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CHAPTER 10

FISH AND WILDLIFE RESOURCES

Introduction

Peabody Coal Company (PCC) began an ongoing fish and wildlife monitoring program in 1979.

The program was designed in consultation with the Office of Surface Mining, the Navajo

Tribe and Espey, Huston and Associates, Inc. (EH&A), of Austin, Texas. The major

objectives of the program are to: (1) develop qualitative and quantitative baseline

information concerning the fish and wildlife which inhabit the Black Mesa leases and

surrounding area; (2) develop information useful for assessing the impacts of surface

mining and reclamation on the existing fauna; (3) develop procedures for minimizing or

preventing impacts and enhancing wildlife habitat in the postmining landscape; and (4)

document the existence of wildlife in the postmining landscape.

The baseline fish and wildlife studies have progressed in three phases (Figure 1). The

initial baseline studies, completed in 1980, were conducted in the western and

northeastern portions of the leasehold. Quantitative and qualitative fish and wildlife

sampling and habitat assessments were conducted by EH&A during October, 1979, and April,

May and July of 1980. The results of these studies were presented in a report prepared

for Peabody (EH&A 1980), which accompanies the Mining and Reclamation Plan submitted in

January, 1981.

The baseline studies were continued in 1981, in the region of the leasehold which contains

the J-16 and J-28 mining areas (Figure 1). These studies were conducted by Peabody

biologists. The results were presented in the Vegetation and Wildlife Resources 1981

Report for the Black Mesa and Kayenta Mines (Arizona Division, PCC 1982).

Fish and wildlife baseline studies were continued in 1982 and 1983 in the region of the

leasehold which contains the contiguous J-19, J-20, J-21 and J-23 mining areas (Figure 1).

The results of these studies, also conducted by Peabody biologists, were submitted as part

of a mine plan modification filed with regulatory authorities in July, 1983.

Additional wildlife studies have been conducted to fill perceived gaps in the data base or
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o
at increased levels of intensity because of the nature of the wildlife group involved.

Qualitative studies were conducted in the mixed conifer woodland habitat to the north of the

leasehold. A detailed census of waterfowl and shorebirds, started in 1982 by Peabody biologists,

was completed in 1983. The results of this study were reported in the Vegetation and Wildlife

Resources 1983 Report for the Black Mesa and Kayenta Mines (Arizona Division, PCC 1984). Raptor

nesting surveys were started in 1982 and are ongoing annually. The monitoring data collected to

1984 were presented along with the results of other monitoring activities in the Vegetation and

Wildlife Resources 1984 Report (Arizona Division, PCC 1985). Since 1984 wildlife monitoring

results have been reported to OSMRE on an annual basis. Additionally, wildlife studies were

conducted in the remaining Black Mesa leasehold life of mine coal resource areas (LOMCRA) in

2003, including N99 and N9. Studies for N99 and N9 can be found in Attachments 4 and 5.

The objective of this chapter is to provide a detailed description of the fish and wildlife and

their habitats within and surrounding the Black Mesa leasehold. This necessitated consolidation

of information that had been collected over a period of six years. See Attachment 1 for a

subject reference listing of this information.

The following sections present: (1) a review of the fish and wildlife sampling methods; (2) a

description of the fish and wildlife resources and their habitats; (3) a discussion of wildlife

groups of special interest; (4) a discussion of critical habitats; (5) impact analysis; and (6)

procedures for minimizing or reducing impacts.

Methods and Materials

Qualitative and quantitative surveys of amphibians, reptiles, birds and mammals have been

conducted in and surrounding the leasehold since 1979, involving a number of consultants and

investigators. Sampling was conducted in each habitat that has been identified on the leasehold.

The level of sampling intensity was based upon the degree of impact expected in each habitat.

For example, the sagebrush shrubland and pinyon-juniper habitats received concentrated efforts

because they are the primary habitats being disturbed. The sampling methods are presented below

for each wildlife group.

Reptiles and Amphibians. Quantitative sampling of these vertebrate classes was conducted by EH&A

biologists using pit-traps, general field reconnaissance and observation, and listening for

vocalizations at appropriate times (EH&A 1980) . Paired pit-fall traps ^feii^^i^Gir^shed for four

to six days in each habitat type. All additional information on A^v~ <7fi

JK&evised-\ffll /28/05



these groups was collected as observational records kept during field activities conducted by

Peabody biologists since the spring of 1982.

Birds. Avian species were sampled using daily and seasonal field observation, variable width

transects (Emlen 1971, 1977), spot-map censuses (Kendeigh 1944) and road cruise counts of

relative frequency (EH&A 1980).

The total number of each avian species observed and the mileage traveled was recorded daily as

on-site surveys were conducted by EH&A in 1979 and 1980. Results were expressed as the total

number of each species observed and the number of each species observed per distance traveled,

seasonally. Incidental bird observation records have been kept by Peabody biologists since

1982. Notes are kept in a manner which provides insight into the timing and dynamics of

migration, breeding activities, habitat preferences, foraging behavior and response to mining

activities.

Twice each season, a road cruise census was made over a route encompassing all habitat types

represented in the particular area being surveyed. The length of the route was determined by

the size of the sample area. Three-minute stops to record bird detections were made at 0.8

kilometer intervals. Results were expressed as the percent of station stops at which each

species was observed (frequency) and number of birds observed per mile along the route

(abundance). Three routes were established to perform the cruise censuses (Figure 2). EH&A

biologists drove a 32.18 kilometer route throughout the western and northeastern portion of

the leasehold. Peabody biologists drove a 16.1 kilometer route in the area around the J-16

and J-28 mining areas and throughout the contiguous J-19, 20, 21 and 23 mining areas.

Seasonal variable strip censuses were conducted in the principal habitat types in the survey

areas to determine bird densities. The transects were 1,500 meters in length and were

traversed three times each season. Habitats which have been censused include the sagebrush

shrubland, saltbush shrubland, sagebrush-mixed shrub (rabbitbrush) shrubland, tamarix riparian

strand, greasewood shrubland, pinyon-juniper woodland and sagebrush/pinyon-juniper transition

(Figure 2). Results are expressed as numbers per 40 hectares.

Spot-map^censuses of three stands of pinyon-juniper woodland in the vicinity of the contiguous

mining areas were conducted in 1983 and 1984 (Figure 2).
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LEGEND (Figure 2 Cont.)

Mining Area

Road Cruise Routes (Bird, Spotlight and Scent Stations)

1 = 1979-80

2 = 1979-80 alternate

3 = 1981-82

4 = 1982-83

y^"* Variable Width Bird Density and Small Mammal Trapping Transects

a = 1979-80 Pinyon-Juniper Woodland

b = 1979-80 Pinyon-Juniper Woodland/Sagebrush Shrubland

c = 1979-80 Tamarisk Wash

d = 1979-80 Sagebrush Mixed Shrub

e = 1981-82 Pinyon-Juniper Woodland

f = 1981-82 Greasewood Saltbush

g = 1981-82 Sagebrush Shrubland

h = 1982-83 Sagebrush Shrubland J-19

i = 1982-83 Sagebrush Shrubland J-21

j = 1982-83 Saltbush-Greasewood RV

k = 1982-83 Saltbush-Greasewood DW

1 = 1982-83 Pinyon-Juniper Woodland J-20

m = 1982-83 Pinyon-Juniper Woodland J-21

Spot Map Bird Census Grids (Pinyon-Juniper Woodland)

x = 1983-84 J-10

y = 1983-84 J-20

z = 1983-84 J-21

Prairie Dog Colonies
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This census technique was used to compare the relative efficiency and accuracy of the

Emlen-type sampling method (Arizona Division, PCC 1985).

Migrant waterfowl and shorebird counts were conducted during the spring and fall from 1982

through 1984 at several large impoundments. Stops were made at frequent intervals during

migration to record the numbers and sex (where possible) of each species observed.

Specific reconnaissance for raptors and raptor nest sites were conducted seasonally by

EH&A biologists in 1979 and 1980. Reconnaissance was conducted both on and adjacent to

the leasehold. Spring nesting surveys for Red-tailed Hawks and seasonal reconnaissance

for all raptor species have been conducted by Peabody biologists since 1982. All raptor

sightings are recorded and notes are kept on foraging behavior, nesting habits and habitat

preference.

Mamma]s. Mammals were surveyed on the leasehold by direct observation, capture, or

detection of tracks, scats, dens or nests. Large and medium-sized mammals were

quantitatively sampled using the Erickson Cruise Census (Giles 1971), spotlight surveys

and predator scent stations (Turkowski 1979). An aerial census for mule deer was

conducted by EH&A in 1980. Data is also available from an aerial census conducted by the

Navajo Tribe.

Erickson cruise counts were conducted along the same transects used to conduct the bird

studies. The observation or flushing distance from the transect was recorded for the

purpose of deriving population size estimates.

Spotlight counts were conducted in the spring and fall along the bird road cruise census

routes. Two 150,000 candle, hana-held spotlights were used on each side of a vehicle

driven slowly along the route. Results were expressed as numbers of a given species

observed per unit distance traveled.

Predator scent stations were maintained in each habitat type represented in a particular

sample area, on alternating sides of the route used for the bird road cruise census.

Stations were placed at 0.5 kilometer intervals on alternating sides of the. road. A

station consisted of a small perforated capsule located in the center of a 0.914 square

meter circle of sifted soil or undisturbed snow. Small sponges, impregnated with a

suitable trapping lure were placed in the capsules. Stations were checked for three

7
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consecutive days each season. Tracks of one or more individuals of a given species

constituted a station visit. Results were expressed as the ratio of visits to station

nights.

Small mammals were sampled using Sherman live traps and Museum Special snap traps. Traps

were set at 30-meter intervals along the 1,500 meter Emlen transects. In 1979 and 1980,

EH&A biologists used 50 traps per line and every fourth trap was a Museum Special.

Traplines were run for four consecutive nights in the spring and fall in each habitat

type. Oatmeal was used for bait. In subsequent years, trap lines were run for three

consecutive nights and the snap traps were eliminated. Results were expressed as

trap-night ratios. In addition to the regularly scheduled trapping periods, incidental

small mammal trapping was conducted in minor habitats where specific physical

characteristics of the soil and landform indicated that additional taxa might be

documented.

Gunnison's prairie dog surveys were conducted in the western and northeastern portions of

the leasehold in September, 1980 (EH&A 1980). The point-centered quarter technique was

used to determine active burrow density. Prairie dog surveys in the southeastern portion

of the leasehold were conducted by physically marking and counting all active burrows in

the colony. Colony locations are shown on Figure 2.

Black-footed ferret surveys were conducted in conjunction with the prairie dog surveys.

The 1980 survey followed methods recommended by the Albuquerque Endangered Species Office

of the USFW and was conducted by EH&A biologists. Burrows were systematically searched

for ferret sign including: trenches or stringers of soil with a groove in the center

which radiates outward from burrows; burrows plugged with soil; skeletal material;

mustelid scats; and prairie dog alarm responses. Approximately seven man-days were

expended searching for ferret sign in the 1980 survey. Black-footed ferret surveys were

continued in the southeastern portion of the lease by Peabody biologists in 1984, and

other colonies in 1985. Burrows were periodically checked during periods of snow cover as

recommended by Clark et al. (1983). Approximately thirty man-hours of effort have been

expended each winter to check the colonies.

No specific surveys of bats (Order Chiroptera) have been conducted on the Black Mesa

leasehold. Consequently, no species have been identified. A list of those species of

potential occurrence on the Black Mesa was developed from range maps by Cockrum (1960).

8
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Aquatic Communities. Aquatic communities identified on the Black Mesa leasehold consist

of man-made impoundments. Aquatic surveys were conducted in July 1980 by EH&A biologists

at the J-7 impoundment and at a small water catchment in the pre-law J-3 reclaimed mining

area. Because of its size and permanence, field efforts were concentrated at the J-7

impoundment (Drawing 85325). The aquatic survey included qualitative and quantitative

sampling of macrophytes, phytoplankton, zooplankton, macroinvertebrates, fishes, and

selected water quality parameters. For detailed descriptions of the methods used to

conduct these aquatic surveys, reference may be made to EH&A (1980).

Wildlife Habitats

The land area in and surrounding the Black Mesa leasehold can be stratified into several

major wildlife habitats. These generally coincide with the vegetation communities

identified in the baseline vegetation resource studies (Chapter 9). However, much of the

stuay area is transitional in nature. The integration of the major habitats and the

activity patterns of many of the wildlife species, results in a fauna! assemblage in any

given habitat that is composed of species typically associated with one or more other

habitats. The ecotones are preferred by many species which are present.

The major habitats are discussed below under separate subheadings. The vegetation of each

is characterized in detail in Chapter 9. The soils are discussed in Appendix A. The

distribution of the wildlife habitats on and immediately surrounding the leasehold is

shown on Drawing 85320, Sheets 1 through 5.

Pinyon-Juniper Woodland. The pinyon-juniper woodland (Figure 3) is the most extensive

wildlife habitat occurring on the leasehold. It occupies approximately 65-70 percent of

the land surface. This habitat dominates the landscape in the areas to be disturbed by

mining, except the J-7 mining area. It may be placed in the broader Great Basin Conifer

Woodland Biotic Community of Brown (1982).

Throughout its geographic distribution, the woodland is characterized by the unequal

dominance of only a few species of the two genera Pinus and Juni perus. Colorado pinyon

(P. edulis) and Utah juniper (J^ oesteosperma) share dominance on the Black Mesa

leasehold. The tree density and proportion of each species varies with elevation.

Generally, tree density and the proportion of pinyon increase with increasing elevation.

The vegetation understory is variable, ranging from areas completely devoid of vegetation

9



FIGURE 3

Pinyon-Juniper Woodland Habitat
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cover to areas of sparse, scattered graminoids, forbs, and sub- and true shrubs. In

localized areas where deeper soils exist, big sagebrush (Artemisia tridentata) and

fourwing saltbush (Atrip!ex canescens) are subdominants. Cliffrose (Cowania mexicana) is

the principle subdominant on shallower, rocky sites. At the higher elevations and most

mesic sites, gambel oak (Quercus gambeli i) occurs. The principle herbaceous plant is the

sub-shrub, snakeweed (Gutierrizia sarothrae).

The woodland habitat occurs on steep, rocky slopes with coarse or extremely fine, shallow

soils. In this setting, the soils are typically severely eroded. The woodland also

occurs on relatively flat mesa tops, where the soils are somewhat deeper and less eroded.

The principal habitat contact with the woodland is shrublands.

Shrublands. Shrublands are the second most extensive wildlife habitats on the leasehold.

The shrublands may be placed as series within the Great Basin Desertscrub Biotic Community

described by Turner (1982). Three shrubland series are recognized on the basis of the

dominant shrub species composing the type. These are the sagebrush shrubland, which is

dominated by big sagebrush, the saltbush shrubland, which is dominated by fourwing

saltbush and the greasewood shrubland, which is dominated by black greasewood (Sarcobatus

vermiculatus). One or more of the three series occur in all mining areas. The three

shrublands are placed together for the purpose of discussion because of their physiognamic

similarity. The principal habitat contact with the shrublands is pinyon-juniper woodland.

The sagebrush series is the most extensive of the three shrubland habitats. it occupies

approximately 30-35 percent of the leasehold. As the name implies, big sagebrush

dominates the vegetation to the virtual exclusion of other shrub species at the

intermediate and higher elevations (Figure 4). The understory is dominated by grasses;

primarily blue grama (Bouteloua gracilis). At lower elevations and on shallow sites, the

dominance of big sagebrush is less pronounced. A mixed shrub system occurs (Figure 5)

with big sagebrush occurring with one or more codominant shrubs or subshrubs. The

codominates include Greene's rabbitbrush (Chrysothamnus greenei), shadscale (Atriplex

confertifolia), fourwing saltbush and, to a lesser extent, snakeweed. The sagebrush

habitat occupies the valley side slopes and dissected plains with deep alluvial soils.

The greasewood (Figure 6) and saltbush (Figure 7) shrublands are of much less extensive

area than the sagebrush shrubland. Together they occupy less than three percent of the

land surface on the leasehold. These shrublands form pure stands, or occasionally

11



FIGURE h

Sagebrush Shrubland Habitat
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FIGURE 5

Sagebrush-Mixed Shrub Habitat
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FIGURE 6

Greasewood Shrubland Habitat

FIGURE ?

Saltbush Shrubland Habitat
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intergrade. Edaphic conditions restrict the occurrence of these shrublands to the

terraces of the larger washes and the extreme edges of smaller incised washes.

Mixed Conifer Woodland. The mixed conifer woodland occurs near the north and east rims of

the Black Mesa at elevations ranging from approximately 6800 feet to 8100 feet. It is

found primarily in the deep canyons leading away from the rim toward the southwest, and

along sheltered cliff bases along the mesa rim. It dominates the headwaters of Yellow

Water, Coal Mine, and Moenkopi washes and shallow drainages on the mesa summit. Small

isolated stands exist further southwest (e.g., at the confluence of Reed Valley and

Moenkopi Wash). On the Black Mesa leasehold, it is restricted to the extreme northeastern

portion of the area northeast of the N-10 mine plan area (see Drawing No. 85320a). It

does not occur in any mining areas or other areas that will be disturbed.

Mixed conifer woodland habitat occurs in specific areas on northern Black Mesa where local

conditions favor its development. These conditions result in increased available moisture

and include: 1) deep, sheltered, and shaded canyons; 2) north-facing slopes; 3) joint

traces and cracks where runoff is concentrated from exposed Yalepoint sandstone; and 4)

small shallow drainages above 7400 feet where runoff is also concentrated. The mesa tops

and ridges between the canyons are dominated by pinyon-juniper woodland.

The mixed conifer woodland may be placed in the Rocky Mountain (Petran) and Madrean

Montane Conifer Forests Biotic Community described by Pase and Brown (1982).

Characteristic tree species include the diagnostic Douglas fir (Pseudotsuga menziesi i).

ponderosa pine (Pinus ponderosa), and a pinyon-juniper woodland component of Colorado

pinyon, Utah juniper, and Rocky Mountain juniper (Juniperus scopulorum). An isolated

and of white fir (Abies concolor) is present at Lolomai Point at the northernmost rim.

TneJ^SHderstory is varied but usually includes Gambel oak, snowberry (Symphoricarpus sp.).
1 -A
iff-^endlerbush (Fendlera rupicola). mountain mahogany (Cercocarpus intricatus). and wax

r°i
urren-t-»"i (Ribes cereum). Common understory graminoids include muttongrass (Poa

fendlejN/ana), western wheatgrass (Agropyron smi thi i). pine dropseed (Blepharoneuron

ri„otiffifepsis). and mountain muhly (Muh Lenbergi a montana)

#^
The mixed conifer woodland exhibits several other abiotic characteristics which

distinguish it from most other common habitats on northern Black Mesa. Most of the

canyons where this habitat occurs contain cliffs exceeding 20 feet in height. The cliffs

usually contain a preponderance of crevices, breaks, and potholes. The habitat is also

14 Revised 09/01/94
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characterized by the presence of large boulders and rubble at the bases of the cliffs, and

on the exposed portions of steep slopes. The protected nature of the canyons result in a

old growth situation; pine trees and firs with basel diameters exceeding 20 inches are

common in most stands and most stands are multistoried. Standing snags exceeding 35 feet

in height are common, and the understory contains a great amount of downed timber and

woody litter. Drainage bottoms often contain surface water from seeps and springs

emitting from the shallow and exposed bedrock, or from runoff collected in protected

potholes and scour holes. However, well developed riparian vegetation is absent.

No quantitative baseline wildlife studies were conducted in the mixed conifer woodland

because of its limited extent in the permit area and because no mining or related

disturbances are planned in its vicinity.

Riparian Strand and Aquatic Areas. Riparian and aquatic (open water and shoreline)

wildlife habitats occur on the leasehold to a limited extent. They occupy less than two

percent of the leasehold. Mining and related activities are typically not planned in

areas occupied by these habitats. However, because they occur near disturbance areas,

they were considered in quantitative wildlife studies.

The riparian strand habitat (Figure 9) occurs intermittently along major drainageways as

linear "stringers" of disclimax vegetation dominated by tamarix (Tamarix pentandra). The

stringers range from approximately 10 to 20 feet in width and extend from a few yards to

over one-half mile in length. This habitat is restricted to the immediate bottoms of

washes, and typically occupies agrading portions of the channels. The vegetation can be

completely eradicated at a given location depending upon flow conditions in the washes.

The tamarix riparian strand habitat is a series within the Great Basin Riparian Strand

Biotic Community described by Minckley and Brown (1982). It typically occurs at

elevations below 6,300 feet. Above that elevation, the washes are relatively barren

within the streambed. The major contact with this habitat is shrublands occurring on the

terraces above the wash channels.

14a Revised 09/01/94
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FIGURE 8

Mixed Conifer Woodland Habitat

FIGURE 9

Strand Habitat
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The aquatic habitats include the freshwater ponds, sediment control structures and

internally draining impoundments in reclaimed areas. Because of their size and potential

for impounding permanent water, the MSHA impoundments are the most important structures

for providing aquatic habitat. No naturally occurring ponds or open water situations

occur on the leasehold.

The oldest of the large impoundments is the J-7 pond (Figure 10). This pond has

stabilized and supports a relatively diverse fauna and flora. In 1980, this pond was

measured about 76 meters at its maximum width and about 460 meters at its maximum length.

The maximum depth was 4.7 meters.

Results and Discussion of the Fish and Wildlife Resource Studies

The fish and wildlife resources of the Black Mesa leasehold and vicinity are discussed

below by subsections which address the major taxonomic groups. The results from surveys

conducted in different years, by different observers and in different sections of the

leasehold, are consolidated when appropriate to do so. Certain data, such as the bird

density data, cannot be consolidated and^still maintain habitat resolution and account for

the effects of migration and timing of samples on density and diversity.

Bi rds. The bird species recorded on or near the Black Mesa leasehold and their seasonal

status, habitat preference and relative abundance by season are listed in Table 1. The

table was constructed from information derived from on-site lists prepared by EH&A, road

cruise data, variable width transect data and records kept by Peabody biologists. There

are 203 species from 41 families of 16 orders represented. The families represented by

the most species in Table 1 include the Emberizidae (39), Anatidae (22) and Scolopacidae

(15).

The total number of birds that are known or are suspected to breed in the habitats

identified on or near the leasehold comprise 53.7 percent of the total number of species

that have been recorded (Table 2). The mixed conifer woodland supports the greatest

number of breeding bird species, followed by the pinyon-juniper woodland. A lesser

percentage of the total number of species that are known or suspected to breed in each

habitat are considered restricted to the type.

Slightly more than 50 percent of the species observed on or near the leasehold are
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FIGURE 10

Aquatic Habitat (J-7 Pond)
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TABLE 1

Bird Species Recorded Within or

Near the Black Mesa Leasehold

Relative Seasonal Abundance"

Common Name

Common Loon

Pied-billed Grebe

Horned Grebe

Eared Grebe

Western Grebe

American White Pelican

Great Blue Heron

Snowy Egret

Cattle Egret

Black-crowned Night-Heron

White-Faced Ibis

Snow Goose

Canada Goose

Green-winged Teal

Mallard

Northern Pintail

Blue-winged Teal

Cinnamon Teal

Northern Shoveler

Gadwall

Eurasian Wigeon

American Wigeon

Canvasback

Redhead

Ring-necked Duck

Greater Scaup

Lesser Scaup

Common Goldeneye

Buffiehead

Preference Spring Summer Fall Winter

Seasonal

Status

Habitat

Preferenc

M AA

M AA

M AA

M AA

M AA

M AA

M AA

M AA

M AA

M AA

-

M AA

M AA

M AA,RA

M AA

M AA

M AA

M AA

M AA

M AA

M AA

M AA

M AA

M AA

M AA

M AA

M AA

M AA

M AA

M AA

18 Revised 12/01/86

^J

c#



©

Common Name

Hooded Merganser

Common Merganser

Red-breasted Merganser

Ruddy Duck

Turkey Vulture

Osprey

Bald Eagle

Northern Harrier

Sharp-shinned Hawk

Cooper's Hawk

Northern Goshawk

Swainson's Hawk

Red-tailed Hawk

Ferruginous Hawk

Rough-!egged Hawk

Golden Eagle

American Kestrel

Merlin

Peregrine Falcon

Prairie Falcon

Chukar

Sora

American Coot

Semipalmated Plover

Kill deer

Black-necked Stilt

American Avocet

Greater Yellowlegs

Lesser Yellowlegs

Solitary Sandpiper

Willet

TABLE 1 (Cont.)

