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ABSTRACT

The Ecological Monitoring and Compliance program (EMAC), funded through the U.S. Department of
Energy, National Nuclear Security Administration Nevada Site Office (NNSA/NSO), monitors the
ecosystem of the Nevada Test Site (NTS) and ensures compliance with laws and regulations pertaining to
NTS biota. This report summarizes the program’s activities conducted by National Security
Technologies"“ (NSTec) during the Calendar Year 2006. Program activities included: (a) biological
surveys at proposed construction sites, (b) desert tortoise compliance, (c) ecosystem mapping and data
management, (d) sensitive plant species monitoring, (¢) sensitive and protected/regulated animal
monitoring, (f) habitat monitoring, (g) habitat restoration monitoring, and (h) monitoring of the
Nonproliferation Test and Evaluation Complex (NPTEC).

Sensitive and protected/regulated species of the NTS include 44 plants, 1 mollusk, 2 reptiles, over

250 birds, and 26 mammals protected, managed, or considered sensitive as per state or federal regulations
and natural resource agencies and organizations. The threatened desert tortoise (Gopherus agassizii) is
the only species on the NTS protected under the Endangered Species Act. Biological surveys for the
presence of sensitive and protected/regulated species and important biological resources on which they
depend were conducted for 34 projects. A total of 342.1 hectares (ha) (845.37 acres [ac]) was surveyed
for these projects.

Sensitive and protected/regulated species and important biological resources found included: 2 inactive
tortoise burrows, 2 western burrowing owls (Athene cunicularia hypugaea), several horses (Equus
caballus), 2 active predator burrows, mature Joshua trees (Yucca brevifolia), yuccas and cacti; and also

1 bird nest (2 eggs), 1 barn owl (Tyfo alba) and 2 great-horned owls (Bubo virginianus). NSTec provided
a written summary report of all survey findings and mitigation recommendations, where applicable. All
flagged burrows were avoided during construction activities.

Twenty one of the 34 projects had sites within the distribution range of the threatened desert tortoise.
NNSA/NSO must comply with the terms and conditions of a permit (called a Biological Opinion) from
the U.S. Fish and Wildlife Service (FWS) when conducting work in tortoise habitat. No tortoises were
found in or displaced from project arecas. No desert tortoises were accidentally injured or killed, nor were
any captured or displaced from project sites. One desert tortoise was accidentally killed along a paved
road. One site specific revegetation plan was submitted this year as required by the desert tortoise habitat
revegetation plan approved in 2004. This year a total of 1.89 ha (4.69 ac) of tortoise habitat was disturbed.
Revegetation of habitat at the Bren Tower burn was completed in the spring of 2006.

In the summer of 2006, NSTec scientists prepared a Biological Assessment of the security activities that
were being conducted at the Device Assembly Facility (DAF). NNSA requested a Biological Opinion
from FWS in late 2006.

Ecosystem mapping and data management in 2006 focused primarily on two tasks: (a) converting
hardcopies of about 17 reports (EMAC annual reports and selected topical reports from 1996 to 2003)
into electronic versions (Portable Document Format [PDF] files) to facilitate electronic document
exchange, rapid retrieval, duplication, and printing, and (b) conducting an annual vegetation survey to
determine wildland fire hazards on the NTS. Copies of the PDF documents were sent to DOE’s Office of
Scientific and Technical Information website in Oak Ridge, Tennessee, and the DOE National Nuclear
Security Administration Nevada Site Office (NNSA/NSO) Public Reading Facility.
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There has been an average of 11 wildland fires per year on the NTS since 1978 with an average of about
96 hectares (ha) (23 acres [ac]) per fire. In 2006 there were 16 wildland fires and a total of 3,486 ha
(8,615 ac) burned; the largest was located in Mid Valley (about 3,270 ha [8,000 ac]). These wildland
fires do not occur randomly across the NTS but occur more often in blackbrush vegetation types that have
sufficient fuels (fine-textured and woody fuels) that are conducive to ignition and spread of wildland fires.
Based on the dates and number of fires on the NTS occurring historically, a fire season was identified as
occurring during the months of June through August. Precipitation in 2006 was about 20 percent above
average for the winter months which contributed to a slight increase in fine fuels, however, a substantial
amount of fine fuels from 2005 still persisted. A road survey to evaluate wildland fire fuel hazards was
conducted and maps showing indices for fine fuels, woody fuels, and combined fuels is presented in this
report. A combined fuels index for the NTS in 2006 was calculated at 5.26, compared to 5.64 and 4.88 in
2005 and 2004, respectively. A map is presented showing the historical location of wildland fires on the
NTS for 2006, 2005, and prior years. A peer-reviewed publication describing wildland fires on the NTS
was submitted and accepted for publication.

Populations of Frasera pahutensis (Pahute green gentian) and Hulsea vestita ssp. inyoensis (Pumice
alpinegold) were inventoried and detailed delineations of the population boundaries were made. There
appears to be an abundance of potential habitat for these species on the NTS and additional locations may
be found in the future as more remote locations are accessed and surveyed. One new population of Ivesia
arizonica var. saxosa (Rock purpusia) was found about 2,000 meters (m) (6,561 feet [ft]) south of
Columbine Canyon and covers almost 10 hectares (ha) (25 acres [ac]) on westerly and northerly exposed
boulders of Rainier Mesa tuff. Plants at this location are more abundant than at the Columbine Canyon
population. A bryophyte collection made in 2005 and 2006 in the Rock Valley area was positively
identified as Entosthodon planoconvexus and is now included on the list of sensitive plant species on the
NTS. The Mercury Ridge population of Eriogonum heermannii var. clokeyi (Clokey buckwheat) was
monitored this year with the objective of making voucher collections, but because of poor growing
conditions no collections were made. The taxonomy of Cymopterus ripleyi var. saniculoides and F.
pahutensis was confirmed at this year’s Rare Plant Workshop. Penstemon fruticiformis var. amargosae
(Death Valley beardtongue) which may occur along the southern boundary of the NTS and Phacelia filiae
(Clarke phacelia), a newly described species, were added to the list of sensitive plants species for the
NTS. Sclerocactus polyancistrus (redspined fishhook cactus), a cactus widespread throughout several
western states, was removed from the list of sensitive plant species for the NTS. There are currently 20
species on the list of sensitive plant species for the NTS.

Surveys for the western red-tailed skink (Eumeces gilberti rubricaudatus), a sensitive species, were
conducted this year. A total of 9 skinks were captured in 6,092 trap days (0.1 percent, 1 skink/677 trap
days). To our knowledge, this is a new Nevada record for the most skinks caught in a study. Skinks were
captured at 7 of 48 locations, including 6 new locations. All skinks were captured in funnel traps set near
rocks or vegetation. No skinks were caught in trap arrays, which indicates that drift fences are not
necessary to capture skinks. This significantly reduces the amount of effort and cost required to trap
skinks. Additionally, over 500 other reptiles were captured or observed, representing 10 of 16 known
lizards and 11 of 17 known snakes on the NTS. Overall trap success was 8.8 percent

(538 captures/6,092 trap days).

Western burrowing owl monitoring entailed trapping owls as part of a collaborative effort with

Dr. Courtney Conway who is funded by the Department of Defense Legacy Project to evaluate migratory
linkages of owls in western North America and document new owl locations. A total of 34 owls,
including 16 adults and 18 juveniles, were captured. One adult female owl that was banded last year as a
juvenile was captured again this year, 5.3 km from her natal site. Radioisotopic analysis of the feathers
from this owl should provide information on where she spent the winter. Additionally, six new burrow
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sites were found, including four burrows in the Mojave Desert ecoregion and two in the Great Basin
Desert ecoregion. This makes a total of 132 known western burrowing owl locations (30 owl sightings
and 102 burrow sites) on the NTS.

In 2006 small mammal trapping was conducted to assess the distribution of kangaroo mice
(Microdipodops spp.) and to investigate habitat use of other small mammal species. A total of 2,965
animal captures were recorded in 7,488 trap nights at 23 sites. No kangaroo mice were captured,
however, 14 other species were captured. Small mammal trapping at 10 paired sites on the NTS that
compared wash habitat to upland habitat showed significant differences in proportions of nocturnal
species trapped at all but one site. These differences generally inferred some species’ preferences for
rocky habitats as opposed to non-rocky habitats. At Trail Ridge, comparing trapping results from 1981-83
to data from 2006 indicated a large increase in the abundance of Merriam’s kangaroo rat (Dipodomys
merriami) when it was previously rare.

Bat monitoring focused on sampling known maternity roosts to determine occupancy patterns and
compare techniques for counting bats; conducting pre-closure surveys at N and T Tunnel Complexes to
determine if gating is necessary; passive acoustic monitoring of bat activity at Camp 17 Pond; and
responding to numerous calls to remove bats, including a rabid bat, and documenting their roost sites.
Maternity roosts occupied in previous years were occupied again this year by both Townsend’s big-eared
bat (Corynorhinus townsendii) and fringed myotis (Myotis thysanodes). Counts from the two types of
cameras showed varying results. Counting bats was easier using the images from the NightSight™
camera than images from the Sony® nightshot camera. Two bat gates were installed in the N Tunnel
Complex. These are the first bat gates to be installed on the NTS. Several thousand files containing bat
vocalizations were recorded from Camp 17 Pond and are in the process of being analyzed. The first rabid
bat on the NTS was collected and 23 bats in or around buildings were found roosting (8 dead) on

19 occasions at 15 buildings (9 in Mercury, 5 in Area 6, and one in Area 27). Ten bats were western
pipistrelles (Pipistrellus hesperus), five were pallid bats (Antrozous pallidus), one was either California or
small-footed myotis (Myotis spp.), and seven were unknown species.

The total number of horses on the NTS has increased from a low of about 31 in 1999 to about

53 individuals in 2006. Moderate numbers of young horses have been recruited to the population during
this period. Mountain lion predation pressure may be reduced on horses allowing the increase, because
many more deer are now available as prey.

Deer counts have increased greatly in number per session from lows of 4-42 in 2002 to highs of 153-245
in 2006. This represents about a 5-6 fold increase in total numbers of deer counted and much higher
numbers counted in the Rainier Mesa area.

Mountain lions (Puma concolor) prey on wild horses, deer, antelope, and tortoises, and pose a potential
threat to humans on the NTS. In order to help evaluate the extent of risks to such animals a collaborative
effort between Erin Boydston, a research scientist with USGS, and NSTec biologists to investigate
mountain lion distribution and abundance was continued again this year using remote, motion-activated
cameras. Cameras were set up at 12 sites where mountain lions were likely to occur. Only one mountain
lion was photographed, a female at Tub Spring in late March. At least 29 other species of mammals and
birds were also detected with the greatest activity at water sources, particularly during the dry summer
and fall months.

West Nile Virus (WNV) is a potentially serious illness that is spread to humans and other animals through
mosquito bites. WNV surveillance continued during 2006 for the third consecutive year to determine if



mosquitoes on the NTS carry WNV. Eight sites were sampled during 14 surveys. Mosquitoes were taken
to Clark County Health District personnel for species identification and WNYV testing. A total of

111 individuals representing 6 species were captured and analyzed. All specimens tested for WNV were
negative except for one Culiseta inornata from Well 3 Pond which was suspect. Therefore, it may be
possible that WNYV is present in at least one mosquito species on the NTS but it is yet to be confirmed.
This site will be sampled more intensively along with other sites next year to try and confirm if WNV is
present on the NTS. This year, three new species of mosquito were detected. Additionally, six injured
raptors were taken to the North Las Vegas Animal Hospital for treatment and WNV testing. All raptors
tested negative for WNV.

