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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. 
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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 19th 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 
(NMDGF 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 
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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. 
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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).   
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Figure 1.  Project Area A. Section of the Rio Costilla watershed within Vermejo Park 
Ranch.
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Figure 2. Project Area B. Section of the Rio Costilla watershed within Carson National 
Forest.
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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: 

Whether this project would achieve goals associated with the restoration of RGCT 
and conservation of other native fishes (NMDGF).
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).  
Whether all requirements for the federal Sport Fish Restoration Act Grant have 
been met for project reimbursement (Regional Director, Region 2, USFWS).
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 
NMDGF 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: 

disclosure of effects of the restoration actions on quality and quantity of fishing 
within the project area 
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 10th 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. 

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

Latir Creek

Costilla Reservoir

Comanche Creek

Rio Costilla

7 0 7 14 Miles

Costilla
# Existing Barriers
# Potential Barriers
# Permanent Barrier N

EW

S



18

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 NMDGF 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: 

Use only established roads where available for vehicle access (both action 
alternatives) 
Collect and bury piscicide killed fish away from known archaeological sites 
(preferred alternative) 
Permanent barrier would be colored and textured to blend with surrounding landscape 
within limits of engineering design (both action alternatives) 
Post signs to notify public of piscicide use (preferred alternative) 
Collect juvenile amphibians, if observed within a project subsegment, and hold off-
site to preclude piscicide exposure (preferred alternative)
Strict adherence to the piscicide label for transportation, storage, application, and 
personal protective equipment (preferred alternative) 
Piscicide use records would be kept (preferred alternative) 
Benthic macroinvertebrate sampling prior to, post and one-year post-treatment of a 
piscicide (preferred alternative) 
Salvage and restocking of native fishes (preferred alternative) 
Collect and analyze water quality samples prior to and post-application of piscicides 
(preferred alternative) 
Current fish health certification for any RGCT donor stream or hatchery (both action 
alternatives) 
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. 
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Table 1. Comparison of alternatives meeting project objectives. 

Objective Alternative 1 –  
No Action 

Alternative 2 – 
Angling, 

Electrofishing/Netting
and Piscicide  

Alternative 3 – Angling 
and 

Electrofishing/Netting

Expand range of RGCT on 
VPR, RCCLA, and CNF  for 

recreation and ecological 
purposes. (NMDGF 2002)  

No progress made.  
Continued decline, 
introgression, and 

confinement to 
headwaters of RGCT 

populations in Rio 
Costilla watershed. 

Expand RGCT 
distribution by >150 

stream miles and over 
100 lake surface ac.  

Expand range of RGCT. 
Population security 

unlikely.  

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. 

Alternative Resource Affected or 
Issue Alternative 1 – No 

action 
Alternative 2- 

Preferred Alternative 
Alternative 3 

Water quality No effect. Short-term turbidity 
increase from humans 
walking in stream and 
along riparian corridor. 
Short-term effect from 
piscicide application. 

Repeated short-term  
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 
turbidity during barrier 
construction 

construction. 

Water quantity No effect. No effect. No effect. 
Wetlands No effect. No effect. No effect. 
Aquatic Habitat No effect. Fish migration barriers 

would modify stream 
channel in limited areas. 

Fish migration barriers 
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 
of three sensitive fish 
species.

Expand range of RGCT 
by >150 miles. 
Potentially expand range 
of RGC and RGS.  

Temporarily expand 
range of RGCT. 
Continually expose 
RGCT to electric 
current.

Terrestrial Habitat No effect. Short-term presence of 
humans in project area. 

Repeated, long-term 
presence of humans in 
project area. 

Terrestrial Wildlife No effect. Short-term presence of 
humans in project area 

Repeated, long-term 
presence of humans in 
project area. 

Cultural Resources No effect. No effect. No effect. 
Wilderness NA NA NA 
Recreation Maintain, possibly 

decreased, RGCT 
angling opportunities. 

Temporary loss of 
angling opportunities in 
portion of project area. 

Long-term loss of 
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 
angling opportunity. 
Potential listing of 
RGCT as threatened or 
endangered. 

Increased RGCT 
angling opportunities. 

Temporary increase in 
RGCT angling 
opportunity. Potential 
listing of RGCT as 
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. 

#

#

#

#
#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#
#

#

#

#

#
####

#

#

#
#

#

#
# #

#

#
#

##

#

Costilla

Amalia

Latir Creek

Rio Costilla

Comanche Creek

Project Terminus

5 0 5 10 Miles

Costilla River and Tribs

OSE Wells
# DOM
# IRR
# SAN

N

EW

S



30

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 (9th 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 ½ life of hours, rotenone ½ 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 
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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 



35

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, NMDGF 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 
NMDGF 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 oz. 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.
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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 
(acres) 

Max. Depth 
(m)

Mean Depth 
(m)

Volume
(AF)