Relative Seasonal Abundance

Seasonal Habitat

Status Preference Spring Summer Fall Winter

M AA R - - -

M AA U - - -

M AA R - - -

M AA C u - -

S All C C C -

M AA R R R -

M MC,PJ - - • - R

W GL,SL U - U U

P PJ,MC C R u R

P PJ,MC u U u U

P PJ u R u U

M GL R - - -

P All C C C c

M CL R - R -

W RA - - - R

M All - - R R

P All C C C R

W GL,SL - - R R

M All - R - s -

P GL u U U U

P GL,SL R R R R

M AA R - R -

S AA C C C U

M AA R - - -

P AA C C C u

M AA R R - -

M AA U U u -

M AA u U u -

M AA C U C -

M AA R U R -

M AA U - - -
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Common Name

Spotted Sandpiper

Long-billed Curlew

Marbled Godwit

Western Sandpiper

Least Sandpiper

Baird's Sandpiper

Pectoral Sandpiper

Long-billed Dowitcher

Common Snipe

Wilson's Phalarope

Northern Phalarope

Franklin's Gull

Bonaparte's Gull

Ring-billed Gull

California Gull

Herring Gull

Common Tern

Forster's Tern

Black Tern

Mourning Dove

Greater Roadrunner

Flammulated Owl

Western Screech-Owl

Great-horned Owl

Northern Pygmy Owl

Spotted Owl

Long-eared Owl

Common Nighthawk

Common Poorwill

White-throated Swift

Black-chinned Hummingbird

Broad-tailed Hummingbird

TABLE 1 (Cont.)

Relative Seasonal Abundance

Seasonal Habitat

Status Preference Spring Summer Fall Winte

S AA C C C -

M AA R R - -

M AA U - - -

M AA u - u -

M AA c - c -

M AA - - R -

M AA - - R -

M AA u - U -

M AA u - U R

M AA u U U -

M AA R - - -

M AA R - - -

M AA U - u -

r'M AA c u - U

M AA R - - -

M AA R - - -

M AA R - - -

M AA U - R -

M AA - R - -

S All c C c -

P SL R R R R

M PJ - - R -

P PJ R R R R

P All U U U U

P MC U u U U

S MC U u R -

w PJ R - - -

S PJ - c - -

s PJ R - - -

s All C c C -

s PJ U u u -

s MC u c - -
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TABLE 1 (Cont.)

Relative Seasonal Abundance

Seasonal Habitat

Common Name Status Preference Spring Summer Fall Wint

Rufous Hummingbird M PJ - c - -

Belted Kingfisher M AA R - R -

Lewis' Woodpecker M MC - R - -

Red-naped Sapsucker M MC U - U -

Williamson's Sapsucker M MC R - - -

Downy Woodpecker M MC R - - -

Hairy Woodpecker P PJ,MC C C c c

Northern Flicker P PJ,MC C C c c

Olive-sided Flycatcher M PJ U - u -

Western Wood-Pewee M MJ - u u -

Dusky Flycatcher S MC - c - -

Gray Flycatcher S PJ c c c -

Western Flycatcher S MC c c u -

Say's Phoebe r S CT,HS,SL c c c -

Ash-throated Flycatcher S PJ c c - -

Cassin's Kingbird S PJ u u u -

Western Kingbird S HS,PJ R R - -

Purple Martin M SL - - R -

Horned Lark P GL,RA,SL c c c c

Tree Swallow M AA c - c -

Violet-green Swallow S AA,CT c c c -

Northern Rough-winged Swallow S AA,CT u u u -

Bank Swallow M AA R - R -

Cliff Swallow M AA u u R -

Barn Swallow M AA u - U -

Steller's Jay P MC u u U u

Scrub Jay P PJ,MC c c C c

Pinyon Jay P PJ c c C c

Clark's Nutcracker P MC u u U u

Common Raven P All c c C c

Mountain Chickadee P PJ,MC c c C c

Plain Titmouse P PJ c c C c
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TABLE 1 (Cont.)

Relative Seasonal Abundance

Seasonal Habitat

Common Name Status Preference Spring Summer Fall Wint

Bushtit P PJ,SL C C C C

Red-breasted Nuthatch W MC - - U U

White-breasted Nuthatch P PJ,MC C C C C

Pygmy Nuthatch P MC c c C C

Brown Creeper P MC,PJ u u U U

Rock Wren S CT c c U -

Canyon Wren P CT c c C u

Bewick's Wren P PJ c c C c

House Wren S MC u - U -

Marsh Wren M AA - - R -

Golden-crowned Kinglet W MC - - - R

Ruby-crowned Kinglet M PJ,MC u u u -

Blue-gray Gnatcatcher S PJ c c c -

Western Bluebird „ P PJ c c c u

Mountain Bluebird P PJ c c c u

Townsend's Solitaire P PJ c u c c

Hermit Thrush s MC c c c -

American Robin p PJ,MC c - c c

Northern Mockingbird s SL u u - -

Sage Thrasher s SL c c u -

Bendire's Thrasher s SL R R - N -

Water Pipit w AA c - c R

Bohemian Waxwing w PJ R - - -

Cedar Waxwing M PJ - - R -

Northern Shrike w GL,SL - - - R

Loggerhead Shrike p GL,SL u u u U

European Starling p HS c c c c

Gray Vireo s PJ R R R -

Solitary Vireo s PJ C C c -

Warbling Vireo s MC R - u -

Orange-crown Warbler M AA C - c -

Nashville Warbler M AA C - c -
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TABLE 1 (Cont.)

Relative Seasonal Abundance

Seasonal Habitat

Common Name Status Preference Spring Summer Fall Wi nte

Virginia's Warbler S AA C C c -

Yellow Warbler M AA U R U -

Yellow-rumped Warbler M All C - c -

Black-throated Gray Warbler S PJ ' C C C -

Townsend's Warbler M MC,AA - - C -

Grace's Warbler S MC U u - -

Northern Waterthrush M AA R - - -

Kentucky Warbler M AA - - R -

MacGillivray's Warbler M AA,PJ C R C -

Common Yellow Throat M AA - - C -

Wilson's Warbler M AA C C C -

Western Tanager S PJ,MC u c U -

Black-headed Grosbeak M PJ,MC R R - -

Blue Grosbeak "S AA C c c -

Lazuli Bunting M AA - R - -

Green-tailed Towhee P SL C C c -

Rufous-sided Towhee P SL C C c R

Chipping Sparrow S PJ,SL c c c -

Brewer's Sparrow s SL c c c -

Vesper Sparrow s GL c c c -

Lark Sparrow s SL c c u -

Black-throated Sparrow s SL c c R -

Sage Sparrow P SL c c c R

Lark Bunting M RA R - - -

Savannah Sparrow M AA R u u -

Song Sparrow M AA U - - U

Lincoln's Sparrow M AA R - u -

White-crowned Sparrow M SL C - c R

Dark-eyed Junco W All C R c C

Chestnut-collared Longspur M GL - - R -

Red-winged Blackbird M AA c u C -

Western Meadow!ark P GL c c C u
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TABLE 1 (Cont.)

Relative Seasonal Abundance

Seasonal Habitat

Common Name Status Preference Spring Summer Fall Wint

Yellow-headed Blackbird M AA U U - -

Brewer's Blackbird S AA C U C -

Great-tailed Crackle M GL R - - -

Brown-headed Cowbird S All C C c -

Northern Oriole M PJ R R u -

Scott's Oriole S PJ U U - -

Rosy Finch w SL - - - R

Cassin's Finch w PJ,MC U - - U

House Finch P PJ,HS C C c C

Red Crossbill p MC u u u u

Pine Siskin p PJ,MC u - - R

Lesser Goldfinch s PJ u u u -

American Goldfinch w PJ u - - U

Evening Grosbeak "W PJ - - R -

House Sparrow p HS C c c C

TABLE 1 LEGEND

Observed by Peabody or consulting biologists on the leasehold or within a one mile

boundary.

Common names follow the sequence and spelling of the 1983 American Ornithologists

Union checklist.

W = Winter Resident

P = Permanent Resident

MC = Mixed conifer woodlands

RA = Reclaimed areas

HS = Human settlements

CT = Cliff, talus, wash banks

M = Migrant

S = Summer Resident

AA = Aquatic associated

PJ = Pinyon-juniper woodlands

GL = Grasslands

SL = Shrublands

C = Common: Always to be found in numbers

U = Uncommon: Expected to be found, but not in numbers

R = Rare: Found in very small numbers

24 Revised 12/01/86

o

w



^B^gv

Q

TABLE 2

Total Number of Breeding Bird Species by Habitat Type

On or Near the Black Mesa Leasehold

Habitat Type

Mixed Conifer Woodland

Pinyon-Juniper Woodland

Shrublands

Aquatic Associated

Reclaimed Areas

Human Settlements

Total

No. Known or (% of

Suspected to Breed Total)

45

34

11

9

6

2

107

(42.1)

(31.7)

(10.3)

(8.4)

(5.6)

(1.9)

TABLE 3

Primary Seasonal Status of Bird Species Recorded

On or Near the Black Mesa Leasehold

Status

Permanent Residents

Summer Residents

Winter Residents

Migrant

TOTAL

No. of

Species

41

43

15

104

203

No. Restricted

To Type

23

10

6

6

1

2

48

% of

Total

20.2

21.2

7.4

51.2
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m igrants (Table 3). The number of species which join the permanent residents during the

summer is greater than the number of permanent residents. Few additional species join the

permanent residents in winter. The total number of known or suspected breeding species

(Table 2) is greater than the combined total of permanent and summer residents, indicating

that many species utilize more than one habitat for breeding purposes.

The results of three seasonal road cruise censuses which have been conducted on the

leasehold are summarized in Table 4. The table presents the frequency of bird species

detections over the combined routes. The results parallel the observations previously

made; namely, bird diversity and numbers fluctuate seasonally because of migration

effects.

The results of variable width transect studies in the pinyon-juniper woodland habitat and

pinyon-juniper/sagebrush transition are presented in Tables 5 through 9. The locations of

the transects are shown in Figure 2. The timing of the samples and the observers are

noted in the tables. The tables indicate that the Bewicks wren, plain titmouse and

mountain chickadee are among the most common species observed in the woodland and woodland

transition. Summer wren densities ranged from 3.6 to 34.9 individuals per 40 ha (x" =

18.6; s = 12.4; n = 6). Summer titmouse densities ranged from 1.8 to 29.9 individuals per

40 ha (x = 19.5; s = 9.6; n = 6).

In the spring, low to moderate bird species densities and diversity were found relative to

other seasons (Tables 5 through 9). During the summer, the densities of those species

observed in spring increased and additional species were encountered. The increased

summer densities can be attributed, in part, to fledged offspring. Dramatic decreases in

bird diversity and species densities were noted in the fall and winter. Other species

common in and near the woodland habitat included the black-throated gray warbler, gray

flycatcher, ash-throated flycatcher, pinyon jay and white-breasted nuthatch. The chipping

sparrow was most commonly associated with the woodland transition to sagebrush shrubland.

The results of variable width transect studies in the sagebrush shrubland habitat and

sagebrush-mixed shrub habitat are presented in Tables 10 and 11. The timing of the

samples and the observers are noted in the tables. The locations of the transects are

shown in Figure 2. The results are characterized by moderate to high densities of

relatively few species. Sage sparrows and Brewer's sparrows were the most common birds

found in pure sagebrush shrubland habitat during the height of activity in the spring and

26

^J



c

K^^

Species

Pied-billed Grebe

Mallard

Teal sp.

American Wigeon

Ruddy Duck

Turkey Vulture

Sharp-shinned Hawk

Goshawk

Red-tailed Hawk

American Kestrel

American Coot

Killdeer

Mourning Dove

Flammulated Owl

Common Nighthawk

White-throated Swift

Black-chinned Hummingbird

Broad-tailed Hummingbird

Hummingbird sp.

Red-naped Sapsucker

Hairy Woodpecker

Northern Flicker

V/oodpecker sp.

Gray Flycatcher

Say's Phoebe

Ash-throated Flycatcher

Cassin's Kingbird

Horned Lark

TABLE 4

Seasonal Road Cruise Census Results

1
On the Black Mesa Leasehold

Frequency of Detections (%)

Spring

0.59

1.18

2.94

2.35

0.59

0.59

2.35

4.71

15.88

4.71

7.65

2.35

11.76

27

Summer

0.59

1 .18

1 .76

1 .18

16 .47

10 .59

1 .76

1 .76

0 .59

0 .59

1 .18

0 59

0 59

13 53

2 94

30. 00

7. 06

4. 71

Fall

1.18

0.59

1.18

1.18

1.76

1.18

1.18

0.59

1.76

4.71

0.59

0.59

11.76

Winter

0.59

1.76

0.59

11.18



Species

TABLE 4 (Cont.)

Frequency of Detections {%)'

Spring Summer Fall Winter

Violet-green Swallow 1.18 1.76 - -

Northern Rough-Winged Swallow - 1.76 - -

Swallow sp. - 0.59 - -

Scrub Jay 3.52 1.76 2.35 1.76

Pinyon Jay 40.00 15.88 21.76 8.24

Clark's Nutcracker - 0.59 - -

Common Raven 11.76 14.12 21.76 14.71

Mountain Chickadee 7.06 7.06 2.94 5.29

Plain Titmouse 35.88 35.88 4.71 12.35

Bushtit 7.65 1.76 - 1.18

White-breasted Nuthatch 8.24 10.59 3.52 1.76

Rock Wren 12.94 20.00 1.18 -

Bewick's Wren 41.18 41.76 1.76 3.52

Ruby-crowned Kinglet 4.12 - 2.35 -

Blue-gray Gnatcatcher 1.18 3.52 - -

Western Bluebird 1.76 5.88 6.47 3.52

Mountain Bluebird 14.71 29.41 10.59 0.59

Bluebird sp. - 3.52 - -

Townsend's Solitaire 0.59 - 0.59 -

American Robin 0.59 - - -

Northern Mockingbird - 2.35 - -

Sage Thrasher 3.52 2.94 - -

Bendire's Thrasher 0.59 - - -

Water Pipit - - 1.18 -

Loggerhead Shrike 0.59 1.18 0.59 -

European Starling 1.18 1.76 1.18 0.59

Gray Vi reo - 1.76 - -

Solitary Vireo 2.35 - - -

Yellow-rumped Warbler 0.59 - 2.94 ,

Black-throated Gray Warbler 15.88 1.76 - -

Wi1 son's Warbler 0.59 - - -

Warbler sp. 0.59 - - -
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Species

Blue Grosbeak

Green-tailed Towhee

Rufous-sided Towhee

Chipping Sparrow

Brewer's Sparrow

Vesper Sparrow

Lark Sparrow

Black-throated Sparrow

Sage Sparrow

Song Sparrow

White-crowned Sparrow

Dark-eyed Junco

"Grey-headed" Junco

Chestnut-collared Longspur

Sparrow sp.

Western Meadow!ark

Meadowlark sp.

Yellow-headed Blackbird

Brewer's Blackbird

Brown-headed Cowbi rd

Cassin's Finch

House Finch

Pine Siskin

House Sparrow

Unknown Bi rd

TABLE 4 (Cont.)

Spring Summer Fall Winter

- 0.59 - -

- 1.18 - -

8.82 0.59 - -

29.41 18.82 - -

9.41 7.65 1.18 -

2.94 0.59 - -

1.76 0.59 - -

1.76 2.35 - -

4.12 7.65 1.76 -

- 1.18 - -

1.18 - 2.35 0.59

1.18 - 11.18 2.94

1.18 - - 1.18

- - 0.59 -

3.52 4.12 0.59 -

- - 1.18 -

8.82 - 1.18 -

1.18 - - -

1.76 2.35 - -

2.35 7.06 - -

0.59 - - 1.76

22.35 15.29 12.35 2.94

- 0.59 0.59 0.59

0.59 2.35 - -

9.41 3.52 3.52 _

Results are consolidated from census routes established in three areas of the leasehold

and conducted in: (1) 1979-80 by EH&A biologists (32.18 km route replicated twice); (2)

1981-82 by Peabody biologists (16.1 km route replicated twice); and (3) 1982-83 by

Peabody biologists (18.0 km route replicated twice).
>

"Percent of total of 3-minute station stops at which a species was detected.
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TABLE 5

Bird Densities in Pinyon-Juniper Woodland Habitat
1

At the N-14 Mining Area

Bird Density (No./40 ha)

sPecies Spring Summer Fall Winter

Common Nighthawk - 0.36

Broad-tailed Hummingbird - 8.90

Gray Flycatcher 8.90 1 .80

Say's Phoebe 0.36

Ash-throated Flycatcher 0.60 3.50

Steller's Jay

Scrub Jay

Pinyon Jay

Mountain Chickadee 1.80 2.70 1.80 6.20

Plain Titmouse

Bushtit

White-breasted Nuthatch 1.80 3.50 - 1.80

Canyon Wren

Bewick's Wren

Ruby-crowned Kinglet

Blue-gray Gnatcatcher

Western Bluebird 8.90 3.50 - 1.80

Solitary Vi reo

Black-throated Gray Warbler

Rufous-sided Towhee

Dark-eyed Junco - - 3.50

Brown-headed Cowbird - 8.90

Cassin's Finch 0.70 - - 1.80

House Finch - 5.30
1 ~~
Study conducted by EH&A (1979-1980).

- - 1.80

- - 1.80

- 0.36 -

1.80 2.70 1.80

7.10 21.30 -

- 4.40 -

1.80 3.50 -

0.36 1.80 0.60

3.50 7.10 -

- - 1.80

- 2.30 -

8.90 3.50 -

1.80 2.70 -

12.40 - -

0.70 _ 0.60
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TABLE 6

Bird Densities in Sagebrush Shrub!and/Pinyon-Juniper Woodland Transition

At the N-14 Mining Area

Bird Density (No./40 ha)

Species Spring Summer Fall Winter

American Kestrel 0.36 1.20 -

Common Nighthawk - 1.10 -

Hairy Woodpecker - - 3.50

Northern Flicker
- 3.50 1.80

Gray Flycatcher 1.80 - -

Horned Lark
- 7.10 -

Scrub Jay - - 3.50

Pinyon Jay 0.70 26.60 19.60

Mountain Chickadee - 1.80 1.80

Plain Titmouse 8.20 1.80 7.10

Bewick's Wren 5.30 23.10 1.80

Ruby-crowned Kinglet 1.80 - -

Mountain Bluebird 6.20 16.00 3.50

Solitary Vireo 0.36 - -

Yellow-rumped Warbler 2.70 - 3.50

Black-throated Gray Warbler 0.90 3.50 -

Green-tailed Towhee - - 1.80

Chipping Sparrow 16.00 6.20 8.90

Brewer's Sparrow 0.36 5.30 -

Sage Sparrow 0.36 16.00 10.7

White-crowned Sparrow 3.50 - -

Dark-eyed Junco - - -

Sparrow sp. 1.80 0.36 -

Brown-headed Cowbi rd 1.80 1.80 -

House Finch 8.90 3.50 1.80

Study conducted by EH&A (1979-1980).
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TABLE 7

Bird Densities in Pinyon-Juniper Woodland Habitat
In the Vicinity of the J-16/28 Mining Areas

Species

Belted Kingfisher

Hairy Woodpecker

Northern Flicker

Woodpecker sp.

Gray Flycatcher

Say's Phoebe

Ash-throated Flycatcher

Cassin's Kingbird

Steller's Jay

Scrub Jay

Clark's Nutcracker

Mountain Chickadee

Plain Titmouse

Bushtit

White-breasted Nuthatch

Bewick's Wren

Western Bluebird

Mountain Bluebird

Solitary Vireo

Warbling Vireo

Black-throated Gray Warbler

Warbler sp.

Rufous-sided Towhee

Chipping Sparrow

Brewer's Sparrow

Savannah Sparrow

Dark-eyed Junco

Sparrow sp.

Bird Density (No./40 ha)

Spring Summer Fall

2.20

1.80

2.70

2.20

7.10

4.40

3.60

1 .80

24 .90

31 .30

2 .40

5 .30

6 70

1 80

10.70

2.70

5.30

3.60

10.70

32

3.60

2.10

2.70

0.60

11.60

3.00

1.20

0.90

11.60

16.90

5.30

4.20

14.20

1.80

5.30

3.60

3.00

8.00

2.70

14.20

1.80

1.80

4.40

0.90

1.80

16.90

5.30

5.10

1.40

4.40

30.20

37.30

Winter

0.40

3.6

11.60

1.80
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TABLE 7 (Cont.)

Species Spring Summer Fall Winter

Meadowlark sp. 11.10

Brown-headed Cowbird 1.80 1.20

House Finch

- 1.80

0.40 3.60

14.10 4.50Unidentified sp. 14.10 4.50 1.80
1
Study conducted by Peabody (1981-1982).
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TABLE 8

Bird Densities in Sagebrush Shrub!and/Pinyon-Juniper Woodland Transition
In the Vicinity of the J-16/28 Mining Areas

Bird Density (No./40 ha)

SPecies Spring Summer Fall Winter

Hairy Woodpecker - 2.70

Northern Flicker - 0.60 0.40

Gray Flycatcher 16.00 2.20 1.80

Say's Phoebe 0.90 2.20

Ash-throated Flycatcher - 5.30

Cassin's Kingbird - 2.70

Scrub Jay 0.40 -

Mountain Chickadee - 12.40

Plain Titmouse 16.00 23.10

Bushtit 7.TO 1.80

White-breasted Nuthatch 2.70 5.30

Bewick's Wren 16.0 3.60

Mountain Bluebird 8.90 2.70 0.90

Hermit Thrush - 0.90

Sage Thrasher 7.10 2.70

Solitary Vireo - 12.40

Warbling Vireo - 15.60

Black-throated Gray Warbler 17.80 4.40

Rufous-sided Towhee - 0.90

Chipping Sparrow ^2.70 8.00

Sage Sparrow 53.30 7.10

Dark-eyed Junco - _ 46.20

Sparrow sp. 1.80 6.30

Meadowlark sp. 0.40

House Finch - 11.80

Unidentified sp. 0.60 8.90 2.70

Study conducted by Peabody (1981-1982).
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TABLE 9

Bird Densities in Two Stands of Pinyon-Juniper Woodland
In the J-20 and J-21 Mining Areas

Bird Density (No./40 ha)

Spring

Species

Hai ry Woodpecker

Gray Flycatcher

Ash-throated Flycatcher

Scrub Jay-

Mountain Chickadee

Plain Titmouse

Bushtit

White-breasted Nuthatch

Bewick's Wren

Ruby-crowned Kinglet

Blue-gray Gnatcatcher - - 3.0 - - - -

Western Bluebird - - - - - 5.3

Mountain Bluebird - 4.0 -4.1

Solitary Vireo - - -9.0 -- --

Yellow-rumped Warbler - - -- -16.3 - -

Black-throated Gray Warbler 13.0 - 11.8 26.6 - - -

Chipping Sparrow - 5.1 -2.6 - - - -

Dark-eyed Junco - - -- -- -12.3

House Finch - - -7.1 -- --

Spring Summer Fall Winter

J-20 J-21 J-20 J-21 J-20 J-21 J-20 J-21

- - - 4.4 - -

5.3 4.7 10.6 19.0 - -

6.2 12.4 - - - -

- - - 1.4 - -

3.0 14.2 29.9 32.2 29.3 -

21.8 30.2 24.0 29.9 30.2 15.4 11.1

- 9.8 - - - -

8.0 10.0 11 .7 14.8 - 4.4

9.4 17.8 34.9 28.8 - -

10.6 - - - 7.1 -

Studies conducted by Peabody (1982-1983).
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TABLE 10

Bird Densities in Sagebrush-Mixed Shrub (Rabbitbrush)

Mining Area

Transition

^^^S

In the Vicinity of tr e J--7

Bird Density (No. 40/ha)

Species Spring Summer Fall Winter

Cooper's Hawk - 1.40

Black-chinned Hummingbird 0.90 -

Hummingbird sp. 0.90
- -

Say's Phoebe 0.90 -

Ash-throated Flycatcher 0.36 -

Horned Lark 17.80 10.10 109.30 186.70

Rock Wren 4.70 -

Western Bluebird

Bluebird sp.