The habitat restoration monitoring program on the NTS periodically monitors research sites, project sites,
cover caps and areas burned by wildland fires that have been revegetated. The objective of evaluating
these sites is to analyze the long-term effects of certain reclamation techniques or other factors on plant
establishment and survival. From this information revegetation procedures and techniques may be
revised and the potential for revegetation success enhanced. Staging areas at four sites and closure cover
caps at four sites were monitored in 2006. Sites ranged in size from 0.2 ha (0.6 ac) to over 4 ha (10 ac).
All four staging areas monitored this year were on the Tonopah Test Range (TTR). Plant cover values for
all four sites were higher on the revegetated area than on adjacent reference areas. Plant density was also
higher or equal to that estimated for the respective reference areas. Two of the four cover caps were also
located on the TTR. Plant cover on the cover caps at the Cactus Springs waste trench site and the
Rollercoaster Sewage Lagoon was higher than recorded for the corresponding reference areas. Cover at
the Cactus Springs site was the highest plant cover recorded since revegetation began. Plant density
values were mixed. At the Cactus Springs site, density was lower than on the reference area, while at the
Rollercoaster site plant density was higher. On the Central Nevada Test Area (CNTA) cover cap, plant
cover was the second highest ever recorded, however, it is still slightly below cover estimates on the
adjacent reference area. Plant density at CNTA is almost double what it is on the reference area. On the
NTS in Area 3 the amount of cover on the U-3ax/bl cover cap was the highest ever estimated for this site
although plant density has declined the last few years. Overall, the vegetation on the project sites is
becoming well established. Shrubs and grasses are vigorous and healthy. Plant cover and density are
similar to that on adjacent reference areas.

Chemical release test plans for two activities, Raven and Tarantula II, at the Non-Proliferation Test and
Evaluation Complex (NPTEC, formerly the Hazardous Materials Spill Center) on Frenchman Lake playa
were reviewed. Because chemical releases were such low volumes or low toxicity there was no need to
monitor downwind transects for biological impacts. Seasonal sampling of downwind and upwind
transects near the NPTEC was conducted to document baseline conditions of biota. No differences in
biota were noted along downwind (treatment) versus upwind (control) transects.
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1.0 INTRODUCTION

In accordance with U.S. Department of Energy Order (DOE) Order 450.1, “Environmental Protection
Program,” the Office of the Assistant Manager for Safety Programs of the U.S. Department of Energy,
National Nuclear Security Administration Nevada Site Operations Office (NNSA/NSO) requires
ecological monitoring and biological compliance support for activities and programs conducted at the
Nevada Test Site (NTS). National Security Technologies, LLC (NSTec), Ecological Services has
implemented the Ecological Monitoring and Compliance (EMAC) Program to provide this support.
EMAC is designed to ensure compliance with applicable laws and regulations, delineate and define NTS
ecosystems, and provide ecological information that can be used to predict and evaluate the potential
impacts of proposed projects and programs on those ecosystems.

This report summarizes the program’s activities conducted by NSTec during the calendar year 2006.
Monitoring tasked during 2006 included eight program areas: (a) biological surveys, (b) desert tortoise
compliance, (c) ecosystem mapping and data management, (d) sensitive plant monitoring, () sensitive
and protected/regulated animal monitoring, (f) habitat monitoring, (g) habitat restoration monitoring, and
(h) biological monitoring at the Nonproliferation Test and Evaluation Complex (NPTEC). The following
sections of this report describe work performed under these eight areas.
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2.0 BIOLOGICAL SURVEYS

Biological surveys are performed at proposed project sites where land disturbing activities are proposed.
The goal is to minimize adverse effects of land disturbance on sensitive and protected/regulated plant and
animal species (Table 2-1), their associated habitat, and important biological resources. Sensitive species
are defined as species that are at risk of extinction or serious decline or whose long-term viability has
been identified as a concern. They include species on the Nevada Natural Heritage Program (NNHP)
sensitive plant and animal lists and bat species ranked as moderate or high in the Nevada Bat
Conservation Plan Bat Species Risk Assessment. Protected/regulated species are those that are protected
or regulated by federal or state law. Many species are both sensitive and protected/regulated (Table 2-1).
Important biological resources include such things as cover sites, nest or burrow sites, roost sites, or water
sources important to sensitive species. Survey reports are written to document species and resources
found, and to provide mitigation recommendations.

21 Sites Surveyed and Sensitive and Protected/Regulated Species
Observed

During 2006, biological surveys for 34 projects were conducted on or near the NTS (Figure 2-1,

Table 2-2). For some of the projects, multiple sites were surveyed (Figure 2-1). A total of 342.11
hectares (ha) (845.37 acres [ac]) was surveyed for the projects (Table 2-2). Twenty one of the projects
were within the range of the threatened desert tortoise (Gopherus agassizii). Sensitive and
protected/regulated species and important biological resources found included: two inactive tortoise
burrows, two burrows being used by burrowing owls, several horses, three active predator burrows,
mature Joshua trees, yuccas and cacti, one bird nest with two eggs, one barn owl, and two great-horned
owls (Table 2-2). NSTec provided to each project manager a written summary report of all survey
findings and mitigation recommendations, where applicable (Table 2-2). All burrows, except rodent
burrows, were flagged and avoided during construction activities.

2.2 Potential Habitat Disturbance

Surveys are conducted at old industrial or nuclear weapons testing sites whenever vegetation has
reinvaded a site or it is suspected that a sensitive or protected/regulated species may be found. For
example, tortoises may move through revegetated earthen sumps and may be concealed under vegetation
during activities where heavy equipment is used. Preactivity surveys are conducted at such revegetated
sites to ensure that desert tortoises are not in harm’s way. Also, burrowing owls frequently inhabit
burrows and culverts at disturbed sites, so preactivity surveys are conducted to ensure that adults, eggs,
and nestlings in burrows are not harmed.

Twenty two of the projects for which surveys were conducted were entirely on sites previously disturbed
(e.g., building sites, industrial waste sites, existing well pads, road shoulders) (Table 2-2). Thirteen
projects were located either partially or entirely in areas that had not been previously disturbed. These
projects have the potential to disturb a total of 33.82 ha (83.57 ac). Most of the area that could be
disturbed was associated with the Divine Strake tests (Project No. 06-12, 06-13), which deal with a
proposed large explosion and soil movement (Table 2-2).



Table 2-1. List of sensitive and protected/regulated species known to occur on or adjacent to the

NTS.
SENSITIVE PLANT SPECIES Common Names Status”
Flowering Plant Species
Astragalus beatleyae Beatley milkvetch W, 5 years
Astragalus funereus Black woolypod W, 5 years
Astragalus oopherus var. clokeyanus Clokey eggvetch W, 5 years
Eriogonum concinnum Darin buckwheat W, 5 years
Eriogonum heermannii var. clokeyi Clokey buckwheat W, 5 years
Ivesia arizonica var. saxosa Rock purpusia W, 5 years
Lathyrus hitchcockianus Bullfrog Hills peavine W, 5 years
Phacelia beatleyae Beatley scorpionflower W, 10 years
Arctomecon merriamii White bearpoppy W, 10 years
Camissonia megalantha Cane Spring suncup W, 10 years
Cymopterus ripleyi var. saniculoides Sanicle biscuitroot W, 10 years
Frasera pahutensis Pahute green gentian W, 10 years
Galium hilendiae ssp. kingstonense Kingston Mountains bedstraw W, 10 years
Hulsea vestita ssp. inyoensis Pumice alpinegold W, 10 years
Penstemon fruticiformis var. armagosae Death Valley beardstongue T, 5 years
Penstemon pahutensis Pahute Mesa beardstongue W, 10 years
Phacelia filiae Clarke phacelia W, 10 years
Phacelia mustelina Weasel phacelia W, 10 years
Phacelia parishii Parish phacelia W, 10 years
Moss Species
Entosthodon planoconvexus Planoconvex entosthodon W, 5 years
PROTECTED/REGULATED PLANT SPECIES
Cactaceae Cacti (18 species) CY
Agavaceae Yucca (3 species), Agave (1 species) CY
Pinus monophylla/Juniperus osteosperma Pinyon/Juniper CY



Table 2-1. List of sensitive and protected/regulated species known to occur on or adjacent to the

NTS. (Cont’d)
SENSITIVE ANIMAL SPECIES Common Name Status"
Mollusk Species
Pyrgulopsis turbatrix Southeast Nevada springsnail S, A
Reptile Species
Eumeces gilberti rubricaudatus Western red-tailed skink S,E
Gopherus agassizii Desert tortoise LT, S, NP, IA
Bird Species
Accipiter gentilis Northern goshawk S, NPS, IA
Athene cunicularia hypugaea Western burrowing owl S, NP, A
Buteo regalis Ferruginous hawk S, NP, IA
Buteo swainsoni Swainson’s hawk S, NP, 1A
Chlidonias niger Black tern S, NP, IA
Coccyzus americanus Western yellow-billed cuckoo S, NPS, IA
Falco peregrinus anatum American peregrine falcon <LE, S, NPE, IA
Gavia immer Common loon S, NP, IA

Haliaeetus leucocephalus

Bald eagle

LT-PD, EA, S, NPE,
1A

Ixobrychus exillis hesperis Western least bittern S, NP, 1A
Phainopepla nitens Phainopepla S, NP, 1A
Plegadis chihi White-faced ibis S, NP, 1A
Mammal Species

Antrozous pallidus Pallid bat M, NP, A
Corynorhinus townsendii pallescens Townsend’s big-cared bat H, NPS, A
FEuderma maculatum Spotted bat M, NPT, A
Lasionycteris noctivagans Silver-haired bat M, A
Lasiurus blossevillii Western red bat H, NPS, A



Table 2-1. List of sensitive and protected/regulated species known to occur on or adjacent to the

NTS. (Cont’d)

SENSITIVE ANIMAL SPECIES Common Name Status
Lasiurus cinereus Hoary bat M, A
Myotis californicus California myotis M, A
Mpyotis ciliolabrum Small-footed myotis M, A
Myotis evotis Long-eared myotis M, A
Myotis thysanodes Fringed myotis H, NP, A
Myotis yumanensis Yuma myotis M, A
Pipistrellus hesperus Western pipistrelle M, A
PROTECTED/REGULATED ANIMAL SPECIES

Bird Speciesb

Alectoris chukar Chukar G
Agquila chrysaetos Golden eagle EA, NP
Callipepla gambelii Gambel's quail G
Charadrius montanus Mountain plover PT, NP
Lanius ludovicianus Loggerhead shrike NPS
Oreoscoptes montanus Sage thrasher NPS
Spizella breweri Brewer’s sparrow NPS
Mammal Species

Antilocapra americana Pronghorn antelope G
Equus asinus Burro H&B
Equus caballus Horse H&B
Puma concolor Mountain lion G

Lynx rufus Bobcat F
Microdipodops megacephalus Dark kangaroo mouse NP
Microdipodops pallidus Pale kangaroo mouse NP
Ovis canadensis nelsoni Desert bighorn sheep G
Odocoileus hemionus Mule deer G
Sylvilagus audubonii Audubon’s cottontail G
Sylvilagus nuttallii Nuttall’s cottontail G



Table 2-1. List of sensitive and protected/regulated species known to occur on or adjacent to the
NTS. (Cont’d)

Table 2-1 Continued Common Name Status”
Tadarida brasiliensis Brazilian free-tailed bat NP
Urocyon cinereoargenteus Gray fox F
Vulpes velox macrotis Kit fox F

aStatus Codes:
Endangered Species Act, U.S. Fish and Wildlife Service

LT - Listed Threatened

PT - Proposed for listing as Threatened
PD - Proposed for delisting

<LE - Former listed endangered species

U.S. Department of Interior
H&B -  Protected under Wild Free Roaming Horses and Burros Act
EA - Protected under Bald and Golden Eagle Act

State of Nevada-Animals
S - Nevada Natural Heritage Program-Sensitive Animal Taxa
NPE - Nevada Protected-Endangered, species protected under Nevada Administrative Code (NAC) 503
NPT - Nevada Protected-Threatened, species protected under NAC 503
NPS - Nevada Protected-Sensitive, species protected under NAC 503
NP - Nevada Protected, species protected under NAC 503
G - Regulated as game species
F - Regulated as fur-bearer species

State of Nevada-Plants

T - Nevada Natural Heritage Program --At Risk Plant and Lichen Taxa, Threatened: believed to meet the ESA definition
of Threatened

W - Nevada Natural Heritage Program --At Risk Plant and Lichen Taxa, Watch-list species: potentially vulnerable to
becoming Threatened or Endangered

CY - Protected as a cactus, yucca, or Christmas tree

Long-term Animal Monitoring Status for the Nevada Test Site (NTS)

A - Active
1A - Inactive
E - Evaluate

Long-term Plant Monitoring Status for the NTS)
Syears - Monitor a minimum of once every 5 years
10 years - Monitor a minimum of once every 10 years

Nevada Bat Conservation Plan — Bat Species Risk Assessment
H - High
M - Moderate

b All bird species on the NTS are protected by the Migratory Bird Treaty Act except for Chukar, Gambel’s quail,
English house sparrow, Rock dove, and European starling.