Fish Species 
Present

Seven Lakes 
Lake 1 1.0 3.0 1.5 5.1 Yes 

Seven Lakes 
Lake 2 1.9 4.7 3.1 19.3 Brook trout 

Seven Lakes 
Lake 3 1.0 2.2 0.9 3.0 Brook trout 

Seven Lakes 
Lake 4 Not currently fish habitat No 

Seven Lakes 
Lake 5 4.0 8.5 5.0 65.6 Brook trout 

Seven Lakes 
Lake 6 0.8 3.7 2.1 5.5 Brook trout 

Seven Lakes 
Lake 7 3.5 2.7 2.0 22.6 Brook trout 

Twin Lakes 
#1 Not currently fish habitat No 

Twin Lakes 
#2 Not currently fish habitat No 

Beaver Lake  Not Available Not Available Not
Available Brook trout 

Lake #2 2.3 5.2 3.2 24.1 No 

Casias Lake 1 2.7 2.8 1.8 16.0 
Brook trout, 

cutthroat 
trout

Casias Lake 2 1.1 2.3 1.8 6.5 
Brook trout, 

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 
(acres) 

Max Depth 
(m)

Mean Depth 
(m)

Volume
(AF)

Fish Species 
Present

Lake 1 4.0 1.2 0.7 6.9 
Cutthroat 

trout, sucker 
sp.

Lake 2 0.7 0.9 0.5 1.1 
Cutthroat 

trout, sucker 
sp.

Lake 3 13.1 11.2 4.2 180.6 
Cutthroat 

trout, sucker 
sp.

Lake 4 4.6 3.3 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 5.4 No 

Lake 7 2.0 2.4 1.5 9.9 No 

Lake 8 3.1 3.3 1.7 17.2 No 

Lake 9 10.8 12.8 8.2 291.3 No 
Little Blue 

Lake 2.8 10.8 6.6 60.2 Rainbow
trout
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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.

Water Name Site Description Date of 
Survey Survey Type Adult 

Trout/100 m Species Found

Costilla Creek Site 1 Jun-04 Multiple Pass 
Depletion 51 ONVI, ONMY, SAFO, 

SATR

Costilla Creek Site 2 Jun-04 Multiple Pass 
Depletion 17 ONVI

Costilla Creek Site 3 Jun-04 Multiple Pass 
Depletion 13 ONVI

Costilla Creek Site 4 Jun-04 Multiple Pass 
Depletion 21 ONVI

Costilla Creek Site 5 Jun-04 Multiple Pass 
Depletion 11 ONVI

Casias Creek 1/4 mile above 
costilla lodge road Jul-03 Multiple Pass 

Depletion 15 SAFO, ONMY

Casias Creek Just Below 7 Lakes 
Culvert Jul-03 Multiple Pass 

Depletion 53 SAFO, ONMY, SATR

Casias Creek Above culvert in 
middle meadow Jul-03 Multiple Pass 

Depletion 17 SAFO

Casias Creek Just below upper 
trib Jul-03 Multiple Pass 

Depletion 11 SAFO

Allen Creek Entire System Jul-05 Spot Check NA SAFO

Santistevan Creek Jul-03 Spot Check NA SAFO

Long Canyon 
Creek Near Seven Lakes Jul-05 Spot Check NA SAFO

Vermejo Park Ranch
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Table 6 continued. 

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). 

Lower Comanche 
Creek

Below Vidal Creek 
Confluence Aug-05 Multiple Pass 

Depletion 13 ONVI, CACO, CACA, 
RHCA

Lower Comanche 
Creek

Below Chuck 
Wagon Canyon Aug-05 Multiple Pass 

Depletion 19 ONVI, ONCX, CACO, 
CACA, RHCA

Lower Comanche 
Creek Below Little Costilla Aug-05 Multiple Pass 

Depletion 33 ONVI, ONCX, CACO, 
CACA, RHCA

Lower Comanche 
Creek Above Little Costilla Aug-05 Multiple Pass 

Depletion 16 ONVI, CACO, CACA, 
RHCA

Upper Comanche 
Creek

Above Vidal Creek 
Confluence Aug-05 Multiple Pass 

Depletion 2 ONVI, CACO, RHCA

Upper Comanche 
Creek Upper Meadows Aug-05 Multiple Pass 

Depletion 2 ONVI, CACO

Little Costilla 
Creek Site 1 Aug-05 Multiple Pass 

Depletion 5 ONVI, ONMY, CACO

Little Costilla 
Creek Site 2 Aug-05 Multiple Pass 

Depletion 5 ONVI, ONMY, CACO

Gold Creek Site 1 Aug-05 Multiple Pass 
Depletion 2 ONVI

Vidal Creek Clayton Camp Aug-05 Multiple Pass 
Depletion 1 ONVI, CACO

Vidal Creek Upper Meadow Aug-05 Multiple Pass 
Depletion 3 ONVI, CACO

Powderhouse 
Creek Above Barrier Jul-04 Multiple Pass 

Depletion 16 ONVI

Powderhouse 
Creek Site 2- below barrier Jul-04 Multiple Pass 

Depletion 12 ONVI, SAFO

Costilla River Valle Vidal 
Boundary Sep-03 Multiple Pass 

Depletion 19 ONCX, ONMY, CACO, 
CACA, RHCA

Costilla River Upper Site Sep-03 Multiple Pass 
Depletion 63 ONCX, ONMY, SATR, 

RHCA, CACO

Costilla River La Cueva Sep-03 Multiple Pass 
Depletion 63 ONCX, ONMY, SATR, 

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

Costilla River Above Latir 
Confluence Sep-03 Multiple Pass 

Depletion 2 ONCX, CACO

Latir Creek 1999-2000 Spot Check NA ONCX

Carson National Forest

Rio Costilla Cooperative Livestock Association
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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 
Ambystoma
tigrinum

Varied with water nearby
(2,950-11,000 ft.) 

