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Executive Summary 

Introduction 
On April 6, 2015, a Colorado District Court vacated the Office of Surface Mining Regulation and 
Enforcement’s (OSMRE) approval of the Navajo Transitional Energy Company’s (NTEC) Area IV North 
Mine Plan Revision. NTEC’s Area IV North Mine Plan Revision requested OSMRE approval of a mine 
plan revision for an 830-acre portion of Area IV North.1 The Colorado District Court found OSMRE’s 
analysis of coal-combustion related impacts, specifically mercury and selenium impacts, from the burning 
of Area IV North coal in the Four Corners Power Plant (FCPP) inadequate and vacated OSMRE’s 
environmental assessment (2012 EA) and finding of no significant impact (2012 FONSI). The court 
remanded the decision to OSMRE with directions to comply with the National Environmental Policy Act 
(NEPA) and to analyze the impacts of combusting Area IV North coal at FCPP. The court concluded that 
OSMRE failed to consider combustion-related impacts, including impacts on threatened and endangered 
species and that, pursuant to 30 C.F.R. § 773.15, OSMRE could deny NTEC’s permit revision application 
if OSMRE concluded that mining operations would affect the continued existence of endangered or 
threatened species or adversely affected their critical habitats, as determined under the Endangered 
Species Act of 1973 (16 U.S.C. §§ 1531 et seq.).  

OSMRE is currently preparing an Environmental Assessment (EA) for its ”Proposed Action,” which is 
OSMRE’s approval of NTEC’s Area IV North Permit Revision; this would be effective from 
September 1, 2015 to July 6, 20162. To fully document OSMRE’s findings, OSMRE has prepared this 
Biological Assessment (BA) to determine the effects of combusting Area IV North coal3 at FCPP from 
September 1, 2015 through July 6, 2016, on species listed as threatened or endangered under the federal 
Endangered Species Act (ESA), that are likely to occur within the Action Area. The Action Area, for 
purposes of this BA, encompasses the deposition area for air emissions as identified in the Final 
Environmental Impact Statement for the FCPP-Navajo Mine Energy Project (FCPP-NMEP FEIS) and the 
BA for the FCPP-Navajo Mine Energy Project (FCPP-NMEP BA). In addition to analyzing the effects of 
FCPP emissions, this BA analyzes the effects of FCPP operations on listed species, including operations 
that impact water quality and water quantity. Since the completion of the FCPP-NMEP review process, 
there have been no new circumstances or information relevant to effects to listed species, and therefore 
those analyses support the analysis of this BA.  

                                                      
1  Navajo Mine is located entirely on the Navajo Nation and the leased area encompasses a total of 33,600 acres. Navajo Mine is 

divided into five administrative areas. Areas I through IV North are within NTEC’s SMCRA permit area (SMCRA Permit NM-
0003F). NTEC’s SCMRA permit for Areas I to III is not at issue in this Biological Assessment.  

2  The 830 acres of Area IV North is within the Navajo Mine NM-0003F SMCRA permit area and was included in the 
administratively delayed permit renewal application and analyzed in the FCPP-NMEP FEIS, published on May 1, 2015, that 
covers on-going operations with respect to the renewal of the Navajo Mine SMCRA Permit, including Area IV North operations 
and on-going coal combustion at FCPP, and also covers the period of July 6, 2016 through the end of the FCPP lease renewal in 
2041. OSMRE is preparing an EA to amend the 2012 EA by tiering to the analysis of the effects of burning coal at FCPP 
presented in the FCPP-NMEP FEIS, to address combustion-related effects of burning Area IV North coal at FCPP for the period 
of the Proposed Action (through July 6, 2016) as required by the remand. The July 14, 2015 Record of Decision for the FCPP-
NMEP FEIS provides that “[s]o long as necessary for interim compliance with the District Court’s remand and vacature, approval 
of the renewal application for NM-0003F will not extend to the mining and reclamation plan for the 830 acres of Area IV North 
approved in March 2012, and does not authorize NTEC to re-initiate mining or mining-related disturbances in that area.” The 830 
acres of Area IV North are part of the Navajo Mine NM-0003F permit area both for the period of the Proposed Action through July 
6, 2016 and for the life of the FCPP-NMEP through 2041 (subject to 5-year renewals),and if the Proposed Action is approved, 
mining operations can recommence in Area IV North.  

3  The potential effects on listed species that could result from the mining of Area IV North coal, as opposed to combusting that 
coal, under the Proposed Action were addressed in a prior Section 7 Consultation, and the U.S. Fish and Wildlife Service 
concurred with OSMRE’s effects analysis (Not likely to adversely affect) in a letter dated January 19, 2012. OSMRE’s 
determination was not at issue in the litigation and thus these effects are not readdressed in this BA. 
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This BA considers effects on listed species for combustion-related effects during the remainder of the 
Proposed Action analyzed in the Area IV North EA, i.e., September 1, 2015, through July 6, 2016. This 
BA addresses only the potential effects of burning Area IV North coal at the FCPP during this time period 
and other related FCPP effects. OSMRE selected July 6, 2016, as the end date for analyzing combustion-
related effects for two reasons. First, the 2012 EA which was remanded by the court analyzed Mine 
operations through July 6, 2016. Thus, to be consistent with the remanded 2012 EA, OSMRE’s EA and 
BA consider operations through July 6, 2016. Second, OSMRE consulted on the FCPP-NMEP proposed 
action of post-2016 mine and FCPP operations, commencing on July 6, 2016, and has analyzed all coal 
combustion impacts at FCPP (as well as all other effects of FCPP operations from 2016–2041), including 
those from Area IV North coal, in the FCPP-NMEP FEIS, FCPP-NMEP BA, and United States Fish and 
Wildlife Service’s (USFWS) Biological Opinion (BO) beyond July 6, 2016. These documents 
comprehensively analyzed impacts from past, present, and future mine and power plant operations 
through 2041, including evaluating mercury and selenium deposition impacts, among other impacts, on 
threatened and endangered species, through and including the time period of the Proposed Action here. 
The Record of Decision issued on July 16, 2015, approved NTEC’s renewal of the Navajo Mine SMCRA 
permit, which authorizes on-going continued operations, approved NTEC’s Pinabete permit application, 
and renewed FCPP’s BIA lease, among other actions.  

OSMRE incorporates by reference in this BA the analysis in the FCPP-NMEP FEIS, the FCPP-NMEP BA, 
and the resultant Biological Opinion (BO) for the FCPP-NMEP, Consultation No. 02ENNM00-2014-F-
0064 (April 8, 2015), prepared by the U.S. Fish and Wildlife Service (USFWS BO). The FCPP-NMEP BA 
and FCPP-NMEP BO contain measures that become legally binding on January 1, 2016, which will avoid, 
mitigate, or offset effects to listed species. Beginning in January 2016, these fully binding and enforceable 
measures will offset, mitigate, or avoid impacts to listed species as a result of both FCPP operations and 
mining at Navajo Mine, including mining in Area IV North and combusting Area IV North Coal, and avoid 
take as set forth in the Reasonable and Prudent Measures (RPMs) and the in the incidental take 
statement of the USFWS BO.  

Based on the Conservation Measures (CMs) proposed herein, along with the binding CMs and RPMs that 
become effective January 1, 2016, OSMRE concludes that the Proposed Action may affect but is not likely 
to adversely affect any endangered or threatened species or their proposed or designated critical habitat. 

As is relevant here, OSMRE’s proposed action for the FCPP-NMEP, which was analyzed in the FCPP-
NMEP FEIS, consisted of determining whether to (1) approve NTEC’s SMCRA permit renewal for the 
Navajo Mine, which includes Area IV North, and (2) approve NTEC’s SMCRA permit application for a new 
permit area known as the Pinabete Permit Area. OSMRE’s cumulative effects analysis included past 
effects from mining and coal combustion i based on specific data from 2000 to 2011 (which included 
combustion from all five units), current impacts from mining and coal combustion, 2014 to 2016, and 
future impacts from mining and coal combustion, i.e., 2016–2041. OSMRE’s analysis in the FCPP-NMEP 
FEIS assumed that NTEC would supply coal to FCPP in accordance with the coal supply agreement, 
which specifies a certain coal quantity and quality but does not distinguish between coal from Area III or 
Area IV. Thus, OSMRE’s analysis included effects from combustion of the entire amount of coal required 
to supply FCPP’s needs, which includes coal from Area IV North.  

The FCPP-NMEP BA determined that ongoing and future mine and power plant operations were likely to 
adversely affect the Colorado pikeminnow and its critical habitat, the razorback sucker and its critical habitat, 
as well as the southwestern willow flycatcher and the yellow-billed cuckoo. OSMRE, as the lead agency for 
the FCPP-NMEP, along with the other action agencies, and the project proponents included CMs in the 
FCPP-NMEP BA. OSMRE, again as the lead agency, engaged in lengthy formal consultation with the 
USFWS. The USFWS BO analyzed impacts on threatened and endangered species associated with both 
historic coal combustion impacts at FCPP and mine operations (including all mining operations in Area IV 
North) and future impacts from 2016 through 2041. The USFWS BO concluded that ongoing and future 
mine/power plant operations, including emissions from the FCPP, would not jeopardize the continued 
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existence of the Colorado pikeminnow, razorback sucker, the southwestern willow flycatcher, or the yellow-
billed cuckoo, and would not adversely modify or destroy their respective designated critical habitats based 
on the CMs included in the FCPP-NMEP BA, in conjunction with the RPMs the USFWS incorporated into 
the USFWS BO. The USFWS also determined that the RPMs were necessary and appropriate to minimize 
the effect of incidental take, and issued an annualized Incidental Take Statement (ITS) effective on 
January 1, 2016. Pursuant to the terms of the USFWS BO, the CMs, RPMs, and the ITS are all effective 
January 1, 2016. Beginning on January 1, 2016, these binding and enforceable measures will be part of the 
environmental baseline against which effects of this Proposed Action are analyzed and will offset, mitigate, 
or avoid impacts to listed species as a result of both FCPP operations and mining at Navajo Mine, including 
Area IV North, commencing in January 2016–2041.  

In sum, the FCPP-NMEP FEIS and BA and the USFWS BO comprehensively analyzed impacts from 
ongoing mine and power plant operations, which includes the period of this Proposed Action, because the 
modeling and analysis that forms the basis for those documents is based upon a baseline that includes 
effects from past and present operations. The FCPP-NMEP EIS, BA, and USFWS BO also discuss and 
analyze future mine and power plant operations, from 2016 through 2041, including evaluating mercury 
and selenium impacts, among other impacts, on threatened and endangered species. 

Species List and Effects Analysis 
The effects analysis in this BA relies on five components to assess the potential effects on federally-listed 
species and their designated critical habitat: (1) ecological risk assessments previously completed for the 
FCPP-NMEP project; (2) the species’ life history and critical habitat; (3) the environmental baseline; 
(4) the effects of the Proposed Action, which includes the direct and indirect effects of the proposed 
federal action and the effects of any interrelated or interdependent activities on the species, in addition to 
the Environmental Baseline; and (5) cumulative effects, which evaluates the effects of future, non-federal 
activities in the Action Area on the species. 

OSMRE obtained a list of species to be considered during this consultation from the Information, 
Planning, and Conservation (IPaC) system on July 1, 2015. The Action Area defined for use in the IPaC 
database was the deposition area for the FCPP. This list (provided in Appendix A) identified a total of ten 
species that could occur within the deposition area. In addition, two species, the California condor and 
Mexican spotted owl, were considered because they were included in the FCPP-NMEP BA. Of these, 
nine were either eliminated from further review because OSMRE concluded that the Action Area does not 
support suitable habitat for those species, or because in the USFWS BO for the FCPP-NMEP (USFWS 
2015b), the USFWS concurred with OSMRE’s “may affect, not likely to adversely affect” determination, 
and consequently, no additional consultation is required.   

The four remaining species are:  

• Colorado pikeminnow (Ptychocheilus lucius) – Endangered 

• Razorback sucker (Xyrauchen texanus) – Endangered 

• Southwestern willow Flycatcher (Empidonax traillii extimus) – Endangered 

• Yellow-billed cuckoo (Coccyzus americanus) – Threatened 

Based on the IPaC review, critical habitat is identified within the Action Area for Colorado pikeminnow and 
razorback sucker. Critical habitat for the southwestern willow flycatcher lies outside of the Action Area. 
Critical habitat has not been yet been designated for yellow-billed cuckoo but has been proposed and 
includes a section of the San Juan River within the Action Area from Farmington to north of the FCPP 
(USFWS 2014e).  

Two important events associated with the Colorado pikeminnow and razorback sucker are relevant to the 
analysis included in this BA: the summer spawning event (which is approximately late June to late August 
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for the Colorado pikeminnow and mid-April through June for the razorback sucker) (Spawning Event), and 
the fall Stocking Event when young Colorado pikeminnow and razorback sucker are released into the San 
Juan River (approximately October to November) (Stocking Event).  

As previously stated, the timeframe for the Proposed Action is September 1, 2015, through July 6, 2016. 
OSMRE proposes to authorize NTEC to commence mining in Area IV North on September 1, 2015, which 
will mean that no Area IV North coal will be combusted at FCPP until after September 1, 2015. As a 
result, coal combustion impacts from burning Area IV North coal would not occur until after the 
larval/spawning phase of the two fishes is complete. Potential effects to the 2016 Spawning Event will be 
mitigated through CMs and RPMs in the FCPP-NMEP BA and USFWS BO, that will be implemented 
beginning in January 2016 to meet the annual ITS and mitigation requirements identified in those 
documents.  

The effects on listed fish during the Stocking Event could occur as result of entrainment or impingement 
of fish by the cooling water intakes located on the FCPP Weir in the San Juan River. In personal 
communications with USFWS biologists, it was determined that the razorback suckers to be stocked 
during the fall-2015 Stocking Event will be of such a size and age that there will likely be no effect on the 
stocked razorback sucker due to entrainment or entrapment (USFWS 2015c). 

With respect to the southwestern willow flycatcher and yellow-billed cuckoo, it is recognized that these 
species are unlikely to be exposed to a maximum concentration of mercury and selenium through air 
deposition during the timeframe analyzed in this BA due to larger foraging ranges and potential migration. 
However, it is plausible that such exposure could occur at some time during the life of the FCPP-NMEP. 
Any impacts during the life of the FCPP-NMEP are fully analyzed in the FCPP-NMEP FEIS, BA, and 
USFWS BO.  

OSMRE proposes to include two CMs as part of this Proposed Action, which will minimize or avoid 
impacts to the listed species between the start of the Proposed Action through January 2016, when the 
FCPP-NMEP BA and USFWS’ BO’s CMs and RPMs become effective. Those two CMs include: 

1. Require NTEC to enter into a binding agreement with Arizona Public Service Company (APS) 
(operator of FCPP) to shut down the cooling water intake pumps located at the APS San Juan 
River pumping station for a period of up to two weeks during the fall-2015 Stocking Event 
for Colorado pikeminnow in the vicinity of the pumping station to prevent impingement and 
entrainment of stocked fish. Approximately 50 mm (2 inch) age 0 Colorado pikeminnow will be 
stocked commencing on or about November 3, 2015. The agreement between NTEC and APS 
shall require APS to shut down the cooling water intake pumps for a period of up to two weeks 
commencing on the first day of stocking; approximately from November 3, 2015 through 
November 17, 2015. The USFWS shall provide notice to NTEC at least one week in advance of 
the commencement of the Stocking Event. 

2.  Prohibit commencement of mining operations in Area IV North until September 1, 2015, after 
spawning has occurred for 2015.  

OSMRE proposes to avoid the effects on the Spring/Summer 2015 Spawning Event by only permitting 
coal mining operations in Area IV North beginning on September 1, 2105, which is after the summer 2015 
Spawning Event. The effects on future Spawning Events, including the summer 2016 Spawning Event, 
are fully analyzed and offset or minimized by the CMs and RPMs in the FCPP-NMEP BA, and USFWS 
BO. Similarly, the effects on the 2015 Stocking Event will be avoided by temporarily shutting down the 
cooling water intake pumps for a period of up to two weeks during the Stocking Event. The effects on 
future Stocking Events are fully analyzed and offset or minimized by the CMs and RPMs in the FCPP-
NMEP BA, and USFWS BO. 
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Effects on Species 
Given the limited duration of the Proposed Action, the timing of relevant listed species’ life stages during 
the period of the Proposed Action, and the environmental baseline that will exist as of January 2016 as a 
result of the CMs and RPMs enforceable through USFWS’ BO, this BA concludes:  

A. Colorado pikeminnow and razorback sucker: 

1. Coal combustion emissions impacts, specifically mercury and selenium deposition: May affect, 
not likely to adversely affect. 

a. There will be no effects from FCPP emissions on the species during the Proposed Action’s 
term, i.e., September 1, 2015, through July 6, 2016. While mercury and selenium may be 
deposited in the Action Area from FCPP’s combustion of Area IV North coal during the period 
of this Proposed Action, the biological effects of mercury and selenium deposition on the 
endangered fish will not occur until after January 1, 2016, and those future effects were fully 
analyzed and offset by the CMs and RPMs in the FCPP NMEP BA and USFWS BO. See 
EPRI (2013).  

b. Any impacts beginning in January 2016 and all future impacts are mitigated or avoided by the 
CMs and RPMs enforceable through the FCPP-NMEP BA and USFWS BO. 

c. To minimize impacts on the larval stage fish, OSMRE will not approve NTEC’s SMCRA 
permit revision until after spawning has occurred for 2015.  

2. Impingement/Entrainment: May affect, not likely to adversely affect. 

a. Temporarily shutting down the cooling water intakes located at the San Juan River Pumping 
Station for a period of up to two weeks during the fall-2015 Stocking Event will prevent 
impingement and entrainment of stocked fish during such period. 

b. Any impacts beginning in January 2016 and all future impacts are mitigated or avoided by the 
CMs and RPMs enforceable through the FCPP-NMEP BA and USFWS BO. 

3. Other FCPP operations: May affect, not likely to adversely affect.  

a. These include groundwater contamination and management, surface water runoff, water 
quality, toxic substances, ash disposal, water diversion from the San Juan River, and 
hazardous materials, handling, storage and containment at the FCPP. Effects between 
September 2015 to January 1, 2016 minor given the short duration of the Proposed Action 
and given that FCPP’s operations are subject to federal permitting requirements.   

b. Any impacts beginning in January 2016 and all future impacts are mitigated or avoided by the 
CMs and RPMs enforceable through the FCPP-NMEP BA and USFWS BO. 

B. Southwestern willow flycatcher and yellow-billed cuckoo: 

1. Coal combustion emissions impacts, specifically mercury and selenium deposition: May affect, 
not likely to adversely affect. 

a. There will be no effects on the species during the timeframe for this BA, i.e., September 1, 
2015 through July 6, 2016, because during this time period the species will not likely occur in 
the Action Area for a sufficient amount of time to be impacted. 

b. Any effects beginning in January 2016 and all future effects are mitigated or avoided by the 
CMs and RPMs enforceable through the FCPP-NMEP BA and USFWS BO. 
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2. Other project related activities: May affect, not likely to adversely affect. 

a. These include groundwater contamination and management, surface water runoff, water 
quality, toxic substances, ash disposal, and hazardous materials, handling, storage and 
containment at the FCPP. Effects between September 2015 and January 2016 are minor 
given the short duration of the Proposed Action and given that FCPP’s operations are subject 
to federal permitting requirements.   

b. Any impacts beginning in January 2016 and all future impacts are mitigated or avoided by the 
CMs and RPMs enforceable through the FCPP-NMEP BA and USFWS BO. 

Effects on Designated and Proposed Critical Habitat  
A. Colorado pikeminnow and razorback sucker designated critical habitat: 

1. Coal combustion emissions impacts, specifically mercury and selenium deposition (Listing 
Factor E): May affect, not likely to adversely affect. 

a. There will be no effects on the species’ critical habitat during the Proposed Action’s term 
because mercury and selenium deposition from combustion of Area IV North coal will not be 
deposited in sufficient amounts in critical habitat during this time period to have any effect. 

b. Any effects to critical habitat beginning in January 2016 and all future effects are offset, 
mitigated, or avoided by the CMs and RPMs enforceable through the FCPP-NMEP BA and 
USFWS BO. 

2. Release of non-native fish from Morgan Lake into critical habitat (Listing Factor C): May affect, not 
likely to adversely affect critical habitat. 

a. The risk of release of a significant number of non-native fish from September 2015 to January 
2016 from Morgan Lake is so small as to be discountable. 

b. Any impacts beginning in January 2016 and all future impacts are mitigated or avoided by the 
CMs and RPMs enforceable through the FCPP-NMEP BA and USFWS BO. 

3. The ongoing operation of the FCPP Weir (Listing Factor A): May affect, not likely to adversely affect 
critical habitat for the Colorado pikeminnow. No effect on razorback sucker critical habitat. 

a. The FCPP Weir lies within critical habitat for the Colorado pikeminnow. Operation of the FCPP 
Weir may impair passage for the species for the 4-month period of September 2015 to January 
2016; however, any impacts beginning in January 2016 and all future impacts through 2041 
will be mitigated or avoided by the CMs and RPMs enforceable through the FCPP-NMEP BA 
and USFWS BO.  

b. The FCPP Weir lies upstream of critical habitat for razorback sucker and, therefore, would not 
affect critical habitat for this species. 

B. Yellow-billed cuckoo proposed critical habitat: 

1. Coal combustion emissions impacts, specifically mercury and selenium deposition (Listing 
Factor E): If yellow-billed cuckoo critical habitat is designated prior to completion of this project, a 
provisional effect determination for critical habitat is: May affect, but is not likely to adversely affect. 

a. There will be no effects on the species’ proposed critical habitat during the Proposed Action’s 
term because mercury and selenium deposition from combustion of Area IV North coal will not 
be deposited in sufficient amounts in critical habitat during this time period to have any effect.  
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b. No direct impacts would occur within proposed yellow-billed cuckoo critical habitat. 

c. Any effects to proposed critical habitat beginning in January 2016 and all future effects are 
offset, mitigated, or avoided by the CMs and RPMs enforceable through the FCPP-NMEP BA 
and USFWS BO. 
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1 Introduction and Background 

On April 6, 2015, a Colorado District Court vacated the Office of Surface Mining Regulation and 
Enforcement’s (OSMRE) approval of the Navajo Transitional Energy Company’s (NTEC) Area IV North 
Mine Plan Revision (2012 Approval). The court held that OSMRE violated the National Environmental 
Policy Act (NEPA), by failing to adequately consider the impacts related to the combustion of coal that will 
be mined from the portion of Area IV North that was the subject of OSMRE’s 2012 approval. The court 
concluded that OSMRE failed to consider combustion-related impacts, including impacts on threatened 
and endangered species from combustion of the coal and that, pursuant to 30 C.F.R. § 773.15, OSMRE 
could deny NTEC’s permit revision application if OSMRE concluded that mining operations would 
adversely affect any endangered or threatened species or their proposed or designated critical habitat.  

To comply with the court’s remand order, OSMRE is preparing an EA for the Proposed Action (OSMRE 
2015) in accordance with NEPA, as amended, 42 U.S.C. 4321–4347; the Council on Environmental 
Quality’s regulations for implementing NEPA, 40 C.F.R. Parts 1500 through 1508; and the U.S. 
Department of the Interior’s (USDI’s) NEPA regulations, 43 CFR Part 46. The Project Applicant is NTEC, 
the current SMCRA permittee, who owns, and through a mine management contract with BHP Billiton 
Mine Management Company (MMCo), operates the Navajo Mine. The Proposed Action is OSMRE’s 
action on NTEC’s Area IV North Mine Plan Revision. The Action Area, for purposes of the BA, 
encompasses all areas within the deposition area for air emissions as identified in the FCPP-NMEP EIS. 

To fully document its findings, OSMRE has prepared this BA to evaluate the effects on species listed as 
threatened or endangered under the federal ESA, that are likely to occur within the Action Area from 
combusting Area IV North coal4 at FCPP from September 1, 2015, through July 6, 2016.  

The ESA requires federal agencies to ensure that all actions they authorize, fund, or carry out are not 
likely to jeopardize the continued existence of any endangered or threatened species, or result in the 
destruction or adverse modification of their critical habitat. The federal agency is required to consult with 
the USFWS and/or National Oceanographic and Atmospheric Administration Fisheries Office (NOAA 
Fisheries) on any activities they undertake that have the potential to affect species listed under the ESA. 
This BA evaluates the effects of combusting the coal mined from Area IV North from September 1, 2015 
to July 6, 2016, as well as other effects related to power plant operations over that same period, to ESA-
listed threatened, or endangered species, as well as species proposed for listing, and their critical habitats 
that lie within the Action Area. This BA also evaluates the effects of actions or activities that are 
interrelated and interdependent with the Proposed Action and cumulative effects on these species, in the 
Action Area. 

This BA relies on and incorporates by reference the FCPP-NMEP BA as well as the USFWS BO prepared 
for the FCPP-NMEP. The FCPP-NMEP BA determined that ongoing and future mine/power plant 
operations were likely to adversely affect the Colorado pikeminnow and its critical habitat, razorback 
sucker and its critical habitat, as well as the southwestern willow flycatcher and the yellow-billed cuckoo. 
OSMRE, as the lead agency for the FCPP-NMEP, along with the other action agencies, and the project 
proponents included CMs in the FCPP-NMEP BA. OSMRE, again as the lead agency, engaged in lengthy 
formal consultation with USFWS. USFWS’ BO analyzed impacts on threatened and endangered species 
associated with both coal combustion impacts at FCPP and mine operations (including all mining 

                                                      
4  The potential effects on listed species that could result from the mining of Area IV North coal under the Proposed Action were 

addressed in a prior Section 7 Consultation, and the USFWS concurred with OSMRE’s affects analysis in a letter dated January 
19, 2012. OSMRE’s determination was not at issue in the litigation and thus these effects are not readdressed in this Biological 
Assessment. 



Navajo Mine Area IV North Mine Plan Revision 
Biological Assessment 

1-2 Introduction and Background October 2015 

operations in Area IV North) from 2016 through 2041. The USFWS BO concluded that ongoing and future 
mine/power plant operations, including emissions from the FCPP, would not jeopardize the continued 
existence of the Colorado pikeminnow, razorback sucker, the southwestern willow flycatcher, or the 
yellow-billed cuckoo, and would not adversely modify or destroy their respective designated critical 
habitats based on the CMs included in the FCPP-NMEP BA, in conjunction with the RPMs that the 
USFWS incorporated into the USFWS BO. The USFWS also determined that the RPMs were necessary 
and appropriate to minimize the effect of incidental take, and issued an annualized Incidental Take 
Statement (ITS). Since the completion of the FCPP-NMEP review process, there have been no new 
circumstances or information relevant to effects to listed species, and therefore those analyses support 
the analysis of this BA. Pursuant to the terms of the USFWS BO, the CMs, RPMs, and ITS are effective 
January 2016. Beginning in January 2016, these fully binding and enforceable measures are part of the 
environmental baseline against which effects of this Proposed Action between January 1, 2016, and 
July 6, 2016, are analyzed and will offset, mitigate, or avoid impacts to listed species as a result of both 
FCPP operations and mining at Navajo Mine including Area IV North commencing in January 2016.  

While not components of this Proposed Action, these CMs and RPMs are binding through the USFWS 
BO, are part of the baseline against which the effects of this Proposed Action are analyzed, and will avoid 
or reduce the effects of the Proposed Action on listed species and their habitats for the portion of the 
Proposed Action that extends from January to July 6, 2016. These measures are listed in the USFWS BO 
(Table 1-1) and are described in Section 2.4 of the USFWS BO.   

1.1  Determinations within This Biological Assessment 
This BA analyzes whether combustion of Area IV North coal at FCPP, and other FCPP operations 
associated with combusting Area IV North coal, would affect the continued existence of any species that 
is listed under the ESA, their critical habitats, or any species proposed for listing and, if so, the level of 
such an effect. This BA takes a conservative approach because it analyzes coal combustion based on 
FCPP’s current and future operational needs, which, if the Proposed Action is approved, will be satisfied 
by coal from Areas III and IV, not just Area IV North coal. As required by the ESA, one of three possible 
determinations will be chosen for listed species based on the best available scientific and commercial 
data, a thorough analysis of the effects, and the professional judgment of the wildlife and fisheries 
biologists and ecologists who completed the evaluation.  

The three possible determinations for effects on listed species or any proposed or designated critical 
habitat are as follows: 

1. “No effect” – where no effect is expected. 

2. “May affect, not likely to adversely affect” – where effects are expected to be beneficial, 
insignificant (immeasurable), or discountable (extremely unlikely). 

3. “May affect, likely to adversely affect” – where effects are expected to be adverse or 
detrimental. In the event that the overall effect of a proposed action is beneficial to the listed 
species, but also is likely to cause some adverse effects, a proposed action is likely to 
adversely affect the listed species. This determination requires formal Section 7 consultation. 

1.2  USFWS Consultation History 
In a letter dated May 2015, OSMRE informed the USFWS that OSMRE had been instructed by a court 
order to reconsider the impacts of OSMRE’s 2012 approval and informed the USFWS that OSMRE was 
in the process of preparing a revised EA. OSMRE stated further that, during this process, OSMRE 
reconsidered the potential impacts of approving the mine plan revision on federally listed species, in light 
of the determinations made in the FCPP-NMEP BA and USFWS BO. OSMRE’s initial opinion was that 
the potential effects of the approval of the mine plan revision for Area IV North were fully considered and 
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addressed in the USFWS BO, and consequently no further consultation was required under Section 7 of 
the ESA. In addition, OSMRE considered that the time frame of the FCPP-NMEP BO commences in 
January 2016 because that is the date that annual CMs identified in the FCPP-NMEP BA and USFWS 
BO are required to commence.  

After informal consultation with the USFWS, OSMRE has determined that the court orders requiring 
OSMRE to evaluate the effects of combusting Area IV North coal at FCPP would include additional 
Section 7 Consultation on the Area IV North Mine Plan Revision. Accordingly, OSMRE has prepared this 
BA to support the consultation.  