Figure 2-1. Biological surveys conducted on the NTS during 2006.
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Ten of the projects that will cause new disturbances occur in areas designated as important habitat

(Table 2-3, Figure 2-2). During vegetation mapping of the NTS, Ecological Landform Units (ELUs) were
evaluated and some were identified as Pristine (having few man-made disturbances), Unique (containing
uncommon biological resources such as a natural wetland), Sensitive (containing vegetation associations
which recover very slowly from direct disturbance), and Diverse (having high plant species diversity)
(DOE/NV, 1998). A single ELU could be classified as more than one type of these important habitats.

Figure 2-2 shows the distribution of these important habitats which were ranked so that pristine habitat
overlays unique, which then overlays sensitive, which then overlays diverse habitat. The expected area to
be disturbed in important habitat due to 2006 projects is 38.43 ha (94.96 ac) (Table 2-3). Since fiscal year
(FY) 1999, a tally of all acreage proposed for disturbance within important habitats has been kept

(Table 2-3). This tally may be used in the future to estimate the area and rate of establishment of invasive
species into these habitats. Land-disturbing activities are known to cause the spread of invasive species
such as Bromus matridensis spp. rubens (red brome) into areas of the NTS where they have not
previously occurred. Such nonnative weeds can degrade important habitats by decreasing plant
biodiversity and increasing the risk and spread of wildfires. The monitoring and control of invasive
plants on federal lands is encouraged under Executive Order 13112, Invasive Species.

Table 2-3. Total area in hectares (acres in parenthesis) proposed for disturbance within important
habitats in 2006 and over the past eight fiscal years.

Project Project Name Prist.ine Uni(.]ue Sensi.tive Dive.rse

No. Habitat Habitat Habitat Habitat
06-05  ASP fenceline 0 0.19 (0.57) 0 0
06-10 CAU 168 CAS 25-16-02 0 0 0.89 (2.20) 0
06-12  Divine Strake blast area 0 0 18.90 (46.70) 0
06-13  Divine Strake cable line/access 0 0 0.23 (0.57) 0
06-19  CEF project construction facility 0 2.31(5.71) 0 0
06-23 CAU 168 CAS 26-08-01 0 0 1.40 (3.46) 0
06-26  Pad west of DAF 0 0.03 (0.74) 0 0
06-29  T-Genie 0 0 1.00 (2.47) 0
06-30  Seismic Survey at DAF 0 0.00 0 0
06-33  Firebreak for CAS 26-19-02 0.12 (0.30) 0 4.36 (10.77) 0
Total ha 2006 0.12 2.53 35.78 0

(ac)  (0.30) (6.25) (88.41)
Grand Total ha 1999 - 2006 9.20 11.85 181.86 79.47
(@) (2273 (29.28) (449.39) (196.37)
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Figure 2-2. Biological surveys conducted in important habitats of the NTS during 2006.
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2.3 Coordination with Biologists and Wildlife Agencies

At two active project sites, NSTec biologists found bird nests with eggs. One was a kestrel nest in a crane
at Ula in Area 1. After consulting with the U.S. Fish and Wildlife Service (FWS) permission was given
to take the eggs to Lisa Ross with the Wild Wing Project, Inc., where eggs were incubated, but were
found to be nonviable.

The other nest was a great-horned owl nest with two eggs at Area 3, the 03-3C-02 Post Shot Shop
(Corrective Action Unit [CAU] 322), which was located in late February. After consulting with FWS, the
project proceeded with an NSTec biologist monitoring the nest while work was being performed.
Disturbance to the nest was kept to a minimum and the project was completed without any apparent harm
to the owls. The nest was checked later in April and one chick was observed at the nest.

14



3.0 DESERT TORTOISE COMPLIANCE

Desert tortoises occur within the southern one-third of the NTS. This species is listed as threatened under
the Endangered Species Act (ESA). In December 1995, NNSA/NSO completed consultation with the
FWS concerning the effects of NNSA/NSO activities, as described in the Final Environmental Impact
Statement for the Nevada Test Site and Off-Site Locations in the State of Nevada (U.S. Department of
Energy, Nevada Operations Office [DOE/NV], 1996), on the desert tortoise. A final Biological Opinion
(Opinion) (FWS, 1996) was received from FWS in August 1996. The Opinion concluded that the
proposed activities on the NTS were not likely to jeopardize the continued existence of the Mojave
population of the species and that no critical habitat would be destroyed or adversely modified. All terms
and conditions listed in the Opinion must be followed when activities are conducted within the range of
the desert tortoise on the NTS.

The Desert Tortoise Compliance task of EMAC was developed to implement the terms and conditions of
the Opinion, document compliance actions taken by NNSA/NSO, and assist NNSA/NSO in FWS
consultations. The terms and conditions that were implemented by NSTec staff biologists in 2006
included: (a) conducting clearance surveys at project sites within 1 to 7 days from the start of project
construction, (b) ensuring that environmental monitors are onsite during heavy equipment operation, and
(c) preparing an annual compliance report submitted to the FWS.

3.1 Project Surveys and Compliance Documentation

Biologists conducted biological and desert tortoise clearance surveys prior to ground-disturbing activities
for 21 proposed projects (27 sites) within the range of desert tortoise on the NTS (Table 3-1, Figure 3-1).
Most of these projects were in, or immediately adjacent to, existing facilities and disturbances.

Only two inactive tortoise burrows were found during tortoise clearance surveys (Table 3-2). These
inactive tortoise burrows (Project No. 06-10) were outside of the immediate construction area so they
were flagged and avoided during project activities.

Seven projects were initiated in previously undisturbed desert tortoise habitat. Project 06-05 did only
minor damage with no loss of desert tortoise habitat (Table 3-2). This project is located just east of the
Device Assembly Facility (DAF) in Area 6. Project 06-10 disturbed 0.89 ha (2.21 ac) of undisturbed
habitat in northern Jackass Flats south of Engine Maintenance, Assembly, and Disassembly Building
(E-MAD) facility in Area 25. Project 06-19 disturbed 2.31 ha (5.71 ac) of undisturbed habitat east of the
DAF in Area 6. Project 06-23 disturbed 0.03 ha (0.07 ac) of desert tortoise habitat. The project is in
Area 26, just east of the Phoenix facility. Project 06-30 also did only minor damage with no loss of desert
tortoise habitat. This project is also located around the DAF in Area 6. The last project, 06-33, disturbed
0.12 ha (0.30 ac) of undisturbed land in Area 26 near the Phoenix facility. NSTec Ecological Services
ensured that onsite construction monitoring was conducted by a designated environmental monitor at all
sites where clearance surveys were performed.

Post-activity surveys to quantify the acreage of tortoise habitat actually disturbed were conducted for five
projects during this reporting period (Table 3-1). Post-activity surveys were not conducted if the projects
were within the tortoise exclusion zone or if viable tortoise habitat was not found within the project area
boundaries (due to previous disturbance) during the clearance survey and if the environmental monitor
documented that the project stayed within its proposed boundaries. This year a total of 1.89 ha (4.69 ac)
of tortoise habitat was disturbed (Table 3-1).
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Table 3-1. Summary of tortoise compliance activities conducted by NSTec biologists during 2006.

Tortoise Habitat

ﬁ;ﬁif,ﬁi Project 100%-CC(;I:gizzcél[::::;liztsSurvey Pisturbed
ha (ac)
06-01 Super Kukla CAU 118 Yes* 0(0)
06-04 Area 5 Water Tanks (2 sites in exclusion zone) Yes* 0(0)
06-05 ASP fencing project Yes, post-activity survey completed 0 (0)
06-06 DAF access road Yes* 0 (0)
06-10 CAU 168 CAS 25-16-01 Yes, post-activity survey completed 0.89 (2.21)
06-11 5-01 Roadside mowing Ye* 0(0)
06-14 CAU 538 3 CASs Yes* 0(0)
06-15 CAU 214 3 CASs Yes* 0(0)
06-16 CAU 168 3 CASs Yes* 0(0)
06-18 CAU 115 Test Cell A Yes* 0(0)
06-19 CEF project Yes, post-activity survey not completed yet TBD**
06-22  CAU 166 CAS 5-19-02 Yes* 0(0)
06-23 CAU 168 CAS 26-08-01 Yes, post-activity survey completed 0.99 (2.45)
06-25 Mercury Highway roadside mowing Yes* 0(0)
06-26 Pad near DAF Yes* 0.01 (0.03)
06-28 Lysimeter Solar Panels Yes* 0(0)
06-30  Seismic survey — DAF Yes, post-activity survey completed 0(0)
06-31 Mercury Highway roadside mowing Yes* 0(0)
06-32 Desert Rock roadside grading Yes* 0(0)
06-33  Firebreak for CAS 26-19-02 Yes, post-activity survey not completed yet TBD**
05-34 Mercury Driving Range brushing Yes* 00
Total 1.89 (4.69)

*Post-activity survey was unnecessary because project was located within previously-disturbed tortoise habitat or in the
exclusion zone
**TBD = To be determined when project is complete
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In January 2007, NSTec submitted to NNSA/NSO the annual report that summarized tortoise
compliance activities conducted on the NTS from January 1 through December 31, 2006. This
report, required under the Opinion, contains: (a) the location and size of land disturbances that
occurred within the range of the desert tortoise during the reporting period; (b) the number of
desert tortoises injured, killed, or removed from project sites; (¢) a map showing the location of
all tortoises sighted on or near roads on the NTS; and (d) a summary of construction mitigation
and monitoring efforts.

Compliance with the Opinion will ensure that the two goals of the NNSA/NSO’s Resource
Management Plan (DOE/NV, 1998) are being met; namely, that the desert tortoise is protected on
the NTS and that the cumulative impacts on this species are minimized. In the Opinion, the FWS
has determined that the “incidental take™' of tortoises on the NTS and the cumulative acreage of
tortoise habitat disturbed on the NTS are parameters to be measured and monitored annually.
During this calendar year, the threshold levels established by the FWS for these parameters were
not exceeded (Table 3-2). No desert tortoises were accidentally injured or killed, nor were any
captured or displaced from project sites. One desert tortoise was killed along roadways within the
NTS.

Table 3-2. Parameters and threshold values for desert tortoise monitoring on the NTS.

2006 Value of
Threshold Monitored
Monitored Parameter Value Adaptive Management Action Parameter
Number of tortoises accidentally injured or killed as a 3 Reinitiate consultation with 0
result of NTS activities per year FWS
Number of tortoises captured and displaced from NTS 10 Reinitiate consultation with 0
project sites per year FWS
Number of tortoises taken in form of injury or mortality Supplemental employee
on paved roads on the NTS by vehicles other than those Unlimited  education and bulletins 1
in use during a project
Number of total hectares (acres) of desert tortoise habitat Reinitiate consultation with 11025 (272.43)

disturbed during NTS project construction since 1992 1,220 (3,015) FWS

3.2 Habitat Revegetation Plan for Loss of Tortoise Habitat

Mitigation for the loss of tortoise habitat is required under the terms and conditions of the
Opinion. The Opinion requires NNSA/NSO to perform either of two mitigation options: (a) pre-
pay Clark County $1,741 per each hectare ($705 for each acre) of habitat disturbed, or

(b) revegetate disturbed habitat following specified criteria. Since 1992, NNSA/NSO has been
using the balance of $81,000 that NNSA/NSO deposited into a Clark County fund to pre-pay for
the future disturbance of 101 ha (250 ac) of tortoise habitat on the NTS. As of December 31,
20006, this fund has been depleted and all new disturbances will have to pay the required

'To “take” a threatened or endangered species, as defined by the ESA, is to harass, harm, pursue, hunt,
shoot, wound, kill, trap, capture, or collect, or attempt to engage in any such conduct.
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mitigation fee or revegetate the disturbances. It has been necessary to develop future strategies
for funding including implementing habitat mitigation which occurred in 2005 so that work in
tortoise habitat may continue without interruption in the future.