Yes (2004) No 

Western Chorus 
Frog
Pseudacris
triseriata 

Mountain lakes, wet 
meadows, ditches, 
shortgrass prairie, playa 
lakes (4000-9600 ft) 

Yes (2006) No 

Northern Leopard 
Frogs (Rana
pipiens)

Streams, lakes, and rivers 
(<9,600 ft.) 

Yes (2004) Yes 

Canyon Tree Frog 
(Hyla arenicolor)

Rock outcrops along 
woody streams, talus 
slopes with sufficient 
moisture (4,000 – 8,200 
ft.)

Historic specimen 
collected in Taos 
County

No

Woodhouse’s Toad 
(Bufo woodhousii)

Mesic areas in the vicinity 
of streams and river 
valleys (3,000 – 8,000 ft.) 

Historic specimen 
collected in Taos 
County

No

New Mexico 
Spadefoot (Spea
multiplicata)

Grasslands, sagebrush 
flats, semi-arid 
shrublands, river valleys
(3,000 – 8,500 ft.) 

Historic specimen 
collected in Taos 
County

No

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/m2. 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.

Macroinvertebrate Density 

Number of Taxa 

EPT Taxa Richness 

0

1000

2000

3000

4000

5000

6000

7000

8000

9000

1 2 3 Control

Site

# 
sq

ua
re

 m 1d pre

2w k post

1yr post

0

5

10

15

20

25

1 2 3 Control

Site

# 
ta

xa

1d pre

2w k post

1yr post

0

2

4

6

8

10

12

1 2 3 Control

Site

# 
EP

T 
ta

xa 1d pre

2w k post

1yr post



49

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. LC50) to 24.0 ppm 
(24 hr. LC50) for the leopard frog (Farringer 1972). Leopard frog larvae are more sensitive with 
a 24 hr. LC50 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 LC50 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

Myotis lucifugus occultus R3 Forest, State – sensitive 

Townsend’s pale big-eared 
bat

Plecotus townsendii pallescens R3 Forest, State – sensitive 

New Mexican jumping 
mouse 

Zapus hudsonius luteus R3 and CNF Forest – 
sensitive, State – sensitive 

Ringtail Bassariscus astutus R3, State – sensitive 
American marten Martes americana origenes R3 Forest – sensitive, State 

– threatened 
Rocky mountain bighorn 
sheep

Ovis canadensis canadensis R3 Forest - sensitive 

Birds
Baird’s sparrow Ammodramus bairdii State – threatened 
White-faced ibis Plegadis chihi R3 Forest – sensitive 
Bald eagle Haliaeetus leucocephalus Federal, State – threatened 
Northern goshawk Accipiter gentilis R3 and CNF  Forest - 

sensitive
Swainson’s hawk Buteo swainsoni R3 Forest – sensitive 
Ferruginous hawk Buteo regalis R3 Forest – sensitive 
American peregrine falcon Falco peregrinus anatum R3 and CNF Forest – 

sensitive
White-tailed ptarmigan Lagopus leucurus altipetens R3 and CNF Forest – 

sensitive, State - threatened 
Mountain plover Charadrius montanus R3 Forest – sensitive 

State - sensitive 
Yellow-billed cuckoo Coccyzus americanus 

occidentalis 
R3 Forest – sensitive, State 
– sensitive, Federal- 
Candidate 

Flammulated owl Otus flammeolus R3 Forest – sensitive 
Mexican spotted owl Stris occidentalis lucida Federal – threatened 
Boreal owl Aegolius funereus R3 and CNF Forest – 

sensitive, State –  threatened 
White-eared hummingbird Hylocharis leucotis borealis R3 Forest – sensitive, State - 

threatened
SW willow flycatcher Empidonas traillii extimus Federal – endangered, State 

– endangered 
Loggerhead shrike Lanius ludovicianus State – sensitive 
Gray Vireo Vireo vicinior R3 Forest – sensitive, State 

– sensitive 
Amphibians
Northern leopard frog Rana pipiens R3 and CNF Forest - 

sensitive
Fishes
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Rio Grande cutthroat trout Oncorhynchus clarki virginalis R3 and CNF Forest, State – 
sensitive

Rio Grande sucker Catostomus plebeius R3 Forest – sensitive 
Rio Grande chub Gila Pandora CNF Forest, State – 

sensitive
Invertebrates   
Snails
Cockerell’s striate disk snail Discus shimeki cockerilli State – sensitive 
Linnaeus’ ramshorn snail Gyraulus crista CNF Forest - sensitive 
Wrinkled marshsnail Stagnicola caperatus R3 Forest – sensitive, State - 

endangered
Clams 
Sangre de Cristo peaclam Pisidium sanguinichristi State – threatened 

R3 and CNF Forest – 
sensitive

Plants
Ripley milk-vetch Astragalus ripleyi CNF Forest – sensitive 
Hairless fleabane (AKA 
Pecos Fleabane) 

Erigeron sublager CNF Forest – sensitive 

Small-head golden-weed Haplopappus microcephalus CNF Forest – sensitive 
Arizona Willow Salix arizonica CNF Forest – sensitive 
Sierra Blanca kitten-tail Besseya oblongifolia 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. LC50 for antimycin 
ranging from 50 ppb to 5 ppm (Schnick 1974). A 96 hr. LC50  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. 