Mockingbird

Sage Thrasher

Brewer's Sparrow

Vesper Sparrow

Black-throated Sparrow

Sage Sparrow

Sparrow sp.

Western Meadowlark

Brewer's Blackbird

House Finch

1
Study conducted by EH&A (1979-1980)

0.36

0.90

0.36

0.90 - 0.90 -

2.70 0.60 -
-

0.90 - - -

- 1.80 - -

- 4.40 2.70 -

0.60 - -
-

- - 1.80 -

-
- 0.90 -

0.36 - - -

36
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TABLE 11

Bird Densities in Two Stands of Sagebrush Shrubland

In the J-19 and J-21 Mining Areas

Species

Bushtit

Bewick's Wren

Blue-gray Gnatcatcher

Western Bluebird

Mountain Bluebird

Yellow-rumped Warbler

Brewer's Sparrow

Sage Sparrow

House Finch

Bird Density (No.AO ha)

Spring Summer Fa 11

J-19 J-21 J-19 J-21 J-19 J-21

10.6 - - - -

6.1 4.7 11.5 32.5 - -

- 9.4 5.3 - -

5.3 - - - -

5.6 13.3 8.2 4.5 3.5 -

- - - 4.6 4.2

27.5 38.2 8.9 - 8.0

41.2 37.5 29.3 33.3 12.4 -

- - 15.4 - -

Study conducted by Peabody (1982-1983).
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summer. Horned larks were the most common birds found in the sagebrush-mixed shrub

transition area because of its open character. The total number of species observed, and

total and individual species density, dropped markedly in the fall and winter in the

sagebrush shrubland. With the exception of horned lark populations, the same result

occurred in the transition area as well.

The results of seasonal variable width transect studies in greasewood and saltbush habitat

are presented in Tables 12 and 13. The studies were conducted on secondary or tertiary

wash terraces. The transects overlapped greasewood, saltbush and sagebrush shrublands,

and were in close proximity to woodland habitat. Consequently, the results reflect that

many of the species encountered are not typically associated with this habitat. The rock

wren, Say's phoebe, black-throated sparrow, Brewer's sparrow and house finch are typical

of the habitat. This habitat is structurally similar to the sagebrush shrubland.

Consequently, species diversity is relatively low when interfering species from adjacent

habitats are not considered, but the species which typify the habitat occur in large

numbers.

The results of seasonal variable width transects in a tamarix riparian strand habitat

along Moenkopi Wash are characterized by moderate diversity and relatively high bird

densities (Table 14). Rock wrens, white-crowned sparrows, dark-eyed juncos, and house

finches are common occupants, depending upon the season. Several other species such as

various warblers, the northern mockingbird, and killdeer prefer this habitat.

The results of spot-map sampling to determine breeding bird densities in pinyon-juniper

woodland habitat are presented in Table 15. These studies resulted from the determination

that variable width transects yielded variable results. The studies were presented and

discussed in the Vegetation and Wildlife Resources 1984 Report (Arizona Division, PCC

1985) and are reviewed here only for comparative purposes. The studies indicated that the

variable width transects generally give lower estimates of bird densities in woodland

habitats. The results are more variable as well. Spot-mapping is generally agreed to be

the more accurate method for measuring bird densities, but is very time consuming.

The results of raptor surveys by EH&A in 1979 and 1980 indicated that no raptor roosting

or nesting sites occurred on the leasehold. Observation records compiled while conducting

baseline studies after that time revealed that there is greater use of the habitats on the

leasehold by several raptor species than the original studies indicated. Based upon the

38
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TABLE 12

Bird Densities in Greasewood-Saltbush Habitat
1

In the Vicinity of the J-16 and J-28 Mining Areas

Bird Density (No./40 ha)

Species

Rufous Hummingbird

Northern Flicker

Gray Flycatcher

Say's Phoebe

Ash-throated Flycatcher

Horned Lark

Scrub Jay

Mountain Chickadee

Bushtit

Rock Wren

Bewick's Wren

Mountain Bluebird

Solitary Vireo

Warbler

Chipping Sparrow

Brewer's Sparrow

2
Black-chinned Sparrow

Vesper Sparrow

Lark Sparrow

Black-throated Sparrow

Sage Sparrow

White-crowned Sparrow

Dark-eyed Junco

Sparrow sp.

Meadowlark sp.

Cassin's Finch

House Finch

Pine Siskin

Unidentified sp.

Spring Summer Fall

- 2.20 -

- 1.80 2.70

- 8.00 -

8.90 - -

6.70 - -

- 0.90 1.80

- 0.60 -

11.10 0.90 2.70

- 26.70 -

17.80 3.60 5.30

- 4.40 -

2.20 - -

15.60 2.70 -

- 7.10 -

6.70 - -

6.70 - -

15.60 - -

8.90 5.30 -

22.20 20.00 -

3.60 - -

8.90 - 39.10

8.90 3.60 3.60

- 0.90 -

1.80 - -

37.80 18.70 6.20

- - 33.80

18.80

1 2
Studies conducted by Peabody (1981-1982). Probable Misidentification

39

Winter

0.90

55.20

30.20

0.90

248.90

1.80



TABLE 13

Bird Densities in Two Stands of Greasewood-Saltbush Habitat

i

In Reed Valley (RV) and Dinnebito Wash (DW)

Spring

Bird Density (No./40 ha)

Summer Fall Winter

Species RV DW RV DW RV DW RV DW

Say's Phcebe 24.0 8.8 - 5.7

Horned Lark
- 8.8 - 50.3

Rock Wren 9.8 3.5 9.6 7.3

Bewick's Wren 5.9 - 5.7 1.8

Sage Thrasher 8.6 19.5 - -

Mountain Bluebird 5.3 16.9 2.9 4.5

Yellow-rumped Warbl er - - - -

Brewer's Sparrow 23.1 10.0 84.7 163.2

Vesper Sparrow - 27.5 - -

Sage Sparrow 7.7 22.9 - -

White-crowned Sparrow - - -

House Finch 37.3 20.8 7.6 13.3

134.8

Studies conducted by Peabody (1982-1983).

40

49.8

7.8

26.6

14.8

8.9

57.4

5.3

41.4
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TABLE 14

Bird Densities in a Tamarix Riparian Strand habitat
1

In Moenkopi Wash

Species

Kill deer

Mourning Dove

Northern Flicker

Gray Flycatcher

Say's Phoebe

Horned Lark

Pinyon Jay

Rock Wren

Bewick's Wren

Ruby-crowned Kinglet

Blue-gray Gnatcatcher

Mountain Bluebird

Northern Mockingbird

Sage Thrasher

Bendire's Thrasher

Loggerhead Shrike

Yellow-rumped Warbler

Warbler sp.

Blue Grosbeak

Green-tailed Towhee

Rufous-sided Towhee

Chipping Sparrow

Brewer's Sparrow

Black-throated Sparrow

Sage Sparrow

Song Sparrow

Lincoln's Sparrow

White-crowned Sparrow

Spring

3.50

1.80

1.80

1.80

1.20

12.40

6.70

12.40

1.80

0.60

3.50

1.80

0.90

0.90

5.30

1.80

5.30

h-]

Bird Density (No./40 ha)

Summer Fall Winter

1.80

0.60

1.80

12.40

0.60

1.80

5.30

1.80

3.50

12.40

0.90

1.80

1.80

7.10

3.50

1.80

1.80

1.80

7.10

1.80

1.80

1.80

0.90

80.00

0.36

0.90 3.50

- 3.50

12.40 -

128.00 42.70



Speci es

Sparrow sp.

Dark-eyed Junco

Brown-headed Cowbird

Oriole sp.

House Finch

1
Study conducted by EH&A (1979-1980)

TABLE 14 (Cont.)

Spring

26.60

h2

Summer

0.36

0.80

23.10

^J
Fall Winter

5.30

170.70

53.30
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records, Peabody biologists determined that additional studies were warranted. Beginning

in 1982, the raptor populations and their habitat requirements were studied in greater

detail. A complete discussion of the raptor studies through 1984 may be found in the

Vegetation and Wildlife Resources 1984 Report (Arizona Division, PCC 1985). That document

discusses the regional distribution of raptors on the leasehold, red-tailed hawk nest site

parameters, and red-tailed hawk prey item selection. Studies were concentrated on

red-tailed hawks because this species is, by far, the most abundant raptor occurring on

the leasehold.

The raptor sighting records made on and surrounding the Black Mesa leasehold from 1982

through February, 1985, are summarized in Table 16. As was previously mentioned, the

red-tailed hawk is the most abundant raptor species observed. A total of 22 raptor

species have been recorded, including bald and golden eagles, and peregrine falcons. Six

species have been confirmed to breed on the leasehold, and nine additional species are

suspected to breed. The remainder of the species are transients which are occasionally

observed in migration. Known and suspected red-tailed hawk and great horned owl breeding

sites are shown on Drawing 85320b.

Migratory waterfowl and shorebirds were monitored at several of the larger impoundments

occurring on the leasehold in the spring of 1982 and in the spring and fall of 1983.

Records were kept in discrete intervals throughout the migration seasons to quantify

periodicity shown by migratory waterfowl and shorebirds. These data may be found in the

Vegetation and Wildlife Resources 1983 Report (Arizona Division, PCC 1984). The results

of these studies indicated that a wide range of migratory waterfowl and shorebird species

visit the man-made impoundments each year. The species observed are listed in Table 1.

Mammals. The mammal species (excluding bats) recorded on or near the Black Mesa leasehold

and their habitat preferences and relative abundance are listed in Table 17. The table

was prepared from the quantitative sampling results and qualitative observation records

collected since 1979. Twenty-six mammalian species are represented.

Erickson cruise counts for large and medium-sized mammals were conducted in conjunction

with the bird transects as discussed in the methods section. Because of the scarcity of

large arfij'medium-sized mammals, density estimates have never been calculated.

Occasy&nally, a; cottOntarior jackrabbit has been encountered.

45 Revised 07/20/93



o
©

©1
TABLE

16.
S

easonal,
Sex,

A
ge

and
P

hysiographic
D

istrib
u

tio
n

of
R

aptor
S

ightings
on

or
N

ear
B

lack
M

esa
(January

1982-F
ebruary

1985)

N
u

m
b

e
r

o
f

S
ig

h
tin

g
s

S
E

A
S

O
N

r?T
?

S
E

X
A

G
E

P
H

Y
S

IO
G

R
A

P
H

IC
S

IT
U

A
T

I
O

N

W
S

S
u

\
1

1
>jfy

tarr
—

\
i

S
3

A
I

R
U

V
C

O
sp

rey

B
a
ld

E
a
g

le
2

5
-

v>
>

1
,i?

^io>
4

1
1

-
h

22

N
.

H
a
r
r
ie

r
6

3
-

2
^

iJjdM
-

-
-

3
3

3
S

h
a
rp

-sh
in

n
e
d

H
aw

k
6

8
5

5
1

0
6

7
6

-
1

0
8

1

C
o

o
p

e
r's

H
aw

k
1

0
1

0
2

1
6

2
4

1
0

2
4

1
1

1
3

0
4

3

2
N

.
G

o
s
h

a
w

k
6

3
1

4
3

6
7

4
-

8
6

S
w

a
in

s
o

n
's

H
a
w

k
-

1
-

-
-

-
-

-
-

1

2
R

e
d

-
ta

ile
d

H
a
w

k
6

9
7

9
4

5
4

3
-

2
1

6
1

7
1

0
3

9
1

7
4

1
0

F
e
rru

g
in

o
u

s
H

aw
k

-
1

-
3

-
-

-
1

2
1

R
o

u
g

h
-leg

g
ed

H
aw

k
1

-
-

-
-

-
-

1
-

-

4
G

o
ld

en
E

a
g

le
2

-
-

-
-

2
-

-
-

2

M
e
r
lin

8
-

-
1

-
-

-
2

3
4

P
e
re

g
rin

e
F

a
lc

o
n

-
1

2
3

1
1

2
-

2
-

-

3
P

r
a
i
r
i
e

F
a
lc

o
n

4
2

1
3

4
3

-
-

3
1

6

A
c
c
ip

te
r

S
p

.
1

1
2

2
-

-
-

3
2

7

F
la

m
m

u
la

te
d

O
w

l

.
.
.
.
.
.
.
.
.
.
.
.
.
.

.
.
.
.

.
.
.
.
.
.
.

.
,
.
.
.
.
.
.
.

,
.
,

.
.
.
.
.

,.



W
.

S
c
r
e
e
c
h

O
w
l

G
r
e
a
t

H
o
r
n
e
d

O
w
l

„
3

N.
P
y
g
m
y

Ow
l 2

S
p
o
t
t
e
d
O
w
l

3
L
o
n
g
-
e
a
r
e
d

O
w
l

5
N
.

S
a
w
-
w
h
e
t

O
w
l

S
E
A
S
O
N

S
u 1

2
8

2

3
2

No
t

Li
st
ed
:

T
u
r
k
e
y

V
u
l
t
u
r
e

an
d

A
m
e
r
i
c
a
n

Ke
st
re
l

o

T
A
B
L
E

1
6

(
C
o
n
t
.
)

S
E
X

A
G
E

P
H
Y
S
I
O
G
R
A
P
H
I
C

S
I
T
U
A
T
I
O
N

M
F

A
I

R
U

V
C

1 2 3

1
3

De
si
gn
at
io
ns

fo
r

Se
as
on
,

Se
x,

Ag
e

an
d
Ph
ys
io
gr
ap
hi
c

Si
tu
at
io
n

ar
e

as
fo
ll
ow
s:

'
C
o
n
f
i
r
m
e
d
B
r
e
e
d
i
n
g

P
r
o
b
a
b
l
e

B
r
e
e
d
i
n
g

H
i
s
t
o
r
i
c
a
l

E
v
i
d
e
n
c
e

o
f

B
r
e
e
d
i
n
g

P
o
s
s
i
b
l
e

b
a
s
e
d

o
n

l
i
t
e
r
a
t
u
r
e

r
e
p
o
r
t
s

S
e
a
s
o
n

W
=

W
i
n
t
e
r

S
=

S
p
r
i
n
g

S
u

=
S
u
m
m
e
r

F
=

F
a
l
l

S
e
x

M
=

M
a
l
e

F
=

F
e
m
a
l
e

A
g
e

A
=

A
d
u
l
t

I
=

I
m
m
a
t
u
r
e

P
h
y
s
i
o
g
r
a
p
h
i
c

S
i
t
u
a
t
i
o
n

R
=

R
e
c
l
a
i
m
e
d

A
r
e
a
s

U
=

Up
la
nd
s

(w
oo
dl
an
ds
)

V
=

V
a
l
l
e
y
s

(
s
a
g
e
b
r
u
s
h
)

C
=

C
a
n
y
o
n
s



o

THIS PAGE INTENTIONALLY LEFT BLANK

o

o

48 Revised 07/20/93



^aW

c

TABLE 17

Mammals Recorded On or Near The Black Mesa Leasehold

Common Name

Black-tailed Jackrabbit

Desert Cottontail

Gunnison's Prairie Dog

Rock Squirrel

White-tailed Antelope Squirrel

Colorado Chipmunk

Valley Pocket Gopher

Silky Pocket Mouse

Ord's Kangaroo Rat

Western Harvest Mouse

Deer Mouse

Brush Mouse

Pinyon Mouse

Stephen's Woodrat

White-throated Woodrat

Mexican Vole

House Mouse Mus musculus

Porcupine

Coyote Cam's latrans

Gray Fox

Red Fox

Badger

Spotted Skunk

Striped Skunk

Bobcat

Mule Deer

Symbols: GL = Grassland.

AA • Aquatic Associated

R = Rocky substrate

2
Symbols: C = Common: Always found

U = Uncommon: Occasionally found R = Rare: Rarely found

Scientific Name

Lepus californicus

Sylvilagus auduboni

Cynomys gunnisoni

Spermophi lus van'egatus

Ammospermophi1 us leucurus

Eutamias quadrivitattus

Thomomys bottae

Perognathus f1avus

Dipodomys ordi i

Reithrodontomys megaloti s

Peromyscus maniculatus

P. boylei

P. truei

Neotoma stephensi

N. albigula

Microtus mexicanus

Erethizon dorsatum

Urocyon cinereoargenteus

Vulpes vulpes

Taxidea taxus

Spilogale putorius

Mephiti s mephitis

Lynx rufus

Odoceileus hemionus

SL = Shrubland

HS = Human Settlements
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Habitat Relative
1 2

Preference Abundance

GL,WL,S U

WL U

GL,S U

A11,R U

CL,SL,S U

WL,R c

SL,WL,S c

GL, S u

GL,S u

GL,S u

All c

WL,R u

WL c

WL c

All u

GL R

HS u

WL u

All c

All R

All u

SL,GL,S R

PJ R

All R

All R

WL R

WL = Woodland

S = Saridy' substrate



The results of seasonal small mammal trapping studies are presented in Table 18. Trapping

locations are shown in Figure 2. The results are pooled by habitat for all studies

conducted on the leasehold. The sagebrush shrubland and wash terraces support the largest

small mammal populations as indicated by the least total numbers of trap nights per catch.

The deer mouse was the most common species encountered. The pinyon-juniper woodland also

supports large populations of small mammals. The pinyon mouse was the most common species

encountered in the woodland. The wash terraces and pinyon-juniper woodland tended to

support the most diverse rodent populations as reflected by the total numbers of species

caught. However, the pinyon-juniper woodland is the most diverse habitat because of the

more equitable distribution among the species present.

Qualitative trapping in selected areas throughout the leasehold produced three additional

species of small mammals that were not found in the routine trapping studies. Brush mice

were found in boulder habitat along lower Reed Wash and on a rocky slope covered with

pinyon and juniper in the N-14 coal resource area. The Ords' kangaroo rat was trapped in

Moenkopi Wash south of the N-14 coal resource area and was observed in saltbush habitat

along Reed Wash. The distribution of the kangaroo rat is limited to small areas along the

channels of the major washes where alluvial substrates with textures suitable for

burrowing occur. Mexican voles were trapped in reclaimed portions of the N-7/8 mining

area.

The results of the seasonal spotlight surveys for mammals and other nocturnal vertebrates

are presented in Table 19. The results are pooled for three survey routes established in

different portions of the leasehold and surveyed in different years. The locations of the

routes are shown in Figure 2. The most frequently observed species in most seasons was

the blacktailed jackrabbit, followed by the desert cottontail. Observation of these

species was not correlated with a particular habitat. Absolute species densities, based

upon estimated spotlight coverage acreages, were not calculated because of the relatively

few individuals observed in the surveys. No deer were observed in any spotlight survey.

The results of the seasonal predator scent station studies are presented in Table 20. The

routes on which the scent stations were located are shown in Figure 2. The results are

pooled from surveys conducted in different sections of the leasehold and in. different

years. None of the species that visited the scent stations can be correlated with a

specific habitat, so the results were combined for all habitats in each season.
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Species

Desert Cottontail

Blacktail Jackrabbit

Unidentified Lagamorph

Gray Fox

Coyote

Unidentified Canid

Domestic Cat

Great-horned Owl

TABLE 19

Results of Seasonal Spotlight Surveys

Conducted on the Black Mesa Leasehold

Numbers Observed Per Kilometer Censused

Spring Summer Fall Winter

0.11

0.15

0.01

0.01

0.01

0.14 0.10 0.08

0.14 0.12 0.07

0.02 0.02 0.01

0.02 -
-

0.01 0.01 0.02

- - 0.01

0.01 0.01 -

- 0.01 -

1

Results are consolidated from survey routes established in three areas of the leasehold

and conducted in: (1) 1979-80 by EH&A biologists (32.18 Km route replicated twice); (2)

1981-82 by Peabody biologists (16.1 Km route replicated twice); and (3) 1983-84 by

Peabody biologists (18.0 Km route replicated twice).
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TABLE 20

Seasonal Predator Scent Station

Results on the Black Mesa Leasehold

Visits/Scent Station Night

Species Spring Summer Fall Winter

Coyote 0.033 0.045 10.050 0.033

Fox 0.008 0.005 0.000 0.004

Dog 0.004 0.023 0.009 0.000

Unidentified Canid 0.021 0.014 0.005 0.004

Raven 0.017 0.000 0.023 0.000

Total Visits 20 19 19 10

Total Station-nights 242 222 222 242

Total Visits/Station-nights 0.083 0.087 0.087 0.041

Results are consolidated from surveys conducted in various sections of the leasehold in:

(1) 1979-80 by EH&A biologists (60 or 80 station-nights depending upon the season); (2)

1981-82 by Peabody biologists (45 station-nights per season); and (3) 1983-84 by Peabody

biologists (117 station-nights per season).
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Coyotes were the most frequent visitors to the scent stations during all seasons. Foxes

(Urocyon or Vulpes) infrequently visited the scent stations in all seasons with the

exception of fall. Domestic dogs frequented those scent stations that were placed near

human habitations. The winter season exhibited the least ratio of total visits per scent

station nights.

The results of the seasonal aerial census for mule deer conducted in 1979 and 1980 by EH&A

biologists indicated that mule deer occur in extremely low numbers in and surrounding the

leasehold. This observation and the lack of ground sightings in the past six years

indicated that additional aerial census work was unjustified. Only two mule deer were

seen during the aerial surveys. The individuals were observed outside the lease boundary,

north of the N-14 coal resource area. Personnel from the Navajo Game and Fish Program

conducted aerial deer herd composition surveys in mid-January, 1983, utilizing a B-1

helicopter. The survey area included the north and east portions of the Black Mesa and a

portion of Peabody's leasehold. Approximately three hours of flying time was devoted to

the area. A total of 16 deer were observed in the broken hill and canyon country near the

rim of the mesa. No deer were observed on or near the portion of the Peabody leasehold

surveyed.

In addition to the Erickson Cruise, spotlight and aerial surveys, Peabody biologists have

maintained mule deer observation records for the leasehold and vicinity since 1982. The

records are provided by mine personnel such as exploration drillers, surveyors,

environmental scientists, and biologists whose job responsibilities take them away from

areas of concentrated human activities. Such personnel are periodically interviewed

regarding mule deer sightings. Environmental Affairs personnel are required to report

sightings to the recording biologist because they spend a particular amount of time in the

field. Twenty-four records consisting of 47 total mule deer by 10 different observers

have been made on the leasehold and vicinity. Considering just the leasehold, 12 records

consisting of 18 total mule deer by 9 observers have been made. Of these, seven records

consisting of nine total mule deer have been made by Peabody's Environmental Affairs

personnel. Conservative estimates of the hours spent in the field over the recording

period by this last group of employees exceeds 37,324 hours. This would indicate that

approximately one mule deer is observed on the leasehold for each 5,332 manhours worked in

the field.