1.3  Species and Designated Critical Habitat 
OSMRE obtained a list of species to be considered during this consultation from IPaC on July 1, 2015. 
This list identified a total of 10 species that could occur within the deposition area of the FCPP. In 
addition, two species, the California condor and Mexican spotted owl, were considered because they 
were included in the FCPP-NMEP BA. OSMRE reviewed this list and determined that no effect would 
occur to four of the 10 species (Zuni bluehead sucker, Knowlton’s cactus, Canada lynx and Sprague’s 
pipet) because the Action Area does not support suitable habitat for those species or the species’ known 
habitat is located outside of the Action Area. OSMRE determined that for four of the species (California 
condor, Mexican spotted owl, Mancos milk vetch, and Mesa Verde cactus), the USFWS BO (2015) had 
previously concurred with OSMRE’s determination that operations of the Navajo Mine, including mining in 
Area IV North, and the FCPP may affect but not likely adversely affect these species and no further 
consultation is necessary. Justification for exclusion of these species from the consultation is provided in 
Appendix B. The four remaining species are:  

1. Colorado pikeminnow (Ptychocheilus lucius) – Endangered 

2. Razorback sucker (Xyrauchen texanus) – Endangered 

3. Southwestern willow Flycatcher (Empidonax traillii extimus) – Endangered 

4. Yellow-billed cuckoo (Coccyzus americanus) –Threatened 

Designated critical habitat for Colorado pikeminnow and razorback sucker occurs within the Action Area. 
Critical habitat has been designated for southwestern willow flycatcher but does not lie within the Action 
Area. Critical habitat has not yet been designated for the yellow-billed cuckoo; however, critical habitat 
has been proposed and includes a section of the San Juan River within the Action Area from Farmington 
to north of the FCPP (USFWS 2014e).  
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2 Description of the Proposed Action 

2.1  Overview of the Proposed Action 
OSMRE’s “Proposed Action” is approval of NTEC’s Area IV North Permit Revision, which would authorize 
mining in a portion of Area IV North at the Navajo Mine between September 1, 2015 and July 6, 2016.5 If 
approved, Area IV North coal would then be burned at the FCPP.6 This BA addresses only the potential 
effects of burning Area IV North coal at the FCPP during this time period and other potential effects of 
power plant operations, such as operation of the FCPP weir. OSMRE selected July 6, 2016 as the 
Proposed Action end date because that was the end date of the 2012 EA and because OSMRE consulted 
with USFWS on the FCPP-NMEP post- 2016 mine and FCPP operations, commencing July 6, 2016. 
OSMRE has analyzed the effects of  FCPP operations from 2016-2041, including effects related to 
emissions from all coal combustion at FCPP, including those from Area IV North coal, operation of the 
FCPP weir, and disposal of coal combustion residue, in the FCPP-NMEP FEIS, FCPP-NMEP BA, and 
USFWS BO beyond July 6, 2016. These documents comprehensively analyzed impacts from past, 
present, and future mine and power plant operations through 2041, including evaluating mercury and 
selenium deposition impacts, among other impacts, on threatened and endangered species, through and 
including the time period of the Proposed Action here.7 

2.2  Action Area 
In order to comply with the court order, the Action Area evaluated for this BA includes the area that 
atmospheric deposition from the FCPP emissions would occur. This was previously modeled as part of the 
FCPP-NMEP, and is incorporated by reference (see Figure 2-1, OSMRE 2014c).  

Specific Operations 

This section summarizes the main components of FCPP’s operations, and incorporates by reference the 
FCPP-NMEP BA and USFWS BO’s description of FCPP’s operations.  

The FCPP consists of two pulverized coal-burning steam electric generating units with a total generating 
capability of 1,540 MW: 

• Unit 4, 770 net MW, in service since 1969 
• Unit 5, 770 net MW, in service since 1970 

In addition to the plant’s generating units, the plant site contains other ancillary facilities including: 

• Morgan Lake and Morgan Lake Dam, located immediately north of the generating units. 
Morgan Lake is an approximately 1,200-acre human-made reservoir that provides water for 
industrial and domestic use at the plant, including cooling water. A 155-foot-high earthen fill 
dam contains the reservoir. Associated structures include the water intake and discharge 
structures to and from the lake, cooling water intake structure, a pump house on the San 
Juan River, a 2.5-mile-long pipeline to bring San Juan River water to Morgan Lake, and a 
69-kV transmission line from FCPP to the pump house. 

                                                      
5  OSMRE is preparing an EA to amend the 2012 EA by incorporating by reference and tiering to the analysis presented in the 

FCPP-NMEP EIS, published on May 1, 2015. As required by the remand, the EA includes additional analysis not included in the 
2012 EA to address combustion-related effects of burning Area IV North coal at FCPP. 

6  Currently, only Area III coal and coal from NTEC stockpiles is being burned at FCPP. NTEC has been able to supply a sufficient 
quantity of coal to FCPP to allow FCPP to continue to fully operate during the remand period. 

7  The potential effects of mining at the Navajo Mine were previously addressed by OSMRE in 2012, as well as in the FCPP-NMEP 
EIS and associated USFWS BO.  
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• Fly ash storage silos and bottom ash dewatering bins located south of Unit 5. Lined dry fly 
ash disposal areas (DFADAs) and lined ash impoundments (LAIs) are located west of 
FCPP’s generating units. 

• Three FCPP switchyards that connect the FCPP to the eight high-voltage transmission lines. 

• Condenser cooling water intake canal located adjacent to the switchyard at FCPP and the 
condenser cooling water intake structures for Units 4 and 5.  

Coal for Units 4 and 5 is supplied from the adjacent Navajo Mine. FCPP has installed systems that 
prevent or reduce dust emissions during the coal transportation process. NTEC currently supplies 
5.8 million tons of coal per year to FCPP. At this time, NTEC is supplying all coal to FCPP from Area III 
and from stockpiled coal. Units 4 and 5 are capable of burning approximately 19,000 tons of coal per day; 
on an annual basis, the units run approximately 80 percent of the total time available. Units 4 and 5 
include baghouses, which remove 99.9 percent of entrained fly ash (particulate matter) in the flue gas, 
and a flue gas desulfurization (FGD) system that removes 88 to 91 percent of the sulfur dioxide (SO2).  

All of the water supply for the plant is obtained from the San Juan River. No groundwater is used at 
FCPP. Water is pumped from the river to Morgan Lake and then pumped from the lake into the plant for 
use. An average of 27,682 acre-feet of water (the range from 2000 to 2011 was 25,327 to 28,981 acre-
feet) is pumped from the San Juan River to Morgan Lake annually. These diversions are made at the 
FCPP Weir. The amount of water used varies based on precipitation levels and required uses (e.g., 
irrigation or dust suppression purposes), but has remained below the amount allowed under the permit. 
BBNMC holds the water rights made available to FCPP and Navajo Mine for all water use related to the 
Proposed Action (New Mexico Office of State Engineer Permit No. 2838, 2014).  

The intake structures on the river consist of two 8 by 8.5-foot intake structures that occur just upstream of 
the FCPP Weir. The west intake volume was measured at 18,250 gallons per minute (40.7 cubic feet per 
second) and the east intake was measured at 16,000 gpm (35.7 cfs) (R. Grimes, FCPP, pers. comm., 
December 16, 2014). Both intakes are fully screened with 1- by 3-inch mesh screens to keep out debris and 
fish. The minimum approach velocity at the west intake is approximately 0.64 foot per second (fps) and that 
at the east intake is approximately 0.56 fps. During low flows, when the screens are often not fully 
submerged, approach velocity increases (at 6 feet of depth) to ~0.85 fps at the west intake and to ~0.74 fps 
at the east intake. The river intakes are operated at any time of day, as needed, with increased need during 
high summer temperatures. The west intake (40.7 cfs) is generally used during the October to May 
timeframe, when average monthly flows in the river at Farmington are between 784 to 3,490 cfs (USGS 
Gaging Station 09365000, 2004 to 2013 water years). Both intakes (76.4 cfs) are generally used during the 
May through October timeframe, when average monthly flows in the river are between 913 to 3,316 cfs8. 
Depending on the operational mode of the two intakes, approach velocities could range from 0.56 to 
0.85 fps, and may depend on the mode of diversion (one intake or two) and the amount each screen is 
submerged. There may be time periods when just one of these intakes is on, but the range of approach 
velocities may remain the same, even with possible reduced diversions (see OSMRE 2014c, FCPP-NMEP 
BA page 110).These intakes were installed pursuant to the FCPP lease. 

The maximum seasonal proportion of flow diverted to Morgan Lake ranges from 1.2 to 5.2 percent during 
the October to May timeframe, and 2.3 to 8.4 percent of the flow in the June to September timeframe, when 
larval native fishes are known to drift within the water column and be subject to currents and flow.  

                                                      
8  Percentages were calculated using the intake structure‘s intake of cubic feet per second divided by the various seasonal ranges 

in river flow volume of cubic feet per second. 
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Commencing in January 2016, APS will design and implement a pumping plan pursuant to the USFWS BO 
to address any adverse effects of the intakes on endangered fish. The FCPP Weir does not currently 
include a fish passage structure (R. Grimes, pers. comm., 2014), but pursuant to the USFWS BO, a fish 
passage will be designed, constructed, and operated at the FCPP Weir under the auspices of the San Juan 
River Recovery Implementation Program (SJRRIP).  

Discharge from the power plant to Morgan Lake from the condenser cooling water discharge canal is 
approximately 105 degrees Fahrenheit (°F). Cooling water from the main condensers and other 
equipment condensers is discharged to the condenser cooling water discharge canal that flows into 
Morgan Lake. The lake’s water temperature ranges from 65 to 90°F depending on the time of the year. 
Between 2000 and 2011, approximately 4,826 acre-feet per year (af/yr) were discharged from Morgan 
Lake to No Name Wash, which flows to Chaco River. No Name Wash is an intermittent drainage that 
terminates at the San Juan River, approximately 5 miles northwest of the plant.  

Ash produced in the combustion process consists of bottom ash and fly ash (also known as Coal 
Combustion Residue or CCRs). Fly ash and bottom ash consist primarily of silicon, aluminum, iron, and 
calcium, but can also contain small amounts of technologically-enhanced, naturally occurring radioactive 
materials, such as uranium, potassium, and thorium. Technologically-enhanced, naturally occurring 
radioactive materials are regulated through provisions in the Clean Water Act (CWA), Safe Drinking 
Water Act, and Comprehensive, Environmental Response, Compensation, and Liability Act (CERCLA). 

Bottom ash accumulates along the inside walls and floors of the boiler units. The total production rate of 
furnace bottom ash for Units 4 and 5 is approximately 40 tons per hour during full load conditions. The 
furnace bottom ash is collected and removed by means of a hydraulic vacuum system and delivered via 
sluice water pipelines to dewatering bins. In the bins, the sluice water is decanted and the bottom ash is 
unloaded to trucks for disposal. Two dewatering bins are each 35 feet in diameter with a storage capacity of 
approximately 21,600 cubic feet, or 400 tons, with a bottom ash density of 37 pounds per cubic foot. Each 
bin is elevated for 20-foot truck clearance, with trucks periodically hauling the ash from the dewatering bins 
to the DFADA or to construction sites for use in the buttresses of the dams and access roads. 

Fly ash constitutes approximately 80 percent of the FCPP’s total ash output. Fly ash is produced by 
Units 4 and 5 at a total rate of approximately 150 tons per hour during full load conditions. The fly ash 
from the boiler passes through the flue gas draft system to the fabric filter dust collectors (“baghouses”), 
which remove fly ash from the flue gas. A fly ash handling system then removes the fly ash from the 
baghouse hoppers and conveys it to silos for storage. The ash is mixed with scrubber process water for 
dust control and to aid in compaction. Trucks then transport the dry fly ash (no free liquid) to a lined 
DFADA on-site for disposal. The baghouse system for Units 4 and 5 is designed to remove not less than 
99.87 percent of fly ash from the flue gas.  

Prior to 2008, ash and FGD wastes generated by Units 4 and 5 were hauled to Navajo Mine for disposal 
in mined-out areas regulated by the OSMRE. Since 2008, fly ash generated by Units 4 and 5 has been 
trucked to a lined DFADA located on-site. The DFADA is separate from the historic Ash Disposal Area at 
FCPP and is located immediately south of the historic Ash Disposal Area (see Figure 2-5 from the FCPP-
NMEP BA). Bottom ash is also trucked to the DFADA. A portion of the fly ash is also sold for beneficial 
reuse. FGD slurry from Units 4 and 5 scrubbers is pumped to the LAI in the Ash Disposal Area where the 
solids settle and the liquid is decanted to the Lined Water Impoundment. The liquid is pumped back to the 
scrubbers for reuse. From 1962 to the present, approximately 33.5 million tons, or 20,800 acre-feet, of fly 
ash, bottom ash, and FGD solids have been placed into the Ash Disposal Area. 

APS began groundwater evaluations in 1971 and installed initial monitoring wells in 1974. Wells 1 through 
23 were installed first and have the longest period of record. Wells 25 through 44 were installed after 
2009. Beneath the ash disposal ponds at the FCPP, groundwater flows to the west, mainly in weathered 
shale and in local alluvial channels that drain towards the Chaco River. A review of monitoring data over 
the period from 1987 to 2012 indicates that groundwater levels in the vicinity of the ash disposal ponds 
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have either remained relatively constant or slightly decreased over time in most wells. In 1977, APS 
constructed an open ditch system to collect seepage water from the ash disposal facilities as part of the 
National Pollutant Discharge Elimination System (NPDES) permits for the FCPP. In 1993 and 2011 
extraction wells were installed. These systems are designed to prevent contamination of Chaco Wash. 

2.3  Conservation Measures 
Conservation measures (CMs) are applicant-committed actions included as an integral part of the 
Proposed Action to benefit or promote the recovery of listed species that could potentially be affected by 
the proposed project activities. These measures serve to minimize, or compensate for, project effects on 
the species under review. They may include actions taken prior to the initiation of consultation, or actions 
that the Federal agency or applicant have committed to complete in a biological assessment or 
similar document. 

The Project Applicant has proposed the following CMs which would be implemented as part of the 
Proposed Action: 

1. Require NTEC to enter into a binding agreement with Arizona Public Service Company (APS) 
(operator of FCPP) to shut down the cooling water intake pumps located at the APS San Juan 
River pumping station for a period of up to two weeks during the fall-2015 Stocking 
Event for Colorado pikeminnow in the vicinity of the pumping station to prevent impingement 
and entrainment of stocked fish. Approximately 50 mm (2 inch) age 0 Colorado 
pikeminnow will be stocked commencing on or about November 3, 2015. The agreement 
between NTEC and APS shall require APS to shut down the cooling water intake pumps for a 
period of up to two weeks commencing on the first day of stocking; approximately 
from November 3, 2015 through November 17, 2015. The USFWS shall provide notice to 
NTEC at least one week in advance of the commencement of the Stocking Event.   

2. Prohibit commencement of mining operations in Area IV North until September 1, 2015, after 
spawning has occurred for 2015. 

In addition, as discussed above, the CMs and RPMs mandated by the FCPP-NMEP BA and USFWS BO 
will take effect January 2016 and will thus become a part of the environmental baseline. Those CMs and 
RPMs are identified in the FCPP-NMEP BA (OSMRE 2014c) and in Section 2.6 of the USFWS BO 
(USFWS 2015b).  
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3 Analytical Framework for the Effects Analysis 

3.1  Scope of Analysis and Environmental Baseline 
If approved, OSMRE’s action would approve NTEC’s Area IV North Mine Plan Revision. Impacts from this 
action will be evaluated from September 1, 2015, to July 6, 2016. Current operations, as well as 
operations beginning after July 6, 2016, including coal combustion impacts from burning Area IV North 
coal, deposition-related effects of mercury and selenium, among other impacts on threatened and 
endangered species,  are fully analyzed in the FCPP-NMEP FEIS, and were included in the FCPP-NMEP 
BA, and the USFWS BO. These documents thus represent a comprehensive analysis of impacts from 
past and current mine and power plant operations and future impacts from mine and power plant 
operations, from July 6, 2016 through 2041. The USFWS BO concluded that future mine/power plant 
operations, including emissions from the FCPP, would not jeopardize the continued existence of the 
Colorado pikeminnow, razorback sucker, the southwestern willow flycatcher, or the yellow-billed cuckoo, 
and would not adversely modify or destroy their respective designated critical habitats. USFWS’ 
conclusion is based, in part, on the limited impacts that FCPP operations would have on listed species 
and is also based on the CMs included in the FCPP-NMEP BA, in conjunction with the RPMs that the 
USFWS incorporated into its BO. These CMs and RPMs offset, mitigate, or avoid impacts to listed 
species commencing in January 2016 through 2041. Beginning in January 2016, then, the FCPP-NMEP 
BA’s and BO’s fully binding and enforceable measures are part of the environmental baseline against 
which effects of this Proposed Action are analyzed and will offset, mitigate, or avoid impacts to listed 
species as a result of both FCPP operations and mining at Navajo Mine including Area IV North.  

3.2  Effects on Species 
The effects analysis for listed species in this BA relied on four components to assess the potential effects 
from the proposed action. The four components are:  

1. The Species Life History and Critical Habitat, which evaluates the species’ range-wide 
condition and the factors responsible for that condition, as well as the species’ survival and 
recovery needs. 

2. The Environmental Baseline, which evaluates the condition of the species in the Action Area, 
the factors responsible for that condition, and the role of the Action Area in the species 
survival and recovery. 

3. The Effects of the Proposed Action, which includes the direct and indirect effects of the 
proposed federal action and the effects of any interrelated or interdependent activities on the 
species, in addition to the Environmental Baseline.  

4. Cumulative Effects, which evaluates the effects of past, present, and future, non-federal 
activities in the Action Area on the species. 

3.3  Effects on Critical Habitat 
In this BA, the analysis of effects on designated and proposed critical habitat relies on four components:  

1. The Species Life History and Critical Habitat, which evaluates the range-wide condition of 
designated critical habitat for Colorado pikeminnow and razorback sucker and proposed 
critical habitat for the yellow-billed cuckoo in terms of primary constituent elements (PCEs), 
the factors responsible for that condition, the intended recovery function of the critical habitat 
overall, and the intended recovery function of discrete critical habitat units.  
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2. The Environmental Baseline, which evaluates the condition of the critical habitat in the Action 
Area, the factors responsible for that condition, and the recovery role of the critical habitat in 
the Action Area.  

3. The Effects of the Proposed Action, which includes the direct and indirect effects of the 
proposed federal action and the effects of any interrelated or interdependent activities on the 
PCEs and how it will influence the recovery role of affected critical habitat units. 

4. Cumulative Effects, which evaluates the effects of past, present, and future, non-federal 
activities in the Action Area on the primary constituent elements (PCEs) and how that will 
influence the recovery role of affected critical habitat units. 

In evaluating an action’s effects on critical habitat as part of interagency consultation, the USFWS applies 
the definition of ‘‘conservation’’ as set out in the ESA. The ESA defines conservation (and conserve and 
conserving) to mean ‘‘to use and the use of all methods and procedures which are necessary to bring any 
endangered species or threatened species to the point at which the measures provided pursuant to this 
Act are no longer necessary’’ 16 U.S.C. § 1532(3). Further, after examining the baseline and the effects 
of the action, the USFWS analyzes whether the implementation of the Federal action under consultation, 
together with any cumulative effects, would result in the critical habitat remaining ‘‘functional (or retain the 
current ability for the primary constituent elements to be functionally established) to serve the intended 
conservation role for the species.’’  
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4 Ecological Risk Assessments 

Federally-listed plants and animals in both terrestrial and aquatic environments are currently exposed to 
chemicals present in soil, water, and sediment within the Action Area. The sources of these chemicals 
include past FCPP operations; other regional emission sources, including, but not limited to, the Navajo 
Generating Station and the San Juan Generating Station; municipal, industrial, and agricultural runoff; 
global emission sources; and naturally occurring background chemicals.  

4.1  Summary of ERAs 
Two Ecological Risk Assessments (ERA) were conducted as part of OSMRE’s evaluation of the potential 
effects of FCPP-NMEP proposed operations, including deposition of mercury and selenium, based on the 
projected 25 years of operation of Units 4 and 5 with selective catalytic reduction (SCR) (AECOM 
2013b,c). The analysis considered impacts from the FCPP, including coal combustion impacts from 
burning Area IV North coal and Area III coal, and also coal from NTEC’s Pinabete Permit area. That 
evaluation and the associated ERAs are incorporated by reference into this BA; with the understanding 
that this BA only addresses FCPP operations between September 1, 2015, and July 6, 2016.  

The description of the ERAs and their methodology is contained in the FCPP-NMEP BA. The geographic 
scope of the studies is provided in Figure 6-1 of the FCPP-NMEP BA. One ERA was conducted to identify 
risks to both terrestrial and aquatic environments. For this analysis, air dispersion modeling (CALPUFF), 
coupled with existing soil and sediment data and project specific soil and sediment data, were used to 
identify the area with maximum potential for future deposition. The ERA Deposition Area, shown in 
Figure 2-1, was determined by delineating the area where the predicted incremental increase in soil 
concentration of any of the metals due to 25 years of future full load plant operations is projected to be 
more than 1 percent of current concentrations This area was defined by delineating the area where the 
predicted incremental increase in soil concentration of any of the metals due to the FCPP-NMEP 
(25 years of future full load plant operations between 2016 and 2041) is projected to be more than one 
percent of baseline metals concentrations (as measured in 2013) (AECOM 2013b). The baseline 
concentrations of metals and other chemicals of potential concern in soil, sediment, water and fish tissue 
prior to implementation of the FCPP-NMEP (and thus prior to 2016) are hereafter referred to as ‘Current 
Concentrations’ in this document.9 This ERA is hereafter referred to as the “Deposition Area ERA.” A food 
web model was used in this analysis to evaluate potential ecological risk via bioaccumulation pathways to 
representative mammalian and avian receptors that may feed within the Deposition Area and be 
potentially exposed to bio-accumulative compounds found in these environments. To address potential 
food web impacts to fish due to bio-accumulative compounds, fish tissue concentrations were estimated 
and evaluated against tissue-based screening levels referred to as critical body residues (CBRs).  

The second ERA, referred to as the “San Juan River ERA,” was conducted to evaluate ecological risks 
within the Deposition Area and downstream of the Deposition Area along the San Juan River into Lake 
Powell. This study looked at ecological risks associated with Current Concentrations areas and future 
FCPP emissions, as well as future regional and global emissions for the aquatic environment (AECOM 

                                                      
9  This was referred to as “current conditions” in the ERA documents, which focused only on the ecological risks associated with 

“chemicals of potential environmental concern” (COPECs). This BA considers a broader range of potential effects. In this 
document, “current conditions” refers to the broader suite of ecological characteristics present in the environment under baseline 
conditions, including metals concentrations, habitat availability, river flows, climatic conditions, predation and competition, etc. 
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2013c). This ERA was specifically formulated to evaluate the effects of future accumulation of mercury, 
arsenic, and selenium, which are known to be transported globally through the atmosphere (EPRI 2014).  

The San Juan River ERA modeled atmospheric deposition for several potential scenarios of emissions from 
local coal-fired power plants, as well as atmospheric sources of mercury external to the San Juan Basin. 
The four-air dispersion and deposition modeling simulations performed as part of this ERA included: 

1. A base case emissions scenario, with all five FCPP units operating, current San Juan 
Generating Station (SJGS) and Navajo Generating Station (NGS) emissions, and current 
world mercury emissions;  

2. A post-EPA Mercury and Air Toxics Standard (MATS) rule or “current” emissions scenario for 
FCPP (2014 for post-MATS, also assuming Units 1-3 were retired10), San Juan Generating 
Station (SJGS) (2016 for post-MATS) and Navajo Generating Station (NGS) (2016 for 
post-MATS);  

3. A scenario with a lower estimate of future Chinese emissions; and  

4. A scenario with a higher estimate of future Chinese emissions.  

In each of the China cases, FCPP, NGS and SJGS were modeled post-MATS, and current world 
emissions were also included in the modeling. 

To evaluate the effect of these different emission scenarios on selenium and arsenic concentrations in the 
water column and mercury in the water column and aquatic biota, the watershed model was run using 
output from each of the CMAQ-APT scenarios. The six scenarios identified below were then evaluated 
using WARMF (Watershed Analysis Risk Management Framework). The WARMF modeling was run from 
1990 thru 2074 to provide a continuous trajectory for the fish tissue concentrations.  

• Scenario 1 (Base Case). FCPP closes in 2041, NGS closes 2044, no change in China 
emissions.11 

• Scenario 3. FCPP closes in 2016, NGS closes 2044, low increase in China emissions.12 

• Scenario 4. FCPP closes in 2016, NGS closes 2044, high increase in China emissions. 

• Scenario 5 (FCPP Removed). FCPP never existed, NGS closes 2044, no change in China 
emissions. 

• Scenario 7. FCPP closes 2041, NGS closes 2044, low increase in China emissions. 

• Scenario 8. FCPP closes 2041, NGS closes 2044, high increase in China emissions. 

In all scenarios, SJGS was kept in operation until 2074, and it was conservatively assumed that there was 
no reduction in emissions beyond post-MATS operation for all units (e.g., no potential emissions 
reductions from possible future BART requirements were modeled).  

The EPRI modeling was used in the San Juan River ERA to address potential risks due to arsenic, 
mercury and selenium deposition from multiple sources to aquatic and riparian bird and mammal 
receptors in the San Juan River basin. The ERA analysis encompassed the area between the eastern 
boundary of the area evaluated in the Deposition Area ERA downstream to the confluence of the San 
Juan River with the Colorado River. This included the San Juan River arm of Lake Powell. 

                                                      
10  There was no information on the incremental benefit of new SCR for Units 4-5, thus, no additional reductions were applied for 

that element. 
11  Mercury emissions held constant at 2007 levels. 
12  Mercury transport and deposition to the watershed decreases slightly because of a shift in the speciation, or chemical form, of the 

emitted mercury. See EPRI (2013) for details. 
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Figure 2-1 Action Area 
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The soil, water, sediment, and fish tissue data reported in the Deposition Area ERA for FCPP 
contributions represented the reasonably foreseeable future effects associated with the FCPP’s proposed 
25-year future operation addressed in the FCPP-NMEP BA, but do not take into account any other future 
actions. The San Juan River ERA future conditions are represented by Scenario 8, as described above.  

Because the modeling was undertaken for purposes of analyzing impacts over the life of the FCPP-
NMEP, the modeling assumed 25 years of additional deposition from FCPP operations. In this document; 
however, OSMRE’s Proposed Action spans less than a single year (September 1, 2015, to July 6, 2016). 
Thus, for the purposes of this BA, the results of the modeling have been apportioned to indicate the 
potential changes associated with one year of deposition from FCPP operations (see Tables 7-1 to 7-4).  

4.2  Summary of Toxicity Information for COPECs with Hazard Quotients > 1 
Utilizing the modeling scenarios described previously, the ERAs reported hazard quotients (HQs) 
exceeding 1 for chromium, copper, mercury, lead, nickel, selenium, and zinc, based on maximum tissue 
concentrations, for fish similar to the Colorado pikeminnow and razorback sucker. The ERAs also 
considered alternative critical body burdens for mercury and selenium (AECOM 2013b,c).  

4.2.1  Fish Critical Body Residues 

The critical body residue, in units of milligrams per kilogram wet weight (mg/kg ww), is appropriately 
defined as the highest no-observable-effect-concentration (NOEC) that is less than the lowest-
observable-effect-concentration (LOEC). All NOECs used in the calculation of HQs in the ERAs are those 
most relevant to population level effects including mortality, growth, behavior, development, and 
reproduction. For mercury, the primary critical body burdens used in the ERAs were 0.8 and 0.025 mg/kg 
ww for adult and early life state fish, respectively. The ERAs also considered an alternative mercury 
critical body burden of 0.2 mg/kg ww for juvenile/adult fish based survival, growth, reproduction, and 
behavior effects as reported by Beckvar et al. (2005). For selenium, the primary critical body burdens 
used in the ERAs were 0.018 and 0.54 mg/kg ww for adult and early life state fish, respectively. The 
ERAs also considered an alternative selenium critical body burden of 1 (mg/kg ww) based on effects 
thresholds reported in several studies (AECOM 2013b,c). It is noted that the EPA (2014) has recently 
proposed an updated aquatic life water quality criterion for selenium of 8.1 mg/kg dry weight (dw) whole 
body, which corresponds to 1.6 mg/kg ww whole body assuming 80 percent moisture for fish tissue. The 
EPA (2014) report is an external review draft released in May 2014 for public review and comment. 

4.2.2  Avian Toxicity Reference Values 

In contrast to the critical body residues for fish, which were derived using a common method for each 
chemical of potential ecological concern (COPEC), the derivation of toxicity reference values (TRVs) for 
avian species followed a more complex process as described below. The ERAs reported HQs exceeding 
1 for southwestern willow flycatcher and yellow-billed cuckoo for chromium, copper, lead, methylmercury, 
and selenium based on 95 percent upper confidence on the mean (UCL) exposure point concentration 
(EPCs) for Morgan Lake and the San Juan River. Avian receptors may experience a wide range of 
adverse effects from chemical exposures including biochemical and physiological responses, 
immunological effects, behavioral effects, deficiencies in growth, reproductive impairment, and mortality. 
In general, growth, reproduction, and mortality are the endpoints that are considered most relevant for 
assessing effects to populations. Reproductive effects tend to be among the most sensitive endpoints. In 
their derivation of TRVs, EPA (2005b) preferentially derives TRVs based on growth, reproduction, and 
survival toxicity data when such data are available. The derivation of the NOAEL TRVs for these COPECs 
is described in Table 4-1.  
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Table 4-1. Derivation of NOAEL Toxic Reference Values (TRV) for Avian Species 

Chemical of 
Potential 

Ecological 
Concern 
(COPEC) 

No-Observable-
Adverse-Effect-
Level (NOAEL) 

TRV 
(mg/kg-day) Derivation 

Chromium 2.66 

Geometric mean of NOAELs for growth and reproduction from 10 
studies (chicken, duck, and turkey) and is lower than the lowest bounded 
lower-observable-adverse-effect-level (LOAEL) for reproduction 
(EPA 2008). 

Copper 4.05 
Highest bounded NOAEL (based on reproductive effects in the chicken) 
that is lower than the lowest bounded LOAEL for survival, growth, and 
reproduction (EPA 2007b). 