61

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 31with “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 NMDGF. 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 NMDGF 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 NMDGF 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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Appendix A. Project Scoping Letter 

GOVERNOR 
Bill Richardson 

DIRECTOR AND SECRETARY 
TO THE COMMISSION 
Bruce C. Thompson

         STATE OF NEW MEXICO
   DEPARTMENT OF GAME & FISH

One Wildlife Way
Post Office Box 25112 
Santa Fe, NM 87504 

Phone:  (505) 476-8055
Fax:      (505) 476-8131

Visit our website at www.wildlife.state.nm.us 
For basic information or to order free publications:  1-800-862-9310.

STATE GAME COMMISSION 

Leo V. Sims, II, Chairman 
Hobbs, NM

Dr. Tom Arvas, Vice-Chairman 
Albuquerque, NM 

David Henderson, Commissioner 
Santa Fe, NM 

Alfredo Montoya, Commissioner 
Alcalde, NM 

Peter Pino, Commissioner 
Zia Pueblo, NM 

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 
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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 
Construct temporary barriers to inhibit upstream movement including: 

-Road culvert modifications 
-Gabion barriers 
-Concrete barriers 

Construct permanent barrier on the Rio Costilla composed of reinforced concrete 

Fish Removal 
Fishing regulation amendments to permit increased angler harvest limits  
Mechanical removal by electrofishing and nets: 

-Non-trout and non-native species
-Non-native trout transferred to non-project waters for angling opportunities 

Fish Salvage Order by New Mexico Department of Game and Fish Director 
Chemical application and neutralization 

Native Fish Confinement (temporary)  
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 

Potential genetic testing of Rio Grande cutthroat trout

Fish Transport 
Fish health certification will be obtained prior to transport of salvaged fish beyond 
the Rio Costilla watershed 
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 
Stock pure Rio Grande cutthroat trout within a project subsegment upon 
successful restoration
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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Appendix C. Public Meeting Legal Notices and Educational Information. 
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Native Fish Restoration in the 
Rio Costilla Watershed, Taos County, New Mexico 

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 
questions 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.

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

A. 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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Q. What is the nature of the fishery management problem? 
A. 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. 

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

A. 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.

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

A. 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. 

Q. Why is a piscicide most effective for removing unwanted fish species? 
A. 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.

Q. What is a piscicide? 
A. A piscicide is a pesticide that is particularly toxic to fish. There are two types 

of piscicides available for fisheries managers, rotenone and antimycin.

Q. What is rotenone? 
A. 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. 

Q. What is antimycin? 
A. 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.

Q. Are piscicides harmful to people when used as a fishery management tool?
A. 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. 

Q. How long will piscicide treatments take?
A. 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. 

Q. Do piscicides affect all aquatic animals the same?
A. 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. 

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

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

A. 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. 

Q. What are some of the short-term effects of the proposed restoration project?
A. 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. 

Q. What are some of the long-term effects of the proposed restoration project?
A. 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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Appendix D. Categorical Exclusion for Comanche Creek RGCT Management Barrier. 
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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 lb. 
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 NMDGF 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 (NMDGF 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).

NMDGF routinely removes non-native trout from RGCT streams to suppress the unwanted 
fish population (NMDGF 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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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 

Costilla
Reservoir   N N N Y N 

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 3.3 N N N N N 

Latir Lake 5 4.1 6.0 N N N N N 
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Latir Lake 6 1.6 1.4 Y Y Y N N 

Latir Lake 7 2.0 2.4 Y Y Y Y Y 

Latir Lake 8 3.1 3.3 Y Y Y Y Y 

Latir Lake 9 10.8 12.8 N N Y Y Y 

Little Blue 
Lake 2.8 10.8 N N Y Y Y 

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 

Length
(km) 

Problems with 
Treatment 

Initial Purpose 
Achieved 

Rio de las Vacas 1982 Rotenone 15 Fish kill  
below barrier 

Yes

Nabor Creek and 
Nabor Lake 

1982 Rotenone 2.2 (in NM) None Yes 

Upper Pecos River 1992 Antimycin 5.2 None Yes 
Jacks Creek 1992 Antimycin 9.6 None Yes 
Rio Cebolla 1994 Antimycin 6.5 Fish kill below 

barrier 
Yes

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 

barrier 
No

Leandro Creek 1998 Antimycin 4.8 Fish kill below 
barrier 

Yes

South Ponil Creek 2000 Antimycin 11.2 None Yes 
Costilla Creek and 
three lakes 

2002 Antimycin 21.0 None Yes 
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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 CO2.
Antimycin interrupts cellular respiration by inhibiting electron transport between cytochrome 
b and cytochrome c 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 54º 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 LD50 values for a variety of mammals ranging from 1.0 mg/kg for lambs to 55 
mg/kg for mice. A 150-lb (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. 