The results of samples conducted in the Gunnison's prairie dog colonies which occur on the
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TABLE 21

Summary of the Results of Sampling Conducted

In the Prairie Dog Colonies Found on the Leasehold

Location Estimated Size Active Burrows Estimated

1 2
of Colony of Colony (ha) per Hectare Population Size

N-14 Mining Area 19.4 102 3,949

J-7 Mining Area 2.4

J-8 Mining Area 33.7 44 2,969

Dinnebito Wash 7.9 10 160

1
The number of active burrows/ha was determined using the point-centered quarter technique

at the N-14 and J-8 colonies, and by physically marking and counting all burrows in the

Dinnebito Wash colony. The J-7 colony was not sampled.

2
Population size estimates are based upon the assumption of two prairie dogs per active

burrow.
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leasehold are summarized in Table 21. Four colonies were identified; three by EH&A

biologists in the N-14, J-7 and J-8 mining areas, and one by Peabody biologists in

Dinnebito Wash. The locations of the colonies are shown in Figure 2. The J-8 colony is

the most extensive colony in terms of area! extent.

The population sizes of the colonies were estimated on the basis of two prairie dogs per

active burrow. Using this assumption, the N-14 colony supports the largest population

(Table 21). The Dinnebito colony supports the least population. The survey conducted in

the N-14 colony occurred in 1980. The survey conducted in the Dinnebito colony occurred

in 1983. The variation in numbers of active burrows per unit area, and the corresponding

effects on population estimates can be attributed to the years in which the surveys

occurred. Populations appear to have been decimated in the past few years, probably as a

result of plague. Recent observations at the colonies first surveyed in 1980 indicates

much less activity and fewer individuals sighted.

The burrows in each prairie dog colony were systematically searched for black-footed

ferret sign using the procedures previously described. No evidence has been found which

indicates that black-footed ferrets exist on the leasehold.

Additional mammalian species have been documented on the leasehold from observational

records or other evidence. Rock squirrels are occasionally observed around rocky outcrops

throughout the leasehold. Mounds made by valley pocket gophers can be found wherever

loose pliable soils occur. House mice are frequent pests at revegetation seed storage

areas and in buildings. Porcupine dens and sign have been observed in upper Coal Mine

Wash, although none have been observed. Badger tracks have been found in the reclaimed

portions of the J-7 mining area and in the vicinity of J-10. A striped skunk was observed

in the sagebrush shrubland near the J-7 mining area and a road killed spotted skunk was

found.

The bat species whose geographic range includes northern Navajo County, and, therefore,

could potentially occur on the leasehold, are listed in Table 22. No surveys or sampling

of bats has been conducted on the leasehold, although bats are occasionally seen flying

near major impoundments during the late evenings of warmer months.

Reptiles and Amphibians. Reptiles and amphibians which have been recorded on or near the

Black Mesa leasehold, including assessments of each species relative abundance and habitat
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TABLE 22

Bat Species of Probable Occurrence on Black Mesa

Common Name

Yuma Myotis

Fringed Myotis

Long-legged Myotis

California Myotis

Smal1-footed Myoti s

Silver-haired Bat

Western Pipistrelle

Big Brown Bat

Hoary Bat

Spotted Bat

Townsend's Big-eared Bat

Pallid Bat

American Free-tailed Bat

Big Free-tailed Bat

1
From Hoffmeister, D.F. (1986).

57

Scientific Name

Myotis yumanensis

M. thysanodes

M. volans

M. californicus

M. leibii

Lasionyecteris noctivagans

Pipistrellus hesperus

Eptesicus fuscus

Lasiurus cinereus

Euderma maculata

Plecotus townsendii

Antrozous pallidus

Tadarida brasiliensis

T. macrotis

Revised 12/01/86



TABLE 23

Reptiles and Amphibians Recorded On or Near the Black Mesa Leasehold

Common Name Scientific Name

Tiger Salamander

Western Spadefoot Toad

Woodhouse's Toad

Red-spotted Toad

Lesser Earless Lizard

Collared Lizard

Eastern Fence Lizard

Sagebrush Lizard

Tree Lizard

Side-blotched Lizard

Short-horned Lizard

Plateau Whiptail

Striped Whipsnake

Gopher Snake

Western Terrestrial Garter Snake

Western Rattlesnake

1
Names follow Stebbins (1966).

Ambystoma tigrinum

Scaphiopus hammondi

Bufo woodhousei

B. punctatus

Holbrooki a maculata

Crotaphytus collaris

Sceloporus undulatus

S. graciosus

Urosaurus onatus

Uta stansburiana

Phyrnosoma douglassi

Cnemidophorus velox

Masticophi s taeniatus

Pituophis melanoleucus

Thamnophi s elegans

Crotalus viridis

AA = Aquatic Associated

GL = Grass!ands

WL = Woodlands

SL = Shrublands

S = Sandy Substrate

R = Rocky Substrate

C = Common: Found in number

U = Uncommon: Found in small numbers

R = Rare: Occasionally found in very small numbers
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Habitat
2

Preference

Relative

Abundance

AA R

AA C

A U

AA R

GL,S U

SL,R u

GL,SL,WL,R c

SL,WL,S. c

WL,R u

SL,R u

SL,WL,S u

WL,S u

WL R

All U

WL R

SL,WL U

W
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preferences, are listed in Table 23. Estimates of relative abundance and habitat

preference are based upon extensive field observation records. Pit-fall traps, used by

EH&A in the 1979-80 studies, proved unsuccessful for determining species relative

abundance.

The herpetofauna of the leasehold and surrounding area is not well represented. Only 16

species have been observed. The lizards, and particularly the Iguanidae, are the best

represented groups (seven species), but only two of these can be considered common

leasewide. The sagebrush lizard and eastern fence lizard were the two most widespread and

abundant species observed. Snakes of all species observed are sparse. Four species of

amphibians have been observed, reflecting the arid conditions of the region and lack of

riparian or aquatic habitat. One amphibian, the western spadefoot toad, can be considered

locally common where its habitat requirements are satisfied.

Aquatic Communities

No naturally occurring permanent impoundments or perennial streams occur on the Black Mesa

leasehold. Aquatic communities consist of small, internally draining impoundments in

reclaimed areas, temporary sediment ponds, freshwater ponds and MSHA impoundments. The

MSHA impoundments are of primary interest because of their large size and greater value to

aquatic, terrestrial and avian fauna, and aquatic and riparian vegetation.

An aquatic survey was conducted by EH&A biologists in July, 1980. Three ponds were

considered; the J-7 pond, and a small catchment in the reclaimed J-3 mining area. The

survey included qualitative and quantitative sampling of macrophytes, phytoplankton,

zooplankton, macroinvertebrates and fishes at the J-7 pond. The smaller, temporary pond

was described in qualitative terms. In addition to the biological aspects of the survey,

water quality parameters were measured.

Since the 1980 survey, only qualitative assessments have been made at selected man-made

impoundments. Most of the sediment control structures and internally draining reclaimed

impoundments are ephemeral and lack the stability to support permanent aquatic flora and

fauna. The larger MSHA impoundment do or will permanently impound water, unless removed

as part of the postmining land use. The J-7 pond has existed for a sufficient period of

time to develop a relatively diverse aquatic community. The other MSHA ponds have not

existed long enough to stabilize, but will likely develop similarly to the J-7 pond.
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TABLE 25

Estimated Density of Phytoplankton Collected From J-7 Pond ,

8 July 1980

Taxa Density (No./ml)

Chlorophyta

Elakatothrix sp. 68

Gloeocystic gigas 86,602

Baci1lariophyta

Selenastrum sp. 68

Cryptophyta

Chroomonas sp. 68

Cryptomonas sp. 204

Cyanephyta

Anabaena sp. 68

TOTAL (No./m2) 87,078

TOTAL TAXA 6

Location of J-7 Pond shown on Exhibit 3-1.
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TABLE 26

Estimated Density of Zooplankton Collected From J-7 Pond,
8 July 1980

Taxa Density (No./m1)

Ratifera

Conochioloides dossuari us 10

Euchlanis dilatata

Hexarthra mina

Lecane luna

Lecane ohioensis

5

8

85

3

Lepadel1 a sp. 3

Monostyla bul la -jgO

Polyarthra vulgaris 3

Rotaria sp. 10

CIkadocera

Ceriodaphnia reticulata 10

Chydorus sphaericus 43

Copepoda

Cyclopoid copepodid 30

Nauplii 480

Gastrotricha 5

TOTAL (No./D 875

TOTAL TAXA u
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TABLE 27

Macroinvertebrates Collected by Dip Net From J-7 Pond,

8 July 1980

Taxa

Arthropoda

Crustacea

Ostracode

Cypridae

Jnsecta

Ephemeropters

Callibaetis sp.

Odonata

Enallagma sp.

Ischnura sp.

Sympetrum sp.

Diptera

Anopheles sp.

Chironomus riparius group

Mollusca

Gastropoda

Gyraulus sp,

TOTAL NUMBER

TOTAL TAXA

63

Total Number

22

44
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The i_n situ water quality parameters sampled in the 1980 survey included depth,

temperature, dissolved oxygen, conductivity, salinity and pH. Additional chemical

analysis included phosphates, nitrate, chloride, sulfate, coliform and total dissolved

solids. The chemical analysis revealed that the ponds are alkaline with moderately high

dissolved oxygen (EH&A 1980). Uniformly low nitrate concentrations and low coliform

counts were observed. All other parameters were variable.

The fishes, phytoplankton, zooplankton and macroinvertebrates sampled in the J-7 pond are

presented in Tables 24, 25, 26 and 27, respectively. The data is extracted in summary

form from EH&A (1980). The method used to collect the data may be found in that document

as well. The flora and fauna, except fishes, are typical of what can be expected in the

larger impoundments as they develop. Fishes have been introduced in the J-7 impoundment.

It is probable that fishes will be introduced in other ponds as well.

Important Wildlife Species

Categorically, important species include those that are: (1) recreationally or

commercially important; (2) Federal, State and/or Tribal listed threatened or endangered;

(3) raptors and other key migrants; (4) important to the well-being of a species within

criteria (1), (2) or (3); (5) critical to the structure and function of the ecological

system; and (6) pests.

Recreationally or commercially important species include the fur-bearers and game species

hunted either for food or sport. The four fur-bearers of significant occurrence on the

leasehold include the coyote, bobcat, red fox and gray fox. Commercial trapping permits

are issued by the Navajo Fish and Wildlife Branch for the Black Mesa area. The Branch

maintains harvest information obtained from trappers which is used for furbearer

management purposes. The harvest information was summarized for the regulatory authority

in the Vegetation and Wildlife Resources 1985 Report for the Black Mesa Mines (referenced

in Attachment 1).

Navajo Nation game biologists have conservatively placed the adult bobcat population on

the reservation at approximately 2,387 individuals (1981-1982 Navajo Reservation Bobcat

Harvest Report). This estimate of one adult cat per 47.6 square miles is felt to be

rather imprecise. The game biologists now place the population at 15 to 20 thousand

bobcats of all age classes, which results in one cat per 5.6-7.6 square miles. Peabody^
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Black Mesa leasehold is approximately 100 square miles in area. Based upon the population

estimates provided by the Tribe, from 2.1 to possibly 18 bobcats could conceivably occur

on the leasehold. The population estimates appear reasonable based upon the number of

incidental bobcat observations that have been recorded. A portion of this population can

be expected to be lost as a result of mining activities through direct mortality and loss

of habitat.

Mule deer, waterfowl, mourning doves, and lagomorphs are the principle game species which

occur on the leasehold. Conflicting information has been received by Peabody from various

Tribal agencies regarding the status of hunting seasons, open and closed units, and legal

game species in the hunting units surrounding the leasehold. To the best of Peabody's

knowledge, the area surrounding the leasehold is open for hunting waterfowl, mourning

doves, and desert cottontails in season. A game management unit on Black Mesa east of the

study area was opened for rifle mule deer hunting in 1985. The area of Black Mesa

containing the leasehold is not open to mule deer hunting and is not a specifically

designated big game management unit.

The results of spotlight surveys and aerial deer surveys by Peabody Coal Company and the

Navajo Tribe are discussed elsewhere in this chapter. It is clear that the mule deer

population is extremely low on the leasehold. This observation is based on a sound and

extensive baseline surveying effort as well as ongoing monitoring records maintained by

Peabody biologists. However, habitat enhancement activities in the postmining landscape

have been incorporated into the Revegetation Plan (Chapter 23> which will benefit this

species.

Fifty-seven species of wildlife of known possible or probable historical occurrence on or

v Pgar the Black Mesa permit area are currently on wildlife agency lists of management

concern (Table 28). Of these, four are federally endangered and one is federally

q? t§tfeatej>ed. The following individual accounts discuss the existence of each of these

Species -m and surrounding the permit area, and potential mining-related impacts (if any)
•^ or

-4,Assessmefras of occurrence in the permit area are based upon field observations during the

coursefc>w conducting ongoing wildlife monitoring activities and baseline studies (refer to

n?^I^\\?Iw^ wildlife monitoring reports 1981-1992)

Humpback chub (Gila cypha). The humpback chub does not occur in the permit area. The

nearest population occurs in the Little Colorado River near its confluence with the
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TABLE 28

Agency Listed Wildlife Species of Known, Possible

or Probable Historical Occurrence on or Near the

Black Mesa Permit Area

•*•

Federal

1
Status

State Nav. Tribal Occurrence

Species Status

Humpback Chub (Gila cypha) E E

Razorback Sucker (Xyrauchen texanus) E E

Western Grebe (Aechmophorus occidentalis) HI

Clark's Grebe (Aechmophorus clarki) - C

American White Pelican (Pelecanus

erythrorhynchos) HI

Double-crested Cormorant (Phalacrocorax auritus) HI

Great Egret (Casmerodius a Ibus) - E

Snowy Egret (Egretta thula) - T

Green-backed Heron (Butorides striatus)

Black-crowned Night-Heron (Nycti corax

nycticorax)

White-faced Ibis (Plegadis chihi) HI

Wood Duck (Aix sponsa) HI

Osprey (Pandion haIiaetus) - T

Bald Eagle (Haliaeetus leucocephalus) E E

Northern Harrier (Circus cyaneus)

Cooper's Hawk (Accipiter cooperi) HI

Northern Goshawk (Accipiter gentilis) C C

Swainson's Hawk (Buteo swainsoni) C

Ferruginous Hawk (Buteo regal is) HI T

Golden Eagle (Aquila chrysaetos) EPA

Merlin (Falco columbarius) HI

Prairie Falcon (Falco mexi canus) HI

Peregrine Falcon (Falco peregrinus) E C

Sora (Porzana carolina)

Long-billed Curlew (Numenius americanus) C

Common Snipe (Gal Iinago galIinago)

Yellow-billed Cuckoo (Coccyzus americanus

idental is) C T

wl (Tyto alba)

lated Owl (Otus flammeolus)

n Pygmy Owl (Glaucidium gnoma)

ng Owl (Athene cunicularia) HI

Spotted Owl (Strix occidental is Iucida) T T

red Owl (Asio otus)

ared Owl (Asio flammeus)

ed Kingfisher (Ceryle alcyon) - C

ewis Woodpecker (Melanerpes lewis) HI

Willow Flycatcher (Empidonax trai11ii extimus) PE E

Hammond's Flycatcher (Empidonax hammondi i)
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PI

PI

M2

NR

M1

M1

M1

M2

NR

M2

M2

M1

M2

M1

M/W

R +

R +

M1

M/W

R-

M/W

M/W

M2

M2

M1

M2

NR

NR

M1

R-

NR

R +

R +

NR

M2

M/W

M1

M1
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TABLE 28

(Continued)

Species

Tree Swallow (Tachycineta bicolor)

Purple Martin (Progne subis)

Black-billed Magpie (Pica pica)

Black-capped Chickadee (Parus atricapiIlus)

Marsh Wren (Cistothorus pa lustris)

Loggerhead Shrike (Lanius ludovicianus)

Grey Vireo (Vireo vicinior)

Yellow Warbler (Dendroica petechia)

American Redstart (Setophaga ruticiI la)

Brewer's Sparrow (Spizella breweri)

Bobolink (Dolichonyx oryzivorus)

Pine Grosbeak (Pinicola enucleator)

Spotted Bat (Euderma maculatum)

Navajo Mexican Vole (Microtus mexicanus

nava jo)

Black-footed Ferrett (Mustela nigripes)

Intermountain Grey Wolf (Cam's lupus youngi)

Mountain Lion (Felis concolor)

Rocky Mountain Elk (Cervus elephus nelsoni)

Federal

1
Status

HI

HI

State Nav. Tribal Occurrence

Status Status On BMPA

M2

M1

NR

NR

M2

R +

R +

M2

NR

R+

M1

M/W

NR

R+

NR

NR

Ml

M1

Federal Status: E = Endangered; T = Threatened; C • Candidate; HI = High Federal

Interest; EPA = Bald and Golden Eagle Protection Act; PE = Proposed

Endangered

"State Status: E = Endangered; T = Threatened; C = Candidate; X = Extinct

Navajo Tribal Status: 1 = Extirpated; 2 = Endangered; 3 = Threatened; 4 = Candidate

Occurrence on Black Mesa Permit Area (BMPA) (observation period from 1979 - 1993): PI

outside BMPA but in situation(s) of potential impacts; M1 = migrant or transient

occurrence, less than 10 records; M2 = migrant or transient occurrence, 10+ records;

M/W= migrant/transient,

winter occurrences; R- = resident, breeding unconfirmed; R+ = resident, breeding

ifirmed; NR = no records.
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Colorado River near Grand Canyon. Other populations occur in the Colorado River in Grand

Canyon, Westwater, and Debeque Canyons of the Colorado River, Desolation and Gray Canyons

of the Green River, and Yampa and Whirlpool Canyons in Dinosaur National Monument (58 FR

6578).

The humpback chub is found in remote river canyons where they utilize a variety of

habitats, including pools, riffles, eddies, and rapids (58 FR 6578). These habitat

requirements are not met within or proximate to the leasehold. The USFWS expressed

concern that mining-related surface water depletions in the Moenkopi and Dinnebito

drainages, both tributary to the Colorado River, might reduce streamflow in the Little

Colorado. However, OSM's cumulative hydrologic impact assessment shows that no detectable

decrease in discharge has occurred from mining in the Moenkopi drainage (Final

Environmental Impact Statement, Proposed Permit Application, Black Mesa-Kayenta Mine,

Navajo and Hopi Indian Reservations, Arizona, OSM-EIS-25, 1990). Less interception of

flow will occur in the Dinnebito Wash. Therefore, no adverse affects from surface mining

will occur on this species.

Razorback sucker (Xyrauchen texanus). The razorback sucker does not occur in the permit

area. The nearest known population is located at the mouth of the Little Colorado River.

As with the humpback chub, no hydrologic impact will occur which will adversely affect

this species.

Western Grebe (Aechmophorus occidental is). This species is characterized as an uncommon

migrant on the leasehold (see Table 1). All observation records are from the J-7

impoundment. Most of the observations were made in the months of April and October. The

potential impacts of surface coal mining on western grebes are related to disturbances of

nesting habitat (FWS/OBS-83/35). Since western grebes are migratory on the leasehold in

numbers, no impacts are expected.

rebe (A^ clarki). No Clark's grebes have been observed on the leasehold, thus no

re expected

n White Pelican (Pelecanus erythrorhynchos). This species is a rare migrant on the

sehold (see Table 1). Four individuals were observed at the J-3 reclaimed area on

October 18, 1984. All remaining observations are from J-7 pond and consist of five

observations totaling about 280 individuals. No mining-related impacts are expected to

affect this species due to its rare migratory status.
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Double-Crested Cormorant (Phalacrocorax erythrorhynchos). One record: an immature was

present at Pond KMFWP 17-24 August 1990. Because of its sparse transitory status, no

mining-related impacts will affect this species.

. * •

Great Egret (Casmerodius aIbus). One record: a single bird was observed at J-7 pond from

25 September - 1 October 1990. Because of its sparse transitory status, no mining-related

impacts will affect this species.

Snowy Egret (Egretta thula)• Snowy egrets are relatively common migrants at ponds

throughout the Black Mesa leasehold. No mining-related impacts will adversely affect this

species due to its migratory status and lack of breeding populations.

Green-Backed Heron (Butoroides striatus). This species occurs as a sparse migrant

throughout the Navajo Nation (Jacobs 1986). No records have been made in the Black Mesa

permit area. No mining-related impacts will occur to this species.

Black-Crowned Night-Heron (Nycticorax nycticorax). A rare migrant with most of the 13

records from J-7 pond. No mining-related impacts will affect this species.

White-faced Ibis (Plegadis chihi). This species is an uncommon migrant at ponds

throughout the leasehold (see Table 1). Most records are made in the months of April,

May, August, and September. Surface coal mining impacts are related to potential nesting

habitat disturbance (FWS/OBS-83/35). No major impacts on this species are expected to

occur at the Black Mesa mining complex because of its migratory status.

Wood Duck (Aix sponsa). This species is a rare migrant (see Table 1) having been observed

only once at the J-7 impoundment on December 6, 1985. Potential impacts from surface coal

mining have been identified as breeding site disturbances (FWS/OBS-83/35). No impacts

will occur on this species as a result of surface mining activities on the Black Mesa

leasehold.

Osprey (Pandion haliaetus). This species is a regular migrant throughout the permit area

in small numbers.. No mining-related impacts will affect this species due to its migratory

status; \ " &?$

••••> <& &%
§ M -^ it CaJJ
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Bald eagle (Haliaeetus leucocephalus). Bald eagles have been sighted within the boundary

of the leasehold on three occasions. Bald eagle sighting reports were filed with the

Navajo Fish and Game Program, as per their procedures. This species occurs as a resident

along the Salt and Verde Rivers in central Arizona, but is of transitory status in

northern Arizona (Phillips et al. 1964). Occasional sightings of migrating eagles can be

expected throughout the Black Mesa region, especially in early winter. Although an

occasional migrant may transit the area, the Black Mesa/Kayenta Mine leasehold exhibits

minimum utility for this species and no impacts are expected.

Northern Harrier (Cireus cyaneus). This species is a migrant and will winter on the

leasehold. Harriers are most frequently seen using reclaimed areas. Since the reclaimed

lands are beneficial to this species and no nesting sites are known, mining-related

impacts will not occur.

Sharp-Shinned Hawk (Accipiter striatus). This species is primarily a migrant on the

permit area. Although nesting rarely occurs in pinyon-juniper in northeastern Arizona

(Woodbury and Russell 1945), no known nesting has been documented in the permit area.

Because of its migratory status, no mining-related impacts will affect this species.

Cooper's Hawk (Accipiter cooperi). The Cooper's hawk has been characterized as an

uncommon permanent resident on the Black Mesa leasehold (see Table 1). It is more

numerous as a migrant. This species breeds in the mixed conifer woodland habitat. Small

numbers nest in dense stands of pinyon-juniper woodland on the leasehold. The Cooper's

hawk is primarily an inhabitant of woodland habitats. This species will be eliminated

from those tracts of pinyon-juniper woodland that will be disturbed by surface mining

es on the leasehold. Based upon the observation records, an optimistic estimate

pairs may be lost.

Goshawk (Accipi ter gentilis). This species is characterized as a sparse

and winter resident in the permit area. Breeding likely took place at one site

-juniper woodland in the J-21 mining permit area in 1988 and breeding was

there in 1993. Since no other evidence of breeding has been noted, perhaps only

this single pair will be eliminated as a result of mining activities. The migrant and

wintering population will not be adversely affected by mining activities.
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Swainson's Hawk (Buteo swainsoni). Swainson's hawks are rare migrants (six total

records). Because of this species' sparse migratory status, no mining-related impacts

will occur.