NSTec biologists prepared a site-specific plan to revegetate tortoise habitat as mitigation for one
project. This plan was sent to FWS for approval but was not approved in time for revegetation in
2006. Revegetation will be initiated in 2007.

3.3 Coordination with Other Biologists and Wildlife Agencies

Three 8.5-ha (21-ac) circular enclosures in Rock Valley were constructed during 1962-1963 to
study the effects of chronic, low-level ionizing radiation on the desert flora and fauna. Over the
past decades, at least 24 tortoises have been found, individually marked, and periodically
measured. In 2002 there were approximately 18 adult tortoises remaining in the enclosures;
however, in 2003, Phil Medica of the U.S. Geological Survey (USGS) Las Vegas Office, NSTec
biologists, and a team of volunteer biologists, found the remains of seven tortoises of known age.
Two additional desert tortoises within the enclosures were lost in 2004 presumably to mountain
lion predation. These plots were revisited twice in the fall of 2006 with Phil Medica to observe
desert tortoises in the fenced plots. Five desert tortoises were found above ground, weighed,
measured, and released back into the enclosures. One specimen was found dead and was
salvaged. Areas around the enclosures were searched but no additional carcasses were observed.

3.4 Biological Assessment for Chemical Testing at Port Gaston

In February of 2006, NSTec scientists prepared a Biological Assessment of the potential impacts
to desert tortoises for chemical tests that were being proposed at Port Gaston in Area 26. The
Biological Assessment concluded that the proposed activities would not adversely affect desert
tortoises or their habitat. NNSA/NSO requested informal consultation with FWS in February
2006. FWS agreed with our assessment that there would be no adverse impact on desert tortoises
provided that the mitigation measures were followed as specified in the Biological Assessment.
As per the assessment, the site was surveyed prior to testing. No tortoises were found in the area.

3.5 Biological Opinion for Security Activities at the DAF

In spring of 2006, NNSA/NSO and NSTec scientists met with FWS personnel to discuss security
activities at the DAF and if those activities would be considered as part of the existing NTS
Biological Opinion. The FWS concluded that the activities were not covered and that
NNSA/NSO should prepare a Biological Assessment of those security activities and submit it for
formal consultation. A draft Biological Assessment was written by NSTec personnel and
submitted to NNSA/NSO on September 25. It was reviewed by NNSA/NSO, changes were
made, and a final Biological Assessment was submitted to NNSA/NSO on November 2, 2006.
This will be submitted to FWS for formal consultation by NNSA/NSO.
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4.0 ECOSYSTEM MAPPING/DATA MANAGEMENT

Ecological Services began comprehensive mapping of plant communities and wildlife habitat on
the NTS in FY 1996. Data were collected describing selected biotic and abiotic habitat features
within field mapping units called Ecological Landform Units (ELUs). ELUs are landforms
(Peterson, 1981) with similar vegetation, soil types, slope, and hydrology. Boundaries of the
ELUs were defined using aerial photographs, satellite imagery, and field confirmation. ELUs are
considered by NTS biologists to be the most feasible mapping unit by which sensitive plant and
animal habitats can be described. In December 2000, a topical report describing the classification
of habitat types on the NTS was published and distributed (Ostler et al., 2000). Ten vegetation
alliances and 20 associations were recognized as occurring on the NTS.

In 2006, efforts continued to update and improve these habitat data. Efforts focused on the
following tasks in support of ecosystem mapping and data management of all NTS geospatial
ecological data:

e Hard copies of EMAC annual reports and selected topical reports prior to 2003 (since
1995) were converted to electronic versions (Portable Document Format [PDF] files) to
facilitate electronic document exchange, rapid retrieval, duplication, and printing

e A small number of ELUs (<20) were rephotographed

e A vegetation survey was conducted to determine wildland fire hazards

e Coordination was made with ecosystem management agencies and scientists

4.1 Conversion of Older EMAC and Selected Topical Reports to
PDF Files

A need was recognized in 2006 to secure and archive older EMAC and selected topical reports by
manually scanning most reports and converting images to PDF files. It was also anticipated that
these reports could be used to develop a new NTS programmatic environmental impact statement
(EIS) or supplement to the current 10-year EIS which was scheduled to end in 2006.

The following reports have been converted to PDF and electronic copies provided to the DOE
National Nuclear Security Administration Nevada Site Office Public Reading Facility:

e Current Distribution, Habitat, and Status of Category 2 Candidate Plant Species on and
near the U.S. Department of Energy’s Nevada Test Site (Blomquist et al., 1995)

e Basic Environmental Compliance and Monitoring Program Fiscal Year 1996 Progress
Report (Bechtel Nevada [BN], 1996)

o Distribution of the Chuckwalla, Western Burrowing Owl, and Six Bat Species on the
Nevada Test Site (Steen et al., 1997)

e Nevada Test Site Wetlands Assessment (Hansen et al., 1997)

o Distribution of Clokey’s Eggvetch (Astragalus oophorus var. clokeyanus) on the Nevada
Test Site (Anderson, 1998)

o The Relative Abundance of Desert Tortoises on the Nevada Test Site within Ecological
Landform Units (Woodward et al., 1998)

e Nevada Test Site Resource Management Plan (DOE/NV, 1998)

o FEcological Monitoring and Compliance Program Reports (BN, 1997; 1998; 1999; 2000;
2001b; 2002b; 2003; 2005; 2006)

e Nevada Test Site Resource Management Plan, Annual Summary (DOE/NV, 2000)
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Classification of Vegetation on the Nevada Test Site (Ostler et al., 2000)

Ecology of the Nevada Test Site: An Annotated Bibliography, with Narrative Summary,

Keyword Index, and Species Lists (Wills and Ostler, 2001)

New Technologies to Reclaim Arid Lands User’s Manual (Ostler et al., 2002)

Vegetation Change Analyses User’s Manual (Hansen and Ostler, 2002)

Ecology of the Western Burrowing Owl on the Nevada Test Site (Hall et al., 2003)

Perennial Vegetation Data from Permanent Plots on the Nevada Test Site, Nye County,

Nevada (Webb et al., 2003)

e Rooting Characteristics of Vegetation Near Areas 3 and 5 Radioactive Waste
Management Sites at the Nevada Test Site (Hansen and Ostler, 2003)

e A Survey of Vegetation and Wildland Fire Hazards on the Nevada Test Site (Hansen and

Ostler, 2004)

4.2 Updating Selected Photographs of ELUs

ELUs that were sampled in 1996 did not contain information about shrub canopy cover, and
photographs taken during 1996 were substandard. They were made from transparency slides and
the color quality of the slide film shifted dramatically through the season and during the 5 years
since they were taken. For these reasons, a need was recognized to secure additional photos and
data about vegetation on ELUs sampled during 1996.

Beginning in 1999, selected ELUs have been revisited as the opportunity presents itself, often
during the conduct of other EMAC field activities, to obtain better photographs and vegetation
data. During 2006, about 20 ELUs were revisited to collect additional photographs and
information. The new photos and data were added and linked to the existing Ecological
Geographic Information System (EGIS) database. Canopy cover data were also used to update
the vegetation fuels wildland fire hazard assessment for the NTS conducted in 2006.

4.3 Vegetation Survey for Determining Wildland Fire Hazards

Wildland fires on the NTS require considerable financial resources for fire suppression and
mitigation. For example, costs for fire suppression on or near the NTS can cost as much as

$198 per ha ($80 per ac). Additional costs are also incurred for replacement of burned structures.
For example, the Egg Point Fire in August 2002 (121 ha [300 ac]) cost well over $1 million to
replace burned power poles, while reclamation of the site cost more than $200,000 to stabilize
and revegetate.

There has been an average of 11 wildland fires per year on the NTS since 1978 with an average
of about 96 ha (23 ac) per fire (Table 4-1). These wildland fires do not occur randomly across the
NTS, but occur more often in particular vegetation types that have sufficient fuels (woody and
fine-textured fuels) which are conducive to ignition and spread of wildland fires. Once a site
burns, it is much more likely to burn again because of the invasive annual plants that quickly
colonize these areas unless the areas are revegetated with perennial native species.

Figure 4-1 shows the number of wildland fires on the NTS since 1978. The increase in the
number of wildland fires on the NTS in 2005 and 2006 is due in large measure to the increase in
winter precipitation during these years and the residual amounts of fine fuels. The distribution of
NTS wildland fires by month of occurrence indicates that most wildland fires occur during the
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Table 4-1. Number and acreage of wildland fires on the NTS.

Year Fires Acres Hectares
1978 10 7,901 3,197
1979 6 2 1
1980 26 13,504 5,465
1981 13 7 3
1982 6 2 1
1983 16 18,291 7,402
1984 17 1,132 458
1985 11 1,609 651
1986 12 236 96
1987 14 213 86
1988 23 821 332
1989 15 323 131
1990 7 7 3
1991 4 4 2
1992 12 239 97
1993 7 7 3
1994 8 15 6
1995 8 4,605 1,864
1996 2 1,700 688
1997 6 15 6
1998 9 2,580 1,044
1999 7 50 20
2000 11 151 61
2001 8 490 198
2002 7 360 146
2003 4 4 2
2004 8 8 3
2005 31 13,000 5,261
2006 16 8,615 3,486

29-Year Total 324 75,891 30,712
Average Per Year 11 2,617 1,059
Average Per Fire 238 96

Source: Personal communication with James A. Brown, NTS Fire

Marshal, in October 2006.
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Number of Wildland Fires on the NTS by Year
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Figure 4-1. Number of wildland fires on the NTS by year.
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Figure 4-2. Distribution of wildland fires on the NTS by month from 1978 to 2002.
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months of June, July, and August, which also indicates the active wildland fire season on the NTS
(Figure 4-2). Significantly fewer wildland fires occurred during May and September, which
represent the pre- and post-season months for NTS wildland fires.

The three most commonly observed invasive annual plants to colonize burned areas are Schizmus
arabicus (Arabian schismus), found at low elevations; Bromus matridensis spp. rubens, found at
lower to moderate elevations; and Bromus tectorum (cheat grass), found at moderate to higher
elevations (Table 4-2). Colonization by invasive species increases the likelihood of future
wildland fires because they provide abundant fine fuels that are more closely spaced than native
vegetation. Coleogyne ramosissima (blackbrush) vegetation types appear to be the most
vulnerable plant communities to fire followed by pinyon-juniper/sagebrush vegetation types.
Wildland fires are costly to control and to mitigate once they occur. Revegetation of severely
burned areas is very slow without reseeding or transplanting with native species and other
rehabilitation efforts. Untreated areas become much more vulnerable to future fires once invasive
species, rather than native species, colonize a burned area.

Beginning in 2004, and in response to DOE Order 450.1, “Environmental Protection Program,”
surveys were initiated on the NTS to identify wildland fire hazards by conducting a spring (April-
May) road survey of vegetation adjacent to 211 sites along major NTS corridors to estimate the
abundance of fuels produced by native perennial and annual species and invasive weeds.
Information about climate and wildland fire-related information reported by other government
agencies were also identified and summarized as part of the wildland fire hazards assessment.

Table 4-2. Precipitation history and percent presence in surveyed sites (top species
contributing to fine fuels).

Precipitation History 2004 | 2005 | 2006
percent above average
Precipitation (January - April) 4 67 20
Invasive Introduced Species 2004 2005 2006
percent presence
Bromus matridensis spp. rubens (red brome) 51.7 64.4 67.8
Bromus tectorum (cheatgrass) 40.3 54.0 60.7
Erodium cicutarium (redstem stork's bill) 52 6.2 24.6
Schismus arabicus (Arabian schismus) 4.7 2.8 52
Native Species 2004 2005 2006
percent presence
Amsinkia tessellata (bristly fiddleneck) 34.0 62.0 16.1
Mentzelia albicaulis (whitestem blazingstar) 49.8 8.1 0.0
Chaenactis fremontii (pincushion flower) 27.0 8.0 0.0

431 Survey Methods

The details of the spring survey to assess wildland fire hazards on the NTS are described in a
2004 report by Hansen and Ostler (2004). In short, the abundance of fine-textured (grasses and
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herbs) and coarse-textured (woody) fuels were visually estimated on numerical scales using the
following 10-point potential scale: 0, 1, 1.5,2,2.5,3,3.5,4, 4.5, and 5 (where 0 is barren and
5 is near maximum biomass encountered on the NTS).