Lead 1.63 
Highest bounded NOAEL (based on reproductive effects in the chicken) 
that is lower than the lowest bounded LOAEL for survival, growth, and 
reproduction (EPA 2005c). 

Mercury 0.039 
NOAEL estimated by application of uncertainty factor of 2 to the LOAEL 
of 0.078 mg/kg-day based on reproductive effects in mallards 
(DTSC 2000). 

Methylmercury 0.0064 

Single three-generation study of mallard ducks exposed to 
methylmercury dicyandiamide in the diet. A NOAEL was not identified in 
this study so a modifying factor of 0.1 was applied to the LOAEL-based 
TRV of 0.64 mg/kg-day. The LOAEL-based TRV was based on 
reproductive effects (fewer eggs and ducklings produced) 
(Sample et al. 1996). 

Selenium 2.90 
Highest bounded NOAEL (based on survival in the chicken) that is lower 
than the lowest bounded LOAEL for survival, growth, and reproduction 
(EPA 2007c). 

Source: OSMRE 2014 
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5 Species Life History and Habitat 

OSMRE obtained a report from the USFWS’ IPaC website on July 1, 2015, on the federally listed species to 
be considered during this consultation (Appendix A) (USFWS 2015a). The report identified 10 species, 
2 designated critical habitat areas, and one proposed critical habitat area with the potential to occur within 
the Action Area. In addition, two species, the California condor and Mexican spotted owl, were considered 
because they were included in the FCPP and Navajo Mine Energy Project Biological Assessment. 
OSMRE reviewed this list and determined that no effect would occur to four of the 10 species (Zuni 
bluehead sucker, Knowlton’s cactus, Canada lynx and Sprague’s pipet) because the Action Area does not 
support suitable habitat for those species or the species’ known habitat is located outside of the Action 
Area. OSMRE determined that for four of the species (California condor, Mexican spotted owl, Mancos 
milk vetch, and Mesa Verde cactus), the USFWS BO (2015) had previously concurred with OSMRE’s 
determination that operations of the Navajo Mine, including mining in Area IV North, and the FCPP would 
affect but not likely adversely affect these species and no further consultation is necessary. Justification 
for exclusion of these species from the consultation is provided in Appendix B. 

OSMRE determined that the Proposed Action has the potential to affect four species: 

1. Colorado pikeminnow (Ptychocheilus lucius) – Endangered 

2. Razorback sucker (Xyrauchen texanus) – Endangered 

3. Southwestern willow Flycatcher (Empidonax traillii extimus) – Endangered 

4. Yellow-billed cuckoo (Coccyzus americanus) – Threatened 

Designated critical habitat for Colorado pikeminnow and razorback sucker occurs within the Action Area. 
Critical habitat for the southwestern willow flycatcher has been designated, but lies outside of the Action 
Area. Critical habitat has not been yet been designated for yellow-billed cuckoo; however, critical habitat 
has been proposed and includes a section of the San Juan River within the Action Area from Farmington 
to north of the FCPP (USFWS 2014e).  

The life history and habitat descriptions for each of these four species have been previously described in 
detail in the BA prepared for the FCPP-NMEP BA (OSMRE 2014c) and are incorporated by reference 
herein. Life history and habitat information that is particularly relevant to the Navajo Mine Area IV North 
Mine Plan Revision has been summarized in the following sections from the FCPP-NMEP BA (2014c) for 
each of the four species.  

5.1  Colorado Pikeminnow 
A detailed description of the Colorado pikeminnow's life history and habitat requirements is available by 
reference in Section 5.1 in the FCPP-NMEP BA (OSMRE 2014c). 

Colorado pikeminnow was added to the list of endangered species in 1967 (USFWS 2002a) and received 
protection as endangered under Section 4(c)(3) of the original ESA of 1973. This species was historically 
found in the Colorado River Basin, including the San Juan River north of the FCPP (Quartarone and 
Young 1995). Three populations are recognized: the Green River, the Upper Colorado River, and the San 
Juan River.  

Critical habitat was designated for Colorado pikeminnow in 1994 within the 100-year floodplain of the 
species' historical range in the Green, Upper Colorado, and San Juan River basins (59 FR 13374). In the 
San Juan River Basin, this habitat includes the San Juan River from New Mexico State Route 371 near 
Farmington, New Mexico, to the full pool elevation at the mouth of Neskahai Canyon on the San Juan arm 
of Lake Powell.  
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The species is adapted to a hydrologic cycle characterized by large spring peaks of snowmelt runoff and 
low, relatively stable base flows. High spring flows create and maintain in-channel habitats, and reconnect 
floodplain and riverine habitats. Throughout most of the year, juvenile, sub-adult, and adult Colorado 
pikeminnow utilize relatively deep, low-velocity eddies, pools, and runs that occur in nearshore areas of 
main river channels). In spring; however, Colorado pikeminnow adults utilize floodplain habitats, flooded 
tributary mouths, flooded side canyons, and eddies that are available only during high flows.  

Spawning occurs after spring runoff at water temperatures typically between 64 and 73°F (18 and 
23 degrees Celsius [°C]), generally from late June to late August. After hatching and emerging from 
spawning substrate, larvae drift downstream to nursery backwaters in sandy, alluvial areas, where they 
remain through the first year of life. Ideal nursery backwaters are large, warm, and deep, often formed 
when a secondary channel is cut off from the main channel at its head end, but remains connected to the 
river at its outlet. These backwaters are restructured by high spring flows and maintained by relatively 
stable base flows. These ideal rearing habitats are uncommon on the San Juan River (Bleisner et al. 
2008; SWCA 2012; B. Miller, pers. comm., 2013). Adults require pools, deep runs, and eddy habitats 
maintained by high spring flows. These high spring flows maintain channel and habitat diversity, form 
gravel and cobble deposits used for spawning and flush sediments from these areas, stimulate food 
production, and freshen backwater nursery habitats. 

Colorado pikeminnow populations are susceptible to the spill of hazardous materials into their habitats, 
especially if these occur in unique habitats, such as spawning areas, which Colorado pikeminnow use 
consistently from year to year. Pesticide and industrial runoff may also affect the species. Sampling within 
the San Juan River has identified mercury as a particular concern for Colorado pikeminnow. Selenium 
concentrations are also elevated within the basin, potentially affecting other native fish (USFWS 2002a). 

5.2  Razorback Sucker 
A detailed description of the razorback sucker’s life history and habitat requirements is available by 
reference in Section 5.2 in the FCPP-NMEP BA (OSMRE 2014c).  

The razorback sucker, which is endemic to the Colorado River Basin, was listed as endangered under the 
ESA in 1991 (56 CFR 54957). Critical habitat for razorback sucker has been designated in the San Juan 
River from the Hogback Diversion downstream to Lake Powell. A recovery plan for the species was first 
published in 1998 and was most recently amended and supplemented in 2002 (USFWS 2002b). A 5-year 
review of the species was published in 2012 (USFWS 2012a). The USFWS has identified recovery goals 
for the razorback sucker, similar to those identified for the Colorado pikeminnow, that are based on 
sustaining the population, removal of the threat of fragmentation, protecting essential habitats, and 
removing other potential threats that could affect the population (USFWS 2002a; UCREFRP 2014a).  

The species was historically found in warm-water reaches of the larger rivers of the Colorado River Basin 
from Mexico to Wyoming. Its current distribution includes portions of the Green, Yampa, White, 
Duchesne, Upper Colorado, Gunnison, and San Juan rivers in the Upper Colorado River Basin. No wild 
razorback sucker were observed in the San Juan River Basin during 7 years of monitoring form 1991 to 
1997. Stocking has been ongoing since 1994 (Furr 2013) and the SJRRIP has documented these stocked 
razorback sucker in the San Juan River from upstream of the Animas River confluence downstream to 
Lake Powell (Ryden 2012; Gilbert el al. 2012). These stocked fish have been documented as 
reproducing, as indicated by larval fish collections (Brandenburg et al. 2012). 

Adult razorback sucker use deep runs, eddies, backwaters, and flooded off-channel areas in the spring; 
runs and pools during the summer; and low-velocity runs, pools, and eddies in the winter. This species 
makes short- to long-range migrations to spawn in the spring, and young are dispersed downstream by 
flow. Spawning has been observed to occur from mid-April through June. Young fish require low-velocity, 
warm, shallow habitats, associated with backwaters, tributary mouths, and side channels. Historically 
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flooded bottomland habitats may have been important rearing habitats, but these habitats are now much 
less available because of flood control. 

5.3  Southwestern Willow Flycatcher 
A detailed description of the southwestern willow flycatcher’s life history and habitat requirements is 
available by reference in Section 5.3 in the FCPP-NMEP BA (OSMRE 2014c).  

The southwestern willow flycatcher was listed as endangered in 1995 (60 FR 10694; USFWS 2002c) and 
is also presently listed under the Navajo Nation Endangered Species List (NESL) as a G2 species. On 
July 22, 1997, critical habitat was designated for southwestern willow flycatcher (62 FR 39129; USFWS 
2002c). Subsequent to the 1997 designation, critical habitat was expanded to include approximately 
1,227 river miles (RM)(2,055 km), as amended in the 2013 final ruling (USFWS 2013a). The Action Area 
lies within portions of the Upper Colorado Recovery Unit for the southwestern willow flycatcher; however, 
the nearest critical habitat identified for the southwestern willow flycatcher within this recovery unit lies 
outside of the Action Area on the San Juan River near the Colorado/ New Mexico border (see Figure 5-4 
in the FCPP-NMEP BA [OSMRE 2014c]). The final recovery plan for southwestern willow flycatcher was 
issued in 2002 (USFWS 2002c). Overall threats to southwestern willow flycatcher include five major factor 
categories: present or threatened habitat destruction, habitat modification, or curtailment of habitat or 
range; disease or predation, inadequacy of existing regulatory mechanisms, and other natural or man-
made factors. 

The historic breeding range of southwestern willow flycatcher included southern California, Arizona, New 
Mexico, western Texas, southwestern Colorado, southern Utah, extreme southern Nevada, and extreme 
northwestern Mexico (USFWS 2002c). Currently, range-wide population stability is believed to be largely 
dependent on the presence of four large populations (Cliff/Gila Valley, New Mexico; Roosevelt Lake, 
Arizona; San Pedro/Gila River confluence, Arizona; middle Rio Grande, New Mexico) where 
approximately 50 percent of the 1,299 territories currently exist. None of these large breeding sites are 
known to occur within the Action Area. 

In New Mexico, the known breeding range of the southwestern willow flycatcher is considered to be from 
the Rio Grande Valley westward, including the Rio Grande, Chama, Zuni, San Francisco, and Gila 
watersheds. Small breeding populations also occur in the San Juan drainage and along Coyote Creek in 
the Canadian River drainage (USFWS 2002c). 

Southwestern willow flycatcher breeds in dense riparian habitat from sea level in California to approximately 
8,500 feet (2,600 meters) in elevation in Arizona and southwestern Colorado. Southwestern willow 
flycatchers primarily occur along or near rivers, swamps, wetlands, lakes, areas supporting moist soils, and 
riparian habitats mainly including Geyer’s willow (Salix geyeriana), coyote willow (Salix exigua), Goodding’s 
willow (Salix gooddingii), boxelder (Acer negundo), salt cedar (Tamarix sp.), Russian olive (Elaeagnus 
angustifolia), and live oak (Quercus agrifolia) for nesting.  

5.4  Yellow-Billed Cuckoo 
A detailed description of the yellow-billed cuckoo’s life history and habitat requirements is available by 
reference in Section 5.4 in the FCPP-NMEP BA (OSMRE 2014c). 

The western yellow-billed cuckoo was listed as threatened in November 2014 (USFWS 2014d). Critical 
habitat has been proposed, but is not yet been designated for the western yellow-billed cuckoo (USFWS 
2014d). On August 15, 2014, the USFWS announced a proposal to designate critical habitat for the western 
distinct population segment of the yellow-billed cuckoo (western yellow-billed cuckoo) under the ESA 
(USFWS 2014d). On November 12, 2014, the public comment period was reopened for an additional 60 
days until January 12, 2015, to provide an opportunity for the public to provide comments and testimony on 
the proposed designation of critical habitat for the western yellow-billed cuckoo (USFWS 2014e).The 
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hearing has taken place and comments are being reviewed and considered at the time of this BA. Critical 
habitat proposed in the Action Area is identified as Unit 46: NM-1 San Juan River 1 (Figure 5-1). A recovery 
plan is currently in development for this species. Similar to southwestern willow flycatcher, overall threats 
and factors affecting yellow-billed cuckoo can be grouped into five major categories (USFWS 2013b): 
present or threatened habitat destruction, habitat modification, or curtailment of habitat or range; over 
collection for commercial, recreational, scientific, or educational purposes; disease or predation; inadequacy 
of existing regulatory mechanisms; and other natural or man-made factors. 

Western cuckoos breed in large blocks of riparian habitats, particularly woodlands with cottonwoods 
(Populus fremontii) and willows (Salix spp.). Dense understory foliage appears to be an important factor in 
nest site selection. In the Lower Colorado River, this species occupies riparian areas that have higher 
canopies, denser cover in the upper layers of the canopy, and sparser shrub layers when compared to 
unoccupied sites. Although this species is generally associated with breeding and nesting in large wooded 
riparian areas dominated by cottonwood trees, they have been documented nesting in salt cedar between 
Albuquerque and Elephant Butte Reservoir and along the Pecos River in southeastern New Mexico. At the 
landscape level, the amount of cottonwood-willow-dominated vegetation cover in the landscape and the 
width of riparian habitat appeared to influence cuckoo distribution and abundance. Nesting sites are 
generally selected in locations near water.  

In New Mexico, the species was historically rare statewide, but common in riparian areas along the Pecos 
River and Rio Grande, as well as uncommon to common locally along portions of the Gila, San Francisco, 
and San Juan rivers. In New Mexico, the species is found in riparian zones with dense understory 
vegetation, most commonly in the south and along major drainages. 
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Figure 5-1. Proposed Yellow-billed Cuckoo Critical Habitat in the Vicinity of the Action Area 
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6 Environmental Baseline 

This BA incorporates the environmental baseline described in the FCPP-NMEP BA (OSMRE 2014c) and 
USFWS BO (USFWS 2015b) for the period September 1, 2015 to January 1, 2016. Beginning January 1, 
2016, the CMs and RPMs mandated by the FCPP-NMEP BA and BO become effective and are properly 
considered part of the environmental baseline going forward for this Proposed Action. Those CMs and 
RPMs mitigate, avoid, or offset effects to the species beginning in January 2016, including past, present, 
and future effects from mercury and selenium deposition, which were fully analyzed in the USFWS BO.  

6.1  Status of the Species within the Action Area 

6.1.1  Colorado Pikeminnow 

The initial Colorado Squawfish (pikeminnow) Recovery Plan was approved on August 6, 1991, and was 
amended and supplemented in 2002. Recovery goals identified for the Colorado pikeminnow are based 
on sustained population, removal of the threat of fragmentation, protecting essential habitats, and 
removing other potential threats that could affect the population (USFWS 2002a; UCREFRP 2014a). The 
Colorado Pikeminnow Recovery Plan (USFWS 2002a) identifies four primary threats to Colorado 
pikeminnow: 1) streamflow regulation, 2) habitat modification, 3) competition and predation with non-
native fish, and 4) pesticides and pollutants. The Recovery Plan also recognized that additional regulatory 
mechanisms need to be implemented to ensure long-term conservation of the species. These 
mechanisms included protection and restoration of habitat, flow, regulation, and control of non-native 
fishes, protection from release of hazardous materials, and angling regulations (USFWS 2011a). 

To protect and recover endangered fishes, including the Colorado pikeminnow, in the San Juan River 
Basin while water development proceeds in compliance with all applicable federal and state laws, a 
program - the SJRRIP - was developed through the USFWS13. In addition to supporting regulated and 
managed water development, the specific goal of the SJRRIP is to conserve populations of the Colorado 
pikeminnow and razorback sucker in the San Juan River Basin consistent with recovery goals established 
under the ESA, 16 U.S.C. 1531 et seq. 

Colorado pikeminnow in the San Juan River have been affected by the construction of Lake Powell, Navajo 
Dam, several smaller diversion structures, and development within the basin. Navajo Dam has altered the 
flow, temperature, and sediment regime in the river downstream. The first 10 km below the dam have much 
more dramatically lowered suspended sediment concentrations than any other area of the river, and the 
temperatures below the dam do not reach equilibrium with atmospheric temperatures for about 100 km 
(USFWS 2002a). Critical habitat for the Colorado pikeminnow in the San Juan River encompasses the river 
and 100-year flood plain from New Mexico State Route 371 to the full pool elevation at the mouth of 
Neskahai Canyon on the San Juan arm of Lake Powell. Colorado pikeminnow are currently found from near 
the confluence of the Animas River downstream to Lake Powell, although temperatures in the upper reach 
of this area may be colder than the species prefers (Durst and Franssen 2014). 

The Cudei Diversion has been removed and fish passage has been provided at the Hogback Diversion in 
2001 and the Public Service Company of New Mexico (PNM) weir in 2003. Colorado pikeminnow have 
been documented as successfully using these structures (Morel 2012). 

                                                      
13  Accessed April 13, 2014:  http://www.fws.gov/southwest/sjrip/GB_GOP.cfm  

http://www.fws.gov/southwest/sjrip/GB_GOP.cfm
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From 1991 to 1997, it was estimated that there were fewer than 50 adult Colorado pikeminnow in the San 
Juan River, and in 2000, it was estimated that there were about 19 wild adults from RMs 119 to 137 
(Figure 6-1). No wild Colorado pikeminnow adults have been captured since 1999 (Schleicher and 
Ryden 2013). 

Colorado pikeminnow populations in the San Juan River are supported by stocking with hatchery-reared 
fish to try to re-establish a population in this river. Approximately 3.2 million Colorado pikeminnow were 
stocked between 2002 and 2011 (Furr 2012). More Colorado pikeminnow (433) were caught during the 
large-bodied fish monitoring effort in 2010 than in any previous effort (Ryden 2012). In the 2012 
monitoring event, 272 pikeminnow were captured (Schleicher and Ryden 2013) and over the last several 
years the SJRRIP has captured several hundred stocked pikeminnow of varying sizes (Furr 2012). Catch 
per unit effort (CPUE) of fish that had been in the river for one or more winters has been on an increasing 
trend since 2003, but this trend is mainly a reflection of Age 0+ fish (fish within their 1st year after birth) 
surviving to recapture at Age 1+ (fish that are 1 year old). The number of larger fish remains small, 
although the number of these larger fish continues to increase.  

The increasing trend in CPUE is likely the result of better stocking procedures. Schleicher and Ryden 
(2013) estimated that close to 1,000 Colorado pikeminnow > 300 mm total length (TL) may be in the river 
(based on capture of 22 individuals of this size), which is one of the delisting criteria for this species in the 
San Juan River (although these fish were not wild fish). Between the large-bodied fish monitoring 
program and the more intensive non-native fish removal program, 29 adults were captured in 2012, which 
substantially exceeds the total of 17 adults captured between 1991 and 1994. It is also nearly double the 
15 adults that indicate the adult population is approaching the level specified in the Recovery Plan for 
delisting (Schleicher and Ryden 2013; USFWS 2002a). 

Population estimates for Colorado pikeminnow were generated in 2010, using three complete river-wide 
non-native fish removal passes made in 2010. Two separate models yielded the following population 
estimates: 5,418 (CI = 4,049-7,549 Model M(t)) and 5,466 (CI = 4,082-7,614 Model 6-2 M(o)). Only age 
2+ Colorado pikeminnow that had been in the river for one over-winter period were used in this estimate, 
so the total number of Colorado pikeminnow is expected to be higher than these estimates. 

While the numbers of stocked subadult and adult Colorado pikeminnow may be approaching the levels for 
downlisting or delisting in the Recovery Plan, the criteria for a self-supporting wild population have not 
been met. Low numbers of larval Colorado pikeminnow collected over the last several years give some 
indication that reproduction in the wild is occurring, although not at levels sufficient to support the 
population. Additionally, the species also appears to be expanding its range within the basin upstream of 
the Hogback and PNM weirs, and into McElmo Creek (Schleicher and Ryden 2013) (Figure 6-1). The 
species’ long-term viability remains uncertain because of the relatively limited habitat available between 
Navajo Dam and Lake Powell, competition and predation from non-native fishes, water quality issues, and 
the uncertainty surrounding the changes that climate change will bring to the San Juan River Basin. The 
CMs and RPMs in the FCPP-NMEP BA and USFWS BO address this uncertainty. In addition, shutting 
down the pumps in the San Juan River for a period of up to two weeks during the fall-2015 Stocking 
Event, which is a CM in this Proposed Action, will reduce the impacts to the Colorado pikeminnow. 

6.1.2  Razorback Sucker 

Razorback sucker in the San Juan River have been subject to the same environmental conditions described 
above for Colorado pikeminnow. Threats to razorback sucker were identified in the species recovery plan 
(USFWS 2002b) and include the direct loss of 161 km of habitat from the completion of Lake Powell and 
Navajo Reservoir and associated changes in hydrology, temperature and water quality, blockage of 
passage, predation and competition from non-native fish, streamflow regulation, other habitat modifications,  
pesticides, and pollutants. These threats are the same as those described for Colorado pikeminnow.  
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Source SJRRIP 2014 http://www.fws.gov/southwest/sjrip/pdf/DOC_sanjuanmap.pdf accessed 6/27/2012 

Figure 6-1. San Juan River Colorado Pikeminnow Sample Locations
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Also similar to the pikeminnow, the SJRRIP is working to conserve populations of the razorback sucker in 
the Basin consistent with recovery goals established under the ESA, 16 U.S.C. 1531 et seq. As discussed in 
Section 5.2, critical habitat for razorback sucker in the San Juan River has been designated from Hogback 
Diversion downstream to Lake Powell. 

The population is supported by stocking of hatchery-reared fish. Between 2009 and 2012, the number 
released has ranged from 8,418 to 28,485, with an average of 17,889 razorback suckers released per year 
(Furr 2013). The CPUE from 2010 to 2012 was significantly higher than that observed from 2003 to 2004, 
indicating that greater numbers of razorback sucker are present in the river (Schleicher and Ryden 2013). It 
is clear from the monitoring data that these fish are capable of surviving in the river for as long as 15 years. 
Larval razorback sucker have been collected consistently for 15 consecutive years, indicating that spawning 
is occurring. However, few Age 1 to Age 2 razorback sucker have been captured during monitoring. 
Razorback sucker of this age are difficult to detect, but a consistent lack of detection indicates that few 
razorback sucker of these age classes are in the river. The reasons for this lack of recruitment to these age 
classes is unknown (Schleicher and Ryden 2013). Population estimates for fish that had been in the river for 
at least one winter were calculated from 2010 data using two models. Model m(t) yielded population 
estimates of 2,928 (confidence interval: 1,952 to 4,796); and Model M(o) provided a population estimate of 
3,021 (confidence interval: 2,007 to 4,940) (Schleicher and Ryden 2013).  

Monitoring in the San Juan River indicates that the razorback sucker is expanding their range upstream 
above the PNM weir and into tributaries such as McElmo Creek and Chaco Wash (Schleicher and 
Ryden 2013). 

6.1.3  Southwestern Willow Flycatcher 

The breeding range of southwestern willow flycatcher extends into the Action Area; however, no nesting 
southwestern willow flycatchers have been documented in the Action Area. Only one known historic 
breeding territory for southwestern willow flycatchers is identified in San Juan County; this location occurs 
along the San Juan River northwest of the Proposed Action 15 miles downstream of Shiprock, New 
Mexico (BNCC 2012b). Migrants have been documented on rare occasions along the San Juan River, 
Rio Puerco River, and Morgan Lake during previous surveys (Marron 2012a, b). Migrants have the 
potential to occur in the Action Area from May to August and are most likely to occur along riparian 
corridors in the San Juan River, Rio Puerco River, and Morgan Lake. Maps of suitable habitat for 
southwestern willow flycatcher based on the habitat model constructed for the FCPP-NMEP (AECOM 
2013d) are provided in Appendix C. 

No critical habitat for southwestern willow flycatcher exists in the San Juan River within the Action Area, or 
the Rio Puerco River, or Morgan Lake watersheds. The Action Area lies within portions of the Upper 
Colorado Recovery Unit for the flycatcher; however, the nearest designated critical habitat identified within 
this recovery unit lies outside of the Action Area on the San Juan River near the Colorado/ New Mexico 
border (see Figure 5-4 in the FCPP-NMEP BA [OSMRE 2014c]). The San Juan River, Rio Puerco River, 
and Morgan Lake represent the only perennial water resources within the Action Area that provide potential 
riparian nesting habitat for southwestern willow flycatcher; however, no nesting southwestern willow 
flycatchers have been documented in those locations. Habitat modeling identified approximately 34 acres of 
marginal quality stop-over habitat along the transmission lines and within 30 km (18 miles) of FCPP 
(AECOM 2013d), and approximately 6,726 acres of potentially suitable southwest willow flycatcher habitat 
was identified within the deposition area (AECOM 2013b, 2014). As none of these areas are documented as 
supporting nesting southwestern willow flycatchers, these portions of the San Juan River, Rio Puerco River, 
and Morgan Lake would be considered marginally suitable stopover habitat for migrating southwestern 
willow flycatchers. Small ponds and ephemeral drainages within the Action Area do not contain year-round 
water and have limited riparian habitat with the density, width, and structure to be considered potential 
nesting habitat. These areas would also be considered potential marginal stopover habitat for migrating 
southwestern willow flycatchers.  



Navajo Mine Area IV North Mine Plan Revision 
Biological Assessment 

October 2015 Environmental Baseline 6-5 

Small populations of southwestern willow flycatcher have been reported to occur along the San Juan River 
within San Juan County (USFWS 2002c) and surveys for southwestern willow flycatcher have been 
completed regularly in portions of the Action Area and its vicinity since 1998 in association with previous 
permitting for various mining, power generation, and energy transmission projects, and recently conducted 
around Morgan Lake and the DFADA. During this time, this species has been detected sporadically in the 
general vicinity of Morgan Lake and the San Juan River; however, no confirmed nesting locations of this 
species have been reported in the vicinity of the FCPP or Navajo Mine. One southwestern willow flycatcher 
was detected in 2012 during an unrelated project survey near the proposed DFADA (Ecosphere 2012a). 
Avian surveys in the vicinity of Navajo Mine have been ongoing since 1975 (BNCC 2012b; Ecosphere 
2013). Because of the marginal quality of habitat in this area, no species-specific or protocol surveys for 
southwestern willow flycatcher have been conducted within the Navajo Mine since 1995; however, regular 
avian surveys continue to be part of the mine’s wildlife monitoring program. This species has never been 
documented within the Navajo Mine area. 

Eleven southwestern willow flycatcher surveys were conducted in 1994 and 17 surveys were completed in 
1995 in the general vicinity of the FCPP and Navajo Mine along the San Juan River. None of these surveys 
documented nesting southwestern willow flycatchers. The Navajo Nation Department of Fish and Wildlife 
(NNDFW) concurred with this assessment of habitat and its use, but expressed that “there are likely patches 
of riparian habitat suitable for breeding in the San Juan River deposition area, or habitats that may become 
suitable for breeding during the life of the project” (NNDFW 2014). They reported one that a male 
southwestern willow flycatcher was observed making territorial displays near the Hogback, but that protocol 
surveys were not completed at that time. NNDFW also reported that the nearest confirmed nesting location 
for southwest willow flycatcher is approximately 15 miles downstream of Shiprock, New Mexico. 

Within the Navajo Mine Lease Area only marginally suitable migratory stopover habitat for the flycatcher 
is present. This habitat is confined to Cottonwood Arroyo, Chinde Wash, Pinabete Arroyo, and a small 
stock pond in the southern portion of the Pinabete Permit Area (BNCC 2012b). These areas lack the 
vegetative structure and density to support breeding southwestern willow flycatchers and the habitat lies 
more than 330 feet (100 meters) from water; this does not meet the hydrologic parameter requirements 
for suitable habitat for this species.  

Due to the marginal quality of southwestern willow flycatcher nesting habitat in the Action Area around the 
FCPP and the extended time period anticipated between the baseline evaluation and proposed 
construction in the survey area, no species-specific or protocol surveys for southwestern willow flycatcher 
were conducted for the baseline evaluation for the FCPP. Although no species-specific surveys have 
been conducted around the FCPP, southwestern willow flycatchers have been documented as sporadic 
migratory visitors within the riparian vegetation around Morgan Lake (Marron 2012b). Such visitors are 
not expected to be present in the area for more than two weeks a year. No nesting southwestern willow 
flycatchers have been documented in the vicinity of the FCPP or Morgan Lake. Approximately 85 acres of 
potential poor quality habitat for southwestern willow flycatcher occurs within the DFADA survey area. 
This habitat includes poor quality, marginally suitable migratory stopover habitat in the ephemeral 
drainages located in the southern portion of the DFADA, just east of the Chaco River, and in the dense 
salt cedar stands located at the base of the existing Ash Disposal Area. These stands, which contain 
dead and dying salt cedar, are considered to be low suitability habitat not appropriate for nesting 
(Ecosphere 2012a). These areas lack the vegetative structure and density to support breeding 
southwestern willow flycatchers and the habitat lies more than 330 feet (100 meters) from water, which 
does not meet the hydrologic parameter for suitable habitat. 

Formal southwestern willow flycatcher protocol surveys were completed in potential southwestern willow 
flycatcher habitat within a marshy area located at the northeastern corner of Morgan Lake as well as at 
the transmission line crossing of the San Juan River (Marron 2012b). Results documented one 
southwestern willow flycatcher during the first protocol survey, but failed to re-locate this individual during 
the second protocol survey. 
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Efforts are currently underway to restore riparian habitat in the San Juan River Basin and indirectly 
improve southwestern willow flycatcher habitat. The San Juan Watershed Woody-Invasives Initiative 
(SJWWII) was formed in 2006 with the objective of coordinating efforts to control and reduce salt cedar 
and Russian olive coverage in the basin and restore communities of native plants such as willow and 
cottonwood. The SJWWII strategic plan provides goals for riparian restoration in the San Juan River 
watershed, guidelines for management of riparian zones, and a mechanism for coordination among 
partners (SJWWII 2006). These riparian restoration efforts indicate that suitable nesting and foraging 
habitat for southwestern willow flycatcher and yellow-billed cuckoo could develop along the San Juan 
River over the next 25 years. It is anticipated that habitat at Morgan Lake will continue to be managed as 
it has historically, with high recreational use. Because of this use, it is not anticipated that habitat for 
southwestern willow flycatcher or yellow-billed cuckoo will improve over time in this area. Morgan Lake is 
expected to continue to provide poor-quality stopover habitat in the future, but should not support nesting 
or suitable long-term foraging habitat for these species. 