Ferruginous Hawk (Buteo regal is). This hawk is an uncommon migrant and winter resident

most frequently seen using reclaimed areas. An open country raptor that exploits the

reclaimed landscape, this species will not experience negative mining-related impacts.

Golden Eagle (Aquila chrysaetos). Golden eagles are of sparse, irregular occurrence as

transient individuals. Evidence exists of nearby breeding birds exploiting locally or

temporally abundant prey (i.e., prairie dogs) in the permit area. No negative

mining-related impacts will affect this species.

Merlin (Falco columbarius). This species is a rare winter resident on the leasehold from

late October to mid-February (see Table 1). It prefers open habitats. Major surface coal

mining impacts are related to breeding areas (FWS/0BS-83/85). The status of this species

on the leasehold precludes the potential for impacts. The establishment of open

landscapes in the reclamation process will benefit this species. Twenty-one of the

thirty-four Merlin records collected on the leasehold were near or from reclaimed areas.

Prairie Falcon (Falco mexicanus). This species has been characterized as an uncommon

permanent resident (see Table 1) although no pairs are known to nest on or near the

leasehold, and the observation records thus far obtained do not suggest breeding. Given

the status of this species, the lack of evidence regarding nesting, and that potential

nesting cliffs will not be disturbed by mining activities, potential mining related

impacts can be considered minimal.

Peregrine Falcon (Falco peregrinus). While still listed as endangered by the USFWS and

ajo Tribe, this species has been down-listed to a candidate species by the Arizona

Fish Department because of substantial population increases throughout the State,

it area occurrences are comprised exclusively of transitory individuals.

x^jna, nesting peregrines require extensive cliff formations that are of great

£'). he^hj^and which may or may not be situated near bodies of water. These general habitat

Requirements are met along the escarpment that forms the north and east ends of the Black

Mesa. The leasehold and vicinity lacks such habitat, and consequently, peregrines are
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absent as a breeding species or frequently observed migrant. The small number of

sightings supports the conclusion that peregrines infrequently utilize habitats on the

leasehold. It is interesting to note that several of the birds observed on the leasehold

were over reclaimed areas. In one case, they were observed hunting hocned larks which are

very abundant on the reclamation. In another instance, they were observed hunting ducks

on several small internally draining impoundments in a reclaimed area. Perhaps the open

character of the reclaimed areas and additional amounts of surface water are of potential

benefit to the peregrine falcon. The long-term effects of disturbance of the

pinyon-juniper habitat on peregrines will be minimal given the rare transitory status of

this species on and near the leasehold and the distance between the disturbance areas and

the nearest potential breeding habitat.

Sora (Porzano carol ina). The sora is a sparse migrant. The 15 records are all from

ponds. No negative mining-related impacts will affect this species.

Long-billed Curlew (Numenius americanus). This species is a rare migrant (see Table 1 -

four records from April, May, June, and August). Surface coal mining impacts are reported

to be associated with nesting habitat (FWS/OBS-83/35). Impacts on this species will be

negligible at the Black Mesa complex because of its sparse transitory status.

Common snipe (GalIinago gallinago). This species is a sparse migrant on the leasehold.

Its transitory status precludes adverse impacts from surface mining activities.

Yellow-Billed Cuckoo (Coccyzus americanus occidental is). There are no records from the

leasehold. Although a sparse transient on the Navajo Nation (Jacobs 1986), the absence of

well developed cottonwood-wiI low riparian vegetation on the permit area precludes negative

mining-related impacts.

(Tyto alba). There are no records from the leasehold. Its scarcity on the

tion (Jacobs 1986) and lack of any individuals in the permit area preclude

ining-related impacts.

ed Owl (Otus flammeolus). There are two records (transients) from the permit

Srea. A lack of suitable breeding habitat (ponderosa pine-oak woodland) and the

transitory status of this species preclude negative mining-related impacts.
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Northern Pygmy-Owl (Glaucidium gnoma). This species appears as a resident in mixed

conifer woodland near the permit boundary. Lack of disturbance to that habitat type

precludes negative mining-related impacts.

Burrowing Owl (Athene conicularia). There are no records from the Black Mesa leasehold.

Although suitable appearing habitat exists in the permit area, the absence of any

individuals preclude negative mining-related impacts. The reclaimed areas offer

potentially exploitable habitat for this species.

Mexican Spotted Owl (Strix occidentalis iucida)(MSO). This species has been listed by the

U.S. Fish and Wildlife Service (USFWS) and Navajo Nation Department of Fish and Wildlife

(NNDFWL) as threatened. MSOs have been monitored by Peabody in mixed conifer woodland

adjacent to the mine permit area since 1982 and intensively from 1994-2000.

Little is currently known about the habitat requirements of the MSO. Suitable habitat

characteristics described by the USFWS include: 1) mid-aged, mature, and old forest

habitats with multiple canopy layers, moderately closed to closed canopies, a component of

large-statured trees, and presence of standing dead and down woody material; and 2)

forested and non-forested canyons with rock walls and steep slopes. Nesting habitat is

provided by stands with high tree density, and a great degree of canopy closure. Nesting

MSOs utilize stands varying from a few acres to over 50 acres in size. Suitable habitat

characteristics exist near the north and east rim of Black Mesa in the mixed conifer

woodland (Chapter 10, Page 14 and Chapter 9 describes this habitat) . The mixed conifer

woodland typically occurs in steep, rocky canyons and north facing slopes at elevations

above 6800 feet. Habitat occurrence is controlled by topography, aspect, and elevation.

Fragmented stands occur north and east of the permit area with more extensive, continuous

stands as elevation increases and topography becomes rougher as one proceeds further north

and east of the permit area. Drawing 85320a shows the mixed conifer woodland in the

permit area and within a two-mile buffer area around the permit area boundary.

The first documentation of MSOs on northern Black Mesa occurred in 1982 when molted

feathers were found under a roost tree. The first nesting pair (Site 1) was found on June

24, 1983. A second pair was observed in 1984 and 1985, and their nest site was located on

April 11, 1986 (Site 2). A third nest site was located in May 1986 (Site 3). Site 2 was

the first confiaeigtSpPSIj&fcfeding site located within two miles of the lease boundary. During

the period^af^reco©., morteJVfeathers have been found in numerous other canyons where
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mixed conifer woodland is prevalent. The occupancy of nest Sites 1 through 3 has been

variable (Table 29) . Sites 1 and 2 underwent long periods of inactivity (five and six

years, respectively) . Site 3 had been active for seven consecutive years (1986 to 1993) .

In the process of mapping and evaluating potential habitat in 1993, single MSOs were found

in six new localities (Sites 4, 5, 6, 10, and 11). All of these observations were within

two miles of the leasehold. Subsequent checks for nests resulted in confirmed breeding at

Site 5. Site 5 was the second nest site documented within two miles of the permit

boundary. Site 9 was an owl nest site used in 1993 whose owners have yet to be

determined. Outside of the two-mile buffer, a fifth confirmed breeding site (Site 7) was

located along with another possible breeding locality (Site 8) .

Annual wildlife monitoring reports for the Black Mesa Complex have been submitted to OSMRE

for the period 1994-2001. These reports contain substantial additional MSO monitoring

results and data and document procedures used to fulfill MSO monitoring requirements.

Historical mining-related disturbances have ranged from 1.9 to 4.5 miles distant from the

observation and nesting sites (Table 30). Mining disturbances were projected to approach

to within 1.4 miles of Site 5 and 1.6 miles of Site 9 with mining at N-10 and N-ll in the

year 2003 and 1994, respectively (Table 30) . As of 2001, no disturbance has occurred in

N-10 and mining in N-ll is moving away from the lease area boundary. Habitat disturbances

unrelated to mining operations (e.g., brush control, pinyon-juniper chaining, livestock

pond construction) have already occurred within close proximity to many sites.

The mixed conifer woodland habitat differs significantly from the pinyon-juniper woodland

habitat occurring on and near the permit area in several respects (Table 31). These

differences help to explain why MSOs utilize the mixed conifer woodland habitat for

breeding, roosting, and foraging; with apparently limited or no use of pinyon-juniper

habitat on and near the permit area. This observation is supported by the fact that all

Black Mesa MSO observations made to date have occurred in mixed conifer woodland habitat,

or in isolated instances, in areas immediately adjacent to such habitat. The six known or

suspected MSO breeding sites identified from 1983 to 1993 were all located in canyons

supporting mixed conifer woodland. The mean elevation at which these sites are located is

7080 feet (range = 6880 to 7200 feet) in canyons averaging approximately 175 feet deep

(range = 120 to 240 feet). In addition, all confirmed nest sites were located in potholes

and caves.^Monitoring from 1994 to 2000 supports these observations.
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Little suitable MSO habitat occurs within the permit area. No direct disturbance of

breeding habitat will occur. Suitable habitat does occur within two miles of the permit

area. After nearly 30 years of mining activities on Black Mesa, the MSO continues to

successfully breed in preferred habitat adjacent to the leasehold, apparently in

relatively close proximity. This gives evidence to the fact that the mining activities

have not adversely impacted this species.

No potential exists for direct mining-related impacts to the MSO population because no

suitable breeding habitat will be disturbed. The potential may exist for indirect

impacts; however, these impacts would be slight due to the distance between operational

activities and known or suspected breeding areas. Consideration of blasting as a possible

mining related impact has been raised. However, the buffering effects of distance and

topography greatly reduce the potential for disturbance to the birds (see Attachment 3).

Furthermore, the work of Holthuijzen et.al. (1990) who concluded that "blasting associated

with limited human activities does not need to be restricted at distances less than 125 m

from occupied prairie falcon aeries, provided that peak noise levels do not exceed 140 dB

at the aerie and no more than 3 blasts occur on a given day or 90 blasts during the

nesting season" and Ellis et.al. (1991) who states "...responses to real and simulated

mid- to high altitude sonic booms were often minimal and never appeared productivity

limiting" to breeding raptors indicates that the blasting (which will occur no closer than

ca 7400 feet) will have a negligible effect on the MSOs. Additionally, the population of

MSOs on Black Mesa has been exposed to distant mining related blasting for greater than 20

years and cannot be considered a population naive to this disturbance. Also, this

subspecies has apparently evolved in the American southwest in the presence of a strongly

developed monsoon season (during the breeding period) that is typified by frequent

convectional storms that may generate considerable lightning activity and associated

thunder. This raises the possibility that the MSO may, in reality, possess a high

tolerance to noise disturbances similar to thunder, such as distant blasting.

As required, Peabody has obtained additional information on the Black Mesa MSO population.

This effort included: 1) estimation of population size; 2) analysis of food habits; and

3) determination of breeding success. The information was reported to the regulatory

authority on an annual basis (1994-2001) for use in assessing potential impacts. If

.on and planning was to be undertaken toimpacts were^4^«t^i:'ect^>appropriate consultatit

mitigate i'mgacts ar^protedfe'^he species.
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Nest Site

TABLE 29

Historical Occupancy of Five Mexican Spotted Owl

Nest Sites on Northern Black Mesa, Navajo County, Arizona

Pair seen 24 June 1983, 20 June 1984, 14 September 1984. Molted feathers found

14 June 1985. No evidence of occupancy 1 July 1985 to 20 June 1989 when old

molted feather found. Signs of recent occupancy seen 24 May 1990. Bird seen in

cave 30 April 1991. Pair seen 26 March 1992. One adult with two fleoged young

seen 18 June 1992. Adult pair seen 20 April 1993.

Pair seen in area 18 September 1984, 2 August 1985. Breeding in 1986 (one

young) and 1987 when two young found dead in nest and no sign of adults in area

on 11 June. No evidence of occupancy seen until 20 April 1993 when two adults

were seen.

Site occupied 1986 through 1993 with young (two) seen in site on 9 June 1986, 12

June 1987, one fledgling seen 22 June 1992, and female in cave on 20 April 1993.

Site occupied in 1993 (female observed incubating on 6 May 1993) . Nest site

located in small cliff.

Site occupied in 1993 (female observed incubating on 6 May 1993). Nest site

located in large cliff.
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TABLE 31

Habitat Attribute Comparison Between Mixed

Conifer Woodland and Pinyon-Juniper Woodland

Attribute Mixed Conifer Woodland Pinyon-Juniper Woodland

Component of large trees (e.g.,

Douglas fir, ponderosa pine)

Community restricted to north-

facing slopes and canyons

Restricted to elevations >6800 feet

Consistent presence of deciduous

shrub understory (Quercus. Rjbes,

Fendlera)

Cliff formations ( > 20 feet high

containing potholes, crevices)

Presence of large snags > 35 feet

in height

Consistent presence of large

boulders and rubble zones

Multiple canopy layers

ately closed to closed canopy

Downed] woody material

istent surface water (e.g.,

seeps, springs, potholes)

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Common

Common

Common

71g

No

No

No

No

No

No

No

No

Uncommon

Uncommon

Extremely Rare
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The monitoring plan was implemented to ensure that the MSO was being adequately protected.

The intensity, methods, study area, and objectives of the monitoring plan were consistent with

the level of impact that might occur. The objective of the plan was to monitor the breeding

population of MSOs on and near the permit area. Monitoring consisted of tracking the

reproductive output of the owls over time by checking nest site occupancy and productivity.

These data were evaluated with known and/or modeled values from other MSO populations to

determine if the Black Mesa population was reproducing at sufficient levels. All known or

suspected breeding localities near the permit area were visited early in the breeding season

(March, April) to determine if the sites were being used in the particular study year.

Subsequent visits, later in the breeding season, were made to those sites that were occupied

to determine the number of young fledged. Productivity checks were timed so that counts were

made when the chicks were near fledging (approximately 30 days in age).

Within the two mile buffer, the six known sites and any new sites were visited in March/April

to determine presence of birds. Following this initial check, nocturnal survey stations were

selected to effect a complete coverage survey following U.S. Forest Service (USFS) Region 3

Inventory Protocol of all remaining mixed conifer woodland habitat and those sites where birds

were not initially located within the two mile buffer. Outside of the two mile buffer, only

those previously identified sites were monitored using diurnal monitoring techniques

previously followed. In 1999 and 2000 the method of calling was changed by implementing

continuous calling routes where fixed-point calling stations were previously used. This aided

in expanding the survey into more suitable habitat and better documenting MSO activity.

Nocturnal surveys following the USFS protocol were also conducted annually for a seven-year

period at and adjacent to the N-ll mining area starting in 1994. Initially, ten to twelve

survey stations were located in the mining area and at intervals extending outside the mining

area toward known suitable habitat. Once mining disturbances began, the survey stations

located in the disturbance area/suitable habitat buffer area continued to be monitored for the

remainder of the seven-year period (1994 to 2000). The above procedures, and those detailed

in annual wildlife monitoring reports for 1994-2000, will be used to conduct surveys at and

near the N-10 mining area starting two years prior to scheduled disturbance and for three

years thereafter. Sampling design will be the same as that utilized previously at N-ll.

An estimate of^y*e7,ieq«iilation size in the permit area and within the two-mile buffer was

made each/ry^ar bag§jd upofrJ,*T&e sum of all MSOs counted during the breeding and supplemental

surveys/'V' Each^MSQjjS^ound was^exed and aged, if possible, using known plumage and molt
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sequences. The age structure data may have important implications for insular MSO populations

(Gutierrez and Prichard, 1990).

Prey habits were studied using pellet content analysis from collections at known roosts and

nest sites. General prey preferences are known for MSOs. Ganey (1992) found that woodrats

comprised 81.7 percent of the prey biomass from a sample of Mexican spotted owl pellets

collected on Black Mesa. Annual reproductive output is probably related to prey abundance,

similar to other raptors on Black Mesa. Pellet analysis may indicate the particular prey

species or species group being most utilized during good or poor reproductive years.

The previous study information has been reported to the regulatory authority annually for

seven years beginning in 1994. The results were used to assess the population status and

detect unusual fluctuations (i.e., population declines). It is emphasized that unusual

fluctuations may not be attributable to the effects of mining. In the event that the

population behaves unusually, additional studies to determine the cause of the population

changes would be warranted. These studies would be developed in consultation with OSMRE. The

original five-year monitoring period was extended to seven years (1994-2000). Based on these

studies, the status of knowledge for MSOs on Black Mesa has been increased and no apparent

impacts from mining have been detected. Beginning in 2001, MSO monitoring will be

discontinued and will only be reinitiated if mining activity is scheduled to resume in N-10.

The monitoring will follow the current plan in effect. Monitoring results from any new

studies will continue to be reported to the regulatory authority.

Long-eared Owl (Asio otus). The status of this species on and surrounding the leasehold is

uncertain (six records of which two were victims of predators). Breeding occurred in pinyon-

juniper woodland in the J-21 mine permit area in 1990. Although rare, the breeding record

indicates that at least one breeding pair will be eliminated due to mining activities. One

record is currently from a reclaimed area. Since this species forages over open terrain, the

reclaimed areas offer potential feeding habitat. Mining-related impacts are expected to be

minor given the number of records, and will be offset by the reestablishment of beneficial

habitat.

Short-eared Owl (Asio flammeus). Although known from a few records in northeastern Arizona

(Jacobs 1986), the absence of this species from the permit area (no records) precludes

negative mining-re^t^OitmSSf^pW^v The reclaimed areas provide potential foraging habitat for

this species. /~/V aa8
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Belted Kingfisher (Cervle alcyon). This species is a fairly common migrant in the permit

area. Lack of suitable breeding habitat preclude negative mining-related impacts.

Lewis' Woodpecker (Melanerpes lewis). This species is a rare migrant (one winter record).

Lack of suitable breeding habitat in the permit area precludes negative mining-related

impacts.

Willow Flycatcher (Empidonax traillii extimus). The USFWS currently proposes to list the

"southwestern" subspecies as endangered. No Willow Flycatchers are known to breed on or

near the permit area. Suitable habitat of cottonwood-wiI low or tamarisk with permanent

flowing water is absent on or near the permit area. Recent breeding season bird censusing

of such habitat along intermittent reaches of surface water on the leasehold have revealed

no Willow Flycatchers (data not reported). No downstream surface water impacts from the

Black Mesa complex will occur in the small reach of proposed critical habitat on the

Colorado River downstream from the confluence of the Little Colorado River (Final

Environmental Impact Statement, Proposed Permit Application, Black Mesa-Kayenta Mine,

Navajo and Hopi Indian Reservation, Arizona, OSM-EIS-25, 1990). The five records

totalling six birds noted in the permit area, are all likely migrant individuals of more

northerly subspecies.

Hammond's Flycatcher (Empidonax hammondii). This species has been characterized as a

common migrant in northeastern Arizona (Monson and Phillips 1981). It breeds in

spruce-fir forest. Such habitat does not occur in the permit area, precluding potential

adverse mining-related impacts.

Tree Swallow (Tachycineta bicolor). Tree swallows are common migrants. Lack of suitable

breeding habitat (montane, aspen/conifer forest) in the permit area preclude negative

mining-related impacts.

tin (Progne subis). This species is migrant (only two records on or near the

Lack of suitable breeding habitat (montane forest) in the permit area

egative mining-related impacts.

ed Magpie (Pica pica). There are no records for this species from the

Lack of suitable breeding habitat (well developed riparian vegetation)

negative mining-related impacts.
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plantingjV^rogram (Chapter 23) will provide suitable nesting habitat in the reclaimed

;wer's sparrows have been documented to breed in reclaimed shrublands on the

Black-capped Chickadee (Parus atricapiIlus). This species is caracterized as a sparse

winter visitor to the Navajo Nation in tamarisk and aspens (Jacobs 1986). Since tamarisk

vegetation on the leasehold will not be disturbed, no mining-related impacts are expected.

Marsh Wren (Cistothorus palustris). Marsh wrens are fairly common migrants at ponds on

the leasehold. Lack of a breeding population precludes negative mining-related impacts.

Loggerhead Shrike (Lanius Ludovicianus). The loggerhead shrike is an uncommon permanent

resident of open grasslands and shrublands on the leasehold (see Table 1). The

establishment of open landscapes in the reclamation process will benefit this species.

The shrub planting program (Chapter 23) will be of added benefit by providing nesting and

perching habitat.

n

Grey Vireo (Vireo vicinior). This species is an uncommon summer resident breeding on open

pinyon-juniper covered slopes with a tall shrub understory. Although some pairs will

likely be lost due to mining activities, no overall adverse impacts to this species will

occur due to mining activities.

Yellow Warbler (Dendroica petechia). Yellow warblers are common migrants in riparian

situations. Lack of a breeding population and disturbance to tamarisk vegetation

precludes negative mining-related impacts.

American Redstart (Setophaga ruticiI la). There are no records from the leasehold. Lack

of a breeding population precludes negative mining-related impacts to the species.

Brewer's Sparrow (Spizella breweri). The Brewer's sparrow is a common summer resident of

sagebrush and saltbush shrubland habitat from April to October on the leasehold (see Table

1). It also has been documented to breed. It is a common migrant in tamarix riparian

strand habitat and adjoining greasewood shrubland. Variously derived densities have been

estimated (Tables 6, 7, 10, 11, 12, 13, and 14; and Tables 4-4 and 4-5 j_n Western

.--*—v Division, P.C.C., 1986). The estimated leasewide breeding population (premining) can be

expected to decline as a result of surface mining activities on the leasehold. The shrub

o

Western Division, P.C.C., 1986). Given the regionally extensive range of this

s^Bnd the benefits of shrub reestablishment in the reclaimed areas, surface coal

impacts on the Black Mesa on Brewer's sparrows and several other shrubland sparrows

will be minimal.
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Bobolink (Dolichonyx oryzivorus). This species is a migrant with only one record from the

leasehold and vicinity. Lack of a breeding population precludes negative mining-related

impacts to this species.

Pine Grosbeak (Pinicola enucleator). One record has been logged from mixed conifer

woodland habitat. Lack of suitable breeding habitat (spruce-fir forest, Monson and

Phillips 1981) precludes negative mining-related impacts to this species.

Spotted Bat (Euderma maculata). This species inhabits the ponderosa pine belt to the

lower sonoran life zone in Arizona, preferring crevices in rocky cliffs and canyons. Its

distribution is considered to be statewide, although the only records are from central and

southwestern Arizona. The spotted bat is not currently listed as endangered or threatened

in Arizona. Mr. David Rowe of the Arizona Game and Fish Department has indicated that

insufficient information exists on this species for the Department to make a determination

as to its status. No specific surveys for bats were conducted on the leasehold. However,

habitat of potential use by this species occurs in the leasehold and along the rim of

Black Mesa.

Mexican Vole (Microtus mexicanus). The Mexican vole is distributed at higher elevations

in northern and north-central Arizona. It prefers open park-1 ike habitats and mountain

meadows. Voles have been found throughout the leasehold in reclaimed lands and in

tamarisk stands along Moenkopi Wash. This population is of scientific interest since it

is possibly a relic isolate. Reclamation practices in place on the permit area have

benefitted this species. As more land is reclaimed, this vole will continue to increase

within the permit area.

Black Footed Ferret (Mustela nigripes). Ferrets are known to have previously existed in

northern Arizona (Hoffmeister 1986), although no records are known for at least the past

)5 /fQ^N.^0 years. Field surveys did not reveal any evidence of this species' presence in the

O <io£eirie dog towns located on the leasehold. The possibility that ferrets occur in the

sttfi^y area or in the remainder of the leasehold remains extremely remote.

3 c
•^ 1InWrmountain Grey Wolf (Cam's lupus youngi). Perhaps this species formerly occurred in

<\Ypie permit area. Since this form is extinct, no mining-related impacts will occur.

^aaad*
Mountain Lion (Felis concolor). The only documentation of this species on or near the
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leasehold consists of tracks found in the J-21 mining permit area in September 1993. This

individual was likely dispersing from established populations elsewhere. Its persistence

in the permit area is unlikely due to low densities of mule deer. No adverse impacts due

to mining activities will occur.

