Creek
PLECOPTERA Perlidae Claassenia sabulosa Rio Costilla
PLECOPTERA Perlodidac Cultus sp. Comanche Creek, Chuéi(eZligon Creek, Fernandez
PLECOPTERA Perlodidae Isoperla sp. Rio Costilla, Casias Creek, Comanche Creek
PLECOPTERA Perlodidae Isogenoides. sp. Rio Costilla
PLECOPTERA Perlodidae Megarcys Powderhouse Creek
PLECOPTERA Perlodidae Megarcys signata Comanche Creek
PLECOPTERA Perlodidae Skwala paralella Comanche Creek
PLECOPTERA Perlodidae Pteronarcella Comanche Creek
PLECOPTERA Pteronarcyidae Pteronarcellabadia ~ C2$1as Creek, Rio Costilla, Comanche Creek, Little
Costilla Creek
PLECOPTERA Pteronarcyidae Pteronarcys sp. Comanche Creek
PLECOPTERA Paraleuctra sp. Rio Costilla
PODOCOPIDA Powderhouse Creek
RHYNCHOBDELLIDA Glossiphoniidae Helobdella stagnalis Comanche Creek
. Casias Creek, Rio Costilla, Powderhouse Creek,
TRICHOPTERA Brachycentridae Brachycentrus sp. Comanche Creek, Fernandez Creek, Vidal Creek
TRICHOPTERA Brachycentridae BraChycemrus Rio Costilla
americanus
. . Casias Creek, Rio Costilla, Powderhouse Creek,
TRICHOPTERA Brachycentridae Micrasema sp. Comanche Creek, Fernandez Creek
TRICHOPTERA Glossosomatidae Anagapetus Comanche Creek
TRICHOPTERA Glossosomatidae Agapetus sp. Casias Creek, Comanche Creek, Rio Costilla
TRICHOPTERA Glossosomatidae Agapetus boulderensis Casias Creek
TRICHOPTERA Glossosomatidae Agapetus. Comanche Creek
. Rio Costilla, Powderhouse Creek, Comanche Creek,
TRICHOPTERA Glossosomatidae Glossosoma sp. Chuckwagon Creek, Little Costilla Creek, Vidal Creek
. Rio Costilla, Casias Creek, Powderhouse Creek,
TRICHOPTERA Hydropsychidae Arctopsyche sp. Comanche Creek, Chuckwagon Creek
TRICHOPTERA Hydropsychidae Arctopsyche grandis Rio Costilla
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TRICHOPTERA

TRICHOPTERA

TRICHOPTERA

TRICHOPTERA
TRICHOPTERA
TRICHOPTERA

TRICHOPTERA

TRICHOPTERA
TRICHOPTERA
TRICHOPTERA
TRICHOPTERA
TRICHOPTERA
TRICHOPTERA
TRICHOPTERA
TRICHOPTERA
TRICHOPTERA

TRICHOPTERA

TRICHOPTERA

TRICHOPTERA
TRICHOPTERA
TRICHOPTERA
TRICHOPTERA
TRICHOPTERA
TRICHOPTERA

TRICHOPTERA
TRICHOPTERA

TROMBIDIFORMES

VENEROIDEA
VENEROIDEA
VENEROIDEA
VENEROIDEA

Hydropsychidae
Hydropsychidae
Hydropsychidae
Hydropsychidae
Hydroptilidae
Hydroptilidae
Lepidostomatidae
Leptoceridae
Limnephilidae
Limnephilidae
Limnephilidae
Limnephilidae
Limnephilidae
Limnephilidae
Limnephilidae
Limnephilidae

Philopotamidae
Rhyacophilidae

Rhyacophilidae
Rhyacophilidae
Rhyacophilidae
Rhyacophilidae
Uenoidae
Uenoidae

Uenoidae

Uenoidae

Pisidiidae
Pisidiidae
Pisidiidae
Pisidiidae

Cheumatophyche sp. Rio Costilla

Helicopsyche borealis Rio Costilla

Rio Costilla, Casias Creek, Powderhouse Creek,

Hydropsyche sp. Comanche Creek, Chuckwagon Creek, Vidal Creek

Parapsyche sp. Powderhouse Creek

Hydroptila sp. Rio Costilla, Comanche Creek

Ochrotrichia sp. Rio Costilla, Casias Creek, Powderhouse Creek

Powderhouse Creek, Comanche Creek, Chuckwagon

Lepidostoma sp. Creek, Fernandez Creek, Rio Costilla

Oecetis sp. Comanche Creek
Powderhouse Creek

Rio Costilla

Dicosmoecus sp.
Dicosmoecus atripes
Ecclisomyia sp. Powderhouse Creek

Comanche Creek

Casias Creek, Comanche Creek, Vidal Creek

Hesperophylax sp.
Limnephilus sp.
Limnephilus abbreviatus Casias Creek
Psychoglypha sp. Comanche Creek