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 

Sample Site 
Name Location Time

Acetone Diethyl phthalate

Site A Below Barrier Pre-treatment ND ND

Post-treatment 80 28.8

48 hours Post-
treatment ND ND

Site B

Lower Costilla 
Creek 
(downstream of 
site A)

Pre-treatment ND ND

Post-treatment ND ND

48 hours Post-
treatment ND ND

Site C

Costilla 
Reservoir 
(downstream of 
Site B)

Pre-treatment 4.6 ND

48 hours Post-
treatment ND 0.6

ND = Not detectable

Concentration (ug/L)
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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 

at
concentration 

of 10 ppb 

Antimycin 

10 ppb 

Diethyl
phthalate
13 ppb 

Acetone

50 ppb 

Nonoxyl 9 

7 ppb 

Fraction of 
RfD,

2/Liters/day, 
70 kg human 

17% 0.05% 0.16% 0.7% 

Quantity of 
water

required to 
be consumed 
to equal RfD 

12 L 
(3.2 gal.) 

4300 L 
(1136 gal.) 

1260 L 
(333 gal.) 

300 L 
(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 μg/kg. Herr et al. (1967) 
calculated an oral LD50 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 
LD50 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 lb) (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 
lb. 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 lb. 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 lb 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 (LD50 > 30 g a.i./bee, Stevenson 
1978). An LD50  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 

g/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 trihalomethane 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 g/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 LC50 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 

COLEOPTERA Dryopidae Helichus sp. Casias Creek, Rio Costilla, Powderhouse Creek, 
Comanche Creek, Vidal Creek 

COLEOPTERA Dytiscidae Agabus sp. Comanche Creek 

COLEOPTERA Elmidae Cleptelmis sp. Powderhouse Creek, Comanche Creek 

COLEOPTERA Elmidae Heterlimnius sp. 
 Rio Costilla, Casias Creek, Powderhouse Creek, 

Comanche Creek, Chuckwagon Creek, Little Costilla 
Creek, Fernandez Creek 

COLEOPTERA Elmidae Heterlimnius
corpulentus Rio Costilla, Casias Creek 

COLEOPTERA Elmidae Narpus sp. Powderhouse Creek, Comanche Creek, Little Costilla 
Creek, Fernandez Creek 

COLEOPTERA Elmidae Optioservus sp. Rio Costilla, Powderhouse Creek, Comanche Creek, 
Fernandez Creek, Vidal Creek 

COLEOPTERA Elmidae Optioservis
quadrimaculatus Rio Costilla 

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 

DIPTERA Ceratopogonidae Probezzia sp. Powderhouse Creek, Comanche Creek, Chuckwagon 
Creek, Little Costilla Creek, Vidal Creek 

DIPTERA Chironomidae 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 Empididae Chelifera sp. Rio Costilla, Comanche Creek 

DIPTERA Empididae Oreogeton sp.  Rio Costilla, Powderhouse Creek 

DIPTERA Empididae Trichoclinocera sp. Powderhouse Creek 

DIPTERA Muscidae Limnophora sp. Casias Creek 

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

DIPTERA Psychodidae Pericoma sp. Powderhouse Creek 

DIPTERA Simuliidae Prosimulinum sp. Comanche Creek 

DIPTERA Simuliidae Simuliidae sp. Rio Costilla, Casias Creek, Powderhouse Creek 

DIPTERA Simuliidae Simulium vittatum Rio Costilla 

DIPTERA Simuliidae Simulium sp. Powderhouse Creek, Comanche Creek, Chuckwagon 
Creek, Vidal Creek 

DIPTERA Stratiomyidae Comanche Creek 

DIPTERA Stratiomyidae Odontomyia Rio Costilla 

DIPTERA Tipulidae Antocha monticola Casias Creek, Rio Costilla, Comanche Creek 

DIPTERA Tipulidae Dicranota sp. Rio Costilla, Powderhouse Creek, Comanche Creek, 
Chuckwagon Creek 

DIPTERA Tipulidae Hexatoma sp. Casias Creek, Rio Costilla, Powderhouse Creek, 
Comanche Creek, Chuckwagon Creek, Vidal Creek 

DIPTERA Tipulidae Holorusia grandis Rio Costilla, Comanche Creek 

DIPTERA Tipulidae Tipula sp. Rio Costilla, Comanche Creek, Vidal Creek 

DIPTERA   Culicoides sp. Rio Costilla 

DIPTERA   Dicanota sp. Rio Costilla 

EPHEMEROPTERA Ameletidae Ameletus sp. Comanche Creek, Fernandez Creek, Vidal Creek 

EPHEMEROPTERA Baetidae Baetis sp. Powderhouse Creek, Comanche Creek, Little Costilla 
Creek, Fernandez Creek, Vidal Creek 