Photographs of sites typifying these different scale values are found in Appendix A of the
Ecological Monitoring and Compliance Program Calendar Year 2005 Report (BN, 2006).
Additionally, the numerical abundance rating for fine fuels at a site was added to the numerical
abundance rating of woody fuels to derive a combined fuels rating for each site that ranged from
0 to 10 in one-half integer increments. The index ratings for fuels at these survey sites were then
plotted on a Geographic Information System (GIS) map and color coded for severity to indicate
the hazards at various locations across the NTS.

4.3.2 Survey Results

Climate—There are 17 rain gauges on the NTS that are used to measure precipitation.
Precipitation during the months of January, February, March, and April are most correlated with
production of vegetation that produces fine fuels. The total accumulated precipitation appears to
be highly correlated with biomass production during this spring period as reported by Hansen and
Ostler (2003). Precipitation measurements at the 17 rain gauges show that when precipitation
was averaged for all stations on the NTS, the amount received during the spring of 2006 exceeded
the average precipitation by 20 percent (Table 4-3). This increase is substantially more than the
4-percent increase reported by Hansen and Ostler (2004) for this same period in 2004, but less
than the 67 percent reported for 2005.

The extended weather forecast for the United States for the summer of 2006 (June, July, and
August) indicated hotter than average temperatures and about normal precipitation (Figure 4-3).
The National Wildland Fire Outlook for the months of June through September 2006 is shown in
Figure 4-4. It identified southern Nevada as having “Normal” Fire Potential for the projected
period of June 1 to September 30, 2006.

Fuels—Because of the 20-percent increase in precipitation, corresponding increases in fine fuels
were observed (Figure 4-5). Increases in woody fuels were not as dramatic (Figure 4-6) as
increases in fine fuels. Based on a comparison of ground photographs from 2005 to 2006, shrubs
added additional foliar density and height, but not a substantial observable increase in biomass,
therefore the woody fuels index did not increase appreciably. Figure 4-7 shows the combined
index values for fine fuels and woody fuels. Highest index values were reported for Fortymile
Canyon, Pahute Mesa, and moderate slopes around Yucca Flat.

The average combined index values by NTS operational area are shown in Table 4-4. The NTS
average combined index value for fine fuels and woody fuels for 2006 was 5.26 compared to
5.64 in 2005 (a very wet year) and 4.88 in 2004 (an average precipitation year). NTS areas
having the highest combined fuels average index values were Areas 29 (8.3), 30 (6.72), 12 (6.67),
8 (6.50), 16 (6.43), 10 (6.17), and 14 (6.00).

Examples of the observable differences in fine fuels during the past three years are shown in

Figures 4-8 and 4-9. Major fires (>100 acres) on the NTS in 2006, 2005, and previous years are
shown in the Figure 4-10.
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Table 4-3. Inches of precipitation for meteorological recording stations on the NTS for
January through April 2006 compared to long-term averages.

Inches of Precipitation Percent of AVG**
YEAR JAN FEB MAR APR__ January - April
2006 0.890 1270 3.170 1.270

_RAINIER MESA (A12) N I ANV 1 B 14920 0880
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Extended weather forecast for June, July, and August of 2006 for temperature

and precipitation. (Source of long-range forecasts as of May 18, 2006:

http:// www.cpc.ncep.noaa.gov/products/predictions/

Figure 4-3.

).

multi_season/13_seasonal_outlooks/color/churchill.html
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Figure 4-5. 1Index of fine fuels for 211 survey stations on the NTS by operational area
during 2006.
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Figure 4-6. Index of woody fuels for 211 survey stations on the NTS by operational area
during 2006.

31



Figure 4.7. Index of combined fine fuels and woody fuels for 211 survey stations on the
NTS by operational area during 2006.
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Table 4-4. Comparison of combined fuel ratings on the NTS for 2004, 2005, and 2006.

Combined Fuels Average Index Value by
NTS Area

2004 2005 2006

NTS Data Data Data

Area Average Average Average
1 4.28 5.72 5.56
2 4.19 5.69 5.19
3 4.58 5.25 4.67
4 4.58 6.00 5.83
5 3.41 4.56 3.97
6 4.59 5.88 5.71
7 4.00 5.36 4.64
8 5.50 7.00 6.50
9 2.75 4.88 4.88
10 5.75 6.17 6.17
11 3.63 5.25 4.75
12 5.00 5.67 6.67
14 5.90 6.50 6.00
16 5.93 6.43 6.43
17 5.25 5.69 5.50
18 5.22 5.94 5.39
19 6.44 6.56 5.63
20 5.25 5.20 4.65
22 3.19 3.88 3.38
25 4.85 5.19 4.65
26 4.71 5.50 5.07
27 2.80 3.60 3.40
29 8.30 7.86 8.30
30 6.78 6.94 6.72

NTS 4.88 5.64 5.26

Average
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Figure 4-8. Site 83 on the east side of Yucca Flat in 2004-2006. (Photos by W. K. Ostler,
April 26, 2004 [top], April 20, 2005 [middle], and April 26, 2006 [bottom])
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Figure 4-9. Site 99 on the west side of Yucca Flat in 2004-2006. (Photos by W. K. Ostler,
April 29, 2004 [top], April 20, 2005 [middle], and May 4, 2006 [bottom])
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Figure 4-10. Location of wildland fires on the NTS.
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4.4 Coordination with Scientists and Ecosystem Management
Agencies

NSTec biologists interfaced with other scientists and ecosystem management agencies in 2006 for
the following activities:

e Participated in two planning meetings to discuss revegetation with Bureau of Land
Management, FWS, Nevada Division of Wildlife, and USGS personnel assessing impacts
of the large wildfires in southern Nevada and developing emergency stabilization plans
for controlling erosion from these sites. Provided presentations on revegetation in the
Mojave Desert including techniques, species selection, timing, and irrigation. Meetings
were held in April and May of 2006 in Las Vegas, Nevada.

e Made two presentations at the 14™ Annual Wildland Shrub Symposium on June 6-8,
2006, at Cedar City, Utah and prepared a written paper for inclusion in the proceedings.
The theme of the symposium was: Shrublands Under Fire--Disturbance and Recovery in
a Changing World.
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5.0 SENSITIVE PLANT MONITORING

There are 20 plant species which occur on the NTS that are considered sensitive and are listed by
NNHP as rare plants. The goal of monitoring sensitive species is to ensure the continued
presence of all sensitive plants on the NTS by protecting them from significant impacts due to
NNSA/NSO actions. A secondary goal is to maintain an information database on these species’
distribution and abundance on the NTS. This information is used to evaluate their status
periodically and determine whether additional protection or management under state or federal
law is necessary, or if the species should still be included on the NNHP list of rare plant species.

With the passage of ESA in 1973 and its amendment in 1978, an effort began to first identify and
then to protect those plants considered rare or whose existence might be threatened or endangered
from ongoing or proposed ground-disturbing activities. NNSA/NSO supported the identification
of rare plants known to occur on the NTS that might warrant protection under the provisions of
the ESA. After numerous literature and herbarium searches, local scientists recommended the
listing of 12 species as potentially endangered and another 15 as threatened (Beatley, 1977a;
Beatley, 1977b). Field surveys for these species followed (Rhoads and Williams, 1977; Rhoades
et al,. 1978) and, within a couple years, the list of potentially endangered or threatened plants on
the NTS included five potentially endangered plants and nine threatened plants (Rhoades et al.,
1979). Ten of the original 27 endangered or threatened plants were considered rare but did not
warrant protection of the ESA. Three other species were found to be more widely distributed
than originally documented and were not given any status. Four plants were listed by the State of
Nevada Division of Forestry in 1979 as critically endangered, but all four have since been
delisted: two in 1982, one in 1983, and one in 2001. By 1980, when a state-wide list of
potentially endangered and threatened plants was published (Mozingo and Williams, 1980), 3 of
the original 27 plants listed for the NTS were included as potentially endangered, 7 as threatened,
and 16 were “not considered to be immediately threatened or endangered, but ... need to be
monitored” and were categorized as species to “watch.” One of the original 27 plants was not
included on this list and was essentially delisted. At the same time, three plant species that occur
on the NTS were added to the original list of endangered and threatened plants.

Over the next several years, field surveys were conducted and status reports prepared for many of
the 29 plant species listed by Mozingo and Williams (1980) and known to occur on or near the
NTS as well as other plants that were recognized as potential candidates as endangered or
threatened plants. FWS ultimately recognized 10 of the original listing of endangered and
threatened plants as candidates for protection under the ESA, as well as 2 other plants considered
rare and known to occur on the NTS. These 12 plants were the focus of field surveys during the
early 1990s (Blomquist et al., 1992; Blomquist et al., 1995) and efforts focused on obtaining
sufficient information for FWS to make a final determination as to whether the species warranted
protection under the ESA. Blomquist et al. (1995) found that all 12 of the species were more
abundant than originally determined and no identifiable threats were observed during the surveys.
In addition there were taxonomic issues with two of the species which further suggested that none
of the 12 species warranted protection under the provisions of the ESA.

Currently, there are no plant s species known to occur on the NTS that have been listed as
endangered or threatened under the provisions of the ESA, nor are there any being considered for
listing. The state of Nevada has not listed any plants as Critically Endangered for the NTS. One
plant was being considered at one point, but after extensive studies it was determined that it did
not warrant listing. NNHP maintains a list of at-risk plants for the state of Nevada, which
includes 19 vascular plants and one nonvascular plant, that occur on or adjacent to the NTS.
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Thirteen of the 20 plants were originally proposed as endangered or threatened by Beatley
(Beatley, 1977a; Beatley, 1977b) and Rhoades (Rhoades et al., 1979) in the late 1970s. One plant
was added by Mozingo and Williams (1980). The type localities for six of the plants are found
on the NTS and nine plants are endemic to Nevada. The latest addition to the list is a new plant
species described in 2002 (Atwood et al., 2002) which occurs in Rock Valley and the Frenchman
Flat areas of the NTS.

Management of at risk or rare plants on the NTS has changed over the years. In the 1970s and
1980s, the emphasis was on field inventories to determine the presence of such species on the
NTS and also determine if NNSA/NSO activities were impacting any of them. Following those
activities, DOE/NV prepared a Resource Management Plan (RMP) which included objectives to
protect and conserve sensitive plant species found on the NTS and to minimize cumulative
impacts to those species as a result of NNSA/NSO activities (DOE/NV, 1998). Pursuant to that
document, BN published and distributed an Adaptive Management Plan for Sensitive Plant
Species on the Nevada Test Site (BN, 2001a). This document presents the procedures designed to
ensure that the RMP goals are met by identifying parameters to be measured during long-term
monitoring and outlining management actions that may be taken if significant threats to sensitive
species are detected. Monitoring activities this year included a review of species on the list of
sensitive plant species for the NTS after coordination with other agencies and professionals, and
monitoring five sensitive plant species found on the NTS.

51 List of Sensitive Plant Species for the NTS

The list of sensitive plant species for the NTS was reviewed in 2006. Two species were added to
the list and one species was deleted, making a total of 19 vascular plant species and 1 nonvascular
plant species included on the list of sensitive plants (see Table 2-1, shown previously) for the
NTS. In the Adaptive Management Plan (BN, 2001), it is recommended that plant species found
on the NTS that may require protection because of such factors as rarity, susceptibility to
disturbance, or ecological or economic importance, be identified. Other agencies are consulted in
determining which species should be protected. Under NNHP, the Nevada Department of
Conservation and Natural Resources maintains a detailed list of rare vascular and nonvascular
plants, which includes plants protected by federal agencies, the Division of Forestry of the state
of Nevada, and the Nevada Native Plant Society (NNPS). NNHP along with NNPS sponsors a
Rare Plant Workshop annually. In 2006 it was held in Reno, on April 6. Participants included
state and federal agency representatives, academia, land resource managers, and private concerns.
The workshop provides an opportunity for participants to coordinate their efforts in protecting
rare plant species and to make recommendations regarding the protection of species under state or
federal laws and regulations.