Rocky Mountain elk (Cervus elaphus nelsoni). The elk is listed in Group III of the

Endangered Species List for the Navajo Nation. The Navajo Natural Heritage Program has

expressed concern about this species because of its potential to occur on the mine permit

area. Distribution and numbers of Rocky Mountain elk are limited on the Navajo

reservation primarily because of lack of suitable habitat.

The Rocky Mountain elk could potentially occur throughout the permit and adjacent areas,

in all vegetation types. The presence of elk within the permit area was not documented

until 1992. Tracks of approximately three individuals were seen at a pond near the N-14

mining area on July 30, 1992. On December 10, 1992, a single female was tracked from

reclaimed lands in the N-14 mining area into adjoining pinyon-juniper woodland. This

animal may have been poached on December 12, 1992.

The source of these animals is unknown, and they may be exotic to the Black Mesa area. No

occurrence of this species was documented in any of the extensive faunal analysis

conducted in association with the Black Mesa Archaeological Project, and no sightings were

made during the course of conducting the wildlife baseline studies. Navajo Tribal Fish

and Wildlife personnel have indicated that some animals may have immigrated from

southwestern Colorado via the Chuska Mountain range. Elk are also known to have entered

the Navajo reservation from the south and southwest, and have been observed in District 6

of the Hopi reservation. The occurrence of Rocky Mountain elk on Black Mesa may be the

result of pronounced range expansion due to population growth in surrounding areas.

Mining and reclamation activities will not adversely impact the Rocky Mountain elk. The

population on northern Black Mesa is apparently small, and extensive tracts of suitable

habitat exist on and surrounding the permit area that are not fully occupied. The

reclamation and pond construction associated with mining are of potential benefit to this

species. The grass-dominated reclaimed areas and ponds will provide feeding and watering

4N1. J( v%v
sites adjacent to cover supplied by the pinyon-juniper woodland.
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Most of the above-discussed species are transitory in the study area and no negative

mining-related impacts will occur to their populations and/or habitats. Several

mining-related habitat changes may or will be of benefit to several of these species.

Examples of such include pond and marsh habitats associated with sediment impoundments

(utilized by egrets, the marsh wren, and sora) and reclaimed lands (used by at least eight

of the raptors in Table 28). For the remaining species that may/will undergo some

negative impacts (e.g., loss of Cooper's Hawk breeding sites), these losses will not be

significant due to the small numbers involved and/or their large geographic ranges. For

those few species where sufficient regulatory concern has been raised, monitoring plans

are in place or are proposed (see Spotted Owl above, the raptor monitoring plan on pages

77 to 78 of this chapter, and the Peregrine Falcon and Black-Footed Ferret plans in

Attachment 2 of this chapter). It should also be noted that statements of concurrence

from the United States Fish and Wildlife Service regarding the Technical Environmental

Assessments of three previous permit applications have been received by Peabody in the

permit approval package.

Several raptors and other migratory species utilize various resources within the lease

area, although none can be considered of "key" importance to the structure and function of

the ecosystem. No migration corridors were observed in the study area, nor are any known

to occur over the remainder of the leasehold.

The reconnaissance for raptor nests revealed that the lease and surrounding region

supports fairly abundant populations of raptors, especialy red-tailed hawks. Although

habitats within the study area are not unique for raptor feeding, roosting, or nesting,

they must be considered important as indicated by the numbers of active nests found.

No species found within the leasehold fall within criteria (4) and (5) outlined at the

beginning of this section. All of the above-discussed taxa have varied food habits and do

not depend solely on another single species, although a change in the abundance of one

species probably results in compensatory changes in other species' populations.

Several wildlife species in the Black Mesa region fall into the category of pests. This
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is due in part to cultural practices in the area. Small rodents (Neotoma, Peromyscus and

Eutemias) have been reported to enter dwellings and eat or damage food stores, clothing

and other materials. Coyotes, feral dogs and bobcats have been reported to occasionally

kill sheep or lambs and are probably shot on sight. Rabbits, rodents and ravens

occasionally damage cultivated crops.

Important Habitats

The habitat types found on the Black Mesa leasehold and surrounding area are represented

throughout the Great Basin and Colorado Plateau regions of the southwestern United States.

No naturally occurring wetlands occur within the study area. No habitats on the leasehold

can be considered critical to the continued existence of any Federal, State or Tribal

listed threatened or endangered wildlife. Most of the species involved are uncommon

transients, and none can be considered endemic to the area. No bald or golden eagles nest

in or immediately surrounding the leasehold. No wildlife migration routes were identified

during the course of conducting the baseline studies.

Four habitats or habitat features can be considered to be of high value to specific

wildlife groups relative to the overall environment on the leasehold. The designation of

these habitats as valuable is based upon: 1) the limited occurrence of the type or

feature locally; 2) the importance of the type or feature to important species; and 3)

utilization of the habitat type or feature by an unusually great number of wildlife

species. The habitats and habitat features identified as such include the mixed conifer

woodland, tamarix riparian strand, the J-7 impoundment, and cliffs, bluffs and talus

slopes.

The distribution of the mixed conifer woodland habitat in the study area is limited to the

northeastern section in small canyons draining into Coal Mine Wash. This habitat supports

the greatest number of breeding bird species relative to the other major habitats studied.

A number of breeding bird species are restricted to it. It is preferred habitat for the

spotted owl. Mammal densities may be correspondingly great as well. The mixed conifer

woodland will not be disturbed as a result of mining activities.

The tamarix riparian strand habitat occurs along intermittent reaches of the major

ephemeral wash channels. The most extensive stand of tamarix riparian strand occurs along

Moenkopi Wash in the southwest section of the study area. Its importance is manifested in
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the exploitation by numerous small foliage gleaning and ground feeding passerine bird

species that migrate through during the spring and fall. This habitat will not be

disturbed as a result of surface mining activities.

The J-7 impoundment, and to a lesser extent other major impoundments, provide important

aquatic and shoreline habitat. The J-7 pond is particularly unique because it is the only

substantial body of water for many miles that has existed for any length of time. A

diverse assemblage of waterfowl and shorebirds, as well as other bird species are

attracted to it in migration. It also supports a substantial Centrarchid fish population.

Anglers are occasionally observed fishing the pond. The area surrounding the J-7

impoundment will not be disturbed as a result of surface mining activities. However, the

pond was constructed to provide emergency water for the coal slurry pipeline. Should

water be required for coal transportation, the pond would be impacted.

Cliffs, bluffs, and talus slopes are of limited occurrence in the study area. Where they

do occur, they provide shelter for a number of small mammal species, occasional nest sites

for red-tailed hawks, great-horned owls, and northern ravens, and a small number of

smaller rock inhabiting bird species. The larger cliffs consist of unconsolidated scoria

rock outcrops. The smaller bluffs consist of buff-colored sandstone outcrops along larger

drainages. Talus slopes may be associated with cliffs or bluffs or may be exposed on

hillsides. Localized areas of this habitat feature will be disturbed as a result of

surface mining activities. Plans to mitigate the disturbance are included in Volume 11,

Chapter 23.

Impact Analysi s \

Impact analysis is performed on the basis of the findings of the baseline and ongoing

monitoring studies performed to quantify fish and wildlife and their habitats on and

surrounding the leasehold. Consideration is given to the potential impacting activities

as well as possible impact mechanisms. Much of the assessment was included in previous

sections in species and habitat specific discussions.

The approximate acreages of each vegetation community that will be disturbed by mining

activities on the Black Mesa leasehold were given in Chapter 9. These acreages represent

the incremental disturbances of all biotic and abiotic land surface attributes which

constitute wildlife habitat.
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The loss mining related disturbances will have varied impacts on wildlife populations. The

impacts may be direct or indirect. Removal of the vegetation and land form will result in the

direct loss of food, cover, and breeding habitat. Noise and related impacts associated with

concentrated industrial activities will disturb sensitive wildlife in close proximity to the

activities. Disturbance of the land surface and subsurface creates the potential for

impacting surface and ground water guality and quantity, and destroys natural physical

shelters.

Mobile wildlife species will not be as severely influenced by the disturbances as less mobile

small mammals, strongly territorial birds, reptiles and amphibians. The restricted species

can be expected to be extirpated in the disturbance areas. The larger and more mobile species

will be displaced into surrounding areas, temporarily creating increased competition for the

available resources. If the surrounding areas are at or near carrying capacity, populations

will be stressed until a new equilibrium is reached. Displaced species which have the

capacity to exploit the habitat created by reclamation activities will repopulate developing

reclaimed areas.

Overall, the fauna in the lease area must be described as sparse; apparently attributable to

habitat quality and condition. The areas that will be disturbed exhibit less value to

wildlife in their present state than what would be expected under more pristine conditions.

There are extensive tracts of these habitats throughout the southwest, and since few, if any,

vertebrates are wholly dependent upon them, the impact of manipulation of a small percentage

can be viewed as negligible.

The majority of the important wildlife species, habitats and habitat features identified in

previous sections will not be significantly impacted by mining activities. Cases where

impacts are expected or additional baseline information is required, have been identified.

The Revegetation Plan (Chapter 23) presents measures to mitigate the impacts identified. Much

of the mitigation involves habitat enhancement activities in the postmining landscape such as:

1) tree and shrub planting; 2) rock and brush pile installation; 3) riparian vegetation

establishment around internally draining ponds; 4) installation of raptor perch sites; 5)

interspersion of shrub and tree clusters; and 6) topographic manipulation (drainage

reestablishment). These activities are designed in accordance with the land use decisions and

priorities that have occurred on the pre-mining lands and their relationship to the intended

postmining lane

<
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Wildlife Resources Protection

The information obtained from the baseline and ongoing monitoring studies is used by PWCC to

identify potential impacts to fish and wildlife resources. In turn, procedures for minimizing

or preventing impacts, and measures for enhancing wildlife resources and mitigating habitat

loss are developed. Direct and indirect measures for protecting wildlife resources are

incorporated throughout the Mining and Reclamation Plan. These are also in place to address

various other requirements including the Migratory Bird Treaty Act (MBTA). They include:

1. Procedures for identifying, reducing and preventing air, and surface or ground water

contamination (see Volume 8, Chapter 12, Pages 2 and 6; Volume 11, Chapter 17, Pages

1-5) ;

2. Procedures for minimizing vegetation and soil loss or modification (see Volume 11,

Chapter 22, Pages 26 and 39; Volume 11, Chapter 23, Pages 10-16);

3. Prevention of solid waste contamination (see Appendix C);

4. Compliance with MSHA guidelines for noise reduction (Volume 1, Chapter 3);

5. No prescribed burning plans and precautions and controls to reduce or eliminate

spoil fires (see Volume 1, Chapter 5, Page 43);

6. Installation of power transmission facilities in accordance with "Suggested

Practices for Raptor Protection on Power Lines. The State of the Art in 1981",

developed by the Raptor Research Foundation, Inc., Department of Veterinary Biology,

Univ. of Minnesota, St. Paul, 55101.

7. No use of persistent pesticides in the mining or reclamation process;

8. Monitoring of water quality in selected ponds used by livestock and wildlife as a

water source, with provisions to exclude use should toxicity problems be indicated

(see Volume 11, Chapter 16, Pages 17-24);

9. Minimizing mining and related disturbances.

10. Annual monitoring for raptor nest sites ahead of and adjacent to mining disturbances

in each active coal resource area with provisions to notify and consult with the

regulatory authority regarding nest status, species, and guidance for mitigation

measures.

11. Monitoring plans for the Black-Footed Ferret and Peregrine Falcon (see Attachment

2), and Mexican spotted owl (see text).

12. Prompt reporting to the OSMRE of any State or Federally-listed endangered or

threatened species within the permit area of which the operator becomes aware

pursuant to 30 CFR 816.97(b).

13. Compliance_with. the Migratory Bird Treaty Act (MBTA) in the most practicable manner

P<an-
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The levels of intensity of the protection measures are designed in accordance with the

following facts concerning the wildlife resources on the leasehold:

1. No wildlife migration routes occur on the leasehold;

2. Of the high value habitats or habitat features identified in baseline studies,

the mixed conifer woodland and tamarix riparian strand will not require special

protection because they will not be disturbed. The J-7 impoundment could

potentially be used as an emergency water supply for the coal slurry line at Black

Mesa Mine. Localized areas of cliffs, bluffs, and talus slopes will be disturbed,

but will be mitigated by the installation of rock piles, rock linear features, and

red rock (scoria) planting sites in reclaimed habitats (see Chapter 23);

3. The habitats on the leasehold (with the exception of a small amount of mixed conifer

woodland) cannot be considered critical to the continued existence of any Federal,

State, or Tribal listed threatened or endangered wildlife;

4. No naturally occurring wetlands occur on the leasehold;

5. The majority of wildlife species of high Federal interest are uncommon transients or

migrants.

6. With the possible exception of the Mexican spotted owl, suitable resources do not

exist on or in close proximity to the PWCC lease area to support residence (breeding

populations) of any listed endangered or threatened wildlife;

7. Construction and enhancement of aquatic areas (ponds and small depressions) benefits

resident wildlife and those species that visit the lease area when in migration;

8. The wildlife habitats which occur naturally on the leasehold are in poor condition

due to livestock related impacts.

Baseline studies and ongoing reconnaissance for raptors and raptor nest sites have revealed

that the leasehold and surrounding region supports fairly abundant populations of raptors,

especially red-tailed hawks. The occurrence of 22 raptor species has been documented on the

leasehold. The majority has been identified as non-breeding transients or winter residents.

Table 16 identifies the six species that are confirmed breeders and nine additional species

that may breed.

Annual nesting surveys have been conducted throughout the leasehold since 1982. To further

quantify mining impacts on nesting raptors, the annual surveys will be concentrated on areas

immediately in advance of and within 0.25 miles adjacent to each active mining area. Surveys

will target jJtf0$A£j?i?^ or probable breeding species (see Table 16) of high Federal
interest. The nesting surve^|Will be conducted during an extended 22-week period from
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approximately March 15 to August 15. Surveying during this extensive period is necessary

because of the overlapping of nesting chronologies of the species involved. Fledgling raptors

can be conspicuous on or near nesting territories in the final four weeks of the survey

period, thereby revealing nesting where no evidence of such had been previously noted.

Standard survey methods (Call 1978; Craighead and Craighead 1956; Rosenfield et al. 1985),

previous monitoring data, qualified wildlife consultants, and interviews with local residents

will be used to conduct the surveys. Methods will include the use of species-specific

cassette tape calls used at night for owls and during the early morning hours for accipiters

from pre-established vehicular or walking routes distributed throughout each survey area.

Alarm or territorial responses will be noted for each species and plotted on maps to delineate

territories and pinpoint nest locations. Methods will also include direct observation using

binoculars and spotting scopes from selected vantage points. Vantage points will be selected

to insure complete and overlapping line of sight coverage of the study area. Attention will

be given to observing breeding behavior such as courtship displays, nest-building activities,

calling and/or begging, etc. Raptors that are sighted will be continuously followed until

nest locations are revealed. The concentrated surveys will be initiated in the spring of

1989. Initially, the surveys will be conducted in the 1988, 1989, and 1990 projected

disturbance areas to establish a time differential between the active pit areas and survey

areas. This will insure that adequate lead times are established should nests be located

which will require impact mitigation. The surveys will be continued on an annual basis in

each successive projected annual disturbance block that is at least two years ahead of active

mining (e.g., 1991 mining blocks will be initially surveyed in 1989). Areas to be impacted

will also be surveyed a year ahead, and in the spring of the same year of mining disturbance

to identify any new nests in the area.

The regulatory authority will be notified of any active nests found to be in the path of the

mining disturbance. Peabody will cooperate with the regulatory authority to determine the

proper course of action to be taken should such a nest be identified.

PWCC will comply with the Migratory Bird Treaty Act (MBTA) in the most practicable manner

possible relative to the large surface mine operations at the Black Mesa Complex and

considering the nature of migratory bird species. Previous sections of this chapter cover

mitigative considerations or actions relevant to migratory birds. These include the sections

on Important Wildlife Species, Important Habitats, and Impact Analysis.

o

Annua^rfcnitoring ajuj^rk by others (LaRue 1994) have documented the many migratory bird
o
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species observed on Black Mesa while mining and reclamation operations have been ongoing. The

abundance of migratory birds continues to be enhanced or maintained by mitigation and

reclamation efforts and the construction of numerous ponds that contain perennial water. Many

of the species readily utilize reclaimed habitats offsetting the loss of native habitats.

Coal resource areas are not contiguous, and combined with keeping mining disturbance at the

minimum necessary, results in the availability of undisturbed native sagebrush shrubland,

pinyon juniper, and wash habitat interspersed within and between the reclaimed areas. The

more than 12,000 acres of reclaimed lands varies from grassland to shrub grassland habitat

interspersed with tree planting areas and with woody densities exceeding 5000 stems per acre

in areas reclaimed during the last ten years.

The preferred method of avoiding impacts to migratory birds is spring/early summer monitoring

for nesting activity and avoidance of nesting sites until birds have fledged. Annual mine

front surveys, discussed previously, are conducted during the nesting seasons and after

nesting is successful to addresses this. Minimizing disturbances allows for dispersal of

populations into adjacent habitat and the preservation and diversification of habitat. Other

activities include the general reconnaissance and special interest species surveys conducted

during annual wildlife monitoring activities, annual monitoring of red tail hawk populations,

and surveys and mitigation plans during any spring drilling activities. If operations require

disturbance of an area that would have an affect on migratory birds, application to the USFWS

for the appropriate permit would be pursued based on the situation. The MBTA provides that

the USFWS may issue permits authorizing activities for other purposes under the Special

Purpose category. If practicable, relocation permits would also be considered. Other

practicable considerations include the difficulty in identifying any potential impacts to the

many ubiquitous passerine and other small bird species that may be in the area. President

Clinton's executive order (Federal Register 2001) requiring federal agencies to protect

migratory birds in their activities recognizes practicability as a consideration in "agency

activities and by avoiding or minimizing, to the extent practicable, adverse impacts on

migratory bird resources...". This practicability concern must also be a consideration for

PWCC's Black Mesa Complex when addressing compliance with the MBTA.

PWCC's Mining and Reclamation Plans have stressed the importance of an effective revegetation

plan to minimize the impacts to wildlife from the land surface disturbances. The plans are

designed to opti'hirii' ie"S»|a;etation for the postmining land uses of livestock grazing and

wildlife-habitat (i4fler to (Bpter 14 for a complete discussion of Land Use) . The species

h s 5 j
& 4& ft °°1

v£x >^7 79 Revised 08/16/04



selected for revegetation will provide high utility as cover and food for those species

capable of utilizing the grassland, shrubland, and shrub and tree corridors that are provided

(see "Species Selection and Justification", Chapter 23). The permanent vegetation provides

for the stabilization of soil resources, improved water availability and a diverse and stable

cover. The Revegetation Plan (Chapter 23) includes wildlife habitat enhancement measures

designed to improve wildlife habitat in the postmining landscape (see "Seeding and

Planting Arrangements" and "Additional Wildlife Habitat Considerations", Chapter 23). These

enhancement procedures and the protection measures previously discussed are designed to help

mitigate the unavoidable impacts previously discussed.
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BIOLOGICAL REPORT: WILDLIFE AND HABITAT RECONNAISANCE
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Introduction to Attachment 4, Biological Report: Wildlife and Habitat Reconnaissance of

Proposed Life of Mine Coal Resource Areas, Black Mesa and Kayenta Mines

In support of possible future mining in the remaining unmined coal resource areas within

PWCC's Black Mesa leasehold, wildlife baseline studies were conducted in these areas

during 2003. The survey areas are generally described as life of mine coal resource

areas (LOMCRA). Within the LOMCRA, are individual coal resource areas such as J2/J15,

J8, N9, etc. Included in the survey area is the N12/N99 south and N99 north areas.

Specifically, the N12/N99 south survey area corresponds to the N99 area included in the

five year mine plan revision. The information in the report is germane to the M99 area

because it describes wildlife resource findings for much of the leasehold that contains

habitat similar to that in the N99 area. The broader investigation is beneficial in that

it evaluates for the presence of species that are mobile and may have the potential to

occur in the N99 area.
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Peabody Biological Report- 2003 Life ofMine Coal Resource Areas

Abstract

In 2003, PWCC evaluated several coal resource areas on the Black Mesa
leasehold for life of mine planning. This report details the TES, other wildlife
resources, and wildlife habitats found on the proposed Life of Mine Coal
Resource Areas (LOMCRAs). The areas that were surveyed as part of this
biological survey included the J2/J15, J4, J5/J6/J13/J14, J8, J9/J10, N9, N10, N99
North, and N12/N99 South LOMCRAs. Wildlife species are similar across all
LOMCRAs, with large ungulate sign more frequently observed on the northern
LOMCRAs. A total of 7 mammalian species, 23 avian species, and 5 herpetile
species were identified on the LOMCRAs. A total of 16 listed species were
identified by the Navajo Natural Heritage Program (NNHP) as occurring or
potentially occurring on or near the LOMCRAs. Surface disturbance activities
may affect habitat for the Navajo Mountain Mexican vole. Surface disturbance
activities may also affect suitable breeding habitat for five other species listed by
the NNHP. However, the potential for these five species to occur on these
LOMCRAs is slim. There are no records for the black-footed ferret, the mountain

plover, the kit fox or the Townsend's big-eared bat and all but one of these
species (the Townsend's big-eared bat) are unlikely to occur on the mine
leasehold. Navajo Mountain Mexican vole habitat is present in the N10, N99
North, and the J2/15 LOMCRAs. The total acreage of suitable habitat for this
species in each of these LOMCRAs is 40.8, 27.8, and 1.6 acres respectively for a
total of 70.2 acres affected in the LOMCR study areas. Raptor surveys for
breeding northern goshawks were conducted in the N99 North and N10 areas. No
northern goshawks were documented during surveys.
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Introduction

Peabody Western Coal Company (PWCC) contracted BIOME, Ecological and Wildlife Research
(BIOME) to conduct wildlife studies in certain areas on the Black Mesa leasehold scheduled for
future mining. These studies consisted of general wildlife, threatened, endangered, and sensitive
(TES) species inventory and monitoring for the purpose of augmenting the original baseline
studies conducted in and surrounding the Black Mesa leasehold. The results of these studies, in
conjunction with the results of the original baseline work, support the application to include the
new areas in the Life-of-Mine Plan for the Black Mesa and Kayenta Mines.

This report details the TES, other wildlife resources, and wildlife habitats found on the new Life
of Mine Coal Resource Areas (LOMCRAs). The original baseline wildlife studies of the Black
Mesa leasehold, conducted in three phases from 1979 through 1983, were completed in order to
qualitatively and quantitatively describe the wildlife and wildlife habitats in and immediately
surrounding the entire Black Mesa leasehold. The results of these studies were presented in
Chapters 9 and 10 of the Permit Application Package (PAP, PWCC 1985) for the Black Mesa
and Kayenta Mines.

The 2003 studies used the latest tribal, state, and federal lists of TES species to determine which
species have the potential to occur on the Black Mesa leasehold. The work was conducted
seasonally, focusing on the spring and fall migration periods for avian species, in order to obtain
representative results. The remainder of this report details the results of surveys conducted
during the 2003 field season and a summary of the knowledge currently known about the
LOMCRAs.

Data was collected for this report by general reconnaissance surveys for TES species habitats,
spring and fall avian surveys, and delineation of potential TES species habitat within each
LOMCRA. Such wildlife monitoring activities will serve to address potential direct impacts to
wildlife, TES species, and potential habitat for TES species, resulting from continuation of mine
activities.

