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EXECUTIVE SUMMARY

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,
LLC (NSTec), during calendar year 2009. 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. During 2009, all applicable laws, regulations, and permit requirements were met,
enabling EMAC to achieve its intended goals and objectives.

Sensitive and protected/regulated species of the NTS include 43 plants, 1 mollusk, 2 reptiles, 238 birds,
and 27 mammals. These species are protected, regulated, or considered sensitive according to 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 31 projects. A total of 437.58 hectares (ha)

(1081.29 acres [ac]) was surveyed for these projects. Sensitive and protected/regulated species and
important biological resources found during these surveys included active tortoise burrows, active kit fox
(Vulpes velox macrotis) burrows, a predator burrow, mature Joshua (Yucca brevifolia) trees, Mojave
yuccas (Yucca schidigera), possibly Tonopah milkvetch (4stragalus pseudiodanthus), Beatley milkvetch
(Astragalus beatleyae), Cane Spring suncup (Camissonia megalantha), and cacti. NSTec provided a
written summary report of all survey findings and mitigation recommendations, where applicable. All
flagged tortoise burrows were avoided during project activities.

Of the 31 projects on the NTS, 24 projects occurred within the range of the threatened desert tortoise.
NNSA/NSO must comply with the terms and conditions of the Biological Opinion rendered by the

U.S. Fish and Wildlife Service (FWS) when conducting work in desert tortoise habitat. No tortoises were
found in project areas, nor were any accidentally injured, killed, captured, or displaced during project
activities. One desert tortoise was killed by a vehicle along the 5-05 Road in Area 5. Five desert tortoises
were removed from roads by NTS personnel to avoid injury or death. In 2009, approximately 3.27 ha
(8.08 ac) of tortoise habitat were disturbed. Two projects paid mitigation fees for areas that were
disturbed in 2009.

On July 2, 2008, NNSA/NSO sent a Biological Assessment to the FWS and entered into formal
consultation for a new programmatic opinion for the NTS. That consultation ended on February 12, 2009,
when FWS sent the final Biological Opinion to NNSA/NSO. This Opinion covers anticipated activities at
the NTS for the next 10 years.

There has been an average of 11.8 wildland fires per year on the NTS since 1978 with an average of about
81.6 ha (201.6 ac) burned per fire. In 2009, there were 17 wildland fires and a total of 95 ha (234.8 ac)
burned. Approximately 82% of these fires (85.7 ha [211.8 ac]) were caused by ordnance associated with
training exercises, and primarily confined to Cat Canyon in Area 30. Approximately 18% of the fires
were caused by lightning. The largest fire was 9.3 ha (22.9 acres) in Area 16. Wildland fire fuel hazards
were evaluated and categorized as fine fuels, woody fuels, and combined fuels.

There were no modifications in 2009 to the list of sensitive plants known to occur on the NTS. Field
surveys focused on two species Galium hilandiae ssp. kingstonense and Cymopterus ripleyi var.
saniculoides.
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Populations of G. hilandiae ssp. kingstonense at Oak Spring and Tub Spring were surveyed and mapped
this year. Several hundred individuals were found in flower and seed set at these two locations. Another
population reported from Tongue Wash was surveyed but no plants were found.

The focus on C. ripleyi var. saniculoides this year was to resolve its taxonomy. The variety was named by
R. C. Barneby in 1941 based on flower color, a dark-purple, as opposed to the cream-colored flowers of
C. ripleyi var. ripleyi. Field surveys this year focused on the locations of both varieties to ascertain if
there was a mixing of flower colors as had been previously reported. Results of the field surveys did not
provide any evidence that both varieties are commonly or even occasionally found at the same location.
There appears to be a clear definition of purple-colored flowers at lower elevations and cream-colored
flowers at upper elevations. C. ripleyi var. saniculoides will continue to be considered a valid taxon and
will be monitored along with other sensitive plants known to occur on the NTS.

A new location of Hulsea vestita var. inyoensis was found in the Tongue Wash area this year while
conducting surveys for G. hilandiae ssp. kingstonense. Two new locations of Astragalus oophorus var.
clokeyanus were also found, one on the eastern slopes of Timber Mountain and the other on the east slope
of Rainier Mesa near Tongue Wash.

Surveys of sensitive and protected/regulated animals during 2009 focused on (1) western red-tailed skinks
(Eumeces gilberti rubricaudatus), (2) small mammals including kangaroo mice (Microdipodops spp.),

(3) bats, (4) wild horses (Equus caballus), (5) mule deer (Odocoileus hemionus), and (6) mountain lions
(Puma concolor). Eight western red-tailed skinks were captured at six new locations in the northern part
of the NTS. No kangaroo mice were captured. The wild horse population appears to be stable at around
35 horses. Mule deer abundance declined 40% from 2008. A total of 117 mountain lion
photographs/video clips were taken with motion-activated cameras at seven sites across the NTS. Over
100 of these were taken at Topopah Spring. Noteworthy wildlife observations (e.g., Rocky Mountain elk
[Cervus elaphus] and desert bighorn sheep [Ovis canadensis nelsoni]), bird mortalities, and a summary of
nuisance animals and their control on the NTS were also recorded. West Nile virus surveillance was
conducted at eight sites with no mosquitoes testing positive for the virus.