During 2006’s workshop several significant actions were taken affecting the list of sensitive plant
species for the NTS. The taxonomy for two species that occur on the NTS has been an issue for
several years (Mozingo and Williams, 1980; Blomquist et al., 1995). Frasera pahutensis (Pahute
green gentian), a Nevada endemic, is treated in the PLANTS database (U.S. Department of
Agriculture [USDA], 2006) as synonymous with Frasera albicaulis var. modocensis (Modoc
frasera). This was a topic of discussion at the annual rare plant workshop in 2000 and again in
2006. The workshop chair commented that “Frasera pahutensis - has been synonymized with
Frasera albicaulis var. modocensis of northeastern California in the current North American
checklist. Participants who knew the two taxa considered them quite different, and thought the
synonymy ridiculous. No one was aware of any published or unpublished support for such
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synonymy, which appears to be without merit. CONSENSUS: without objection, the group
recognizes F. pahutensis as a valid taxon” (minutes of 2000 Nevada Rare Plant Workshop,
http://heritage.nv.gov/workshop.htm).

There is a similar issue with Cymopterus ripleyi var. saniculoides (Sanicle biscuitroot), which for
some (USDA, 2006; Hickman, 1993) is synonymous with C. ripleyi var. ripleyi (Ripley
biscuitroot). It is the position of the NNHP (Notes 2006 Nevada Rare Plant Workshop,
http://heritage.nv.gov/workshop.htm) that “The data we have on Cymopterus ripleyi continues to
indicate that populations of var. ripleyi are concentrated in northern Nye County and/or at higher
elevations, while those of var. saniculoides are concentrated in central Nye County and/or at
lower elevations. And there are certainly some areas and even populations where the two forms
overlap. If the color forms of Cymopterus ripleyi could be shown to occur mixed in the majority
of populations of the species, then the Nevada Natural Heritage Program could certainly be
convinced to discontinue recognizing the two varieties. Otherwise, we tend to take the
conservative road, and assume that such forms are genetically significant to the species for
conservation purposes, until it can be shown otherwise.”

Several bryophytes were considered for protection during the 2005 Rare Plant Workshop
(http://heritage.nv.gov/workshop.htm). One of the species, Entosthodon planoconvexus
(Planoconvex entosthodon), a bryophyte previously reported from the NTS in the Rock Valley
area, was recommended for listing as threatened on the NNHP Rare Plant List. In late 2005 and
again in 2006 bryophyte collections were made from the Rock Valley area where it had
reportedly been collected in 1984. Specimens from a particular collection site were sent to
bryophyte taxonomists at the University of Nevada at Las Vegas where they were positively
identified as E. planoconvexus, thus re-confirming the presence of this species on the NTS.

One plant was removed from the list of sensitive plant species for the NTS. Sclerocactus
polyancistrus (redspined fishhook cactus) was added to the NNHP list of rare plants a few years
ago. It was the general consensus during the 2006 Rare Plant workshop that this species is
widespread throughout several western states and that it should be removed from the watch list of
rare plant taxa (minutes of 2006 Nevada Rare Plant Workshop,
http://heritage.nv.gov/workshop.htm).

Two species were added to the list of sensitive plant species for the NTS. Penstemon
fruticiformis ssp. amargosae (Death Valley beardtongue) was included in previous rare plant
studies (Blomquist et al., 1995) and was reported near the southern boundary of the NTS in the
Specter mountain range. This species, like Lathyrus hitchcockianus (Bullfrog Hills peavine), has
been added to the list because similar habitat does occur on the NTS. Inclusion of these species
on the sensitive species list for the NTS creates awareness so their presence might be recognized
during other monitoring activities on the NTS. P. fruticiformis var. amargosae is listed as
threatened on the NNHP list of rare plant species.

The other plant species added to the sensitive plant species for the NTS this year is Phacelia filiae
(Clarke phacelia), a new species of Phacelia recently described from specimens collected on the
NTS and Tonopah Test Range (TTR) (Atwood et al., 2002). P. filiae occurs in the Frenchman
flat and Rock Valley areas of the NTS as well as various locations in Nye, Lincoln and Clark
Counties, Nevada.
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5.2 Long-term Monitoring

As described in the Adaptive Management Plan (BN, 2001a) for sensitive plants on the NTS, the
goal of long-term monitoring is to maintain an accurate assessment of the distribution of sensitive
plant species on the NTS and to periodically evaluate their status. In an effort to maximize
monitoring efforts, the 20 sensitive plant species on the NTS have been assigned different
categories based on the rarity or potential impacts. The abundance of most of the sensitive plants
can vary significantly from year to year especially for annual species and even some perennials.
Annual precipitation patterns and extended periods of drought have the most significant effects
on overall plant abundance. The distribution of most species is well understood because of
previous efforts, yet several new populations of some of the sensitive plants species have been
found in the last decade. Previously, species were categorized as “actively monitored,” “not
monitored,” and to be “evaluated” (BN, 2005). This approach has been somewhat misleading
because all species are being monitored. There are some species that, either due to limited
distribution or the fact they occur in areas prone to disturbance, need to be monitored more
frequently. Other species are found in remote areas of the NTS distant from NNSA/NSO
activities, yet their status is still monitored, albeit less frequently. Sensitive plants have therefore
been grouped into three groups: those that are monitored at least once every 5 years, those that
are monitored less frequently but a minimum of once in a 10-year period, and those whose status
is unknown and are being evaluated.

Currently, 9 of the 20 sensitive plant species on the NTS (see Table 2-1, shown previously) are
monitored once during a 5-year period. The remaining 11 species are monitored once during a
10-year period. No species are being evaluated at present. Those species to be monitored in a
given year are selected at the beginning of the year. The selection is largely based on current year
growing conditions (precipitation and temperature), although susceptibility to impacts and other
such criteria are also considered. Monitoring may not occur some years because of poor growing
conditions, but during other years monitoring may occur for several sensitive plants.

During field monitoring the status of each population is assessed, which may include estimates or
observations of plant density, plant vigor, herbivory, disease, or documentation of direct or
indirect impacts to the plant or its habitat. Five species were selected for long-term monitoring in
2006. Populations of F. pahutensis and Hulsea vestita spp. inyoensis (pumice alpinegold) were
inventoried and detailed delineations of the population boundaries were made (Figure 5-1). Up
until last year, Ivesia arizonica var. saxosa (rock purpusia) was only known from one location on
the NTS, Columbine Canyon on Pahute Mesa. Last year, another population of the species was
encountered 100 meters (m) (328 feet [ft]) south of the exisiting population. This year’s focus
was on potential habitat for /. arizonica var. saxosa to the south and west of the two known
populations (Figure 5-1).

The population of Eriogonum heermannii var. clokeyi (Clokey buckwheat) along Mercury Ridge
was monitored this year with the objective of making voucher collections. Specimens of

E. heermannii in the Mercury herbarium lack plant structures that are important in determining
the correct variety.
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Figure 5-1. Known locations of Frasera pahutensis, Ivesia arizonica var. saxosa, and
Hulsea vestita spp. inyoensis on the NTS.

The taxonomy of C. ripleyi var. saniculoides has been in question for several years and many
collections are called C. ripleyi var. ripleyi . Field surveys this year focused on known
populations of C. ripleyi var. ripleyi and C. ripleyi var. saniculoides to determine the correct
taxonomy for each collection site.

The final species monitored this year was E. planoconvexus, a bryophyte that had been previously
collected on the NTS. The objective this year was to inventory the immediate vicinity of the
previous collection site to determine if similar habitat exists and if E. planoconvexus occurs there.

5.2.1 Frasera pahutensis

The type locality for F. pahutensis was originally described from specimens collected on Pahute
Mesa in 1970 (Reveal, 1971). This species was considered by Beatley (1977a) as a potentially
endangered plant species on the NTS. Rhoades et al. (1979) and Mozingo and Williams (1980)
eventually recommended threatened status and the FWS considered it as a candidate for listing
until authors of several status reports (Morefield, 1992; Brack, 1993; Blomquist et al., 1995)
suggested that the distribution of the species was more extensive than originally known and that it
did not warrant protection under the ESA. The species was later listed as a species of concern by
the FWS and is currently on the NNHP watch list.
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Presently, the PLANTS Database (USDA, 2006) lists F. pahutensis in synonomy with

F. albicaulis var. modocensis, which appears to be without justification (minutes of the 2000 Rare
Plant Workshop, http://heritage.nv.gov/workshop.htm). In agreement with the findings of the
Rare Plant Workshop participants, this species is considered a valid taxon and is included on the
list of sensitive plants for the NTS and is routinely monitored.

F. pahutensis is known from two locations on the NTS: Pahute Mesa along the 19-01 Road, the
type locality, and Rainier Mesa near Gold Meadows. The type locality was mapped previously
by Blomquist et al. (1995). The goal of monitoring this year was to revisit the site along the
19-01 Road, define population boundaries using more accurate Geographical Positioning System
(GPS) units, assess population status (density and vigor). and then transfer that information to the
sensitive plant GIS database maintained by Ecological Services.

Surveys were conducted in July this year at two locations adjacent to the 19-01 Road (Figure 5-1,
shown previously). At the southern most location, several hundred plants were counted along the
edge of pinyon juniper woodlands transitioning into sagebrush openings (Figure 5-2).
Approximately 20 ha (49 ac) were surveyed.

Continuing to the east and north along the 19-01 Road, another previously reported location of

F pahutensis was surveyed. Again several hundred plants were found over about 10 ha (24 ac).
Typical habitat at this location was dense pinyon woodland with many plants found along
abandoned trails used during previous activities in the area (Figure 5-3). Based on the abundance
of individual plants, their vigor, and the lack of any activities in the immediate vicinity, these two
populations appear to be in good condition and there appears to be no impacts from NNSA/NSO
activities. There appears to be an abundance of potential habitat for this species on the NTS and
additional locations may be found in the future as remote locations are accessed and surveyed.
The Gold Meadows population of F. pahutensis will be similarly surveyed in future years.

5.2.2 Hulsea vestita spp. inyoensis

H. vestita spp. inyoensis was a proposed endangered plant species earlier (Beatley, 1977a),
considered rare by Rhoades et al. (1979) and was listed as a watch species by Mozingo and
Williams (1980). It has never been considered a candidate for listing by the FWS and is currently
on the NNHP watch list of species for the state of Nevada. It occurs on the NTS and west into
Inyo County, California. This species has not been evaluated for several years, probably since
some of the original rare plant surveys in the 1970s and 1980s. Locations of H. vestita spp.
inyoensis occur on road cuts along Holmes and Stockade Wash roads, the slopes of Rainier Mesa,
north into Kawich Canyon, and east along Papoose Lake Road.

Surveys this year were completed in June. Locations of H. vestita spp. inyoensis previously
reported along Holmes Road and Stockade Wash Road were surveyed. GPS readings were taken
and information transferred into the sensitive plant GIS database. Populations surveyed this year
were small and consisted of but a few plants along several road cuts.
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Figure 5-2. Typical habitat for F. pahutensis in transition between pinyon woodland and
sagebrush shrubland on Pahute Mesa. (Photo by W. K. Ostler, July 2006)

Figure 5-3. Typical habitat for F. pahutensis in pinyon woodland along abandoned trails.
(Photo by D. C. Anderson, July 2006)
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Plants were flowering (Figure 5-4) and showed no signs of threats either from NNSA/NSO
activities in the area or from natural impacts such as pests, disease, or herbivory. Future surveys
for this species will focus on locations reported from the vicinity of Captain Jack Springs, north
through Kawich Canyon and along Papoose Lake Road area.

Figure 5-4. H. vestita spp. inyoensis along road cut on Holmes Road, Rainier Mesa.
(Photo by D. C. Anderson, June 2006)

5.2.3 Eriogonum heermannii var. clokeyi

E. heermannii var. clokeyi is relatively new to the list of rare plant species for the NTS. It is
currently listed as a watch species on the NNHP list of rare plants. It is known from a couple
populations on the NTS as well as populations in the Spring Mountains, Sheep Mountains and
some outlying locations near Hiko in Lincoln County.