Oligophlebodes Casias Creek

Dolophilodes sp. Powderhouse Creek

Powderhouse Creek, Little Costilla Creek, Fernandez

Rhyacophila Creck

Rhyacophila brunea cpx. Casias Creek, Powderhouse Creek, Comanche Creek

Rhyacophila acropedes Rio Costilla

Rhyacophila

. Rio Costilla
coloradensis

Rhyacophila hyalinata Casias Creek, Rio Costilla, Powderhouse Creek

Neophylax sp. Powderhouse Creek

Neothremma sp. Comanche Creek, Fernandez Creek

Oligophlebodes sp.
Oligophlebodes minutus

Powderhouse Creek, Casias Creek
Rio Costilla
Powderhouse Creek
Latir Lake 3
Latir Lake 3
Latir Lake 3
Comanche, Vidal Creek

Pisidium casertanum
Pisidium gyrina
Pisidium ventricosum
Pisidium sp.
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Appendix I. Native wildlife known or expected to occur within the project area (Bison M 4/06).

Common Name

Scientific Name

Fence lizard

Mountain short-horned lizard
Western rattlesnake
Many-lined skink
Blackneck garter snake
Wandering garter snake
Bull snake

Smooth green snake
Blue grouse

Badger

Big brown bat

Fringed bat

Hoary bat

Long-eared myotis
Long-legged myotis
Silver-haired bat
Western small-footed myotis
Little brown myotis bat
Black bear

Beaver

Bobcat

Colorado chipmunk
Least chipmunk
Coyote

Mule deer

Gunnison’s prairie dog
Common gray fox

Red fox

Botta’s pocket gopher
Northern pocket gopher
Mountain lion
Yellow-bellied marmot
American marten
Brush mouse

Deer mouse

New Mexico meadow jumping mouse

Western jumping mouse
Rock mouse

Common muskrat

Pika

Porcupine

Mountain cottontail
Snowshoe hare

Raccoon

Bushy-tailed wood rat
Mexican wood rat

Masked shrew

Merriam’s shrew

Dusky shrew

Water shrew

Striped skunk

Golden mantled ground squirrel
Thirteen-lined ground squirrel

Sceloporus undulates
Phrynosoma hernandesi
Crotalus viridis Cerberus
Eumeces multivirgatus
Thamnophis cyrtopsis
Thamnophis elegans
Pituophis catenifer
Liochlorophis vernalis
Dendragapus obscurus
Taxidea taxus

Eptesicus fuscus

Myotis thysanodes
Lasiurus cinereus
Myotis evotis

Myotis volans
Lasionycteris noctivagans
Myotis ciliolabrum
Myotis lucifugus

Ursus americanus
Castor Canadensis

Lynx rufus

Neotamias quadrivittatus
Neotamias minimus
Canis latrans
Odocoileus hemionus
Cynomys gunnisoni
Urocyon cinereoargenteus
Vulpes vulpes
Thomomys bottae
Thomomys talpoides
Puma concolor
Marmota flaviventris
Martes Americana
Peromyscus boylii
Peromyscus maniculatus
Zapus hudsonius luteus
Zapus princeps
Peromyscus nasutus
Ondatra zibethicus
Ochotona princeps
Erethizon dorsatum
Sylvilagus nuttalli

Lepus Americana
Procyon lotor

Neotoma cinerea
Neotoma Mexicana
Sores cinereus

Sorex merriami

Sorex monticolus

Sorex palustris
Mephistis mephitis
Spermophilus lateralis
Spermophilus tridecemlineatus



Rock squirrel

Spotted ground squirrel
Abert’s squirrel

Red squirrel

Heather vole

Meadow vole
Long-tailed vole
Red-backed vole
Ermine weasel
Long-tailed weasel

Spermophilus variegates
Spermophilus spilosoma
Sciurus aberti
Tamiasciurus hudsonicus
Phenacomys intermedius
Microtus pennsylvanicus
Microtus longicaudus
Clethrionomys gapperi
Mustela erminea
Mustela frenata
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Appendix J. Bird species found or potentially found within the project area that are
protected under the Migratory Bird Treaty Act (Bison M 4/06).

Common Name

Scientific Name

Brewer’s blackbirds
Red-winged blackbirds
American redstart
Mountain bluebird
Western bluebird
Bushtit

Black-capped chickadee
Mountain chickadee
Brown creeper

Belted kingfisher

Red crossbill
White-winged crossbill
American crow
American dipper
Mourning dove
Mallard duck
Common merganser
Northern pintail
Golden eagle
Peregrine falcon
Prairie falcon

Cassin’s finch

House finch

Rosy finch

Northern flicker
Ash-throated flycatcher
Cordilleran flycatcher
Dusky flycatcher
Hammond’s flycatcher
Olive-sided flycatcher
American goldfinch
Lesser goldfinch

Gray catbird

Canada goose

Evening grosbeak
Pine grosbeak
Red-tailed hawk
Sharp-shinned hawk
Swainson’s hawk
Black-chinned hummingbird
Broad-tailed hummindbird
Rufous hummingbird
Calliope hummingbird
Gray jay