6.1.4  Yellow-Billed Cuckoo 

The breeding range of yellow-billed cuckoo extends into the Action Area; however, no nesting yellow-billed 
cuckoos have been documented in the Action Area. In New Mexico, the species was historically rare 
statewide, but common in riparian areas along the Pecos River and Rio Grande and uncommon to common 
locally along portions of the Gila, San Francisco, and San Juan rivers. Historically, yellow-billed cuckoo has 
been documented as occurring along the San Juan River from Navajo Reservoir to the Arizona state line 
(New Mexico Partners in Flight 2014). BLM-Farmington Field Office documented this species at five of their 
San Juan River tract management parcels during 2002 and 2003 surveys between the Hogback and 
Bloomfield, New Mexico. The closest potential habitat for this species was documented along the San Juan 
River (Ecosphere 2011); however, given this species’ documented use of salt cedar, it could occur in the 
Action Area from May to August as a migrant at the Rio Puerco River, Morgan Lake, or where salt cedar 
and other riparian vegetation occur. Approximately 6,726 acres of potentially suitable yellow-billed cuckoo 
habitat was identified within the Action Area (AECOM 2013b, 2014); however, these reports identified this 
habitat as stop-over habitat that did not support nesting. No habitat capable of supporting yellow-billed 
cuckoo is present within the Navajo Mine Lease Area due to lack of riparian woodland habitats and 
perennial water resources (BNCC 2012b). Suitable habitat along the San Juan River and Morgan Lake 
were subject to protocol surveys in June and July 2012 (Marron 2012b). No yellow-billed cuckoos were 
identified during these surveys. 

Some marginally suitable habitat for yellow-billed cuckoo occurs in the FCPP Lease Area along the 
riparian vegetation around Morgan Lake and within the salt cedar vegetation within the DFADA (AECOM 
2013d, Appendix C). Field surveys completed for the DFADA identified that no riparian woodland habitats 
or perennial water sources occur within the DFADA; therefore, this area is unlikely to support yellow-billed 
cuckoo (Ecosphere 2012a). Given the existing condition of riparian areas around Morgan Lake and the 
presence of salt cedar vegetation within the DFADA, this habitat would be considered marginal habitat 
since it occurs adjacent to existing disturbance and consists primarily of exotic riparian tree species. It is 
possible that an occasional yellow-billed cuckoo could use the areas around Morgan Lake or the San 
Juan River as stopover habitat during migration. If one did, it is anticipated that it would only be present in 
the area for less than two weeks a year. 

As previously described for southwestern willow flycatcher, the SJWWII is working to restore riparian 
habitat in the San Juan watershed. These riparian restoration efforts indicate that suitable nesting and 
foraging habitat for southwestern willow flycatcher and yellow-billed cuckoo could develop along the San 
Juan River over the next 25 years. It is anticipated that habitat at Morgan Lake will continue to be 
managed as it has historically, with high recreation use. Because of this use, it is not anticipated that 
habitat for southwestern willow flycatcher or yellow-billed cuckoo will improve over time in this area. 
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6.2  Factors Affecting Listed Species within the Action Area  

6.2.1  Colorado Pikeminnow and Razorback Sucker 

The San Juan River drains a basin of approximately 25,000 square miles in southern Colorado and Utah 
and northern New Mexico and Arizona. The river originates in the mountains of southern Colorado and flows 
westward to the Colorado River at Lake Powell in eastern Utah. Flow through the Action Area is controlled 
at the Navajo Dam, located at RM 224, about 50 km to the east of Farmington, New Mexico. The Navajo 
Dam is operated by the Bureau of Reclamation (2006). The discussion of the effects of the Navajo Dam on 
fish habitat is summarized in the following sub-sections from the Final EIS for Navajo Reservoir Operations 
(Reclamation 2006) and the associated Navajo Reservoir BO for that project (USFWS 2006) and 
incorporates all references referred to in those documents.  

The major perennial tributaries below Navajo Dam are the Animas, La Plata, and Mancos rivers, and 
McElmo Creek. There are also numerous ephemeral arroyos and washes which contribute little flow but 
large sediment loads to the San Juan River. The Chaco River is an intermittent tributary to the San Juan 
River that passes just to the west of the Navajo Mine and FCPP. 

6.2.1.1  Stocking 

Colorado pikeminnow populations had declined to very low numbers in the 1980s and 1990s. At that time, 
a stocking program was initiated to boost their numbers and support the populations (USFWS 2002a), 
with experimental stocking first occurring in 1996. This initial stocking effort was successful, with relatively 
large numbers of fish found in 1997. Stocking has occurred every year since. Approximately 3.2 million 
Colorado pikeminnow were stocked between 2002 and 2011 (Furr 2012).  

Razorback sucker had similarly declined to very low numbers in the 1980 and 1990s. An experimental 
stocking program was initiated from 1994 to 1996 to gather information about the recovery potential and 
habitat suitability for the species in the San Juan River. This experiment led to a full-scale stocking program 
initiated in 1997 and scheduled to continue until 2016. From 1994 through 2012, 130,473 razorback suckers 
were stocked into the river. Between 2009 and 2012, the number released ranged from 8,418 to 28,485, 
with an average of 17,889 razorback suckers released per year (Furr 2013). 

6.2.1.2  Streamflow and Habitat Modification 

Navajo Dam was constructed and is operated to provide for irrigation water supply, flood control, regulation 
of river flow, and recreational and fisheries activities (Bureau of Reclamation 2006). Navajo Reservoir 
currently provides water to support agricultural and municipal water supply needs in the San Juan River 
Basin. The San Juan River Basin is fully appropriated, meaning that the total volume of allowable diversions 
cannot increase; however, not all water rights are being fully utilized. Complete use of the existing water 
rights would nearly double total out-of-stream uses in the future. These uses alter the physical landscape 
within the San Juan River Basin. Return flows from these uses affect water quality in the San Juan River 
through contribution of industrial waste, sewage treatment plant discharges, metals, pesticides, and 
fertilizers. The effects of dams on downstream riverine environments include changes in flow, temperature, 
and sediment transport regimes.  

6.2.1.2.1  Transformation of Riverine Habitat into Lake Habitat 

Lake Powell inundated the lower 54 miles of the San Juan River and Navajo Reservoir inundated about 
27 miles. This inundation reduced the total amount of available habitat by over 30 percent and reduced the 
number of miles of potential fish-rearing habitat in the lower end of the river (USFWS 2002a, 2006). Lake 
Powell is also home to several non-native predator fish that have been able to travel up the San Juan River 
in years when the falls are inundated, establish local populations, and prey upon native species. This factor 
would not be affected by the Proposed Action. 
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6.2.1.2.2  Flow Changes 

Prior to the construction of Navajo Dam, mean monthly flows in the San Juan River ranged from less than 
50 cfs during the late summer/early fall to nearly 20,000 cfs in May (USFWS 2006). Spring peak flows of 
more than 15,000 cfs occurred 25 percent of the time, and the highest peak flow recorded was 52,000 
cfs. Construction of the dam decreased peak discharges by more than half and elevated base flows by 
168 percent on average. The annual hydrograph became much more constant. The Navajo Reservoir BO 
(USFWS 2006) identified that average annual flows in the San Juan River at Bluff, Utah had been 
depleted by 30 percent, and that these depletions likely contributed to the decline in Colorado pikeminnow 
and razorback sucker populations. The Navajo Reservoir BO cited total New Mexico diversions of 
617,128 af/yr and total basin diversions of 854,376 af/yr.  

Surface water drawn from the San Juan River into Morgan Lake for use at the FCPP is obtained 
according to water rights for a 51,600 af/yr diversion, and 39,000 af/yr consumptive use held by BBNMC 
under New Mexico Office of the State Engineer Permit 2838. Average diversions at the Arizona Public 
Service weir are 27,682 af/yr. The main uses of water for the FCPP are for heat transfer in the primary 
cooling systems, for steam production in the turbine systems, and as cooling water for the condenser 
cooling system. No changes to the water rights or water use would occur under the Proposed Action and 
the project proponent (and the FCPP) would maintain the ability to draw as much water as the rights allow 
for the Navajo Mine and FCPP through 2041. Future operations are expected to maintain the same level 
of diversions and consumptive use as historic operations.  

Flow recommendations were developed through the SJRRIP during the 1990s to better support 
populations of native fish, including the federally listed Colorado pikeminnow and razorback sucker 
(Holden 1999). Navajo Dam has been operated to meet these flow recommendations since they were 
published and an EIS was completed in support of these modified operations in 2006 (Bureau of 
Reclamation 2006). 

The USFWS issued a BO for those operations in 2006 (USFWS 2006). Not all of the water rights 
considered in the BO were being fully utilized. The BO did not include full utilization of those water rights, 
but noted that those future diversions would decrease operational flexibility. The BO indicates that the 
reoperation of the dam provides native fish with the proper cues at the proper times to trigger spawning 
and appropriate habitat at the appropriate time to support young fish and that the operation of Navajo 
Dam and the water rights considered would not adversely affect listed species.  

6.2.1.2.3  Channel Morphology 

The timing and magnitude of flows and the amount of sediment input into the system influences channel 
form and morphology, which creates habitat for fish and other aquatic organisms. It is believed that the 
channel of the San Juan River has narrowed considerably since the 1930s as a result of upland habitat 
degradation and erosion (Holden 1999). These channel changes have been exacerbated by the reduction 
of high spring peak flows following the closure of Navajo Dam and the spread of exotic salt cedar and 
Russian olive, which encroach on the low-flow channel when flushing flows of sufficient magnitude are not 
present to stop this encroachment. This encroachment also may have contributed to a reduction in the 
number of active secondary channels. Channel complexity increased between 1960 and 1988 to near 
historical levels, due in part to a number of wet years and despite the closure of Navajo Dam near the 
beginning of this period. Russian olive became established in the system and spread rapidly during this 
time. Channel complexity was reported to be stable since 1992 (USFWS 2006).  

This narrowing of the channel appears to have stopped or been substantially reduced by 1988 (Holder 
1999), which may be due in part to higher flows implemented in 1992 to mimic natural flows. The amount 
of backwater habitat has decreased since 1992, relative to the period prior to 1991, but may have been 
due to an unusually large amount of backwater habitat prior to 1991 as a result of several wet years. The 
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amount of other low-velocity habitats did not change significantly after 1992 (Holden 1999) and channel 
complexity has remained stable (USFWS 2006).  

Navajo Dam’s operations have been modified to include flows that support geomorphic processes that 
contribute to the formation of backwaters and promote channel complexity. However, because of the 
ongoing drought in the San Juan River Basin, not all of the flow targets in the plan have been met in 
recent years. The last time all of the flow goals were met was in 2005. The goal of 10,000 cfs for five or 
more days has not been met since then, although four days were provided in 2008. The last time the 
target number of days of flow of 8,000 and 5,000 cfs were met was in 2008. The 2,500-cfs flow target has 
been met consistently since 2003 (Reclamation 2012). 

Narrowing of the channel increases water velocity and decreases the amount of low-velocity habitat 
important to young Colorado pikeminnow and razorback sucker (USFWS 2006). While habitat does not 
appear to be limiting to adults (USFWS 2006), it is of concern for larval and juvenile fish. 

6.2.1.2.4  Water Temperature 

Navajo Dam releases cold water from the reservoir to the river downstream to support a recreational trout 
fishery in this area. Native fishes are adapted to spawn in warm-water conditions (>20°C). These cold-water 
temperatures limit the potential for native fish to spawn below the dam. These temperature effects persist as 
far downstream as Farmington, New Mexico. Spawning of Colorado pikeminnow or razorback sucker is 
unlikely to occur above the Animas River because of these temperatures and the onset of suitable 
temperatures at Shiprock, New Mexico (125 km downstream) is delayed by about two weeks relative to 
what would occur without the dam (USFWS 2006). Development time of eggs and larval Colorado 
pikeminnow and razorback sucker is inversely related to declining temperatures below 20°C. Colorado 
pikeminnow eggs are unlikely to successfully hatch at temperatures of 15°C or less, and their survival is 
maximized at 20°C. Growth rates of larvae are more rapid as temperatures increase above 20°C. Faster 
growth reduces the amount of time larvae are most susceptible to predation and increases survivorship. 
Delays in the time of spawning reduce the amount of time available for larvae to grow prior to the onset of 
winter. Additionally, cooler water temperatures reduce growth rates. These effects may combine to result in 
lower fitness heading into the winter months and reduced overwinter survival.  

6.2.1.2.5  Fish Passage Impairment 

Navajo Dam blocked all fish passage, limiting the ability of native fish to move to geographically favorable 
areas to support their life-history requirements according to environmental climate variability (USFWS 
2002a,b). Five other diversion structures were historically identified as barriers to fish migration, occurring 
between Farmington, New Mexico and the New Mexico-Utah state line. They include Cudei, Hogback, 
PNM, Arizona Public Service (FCPP), and Fruitland Irrigation Canal diversions. Cudei Diversion was 
removed in 2001, and Hogback Diversion was modified to include a non-selective fish passage. The PNM 
weir was modified to include a selective fish passage facility in 2003. The FCPP Weir can act as a fish 
barrier when the control gate is closed, although APS does not fully close the control-gate of the FCPP 
Weir, and the Fruitland Irrigation Canal Diversion can block fish passage when the sluiceway is closed 
(Bio-West 2005). Colorado pikeminnow, razorback sucker, and other native species have been 
documented to move upstream past the Hogback canal diversion, and the Public Service New Mexico 
weir. Neither the FCPP Weir nor the Fruitland Irrigation Canal are complete barriers to fish passage, but 
may impede passage during parts of the year (Bio-West 2005). Colorado pikeminnow and razorback 
sucker may potentially migrate from Lake Powell upstream to RM 180, near the confluence of the Animas 
River (USFWS 2009).  

An additional passage barrier exists where the San Juan River enters Lake Powell (Schleicher and Ryden 
2013). At this location, sediment deposited from the river after Lake Powell was filled. When Lake Powell 
is not full, this deposited sediment creates an approximately 30-foot-high waterfall, which prevents fish 
from moving upstream into the San Juan River. Colorado pikeminnow and razorback sucker that pass 
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over this waterfall cannot return to the San Juan River to contribute to the population. Additionally, larval 
fish could be transported from the “Mixer” (a known spawning area for Colorado pikeminnow located 
between RMs 129.8 and 133.4) to Lake Powell in as little as 3 days (see Figure 6-1) (Dudley and Platania 
2000). Surveys conducted in 2011 in the San Juan arm of Lake Powell documented both Colorado 
pikeminnow and razorback sucker (Schleicher and Ryden 2013); however, the survival of Colorado 
pikeminnow and razorback sucker entering Lake Powell is unknown. Larval survival is likely to be quite 
low because of lack of suitable habitat and an abundance of predators. Razorback sucker may be able to 
reproduce within the lake, but Colorado pikeminnow cannot. This barrier is not complete as the waterfall 
is inundated by Lake Powell during wetter periods, allowing fish access (which occurs approximately once 
in 10 years, on average). Razorback sucker tagged on the San Juan River have been documented in the 
upper Colorado River, indicating that some exchange of individuals from the San Juan to the upper 
Colorado through Lake Powell can occur.  

6.2.1.3  Competition and Predation 

Native fishes in the southwestern U.S. have been negatively impacted by the proliferation of non-native 
fishes, extensive water development, and anthropogenic alteration of habitats. Management agencies 
have identified competitive and predatory interactions with non-native fishes as a potential factor affecting 
the native species and the recovery of listed species in the upper Colorado watershed, and both the 
Upper Colorado River Recovery Program and the SJRRIP have established removal projects to control 
non-native fish species. 

At least 14 species of non-native fish occur in the San Juan River (Gerig and Hines 2013; Duran et al. 
2013). Channel catfish have been identified as a significant predator in the San Juan River and may also 
result in a choking hazard for Colorado pikeminnow that attempt to feed upon them. Red shiner have also 
been identified as a predator on larval fish (USFWS 2002a,b; Gerig and Hines 2013; Duran et al. 2013). 
Common carp were previously identified as a significant threat (USFWS 2002a,b). The non-native fish 
control program on the San Juan River targets large-bodied non-native fish. This program began in 1998, 
with more intensive efforts beginning in 2001 (Duran et al. 2013; Gerig and Hines 2013). These efforts 
have substantially reduced the population of carp throughout the river, and the population of adult 
channel catfish above Shiprock, although the population increased in 2012 between Hogback Diversion 
and Shiprock (Duran et al. 2013). The population of adult channel catfish has not declined markedly 
between Shiprock and Mexican Hat (Duran et al. 2013) or downstream of Mexican Hat (Gerig and Hines 
2013), although the age structure appears to be shifting towards smaller channel catfish. There is also an 
upward trend in both abundance and longitudinal distribution between both flannelmouth sucker and 
bluehead sucker that corresponds with the intensive non-native fish removal efforts that began in 2001. 
The Proposed Action may affect this factor through minimal contribution of non-native fish from Morgan 
Lake to the San Juan River and is considered in the effects analysis. 

6.2.1.4  Disease and Parasites 

In addition to the threats posed by non-native fish with regard to competition and predation, non-native fish 
may also serve as vectors for disease and parasites (USFWS 2002a,b), although predation and disease are 
not considered to be a significant threat to Colorado pikeminnow (USFWS 2011a) and razorback sucker 
(USFWS 2012c). In addition, this threat is partly offset by the non-native fish control programs (USFWS 
2011a, 2012c). The Proposed Action may affect this factor through minimal contribution of non-native fish 
from Morgan Lake to the San Juan River and is considered in the effects analysis. 

6.2.1.5  Adequacy of Existing Regulatory Mechanisms 

Implementation of a regulatory mechanism is necessary for recovery of Colorado pikeminnow and 
razorback sucker (USFWS 2011a, 2012c). Once these species are delisted and removed from the 
protections afforded by the ESA, they will continue to receive protection under the NEPA, Clean Water 
Act, Organic Act, and Fish and Wildlife Coordination Act. 
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The 5-year reviews for the two species (USFWS 2011a, 2012c) identified the need for conservation plans 
and agreements to provide reasonable assurances that recovered Colorado pikeminnow populations will 
be maintained. The Proposed Action will not affect this factor. 

6.2.1.6  Other Natural or Man-Made Factors 

The 5-year reviews for the two species (USFWS 2011a, 2012c) identify potential contaminants, including 
pesticides and other pollutants as potentially affecting Colorado pikeminnow and razorback sucker 
(USFWS 2011a, 2012c). However, the role of these contaminants in suppressing their populations is not 
well understood. The potential spill of petroleum products and the Atlas Mines tailings pile are identified 
as specific threats to both species. Hybridization with other suckers was identified as a specific threat to 
razorback sucker, although the degree to which hybridization occurs is unknown. The Proposed Action 
will not affect either of these situations. Selenium is mentioned as a specific threat for both species and 
mercury is specified as a potential threat to razorback sucker (USFWS 2012c), and the 5-year review 
recommended that the effects of mercury on Colorado pikeminnow be investigated (USFWS 2011a). The 
Proposed Action may affect these parameters through contributions of contaminants from FCPP 
emissions, as discussed below. This contribution is evaluated in the effects analysis. 

6.2.1.7  Air Quality 

In December 2013, APS shut-down Units 1, 2, and 3 of the FCPP and decided to install selective catalytic 
reduction equipment on Units 4 and 5 by 2018, in accordance with the Best Available Reduction 
Technology for the Final Implementation Plan for the FCPP. These actions have substantially reduced 
emissions from FCPP, including mercury and selenium (see Figures 19 and 20 in the FCPP-NMEP BO 
[USFWS 2015b]). Therefore, for the time period considered in this analysis, only Units 4 and 5 are 
operational and selective catalytic reduction equipment has not yet been installed.  

6.2.1.8  Water Quality 

Water quality is of concern in the San Juan River Basin with many water bodies, including the San Juan 
River, being impaired for one or more factors, including metals, sediment, salinity, temperature, and 
dissolved oxygen (USFWS 2006). Land uses within the San Juan River Basin contribute these water 
quality concerns by contributing metals, salts, polyaromatic hydrocarbons, and pesticides to the San Juan 
River and its tributaries. Thomas et al. (1998, as reported in USFWS 2006) found that the concentrations 
of most potentially toxic elements analyzed from the San Juan River drainage were not high enough to be 
of concern for fish, wildlife, or humans, with the exception of selenium. Simpson and Lusk (1999) and 
Lusk (2010) identified mercury and selenium as contaminants of particular concern, because of their 
concentrations in fish tissues within the system.  

6.2.1.8.1  Mercury 

Mercury is a naturally-occurring element. It can be found in soils and the atmosphere, as well as water 
bodies. Atmospheric transport and deposition are important mechanisms for the global deposition of 
mercury (EPRI 2014), as it can be transported over large distances from its source regions and across 
continents. It is considered a global pollutant. Atmospheric mercury is primarily inorganic and is not 
biologically available. However, once this mercury is deposited to the earth, it can be converted into a 
biologically available form, methylmercury (MeHg), through a process known as methylation. MeHg 
bioaccumulates in food chains, and particularly in aquatic food chains, meaning that organisms exposed 
to MeHg in their food can build up concentrations that are many time higher than the ambient 
concentrations in the environment.  
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Inorganic atmospheric mercury (Hg) occurs in three forms:  

1. Elemental mercury vapor (Hg(0)), also referred to as gaseous elemental mercury (GEM) 

2. Gaseous divalent mercury, Hg(II), also referred to as reactive gaseous mercury (RGM) or 
gaseous oxidized mercury (GOM) 

3. Particulate mercury, Hg(p), also referred to as particle bound mercury (PBM); PBM can be 
directly emitted or can form when RGM adsorbs on atmospheric particulate matter. 

In the global atmosphere, Hg(0) accounts for more than 90 percent of total mercury, on average, while 
both RGM and PBM typically account for less than 5 percent (EPRI 2014). The reactive form of mercury 
is often deposited to land or water surfaces much closer to their sources due to its chemical reactivity and 
high water solubility. PBM is transported and deposited at intermediate distances depending on aerosol 
diameter or mass. Within the atmosphere, numerous physical and chemical transformations of mercury 
can occur depending on many factors. 

The various forms of mercury have very different physical and chemical characteristics, resulting in large 
differences in their removal rates from the atmosphere, and consequently, in their atmospheric lifetimes 
(EPRI 2014). The atmospheric lifetime of GEM is on the order of several months to more than a year 
because of its low reactivity, low water solubility, and slow deposition rate. Thus, it is considered a global 
pollutant since it is transported over long distances. The lifetimes of both RGM and PBM are much smaller, 
ranging from a few hours to days, because they are removed efficiently by dry and wet deposition, 
particularly RGM. Thus, mercury is a pollutant at all scales ranging from global to local. 

Mercury is emitted by both natural and anthropogenic sources. Natural sources of mercury represent 
about 70 percent of the global mercury emission budget. Natural sources include volcanoes, geothermal 
sources, and exposed naturally mercury-enriched geological formations. These sources may also include 
re-emission of historically deposited mercury as a result of evasion from the surface back into the 
atmosphere, fires, meteorological conditions, as well as changes in land use and biomass burning. 
Anthropogenic sources of mercury include burning of fossil fuels, incinerators, mining activities, metal 
refining, and chemical production facilities.  

In 2001, EPA reported that 711,553 g (~1,569 pounds) were deposited in the San Juan River Basin. 
Sources of this mercury deposition in the basin were attributed to the global pool of mercury 
(95.8 percent), followed by “other sources” (1.8 percent), San Juan Generating Station (1.8 percent), 
FCPP (1.0 percent), and Mexico (0.6 percent).  

Aquatic systems receive mercury by direct deposition from the atmosphere and from overland transport 
from within the watershed (EPA 1997b). Mercury primarily enters aquatic systems in an inorganic form 
where it can adsorb to suspended solids and settle to the bottom (EPA 1997b). It can also be photo 
reduced in the upper few centimeters of the water’s surface and then evade to the atmosphere. RGM at 
the sediment-water boundary can be transformed into MeHg by sulfate-reducing bacteria, but this process 
can also go the other direction, depending on site-specific conditions, so that methyl mercury can be 
either produced or transformed based on the conditions. The most important areas for methylation are 
anoxic areas of the aquatic environment, such as wetlands or poorly mixed areas. The vast majority of 
mercury in fish tissue is in the form of MeHg (EPA 1997b). Rates of methylation processes and 
bioaccumulation typically vary and depend on many physical-chemical factors. 

6.2.1.8.2  Selenium 

Selenium, a trace element, is a natural component of coal and soils in the area and can be released to 
the environment by the irrigation of selenium-rich soils and the burning of coal in power plants with 
subsequent emissions to air and deposition to land and surface water. Contributions from anthropogenic 
sources have increased with the increases of world population, energy demand, and expansion of 
irrigated agriculture. Selenium, abundant in western soils, enters surface waters through erosion, 
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leaching, and runoff. Abell (1994), Blanchard et al. (1993), and Thomas et al. (1997, 1998) have reported 
selenium sources, both anthropogenic and natural, in the San Juan River. Selenium, although required in 
the diet of fish at very low concentrations (<0.5 microgram per gram [μg/g] on a dry weight [DW] basis), is 
toxic at higher levels (>3 μg/g), and may be adversely affecting endangered fish in the upper Colorado 
River Basin (Hamilton 1999; Hamilton et al. 2005). Excess dietary selenium causes elevated selenium 
concentrations to be deposited into developing eggs, particularly the yolk (Buhl and Hamilton 2000). If 
concentrations in the egg are sufficiently high, developing proteins and enzymes become dysfunctional or 
result in oxidative stress, conditions that may lead to embryo mortality, deformed embryos, or embryos 
that may be at higher risk for mortality. 

Thomas et al. (1998) reported that selenium concentrations in algae, odonates (dragonflies and 
damselflies), and western mosquitofish (Gambusia affinis) collected from aquatic habitats underlain by 
Cretaceous soils were significantly greater than in those collected from similar habitats underlain by non-
Cretaceous soils. Median selenium concentrations were less than 2 μg/g DW for plant samples, less than 
7 μg/g DW for invertebrate samples, and less than 6 μg/g DW for whole-fish samples collected from 
aquatic habitats underlain by non-Cretaceous soils. Similar samples collected from aquatic habitats 
underlain by Cretaceous soils contained median selenium concentrations 2 to 5 times greater. Blanchard 
et al. (1993) and Thomas et al. (1997) reported selenium concentrations in biota from aquatic habitats 
away from the river mainstem including biota collected from irrigation drains and ponds, which had much 
higher selenium concentrations in plants (20 μg/g DW), in invertebrates (32.5 μg/g DW), and in whole fish 
(41.7 μg/g DW) than those found in the mainstem. 

Simpson and Lusk (1999) reported on selenium concentrations in biota collected from the San Juan River 
mainstem (only) using data from Thomas et al. (1997, 1998) and others (Blanchard et al. 1993; Wilson et 
al. 1995). Effects have been documented on fish and wildlife reproduction and survival in laboratory and 
other field studies associated with various selenium levels in the biota; high concentrations have been 
detected in biota from some locations within the basin that exceed thresholds of effect (Blanchard et al. 
1993; Wilson et al. 1995; Thomas et al. 1998). Selenium concentrations can be elevated in areas where 
irrigation occurs on soils that are derived from or overlie Upper Cretaceous marine sediments. Thomas et 
al. (1998) found that water samples from USDI project irrigation-drainage sites developed on Cretaceous 
soils contained a mean selenium concentration about 10 times greater than those in samples from their 
project sites developed on non-Cretaceous soils. Percolation of irrigation water through these soils and 
sediments leaches selenium into receiving waters. Other sources of selenium likely include power plant 
fly ash and oil refineries in the basin (Abell 1994). Water depletions, by reducing dilution effects, can 
increase the concentrations of selenium and other contaminants in water, sediments, and biota 
(Osmundson et al. 2000). 

Some tributaries to the San Juan River carry higher selenium concentrations than found in the mainstem 
of the river (Thomas et al. 1998). Increased selenium concentrations may also result from the introduction 
of groundwater to the mainstem of the river along its course (Keller-Bliesner Engineering and Ecosystems 
Research Institute 1999). Although these levels are diluted by the San Juan River flow, the net effect is a 
gradual accumulation of the element in the river as it travels downstream. For example, selenium 
concentrations in water samples collected from the mainstem of the San Juan River exhibited a general 
increase in maximum recorded values with distance downstream from Archuleta, New Mexico, to Bluff, 
Utah (<1 microgram per liter [μg/L] to 4 μg/L) (Wilson et al. 1995). The safe level of selenium 
concentrations for protection of fish and wildlife in water is considered to be <2 μg/L, and chronically toxic 
levels are considered to be >2.7 μg/L (Lemly 1993; Maier and Knight 1994; Wilson et al. 1995). Dietary 
selenium is the primary source for selenium in fish (Lemly 1993). Thus, sediment and biotic analyses are 
necessary to further elucidate the risk of selenium in water to fish and wildlife. 

Estimations of selenium concentrations in the San Juan River include the contribution of the Navajo 
Indian Irrigation Project (NIIP). The NIIP eventually will irrigate 110,630 acres of Navajo Nation farmlands 
in San Juan County, New Mexico. NIIP’s development includes 11 agricultural blocks of approximately 
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10,000 acres each. Irrigation water is transported from the Navajo Reservoir to the NIIP through a series 
of tunnels, siphons, open concrete-lined canals, and pipelines. Eight blocks were scheduled to be 
completed and in operation by 2002, with the remaining 3 blocks to be developed in the future. Irrigation 
return flows from the NIIP project would result in increased selenium concentrations in the San Juan 
River. The NIIP would not result in increased mercury concentrations in the river. The NIIP estimated an 
increase in selenium load of 621 pounds per year at completion of the entire project (Keller-Bliesner 
Engineering and Ecosystems Research Institute 1999) in addition to the contribution as of 1999. As the 
NIIP has not been fully completed, the total NIIP selenium contribution that may be expected in the future 
is not reflected in the current water quality data, but has been included as part of the baseline for 
purposes of evaluating NIIP impacts. 