Serveral specimens of E. heermannii var. clokeyi are found in the NTS herbarium, however,
specimens are incomplete and lack the details required for positive identification. Surveys for
this species were conducted throughout the summer with the objective of making collections for
archival in the Mercury herbarium. No collections were made, however, because none of the
plants set flower and any collection would not have provided the type of specimen needed for
archival purposes.
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5.24 Ivesia arizonica var. saxosa

1 arizonica var. saxosa is endemic to Nevada and is one of the species that has just recently been
added to the list of sensitive species on the NTS. It was not included in any of the earlier surveys
by Beatley (1977a, 1977b), Rhoades et al. (1979), or Mozingo and Williams (1980). It is
currently on the watch list of rare plant species maintained by the NNHP. It is endemic to
Nevada and is only known from a couple locations on the NTS and in the Pahroc Mountains in
Lincoln County. The only known location of 1. arizonica var. saxosa on the NTS prior to 2005
was in Columbine Canyon just off of Pahute Mesa Road. In 2005, an extension of this population
was located about 100 m (328 ft) to the south. Surveys continued another 300 m (984 ft) south
where another small population was found. The objective of the surveys in 2006 was to first
identify potential habitat using aerial photographs and topographic maps, then conduct field
surveys in those areas. Several areas were identified to the south of the known locations. One
was about 5 kilometers (km) (3 miles [mi]) to the south and west of Columbine Canyon and was
surveyed in June. The total area surveyed was approximately 700 ha (1,730 ac), in which no new
populations of I arizonica var. saxosa were found. Another area covering approximately 115 ha
(284 ac) located about 8 km (5 mi) east and south of Columbine canyon was also surveyed this
year with the same negative results. One new population was found however. The new
population is located about 2,000 m (6,561 ft) south of Columbine Canyon and covers almost

10 ha (25 ac). Habitat is on the westerly and northerly exposures of large boulders of Rainier
Mesa tuff (Figure5-5). Plants at this location were more abundant than at Columbine Canyon.
Future long-term monitoring efforts with 1. arizonica var. saxosa may involve the establishment
of permanent transects at some of the sites to monitor the density of plants over time.

Figure 5-5. I arizonica var. saxosa growing on north and west faces of large boulders on
Pahute Mesa. (Photo by W. K. Ostler, June 2006)
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5.2.5 Cymopterus ripleyi var. saniculoides

C. ripleyi var. saniculoides type locality is along the eastern boundary of the NTS (Barneby,
1941) in the Frenchman Flat area. Protection of the species was first proposed by Mozingo and
Williams (1980) as a species to “watch.” The FWS considered it as a candidate for listing but
efforts ceased and attention to the species declined because of the uncertainty surrounding the
validity of this variety. In the PLANTS Database (USDA, 2006), The Jepson Manual (Hickman
1993), and from experts in the taxonomy of Cymopterus, as detailed in Blomquist et al. (1995),
the two varieties of C. ripleyi are not recognized. The NNHP maintains that the two varieties
occupy different habitat types, C. ripleyi var. ripleyi occurring at higher elevations, and

C. ripleyi var. saniculoides occurring at lower elevations. Based on this differentiation of habitat
preference and the lack of mixing of the two varieties, other than in transition zones, the NNHP
prefers to recognize the two varieties (notes from 2006 Nevada Rare Plant Workshop,
http://heritage.nv.gov/workshop.htm).

This year surveys on the NTS this year for C. ripleyi var. saniculoides began with the intent of
confirming the correct variety C. ripleyi at the different collection sites on the NTS. However, as
with E. heermannii var. clokeyi, growing conditions were poor at best and an insufficient number
of plants were located during some initial surveys. Surveys will be conducted in the future during
more favorable growing conditions for this species.

5.2.6 Entosthodon planoconvexus

E. planoconvexus was described in 1999 (Shabbara, 1999) based on collections in Egypt, Arizona
and Nevada. The collection of E. planoconvexus was made by Dr. L. Stark (Stark et al., 2002) in
the 1970s and again in the 1990s. It is “known from four populations globally, one in Utah
(Washington Co.), one in Arizona (Pima Co.), one in the northern Egyptian desert, and one in
Nye Co., Nevada” (Stark, 2001). It was proposed for endangered status on the NNHP list of rare
plant species in 2005 (minutes of 2005 Nevada Rare Plant Workshop, http://heritage.nv.gov/
workshop.htm). The collection site on the NTS is south of Rock Valley in the Specter Range.

Several bryophytes were collected in 2005 and one was tentatively identified as

E. planoconvexus. Dr. L. Stark, associate professor at UNLV and expert in bryophyte ecology,
later identified the specimens from Rock Valley as E. planoconvexus. Approximately 25 ha (62
ac) to the south and west of the collection site were surveyed during the summer of 2006 with the
objective of locating habitat similar to that found at the site where E. planoconvexus was
collected in 2005. No similar habitat was found in the area. In the future, surveys for

E. planoconvexus will focus on similar geology (limestone), geography (drainages with heavier
than normal shrub cover), and exposure (northerly/westerly, no direct exposure to sunlight).
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6.0 SENSITIVE AND PROTECTED/REGULATED ANIMAL
MONITORING

The NNHP Rare Animal List, Nevada Administrative Code 503 (Hunting, Fishing and Trapping;
Miscellaneous Protective Measures), and other sources were reviewed to determine if any
changes had been made to the status of species known to occur on the NTS. No noteworthy
changes have occurred. The complete list with current designations is found in the Sensitive and
Protected/Regulated Animal Species List (see Table 2-1, shown previously).

Surveys of sensitive and protected/regulated animals during 2006 focused on western red-tailed
skinks (Eumeces gilberti rubricaudatus), western burrowing owls (Athene cunicularia), kangaroo
mice (Microdipodops spp.), bats, feral horses (Equus caballus), mule deer (Odocoileus
hemionus), and mountain lions (Puma concolor). Opportunistic sightings of other sensitive and
protected/regulated animals, such as raptors and pronghorn antelope (Antilocapra americana),
were also recorded. Groups of antelope are commonly observed along the Mercury Highway
from Mercury to Frenchman Flat and along the 5-01 Road. Observations occurring in all months
of the year strongly suggest this population has become resident during the last 5 years or more.
We recorded 12 antelope road-kills in this region from 2001 to 2006. Additionally, surveys for
the sensitive southeast Nevada springsnail (Pyrgudopsis turbatrix) were conducted this year as
described in Section 7.4.

6.1 Western Red-tailed Skink Surveys

The western red-tailed skink (Figure 6-1), hereafter referred to as skink, is considered a sensitive
species by the NNHP, and has an “Evaluate” status for monitoring on the NTS. This means that
there is insufficient information on its distribution and abundance to determine if it is threatened
and, therefore, whether it warrants protection and monitoring or not.

In Nevada, it is known from the Newberry Mountains, Clark County (2 records; Marjorie Barrick
Museum, University of Nevada Las Vegas [UNLV], Nevada Division of Wildlife Database);
McCullough Mountains, Clark County (2 records; Banta, 1962); Sheep Mountains, Clark and
Lincoln Counties (2 records; Hardy, 1948); Spring Mountains (26 records; Banta, 1962

[6 specimens]; Monte L. Bean Museum, Brigham Young University [2 specimens]; UNLV

[18 records]); Las Vegas Valley, Clark County (1 specimen, UNLV); Grapevine Peak, Nye
County (at least 2 records; Rodgers and Fitch, 1947); and Nevada Test Site, Nye County

(7 records; Medica et al., 1990 [4 records]; Boone and Sowell, 1999 [1 record]; EGIS faunal
database [2 records]). On the NTS, it is known from four locations (Figure 6-2). Although found
in dry, rocky areas, skinks tend to be more abundant in rocky areas near intermittent or permanent
streams and springs (Stebbins, 2003; Morrison and Hall, 1999). Therefore, we concentrated our
sampling at locations in wet or rocky areas.
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Figure 6-1. Western red-tailed skink (Eumeces gilberti rubricaudatus) captured at Twin
Spring, Site #9 (snout-vent length 91 millimeter). (Photo by D. B. Hall,
May 11, 2006)

The main objective of the skink surveys is to determine its distribution on the NTS. A pilot study
was initiated this year to determine if it was feasible to capture skinks and investigate what
techniques were most effective in capturing them. The two primary techniques investigated were
trap arrays with drift fences (Figure 6-3) and funnel traps without drift fences (Figure 6-4). Trap
arrays usually consisted of 10 traps including buried cans (15.0 centimeters [cm] wide x 30.3 cm
deep [5.9 x 11.9 inches (in.)]), buried plastic buckets (29.0 cm wide x 26.5 cm deep [11.4 x

10.4 in.] or 29.0 cm wide x 35.7 cm deep [11.4 x 14.1 in.]), and funnel traps (61.0 cm long x

21.0 cm wide x 21.0 cm tall [24.0 x 8.3 x 8.3 in.]) connected by a drift fence made of wooden
stakes and black plastic. In many areas, the topography and lack of soil made it nearly impossible
to use drift fences so funnel traps were set near rocks or vegetation to try and direct the animals
into the trap. Usually, 20-30 traps were set in an area due to logistical constraints of carrying
bulky traps over rough terrain by two to three people. Other objectives of the pilot study included
(a) trapping at historic locations to see if skinks still occurred at these sites, (b) trapping in a
variety of habitats to look at habitat preference, (c) determining the minimum length of time
required to catch skinks at a given site, and (d) capturing Great Basin skinks (Eumeces
skiltonianus) for comparison.

A total of 9 skinks were captured in 6,092 trap days (0.1 percent, 1 skink/677 trap days)
(Table 6-1). To our knowledge, this is a new Nevada record for most skinks caught in a study.
Skinks were captured at 7 of 48 locations, including 1 historic location and 6 new ones
(Figure 6-2). Elevation at skink capture sites ranged from 1,310 m (4,297 ft) to 1,848 m
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Figure 6-2. Western red-tailed skink distribution on the NTS including historic locations
and sites sampled for skinks during 2006.
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Figure 6-3. Overview of trap arrays at Site #14 (Yellow Rock Springs Wash #2 and #1).
(Photo by D. B. Hall, May 16, 2006)

Figure 6-4. Funnel trap where a skink was captured, set near rocks at Site #34
(Buckboard Mesa Road 20a-113). (Photo by Derek Hall, September 5, 2006)
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Number of skinks and other reptiles captured by NTS area, site, and survey period.

Table 6-1.
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Figure 6-6. Desert-banded gecko (Coleonyx variegatus) captured at Site #15
(Yellow Rock Springs Wash #3). (Photo by D. B. Hall, May 18, 2006)

Figure 6-7. Ring-necked snake (Diadophis punctatus) captured at Site #34
(Buckboard Mesa Road 20a-113). (Photo by D. B. Hall, August 3, 2006)
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Figure 6-8. Night snake (Hypsiglena torquata) caught under a rock at Site #20
(Orin Haworth Site). (Photo by D. B. Hall, June 7, 2006)

Figure 6-9. Western long-nosed snake (Rhinocheilus lecontei) captured at Site #20
(Orin Haworth Site). (Photo by D. B. Hall, May 23, 2006)

57



Figure 6-10. Mohave patch-nosed snake (Salvadora hexalepis) captured at Site #4
(lower 40-mile Wash Plot #3). (Photo by D. B. Hall, April 28, 2006)

Figure 6-11. California kingsnake (Lampropeltis getula) in funnel trap at Site #2
(lower 40-mile Wash Plot #1). (Photo by D. B. Hall, April 28, 2006)
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Figure 6-12. Long-tailed weasel (Mustela frenata) captured at Site #19
(30-2C Boulder Slope). (Photo by D. B. Hall, May 24, 2006)

Figure 6-13. Bobcat (Lynx rufus) near Site #8 (40-mile Wash ledges).
(Photo by D. B. Hall, May 16, 2006)
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Overall trap success for reptiles was 8.8 percent (538 captures/6,092 trap days). For all reptile species,
capture success was similar between arrays and non-arrays, 9.4 percent (101 captures/1,070 trap days)
and 8.7 percent (437 captures/5,022 trap days); respectively. Across all arrays, capture success was
4.9 percent (11 captures/225 trap days) in cans, 5.2 percent (6 captures/115 trap days) in buckets, and
11.5 percent (84 captures/730 trap days) in funnel traps.