To determine the potential impacts to TES and wildlife species on the LOMCRAs, BIOME
conducted the following activities on the Black Mesa Mine during the 2003 field season:

1) A general reconnaissance for TES species and potential TES species habitats in each
of the LOMCRAs where future mining may occur,
2) Spring and fall general avian surveys,
3) A delineation of suitable habitat for TES species within each LOMCRA, and
4) A historic data search of wildlife known, or with potential to occur, within or near
these areas,

5) Raptor surveys, focusing on presence of northern goshawk, in selected LOMCRAs.
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Proposed LOMCRAs

The Black Mesa leasehold lies on the north-central portion of the Black Mesa monocline and the
habitats represented on the leasehold are entirely Great Basin cold desert woodlands, particularly
pinyon-juniper woodland (Brown 1994), and cold desert habitats, particularly sagebrush
shrubland. There are currently five active mining areas on the 65,000-acre mine leasehold. In
anticipation of future mining activities on the leasehold, 9 additional LOMCRAs were surveyed
to determine the potential for TES species or suitable habitat to occur on them. The areas that
were surveyed as part of this biological survey included the J2/J15, J4, J5/J6/J13/J14, J8, J9/J10,
N9, N10, N99 North, and N12/N99 South LOMCRAs (Attachment B, Drawing 1).

Each LOMCRA varies with regards to the quantity of woodland canopy coverage, age of
woodland present, density and coverage of woody shrub cover, and soils present. Important
habitats found on the LOMCRAs include contiguous sagebrush flats, mid to late-seral pinyon-
juniper woodland, ephemeral drainages, and sandstone bluffs. Contiguous sagebrush shrubland
has been identified as important habitat for a Group 4 (NESL) species, the Navajo Mountain
Vole {Microtus mexicanus navaho). Mid to late serai woodlands represent potentially suitable
breeding habitat for forest raptors including Cooper's hawks {Accipiter cooperi) and northern
goshawks {Accipiter gentilis). Ephemeral drainages, including Coal Mine Wash, Moenkopi
Wash, and Yellow Water Wash support thin strands of salt cedar {Tamarisk ramossissima) in
some areas and provide habitat for migrant songbirds and rodents (including the Navajo
Mountain Mexican vole). Sandstone bluffs provide preferred breeding habitats for red-tailed
hawks {Buteojamaicensis).

Elevation of the LOMCRAs ranges from 6,100 feet in elevation on the southern end of the
leasehold (i.e. mine area J8) to approximately 6,900 feet at the northern end ofthe leasehold (i.e.
mine area N10). Numerous large drainages dissect the proposed LOMCRAs, but habitat within
these features will have minimal impacts from mine-related activities. Soils on the LOMCRAs
vary from shallow to moderate depth and are predominantly composed of sandstone and shale
derivatives.

Methods

Field Reconnaissance

A field reconnaissance of each LOMCRA was conducted to identify important habitats,
determine the need for species-specific surveys, and produce a species list of vertebrates on each
LOMCRA. Pedestrian transects, vantage point observations, and directed reconnaissance of
important habitats was used to determine the suitability of each LOMCRA for TES species.
During the reconnaissance of each extension area a list of all avian, mammalian, and herpetile
species, identified directly or indirectly (scat, tracks, etc.), were recorded. Field maps were used
to delineate potentially suitable habitat for TES species and to record the locations of individual
species of interest. Photos were taken of habitats within LOMCRAs and of representative
LOMCRAs. GPS coordinates were taken at locations where TES species were suspected or
observed. DataJo^T^species have been included on the final map (Attachment A, Map 1).
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Historic Data Search

The original baseline wildlife studies of the Black Mesa leasehold, conducted between 1979 and
1983, identified the important habitats on, and within the two-mile buffer area, of the Black
Mesa leasehold. The results of these studies were presented in the PAP for the Black Mesa and
Kayenta Mines (PWCC 1985). Using these reported data collected by PWCC in past years, we
identified records of TES species on or near proposed LOMCRAs. This information was used to
identify important habitats on LOMCRAs, and to focus reconnaissance efforts during the field
surveys.

Raptor Surveys on Selected LOMCRAs

Species-specific surveys for northern goshawks and other raptors were conducted during the
2003 field season in LOMCRAs N99 North and N10 (Attachment A, Map 2). Survey methods
followed those described by Joy et al. (1994). Two field surveys were conducted, the first survey
during the last week of May and the second survey during second week of July. Areas around
proposed borehole/corehole locations were checked for the presence of stick nests in potentially
suitable trees. Calling stations were set approximately 970 feet apart within suitable habitat to
attain complete coverage of the survey area. A battery amplified power horn was used to
broadcast northern goshawk alarm calls for 2 minutes at each calling station followed by a 2-
minute listening period. This process was repeated to provide a total of 8 minutes of
calling/listening time per calling station. All raptor species, whether responsive to call or
incidentally observed, were documented at and between calling stations.

NESL Species Assessments

A list of threatened, endangered, and sensitive (TES) species potentially occurring on the Black
Mesa leasehold was derived using the March 2001 Navajo Endangered Species List (NESL)
published by the Navajo Natural Heritage Program (NNHP). Species were included on the list
based on habitats present on the Black Mesa leasehold, documented records of listed species
from historical biological surveys, and personal knowledge of the fauna of the region.
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Results

LOMCRAs

The proposed LOMCRAs encompass 15,019 acres of the approximately 65,000-acre leasehold.
Individual acreages of each LOMCRA are provided in Table 1. Not all LOMCRAs listed in
Table 1 were surveyed as part of this project. Those LOMCRAs with previous data were
excluded.

Table 1. LOMCRAs on the Black Mesa leasehold.
LOMCRA ™2'Z ATfectecfAcres'"

J2/J15 1664
J4 524
J8 717

J9*/10 H42
N9 2345

N10 1795
N12/N99 South 2778

N99 North \i\\
J5/6/13/14 2343

*Area previously surveyed (see SWCA 2000).

^aaaV

Each LOMCRA varied in the amount of woodland coverage, drainages, shrubland, and open
habitats present. The most northern LOMCRAs (N9, N10, and N99) have mid to late serai
pinyon-juniper woodland that is well developed in some areas (Attachment B, Photo 1). Tree
species include pinyon pine {Pinus edulis), Gambel oak {Quercus gambelii), and Utah juniper
(Juniperus osteosperma). Utah juniper dominates many of the lower, drier woodland areas, but
denser pinyon-dominated stands occur at higher elevations or areas with more mesic'site
conditions. Gambel oak also becomes acommon inclusion in these areas. This habitat is typified
by a canopy height of less than 30 feet with some mid-story shrub or tree component. Ground
cover varies, but is dominated by woody perennial plant species including big sagebrush
{Artemesia tridentata), cliffrose {Cowania mexicana), and four-wing saltbush {Atriplex
canescens). Herbaceous composition can be diverse, but overall cover is sparse.

The southern LOMCRAs (J2/15, J5/6/13/14, J4, and J8/9/10) are all characteristically low in
woodland coverage and although pinyon-juniper woodland is present in all of these areas, the
density of trees, usually represented by Utah juniper, is low (Attachment B, Photo 2). Canopy
height over most of these areas is less than four feet and is dominated by woody shrubs, mostly

gbrush. Other shrub species on the southern LOMCRAs include cliffrose, snakeweed
'a sarothrae), black greasewood {Sarcobatus vermicidatus), and four-wing saltbush.

species coverage is somewhat greater in these shrubland types and include blue
jeloua gracilis), Indian ricegrass {Oryzopsis hymenoides), galleta {Hilaria jamesii)

l0b,^7 ll0W (SPhaeralcea SP)- Detailed vegetation studies are presented in the PAP,
egetation Resources.

Species are similar across all LOMCRAs, with large ungulate sign more frequently
on the northern LOMCRAs. This however was not numerically quantified.

Observations of ungulates included four mule deer in N99 North, six mule deer at the north end
of the N10 LOMCRA, and numerous sign of mule deer and elk (pellet groups) within N9 North,
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NIO, N99 North, N12/N99 South, and J2/15. Other observed wildlife included several mammal
species, numerous avian representatives, and typical Great Basin herpetofauna. A list of
vertebrate species observed during the field reconnaissance is presented in Table 2.

Table 2. Vertebrate species observed during LOMCRA field reconnaissance.

Mammals

Birds

Herpetiles

Scientific Name
Canis latrans

Cervus elaphus
Lepus californicus
Neotoma sp.
Odocoileus hemionus

Spermophilus variegatus
Sylvilagus audubonii
Amphispiza belli
Aphelocoma californica
Baeolophus ridgwayi
Buteo jamaicensis
Carpodacus mexicanus
Cathartes aura

Chondestes grammacus
Corvus corax

Dendroica nigrescens
Empidonax wrightii
Falco sparverius
Gymnorhinuscyanocephalus
Myiarchus cinerascens
Pipilo maculatus
Poecile gambelli

'olioptila caerulea
saltriparius minimus
yornis soya

ialia currucoides

ialia mexicana

Sitta Carolina

Spizella passerina
Tachycineta thalassina
Thryomanes bewickii
Cnemidophorus sp.
Crotophytus collaris
Sceloporus graciosus
Sceloporus undulatus
Uta stansburiana

Common Name

Coyote
Rocky Mountain elk
Black-tailed jackrabbit
Woodrat

Mule deer

Rock squirrel
Desert cottontail

Sage sparrow
Western scrub-jay
Juniper titmouse
Red-tailed hawk

House finch

Turkey vulture
Vesper sparrow
Common raven

Black-throated gray warbler
Gray flycatcher
American kestrel

Pinyonjay
Ash-throated flycatcher
Spotted towhee
Mountain chickadee

Blue-gray gnatcatcher
Bushtit

Say's phoebe
Mountain bluebird

Western blue bird

White-breasted nuthatch

Chipping sparrow
Violet-green swallow
Bewick's wren

Whiptail lizard
Collared lizard

Sagebrush lizard
Fence lizard

Side-blotched lizard

Raptor Surveys on Selected LOMCRAs

A total of 14 calling stations were visited in the NIO LOMCRA and 30 stations were visited in
the N99 North LOMCRA (Attachment A, Map 2). One historic red-tailed hawk {Buteo
jamaicensis) nesting location in the N99 North LOMCRA was visited during each survey period
to determine the status of the nest. This nest remained inactive during the entire 2003 field
season and little remains of the original nest.

N99 North LOMCRA Survey

A single American kestrel {Falco sparverius) was observed on two occasions (6 May and 16
July). This individual was a male and was observed in approximately the same location during
both survey periods; it is likely that the same individual was observed on both occasions. Other
avian species observed during surveys included pinyon jays, Bewick's wren, Juniper titmouse,
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rock wren, house finch, gray flycatcher, Blue-gray gnatcatcher, Black-throated gray warbler,
plumbeous vireo, dark-eyed junco, bushtit, ruby-crowned kinglet, ash-throated flycatcher, hairy
woodpecker, and common raven. Several pair of pinyon jays were observed actively building
nests in the southeastern portion of the N99 North area, closest to the N14-D pond.

NIO LOMCRA Survey

On the morning of the first survey, a male Cooper's hawk was observed on the ridge to the east
of Yellow Water Canyon, approximately 1.5 miles north of the NIO LOMCRA. This bird was
soaring and displaying hackles, suggesting the bird may have been in the early stages of
breeding. A male American kestrel was observed on 30 April in the western portion of the NIO
LOMCRA. This bird did not respond to calling, but flew north into Yellow Water Canyon. The
same individual (assumed) was seen in the vicinity of the first location later in the season, but
was not identified during the second survey period. Asingle red-tailed hawk was observed'in a
small canyon on the north-central portion of the NIO LOMCRA. This bird was soaring and flew
north out of the LOMCRA and no additional observations of this species were recorded in this
location during the field season. Other avian species observed during surveys of the NIO
LOMCRA included pinyon jay, white-breasted nuthatch, gray flycatcher, green-tailed towhee,
scrub jay (carrying food), Bewick's wren, violet-green swallow, juniper titmouse, and Cassin's
kingbird. Both the pinyon jays and the Cassin's kingbird responded to the broadcast surveys.
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Threatened, Endangered, and Sensitive Species

A total of 16 listed or candidate species were identified by the NNHP as occurring, or potentially
occurring, on or near the LOMCRAs (Table 3). In addition to listed species, migratory birds and
non-endangered raptors and bald eagle may occur on or near the LOMCRAs. Migratory birds
and non-endangered raptors are treated in the section above.

Table 3. Species with potential to occur on or near the LOMCRAs.

Scientific Name Common Name NESL Status* Federal Status

Empidonax trailii extimus Southwestern willow flycatcher Group 2 E, MBTA

Mustela nigripes Black-footed ferret Group 2 E

Rana pipiens Northern leopard frog Group 2 none

Aquila chrysaetos Golden eagle Group 3 EPA, MBTA

Buteo regalis Ferruginous hawk Group 3 MBTA

Strix occidentalis lucida Mexican spotted owl Group 3 T

Accipiter gentHis Northern goshawk Group 4 MBTA

Aegolius acadicus Northern saw-whet owl Group 4 MBTA

Charadrius montanus Mountain plover Group 4 T, MBTA

Falco peregrinus Peregrine falcon Group 4 MBTA

Glaucidium gnoma Northern pygmy owl Group 4 MBTA

Microtus mexicanus navaho Navajo Mountain vole Group 4 none

Otusflammeolus Flammulated owl Group 4 MBTA

Plecotus townsendii Townsend's big-eared bat Group 4 none

Vulpes macrotis Kit fox Group 4 none

Haliaeetus leucocephalus Bald eagle none (ETL) EPA, MBTA

* NESL March 2001 List

Status Definitions

Navaio Endangered Species List Status Codes and Definitions

Gl- Group 1: Extirpated - Species no longer occurs on the Navajo Nation.
G2- Group 2: Endangered - Any species or subspecies in danger of being eliminated from all or a significant portion of its range on the Navajo
Nation.

G3- Group 3: Threatened - Any species or subspecies which is likely to become endangered within the foreseeable future, throughout all or a
significant portion of its range on the Navajo Nation.
G4- Group 4: Candidate - Any species or subspecies for which the NFWD does not currently have sufficient information to support their listing
as G2 or G3 but has reason to consider them. The NFWD is actively seeking information to determine if they warrant inclusion in a different
group or removal from the list. They are not protectedunder Tribal Code but shouldbe consideredin project planning.
ETL - A species for which element occurrence records are requested, but have no listing status on the NESL.
Federal Status Codes and Definitions

LE - Listed Endangered by the USFWS under the Endangered Species Act (ESA).
LT - Listed Threatened by the USFWS under the ESA.
C -Candidate as listed by the USFWS under the ESA. Species determined to be appropriate for listing, but are currently precluded due to other
listing priorities.
MBTA - Birds federally protected under the Migratory Bird Treaty Act (16 USC § 703 et seq).
EPA - Bald and Golden Eagle Protection Act of 1940 (16 USC § 668a-668d)

Species that have no potentially suitable habitat on the LOMCRAs were not included on this list
of TES species. Such species included all fish species, riparian obligates, species with
particularly narrow geographic distributions, and species with specific habitats not found on or
near the LOMCRAs. Fish species and riparian obligates (i.e. western yellow-billed cuckoo) were
not considered as there are no such habitats on the LOMCRAs. The following section provides a
brief summary of each listed species considered by this biological report. The species status,
habitat requirements, and potential to occur on the LOMCRAs are described. Details of the
extent of suitable habitaj^f^p^^potentially occurring on the LOMCRAs is also described.
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Listed Species Descriptions

Southwestern Willow Flycatcher {Empidonax trailiiextimus)
The southwestern willow flycatcher is a riparian obligate, neotropical migrant subspecies that
nests along rivers, streams, or other wetlands where dense growths of shrubs and medium-sized
trees are present, often with a scattered overstory of cottonwood. It is known to nest in thickets
dominated by salt cedar (Sogge et al. 1997). In the Southwest, nesting habitat usually contains or
is adjacent to water or saturated soil (Phillips et al. 1964, Muiznieks et al. 1994). Foraging
habitat is typically riparian habitats, backwaters, and sandbars adjacent to nest sites (Sogge et al.
1997). The southwestern willow flycatcher was listed by the USFWS as an endangered species
in February 1995 (60 FR 10694) and iscurrently listed as a Group 2 NESL species on the Navaio
Nation (NNHP 2001).

Observations of willow flycatchers {E. trailii) have been recorded in the lower valleys
throughout the region (LaRue 1994), but the subspecies of willow flycatcher observed has never
been documented. Since there are at least three subspecies of willow flycatcher that could be
present in the area during migration, it is impossible to determine the subspecies observed using
visual characteristics. All drainage stringers that support salt cedar may be considered habitat.
The J2/15 LOMCRA has such a habitat that bisects the area and the portion of Yellow Water
Wash that borders the N9 North area also supports this habitat. None of the LOMCRAs have
suitable breeding habitat however and any records of this species on LOMCRAs will
undoubtedly be migrants.

Black-footed ferret {Mustela nigripes)
The black footed-ferret is listed as a Group 2 NESL species by the NFWD and is currently
considered extirpated from the Navajo Nation. This species was listed as an endangered species
by the USFWS on 11 March 1967 (32 FR 4001). The historic range of this ferret extends from
the Great Plains of Canada to the inter-mountain region of the interior Rocky Mountains and the
Southwest. In Arizona, the black-footed ferret's range probably coincided with that of
Gunnison' s prairie dog {Cynomys gunnisoni), from western Coconino County eastward, north of
the Mogollon Rim, and possibly ranging south ofthe rim with black-tailed prairie dog (Cynomys
ludovicianus) colonies in Graham and Cochise counties (Hoffmeister 1986). While no naturally
occurring wild populations are known today, the ferret has been reintroduced successfully in
northwestern Arizona and Wyoming. It has traditionally lived in prairies, almost exclusively in
association with prairie dog towns as prairie dogs are the ferret's primary source of food. In
addition, old prairie dog burrows are used by black-footed ferrets for denning, breeding, and
raising their young (USFWS 1978). There are no known records of this species on Black Mesa
and this species will not be affected by ground disturbance activities.

^a»mr
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Northern Leopard Frog {Rana pipiens)
Northern leopard frogs are found in a variety of habitats including, grassland, brushland,
woodland, and forest, ranging from near sea level to high elevation mountain areas. Areas where
this species is found are normally lacking bullfrogs {Rana catesbiana) and introduced fish
(Hayes and Jennings 1986, Rosen et al. 1996). It may forage at a distance from water in damp
meadows. This species is fairly resistant to disturbance as long as adequate buffers are kept
around water sources where this species is found. At present nearly all of the known populations
of this Group 2 NESL species are now considered extirpated on the Navajo Nation (personal
communication, David Mikesic, NFWD, August 2003). Currently, there are no suitable habitats
for this species on Black Mesa, and there are no known documented historic records for the
northern leopard frog on Black Mesa. Although the many water impoundements that now occur
on the leasehold and on areas adjacent to the leasehold, could potentially support this species,
there is no natural method for introduction of leopard frogs onto the Black Mesa monocline.

Golden Eagle (Aquila chrysaetos)
The golden eagle, a Group 3 NESL species, is a large raptor that is found throughout North
America, most frequently in open areas, especially where large, steep cliffs or tall, coniferous
trees are present, providing nesting locations at the edges of foraging territories. Most nesting
areas are perennial and are occupied by the same breeding pair for many years (Ehrlich et al.
1988). In most of the West, adults remain on territories throughout the year; Black Mesa is no
exception to this rule. Golden eagles typically prey upon small to medium sized vertebrate prey
including rabbits, snakes, and ground squirrels. Golden eagles have been near Lolomi Point, and
near Kayenta Point. Golden eagles are sparse permanent residents of Black Mesa and there is
evidence that this species occasionally occurs on the leasehold to forage on prairie dog towns on
the southern end of the mine leasehold. Specific records for this species on the leasehold are not
available.

Ferruginous Hawk {Buteo regalis)
The ferruginous hawk, a Group 3 NESL species, is a large raptor that is closely related to the
red-tailed hawk {Buteojamaicensis). It is the largest Buteo hawk in North America and is found
breeding in open country from the Great Plains to southern California, Nevada, and eastern
Washington and Oregon with sporadic records east of the Great Plains (Sibley 2000).
Ferruginous hawks use perennial nest sites located in trees, on cliff faces, or on the ground. Prey
includes small mammals and other small vertebrates and population fluctuations appear to be
closely tied to jackrabbit abundance. On the Navajo Nation, nesting sites are known from juniper
{Juniperus sp.) trees and transmission lines, but are associated with areas where preferred prey,
jackrabbits {Lepus californicus) and cottontail {Sylvilagus spp.) occur. Ferruginous hawks are
migratory and winter in the southwestern U.S. and Mexico.
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On Black Mesa, ferruginous hawks have been observed both on and off the leasehold. On the
Navajo Nation, nesting sites are known predominantly (-90%) from short cliffs, badland bluffs
and pinnacles, or erect sandstone structures. Similar types of habitats occur on the LOMCRAs,
but there are no records for this species breeding on Black Mesa. One summer record of an adult
dark morph suggests that breeding may have occurred on or near Black Mesa since mining began
(LaRue 1994). The lagomorph community and the large prairie dog colonies may attract this
species during the fall and spring months when migrants are common throughout Arizona, but
the potential for breeding pairs to establish on the leasehold is low.

Mexican spotted owl {Strix occidentalis lucida)
The Mexican spotted owl is listed as a Group 3 species on the NESL and is listed as threatened
by the USFWS (58 FR 14248). The Mexican spotted owl has a wide but patchy distribution
throughout Arizona (except for the southwestern portion of the state where it is absent).
Throughout the majority of the state this species inhabits rocky canyon lands and coniferous
forests. Ganey and Balda (1989) found this species only in forested highlands, at elevations
ranging from 3,690 to 12,100 feet. Suitable habitat is generally described as having relatively
closed canopy made up of ponderosa pine, mixed conifer forest, and associated with steep
canyons (AGFD 1988; Ganey and Balda 1994). Nests are typically in trees, on platforms such as
old squirrel nests or other raptor nests, in tree cavities formed by broken offbranches or tops of
witches brooms, or in rock cavities or caves. The diet ofthe spotted owl can be varied, consisting
ofsmall mammals, birds, lizards, bats, beetles, and rabbits, although woodrats {Neotoma sp.) are
the most common and important prey item range wide (Ganey and Balda 1985, Johnson and
Johnson 1985). Foraging typically takes place at night.

Mexican spotted owls have been studied extensively on Black Mesa, where this species is a
permanent resident. Intensive monitoring was conducted from 1994 to 2000 and results are
presented in PWCC annual wildlife monitoring reports and Chapter 10, Fish and Wildlife
Resources, in the PAP. Mining activities on the northern edge of the leasehold initiated surveys
and additional studies, and formal monitoring and other studies were ongoing between 1982 and
2000. All nesting records for this species have been m mixed conifer habitats, many within two
miles ofthe leasehold's northern boundary. The LOMCRAs that are closest to potentially active
Mexican spotted owl breeding locations are the N9, N10 and N99 North LOMCRAs. There are
no suitable breeding habitats within any of the LOMCRAs, but movements of this species are
unknown during winter periods. To date, there has been no evidence that Mexican spotted owls
use mine reclamation or adjacent undisturbed pinyon-juniper habitats on the leasehold. The
closest known records of Mexican spotted owl to the BlackMesa leasehold have been monitored
in Yellow Water Canyon and in side canyons ofCoal Mine Wash and Moenkopi Wash.