Quartarone and Young (1995) suggested that irrigation and pollution were contributing factors to Colorado 
pikeminnow and razorback sucker population declines, and Hamilton (1999) hypothesized that historic 
selenium contamination of the Upper and Lower Colorado River basins contributed to the decline of these 
endangered fish by affecting their overall reproductive success. However, because riverine systems are 
open systems where concentrations can vary considerably over time in relation to flow, and because results 
from the 7-year research period were inconclusive, selenium concentrations were not seen as a limiting 
factor to native fishes in the San Juan River (Holden 2000). However, as recovery of Colorado pikeminnow 
and razorback sucker proceeds, research and monitoring will need to further address this issue. These fish 
can live over 40 years (USFWS 2002a), increasing their frequency of exposure to both dietary and water-
borne selenium. In addition, they often stage at tributary mouths such as the Mancos River before 
spawning, increasing their exposure to elevated levels of dietary selenium (Wilson et al. 1995). 

6.2.1.8.3  Atmospheric Emissions  

The Deposition Area ERA found that fish in Morgan Lake are likely at risk to adverse effects from 
maximum current COPEC concentrations as measured in fish tissue or surface water. Deposition Area 
ERA results for Morgan Lake fish are summarized in Table 6-1. 

Table 6-1. ERA Results for Fish Exposures to Morgan Lake Current Concentrations 

COPEC 
Tissue Concentration 

(mg/kg ww) 
Hazard 

Quotient 

Chromium 1.1 8.9 

Nickel 0.57 29 

Selenium 3.5 6.5 – 190 

Zinc 26 6.7 
Source: AECOM (2013b). 
Note: The HQs for selenium reflect the range of HQs for early life -stage fish to adult fish. 

 

Although barium was not measured in fish tissue, its dissolved phase surface-water concentration of 
140 µg/L corresponds to an HQ of 36, meaning that elevated Morgan Lake surface-water concentrations 
of barium may pose a risk of adverse effects to fish in Morgan Lake. 

Colorado pikeminnow and razorback sucker are not expected to utilize Morgan Lake or other lentic systems, 
as they do not provide suitable habitat for either species. However, the assessment of Morgan Lake was 
intended to be representative of other lakes within the Action Area (AECOM 2013b). Three nearby ponds 
(East Avocet, West Avocet, and Hidden ponds), collectively referred to as the NAPI ponds, managed by the 
Navajo Nation through the NNDFW, are used to rear razorback suckers for ongoing augmentation and 
recovery efforts under the SJRRIP. Razorback sucker are stocked as fry or early juveniles into NAPI ponds, 
and then moved to the San Juan River as sub-adults. Because razorback sucker raised in the NAPI ponds 
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do not reach the adult life stage, the higher selenium HQ of 190 for adult fish, shown in Table 6-1, is not 
relevant. This HQ is based on a NOEC critical body residue extrapolated from a LOEC value. However, this 
value (0.018 mg/kg ww) is much lower than the levels cited in other publications of 1.0 mg/kw ww (AECOM 
2013b), and much lower than EPAs currently proposed value of 1.6 mg/kg ww (EPA 2014a). These more 
widely used values still result in HQs greater than 1 (HQ=2.2 to 3.5), indicating that razorback sucker may 
be at risk from selenium exposure regardless of lifestage. 

If razorback suckers in the NAPI ponds experience the same exposures as fish in Morgan Lake then, 
based on the elevated HQs shown in Table 6-1, (8.9 for chromium, 29 for nickel, 6.5 for selenium, and 
6.7 for zinc), razorback sucker in the NAPI ponds would likely be at significant risk to adverse effects from 
baseline exposures. However, razorback suckers at NAPI ponds eat a natural diet, supplemented with 
commercial fish food and, therefore, would not experience the same level of adverse dietary exposures 
as indicated by the Morgan Lake HQs, but the potential for risk from these COPECs cannot be eliminated 
from the available data.  

The ERAs also found that fish in the San Juan River are likely at risk of adverse effects from maximum 
current COPEC concentrations as measured in fish tissue or surface water. ERA results for San Juan 
River fish are summarized in Table 6-2. 

Table 6-2. ERA Results for Fish Exposures to San Juan River Current Concentrations 

COPEC 
Tissue Concentration 

(mg/kg ww) 
Hazard 

Quotient 

Chromium 2.0 15 

Copper 3.0 1.8 

Lead 1.7 0.65 – 5.0 

Mercury 0.22 - 2.7 0.024 – 11 

Selenium 1.5 – 3.9 1.5 – 220 

Zinc 70 0.65 – 5.0 

Source: AECOM (2013b, 2013c). 
Note: The HQs for chromium, copper, and zinc reflect potential impacts to early life-stage fish in the San Juan River within the 
Deposition Area; the HQ for lead reflects potential impacts to adult fish in the San Juan River within the Deposition Area. The HQs 
for mercury and selenium reflect potential impacts to early life-stage and adult fish throughout the San Juan River from within the 
Deposition Area to the San Juan River arm of Lake Powell. 

 

Several COPECs not measured in fish have elevated San Juan River surface-water concentrations that 
correspond to HQs exceeding 1. Aluminum, barium, and manganese were found to have dissolved phase 
surface-water concentrations of 9,000, 200, and 400 µg/L, which correspond to HQs of 100, 50, 
and 3.3, respectively. 

While the ERAs did not evaluate species-specific baseline risks to fish, if the reported risks to surrogate 
fish are assumed to be representative of Colorado pikeminnow and razorback sucker, then the results 
show that these federally-listed species may be at significant risk of adverse effects.  

Although the ERAs found that aluminum, barium, chromium, copper, lead, manganese, mercury, selenium, 
and zinc all have the potential to adversely impact Colorado pikeminnow and razorback sucker, mercury 
and selenium are the two COPECs that have historically been considered the most significant chemical risk 
factors for these species (Simpson and Lusk 1999). The focus on mercury and selenium is due largely to 
their transformation from inorganic to organic species in aquatic systems resulting in an extremely high 
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bioaccumulation and biomagnification potential.14 The MeHg bioaccumulation factor (BAF) of 335,000 used 
in the ERAs for Trophic Level 4 fish means that the mercury body burden in a top predator fish like Colorado 
pikeminnow would be 335,000 times higher than the MeHg concentration in the water.  

The EPA (1998) methodology for estimating ecological risks as HQs infers potential risk to individuals, not 
populations. While the magnitude of the HQ does not directly correspond to the magnitude of effect to 
individuals, it provides some indication of the likelihood of adverse effects to individuals. Because the 
survival, growth, development, and reproduction of individuals can directly affect the population, it may be 
inferred that the magnitude of the HQ may also relate to the likelihood of population-level effects. The 
highest mercury HQ of 11 for San Juan River fish is based on the maximum detected current fish mercury 
body burden of 0.27 mg/kg ww and a critical body residue (CBR) of 0.025 mg/kg ww (AECOM 2013b).  

The mercury CBR of 0.025 mg/kg ww was established in the Deposition Area ERA by application of an 
extrapolation factor of 10 to the LOEC of 0.25 mg/kg ww as reported by Friedman et al. (1996). It is noted 
that the CBR of 0.025 mg/kg ww established in the Deposition Area ERA is intended to reflect the highest 
NOEC that is less than the lowest LOEC, yet the mercury body burden in the control group in the 
Friedman et al. (1996) study was 0.06 mg/kg ww, implying that the 10-fold LOEC to NOEC extrapolation 
factor in the Deposition Area ERA was an overestimate. The Friedman et al. (1996) control group mercury 
body burden of 0.06 mg/kg ww may be a more appropriate NOEC for this study. The Friedman et al. 
(1996) study did not provide any information from which to infer the percent of individuals adversely 
affected within the sample population of 22 individuals per exposure group. Thus, no inference can be 
made regarding potential population-level effects from this study (or CBR) alone. 

Beckvar et al. (2005) reviewed eight primary studies of juvenile and adult fish and two primary studies of 
early life stage (ELS - eggs, larvae, fry) that reported both adverse effects and whole body mercury 
concentrations. Based on their review of these studies, the authors derived a threshold effects level (TEL) 
of 0.2 mg/kg ww for juvenile and adult fish and a TEL of 0.02 mg/kg ww for ELS fish based on growth, 
development, reproduction, and behavior. The TEL represents a tissue body burden below which adverse 
effects are expected to be rare (Beckvar et al. 2005). To put the San Juan River fish mercury body 
burdens in context with the TEL, the San Juan River ERA reported current maximum or average (e.g., 
95% UCL) body burden mercury concentrations for fish representing Colorado pikeminnow ranging from 
0.045 to 0.31 mg/kg ww depending on the particular reach of the river, with the highest body burdens in 
the lower two reaches of the river (Area 3 and San Juan River arm of Lake Powell, Figure 6-1). Due to 
small sample size, 95% UCLs could not be calculated for Areas 1, 3, and the San Juan River arm of Lake 
Powell and the concentrations shown in Table 6-3 for these areas are actually maximum concentrations. 
HQs based on the higher of the 95% UCL or arithmetic average concentration (when the 95% UCL could 
not be calculated) for Areas 1, 2, 3 and San Juan River arm of Lake Powell are 0.33, 0.44, 0.75, and 0.75, 
respectively. The 95% UCL is considered the appropriate measure of tissue concentrations when 
evaluating mobile lifestages of the listed species, as these individuals are unlikely to remain in an area of 
maximum concentration over their entire life. Because Colorado pikeminnow are known to undertake long 
distance migrations, it is assumed that individuals may use the entire accessible extent of the San Juan 
River over the course of their lives and could be found in any part of the river, depending on season. The 
evaluation of the effects includes an assumption that these fish may spend the majority of their time in 
Area 3. However, it is not known how much time fish of different ages may spend in the different areas. 
The modeled tissue concentrations in Areas 1 and 2 are less than the Beckvar TELs, so to the extent that 
these fish spend time in Areas 1 and 2, the estimate of risk may be overstated. Fish in the San Juan Arm 
of Lake Powell have limited ability to connect with the populations in the San Juan River, due to the falls 
at the downstream end of the river. Thus, fish in the San Juan Arm are only expected to enter the 

                                                      
14  The BAF used in the ERAs for total mercury was 3,530. For methylmercury, BAFs of 66,200 and 335,000 were used for Trophic 

Levels 3 and 4 fish, respectively. For selenium, BAFs of 485 and 1,692 were used for Trophic Levels 3 and 4 fish, respectively.  
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breeding population in the San Juan River about 1 year in 10, when Lake Powell’s elevation increases 
enough to inundate the falls and provide upstream passage. 

Table 6-3. Hazard Quotients Based on Maximum or Current 95% UCL San Juan River Fish Tissue 
Mercury Concentrations Calculated Using Beckvar et al. (2006) TEL for Juvenile / 
Adult Fish 

Reach of the 
San Juan River 

Tissue Concentration 
(mg/kg ww) 

HQ Based on TEL of 
0.2 mg/kg ww 

Area 1 0.045 0.23 

Area 2 0.087 0.44 

Area 3 0.31 1.6 

San Juan River Arm of 
Lake Powell 0.31 1.6 

Source: AECOM (2013c). 
Note: The fish tissue mercury concentrations presented in Table 6-3 are based on fish collected from the San Juan River as 
reported in Simpson and Lusk (1999). The concentrations shown for Areas 1, 3, and San Juan River arm of Lake Powell are 
maximum detected concentrations for Trophic Level 4 fish as there were an insufficient number of samples for the calculation of 
95% UCLs. The corresponding arithmetic average mercury concentrations for Areas 1, 3, and San Juan River arm of Lake Powell 
are 0.026, 0.15, and 0.15 mg/kg ww, respectively. For Area 2, the reported tissue concentration is the 95% UCL, but for Trophic 
Level 3 fish as there were no data available for Trophic Level 4 fish. Note also that no data were available for the San Juan River 
arm of Lake Powell and data from Area 3 was used as surrogate data for this reach. HQs based on the higher of the 95% UCL or 
the arithmetic average fish tissue mercury concentration using the TEL of 0.2 mg/kg ww for Areas 1, 2, 3, and San Juan River arm 
of Lake Powell are 0.33, 0.44, 0.75, and 0.75, respectively. 
 

A follow-up study by the same researchers used a dose-response approach that combined multiple 
endpoints related to survival, growth, and reproduction separately for juvenile/adult fish and ELS fish (Dillon 
et al. 2010). From the dose-response relationships, these authors reported control-adjusted estimates of 
percent injury associated with mercury body burdens. Percent injury was defined by the authors as a 
composite dose-response metric combining a range of biological responses assumed to be related to 
lethality including mortality, severe developmental abnormalities, failure of fry to hatch, and failure of adult 
fish to spawn. At a mercury body burden of 0.2 mg/kg ww, the authors reported that 5.5 and 33 percent of 
juvenile/adult fish and ELS fish, respectively, would be expected to exhibit injury (note that the values in 
Table 6-3 are derived from Simpson and Lusk (1999) and reflect body burdens of juvenile and adult fish, 
primarily). At a mercury body burden of 0.3 mg/kg ww, the authors reported percent injuries of 8.2 and 
42.5 percent for juvenile/adult fish and ELS fish, respectively. These body burden values are roughly similar 
to the maximum body burdens for juvenile and adult fish under Current Concentrations in the San Juan 
River ERA of 0.22 to 0.31 mg/kg ww. Since these estimates were taken directly from composite dose-
response relationship, they provide improved translation to population-level effects compared to the TELs 
reported by Beckvar et al. (2005).  

The results of the ERAs interpreted in the context of underlying fish mercury toxicity studies indicate that 
the mercury concentrations measured or predicted to be present in San Juan River fish, including 
Colorado pikeminnow, are at levels that may result in adverse effects at the population level. However, 
because of the numerous uncertainties associated with extrapolation from other species (e.g., walleye, 
fathead minnow, mummichog, brook trout) to those species present in the San Juan River (e.g., Colorado 
pikeminnow) and from laboratory test conditions to San Juan River field conditions, an accurate prediction 
of impacts to Colorado pikeminnow populations from current mercury body burdens is difficult. However, 
the available data on San Juan River mercury body burdens and mercury toxicity in fish clearly indicate 
that current mercury body burdens are at levels that may result in adverse effects to Colorado 
pikeminnow populations in the San Juan River.  
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6.2.1.8.4  Behavioral Effects of Mercury 

Numerous studies have reported on the behavioral effects of mercury exposure to fish. A study by 
Webber and Haines (2003) provides quantitative estimates of behavioral effects in golden shiner exposed 
to dietary MeHg at concentrations of 0.012 (control), 0.455, and 0.959 mg/kg mercury under standard 
laboratory conditions for 90 days. At the end of the exposure period, whole body fish tissue mercury 
concentrations were 0.041 (control), 0.230, and 0.536 mg/kg ww. No mortality or effects on growth were 
observed at any dose. Predator-avoidance behavior to a model belted kingfisher was evaluated for 
multiple behavioral responses. The authors reported statistically significant (p<0.05) behavioral 
impairment for shoal vertical dispersal, time to return to pre-exposure activity, and greater shoal area after 
return to pre-exposure activity levels for fish with 0.536 mg/kg ww whole body fish tissue mercury 
concentrations. The authors referred to these responses as hyperactive responses, which can make the 
prey more easily detected and more easily fatigued. For this study (Webber and Haines), this 
concentration represents a LOEC and the 0.230 mg/kg ww whole body fish tissue mercury concentration 
represents a NOEC. Hyperactive behavioral responses from mercury exposure to fish have also been 
observed in rainbow trout and largemouth bass (Hartmann 1978; Morgan 1979). Fjeld et al. (1998) 
reported impaired feeding efficiencies and reduced competitive abilities in 13-day old graylings fed a diet 
containing MeHg. The resulting whole body tissue concentrations ranged from 0.09 to 3.8 mg/kg ww for 
the lowest and highest exposure groups. The authors reported statistically significant (p<0.05) behavioral 
effects at concentrations of 0.27 mg/kg ww and higher indicating that this concentration would represent a 
LOEC and the next lower concentration of 0.09 mg/kg ww would be a NOEC.  

The ERAs utilized NOEC-based CBRs of 0.025 and 0.8 mg/kg ww for reproductive effects, impaired 
growth, and survival in ELS and adult fish, respectively. From the behavioral studies discussed above, 
NOEC-based CBRs would be 0.09 and 0.230 mg/kg ww for ELS and adult fish, respectively. Given that 
the ESL CBR used in the ERAs was actually based on a LOEC of 0.25 mg/kg ww extrapolated to a 
NOEC of 0.025 mg/kg ww, this comparison suggests that behavioral effects in ELS fish likely occur at 
about the same exposure levels as other population-level effects such as growth and survival. For adult 
fish behavioral effects may occur at lower concentrations than the CBR used in the ERAs. From a 
population effects perspective, reproduction, growth, and survival are endpoints that can easily be 
measured in the laboratory and that can be translated to population-level effects using exposure-
response relationships such as those reported by Dillon et al. (2010). These types of direct effects are 
much more easily quantifiable than indirect effects, such as behavioral effects, which can also be 
detrimental to the population through impairment of such activities as predator-avoidance, feeding, spawn 
cueing, and ability to locate nursery or spawning areas. Therefore, the HQs as reported in the ERAs, 
which are based on NOEL-based CBRs for standard endpoints of reproduction, growth, and survival, are 
likely protective of ELS fish, but may not provide a comparable level of protection for adult fish. Therefore, 
the HQs reported for Colorado pikeminnow exposure to mercury may be under-estimated with respect to 
population-level effects. However, its magnitude cannot be predicted from the available data. 

6.2.1.8.5  Selenium Toxicity in Fish 

Selenium has been shown to elicit a wide range of adverse effects in fish including mortality, reproductive 
impairment, effects on growth, and developmental and teratogenic effects including edema and finfold, 
craniofacial, and skeletal deformities (Hamilton 2004; Holm et al. 2005). For the assessment of risk to fish 
from exposure to selenium, the ERAs utilized NOEC-based CBRs of 0.54 mg/kg ww for ELS fish (based 
on impaired growth in Chinook salmon) and 0.018 mg/kg ww for adult fish (based on impaired growth in 
fathead minnow) from studies conducted by Hamilton et al. (1990) and Bertram and Brooks (1986), 
respectively. Because a NOEC lower than the lowest LOEC of 0.18 mg/kg ww was not identified, AECOM 
(2013b) extrapolated the LOEC to a NOEC of 0.018 mg/kg ww by application of a factor of 0.1.  

In their evaluation of selenium exposure to Chinook salmon in the San Joaquin River, Beckon and Maurer 
(2008) noted that selenium toxicity in fish is represented by a biphasic dose response where selenium 
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exposure at low doses is beneficial and selenium exposure at high doses is toxic. By application of a 
biphasic regression model to the selenium toxicity (survival) data reported by Hamilton et al. (1990), 
Beckon and Maurer (2008) estimated the optimal beneficial whole body tissue selenium concentration to 
be about 1 mg/kg dw, which corresponds to about 0.2 mg/kg ww based on the EPA (2010) 
recommendation to assume an average fish tissue moisture content of 80 percent to convert dry weight 
fish tissue concentrations to wet weight tissue concentrations and vice versa. The apparent discrepancy 
between the optimal whole body tissue selenium concentration of 0.2 mg/kg ww reported by Beckon and 
Maurer (2008) and a LOEC whole body tissue selenium concentration of 0.18 mg/kg ww reported by 
Bertram and Brooks (1986) could reflect differences in species sensitivity between Chinook salmon and 
fathead minnow, but could also reflect variability or differences in experimental procedures, uncertainty in 
the dose-response model, or that there is simply very little margin of safety between the optimal beneficial 
concentration and the lowest effects concentration.  

In their evaluation of available fish selenium toxicity studies with corresponding whole body tissue 
concentrations, AECOM (2013b,c) did not consider the Holm et al. (2005) study on developmental effects, 
apparently because the exposure was reported for wet weight egg selenium concentrations, not whole 
body tissue selenium concentrations. In this study, the authors reported adverse developmental effects 
(edema and finfold, craniofacial, and skeletal deformities) in larval rainbow trout exhibiting elevated 
selenium concentrations in eggs; however, adverse effects were not observed in brook trout (Holm et al. 
2005). Interestingly, neither mortality nor effects on fertilization were observed in this study, a finding that 
the authors report to be consistent with other studies with bluegills, cutthroat trout, perch, and fathead 
minnows reporting on developmental effects. Holm et al. (2005) hypothesized that because selenium is 
incorporated in the egg yolk, and the egg yolk is rapidly consumed just before hatch, these teratogenic 
effects are not manifested until hatch. Because these effects have been observed in the absence of 
embryo mortality or adverse effects on fertilization, they likely occur at lower exposures than would result 
in mortality or reproductive impairment. Based on dose-response modeling for rainbow trout, Holm et al. 
(2005) reported that egg selenium concentrations of 8 to 10 mg/kg ww could result in 15 percent skeletal 
deformities, craniofacial defects, and edema, and that at slightly higher egg selenium concentrations of 
12 mg/kg ww, 30, 40, and 70 percent of the population may effected by these effects, respectively.  

While the Holm et al. (2005) egg selenium concentrations are not directly comparable to the CBR whole 
body selenium concentrations used in the ERAs, egg selenium concentrations reported by Holm et al. 
(2005) were about two- to seven-fold higher than muscle selenium concentrations. If it is assumed that 
fish whole body selenium concentrations are equivalent to fish muscle selenium concentrations, and that 
egg concentrations are seven-fold higher than whole body concentrations, then the 8 to 10 mg/kg ww egg 
selenium concentration that could result in 15 percent teratogenic effects would correspond to about 1 to 
2 mg/kg ww whole body selenium concentrations affecting 15 percent of the population. While this range 
of whole body selenium concentrations is higher than the CBRs used in the ERAs, the findings of the 
Holm et al. (2005) study suggest that teratogenic effects of selenium exposure could result in substantial 
population-level effects at about the same levels of exposure that may result in mortality, reproductive 
impairment, and effects on growth to individual fish. It is important to note that the unfertilized spawn used 
in the Holm et al. (2005) study were collected from areas potentially impacted by coal mining activities in 
Alberta, Canada. Thus, potential exposure to other mining-related constituents may partially explain the 
observed toxicity. 

6.2.1.8.6  Future Atmospheric Deposition 

In the future, mercury and selenium, which are globally transmitted pollutants, would continue to 
accumulate within the San Juan River Basin whether or not the FCPP continued to operate. To account 
for these future accumulations in the evaluation of the effects of the Proposed Action, this section 
describes these future accumulations as part of the future baseline. A number of studies and international 
agreements have related to future mercury emissions that make future trends in global mercury emissions 
unclear. While concern exists that global mercury emissions will continue to increase over the next 
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25 years (with China being a particular concern), a recent United Nations report showed that global 
mercury emissions to the atmosphere were relatively stable between 1990 and 2005, with increased 
emissions in Asia offset by decreased emissions in Europe and North America (UNEP 2013a). In late 
2011, China released new national emissions standards to control SO2, NOX, and particulate emissions, 
which should result in mercury emissions reduction if successfully implemented (CCICED 2011). On 
October 10, 2013, China joined 91 other countries in signing the Minamata Convention on Mercury, also 
known as the Global Mercury Treaty, which includes provisions for controlling mercury releases from 
large-scale industrial plants including coal-fired power plants (UNEP 2013b). Some analysis supports a 
conclusion that increased mercury emissions from China are now offsetting more recent reductions in 
North America and Europe (UNEP 2013a).  

San Juan River ERA Scenario 8 results reflect exposures associated with future regional sources of 
mercury and selenium and global (China) sources of mercury15 in addition to Current Concentrations (past 
and present) and future FCPP emissions associated with the FCPP-NMEP. The San Juan River ERA 
shows that cumulative mercury and selenium concentrations are likely to adversely affect Colorado 
pikeminnow and razorback sucker in the 4 ERA modeling reaches of the San Juan River downstream into 
the San Juan River arm of Lake Powell (Table 6-4). Comparison of effects associated with Current 
Concentrations, emissions from FCPP burning Area IV North coal, and future emissions from other sources 
indicates that the largest components of mercury and selenium in cumulative conditions are Current 
Concentrations, followed by future emissions from sources other than the FCPP (Tables 6-4 and 7-2). The 
cumulative mercury and selenium concentrations in the Action Area are expected to increase over time, 
which would increase the likelihood of adverse effects on Colorado pikeminnow and razorback sucker. 

Table 6-4. Species-Specific ERA Results for San Juan River based on San Juan River ERA 
Scenario 8 and contribution from FCPP-NMEP 

COPEC / Species 

Cumulative Effects 
Tissue Concentration 

(mg/kg ww) 
Cumulative Effects 

Hazard Quotient 

Mercury/FF 0.10 - 0.21 4.1 - 8.4 

Mercury/CPM1 0.19 - 0.59 7.6 - 24 

Mercury/CPM2 0.45 - 1.2 18 - 46 

Mercury/RS1 0.11 - 0.19 4.4 - 7.8 

Mercury/RS2 0.22 - 0.35 8.7 - 14 

Selenium 0.40 - 0.78 22 - 43 

Source: AECOM (2013c). 
Note: Tissue concentrations and HQs reported in the San Juan River ERA reflect the range of concentrations across the four areas 
evaluated in the San Juan River.  
CPM1 = Colorado pikeminnow < 400 mm 
CPM2 = Colorado pikeminnow >400 mm 
FF = forage fish 
RS1 = razorback sucker < 400 mm 
RS2 = razorback sucker >400 mm 
 

                                                      
15  The San Juan River ERA HQs are in some cases less than those reported for baseline conditions because the values presented 

there were based on measured concentrations from within the Action Area or its vicinity. The EPRI modeling used to provide 
mercury, selenium, and arsenic concentrations for the San Juan River ERA were calibrated to these measured values, but the 
concentrations are predicted through the deposition, fate, and transport processes incorporated into those models and, thus, 
result in somewhat different values.  
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6.2.1.9  Climate Change 

As described above for Future Atmospheric Emissions, climate change will occur and affect organisms and 
their habitat over the less than one year span of OSMRE’s Proposed Action and beyond, whether or not the 
Proposed Action occurs. These changes form part of the baseline against which the effects of the Proposed 
Action is evaluated and are described here for inclusion in the effects analysis. Climate change over the 
coming decades and centuries has the potential to affect many organisms, including freshwater fish. Climate 
change has the potential to change precipitation patterns, including the timing, intensity, and type of 
precipitation received; runoff patterns based on the amount of precipitation falling as snow and when 
snowmelt occurs; and atmospheric temperatures, which exhibit a strong influence on water temperatures. 

According to the NRC (2007), air temperature has increased by 1.4°C in the last century. The Colorado 
River Basin has warmed more than any other part of the U.S. Warmer air temperatures will lead to 
increased evaporation from Navajo Reservoir. This increase is expected to reduce water availability and 
operational flexibility, which are important elements to native fish in the river downstream. This effect 
would be cumulative with future water development in the San Juan River Basin. 

Native fish in the San Juan River cannot move upstream in response to climate changes because their 
migration is blocked by Navajo Dam (USFWS 2002a,b), which precludes migration to more favorable 
upstream areas as a behavioral adaptation to changing climate conditions. However, Navajo Dam currently 
releases water that is colder than what would naturally be present during the summer and fall months 
(USFWS 2006). Thus, the temperature effect of climate change could be offset by the dam’s operation. 

Climate change models generally agree the southwest will get drier in the next century, with runoff 
decreasing 8 to 25 percent (Seager et al. 2007), resulting in decreased water availability to meet all 
demands, including those of fish. This reduction in precipitation will make it increasingly challenging to 
meet the flow recommendations for the San Juan River, established to protect listed fish and other native 
fish species, especially the high-flow requirements that provide for channel maintenance and create 
habitat for listed fish. In the current drought, Reclamation has not been able to provide the required 
number of days of flow over 10,000 cfs since 2005 (Reclamation 2012). If the drier patterns predicted by 
the climate models are correct, it may become increasingly difficult to meet all water needs in the basin. 

Runoff may also occur earlier in the year as a result of warmer temperatures. Fish are adapted to time 
their spawning migrations based on flow and temperature patterns, but the role of day length in this timing 
is unknown. If it is important, fish could miss the optimal period for spawning, as they could migrate 
upstream to spawn later in the year, after the most suitable conditions have passed. If day length is not an 
important cue, then the young fish might benefit from the longer growing season before entering their first 
winter, but other challenges may present themselves, such as insufficient water, inadequate habitat, or 
decreased food supply. These factors cannot be adequately predicted at this time. 

Reduced flow levels may also exacerbate contaminant issues, as less dilution of contaminants in the river 
would occur. Additionally, if increased water is required for agricultural uses, it could result in increased 
runoff of pesticides and selenium from agricultural return flows. However, as water becomes more valuable, 
return flows are more likely to be recaptured and reused, rather than being allowed to run off into the river. 

6.2.2  Southwestern Willow Flycatcher and Yellow-Billed Cuckoo 

Both southwestern willow flycatcher and yellow-billed cuckoo are riparian obligates. While species-
specific breeding, nesting, and migration patterns may differ, both of these species occupy similar riparian 
landscape features within their known ranges of the arid west, and have been documented as migrant 
visitors, either recently or historically, in the vicinity of the Action and Deposition areas. Given these 
similarities in habitat preference and that the threat factors affecting these two species are very similar, if 
not identical; they have been evaluated together within the Action Area. 
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6.2.2.1  General Factors 

Past and present federal, state, and private activities that may affect the southwest willow flycatcher and 
yellow-billed cuckoo within the Action Area include urbanization, agricultural conversion, irrigated 
agriculture, river maintenance, flood control, dam operation, and water diversions, which directly affect 
riparian habitats. Continued management of these anthropogenic factors may assist in reducing 
degradation of existing habitat and providing conditions that support existing habitats and development of 
new southwestern willow flycatcher and yellow-billed cuckoo habitats. 