EPHEMEROPTERA Baetidae Acentrella sp. Rio Costilla, Comanche Creek 

EPHEMEROPTERA Baetidae Baetis tricaudatus. Casias Creek, Rio Costilla, Powderhouse Creek, 
Comanche Creek 

EPHEMEROPTERA Baetidae Baetis insignificans Rio Costilla 

EPHEMEROPTERA Ephemerellidae Attenella Rio Costilla 

EPHEMEROPTERA Ephemerellidae Attenella margarita Comanche Creek 

EPHEMEROPTERA Ephemerellidae Drunella coloradensis Powderhouse Creek, Comanche Creek, Little Costilla 
Creek, Fernandez Creek 

EPHEMEROPTERA Ephemerellidae Drunella doddsi Rio Costilla, Powderhouse Creek 

EPHEMEROPTERA Ephemerellidae Drunella grandis Casias Creek, Rio Costilla, Powderhouse Creek, 
Comanche Creek, Fernandez Creek 

EPHEMEROPTERA Ephemerellidae Ephemerella inermis Comanche Creek, Rio Costilla 

EPHEMEROPTERA Ephemerellidae Ephemerella infrequens  Rio Costilla, Casias Creek 

EPHEMEROPTERA Ephemerellidae Timpanoga hecuba Rio Costilla, Comanche Creek 

EPHEMEROPTERA Heptageniidae Cinygmula sp. Powderhouse Creek, Comanche Creek, Fernandez 
Creek, Rio Costilla 

EPHEMEROPTERA Heptageniidae Epeorus sp. Rio Costilla, Powderhouse Creek, Comanche Creek, 
Little Costilla Creek, Fernandez Creek 

EPHEMEROPTERA Heptageniidae Heptagenia Rio Costilla 

EPHEMEROPTERA Heptageniidae Leucrocuta sp. Comanche Creek 

EPHEMEROPTERA Heptageniidae Rhithrogena Rio Costilla

EPHERMEROPTERA Heptageniidae Rhithrogena robusta Rio Costilla 

EPHEMEROPTERA Heptageniidae Rhithrogena hageni 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 Chloroperlidae Suwallia Comanche Creek, Little Costilla Creek, Fernandez 
Creek

PLECOPTERA Chloroperlidae 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 Perlidae Hesperoperla pacifica Rio Costilla, Comanche Creek, Little Costilla Creek, 
Fernandez Creek 

PLECOPTERA Perlidae Claassenia sabulosa Rio Costilla 

PLECOPTERA Perlodidae Cultus sp. Comanche Creek, Chuckwagon Creek, Fernandez 
Creek

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 Pteronarcella badia Casias 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 

TRICHOPTERA Brachycentridae Brachycentrus sp. Casias Creek, Rio Costilla, Powderhouse Creek, 
Comanche Creek, Fernandez Creek, Vidal Creek 

TRICHOPTERA Brachycentridae Brachycentrus
americanus Rio Costilla 

TRICHOPTERA Brachycentridae Micrasema sp. Casias Creek, Rio Costilla, Powderhouse Creek, 
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 

TRICHOPTERA Glossosomatidae Glossosoma sp. Rio Costilla, Powderhouse Creek, Comanche Creek, 
Chuckwagon Creek, Little Costilla Creek, Vidal Creek

TRICHOPTERA Hydropsychidae Arctopsyche sp. Rio Costilla, Casias Creek, Powderhouse Creek, 
Comanche Creek, Chuckwagon Creek 

TRICHOPTERA Hydropsychidae Arctopsyche grandis Rio Costilla 
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TRICHOPTERA Hydropsychidae Cheumatophyche sp. Rio Costilla 

TRICHOPTERA Hydropsychidae Helicopsyche borealis Rio Costilla 

TRICHOPTERA Hydropsychidae Hydropsyche sp. Rio Costilla, Casias Creek, Powderhouse Creek, 
Comanche Creek, Chuckwagon Creek, Vidal Creek 

TRICHOPTERA Hydropsychidae Parapsyche sp. Powderhouse Creek 

TRICHOPTERA Hydroptilidae Hydroptila sp. Rio Costilla, Comanche Creek 

TRICHOPTERA Hydroptilidae Ochrotrichia sp. Rio Costilla, Casias Creek, Powderhouse Creek 

TRICHOPTERA Lepidostomatidae Lepidostoma sp. Powderhouse Creek, Comanche Creek, Chuckwagon 
Creek, Fernandez Creek, Rio Costilla 

TRICHOPTERA Leptoceridae Oecetis sp. Comanche Creek 

TRICHOPTERA Limnephilidae Dicosmoecus sp. Powderhouse Creek 

TRICHOPTERA Limnephilidae Dicosmoecus atripes Rio Costilla 

TRICHOPTERA Limnephilidae Ecclisomyia sp. Powderhouse Creek 

TRICHOPTERA Limnephilidae Hesperophylax sp. Comanche Creek 

TRICHOPTERA Limnephilidae Limnephilus sp. Casias Creek, Comanche Creek, Vidal Creek 