Northern Goshawk {Accipiter gentilis)
Northern goshawks nest in large forest stands characterized by a canopy cover greater than 50%
and sparse understory vegetation (Johnsgard 1990). The northern goshawk is a Group 4 NESL
species. In the Southwest, goshawks are most frequently found in pine forests with open park
like underp^^Stands of old growth trees are preferred for nest sites but the species has been
loio^Hpo nesY mOytog second growth forest, as long as older trees remain in the stand. Nest
heighUs ^pic^ freiVeen 60 and 140 feet, but most studies of nesting northern goshawks have
been%oi#uctg^m stalls of tall timber (i.e. ponderosa pine {Pinus ponderosa), or Douglas fir
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{Pseudotsuga menseizii)(Siders and Kennedy 1994).

Northern goshawk habitat consists of three critical elements (Reynolds et al. 1992). The first is a
nesting area of approximately 30 acres containing one or more stands of large, old trees with a
dense canopy cover. The nesting area should contain three suitable nesting sites, with three
additional alternative nesting sites. Nesting sites are typically located in northerly aspect
drainages or canyons near a source of water. The second habitat element is a Post Fledgling Area
(PFA) of approximately 420 acres surrounding the nesting area. This area is important for
fledged nestlings to hunt and hide from predators. The PFA must contain a variety of forest types
and conditions including patches of dense trees, a developed herbaceous and/or shrubby
understory, and prey habitat attributes such as snags, downed logs, small forest openings (l/3 to 4
acres), and woody debris. The majority of the PFA is forest of mid-aged, mature, or old trees
with an intermixture of forest vegetative stages, supporting prey species including squirrels,
rabbits, woodpeckers, jays, and grouse. The third element of goshawk habitat is a foraging area
of approximately 5,400 acres. The foraging area must contain similar attributes as the PFA,
however a more open canopy is suitable without the need for fledgling protection.

LaRue (1994) reported one nesting record for northern goshawk on Black Mesa nesting in a
dense pinyon-juniper stand in White House Valley during the breeding season of 1993. Recent
historic records also suggest that northern goshawks are more abundant during the winter month,
especially during some years (LaRue 1994). Most of the nesting records are from mixed conifer
habitats and large stands of ponderosa pine, north of the leasehold. An aggressive female was
observed during the 2001 field season approximately 2 miles north of the leasehold in Yellow
Water Canyon. Potentially suitable breeding habitat on LOMCRAs exists in the N99 North, N10,
and N9 LOMCRAs.

Northern Saw-whet Owl {Aeoglius acadicus)
The northern saw-whet owl, a Group 4 NESL species, is a small migratory raptor that inhabits
ponderosa pine, pine-oak, and mixed conifer woodlands of the western U.S. (Ehrlich et al 1988).
This species nests in abandoned woodpecker holes or natural cavities and forages mainly on
rodents. The northern saw-whet owl is listed as a Group 4 species on the NESL, mainly due to a
poor understanding of the species distribution on the Navajo Nation (Mikesic and Nystedt 2001).
Although this species probably breeds on Black Mesa, there are no current records of breeding
(La Rue 1994). This species has been observed and heard numerous times in the vicinity of Owl
Canyon (west of road to Kayenta Point) and other locations on the northern edge of Black Mesa,
but no records are known from the mine leasehold. All locations where this species has been
identified are characterized by well-developed forest habitat including ponderosa pine and
Douglas fir or well-developed pinyon pine woodland adjacent to mixed conifer woodland. The
habitats represented within the LOMCRAs do not provide suitable nesting habitat for this species
and it is unlikely that the species would occur on any of the LOMCRAs.

11
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Mountain Plover {Charadrius montanus)
The mountain plover is a migratory shorebird, similar in size to the killdeer {Charadrius
vociferus), but lacking the bold markings on the neck and around the eye (Sibley 2000). This
species is typically found far from water, where it breeds in shortgrass prairie, rolling grasslands,
and badlands frequently with more than 33% bare ground (Ehrlich et al. 1988). This species
breeding range extends from Montana, Wyoming, and eastern Colorado, to New Mexico, and the
Oklahoma, and Texas panhandles. Wintering areas are typically southern Arizona, New Mexico,
Texas, California, and northern Mexico. Migration habitat is similar to breeding habitat. In some
areas this species is found preferentially near prairie dog (Cynomys sp.) and bannertail kangaroo
rat (Dipodomys spectabillis) colonies. This species is listed as a Group 4 species on the NESL
and has been proposed for listing as a threatened species by the USFWS (68 FR 8487).

The only known breeding records for this species that have been documented in northwestern
New Mexico, occur on the Navajo Nation, where 11 plovers were recently found breeding in
badland habitats with low vegetative cover (USFWS 2002; 67 FR 72396). Vegetative coverage
suggests that the LOMCRAs on the southwestern end of the leasehold should be considered
suitable breeding habitat so there is potential for this species to occur on the project area. The
presence of large colonies of prairie dogs on the J5/6/13/14 and J8 LOMCRAs, and the low
vegetative cover produce potential breeding habitat for this species. There are no records of this
species on Black Mesa.

Mountain plovers generally leave breeding areas shortly after breeding is completed and post-
breeding movements are well underway by August (64 FR 7587). Recent precipitous, range-wide
declines in the populations of this species have prompted the USFWS to reopen the comment
period for the listingof the mountain plover.

Peregrine Falcon (Falco peregrinus)
The peregrine falcon was originally listed as endangered on 2 June 1970 (35 FR 8591) after
precipitous declines in populations, attributed to effects from pesticide use. After successful
recovery, the peregrine falcon was removed from the USFWS list ofendangered species on 25
August 1999 (64 FR 46541); it remains a Group 4 species on the NESL. Peregrine falcons are
found throughout the U.S. and, on the Navajo Nation, are found where steep-walled canyons and
cliff habitats occur. Nesting sites are usually located in close proximity to water, especially in the
Southwest (Skaggs et al. 1986). Johnson et al. (1977) found some ofthe highest breeding bird
densities in North America in southwestern riparian habitats. Nests are sometimes found onman-
made structures such as building ledges and bridges (usually as a result ofhacking programs).
The density ofcliffs may determine the suitability ofan area for nesting.

On the Navajo Nation, peregrine falcons have been known to nest on cliffs of 150 feet high or
less, but usually breed on tall, extensive cliffs, 300 feet in height or greater. The best peregrine
nesting habitat on the Navajo Nation occurs in the canyons and cliffs on the forest edge. Such
areas include Canyon de Chelly and the sandstone cliffs near Navajo, New Mexico, where
falcons areMowfii;^^6st regularly.
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Suitable nesting habitat occurs on the northern edge of Black Mesa and in the steep-walled
canyons on the northern portion of Black Mesa. Several historic nesting sites were monitored
annually by PWCC until the 2001 field season. Several permanent ponds are used as foraging
habitat by peregrine falcons that breed on the northern rim. Historic records collected by PWCC
have documented peregrine falcons preying upon horned larks (Eremophila alpestris) on mine
reclamation, Baird's sandpipers (Calidris bairdii) over N2 reclamation, and mourning dove
(Zenaida macroura) in Long House Valley. Peregrine falcons have been observed during annual
monitoring hunting waterfowl on the J7 pond, the N14 ponds, and the Nl-RA basin of the Nl-2
reclamation. Observations documented during PWCC annual monitoring have occurred between
March and September.

None of the LOMCRAs provide suitable nesting habitat for peregrine falcons, but all areas that
support adequate numbers of birds may be potentially suitable foraging habitat. Such LOMCRAs
include the N9, NIO, N99 North, and N12/N99 South LOMCRAs. These areas all have well-
developed pinyon-juniper woodland where prey species (especially jays and mourning doves)
are found.

Northern Pygmy Owl (Glaucidium gnoma)
The northern pygmy owl is found throughout the forested portions of the western U.S. (Ehrlich
et al. 1988). This species is listed as a Group 4 species on the NESL and breeding records of this
species on the Navajo Nation are sought by the NFWD. Breeding records for this species are
known from the Chuska Mountain range and Tsegi Canyon (Mikesic and Nystedt 2001). This
species typically occupies dense coniferous or deciduous woodland habitats and on Black Mesa
is known from mixed conifer habitats (LaRue 1994) in Coal Mine Wash and Yellow Water
Canyon areas. There are no records for this species within the 2-mile Black Mesa buffer zone.

No mixed conifer habitat occurs on the LOMCRAs and it is unlikely that this species would be
found within any of the LOMCRAs. This species is suspected to move to lower elevations during
the winter months and since records of this species are known from Yellow Water Canyon, an
area adjacent to the N9 LOMCRA, some portions of the northern LOMCRAs may be used
during winter. Mining in these areas will not affect this species.

Navajo Mountain Mexican Vole (Microtus mexicanus navaho)
The Navajo Mountain vole is one of three recognized subspecies of Mexican vole found in
Arizona (Hoffmeister 1986). This species is listed as a Group 4 species on the NESL. Compared
to the other two subspecies, Microtus mexicanus mogollonensis and M. m. hualapaiensis, this
subspecies is characterized by smaller size in all external and most cranial measurements, and by
having a lighter dorsal coloration. Navajo Mountain Mexican voles (hereafter Mexican vole)
were originally identified on Navajo Mountain, on the Arizona-Utah border, but have also been
documented in other areas of Arizona. Other areas include south of the Grand Canyon, on the
San Francisco Peaks, near Williams, and on the sky islands of the Navajo Nation, including
Black Mesa.

Mexican voles are^p@^«smhabitants of dry, grassy areas and are the most widely distributed
Microtine rod^f in Arizona|fc)ffmeister 1986). These animals have been trapped in all life
zones from pftty^jugiper t&^wrace-fir. Where they are found, they can occur in high densities
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and have been captured in close proximity to other Microtus species. Mexican voles have
relatively low reproduction rates with litters averaging two embryos (Hoffmeister 1986).
Reproductively active individuals have been found to be pregnant in all months of the year, but
reproduction is generally limited to periods of snow absence (Hilton 1992).

On Black Mesa, previous baseline studies of the leasehold describe this species as rare in
abundance, and found in areas of rocky substrates (LaRue 1994). Mexican voles have also been
trapped in continuous stands of sagebrush, near permanent impoundments on mine reclamation,
and along drainage bottoms (LaRue et al. 1994, Marshall 1999). Where this species occurs, it
may be numerous. During the 1999 field season, live trapping was conducted in closed basins
within mine reclamation, and on mine reclamation grasslands (Marshall 1999). Over 2,940 trap
nights, a total of 28 Mexican voles were captured in closed reclaimed basins and no Mexican
voles were captured on reclamation grassland. The number of Mexican voles captured
represented 21% of the total number of rodents captured during the study. The presence of this
species near water impoundments suggests an affinity for more mesic habitats that support a
higher abundance ofherbaceous ground cover with a taller mean vegetation height.

Habitat, in the form of contiguous sagebrush stands (Attachment B, Photo 3), and drainage
stringers with salt cedar, is present for this species in the NIO, N99 North, and the J2/15
LOMCRAs. The total acreage of suitable habitat in each of these LOMCRAs is 40.8, 27.8, and
1.6 acres respectively for a total of 70.2 acres across all LOMCRA study areas. An extensive
amount of time was spent searching suitable habitat within these LOMCRAs to identify
potentially occupied habitat. Runways were found in the J2/15 LOMCRA, within the narrow
drainage that bisects the two LOMCRAs (Photo 4). This set of runways appeared to be active,
but no trapping was conducted to ascertain the presence ofthis species. The past three years have
been characterized by unusually low rainfall throughout the Southwest and rodent populations
appear to be at an extreme low (personal observation). Certain populations of Microtine rodents
with less favorable habitat conditions may become extirpated during these periods of
environmental harshness, so the status of such populations in future years should be monitored
accordingly.

Flammulated Owl (Otus flammeolus)
The flammulated owl is listed as a Group 4 species on the NESL, and is protected federally
under the MBTA. This small owl primarily forages on insects, preferably in mature stands of
pine forests and upper oak woodlands. Flammulated owls nest in tree cavities and can be found
in any ponderosa pine, oak, and mixed-conifer stands where sufficient cavities are present (Lesh
et al. 1994; McCallum et al. 1995). Nests are built in abandoned woodpecker holes, especially
those of flickers. On Black Mesa, this species is known from numerous areas north of the mine
leasehold, especially where stands of ponderosa pine (Pinus ponderosa) or Douglas fir
(Pseudotsuga menzeizii) are found in close proximity to pinyon-juniper woodland (LaRue 1994).
This species has been identified just north of the Black Mesa leasehold boundary in Yellow
Water Canyon, where a male was heard calling regularly between the 1997-2000 field seasons.
Although suitable habitat can be found within two miles of the mine leasehold, there is no
suitable haj^rfq^r^roposed LOMCRAs.
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Townsend's Big-eared Bat (Plecotus townsendii)
The Townsend's big-eared bat is listed as a Group 4 species on the NESL, but has no federal
listing status. In Arizona, this bat is widespread, although not apparently common anywhere
within its range. While they can be found in a variety of habitat types, including arid desert
scrub, pinyon-juniper, and ponderosa pine habitats, they prefer to forage in riparian areas and
forest edges. They feed primarily on moths, but will also feed upon other insects including
lacewings and beetles (Sample and Whitmore 1993). Townsend' s big-eared bats inhabit mines,
caves, and large crevices during the day, and often rest in abandoned buildings at night
(Hoffmeister 1986). These bats are also found near open water. During the summer, females
congregate in caves to form maternity colonies

This species has not been documented during field studies on Black Mesa, but is suspected to
occur on Black Mesa (Hoffmeister 1986). Habitat on the LOMCRAs includes dry drainage
basins and small openings within the pinyon-juniper woodland. Roost sites occur on some of the
LOMCRAs where cliff faces or sandstone bluffs occur. These areas may provide adequate day
roosts and hibernacula. Given the presence of similar and more suitable habitats throughout
northern Black Mesa off the leasehold, ground disturbance activities on the LOMCRAs are not
expected to affect this species.

Kit Fox (Vulpes macrotis)
The kit fox is the smallest of North American canids and can be found inhabiting the bleak
deserts of the western U.S. (MacDonald 1995). This species is identified by unusually large,
buff-colored, ears, black tail tip, and a uniform colored body (Hoffmeister 1986). Dens having a
characteristic key-shaped opening are excavated in desertscrub and badland habitats
characterized by softer soils. Vegetative associates include saltbush, sagebrush, and black
greasewood (Sarcobatus vermiculatus)(M.ikQsic and Nystedt 2001).

The San Joaquin kit fox (Vulpes macrotis mutica) was listed as endangeredby the USFWS on 11
March 1967 (32 FR 4001). The subspecies of kit fox known from the Navajo Nation (V. macrotis
macrotis) is listed as a Group 4 species on the NESL, but has no current federal status. Kit fox
are known on the Navajo Nation from the eastern side of the Chuska Mountains and in the
Chinle Valley in Arizona and Utah. Potential habitat exists throughout the Navajo Nation and the
habitat found on some of the LOMCRAs is suitable for this species. Such habitats would include
the large areas of greasewood, sagebrush, and saltbush on some of the southern LOMCRAs
including J8, J2/15, J5/6/13/14, and J23.
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Bald Eagle (Haliaeetus leucocephalus)
The bald eagle, a Group 4 NESL species, is distributed from Alaska and northern Canada to
north central Mexico. Bald eagles primarily eat fish, but are also know to eat other small
vertebrates and carrion. Winter diets for bald eagles can vary depending upon location and food
sources, but wintering eagles generally depend on waterfowl and carrion and less upon fish
(Busch 1986). Bald eagle breeding habitat is characterized by large trees, suitable for nesting,
with a nearby water source that provides an adequate supply of moderate-to-large size fish
(Johnsguard 1990). Breeding habitat for bald eagles in the Southwest is almost exclusively tied
to water sources (Hunt et al. 1992). Bald eagles winter throughout much of the southern United
States. Wintering habitats for bald eagles are less closely associated with water than summer
habitats (Evans 1982). Roost sites important to bald eagles are usually in fairly open stands with
trees that are taller than surrounding canopy (Stalmaster and Newman 1978 Keister and
Anthony 1983).

Habitats of the LOMCRAs should generally be considered unsuitable foraging or breeding
habitats for bald eagles. Foraging exceptions would be carrion (in the form of dead cattle or
sheep), or terrestrial mammals, which may present foraging opportunities for migrating bald
eagles. Pinnacles or other tall perching areas near ponds including the J-7 pond, Wild Ram tank,
and N14-D ponds may be useful for migrating bald eagles due to the presence offish, but these
areas would only be used temporarily. Bald eagles have been observed in Coal Mine Wash,
Moenkopi Wash, Dinnebito Wash, and lower Yellow Water Canyon. Two adults were also
observed at the J7 pond in January of 1985 (LaRue 1994) and this species was observed near the
haul readjust south of the Nl-RA pond during the 1999 field season.

Summary
A total of 7 mammalian, 23 avian, and 5 herpetile species were identified during a general
inventory of wildlife on the LOMCRAs. These species have been documented during other
wildlife baseline studies and would be expected in similar pinyon-juniper habitats throughout
northern Arizona. None of the species observed during baseline studies in 2003 are of special
interest, but some avian species (neotropical migrants) are of importance to the NFWD, which
request data collection for these species prior to surface disturbance events.

Atotal of16 species listed on the NESL were identified as occurring or potentially occurring on
or near the LOMCRAs. Species for which potentially suitable habitat is not present on the
proposed LOMCRAs were not addressed in this report. Although habitat for the black-footed
ferret is present on the J8 and J5/6/13/14 LOMCRAs, it is unlikely that black-footed ferrets occur
on Black Mesa. However, PWCC has an approved black-footed ferret monitoring plan (PAP,
Chapter 10, Attachment 2) that is ongoing for the Black Mesa leasehold including the
LOMCRAs. Ongoing wildlife monitoring activities will determine the extent of prairie dog
colonies on an annual basis. Should black-footed ferret surveys be required in the future, PWCC
will initiate species-specific spotlighting surveys.

16

^1

o



m^J

Peabody Biological Report- 2003 Life ofMine Coat Resource Areas

The large prairie dog colonies found on J8 and J5/6/13/14 are potentially suitable breeding
habitats for the mountain plover. Reduction in vegetation height increases the suitability of a
grassland or short shrubland habitat to support the mountain plover (Ehrlich et al. 1988, USFWS,
68 FR 8487). Although this habitat is present, it is unlikely that this species occurs on the Black
Mesa leasehold. Should this species be identified on any of the suitable LOMCRAs, surveys and
monitoring would be necessary to determine impacts of mining on this species. Numerous
locations found on mine reclamation where ground-level vegetation is short (pre-reclaimed open
topsoil or overburden areas) provide suitable habitat for the mountain plover also.

Just as prairie dog colonies provide suitable habitat for mountain plover, they also provide a
foraging resource for raptors. Suitable breeding habitat for the ferruginous hawk is found on the
southern LOMCRAs where bluffs overlook large expanses of open country (J2/15, J4/5/13/14,
and J8). Likewise, these prairie dog colonies provide foraging habitat for the golden eagle, bald
eagle (although this species is probably absent during periods of prairie dog activity), and kit fox
which may also breed in these areas. No known breeding records for kit fox occur on the
leasehold.

Southwestern willow flycatchers may occur in any habitat during migration, but the chances of a
known southwestern willow flycatcher occurring in any drainage on or near the proposed
LOMCRAs is slim. Although willow flycatchers of undetermined subspecies have been observed
on the leasehold, E. trailii extimus has never been confidently identified (territorial calling during
multiple periods of the breeding season) on the leasehold.

The northern leopard frog has not been documented on Black Mesa and is unlikely to occur on
the leasehold. Since there are no wetland habitats found within any of the LOMCRAs, the lack of
habitat would exclude the presence of this species, even if an unknown source population occurs
on Black Mesa. This species will not be affected by surface disturbance activities associated with
mining activities on LOMCRAs.

Some sections of suitable habitat for the Navajo Mountain vole are found within the boundaries
of the proposed LOMCRAs. Pedestrian transects were conducted within these strings of habitat
and runways were identified within one LOMCRA (Attachment B, Photo 3). Approximately
70.2 acres of Navajo Mountain vole habitat are found on the LOMCRAs.
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ATTACHMENT A

Map 1. LOMCRAs and Potential TES Habitat

Map 2. Northern Goshawk Survey and Raptor Responses



o ATTACHMENT B

Photos 1-4. LOMCRA Study Area Photos
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Photo 1. Late serai pinyon-
dominated pinyon-juniper
woodland. Similar structure is

found in N9, NIO, N99 North,
and N12/N99 South. This patch
is a monitoring patch for
vegetative monitoring.

Photo 2. Habitats representative of the southern LOMCRAs. Note the reduction in vegetative cover and
canopy height ofjuniper-dominated pinyon-juniper woodland.
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Photo 3. Contiguous sagebrush stands in the NIO LOMCRA. Note the shrub density and proximity to
pinyon-juniper woodland edge. This photo was taken in a drainage bottom and the habitat is suitable for
Navajo Mountain Mexican vole.
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Photo 4. Mexican vole runway in a drainage bottom of the J2/15 LOMCRA. The current status of this
population is unknown, but appeared inactive.
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ATTACHMENT 5

BIOLOGICAL INFORMATION, REFERENCES, AND FUTURE MONITORING EFFORTS

FOR THE N9 COAL RESOURCE AREA, BLACK MESA MINING COMPLEX

The N9 Coal Resource Area was included in the wildlife and habitat reconnaissance for the

proposed Life of Mine Coal Resource Areas and the N99 Area of the Black Mesa Mining

Complex. This study is included as Attachment 4 to Chapter 10, Fish & Wildlife Resources

and the reviewer is directed to that section of Chapter 10.

Peabody and PWCC have conducted annual wildlife monitoring and special studies on the

Black Mesa leasehold since the early 1980's. These include, but are not limited to,

small mammal studies, passerine and migratory bird observations, raptor monitoring,

Mexican spotted owl and peregrine falcon studies, praire dog colony monitoring for black

footed ferrets, and special interest species reconnaissance for relevant species included

in the NESL and USF&WS T&E lists. The N9 Coal Resource Area will continue to be included

in the monitoring activities as will the remainder of the lease area. All annual

monitoring information is submitted to the Office of Surface Mining Reclamtion and

Enforcement (OSMRE) and the Navajo Nation Fish and Wildlife Department (NNFWD).

Confidential information on sensitive or T&E species is submitted to the NNFWD.

These ongoing monitoring studies have increased the status of knowledge for a number of

wildlife species in the region. As an example, the 20 years of red tail hawk monitoring

data provides one of the most comprehensive population dynamics evaluations for this

in the region. Bird monitoring on the Black Mesa leasehold over the last 25

s documented approximately 300 species, many of them first records for the region

94). Intensive monitoring associated with the peregrine falcon and Mexican

fcwl has increased the status of knowledge for these species in the region. A

umma.£^/of results for these two species is presented in the text and Attachment 2 to

9, Fish & Wildlife Resources.

Mexican spotted owl (MSO) monitoring was discontinued in 2001 under approval of OSMRE as

a result of fulfilling monitoring requirements over a seven-year period. As a result of

that monitoring program, no mining related impacts to MSO's were detected. If MSO

monitoring is required, it will be initiated prior to and during N9 mining related

disturbances occurring within two miles of the nearest mixed conifer habitat identified



on Drawing 85320a. Monitoring locations, timing, and protocols will be coordinated with

OSMRE, USF&WS, and the NNFWD.

Annual nesting surveys for raptors will be conducted on areas immediately in advance of

and within 0.25 miles adjacent to the active N9 mining area. This is consistent with

past efforts in other areas of the Black Mesa Mining Complex and the discussion of

Wildlife Resources Protection in Chapter 10. Results will be presented in the annual

monitoring report submitted to the regulatory authority.

The N9 area will continue to be included in the overall annual wildlife monitoring effort

and particularly the special reconnaissance surveys for potential species found on the

NESL and USF&WS T&E lists. The results of all monitoring efforts will continue to be

submitted to the regulatory authority on an annual basis.
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