6.2.2.2  Habitat Loss or Modification to Habitat or Range 

Neither of these species have been documented nesting in the Action Area; however, suitable, although 
poor quality, migratory stopover habitat for southwestern flycatcher was identified within the Action Area. 
This habitat is comprised of marginal riparian habitat comprised primarily of salt cedar in areas around the 
DFADA, scattered areas within the Pinabete Permit Area, and along the transmission corridors. Marginal 
migratory stopover habitat associated with the DFADA would be permanently converted to manage 
disposal of fly ash. Marginal migratory stopover habitat identified within the Navajo Mine Lease Area 
would remain, as the arroyos supporting this habitat would not be mined. This conversion represents a 
minor loss or modification to a small percentage of this species’ total available migratory stopover habitat. 
Given the marginal condition of habitats within both the DFADA and Navajo Mine Lease Area, it is 
expected that these species would be more likely to make use of adjacent rivers and drainages, which 
offer an abundance of more suitable migratory stopover habitats.  

As described in Section 5.3.4 of the FCPP-NMEP BA (OSMRE 2014c), efforts are currently underway to 
restore riparian habitat in the San Juan River Basin (SJWWII 2006). These riparian restoration efforts 
indicate that suitable nesting and foraging habitat for southwestern willow flycatcher and yellow-billed 
cuckoo could develop along the San Juan River over the next 25 years. It is anticipated that habitat at 
Morgan Lake will continue to be managed as it has historically, with high recreation use. Because of this 
use, it is not anticipated that habitat for southwestern willow flycatcher or yellow-billed cuckoo will improve 
over time at this location. Morgan Lake will continue to provide poor-quality stopover habitat in the future, 
but will not support nesting or suitable long-term foraging habitat for these species. 

6.2.2.3  Disease or Predation 

Project activities not expected to alter these species exposure to disease or predation.  

6.2.2.4  Adequacy of Regulatory Mechanisms 

The Proposed Action activities are not expected to cause changes in the adequacy of existing federal or 
state regulatory mechanisms associated with these two species.  

6.2.2.5  Other Natural or Man-Made Factors  

The Proposed Action is not expected to cause changes to these species available habitat within their 
breeding, migratory, or wintering ranges. Habitat documented within the Action Area represents a small 
percentage of these species overall migratory habitat.  These species would be expected to make use of 
use of adjacent rivers and drainages, which offer an abundance of more suitable migratory stopover 
habitats. The Proposed Action would not exacerbate these species exposure to factors affecting wintering 
range in Central and South America. Proposed Action activities would not affect other factors including 
pesticide use, brood parasitism, and livestock grazing.  
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6.2.2.6  Atmospheric Emissions 

The ERAs found that southwestern willow flycatcher and yellow-billed cuckoo may be at risk to adverse 
effects from current 95% UCL metal concentrations in Morgan Lake and the San Juan River. ERA results 
for Morgan Lake and the San Juan River are summarized in Table 6-5 and Table 6-6, respectively. The 
HQs reported in the table integrate environmental exposure from both sediment and water, based on the 
presumed diet of the representative species (willow flycatcher) of half benthic invertebrates and half 
aquatic invertebrates. 

Table 6-5. ERA Results for Southwestern Willow Flycatcher and Yellow-Billed Cuckoo Exposure 
to Morgan Lake Current Concentrations 

COPEC 
Sediment Concentration 

(mg/kg dw) 
Water Concentration 

(mg/L) Hazard Quotient 

Chromium 7.0 0.0030 2.3 

Copper 10 0.0045 2.9 

Lead 8.7 0.0076 16 

Methylmercury 0.0024 0.000000037 2.6 

Selenium 0.35 0.0034 9.8 

Source: AECOM (2013b). 
mg/kg dw = milligram(s) per kilogram dry weight 
mg/L = milligram(s) per liter 

 

Table 6-6. ERA Results for Southwestern Willow Flycatcher and Yellow-Billed Cuckoo Exposure 
to San Juan River Current Concentrations 

COPEC 
Sediment Concentration 

(mg/kg dw) 
Water Concentration 

(mg/L) Hazard Quotient 

Copper 11 0.028 1.5 

Lead 24 0.020 1.5 

Mercury 0.0030-0.020 0.0000070-0.00020 0.65-6.6 

Selenium 0.13 0.0010- 0.0095 2.1 – 2.9 

Source: AECOM (2013b, 2013c). 
Note: ERA results for copper, lead, and methylmercury are applicable only to the San Juan River within the Deposition Area. ERA 
results for selenium reflect the range of Current Concentrations for the San Juan River within the Deposition Area and downstream 
into the San Juan River arm of Lake Powell. 
 

The ERAs were conducted under the assumption that suitable habitat for shelter, nesting, and/or foraging 
for southwestern willow flycatcher and yellow-billed cuckoo exists at Morgan Lake and along the San 
Juan River. In the ERAs, the diet of both species was assumed to be benthic invertebrates exposed to 
sediments and aquatic invertebrates exposed to surface water. Therefore, current COPEC concentrations 
in sediments and surface water were used to estimate the concentrations in invertebrates and they were 
transferred to the birds via the food web. As discussed in Sections 6.1.3 and 6.1.4, Morgan Lake does not 
provide any suitable habitat for either southwestern willow flycatcher or yellow-billed cuckoo, although 
occasional migrants may be present for less than 2 weeks a year.  

Therefore, baseline exposures to southwestern willow flycatcher or yellow-billed cuckoo at Morgan Lake 
are substantially lower than assumed in the Deposition Area ERA and would not include exposure during 
critical life stages associated with nesting (e.g., fledgling). If these occasional migrants are present less 
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than 2 weeks per year, rather than the 52 weeks included by the ERAs, all southwestern willow flycatcher 
and yellow-billed cuckoo HQs would be reduced by a factor of 26 (2 weeks rather than 52 weeks), with 
resulting HQs of less than 1. Therefore, Current Concentrations at Morgan Lake would not result in harm 
to either species. Management of riparian habitats at Morgan Lake is not anticipated to change in the 
future, so Morgan Lake is expected to continue to provide poor-quality stopover habitat in the future, but 
will not support nesting or suitable long-term foraging habitat for these species. Aside from the San Juan 
River (discussed separately below), no other areas of suitable nesting habitat were identified within the 
Deposition Area. 

Within the riparian corridor of the San Juan River, from within the Action Area, and downstream into the 
San Juan River arm of Lake Powell potential southwestern willow flycatcher and yellow-billed cuckoo 
habitat is marginal at discreet locations and does not exist along most of the river. However, as discussed 
in Sections 6.1.3 and 6.1.4, both southwestern willow flycatcher and yellow-billed cuckoo have historically 
been detected on infrequent occasions along the San Juan River within the Action Area. Migrants are not 
likely to experience sufficient exposure to result in adverse effects, due to the short period of time they 
would be in the area (less than 2 weeks), rather than year-round as assumed by the ERAs, as described 
above with regard to Morgan Lake.  

Efforts are currently underway to restore riparian habitat in the San Juan River Basin (SJWWII 2006). 
These riparian restoration efforts indicate that suitable nesting and foraging habitat for southwestern 
willow flycatcher and yellow-billed cuckoo could develop along the San Juan River over the next 25 years. 
If nesting and breeding were to occur along the San Juan River within the Action Area in the future, then 
exposures during this critical life stage have the potential to result in adverse reproductive and 
developmental (growth) effects. Given that the TRVs used to assess risks to southwestern willow 
flycatcher and yellow-billed cuckoo were derived by the EPA to be protective of both reproduction and 
growth (see Section 4.3 of the FCPP-NMEP BA [OSMRE 2014c]), it is appropriate to interpret the risk 
assessment results presented in Table 6-6 for the San Juan River as applicable under the assumption 
that these species could nest along the San Juan River within the Action Area. Therefore, Current 
Concentrations in the San Juan River within the Action Area would be potentially harmful to southwestern 
willow flycatcher and yellow-billed cuckoo, should they breed in this area. 

6.2.2.6.1  Future Atmospheric Deposition 

As previously described for Colorado pikeminnow and razorback sucker, other regional sources would 
contribute COPECs identified as being of concern in the Deposition Area ERA to the Action Area in the 
future. Future input of COPECs from these sources would be expected to add to the environmental 
COPEC concentrations already present under Current Concentrations and those contributed by the 
FCPP, which would increase the risk of adverse ecological effects in the future. These additional future 
risks were not quantified in the Deposition Area ERA. The additional contributions of COPECs would be 
expected to contribute to the risk to southwestern willow flycatcher and yellow-billed cuckoo nesting in the 
Action Area. These species are not believed to nest in the Action Area currently, but suitable habitat could 
develop in the future.  

San Juan River ERA Scenario 8 results reflect exposures associated with future regional sources of 
mercury and selenium and global (China) sources of mercury in addition to Current Concentrations (past 
and present) and future FCPP emissions associated with the FCPP-NMEP (Table 6-7). The San Juan River 
ERA shows that cumulative mercury and selenium concentrations and other COPECs are likely to adversely 
affect southwestern willow flycatcher and yellow-billed cuckoo along the San Juan River within the 
Deposition Area and downstream into the San Juan River arm of Lake Powell, should those species nest in 
these areas in the future. Comparison of effects associated with Current Concentrations, emissions under 
continued and future FCPP-NMEP operations (which includes time period considered in this Proposed 
Action), and future emissions from other sources indicates that the largest components of mercury and 
selenium and other COPECs in cumulative conditions are Current Concentrations, followed by future 
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emissions from sources other than the Proposed Action (Table 6-7 below and Table 7-5 from the FCPP-
NMEP BA [OSMRE 2014c]). The cumulative mercury and selenium concentrations in the Action Area over 
the life of the Proposed Action are expected to increase, which would increase the likelihood of adverse 
effects on southwest willow flycatcher and yellow-billed cuckoo, should they nest in the Action Area in the 
future. Migrants are not likely to experience sufficient exposure to result in adverse effects. 

Table 6-7. ERA Results for Southwestern Willow Flycatcher and Yellow-Billed Cuckoo Exposure 
to San Juan River Cumulative Effects and the FCPP-NMEP 

COPEC 

Cumulative Effects 
Sediment Concentration 

(mg/kg dw) 

Cumulative Effects 
Water Concentration 

(mg/L) 
Cumulative Effects 

HQ 

Copper 11 0.028 1.5 

Lead 24 0.020 1.5 

Methylmercury 0.0030 0.0000070 6.6 

Selenium 0.13 0.02 – 0.0095 2.1 – 2.9 

Source: AECOM (2013b, 2013c). 
Note: The FCPP-NMEP FEIS (2015) includes the time period considered in the Proposed Action; as well as extend to 2041. ERA 
results for copper, lead, and methylmercury are applicable only to the San Juan River within the Deposition Area. ERA results for 
selenium reflect the range of cumulative concentrations for the San Juan River within the Deposition Area and downstream into the 
San Juan River arm of Lake Powell. Because the Deposition Area ERA only evaluated future effects associated with the FEIS 
Proposed Action and did not consider any other future actions, it is assumed that for copper and lead, future deposition from FCPP 
emissions added to Current Concentrations represents the minimum cumulative concentration of these COPECs. 

 

6.2.2.7  Climate Change 

The effects of climate change, as described in Section 6.2.1.9 above, have the potential to affect many 
organisms, including bird species. Climate change has the potential to change precipitation patterns, 
including the timing, intensity, and type of precipitation received; runoff patterns based on the amount of 
precipitation falling as snow and when snowmelt occurs; and atmospheric temperatures, which exhibit a 
strong influence on water availability, which could influence the health and abundance of riparian habitats 
across the region. 

Southwestern willow flycatcher and yellow-billed cuckoo can move and select alternate nesting and 
migratory stopover habitats in response to climate changes. Migration and nesting patterns would shift to 
more favorable riparian habitats as a behavioral adaptation to changing climate conditions.  

Runoff may also occur earlier in the year as a result of warmer temperatures. Avian species are adapted 
to time their migrations and nesting activities based on seasonal patterns and temperature patterns. Avian 
species are expected to alter migration patterns, as they could migrate to suitable habitats earlier or later 
in the year. Similarly migrating and nesting avian species might benefit from the longer growing season 
before entering their first winter, but other challenges may present themselves, such as insufficient water, 
inadequate habitat, or decreased food supply. These factors cannot be adequately predicted at this time. 

Reduced flow levels may also exacerbate contaminant issues, as less dilution of contaminants in the river 
would occur. Additionally, if increased water is required for agricultural uses, it could result in increased 
runoff of pesticides and selenium from agricultural return flows. However, as water becomes more 
valuable, return flows are more likely to be recaptured and reused, rather than running off into the river. 
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7 Effects of the Proposed Action on Federally 
Listed Species 

The Proposed Action under consideration by OSMRE involves future activities at the Navajo Mine, which 
have already been addressed in a 2012 Consultation. In a letter dated January 19, 2012, USFWS 
concurred with OSMRE’s effects analysis for the Area IV North mining activity (May Affect, Not Likely to 
Adversely Affect). Therefore, as described in Chapter 1, the effects considered in this BA arise from the 
burning of coal at the FCPP, as required by the court ordered remand with vacatur of the 2012 Area IV 
North EA. As described in Chapter 1, the time period considered in this BA is September 1, 2015 to 
July 6, 2016. 

7.1  Colorado Pikeminnow and Razorback Sucker  
The distribution of Colorado pikeminnow and razorback sucker overlaps substantially within the Action Area 
and both species have many similarities in their habitat needs and face many of the same potential threats 
to their persistence and recovery. Therefore, these species are discussed together in the effects analysis. 
Where the effects would differ for the species, these differences are described within this section.  

As discussed in the 2015 USFWS BO for the FCPP-NMEP, at pages 133-135, FCPP would be 
anticipated to potentially affect Colorado pikeminnow and razorback sucker through runoff from the FCPP 
Lease Area, diversions from the San Juan River at the FCPP Weir, release of water and non-native fish 
from Morgan Lake, and deposition of contaminants released from the stacks of Unit 4 and 5. To address 
these potential effects, OSMRE and the USFWS included legally binding and enforceable CMs and RPMs 
in the FCPP-NMEP BA and USFWS BO. Those CMs and RPMs become effective in January 2016 and 
avoid, mitigate, or offset these effects. In addition, one of the CMs proposed for the Proposed Action 
evaluated in this BA would involve shutting down the pumps in the San Juan River during the Stocking 
Event and will reduce impingement and entrainment.  

Based on the fact that mercury and selenium will have no present biological impact on the Colorado 
pikeminnow and razorback sucker between September 1, 2015 and January 1, 2016, and given the 
implementation of the FCPP-NMEP BA and USFWS BO CMs and RPMs for future impacts after January 1, 
2016, OSMRE concludes for this Proposed Action: 

1.  FCPP emissions and runoff from the FCPP lease area may affect but are not likely to 
adversely affect the Colorado pikeminnow and razorback sucker or their critical habitat.  

2. Entrapment and entrainment may affect but are not likely to adversely affect Colorado 
pikeminnow and razorback sucker or their critical habitat because, the CMs incorporated into 
the Proposed Action, including not authorizing mining in Area IV North until after the 2015 
Spawning Event has ended, and temporarily shutting down the San Juan River water intakes 
for a period of up to 2 weeks during the fall-2015 Stocking Event, in conjunction with the CMs 
and RPMs under the FCPP-NMEP  BA and USFWS BO, will minimize or avoid effects from the 
operation of FCPP during the period of the Proposed Action.. 
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7.1.1  Runoff from FCPP Lease Area 

7.1.1.1  Groundwater 

The water demands for FCPP operation come from the San Juan River via Morgan Lake, and no 
groundwater is pumped or otherwise used for the FCPP. No injection of material into the subsurface is 
planned. FCPP would continue monitoring groundwater quality and level. However, operation of the Ash 
Disposal Facility, including existing trenches and extraction wells, would result in a decline in 
groundwater flow.  

Selenium concentrations beneath the Ash Disposal Area exceed EPA drinking water quality standards 
(APS 2013). Boron, nickel, and uranium are also elevated in some instances. Because boron and 
uranium are naturally-occurring elements found in the geologic formations of the region, it is unclear if the 
ash ponds or native material is the source of these and the other constituents. TDS concentration is a 
general indicator of total metals within the groundwater. A statistical analysis was conducted of TDS data 
for ten wells selected in order to cover the entire ash pond area. Mann–Kendall time series tests were 
conducted to analyze TDS levels over time, to determine if there was any trend in the data. For 
monitoring wells near Ash Pond 6 and heading west, all selected wells showed a statistically significant 
downward trend in TDS, thus indicating that metals have decreased over time. South of Ash Pond 6, 
monitoring wells nearest to the lined evaporation ponds showed no correlation between TDS 
concentration and time; however, wells further west did. The lack of correlation could be due to a 
disconnect between CCR in the lined ponds and the groundwater (i.e., little to no seepage into 
groundwater beneath these ponds, thus TDS concentrations may be indicative of background levels). 

In October 2011, APS constructed a north intercept trench excavated to the bottom of the shale 
formation. A review of groundwater-level data and water quality data in three wells located downgradient 
of the trench show declines in all constituents and groundwater level. APS completed installation of a 
second south intercept trench to remediate groundwater in 2013. APS is monitoring the performance of 
the south intercept trench. With the operation of the intercept trenches and extraction wells, continued 
operation of the ash disposal ponds would have little potential to contaminate local groundwater and 
water quality in Chaco Wash. The water discharge limits in the NPDES permit for FCPP is for cooling 
water discharge from the plant. While the NPDES permit requires intercept trenches downgradient of 
unlined ash ponds it does not include any water quality objectives. Ongoing monitoring of these wells 
would result in detection of any increase in pollutants, allowing management actions to be undertaken to 
address this situation in a timely fashion to minimize potential effects. Groundwater management 
activities associated with the FCPP and ash disposal areas may affect, but are not likely to adversely 
affect Colorado pikeminnow or razorback sucker or their critical habitat. 

7.1.1.2  Surface Water Runoff 

The site of the primary FCPP facilities (Units 1 through 5 and associated facilities and parking lots) is a 
generally paved area, graded locally to surface inlets and catch basins and eventually to the discharge 
canal. The low-volume wastewater facility collects and treats surface-water runoff and wastewater resulting 
from the operation of Units 4 and 5, which is then discharged to Morgan Lake. Types of wastewater include 
chemical and oily wastewater, process wastewater, and ash-handling wastewater. 

The remaining portions of the FCPP Lease Area are unpaved and consist of Morgan Lake, the Ash 
Disposal Area, and other open, undeveloped areas. Runoff from these areas is not expected to change 
as a result of the Proposed Action. Therefore, this wastewater would not affect Colorado pikeminnow and 
razorback sucker. This water is discharged to Morgan Lake. Some water from Morgan Lake is discharged 
to No Name Wash, subject to the FCPP NPDES permit. The discharge of effluent from the FCPP 
pursuant to the NPDES permit is required to meet, and must continue to meet all water quality standards 
which have been set at a level necessary to protect beneficial uses including use by fish and wildlife, and 
therefore are generally protective of listed species.  
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The NPDES permit also requires and will continue to require surface seepage intercept systems to be 
constructed and operated for existing and future unlined ash ponds. Water collected by these intercept 
systems shall be returned to the ash ponds, or lined evaporation ponds. Based on the above, there is 
expected to be little contribution of contaminants from the FCPP to local surface waters in the project 
area. From FCPP, any releases would enter No Name Wash and flow approximately 2.3 miles to the 
Chaco River, and from there, approximately 11 miles to the San Juan River to enter critical habitat for 
Colorado pikeminnow and razorback sucker. Release of contaminants in surface water from the FCPP 
lease area may affect, but is not likely to adversely affect Colorado pikeminnow or razorback sucker, or 
their critical habitat. 

The interception of surface flows to protect against the entry of contaminants into the natural environment 
from the FCPP lease area could affect flows in downstream water bodies including the Chaco and San Juan 
Rivers. As discussed for Navajo Mine, the San Juan Basin Watershed encompasses a 24,908-square-mile 
drainage within USGS’ Hydrologic Unit Code 1408. The Navajo Mine and FCPP lease areas are within 
Chaco River Watershed (Hydrologic Unit Code 14080106), which drains 4,563 square miles. The FCPP 
lease area lies on the eastern side of the basin and encompasses 3,597 acres (5.6 square miles), or 
approximately 0.1 percent of the Chaco River Basin and 0.02 percent of the San Juan River Basin. 

Due to the very small proportion of the Chaco River basin affected, this would not be expected to 
measurably affect flows in the Chaco or San Juan rivers. Therefore, hydrologic changes caused by the 
FCPP may affect, but are not likely to adversely affect Colorado pikeminnow or razorback sucker or their 
critical habitat, as this effect is so small as to be discountable. 

7.1.1.3  Releases of Non-Native Fish from Morgan Lake 

Morgan Lake discharges into No Name Wash, which drains to the Chaco River and from there into the San 
Juan River. Morgan Lake supports several species of non-native fish, including bluegill, largemouth bass, 
white crappie, gizzard shad, common carp, and channel catfish. While Colorado pikeminnow and razorback 
sucker do not occupy Morgan Lake, the discharges from Morgan Lake could result in the release of non-
native species into the San Juan River. No studies have been conducted to evaluate this potential. Non-
native fish, particularly channel catfish, and common carp (Duran et al. 2013, Gerig and Hines 2013), have 
been identified as one of the threats to both Colorado pikeminnow and razorback sucker. As described in 
Section 6.2.1.3 above, non-native fish have the potential to compete with and prey upon native fish, 
including Colorado pikeminnow and razorback sucker, and may also serve as vectors for disease and 
parasites. While the San Juan River currently supports populations of several of these non-native fish, 
release of these fish from Morgan Lake could help support these populations. These non-native fish also 
occur in Navajo Reservoir, which may also support populations of these species in the San Juan River. In 
addition, some of the non-native fish in Morgan Lake (e.g., gizzard shad) do not have populations in the San 
Juan River, and if such populations became established, they could exacerbate the existing non-native fish 
problem, as they may prey on eggs, larval and post-larval fish. The San Juan River tends to have a 
relatively high gradient, and thus may not provide much suitable habitat for these non-native fish, and as 
many of these fish also occur in Navajo Lake, it is likely that those fish that the San Juan provides suitable 
habitat for have already established populations (i.e., channel catfish and carp are already the focus of 
invasive species control efforts, bass and sunfish have been observed in the San Juan River in low numbers 
[Ryden 2012, Gilbert et al. 2012, Schleicher and Ryden 2013]). The degree to which non-native fish 
released from Morgan Lake may support existing populations of non-native fish, or may consume or 
compete with Colorado pikeminnow and razorback sucker is unknown. However, because of the CMs and 
RPMs that become legally binding under the FCPP-NMEP BA and the USFWS BO in January 2016, which 
will avoid, mitigate, or offset any effects to listed species from release of non-native fish from Morgan Lake, 
and because the risk of release of a significant number of non-native fish from September 2015 to January 
2016 from Morgan Lake is so small as to be discountable, the Proposed Action may affect but is not likely to 
adversely affect Colorado pikeminnow and razorback sucker and their critical habitat. 
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7.1.1.4  Water Quality and Contaminants 

Water used at the FCPP is cycled from Morgan Lake through the power plant condenser for cooling and 
discharged back into the lake. The operation of Units 4 and 5 would result in no changes to the quality of 
water released to Morgan Lake or ultimately the San Juan River. The temperature of the water 
discharged into Morgan Lake and ultimately No Name Wash and the Chaco River is greater than that 
brought into the FCPP. However, this increase in temperature does not increase temperature in No Name 
Canal or Chaco River above water quality standards. Therefore, the release of warm cooling water from 
FCPP would not adversely affect surface-water quality. This may affect, but is not likely to adversely 
affect Colorado pikeminnow or razorback sucker and their critical habitat. 

7.1.1.4.1  Toxic Substances in Plant Area 

In accordance with their NPDES permit, FCPP operates under a Stormwater Pollution Prevention Plan 
(SWPPP). FCPP also has a Spill Prevention Containment and Countermeasures (SPCC) Plan in place. As 
described above, stormwater within the FCPP Lease Area either is contained via berms, discharged to 
Morgan Lake, or drains to one of three outfalls on-site.  

In addition, the following Structural Controls are used on-site: 

1. Chemicals are stored inside the Main and Chemical warehouses.  

2. Oil totes are stored in oil storage buildings in the FCPP.  

3. Concrete apron over the dirt bank at 4/5 Intake. 

4. Prompt cleanup of spills and leaks using absorbents to prevent the discharge of pollutants. 

5. Drip pans and absorbents are used under or around leaky vehicles and equipment. 

6. Washwater drains to a proper collection system. 

7. Rock and concrete barriers surrounding the perimeter of the plant proper next to Morgan Lake 
and cooling water canals leaving and entering the lake (APS 2012a). 

Under the Proposed Action, FCPP would continue to operate in accordance with the existing NPDES permit 
and the SWPPP, as well as their SPCC Plan. Therefore, stormwater discharge during continued operations 
would have little to no adverse effects on water quality within the FCPP Lease Area. On-site drainage areas 
also provide secondary containment that isolates chemicals, substantially reducing the potential for any 
discharges to waterways draining to the San Juan River. Therefore, the effect of accidental discharge of 
toxic substances in the FCPP area may affect, but is not likely to adversely affect Colorado pikeminnow or 
razorback sucker and their critical habitat. The likelihood of such an effect occurring is discountable. 

7.1.1.4.2  Hazardous Materials 

Programs are in place at the FCPP that address hazardous materials storage locations, emergency 
response procedures, employee training requirements, fire safety, first-aid/emergency medical 
procedures, and hazardous materials release containment control procedures (APS 2012b). 

For chemical spills and emergencies, the FCPP response procedures are outlined in the Station 
Fire/Emergency Contingency Plan (APS 2012b). Small spills are fully managed by FCPP employees. If 
spills are larger or have significant risk, the FCPP would contract with cleanup vendors for spill cleanup. 
As described in the Station Fire/Emergency Contingency Plan, the on-shift fire crew chief in charge of the 
incident would determine whether additional off-site support is required. Oil spill contingency and cleanup 
procedures are outlined in a site-specific SPCC Plan. 

To ensure proper storage and disposal of hazardous waste, the FCPP maintains a Hazardous Waste 
Management Plan (APS 2012b). This plan includes the specific requirements associated with 
identification, storage, and disposal of hazardous wastes. Under normal operating conditions, the FCPP is 
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a Conditionally Exempt Small Quantity Generator because it generates less than 220 pounds of non-
acute hazardous waste per month and has an on-site accumulation of less than 2,200 pounds of non-
acute hazardous waste at any time.  

Hazardous waste at the FCPP is stored in a centralized location prior to off-site disposal. In addition to the 
Hazardous Waste Staging Area, hazardous waste is staged at satellite locations near points of waste 
generation. Waste containers at the satellite locations are placed on the pavement or concrete, or inside 
buildings to minimize the risk if spilled. Documented inspections of both the staging area and the satellite 
areas are performed weekly (APS 2012b). 

Based on the quantities and types of hazardous materials on-site, the existing protocols to prevent any 
release of these materials into the environment, and the existing plans to address any accidental release, 
release of hazardous materials at the FCPP has a very small potential to affect wildlife resources, 
including listed species (Listing Factor E, USFWS 2002a, b). The handling, storage, and disposal of 
hazardous waste at the FCPP may affect, but is not likely to adversely affect Colorado pikeminnow or 
razorback sucker or their critical habitat. 

7.1.1.5  Ash Disposal Area 

The FCPP Lease Area includes a number of inactive ash disposal areas including Ash Ponds 1-6 and the 
gridded disposal area. Currently, active facilities include the LAI, which receives flue gas emission control 
residuals, boiler acid cleaning waste, treated sewage, chemical metal cleaning wastes, air preheater wash, 
co-disposal waste, and turbine foam cleaning waste. The LAI has a capacity of 4,823-acre feet and contains 
primarily solid materials. The LDWP, retains liquid decanted from the LAI, and has a maximum capacity of 
517 acre-feet, although this liquid is continually pumped back to the plant to be used in its operations, and 
so generally contains 135 to 435 acre feet of water (APS 2011b). 

These facilities are lined and all dikes are constructed in accordance with specifications approved by the 
New Mexico Office of the State Engineer, Dam Safety Bureau. A safety inspection of the LAI and LDWP 
dikes was performed in 2009. The inspection, conducted by a professional engineering company 
specializing in dam safety, found the dikes to be satisfactory and states “No existing or potential 
management unit safety deficiencies are recognized. Acceptable performance is expected under all 
applicable loading conditions (static, hydrologic, seismic) in accordance with the applicable criteria. Minor 
maintenance items may be required” (GEI Consultants 2009).  

An Emergency Action Plan (EAP) for the LAI and the LDWP was prepared in accordance with the EPA 
analysis of the dams in 2009 (APS 2011b) and reviewed by the New Mexico Office of the State Engineer. 
The EAP addresses dam break analysis and inundation mapping and specifies emergency procedures in 
the unlikely event of a dam failure (APS 2011b). The EAP prepared for the LAI and LDWP identifies 
potential emergency conditions that could develop at the LAI and LDWP, provides a plan for 
communication of the conditions, and specifies preplanned actions to be followed to minimize property 
damage and loss of life. The EAP also provides procedures and information to assist FCPP in issuing 
early warning information of the emergency situation to responsible emergency management authorities.  

Overall, the EAP’s purpose is threefold: 

1. Safeguard the lives and reduce property damage of the citizens living within the LAI and 
LDWP potential flood or inundation area. 

2. Provide effective plans for surveillance of the LAI and LDWP, prompt notification to local 
emergency management agencies, and citizen warning and evacuation response, when 
required. 

3. Assign emergency actions to be taken by the dam operator/owner, public officials, and 
emergency personnel, and outline responsibilities of each party involved in the emergency 
management process in the event of a potential or imminent failure of the LAI and LDWP. 
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The dam inspection report and EAP indicate that the potential for the failure of the dams and levees 
associated with the ash disposal area is extremely low; however, the risk is not zero. The evacuation map 
indicates outflows resulting from a dam failure will be conveyed down the Chaco River drainage about 
11 miles to its confluence with the San Juan River (Figure 7-1). The area of inundation is expected to be 
smaller than the evacuation area shown (APS 2011b). 