TRICHOPTERA Limnephilidae Limnephilus abbreviatus Casias Creek 

TRICHOPTERA Limnephilidae Psychoglypha sp. Comanche Creek 

TRICHOPTERA Limnephilidae Oligophlebodes Casias Creek 

TRICHOPTERA Philopotamidae Dolophilodes sp. Powderhouse Creek 

TRICHOPTERA Rhyacophilidae Rhyacophila Powderhouse Creek, Little Costilla Creek, Fernandez 
Creek

TRICHOPTERA Rhyacophilidae Rhyacophila brunea cpx. Casias Creek, Powderhouse Creek, Comanche Creek 

TRICHOPTERA Rhyacophilidae Rhyacophila acropedes Rio Costilla 

TRICHOPTERA Rhyacophilidae Rhyacophila
coloradensis Rio Costilla 

TRICHOPTERA Rhyacophilidae Rhyacophila hyalinata Casias Creek, Rio Costilla, Powderhouse Creek 

TRICHOPTERA Uenoidae Neophylax sp. Powderhouse Creek 

TRICHOPTERA Uenoidae Neothremma sp. Comanche Creek, Fernandez Creek 

TRICHOPTERA Uenoidae Oligophlebodes sp. Powderhouse Creek, Casias Creek 

TRICHOPTERA Uenoidae Oligophlebodes minutus Rio Costilla 

TROMBIDIFORMES     Powderhouse Creek 

VENEROIDEA Pisidiidae Pisidium casertanum Latir Lake 3 

VENEROIDEA Pisidiidae Pisidium gyrina Latir Lake 3 

VENEROIDEA Pisidiidae Pisidium ventricosum Latir Lake 3 

VENEROIDEA Pisidiidae Pisidium  sp. Comanche, Vidal Creek 
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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 Sceloporus undulates 
Mountain short-horned lizard Phrynosoma hernandesi 
Western rattlesnake Crotalus viridis Cerberus 
Many-lined skink Eumeces multivirgatus 
Blackneck garter snake Thamnophis cyrtopsis 
Wandering garter snake Thamnophis elegans 
Bull snake Pituophis catenifer 
Smooth green snake Liochlorophis vernalis 
Blue grouse Dendragapus obscurus 
Badger Taxidea taxus 
Big brown bat Eptesicus fuscus 
Fringed bat Myotis thysanodes 
Hoary bat Lasiurus cinereus 
Long-eared myotis Myotis evotis 
Long-legged myotis Myotis volans 
Silver-haired bat Lasionycteris noctivagans 
Western small-footed myotis Myotis ciliolabrum 
Little brown myotis bat Myotis lucifugus 
Black bear Ursus americanus 
Beaver Castor Canadensis 
Bobcat Lynx rufus 
Colorado chipmunk Neotamias quadrivittatus 
Least chipmunk Neotamias minimus 
Coyote Canis latrans 
Mule deer Odocoileus hemionus 
Gunnison’s prairie dog Cynomys gunnisoni 
Common gray fox Urocyon cinereoargenteus 
Red fox Vulpes vulpes 
Botta’s pocket gopher Thomomys bottae 
Northern pocket gopher Thomomys talpoides 
Mountain lion Puma concolor 
Yellow-bellied marmot Marmota flaviventris 
American marten Martes Americana 
Brush mouse Peromyscus boylii 
Deer mouse Peromyscus maniculatus 
New Mexico meadow jumping mouse Zapus hudsonius luteus 
Western jumping mouse Zapus princeps 
Rock mouse Peromyscus nasutus 
Common muskrat Ondatra zibethicus 
Pika Ochotona princeps 
Porcupine Erethizon dorsatum 
Mountain cottontail Sylvilagus nuttalli 
Snowshoe hare Lepus Americana 
Raccoon Procyon lotor 
Bushy-tailed wood rat Neotoma cinerea 
Mexican wood rat Neotoma Mexicana 
Masked shrew Sores cinereus 
Merriam’s shrew Sorex merriami 
Dusky shrew Sorex monticolus 
Water shrew Sorex palustris 
Striped skunk Mephistis mephitis 
Golden mantled ground squirrel Spermophilus lateralis 
Thirteen-lined ground squirrel Spermophilus tridecemlineatus 
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Rock squirrel Spermophilus variegates 
Spotted ground squirrel Spermophilus spilosoma 
Abert’s squirrel Sciurus aberti 
Red squirrel Tamiasciurus hudsonicus 
Heather vole  Phenacomys intermedius 
Meadow vole Microtus pennsylvanicus 
Long-tailed vole Microtus longicaudus 
Red-backed vole Clethrionomys gapperi 
Ermine weasel Mustela erminea 
Long-tailed weasel  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 Euphagus cyanocephalus 
Red-winged blackbirds Agelaius phoeniceus 
American redstart Setophaga ruticilla tricolora 
Mountain bluebird Sialia currucoides 
Western bluebird Sialia Mexicana bairdi 
Bushtit Psaltriparus minimus 
Black-capped chickadee Poecile atricapilla 
Mountain chickadee Poecile gambeli 
Brown creeper Certhia Americana 
Belted kingfisher Ceryle alcyon 
Red crossbill Loxia curvirostra 
White-winged crossbill Loxia leucoptera 