Pinyon jay

Scrub jay

Stellar’s jay
Dark-eyed junco
American kestrel
Killdeer

Cassin’s kingbird
Western kingbird

Euphagus cyanocephalus
Agelaius phoeniceus
Setophaga ruticilla tricolora
Sialia currucoides

Sialia Mexicana bairdi
Psaltriparus minimus
Poecile atricapilla
Poecile gambeli

Certhia Americana
Ceryle alcyon

Loxia curvirostra

Loxia leucoptera

Corvus brachyrhynchos
Cinclus mexicanus
Zenaida macroura

Anas platyrhynchos
Mergus merganser

Anas acuta

Aquila chrysaetos

Falco peregrinus

Falco mexicanus
Carpodacus cassinii
Carpodacus mexicanus
Leucosticte atrata
Colaptes auratus
Myiarchus cinerascens
Empidonax occidentalis
Empidonax oberholseri
Empidonax hammondii
Contopus cooperi
Carduelis tristis
Carduelis psaltria
Dumetella carolinensis ruficrissa
Branta Canadensis
Coccothraustes verpertinus
Pinicola enucleator
Buteo jamaicensis
Accipiter striatus

Buteo swainsoni
Archilochus aleandri
Selasphorous platycercus
Selasphorus rufus
Stellula calliope
Perisoreus canadensis
Gymnorhinus cyanocephalus
Aphelocoma californica
Cyanacitta stelleri

Junco hyemalis

Falco sparverius
Charadrius vociverus
Tyrannus vociferans
Tyrannus verticalis
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Belted kingfisher
Golden-crowned kinglet
Ruby-crowned kinglet
Black-billed magpie
Meadowlark

Common nighthawk
Clark’s nutcracker
Pygmy nuthatch
Red-breasted nuthatch
White-breasted nuthatch
Flammulated owl
Great-horned owl
Long-eared owl
Northern pygmy owl
Northern saw-whet owl
Western screech owl
Long-eared owl
Common raven
American robin

Spotted sandpiper
Red-naped sapsucker
Williamson’s sapsucker
Pine siskin

Townsend’s solitaire
Common Snipe
Brewer’s sparrow
Chipping sparrow

Lark sparrow

Lincoln’s sparrow
Savannah sparrow
Song sparrow

Vesper sparrow
White-crowned sparrow
Bank swallow

Barn swallow

Cliff swallow
Rough-winged swallow
Tree swallow
Violet-green swallow
White-throated swallow
Hepatic tanager
Western tanager

Hermit thrush
Swainson’s thrush
Juniper titmouse
Green-tailed towhee
Spotted towhee

Solitary vireo

Cassin’s vireo
Plumbeous vireo
Warbling vireo

Turkey vulture

Grace’s warbler
Black-throated gray warbler
Macgillivray’s warbler
Orange-crowned warbler
Townsend’s warbler

Ceryle alcyon

Regulus satrapa
Regulus calendula
Pica hudsonica
Sturnella neglecta
Chordeiles minor
Nucifraga columbiana
Sitta pygmaea

Sitta canadensis

Sitta carolinensis

Otus flammeolus

Bubo virginianus

Asio otus

Glacidium gnoma
Aegolius acadicus
Otus kennicottii

Asio otus

Corvus corax

Turdus migratorius
Actitis macularia
Sphyrapicus nuchalis
Sphyrapicus thyroideus
Carduelis pinus
Myadestes townsendi
Gallinago gallinago
Spizella breweri
Spizella passerine
Chondestes grammacus
Melospiza lincolnii
Passeerculus sandwichensis
Melospiza melodia
Pooecetes gramineus
Zonotrichia leucophrys
Riparia riparia
Hirundo rustica
Petrochelidon pyrrhonota
Stelgidopteryx serripennis
Tachycineta bicolor
Tachycineta thalassina
Aeronautes saxatalis
Piranga flava

Piranga ludoviciana
Cathatus guttatus
Catharus ustulatus
Baeolophus ridgwayi
Pipilo chlorurus

Pipilo maculatus

Vireo solitarius

Vireo cassinii

Vireo plumbeus

Vireo gilvus

Cathartes aura
Dendroica graciae
Dendroica nigrescens
Oporornis tolmiei
Vermivora celata
Dendroica townsendi
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Wilson’s warbler
Yellow warbler
Yellow-rumped warbler
Bohemian waxwing
Acorn woodpecker
Downy woodpecker
Ladder-backed woodpecker
Lewis’s woodpecker
Three-toed woodpecker
Canyon wren

House wren

Common yellowthroat

Wilsonia pusilla
Dendroica petechia
Dendroica coronata
Bombycilla garrulus
Melanerpes formicivorus
Picoides pubescens
Picoides scalaris
Melanerpes lewis
Picoides tridactylus
Catherpes mexicanus
Troglodytes aedon
Geothlypis trichas
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