In the event of a dam failure at the LAI, the dry material would result in the dry ash contents slumping 
downslope. This material is unlikely to extend much past the angle of repose. As such, the material is 
unlikely to reach the Chaco River. This may result in some slight increase in turbidity in the Chaco River; 
if there were flow in the river at the time of the failure (the area where the ash would enter the river is 
upstream of the area that is perennially wetted). In the event of a dam failure at the LDWP, a maximum of 
517-acre feet of water would be released, although the normal operating level is 135 to 435 acre feet. 
This water would likely carry some ash with it, as well as material from the dam. This would result in 
increased flow, turbidity, and sedimentation in the Chaco River. Most of the solid materials would settle 
close to the dam, and the amount of material carried along would attenuate with distance from the breach. 
The Chaco River is not considered primary habitat for Colorado pikeminnow or razorback sucker, but 
some individuals may use the lower perennial section of the Chaco River where it is backwatered by the 
San Juan River. It is possible that some of the water and turbidity would also reach San Juan River, 
approximately 11 miles downstream of the ponds. The water and ash would also likely carry some level of 
metals and other contaminants, but these levels are unknown. The failure of these dams, while highly 
unlikely, may affect, and likely would adversely affect Colorado pikeminnow and razorback sucker. This 
may affect, but is not likely to adversely affect critical habitat of the two species, as effects to the San 
Juan River are likely to be minor and short term. 

The DFADA is an active, lined landfill facility that was constructed in 2007 and is used for disposal of dry 
fly ash from Units 4 and 5 as well as small amounts of construction debris. 

In the future, Units 4 and 5 FGD waste will be mixed with fly ash and placed in the DFADA. DFADA Site 1 is 
tallest on the West Berm, approximately 110 feet above natural grade. DFADA Site 2 utilizes a composite 
liner system. DFADA Sites 1 and 2 are projected to reach capacity by 2016. The operation of the ash 
disposal areas may affect, but is not likely to adversely affect Colorado pikeminnow and razorback sucker 
or their critical habitat.  

7.1.1.6  Diversions from the San Juan River 

Surface water drawn from the San Juan River into Morgan Lake for use at the FCPP is obtained according 
to water rights for 51,600 af/yr diversion, 39,000 af/yr consumptive held by BBNMC, with average 
withdrawals of 27,682 af/yr prior to 2014. Since the closure of Units 1-3 in December 2013, the diversion of 
water for use at the FCPP decreased by approximately 5,000-7,000 af/y. However, NTEC (and the FCPP) 
maintains the ability to draw as much water as the rights allow. This may affect the amount and quality of 
habitat available for Colorado pikeminnow and razorback sucker (Listing Factor A [USFWS 2002a, b]). As 
described in Section 6.2.1.2.2 above, the full amount of the consumptive water right available under Permit 
2838 has been accounted for in the SJRRIP’s water accounting and factored into the flow recommendations 
for the San Juan River (Reclamation 2006; USFWS 2006). The consumptive water rights of 39,000 af/y 
represent approximately 6 percent of the total depletions of the San Juan River in New Mexico and about 
4.5 percent of the total basin depletions. Average use represents about 3.7 percent of New Mexico 
depletions and 2.7 percent of total basin depletions. Based on the findings of the Navajo Reservoir BO 
(USFWS 2006), which evaluated the effects of the operations of Navajo Reservoir and all known diversions, 
including those described above, these depletions may affect, but are not likely to adversely affect Colorado 
pikeminnow and razorback sucker or their critical habitat. 
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Figure 7-1. Inundation Map Resulting from Failure of Ash Impoundment Dams (Source: APS 2011b, Figure 1-3) 
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7.1.1.7  Fish Passage at FCPP Weir 

The FCPP Weir at RM 163.3 lies within the designated critical habitat for Colorado pikeminnow and 
upstream of designated critical habitat for razorback sucker. It may impede fish passage during some times 
of the year (Bio-West 2005), but Colorado pikeminnow and razorback sucker and other species have been 
observed to pass this structure under some conditions. Bio-West found that both species would likely be 
able to pass over the right embankment of the dam at flows higher than 5,000 cfs, but passage is likely 
somewhat impaired at flows between 500 and 5,000 cfs, however, they note that Colorado pikeminnow, 
razorback sucker, and other species have moved upstream past the FCPP Weir, although the specific flows 
at which they did so is unknown because recaptures “were separated by hundreds of days”. One Colorado 
pikeminnow was observed to pass the weir at flows between 671 and 741 cfs (Bio-West 2005).  

The full extent of this blockage is not known at this time because the swimming performance of Colorado 
pikeminnow and razorback sucker are not well known; however, the Bio-West study documents that the 
hydraulic drop associated with the weir may prevent these species from swimming over the crest of the weir 
at flows below 2,000 cfs, and high velocities may prevent them from swimming over the crest of the weir at 
flows of 2,000 to 5,000 cfs. Fish may be able to move through the sluiceway of the weir when flows are less 
than 500 cfs, particularly if the gate is fully open. The impairment of fish passage at the weir could limit the 
ability of Colorado pikeminnow and razorback sucker to move within the river to different areas in response 
to changing needs and environmental conditions. This could reduce the amount of accessible spawning and 
rearing habitat under some conditions, and may reduce habitat availability for the species. Temperatures 
upstream of the FCPP Weir are likely too cool to support spawning and rearing of Colorado pikeminnow 
(Durst and Franssen 2014). However, although the weir lies within the critical habitat for Colorado 
pikeminnow and may impair passage of the pikeminnow for the four-month period of September 2015 to 
January 2016, because impacts from this structure will be offset, mitigated and avoided by the CMs and 
RPMs that become enforceable in January 2016 through 2041 under the FCPP-NMEP BA and the USFWS 
BO, the weir may affect, but is not likely to adversely affect the function of the habitat for the conservation 
and recovery of the species. The weir lies upstream and outside of the designated critical habitat for 
razorback sucker, therefore no effect on designated critical habitat would occur for this species. 

The two 8- by 8.5-foot intakes at the FCPP Weir are screened with 1- by 3-inch mesh screens. The 
approach velocity to these screens could range from 0.56 to 0.85 foot per second. The approach 
velocities at the FCPP Weir are within the sustained swimming speeds reported by Bio-West (2005) for 
Colorado pikeminnow and razorback sucker larvae and young-of year, as well as those of larger fish, 
which have substantially higher swimming speeds, so fish could avoid being entrained or impinged on the 
screens. However, the behavioral response of the fish to the intakes is unknown. Fish are often drawn to 
the shade provided by intakes, so it is likely that fish could be entrained. The mesh size of the screens 
would allow larvae, young-of year, and some smaller juvenile pikeminnow and razorback sucker to 
become entrained. No entrainment studies have been done, so the level of entrainment is unknown. It is 
likely that razorback sucker stocked into the river are too large to be entrained. However, Colorado 
pikeminnow are stocked at smaller sizes and are vulnerable. Naturally produced larvae and small 
juveniles of both species would be vulnerable to entrainment, should spawning occur above the FCPP 
Weir (see discussion in 7.1.1.8). The entrainment of larvae and juveniles may affect but would not likely 
adversely affect both species. 

7.1.1.8  Entrainment at the FCPP Weir 

7.1.1.8.1  Entrainment Effects on Colorado Pikeminnow 

Colorado pikeminnow larvae typically enter the drift from mid-July to early August and drift passively for 
3 to 6 days after emergence (USFWS 2009). Larvae would be subject to loss at the diversion for about 
30 days. Because the fish drift with the currents, it is assumed that they would be entrained in direct 
proportion to the amount of flow diverted and the proportion of larvae that enter the drift upstream of the 
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diversion point. Mean daily flows from mid-July to mid-August averaged about 1,030 cfs during this time 
period from 2003 to 2013 (USGS Gage 09365000). During this timeframe, approximately 71 cfs, or 
approximately 7 percent of the flow, would be diverted to Morgan Lake. Since only Units 4 and 5 are 
operational, the current diversion rate is 18 to 25 percent less than the historic rate of 5,000 to 7,000 af/y. 
These reductions would be attained by operating the diversion less frequently, so when the diversion was 
in operation, approximately 7 percent of the flow would be taken, but the total amount of water diverted 
would be less than 7 percent of the total flow. The USFWS (2009) estimated that spawning potentially 
could occur between RMs 128 and 180. The FCPP Weir is located at approximately RM 163.3, so about 
26 percent of the available spawning habitat could lie above the weir, assuming an equal distribution of 
spawning habitat throughout the reach. While no spawning activity has been observed above the weir, 
spawning activity has been poorly documented because of the very limited number of adult pikeminnow in 
the system. Lacking information on the spawning distribution of Colorado pikeminnow, an assumption of 
equal distribution of spawning habitat is reasonable. Based on about 26 percent of the population 
spawning above the FCPP Weir and 7 percent loss of those individuals, it is estimated that about 
1.8 percent of the population of larvae could be lost to the diversion. With the reduced diversions 
described above and assuming an equal distribution of larvae over time, the loss would be reduced to 
1.4 to 1.5 percent of the population. 

However, water temperatures near Farmington (RM 180), generally do not exceed 20°C and only exceed 
18°C from mid-July to mid-August (Durst and Franssen 2014). Colorado pikeminnow generally spawn at 
temperatures of 18 to 23°C (USFWS 2002a). These cold temperatures make conditions less suitable for 
spawning near Farmington and for some distance downstream. Known spawning locations are located 
further downstream in “the Mixer” (RM 130-134) and in the Four Corners area (RM 119), and spawning 
has not been documented above the FCPP Weir (USFWS 2009). Thus, it is likely that the area above the 
FCPP Weir will not be used for spawning to the same extent as areas further downstream, if it is used at 
all. Therefore, it is likely that entrainment of larval Colorado pikeminnow will be substantially less than the 
1.4 to 1.8 percent cited above. 

The SJRRIP currently stocks the San Juan River with Colorado pikeminnow. Approximately 300,000 to 
400,000 Colorado pikeminnow approximately 6 months of age (50 to 65 mm in size) are stocked each 
year. Historically, larger fish have been stocked, but there are no plans to do so in the future. Since 2007, 
nearly all of these fish have been stocked above the FCPP Weir. These fish could also be vulnerable to 
entrainment at the diversion. These fish are stocked in October and November when flows in the San 
Juan River are 728 to 1,530 cfs (USGS Gage 09365000). The diversion is typically operating in the 
17,000-gpm mode during this time (37 cfs), and is diverting between 2.4 and 5.1 percent of the flow. 
These fish actively swim and do not drift passively, as the larvae do, so they would not necessarily be 
entrained in proportion to the amount of flow diverted. Behavioral characteristics are known to influence 
the entrainment risk of fish. However, these characteristics are unknown for Colorado pikeminnow, and so 
it cannot be predicted whether their entrainment risk would be higher or lower than that predicted by the 
proportion of water diverted. Therefore, it is assumed that these fish could be entrained in proportion to 
the amount of flow diverted. 

A study of entrainment at Hogback, Farmers Mutual, Jewitt Valley and Fruitland Irrigation diversions 
conducted in 2004 and 2005 indicates that the proportion of stocked Colorado pikeminnow entrained in the 
canals is considerably lower than what would be predicted based on the proportion of flow diverted (Renfro 
et al. 2006). This study found that between 0.002 and 0.004 percent of Colorado pikeminnow stocked 
shortly before the study was conducted were observed in Hogback and Fruitland Irrigation diversions (no 
razorback sucker were observed, although other native suckers were). While this study likely did not capture 
every Colorado pikeminnow entrained, it provides an indication that the magnitude of the effect is likely to be 
less than 0.5 percent of the abundance of recently stocked fish, even allowing for a 100-fold underestimate 
of the number of fish actually entrained.  
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Colorado pikeminnow would remain vulnerable to entrainment for some time after the initial stocking. The 
exact size of a pikeminnow vulnerable to entrainment at the 1 by 3 inch screens at the intake is unknown 
at this time. The most vulnerable time for these fish is shortly after release as these fish distribute 
themselves within the river. It is not known how far or how rapidly these fish would disperse. Fish that 
successfully move downstream of the FCPP Weir would be less likely to be subsequently entrained 
because of the passage restrictions at the weir, previously discussed. 

Currently, few naturally produced Colorado pikeminnow are present in the San Juan River, so little, if any, 
entrainment of wild fish would occur. As the species moves toward recovery and more natural 
reproduction occurs, then entrainment would be more likely to occur. It is probable that most natural 
reproduction would occur primarily below the FCPP Weir, because of the cool temperatures near 
Farmington, however, the proportion of spawning that might take place above the weir is unknown. 
Currently, the only known natural spawning occurs downstream of the FCPP Weir, and no known 
spawning sites have been observed upstream of the FCPP Weir (USFWS 2009), therefore the larvae and 
young fish produced would not be exposed to entrainment at the Project intakes.  

Because the facility intakes greater than 2 million gallons per day (mgd) of cooling water from the San Juan 
River, it must meet requirements under the Clean Water Act Section 316(b), regulating the design and 
operations of intake structures for cooling water operations. APS will be required to undertake all 
appropriate measures to reduce impacts from impingement and entrainment at the FCPP Weir (40 CFR 
Parts 122 and 125, EPA 2014b). As an existing facility, APS will be required to comply with one of seven 
options to reduce entrainment, and must meet site-specific entrainment standards as required by the 
Director of EPA. 

Colorado pikeminnow are currently stocked above the FCPP Weir and they could spawn in this area in 
the future. However, with the CMs incorporated into the Proposed Action, including not authorizing mining 
in Area IV North until after the 2015 Spawning Event has ended, and temporarily shutting down the San 
Juan River water intakes for a period of up to two weeks during the fall-2015 Stocking Event, and with the 
CMs and RPMs under the FCPP-NMEP  BA and USFWS BO becoming legally binding in January 2016; 
in regard to entrainment or entrapment, the operation of FCPP during the period of the Proposed Action 
may affect but is not likely to adversely affect Colorado pikeminnow or its critical habitat.  

7.1.1.8.2  Entrainment Effects on Razorback Sucker 

The diversion of water to Morgan Lake from the San Juan River could entrain razorback sucker. 
Razorback sucker spawn on the ascending limb of the hydrograph during the spring. Larvae are found in 
the drift from late March to early July. Spawning is assumed to potentially occur between RM 100 and 
180, with the effort spread evenly throughout the reach (USFWS 2009), however no spawning has been 
documented to occur above the FCPP Weir. The intakes are about 16 miles below the top of the reach 
and thus affect about 20 percent of the potential habitat. Average flow during the spawning season 
between 2003 and 2007 ranged from 717 to 6,455 cfs (USFWS 2009). During the spawning season, the 
FCPP would divert 37 cfs in March and April and 71 cfs in May and June. Thus the FCPP would divert 
between 0.6 percent of the flow in low diversion operations at high flows and 9.9 percent of the flow at 
high diversion operations at low flows. The potential entrainment of recently, naturally spawned fish would 
be 0.12 to 2.0 percent of the fish spawned. Razorback suckers spawn at cooler temperatures than 
Colorado pikeminnow (>14°C, USFWS 2002b, with spawning occurring at temperatures between 
11.3 and 15.6 °C in the Gunnison and Colorado rivers [Osmundson and Seal 2009]), and therefore the 
cooler temperatures at Farmington would not have as great an effect on their spawning. With only Units 4 
and 5 operating, the diversion would be operated 18 to 25 percent less often, but the relative volume of 
water diverted would be as described above. The reduced operation would reduce entrainment below the 
levels described above.  
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Razorback sucker are stocked into the river at a length of approximately 300 mm (approximately 1 foot). 
These stocked fish would not be anticipated to be vulnerable to entrainment and low approach velocities 
would not result in impingement of these fish on the screens.  

Renfro et al. (2006) did not observe any razorback sucker in the Hogback, Farmers Mutual, Jewitt Valley 
and Fruitland Irrigation diversions during an entrainment study conducted in 2004 and 2005. This may 
indicate this species is somewhat less likely to be entrained, particularly at the sizes at which they are 
stocked into the San Juan River. However, this may also be the result of other factors such as the timing 
of the study (September to November) in relation to the life history activities of razorback sucker. It is 
possible that entrainment may occur at other times of year. The Clean Water Act Section 316(b) 
requirements cited above for Colorado pikeminnow would also benefit razorback sucker.  

The operation of the intakes at the FCPP Weir may entrain larval and juvenile razorback sucker. However, 
the level of entrainment, based on the proportion of flow diverted and the proportion of habitat above the 
intakes, is expected to be quite small, less than 0.12 to 2 percent of larval razorback sucker. Stocked 
razorback sucker are too large to be entrained. No spawning of razorback sucker has been documented to 
occur upstream of FCPP Weir. This may be the result of cool temperatures resulting from cold-water 
releases at Navajo Dam that persist downstream beyond Farmington. This indicates that this habitat would 
likely not be used to the same degree for spawning as habitats further downstream. Therefore, larval 
entrainment is likely to be less than the values reported above. Studies at other diversions in the Basin 
(Renfro et al. 2006) suggest no razorback sucker being entrained. This also suggests that entrainment may 
be much less than that predicted by the proportion of flow diverted. 

Accordingly, and with the CMs incorporated into the Proposed Action, including not authorizing mining in 
Area IV North until after the 2015 Spawning Event has ended (stocked suckers are generally not subject to 
entrainment or entrampent because of the their size) and with the CMs and RPMs under the FCPP-NMEP  
BA and USFWS BO becoming legally binding in January 2016; in regard to entrainment or entrapment, the 
operation of FCPP during the period of the Proposed Action may affect but is not likely to adversely affect 
razorback sucker or its critical habitat.  

7.1.1.9  Atmospheric Emissions 

The ERAs reported that the future emissions from the FCPP by itself would not result in harm to Colorado 
pikeminnow and razorback sucker. The ERAs reported that HQs were much less than one for exposures 
relating to future FCPP emissions in Morgan Lake and in the San Juan River within the Deposition Area and 
downstream into the San Juan River arm of Lake Powell. The HQs reported in the ERAs are based on the 
maximum predicted future fish tissue concentrations. As shown in Table 7-1 and Table 7-2, comparison of 
ERA results for both Morgan Lake and the San Juan River show that the contribution of the Proposed 
Action is very small relative to Current Concentrations16. These very small contributions would not 
measurably increase the existing effects associated with the environmental baseline. Because biological 
effects of deposition occur after January 1, 2016, after CMs and RPMs become binding under the FCPP-
NMEP BA and USFWS BO, and which will offset, mitigate, or avoid impacts to listed species as a result of 
Area IV North coal burned at FCPP from January 2016 through 2041, the Proposed Action may affect but is 
not likely to adversely affect Colorado pikeminnow, razorback sucker, and their critical habitat. 

                                                      
16  The San Juan River ERA HQs are in some cases less than those reported for baseline conditions because the values presented 

baseline conditions were based on measured concentrations from within the Action Area or its vicinity. The EPRI modeling used 
to provide mercury, selenium, and arsenic concentrations for the San Juan River ERA were calibrated to these measured values, 
but the concentrations are predicted through the deposition, fate, and transport processes incorporated into those models and, 
thus, result in somewhat different values.  
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Table 7-1. ERA Results for Morgan Lake Exposures to Fish under Current Concentrations and the Proposed Action 

COPEC 

Current 
Concentrations 
Tissue 
Concentration 
(mg/kg ww) 

Current 
Concentrations 
Hazard 
Quotient 

FCPP and Navajo 
Mine Energy Project 
(Modeled) 
Tissue 
Concentration 
(mg/kg ww) 

FCPP and Navajo 
Mine Energy Project 
(Modeled) 
Hazard 
Quotient 

Proposed Action 
(1/25 of Modeled 
Results for FCPP 
and Navajo Mine 
Energy Project) 
Tissue 
Concentration 
(mg/kg ww) 

Proposed Action 
(1/25 of Modeled 
Results for FCPP 
and Navajo Mine 
Energy Project) 
Hazard 
Quotient 

Chromium 1.1 8.9 0.000000049 0.00000038 0.196 x 10-8 0.152 x 10-7 

Nickel 0.57 29 0.000000051 0.0000025 0.204 x 10-8 0.1 x 10-6 

Selenium 3.5 6.5 – 190 0.00000012 0.00000022 - 0.0000066 0.48 x 10-8 0.88 x 10-8 – 0.264 x 106 

Zinc 26 6.7 0.000000017 0.0000000043 0.68 x 10-8 0.172 x 10-9 

Source: AECOM (2013b). Note: The HQs for selenium reflect the range of HQs for early life-stage fish to adult fish. 
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Table 7-2. ERA Results for San Juan River Exposures to Fish under Current Concentrations and the Proposed Action 

COPEC/ 
Species 

Current 
Concentrations 
Tissue 
Concentration 
(mg/kg ww) 

Current 
Concentrations 
Hazard 
Quotient 

FCPP and Navajo 
Mine Energy Project 
(Modeled) 
Tissue  
Concentration 
(mg/kg ww) 

FCPP and Navajo 
Mine Energy Project 
(Modeled) 
Hazard  
Quotient 

Proposed Action 
(1/25 of Modeled 
Results for FCPP and 
Navajo Mine Energy 
Project) 
Tissue  
Concentration 
(mg/kg ww) 

Proposed Action 
(1/25 of Modeled 
Results for FCPP and 
Navajo Mine Energy 
Project) 
Hazard  
Quotient 

Chromium 2.0 15 0.00000004 0.00000032 0.16 x 10-8 0.13 x 10-7 

Copper 3.0 1.8 0.00 0.00 0.00 0.00 

Lead 1.7 5.0 0.00000085 0.0000025 0.34 x 10-7 1 x 10-7 

Mercury/FF 0.22 - 0.31 0.27 - 12 0.000023 - 0.000053 0.000029 - 0.0021 0.92 x 10-6 – 0.212 x 105 0.116 x 10-5 – 0.84 x 104 

Mercury/CPM1 0.22 - 0.31 0.27 - 12 0.000040 - 0.00016 0.000050 - 0.0063 0.16 x 10-5 – 0.64 x 10-5 0.2 x 10-5 – 0.252 x 10-3 

Mercury/CPM2 0.22 - 0.31 0.27 - 12 0.000094 - 0.00025 0.00012 - 0.010 0.376 x 10-5 – 1 x 10-5 0.48 x 10-5 – 0.4 x 10-3 

Mercury/RS1 0.22 - 0.31 0.27 - 12 0.000024 - 0.000047 0.000030 - 0.0019 0.96 x 10-6 – 0.188 x 105 0.12 x 10-5 – 0.76 x 10-4 

Mercury/RS2 0.22 - 0.31 0.27 - 12 0.000047 - 0.000073 0.000059 - 0.0029 0.188 x 10-5 – 0.292 x 105 0.236 x 10-5 – 0.116 x 10-3 

Selenium 1.5 - 3.9 2.8 - 220 0.00099 - 0.0018 0.055 - 0.10 0.396 x 10-4 – 0.72 x 104 0.0022 – 0.004 

Zinc 70 18 0.000000021 0.0000000055 0.84 x 10-9 0.22 x 10-9 

Source: AECOM (2013b, 2013c) 
Note: Tissue concentrations and HQs reported in the San Juan River ERA reflect the range of concentrations across the four areas evaluated in the San Juan River.  
CPM1 = Colorado pikeminnow < 400 mm 
CPM2 = Colorado pikeminnow >400 mm 
FF = forage fish 
RS1 = razorback sucker < 400 mm 
RS2 = razorback sucker >400 mm 
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7.2  Southwestern Willow Flycatcher and Yellow-Billed Cuckoo 
No designated critical habitat for southwestern willow flycatcher occurs within the Action Area. Critical 
habitat has not yet been designated for yellow-billed cuckoo; however, proposed critical habitat does 
occur with the Action Area. No effect would occur to designated critical habitat for the flycatcher; potential 
effects could occur to proposed critical habitat for the cuckoo.  

7.2.1  Four Corners Power Plant 

7.2.1.1  Plant Operations and Maintenance 

No southwestern willow flycatcher or yellow-billed cuckoo habitat occurs within the FCPP area. No effects 
to these species are expected to occur as a result of ongoing operations and maintenance of the existing 
facilities. Stopover habitat for these species around Morgan Lake would be unaffected as long as Morgan 
Lake continues to be part of normal FCPP operations. Continued operation and maintenance of the FCPP 
may affect, but are not likely to adversely affect these species. 

7.2.1.2  Hydrology 

As described in Sections 7.1.2.1 and 7.1.2.3 of the FCPP-NMEP BA (OSMRE 2014c), the operation of 
FCPP and associated facilities will have a minimal effect on groundwater and surface water runoff and 
associated release of contaminants from the FCPP lease area. These actions may affect, but are not 
likely to adversely affect southwestern willow flycatcher and yellow-billed cuckoo. 

Diversions at the FCPP Weir may also affect the hydrology of the San Juan River, as previously 
described. The Navajo Reservoir Operations BO (USFWS) found that the combined authorized diversions 
from the San Juan River, including those at the FCPP Weir, may affect, but were not likely to adversely 
affect southwestern willow flycatcher. Based on this determination and the limited amount of suitable 
habitat currently present for southwestern willow flycatcher and yellow-billed cuckoo within the Action 
Area, it is concluded that the diversions at the FCPP Weir may affect, but are not likely to adversely affect 
these species. 

7.2.1.3  Water Quality and Contaminants 

Southwestern willow flycatcher and yellow-billed cuckoo are riparian dependent species and could be 
affected by contaminants that enter downstream waterbodies from FCPP. Contaminants have the 
potential to impair the survival and success of a species, as previously described. Contaminant runoff 
would be limited by RPMs and CMs as described for Colorado pikeminnow and razorback sucker in the 
FCPP-NMEP BA and USFWS BO. Therefore, contaminant runoff may affect, but is not likely to adversely 
affect southwestern willow flycatcher and yellow-billed cuckoo. 

7.2.1.4  Ash Disposal Areas 

Approximately 85 acres of potential, but poor quality, habitat for southwestern willow flycatcher and 
yellow-billed cuckoo occurs within the Ash Disposal Area. This habitat includes suitable, but poor quality, 
migratory stopover habitat in the ephemeral drainages located in the southern portion of the ash disposal 
action area, in areas just east of the Chaco River, and in the dense salt cedar stands located at the base 
of the existing Ash Disposal Area. Portions of this poor quality habitat would be permanently removed as 
part of the Proposed Action. No southwestern willow flycatcher or yellow-billed cuckoo has been observed 
using this habitat.  

7.2.1.5  Atmospheric Emissions 

The ERAs reported that the Proposed Action (e.g., emissions from the FCPP) would not result in harm to 
southwestern willow flycatcher and yellow-billed cuckoo. The ERAs reported that HQs based on 95% 
UCL EPCs were much less than 1 for exposures resulting from future FCPP emissions along the San 
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Juan River within the Deposition Area and downstream into the San Juan River arm of Lake Powell. As 
shown in Table 7-3 and Table 7-4, comparison of ERA results for both Morgan Lake and the San Juan 
River show that the contribution of the Proposed Action is very small relative to Current Concentrations. 
These very small contributions would not measurably increase the existing risks associated with Current 
Concentrations. Migrant southwestern willow flycatcher and yellow billed cuckoo would only be expected 
to remain in the Action Area for a week or two prior to continuing their migration, and thus would not be 
exposed to ambient concentrations of COPECs long enough to ingest sufficient quantities of COPECs to 
cause them harm17. Because biological effects of deposition occur after January 1, 2016, after CMs and 
RPMs become binding under the FCPP-NMEP BA and USFWS BO, and which will offset, mitigate, or 
avoid impacts to listed species as a result of Area IV North coal burned at FCPP from January 2016 
through 2041, the Proposed action may affect but is not likely to adversely affect southwestern willow 
flycatcher and yellow-billed cuckoo that nest in the area. 

In sum, there is a limited amount of marginal habitat that currently exists within the Action Area for 
southwestern willow flycatcher and yellow-billed cuckoo. This habitat is not suitable for nesting and 
provides marginally suitable stopover habitat for migrating southwest willow flycatcher, such that 
individuals would be expected to remain in the Action Area for less than 2 weeks. These species have 
been observed sporadically in the Action Area, with no observation of any nest. 

In addition, the SJWWII (2006) strategic plan to restore riparian habitat along the San Juan River, if 
successful, could result in suitable nesting and foraging habitat for these species along the San Juan River 
in the future. As indicated by the ERAs, several COPECs developed using conservative assumptions are 
present under Current Concentrations at levels that result in some potential risk to these species. 
Atmospheric emissions from FCPP will continue to occur, although these contributions are expected to be 
so small as to be immeasurable. 