More than 200 captures of 15 mammal species were recorded, including a long-tailed weasel (Mustela
frenata) (Figure 6-12) and Merriam’s shrew (Sorex merriami), and observations of several other
mammals (e.g., bobcat [Lynx rufus] [Figure 6-13], desert cottontail [Sylvilagus audubonii]) were noted.
Two rock wrens (Salpinctes obsoletus) were captured in funnel traps, and 12 bird species were observed
(including a Say’s Phoebe [Sayornis saya] nest) during trapping efforts.

6.2 Western Burrowing Owl

Western burrowing owl monitoring entailed trapping owls at their burrows. Six new burrow sites were
found including four burrows in the Mojave Desert ecoregion and two in the Great Basin Desert
ecoregion. This makes a total of 132 known western burrowing owl locations (30 owl sightings and
102 burrow sites) on the NTS (Figure 6-14).

Trapping--Burrowing owl trapping was conducted for the second consecutive year. This is a
collaborative effort with Dr. Courtney Conway from the University of Arizona. Dr. Conway is working
on a Department of Defense Legacy funded project evaluating migratory linkages of western burrowing
owls in western North America. This involves trapping and banding burrowing owls and taking feather
and blood samples. An NSTec biologist was trained by Vicki Garcia, an associate of Dr. Conway, to
band owls and collect the required samples.

Traps (Figure 6-15) were set out at 21 burrow sites between April 17 and July 11 for a total of 91 trap
nights. A total of 34 owls, including 16 adults and 18 juveniles, was captured (Figure 6-16; Table 6-2).
Three adult owls were recaptured later in the season. All owls, with the exception of one female that laid
an egg in the trap, were banded with unique colored Acraft bands and aluminum FWS bands. Colored
Acraft bands and FWS bands were placed on the left and right legs of adult females, respectively. For
adult males, bands were reversed to facilitate identification of females and males in future years. All but
two of the juveniles banded this year (no brown bands available) were banded with brown colored Acraft
bands on their left legs and FWS bands on their right legs.

Feather and blood samples were taken from nearly all captured owls and will be analyzed at a future date
by Dr. Conway and his colleagues. One adult female owl that was banded last year as a juvenile was
captured again this year but at a different burrow site. The burrow sites are about 5.3 km (3.3 mi) apart.
The female had a brood patch which suggests she was breeding. but it was not verified if she actually
fledged young. Radioisotopic analysis of the feathers from this owl should provide information on where
she spent the winter. Information learned from this cooperative effort will give NSTec biologists a
greater understanding of western burrowing owl residency and migratory status on the NTS. It may also
help determine where owls from the NTS are wintering and potential threats to them at their wintering
areas, which may help explain any potential future declines of this species on the NTS. Trapping will
continue over the next 1 to 2 years.
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Figure 6-14. Known western burrowing owl distribution on the NTS and burrow sites where
trapping occurred.
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Figure 6-15. Two-way trap set at Burrow #16, Area 18. (Photo by D. B. Hall, July 28, 2005)

Figure 6-16. Captured western burrowing owl. (Photo by D. B. Hall, June 6, 2006)
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Table 6-2.  Western burrowing owl trapping results on the NTS, April-July 2006.

Site Feathers Blood
number/ Weight Juvenile Acraft USFWS collecte collecte
Burrow Date Sex* (grams) Age (days) band# band # d d

32/A 4/17 F 224 Adult* Re-R3 | 934-26751 Yes Yes

38/B 4/18 M 126 Adult** Re-S3 | 934-26798 Yes Yes

38/B 4/18 F 154 Adult Re-U3 | 934-26799 Yes Yes

16/A 4/18 F 202 Adult Re-V3 | 934-26752 Yes Yes

78/A 4/18 F 211 Adult** Re-P3 | 934-26753 Yes Yes

78/A 4/18 M 151 Adult Re-W3 | 934-26754 Yes Yes

67/A 4/19 M 147 Adult Re-X3 | 934-26755 Yes Yes

51/A 4/19 F 227 Adult Re-U1 | 934-26756 Yes Yes

79/F 4/19 F 202 Adult Re-V1 | 934-26757 Yes Yes

43/B 4/24 F 220 Adult Re-W1 | 934-26758 Yes Yes

22/D 4/24 F Adult No No

79/E 517 F 180 Adult Re-X1 | 934-26759 Yes Yes

67/A 5/17 F 187 Adult Re-Y1 | 934-26760 Yes Yes

51/A 5/17 F 173 Adult Re-Y3 | 934-26761 Yes Yes

16/A 6/6 J 116 22 BR-A5 | 934-26762 Yes Yes

16/A 6/6 J 109 22 BR-B5 | 934-26763 Yes Yes

16/A 6/6 J 110 22 BR-C5 | 934-26764 Yes Yes

64/A 6/12 M 145 Adult Re-DA | 934-26765 Yes Yes

64/A 6/12 J 135 24 BR-D5 | 934-26766 Yes Yes

64/A 6/12 J 127 24 BR-E5 | 934-26767 Yes Yes

64/A 6/12 J 109 15 BR-H5 | 934-26768 No No

64/A 6/12 J 110 16 BR-K5 | 934-26769 No No

64/A 6/12 J 136 26 BR-M5 | 934-26770 Yes Yes

64/A 6/12 J 125 24 BR-P5 | 934-26771 No No

67/A 6/12 F 174 Adult*** Re-2S | 844-69927 Yes No

64/A 7/10 J 125 32-45 BR-R5 | 934-26772 Yes Yes

11/B 711 J 115 32-45 BR-S5 | 934-26773 Yes Yes

11/B 711 J 133 32-45 BR-U5 | 934-26774 Yes Yes

11/B 711 J 133 32-45 BR-V5 | 934-26775 Yes Yes

38/B 711 J 119 32-45 BR-X5 | 934-26777 Yes Yes

38/A 711 J 133 32-45 BR-W5 | 934-26776 Yes Yes

78/A 711 J 133 32-45 BR-Y5 | 934-26778 Yes Yes

78/A 711 J 145 32-45 Re-DB | 934-26779 Yes Yes

78/A 711 J 125 32-45 Re-DC | 934-26780 Yes Yes

*J=juvenile, F=Female, M=Male; **Recapture same year;
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6.3 Raptor Observations

Several raptors occur and breed on the NTS. Some are sensitive species and all are protected/regulated
under the Migratory Bird Treaty Act and/or Nevada State law. Raptors include all vultures, hawks, Kites,
eagles, ospreys, falcons, and owls. Because these birds occupy the higher trophic levels of the food chain,
they are regarded as indicators of ecosystem stability and health. Including the western burrowing owl,
there are nine raptors which are known to breed on the NTS.

Opportunistic sightings of raptors were common this year and included red-tailed hawks (Buteo
Jamaicensis), turkey vultures (Cathartes aura), golden eagles (Aquila chrysaetos), American kestrels
(Falco sparverius). and prairie falcons (Falco mexicanus). Many of these individuals are commonly seen
perching on utility poles on Frenchman and Yucca Flat. Barn owls (7yto alba) were a common
occurrence in buildings on the NTS this year and several were relocated to Las Vegas for treatment of
injuries. A new species of hawk, the common blackhawk (Buteogallus anthracinus) was observed flying
near the Mercury Highway on Yucca Flat (Area 4) on April 4, 2006, by a NSTec biologist. This species
breeds in central and southern Arizona and New Mexico and has been observed casually in Utah. It is the
first known record for this area. Cooper’s hawk (Accipiter cooperii) and red-tailed hawks have been
observed around water sources near Rainier Mesa.

Bird Mortality—-Bird mortality is recorded as a measure of potential impacts that NNSA/NSO activities
may have on protected bird species (Table 6-3). Only five bird mortalities and six injured raptors were
recorded in 2006. Two of the primary causes of bird mortality were road kill and electrocution. Six
injured birds were captured and taken to the North Las Vegas animal hospital for examination. Birds
were cared for by the Wild Wing Project, Inc., in Las Vegas, operated by Lisa Ross. Five of the six
injured raptors were rehabilitated and released back into the wild (Table 6-3). Without the Wild Wing
Project, Inc., these individuals would have died. The status of the other wounded raptor, a prairie falcon,
is not known. Overall impacts to raptor populations from NNSA/NSO activities at the NTS appear to be
very low.

Table 6-3. Records of bird mortality and injuries on the NTS during 2006.

Cause of Death
Injured®
Species Electrocution Roadkill Unknown

Barn owl (Tyto alba) 3
Golden eagle (Aquila chrysaetos) 2
Long-eared owl (Asio otus) 1
Prairie falcon (Falco mexicanus) 1
Red-tailed hawk (Buteo jamaicensis) 2
Roadrunner (Geococcyx californianus) 1
Turkey Vulture (Cathartes aura) 1

Total: 2 2 1 6

®Injured birds were transported to Las Vegas, Nevada, for treatment
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6.4 Small Mammal Surveys

Small mammal surveys were conducted to provide information on species distribution on the NTS. The
objectives were to (a) investigate potential new habitats for the dark kangaroo mouse (Microdipodops
megacephalus) and the pale kangaroo mouse (M. pallidus), (b) collect data on small mammals that could
fill spatial data gaps needed for a better understanding of species distribution on the NTS, (c) learn more
about species preferences for fine-grained microhabitats on NTS, and (d) compare species composition at
historic sites to current data.

Sampling per site was conducted by setting baited traplines of 100 Sherman live traps for three
consecutive nights. Traplines were opened and baited between 3 and 6 pm and checked the following
morning between 6 -10 am. Animals were identified and marked with a unique indelible color on each
day (excluding the last day) so total numbers of individuals could be tallied. At most locations, two
comparison traplines were set in parallel micro-habitats, such as a wash and an upland habitat. The first
two sites (Lower Fortymile Wash/upland) were sampled for six nights to evaluate benefits from trapping
six as opposed to three nights. Diurnally, active species (e.g., squirrels) were excluded from statistical
analysis because the trapping effort focused on the capture of nocturnal rodents, not diurnal species.

At two sites, Whiterock Spring and Tippipah Spring, funnel traps (reptiles) were set in close proximity to
mammal traps because of narrowness of the habitat. There may have been some trap interference that
could have affected mammal trap success or total individuals caught. Results from mammals captured in
reptile traps at Camp 17 Pond and the above sites are also discussed. A Z-test was used to test for
differences in total numbers of individuals caught between each matched microhabitat pair. Chi-square
tests were also performed across similar microhabitat pairs to determine if species proportions varied
significantly between sites. Cell totals (<5) were lumped into an “other species category” before
conducting tests. Exclusive of paired comparisons, no statistical comparisons were made for species
across sites. Sites varied greatly in characteristics. Trapping occurred over a wide geographic area and
time span (April-October). Statistical significance was set at P=0.05 for all tests.

A total of 2,965 captures was recorded representing 14 species across 23 sites on the NTS (Figure 6-17).
A total of 1,555 individual nocturnal small mammals, representing 12 species. was caught (Table 6-4).
Trap success averaged 36.7 percent and varied from 15.0 to 71.6 percent across sites.

Significant differences were found in total numbers of individuals captured at four of 10 sites (Z-test,
Table 6-4). At those four sites, the wash site had higher numbers than the upland sites. Significant
differences in species composition were found in most microhabitat comparisons of wash and upland.
Nine out of ten paired sites had significant differences in species composition (Table 6-4). Tippipah
Spring versus the nearby upland was the only matched pair comparison that was not statistically different
(Table 6-4). This may be due to the narrowness and variability along the spring habitat trapped (1-8 m).
Upland animals appeared to spill over into the narrow riparian habitat which affects species composition
(Figure 6-18).
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Figure 6-17. Trapping locations for small mammals on the NTS in 2006.
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Figure 6-18. View of Tippipah Spring showing narrowness of habitat sampled for
mammals and reptiles. (Photo by P. D. Greger, July 19, 2006)

The canyon mouse (Peromyscus crinitus), and long-tailed pocket mouse, (Chaetodipus formosus) were
considerably more abundant at Twin Spring slope (rocky) than the Twin Spring wash (non-rocky)
(x*=55.4, p=0.000). Similarly, the long tailed pocket mouse, and the desert woodrat (Neotoma lepida),
were more abundant around rocky outcrops and rocky washes than uplands lacking rocks (y = 53.9,
p=-000) (Ammonia Tanks wash versus the upland). Another species, the western harvest mouse
(Reithrodontomys megalotis) (Fi