American crow Corvus brachyrhynchos 
American dipper Cinclus mexicanus  
Mourning dove Zenaida macroura  
Mallard duck Anas platyrhynchos 
Common merganser Mergus merganser 
Northern pintail Anas acuta 
Golden eagle Aquila chrysaetos 
Peregrine falcon Falco peregrinus 
Prairie falcon Falco mexicanus 
Cassin’s finch Carpodacus cassinii 
House finch Carpodacus mexicanus 
Rosy finch Leucosticte atrata 
Northern flicker Colaptes auratus 
Ash-throated flycatcher Myiarchus cinerascens 
Cordilleran flycatcher Empidonax occidentalis 
Dusky flycatcher Empidonax oberholseri 
Hammond’s flycatcher Empidonax hammondii 
Olive-sided flycatcher Contopus cooperi 
American goldfinch Carduelis tristis 
Lesser goldfinch Carduelis psaltria 
Gray catbird Dumetella carolinensis ruficrissa 
Canada goose Branta Canadensis 
Evening grosbeak Coccothraustes verpertinus 
Pine grosbeak Pinicola enucleator 
Red-tailed hawk Buteo jamaicensis 
Sharp-shinned hawk Accipiter striatus 
Swainson’s hawk Buteo swainsoni 
Black-chinned hummingbird Archilochus aleandri 
Broad-tailed hummindbird Selasphorous platycercus 
Rufous hummingbird Selasphorus rufus 
Calliope hummingbird Stellula calliope 
Gray jay Perisoreus canadensis 
Pinyon jay Gymnorhinus cyanocephalus 
Scrub jay Aphelocoma californica 
Stellar’s jay Cyanocitta stelleri 
Dark-eyed junco Junco hyemalis 
American kestrel Falco sparverius 
Killdeer Charadrius vociverus 
Cassin’s kingbird Tyrannus vociferans 
Western kingbird Tyrannus verticalis 
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Belted kingfisher Ceryle alcyon 
Golden-crowned kinglet Regulus satrapa 
Ruby-crowned kinglet Regulus calendula 
Black-billed magpie Pica hudsonica 
Meadowlark Sturnella neglecta 
Common nighthawk Chordeiles minor 
Clark’s nutcracker Nucifraga columbiana 
Pygmy nuthatch Sitta pygmaea 
Red-breasted nuthatch Sitta canadensis 
White-breasted nuthatch Sitta carolinensis 
Flammulated owl Otus flammeolus 
Great-horned owl Bubo virginianus 
Long-eared owl Asio otus 
Northern pygmy owl Glacidium gnoma 
Northern saw-whet owl Aegolius acadicus 
Western screech owl Otus kennicottii 
Long-eared owl Asio otus 
Common raven Corvus corax 
American robin Turdus migratorius 
Spotted sandpiper Actitis macularia 
Red-naped sapsucker Sphyrapicus nuchalis 
Williamson’s sapsucker Sphyrapicus thyroideus 
Pine siskin Carduelis pinus 
Townsend’s solitaire Myadestes townsendi 
Common Snipe Gallinago gallinago 
Brewer’s sparrow Spizella breweri 
Chipping sparrow Spizella passerine 
Lark sparrow Chondestes grammacus 
Lincoln’s sparrow Melospiza lincolnii 
Savannah sparrow Passeerculus sandwichensis 
Song sparrow Melospiza melodia 
Vesper sparrow Pooecetes gramineus 
White-crowned sparrow Zonotrichia leucophrys 
Bank swallow Riparia riparia 
Barn swallow Hirundo rustica 
Cliff swallow Petrochelidon pyrrhonota 
Rough-winged swallow Stelgidopteryx serripennis 
Tree swallow Tachycineta bicolor 
Violet-green swallow Tachycineta thalassina 
White-throated swallow Aeronautes saxatalis 
Hepatic tanager Piranga flava 
Western tanager Piranga ludoviciana 
Hermit thrush Cathatus guttatus 
Swainson’s thrush Catharus ustulatus 
Juniper titmouse Baeolophus ridgwayi 
Green-tailed towhee Pipilo chlorurus 
Spotted towhee Pipilo maculatus 
Solitary vireo Vireo solitarius 
Cassin’s vireo Vireo cassinii 
Plumbeous vireo Vireo plumbeus 
Warbling vireo Vireo gilvus 
Turkey vulture Cathartes aura 
Grace’s warbler Dendroica graciae 
Black-throated gray warbler Dendroica nigrescens 
Macgillivray’s warbler Oporornis tolmiei 
Orange-crowned warbler Vermivora celata 
Townsend’s warbler Dendroica townsendi 
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Wilson’s warbler Wilsonia pusilla  
Yellow warbler Dendroica petechia 
Yellow-rumped warbler Dendroica coronata 
Bohemian waxwing Bombycilla garrulus 
Acorn woodpecker Melanerpes formicivorus 
Downy woodpecker Picoides pubescens 
Ladder-backed woodpecker Picoides scalaris 
Lewis’s woodpecker Melanerpes lewis 
Three-toed woodpecker Picoides tridactylus 
Canyon wren Catherpes mexicanus 
House wren Troglodytes aedon 
Common yellowthroat Geothlypis trichas 