                                                      
17  The HQs are based on the assumption of year round residency and thus reflect 26 to 52 times the exposure levels that migratory 

birds are anticipated to receive. 
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Table 7-3. ERA Results for Southwestern Willow Flycatcher and Yellow-Billed Cuckoo Exposure to Morgan Lake under Current 
Concentrations and the Proposed Action 

COPEC 

Current  
Concentrations 
Sediment 
Concentration 
(mg/kg dw) 

Current  
Concentrations 
Water 
Concentration 
(mg/L) 

Current  
Concentrations 
HQ 

FCPP and 
Navajo Mine 
Energy Project  
(Modeled) 
Sediment 
Concentration 
(mg/kg dw) 

FCPP and 
Navajo Mine 
Energy Project  
(Modeled) 
Water 
Concentration 
(mg/L) 

FCPP and 
Navajo Mine 
Energy Project  
(Modeled) 
HQ 

Proposed Action 
(1/25 of FCPP 
and Navajo Mine 
Energy Project) 
Sediment 
Concentration 
(mg/kg dw) 

Proposed Action 
(1/25 of FCPP 
and Navajo Mine 
Energy Project) 
Water 
Concentration 
(mg/L) 

Proposed Action 
(1/25 of FCPP 
and Navajo Mine 
Energy Project) 
HQ 

Chromium 7.0 0.0030 2.3 0.00000093 0.000000049 0.00040 0.372 x 10-7 0.196 x 10-8 0.000016 

Copper 10 0.0045 2.9 0.00000073 0.000000021 0.00056 0.292 x 10-7 0.84 x 10-9 0.0000224 

Lead 8.7 0.0076 16 0.000059 0.000000066 0.00021 0.236 x 10-5 0.264 x 10-8 0.84 x 10-5 

Methylmercury 0.0024 0.000000037 2.6 0.000032 0.000000036 0.12 0.128 x 10-5 0.144 x10-8 0.0048 

Selenium 0.35 0.0034 9.8 0.00000059 0.00000012 0.00034 0.236 x 10-7 0.48 x 10-8 .0000136 

Source: AECOM (2013b) 
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Table 7-4. ERA Results for Southwestern Willow Flycatcher and Yellow-Billed Cuckoo Exposure to San Juan River under Current 
Concentrations and the Proposed Action 

COPEC 

Current  
Concentrations 
Sediment 
Concentration 
(mg/kg dw) 

Current  
Concentrations 
Water 
Concentration 
(mg/L) 

Current  
Concentrations 
HQ 

FCPP and 
Navajo Mine 
Energy Project 
(Modeled) 
Sediment 
Concentration 
(mg/kg dw) 

FCPP and 
Navajo Mine 
Energy Project 
(Modeled) 
Water 
Concentration 
(mg/L) 

FCPP and 
Navajo Mine 
Energy Project 
(Modeled) 
HQ 

Proposed Action 
(1/25 of FCPP 
and Navajo Mine 
Energy Project) 
Sediment 
Concentration 
(mg/kg dw) 

Proposed Action 
(1/25 of FCPP 
and Navajo Mine 
Energy Project) 
Water 
Concentration 
(mg/L) 

Proposed Action 
(1/25 of FCPP 
and Navajo Mine 
Energy Project) 
HQ 

Copper 11 0.028 1.5 0.00000092 0.000000026 0.00061 0.368 x 10-7 0.104 x 10-8 0.0000244 

Lead 24 0.020 1.5 0.000015 0.000000017 0.000068 0.6 x 10-6 0.68 x 10-9 0.272 x10-5 

Mercury 0.0030-0.020 0.0000070-
0.00020 0.65-6.6 0.0000021 0.00000000097– 

0.0000000029 0.00028 - 0.0044 0.84 x 10-7 0.388 x 10-10 – 
0.116 x 10-9 

0.0000122 – 
0.000176 

Selenium 0.13 0.0010 – 0.0095 2.1-2.9 0.00000016 0.000000032 – 
0.0000023 

0.000092 – 
0.0066 

0.128 x 10-8 –  
0.92 x 10-7 

0.128 x 10-8 –  
0.92 x 10-7 

0.368 x 10-5 – 
0.000264 

Source: AECOM (2013b, 3013c) 
Note: ERA results for copper, lead, and methylmercury are applicable only to the San Juan River within the Deposition Area. ERA results for selenium reflect the current range of 
concentrations for the San Juan River within the Deposition Area and downstream into the San Juan River arm of Lake Powell. 
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8 Cumulative Effects 

Cumulative effects include the effects of future state, tribal, local, or private actions that are reasonably 
certain to occur in the Action Area. Future federal actions that are unrelated to the Proposed Action are 
not considered in the cumulative effects section because they would require separate consultation 
pursuant to ESA Section 7.  

8.1  Colorado Pikeminnow and Razorback Sucker and their Critical Habitat 

8.1.1  Future Water Depletions 

Future water depletions and diversions from the San Juan River Basin that do not have a federal nexus 
and, therefore, have not completed Section 7 consultation would be considered cumulative effects. Most 
of these depletions are accounted for in the consultation for Navajo Dam Operations (Reclamation 2006; 
USFWS 2006) and are, therefore, considered in meeting the San Juan River Flow Recommendations. No 
new water rights can be issued, as the basin is fully appropriated; however, some of the existing water 
rights are not being completely utilized at this time. If these water rights are more fully utilized, Navajo 
Dam operations may become more constrained and Reclamation could have less flexibility in to meet the 
flow recommendations (USFWS 2006), which could reduce river flow and decrease available habitat for 
Colorado pikeminnow and razorback sucker. Irrigation ditches and canals below Navajo Dam could 
entrain pikeminnow and razorback sucker: Citizens, Hammond, Fruitland, San Juan Generating Station, 
Jewett Ditch, and Hogback (USFWS 2006, 2009).  

8.1.2  Floodplain Development 

Increases in development and urbanization in the historic floodplain can result in reduced peak flows 
because of the flooding threat (USFWS 2006). Development in the floodplain makes it more difficult to 
transport large quantities of water that would overbank and create low-velocity habitats that razorback 
sucker and Colorado pikeminnow need for their various life-history stages (USFWS 2006, 2009). 

8.1.3  Water Contamination 

Contamination from runoff (i.e., sewage treatment plants, feedlots, residential and agricultural 
development, and atmospheric deposition of contaminants) could affect water quality in the San Juan 
River. A decrease in water quality could adversely affect razorback sucker and Colorado pikeminnow and 
their critical habitat (USFWS 2006, 2009).  

8.1.4  Non-Native Vegetation 

Gradual change in floodplain vegetation from native riparian species to non-native species (i.e., Russian 
olive and salt cedar) could occur. This conversion could result in channel narrowing as these non-native 
species encroach upon the floodplain. Channel narrowing leads to a deeper channel with higher water 
velocity. Colorado pikeminnow and razorback sucker larvae require low-velocity habitats for development. 
Therefore, less nursery habitat would be available for both species (USFWS 2006, 2009). However, these 
changes may be off-set by the activities of the SJWWII (2006) which has developed a strategic plan for 
removing non-native vegetation and replacing it with native species. 

8.1.5  Recreation Use 

Increased recreational use (boating, fishing, ORV use, and camping) in the San Juan River is expected to 
increase as the human population increases. Potential effects include angling pressure, non-point source 
pollution, increased fire risk, and harassment of native fishes (USFWS 2006, 2009). 
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8.1.6  Non-Native Fish in Lake Powell 

Non-native fish presence in Lake Powell (striped bass, walleye, and channel catfish) constitutes a future 
threat to Colorado pikeminnow and razorback sucker in the San Juan River. When the water elevation of 
Lake Powell is high enough to inundate a barrier created by a waterfall, striped bass, walleye, channel 
catfish, and other non-native fish species can enter the San Juan River (USFWS 2006, 2009).  

When the water elevation of Lake Powell is high enough to inundate a barrier created by a waterfall, 
about once every decade; Colorado pikeminnow and razorback sucker may also enter the San Juan 
River. This would be a potentially beneficial effect by adding otherwise “lost” individuals back into the 
gene pool. 

8.2  Southwestern Willow Flycatcher and Yellow-Billed Cuckoo 
Cumulative effects to southwestern willow flycatcher and yellow-billed cuckoo would result from human 
activities, wildfire, and climate change. 

8.2.1  Habitat Loss or Modification to Habitat or Range 

8.2.1.1  Increases in Development and Urbanization 

Increases in development and urbanization in the historic floodplain would affect southwestern willow 
flycatcher and yellow-billed cuckoo by reducing peak flows because of the flooding threat. Development in 
the floodplain would make it more difficult, if not impossible, to transport large quantities of water that 
overbank and clear decadent vegetation, allow the seeds of some native riparian plants, such as 
cottonwood, to germinate and create habitat for these species. 

8.2.1.2  Increased Urban Use of Water 

As described in Section 8.1.1 increased urban use of water, including municipal and private uses, would 
affect southwestern willow flycatcher and yellow-billed cuckoo by reducing river flow and decreasing water 
available for creation of new and maintenance of existing riparian habitats for these species.  

8.2.1.3  Water Contamination 

Contamination of the water from sources such as sewage treatment plants, runoff from small feed lots 
and dairies, and residential, industrial, and commercial development could adversely affect the flycatcher 
and yellow-billed cuckoo. A decrease in water quality and gradual changes in floodplain vegetation could 
adversely affect these species, their prey base, and their habitat. 

8.2.1.4  Non-Native Vegetation Removal 

The removal of non-native vegetation, such as salt cedar and Russian olive, can adversely affect the 
amount of available southwestern willow flycatcher and yellow-billed cuckoo habitat in the short-term. In 
areas where non-native trees are removed and replaced with native vegetation as part of a restoration 
project, habitat may be created. Where phreatophyte removal is not followed by restoration, habitat for 
these species is lost. The SJWWII (2006) has developed a strategic plan for removing non-native 
vegetation and replacing it with native species, which is anticipated to result in the creation of more 
suitable habitat for riparian dependent species. 

8.2.1.5  Wildfire 

Wildfires and wildfire suppression in riparian areas may have an adverse effect on southwestern willow 
flycatcher and yellow-billed cuckoo. Wildfires are a common occurrence in riparian areas. The spread of 
the highly flammable salt cedar and drying of river areas due to river flow regulation, water diversion, 
lowering of groundwater tables, and other land use practices are largely responsible for the increase in 
fuel loading along riparian areas. Wildfires have the potential to destroy flycatcher habitat. 
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9 Conclusions and Effects Determinations 

Given the limited term of the Proposed Action, the fact that no present effects from deposition will affect 
the listed species, the fact that the environmental baseline, beginning in January 2016, will include legally 
binding CMs and RPMs that will ameliorate the conditions for the listed species, the incorporation of CMs 
in the Proposed Action to (1) not authorize mining of Area IV North coal until after the 2015 Spawning 
Event for Colorado pikeminnow and razorback sucker and (2) to temporarily shut down the San Juan 
River water intakes for a period of up to two weeks during the fall-2015 Stocking Event, OSMRE 
concludes that the Proposed Action may affect but is not likely to adversely affect the continued existence 
of endangered or threatened species or their critical habitats, as determined under the ESA of 1973 
(16 U.S.C. 1531 et seq.). Specifically:  

• FCPP’s emissions and operations on the lease area associated with proposed combustion of 
Area IV North coal may affect but are not likely to adversely affect: the Colorado pikeminnow 
and the razorback sucker or their designated critical habitat, the southwestern willow 
flycatcher, or the yellow-billed cuckoo. Effects to water quality and quantity from FCCP during 
the period of the Proposed Action are so small as to be discountable. Any biological effects 
from combusting coal from Area IV North from January 1, 2016 through 2041 will be offset, 
mitigated, or avoided by the CMs and RPMs, which become binding under the FCPP-NMEP 
BA and USFWS BO on January 1, 2016. 

• FCPP’s operation of the FCPP Weir may affect but is not likely to adversely affect the 
Colorado pikeminnow and razorback sucker or their designated critical habitat, because of 
CMs included as part of the Proposed Action, i.e., the pumps will be temporarily shut down 
for a period of up to two weeks during the fall-2015 Stocking Event and mining of Area IV 
North coal will not commence until September 1, 2015, after the 2015 Spawning Event for 
both species has ended, and because the binding and enforceable CMs and RPMs in the 
FCPP-NMEP BA and USFWS BO will offset, mitigate, or avoid future impacts from operation 
of the FCPP Weir from January 1, 2016 forward.  

• The release of non-native fish from Morgan Lake into the San Juan River via No Name Wash 
and the Chaco River may affect but is not likely to adversely affect the Colorado pikeminnow 
or the razorback sucker or their designated critical habitat, because the risk of release of a 
significant number of non-native fish from September 2015 to January 1, 2016 from Morgan 
Lake is so small as to be discountable and the binding and enforceable CMs and RPMs in 
the FCPP-NMEP BA and USFWS BO will offset, mitigate, or avoid impacts from any potential 
release of non-native fish from Morgan Lake for the period January 1, 2016 through 2041. 
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Area IV North EA
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LOCATION

San Juan County, New Mexico
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deposition area of FCPP for burning
coal from Navajo Mine
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New Mexico Ecological Services Field Office
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Albuquerque, NM 87113-1001 
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Endangered Species
Proposed, candidate, threatened, and endangered species that are managed by the 
Endangered Species Program and should be considered as part of an effect analysis
for this project.

This unofficial species list is for informational purposes only and does not fulfill the
requirements under Section 7 of the Endangered Species Act, which states that Federal
agencies are required to "request of the Secretary of Interior information whether any
species which is listed or proposed to be listed may be present in the area of a
proposed action." This requirement applies to projects which are conducted, permitted
or licensed by any Federal agency.

A letter from the local office and a species list which fulfills this requirement can be
obtained by returning to this project on the IPaC website and requesting an Official
Species List from the regulatory documents section.

Birds
Southwestern Willow Flycatcher Empidonax traillii extimus Endangered

CRITICAL HABITAT

There is final critical habitat designated for this species.

https://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=B094

Sprague's Pipit Anthus spragueii Candidate

CRITICAL HABITAT

No critical habitat has been designated for this species.

https://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=B0GD

Yellow-billed Cuckoo Coccyzus americanus Threatened

CRITICAL HABITAT

There is proposed critical habitat designated for this species.

https://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=B06R

http://www.fws.gov/endangered/
http://www.fws.gov/endangered/laws-policies/section-7.html
https://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=B094
https://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=B0GD
https://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=B06R
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Fishes
Colorado Pikeminnow (=squawfish) Ptychocheilus lucius Endangered

CRITICAL HABITAT

There is final critical habitat designated for this species.

https://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=E006

Razorback Sucker Xyrauchen texanus Endangered

CRITICAL HABITAT

There is final critical habitat designated for this species.

https://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=E054

Zuni Bluehead Sucker Catostomus discobolus yarrowi Endangered

CRITICAL HABITAT

There is proposed critical habitat designated for this species.

https://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=E063

Flowering Plants
Knowlton's Cactus Pediocactus knowltonii Endangered

CRITICAL HABITAT

No critical habitat has been designated for this species.

https://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=Q1ZY

Mancos Milk-vetch Astragalus humillimus Endangered

CRITICAL HABITAT

No critical habitat has been designated for this species.

https://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=Q1T9

Mesa Verde Cactus Sclerocactus mesae-verdae Threatened

CRITICAL HABITAT

No critical habitat has been designated for this species.

https://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=Q21J

Mammals
Canada Lynx Lynx canadensis Threatened

CRITICAL HABITAT

There is final critical habitat designated for this species.

https://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=A073

https://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=E006
https://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=E054
https://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=E063
https://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=Q1ZY
https://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=Q1T9
https://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=Q21J
https://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=A073


JQLAF-GGIJN-E75EA-73GC2-WQQM3MIPaC Trust Resource Report

07/01/2015 01:44 Page 5 Information for Planning and ConservationIPaC
Version 2.1.0

Critical Habitats
Potential effects to critical habitat(s) within the project area must be analyzed along with
the endangered species themselves.

Colorado Pikeminnow (=squawfish) Critical Habitat Final designated

https://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=E006#crithab

Razorback Sucker Critical Habitat Final designated

https://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=E054#crithab

Yellow-billed Cuckoo Critical Habitat Proposed

https://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=B06R#crithab

https://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=E006#crithab
https://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=E054#crithab
https://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=B06R#crithab
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Migratory Birds
Birds are protected by the Migratory Bird Treaty Act and the Bald and Golden Eagle
Protection Act.

Any activity which results in the take of migratory birds or eagles is prohibited unless
authorized by the U.S. Fish and Wildlife Service (1). There are no provisions for
allowing the take of migratory birds that are unintentionally killed or injured.

You are responsible for complying with the appropriate regulations for the protection of
birds as part of this project. This involves analyzing potential impacts and implementing
appropriate conservation measures for all project activities.

Bald Eagle Haliaeetus leucocephalus Bird of conservation concern
Season: Wintering
https://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=B008

Bendire's Thrasher Toxostoma bendirei Bird of conservation concern
Season: Breeding

Black Swift Cypseloides niger Bird of conservation concern
Season: Breeding
https://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=B0FW

Brewer's Sparrow Spizella breweri Bird of conservation concern
Season: Breeding
https://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=B0HA

Brown-capped Rosy-finch Leucosticte australis Bird of conservation concern
Season: Wintering

Burrowing Owl Athene cunicularia Bird of conservation concern
Season: Breeding

Cassin's Finch Carpodacus cassinii Bird of conservation concern
Year-round

Flammulated Owl Otus flammeolus Bird of conservation concern
Season: Breeding
https://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=B0DK

Golden Eagle Aquila chrysaetos Bird of conservation concern
Year-round
https://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=B0DV

Grace's Warbler Dendroica graciae Bird of conservation concern
Season: Breeding

Gray Vireo Vireo vicinior Bird of conservation concern
Season: Breeding
https://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=B0G5

Juniper Titmouse Baeolophus ridgwayi Bird of conservation concern
Year-round

Lewis's Woodpecker Melanerpes lewis Bird of conservation concern
Year-round

http://www.fws.gov/migratorybirds/RegulationsPolicies/mbta/mbtintro.html
https://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=B008
https://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=B0FW
https://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=B0HA
https://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=B0DK
https://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=B0DV
https://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=B0G5
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Loggerhead Shrike Lanius ludovicianus Bird of conservation concern
Year-round
https://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=B0FY

Olive-sided Flycatcher Contopus cooperi Bird of conservation concern
Season: Breeding
https://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=B0AN

Peregrine Falcon Falco peregrinus Bird of conservation concern
Season: Breeding
https://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=B0FU

Pinyon Jay Gymnorhinus cyanocephalus Bird of conservation concern
Year-round

Prairie Falcon Falco mexicanus Bird of conservation concern
Year-round
https://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=B0ER

Swainson's Hawk Buteo swainsoni Bird of conservation concern
Season: Breeding
https://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=B070

Williamson's Sapsucker Sphyrapicus thyroideus Bird of conservation concern
Season: Breeding
https://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=B0FX

Willow Flycatcher Empidonax traillii Bird of conservation concern
Season: Breeding
https://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=B0F6

https://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=B0FY
https://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=B0AN
https://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=B0FU
https://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=B0ER
https://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=B070
https://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=B0FX
https://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=B0F6
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Refuges
Any activity proposed on National Wildlife Refuge lands must undergo a 'Compatibility
Determination' conducted by the Refuge. If your project overlaps or otherwise impacts a
Refuge, please contact that Refuge to discuss the authorization process.

There are no refuges within this project area

http://www.fws.gov/refuges/
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Wetlands
Impacts to NWI wetlands and other aquatic habitats from your project may be subject to
regulation under Section 404 of the Clean Water Act, or other State/Federal Statutes.

Project proponents should discuss the relationship of these requirements to their project
with the Regulatory Program of the appropriate U.S. Army Corps of Engineers District.

DATA LIMITATIONS

The Service's objective of mapping wetlands and deepwater habitats is to produce reconnaissance level information
on the location, type and size of these resources. The maps are prepared from the analysis of high altitude imagery.
Wetlands are identified based on vegetation, visible hydrology and geography. A margin of error is inherent in the use
of imagery; thus, detailed on-the-ground inspection of any particular site may result in revision of the wetland
boundaries or classification established through image analysis.

The accuracy of image interpretation depends on the quality of the imagery, the experience of the image analysts,
the amount and quality of the collateral data and the amount of ground truth verification work conducted. Metadata
should be consulted to determine the date of the source imagery used and any mapping problems.

Wetlands or other mapped features may have changed since the date of the imagery or field work. There may be
occasional differences in polygon boundaries or classifications between the information depicted on the map and the
actual conditions on site.

DATA EXCLUSIONS

Certain wetland habitats are excluded from the National mapping program because of the limitations of aerial
imagery as the primary data source used to detect wetlands. These habitats include seagrasses or submerged
aquatic vegetation that are found in the intertidal and subtidal zones of estuaries and nearshore coastal waters.
Some deepwater reef communities (coral or tuberficid worm reefs) have also been excluded from the inventory.
These habitats, because of their depth, go undetected by aerial imagery.

DATA PRECAUTIONS

Federal, state, and local regulatory agencies with jurisdiction over wetlands may define and describe wetlands in a
different manner than that used in this inventory. There is no attempt, in either the design or products of this
inventory, to define the limits of proprietary jurisdiction of any Federal, state, or local government or to establish the
geographical scope of the regulatory programs of government agencies. Persons intending to engage in activities
involving modifications within or adjacent to wetland areas should seek the advice of appropriate federal, state, or
local agencies concerning specified agency regulatory programs and proprietary jurisdictions that may affect such
activities.

Wetland data is unavailable at this time.

http://www.fws.gov/wetlands/
http://www.usace.army.mil/Missions/CivilWorks/RegulatoryProgramandPermits.aspx
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Federally Listed Species 

Lists of TECP species under the ESA that could occur within the FCPP deposition area were obtained 
from the USFWS (USFWS 2015). The USFWS lists include a total of 10 TECP species that could occur 
within the FCPP deposition area. In addition, the BA includes consideration of two species, the California 
condor and the Mexican spotted owl, that were considered in the FCPP/NMEP BA.  

Occurrence potential within the Action Area was evaluated for each of the 12 species based on the 
habitat requirements and/or known distribution. As a result, 8 of these species were eliminated from 
further analysis. It was determined that for the 8 eliminated species no Project related adverse effects are 
likely to occur. 



Navajo Mine Area IV North Mine Plan Revision 
Biological Assessment 

B-2 Appendix B October 2015 

Table B-1 Evaluation of Need for Consultation for Species Identified as Potentially Occurring in Action Area by USFWS 

Species 
Scientific 
Name 

Species 
Common 
Name Status 

Counties 
(AZ, NM) Habitat Type 

Eliminate from Further 
Analysis? 

Mammals      

Lynx 
canadensis  

Canada lynx  Federal 
Candidate  

San Juan  Subalpine/coniferous forests. Mature forests with downed 
logs and windfalls provide cover for denning, escape and 
protection from severe weather.  

Yes. Lynx may occur as a 
rare migrant through the 
Action Area. Limited 
potential habitat in the 
Chuska mountains is too 
isolated to support this 
species. Additionally, this 
species would be able to 
easily avoid any activities 
relating to the Proposed 
Action occurring within the 
ROW, should they occur 
contemporaneously with 
the species passage 
through the area. 
Therefore there would be 
no effect on this species. 

Birds 
     

Coccyzus 
americanus  

Yellow-billed 
cuckoo  

Federal 
Candidate 

Apache, 
Coconino, 
Navajo, San 
Juan  

Nesting cuckoos are associated with relatively dense, 
wooded, streamside riparian habitat, with varying 
combinations of Fremont cottonwood, willow, velvet ash, 
Arizona walnut, mesquite, and tamarisk. Some cuckoos also 
have been detected nesting in velvet mesquite, netleaf 
hackberry, Arizona sycamore, Arizona alder, and some 
exotic neighborhood shade trees.  

No. Potential habitat 
could develop within the 
Action Area in riparian 
areas with higher 
canopies or salt cedar 
along the San Juan River. 
Habitat is currently limited 
to isolated patches of 
marginal habitat that do 
not support nesting. 
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Species 
Scientific 
Name 

Species 
Common 
Name Status 

Counties 
(AZ, NM) Habitat Type 

Eliminate from Further 
Analysis? 

Empidonax 
traillii extimus  

Southwestern 
willow 
flycatcher  

Federally 
Endangered 

Apache, 
Coconino, 
Navajo, San 
Juan  

Riparian-obligate bird found in cottonwood/willow and 
tamarisk vegetation communities along rivers and streams.  

No. Marginal habitat that 
does not support nesting 
was identified within 30 
km of the FCPP near 
Morgan Lake and along 
the San Juan River. 
Habitat could develop 
within some portions of 
the Action Area over the 
life of the project. 

Gymnogyps 
californicus  

California 
Condor  

Federally 
Endangered  

Apache, 
Coconino, 
Navajo,  

High desert canyons and plateaus. Ill-defined nest, if any, 
composed of existing debris within overhung cliff ledges, 
crevices, potholes, or caves; in northern Arizona, nesting will 
likely be within walls of major river canyons or tall, steep 
cliffs within desert scrub and grasslands that allow easy 
approach from the air, and are inaccessible for terrestrial 
predators.  

Yes. Suitable nesting 
habitat is not found within 
the Action Area and is 
very limited in adjacent 
areas. California condors 
could occur as occasional 
visitors within the Action 
Area or use the area for 
foraging. Consultation 
regarding this species 
was completed under the 
FCPP-NMEP BO. 

Strix 
occidentalis 
lucida  

Mexican 
spotted owl  

Federally 
Threatened 

Apache, 
Coconino, 
Navajo, San 
Juan  

Nests in canyons and dense forests with multilayered foliage 
structure. Generally nest in older forests of mixed conifer or 
ponderosa pine/gambel oak type. Restricted habitat includes 
mixed-conifer forest, pine-oak forest, and riparian areas.  

Yes. Suitable habitat is 
not found within the 
Action Area and occurs in 
scattered patches outside 
of the Action Area. 
Consultation regarding 
this species was 
completed under the 
FCPP-NMEP BO. 

Anthus 
spragueii 

Sprague’s 
pipet 

Federal 
Candidate 

San Juan Breeds in northern Great Plains. Non breeding range 
extends from south-central and south-eastern AZ, 
occasionally in southern NM. Habitat during migration and in 
winter consists of pastures and weedy fields, including 
grasslands with dense herbaceous vegetation or grassy 
agricultural fields 

Yes. The current range of 
this species is outside the 
Action Area. 
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Species 
Scientific 
Name 

Species 
Common 
Name Status 

Counties 
(AZ, NM) Habitat Type 

Eliminate from Further 
Analysis? 

Fish 
     

Catostomus 
discorbolus 
yarrow  

Zuni bluehead 
sucker  

Federal 
Candidate  

Apache  Small streams in low velocity, moderate deep pools, and 
pool runs with seasonal dense algae. Young prefer quieter 
shallow areas near shoreline. Limited to possibly one creek 
in Arizona and to the headwaters of Zuni River drainage in 
New Mexico.  

Yes. The current range of 
this species is outside the 
Action Area.  

Ptychocheilus 
lucius  

Colorado pike-
minnow  

Federally 
Endangered; 
Experimental 
Population, 
Non-Essential 

San Juan  On the Navajo Nation, it has been documented throughout 
the San Juan River (SJR), from Shiprock to Lake Powell; the 
mouth of the Mancos River is used during the spring runoff 
period. The majority of adults use the stretch from about 11 
km downstream of Shiprock (RM 142) to just downstream of 
Four Corners (RM 117), and spawn in 'The Mixer Area' (RM 
131-132); young-of-year have primarily been found within 
the lower 26 km of the SJR just upstream of Lake Powell. 
Adults use backwaters and flooded riparian areas during 
spring runoff, and migrate large distances (15 to 64 km in 
the SJR) to spawn in riffle run areas with cobble/gravel 
substrates. Post-spawning adults primarily use run habitats, 
with eddies and slackwater also being important. Young-of-
year (<120-mm length) use warm backwaters along 
shorelines. Deeper backwater areas (>1 m deep at 
confluence with main channel) are the preferred habitat of 
young fish into the subadult stage (>3 yrs. age and 200- to 
400-mm length). Irrigation canals and ponds connected to 
SJR may be potential habitat.  

No. This species is known 
to occur in the San Juan 
River. 
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Species 
Scientific 
Name 

Species 
Common 
Name Status 

Counties 
(AZ, NM) Habitat Type 

Eliminate from Further 
Analysis? 

Xyrauchen 
texanus  

Razorback 
sucker  

Federally 
Endangered  

Coconino; San 
Juan  

This species is restricted to the Colorado River and a few of 
its warm-water tributaries; rare along the mainstem Colorado 
River in Marble Canyon and the mouth of the Little Colorado 
River, San Juan arm of Lake Powell, and upstream within 
the SJR. In mainstream portions of rivers, pre- and post-
spawning suckers mostly use low-flow areas (backwaters 
over sand and silt substrate, deep eddies, and 
impoundments), but shallow to deep runs over sandbars and 
seasonally flooded shorelines also are important. Spawning 
occurs in areas with shallow, swift riffles over gravel or 
cobble substrate, and they also may use backwater habitats. 
Young-of-year use warm, flooded bottomlands and 
backwaters. Irrigation canals and ponds connected to the 
SJR may be potential habitat.  

No. This species is known 
to occur in the San Juan 
River. 

Plants 
     

Astragalus 
humillimus  

Mancos milk-
vetch  

Federally 
Endangered 

San Juan  Forms highly localized populations from 4 to 20 acres in 
size. It is typically found on large, nearly flat sheets of 
exfoliating whitish-tan colored sandstone, in small 
depressions and sand-filled cracks on or near ledges and 
mesa tops in slickrock communities of Point Lookout & 
Cliffhouse Sandstone. Known only from the Four Corners 
area of New Mexico, San Juan County, and adjacent 
Montezuma County, Colorado. Navajo Nation Distribution: 
San Juan County, New Mexico, Palmer Mesa east to the 
Hogback area and south of the SJR, to a hogback east of 
Little Water. Potential Navajo Nation Distribution: Four 
Corners area, all slickrock formations of Point Lookout & 
Cliffhouse Sandstone, and possibly other related members.  

Yes. Suitable habitat is 
present in the Action 
Area. Consultation 
regarding this species 
was completed under the 
FCPP-NMEP BO. 

Pediocactus 
knowltonii  

Knowlton's 
cactus  

Federally 
Endangered  

San Juan  Rolling, gravelly hills covered with pinyon pine, Rocky 
Mountain juniper, and sagebrush. Knowlton cactus is found 
on the very eastern edge of the Colorado Plateau Province, 
adjacent to the San Juan Mountains. Grows on tertiary 
alluvial deposits overlying the San Jose Formation. Known 
populations range from 2,075- to 2,300-meter elevation. The 
only viable populations exist in San Juan County, New 
Mexico.  

Yes. The known range is 
outside the Action Area.  
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Species 
Scientific 
Name 

Species 
Common 
Name Status 

Counties 
(AZ, NM) Habitat Type 

Eliminate from Further 
Analysis? 

Sclerocactus 
mesae-verdae  

Mesa Verde 
cactus  

Federally 
Threatened  

San Juan  Salt-desert scrub communities, typically in the Fruitland and 
Mancos shale formations, but also in the Menefee Formation 
overlaying Mancos shale. It is most frequently found on the 
tops of hills or benches and along slopes. General 
Distribution: San Juan Co, New Mexico, and adjacent 
Montezuma Co, Colorado. Navajo Nation Distribution: 
Colorado border south to near Naschitti, New Mexico. 
Potential Navajo Nation Distribution: Within the known 
distribution to the north, south, and west. The eastern limits 
are still unclear.  

Yes. Known to occur 
within Action Area and 
potentially suitable habitat 
also present in the 
DFADA. Consultation 
regarding this species 
was completed under the 
FCPP-NMEP BO. 
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