The habitat restoration program involves the revegetation of disturbances and the evaluation of previous
revegetation efforts. Sites that have been revegetated are periodically sampled, and the information
obtained is used to develop site-specific revegetation plans for future restoration efforts on the NTS.

In 2009 one disturbance resulting from the installation of an underground pipeline was revegetated and
several previously revegetated sites on the NTS and the Tonopah Test Range were monitored. A waterline
was installed this past year, which resulted in a rectangular disturbance covering approximately 2.8 ha

(7 ac). The western section of the waterline (approximately 0.4 ha [1 ac]) was in steep terrain and
susceptible to severe water erosion and was revegetated in the fall with a mix of native plant seed.

One previously revegetated area on the NTS and five on the Tonopah Test Range were monitored in
2009. A closure cover cap on the U-3ax/bl disposal unit was the only site monitored on the NTS. Total
plant cover on the U-3ax/bl closure cover was 12%. Atriplex confertifolia made up 94% of the total cover,
and Ephedra nevadensis and two annual Eriogonum species contributed equally to the remaining 6%.
Plant cover on the peripheral area was only 4% in 2009 all from Bromus tectorum, an annual invasive
weed.

Perennial plant density has declined over the last five years. In 2005 there were five perennial shrubs and
two perennial grasses found on the closure cover. By 2009 there were only three shrubs and no grasses.
Shrub density has declined from 4.7 plants/square meter (m?) (3.9 plants/square yard [yd*]) in 2005 to just
1.2 plants/m? (1.0 plants/yd®) this year.

vi
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The plant community on the U-3ax/bl closure cover is characterized by a combination of native perennial
shrubs and annual forbs. Weedy species are present occasionally but when present make up on average
less than 6% of the total cover. Even though plant cover and density have declined over the last five
years, a viable perennial plant community persists.

Five sites, located on the Tonopah Test Range were monitored this year. Four of the sites were
revegetated in 1997 and one in 2004. Plant cover exceeded the reclamation success standards at four of
the five sites. Plant cover on Corrective Action Unit (CAU) 400-Bomblet Pit was 85% of the standard,
but at the other four sites, plant cover ranged from one and a half times the reclamation success standard
at the CAU 400-Five Points Landfill to almost three times the standard at CAU 404-Rollercoaster Sewage
Lagoons. Plant density at CAU 400-Five Points Landfill and the cover cap at CAU 426-Cactus Springs
Waste Trenches was about 90% of the revegetation success standards for plant density. Plant density at
the other sites ranged from one and a half times the standard at CAU 404-Rollercoaster Sewage Lagoons
to more than four times the standard at CAU 426-Cactus Springs Waste Trenches staging area.
Revegetation goals have been met at CAU 400-Bomblet Pit, CAU 426-Cactus Springs Waste Trenches
and CAU 404-Rollercoaster Sewage Lagoons; these sites will not be monitored in the future.

There were no chemical spill test plans reviewed in 2009, and no baseline monitoring was conducted at
the Nonproliferation Test and Evaluation Complex.
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1.0 INTRODUCTION

In accordance with U.S. Department of Energy Order DOE O 450.1A, “Environmental Protection
Program,” the Office of the Assistant Manager for Environmental Management of the U.S. Department of
Energy, National Nuclear Security Administration Nevada Site 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. During 2009, all applicable laws, regulations, and permit
requirements were met, enabling EMAC to achieve its intended goals and objectives.

This report summarizes the EMAC activities conducted by NSTec during calendar year 2009. Monitoring
tasks during 2009 included eight program areas: (a) biological surveys, (b) desert tortoise compliance,

(c) ecosystem mapping and data management, (d) sensitive plant monitoring, (e) 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 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 other 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)
Animal and Plant At-Risk Tracking List 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 cover sites, nest or burrow sites, roost sites, or water sources
important to sensitive species. Survey reports document species and resources found and provide
mitigation recommendations.

21 Sites Surveyed and Sensitive and Protected/Regulated Species Observed

During 2009, biological surveys for 31 projects were conducted on or near the NTS (Figure 2-1 and
Table 2-2). For some of the projects, multiple sites were surveyed (Figure 2-1). Scientists surveyed a total
of 437.58 hectares (ha) (1081.29 acres [ac]) for the projects (Table 2-2). A total of 24 projects were
within the range of the threatened desert tortoise (Gopherus agassizii). Sensitive and protected/regulated
species and important biological resources found included two desert tortoise burrows, one predator
burrow, two kit fox (Vulpes velox macrotis) burrows, possibly Tonopah milkvetch (4stragalus
pseudiodanthus), Beatley milkvetch (4stragalus beatleyae), Cane spring suncup (Camissonia
megalantha), Joshua trees (Yucca brevifolia), Mojave Yucca (Yucca schidigera), and cacti (Table 2-2).
NSTec provided written summary reports to project managers of all survey findings and mitigation
recommendations, where applicable (Table 2-2). The desert tortoise burrows were flagged and avoided
during project activities. Disturbance of the kit fox burrows could not be avoided.

2.2 Potential Habitat Disturbance

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

Of the 31 projects for which surveys were conducted, 23 were within sites previously disturbed (e.g., road
shoulders, old building sites, industrial waste sites, or existing well pads) (Table 2-2). Eight projects were
located either partially or entirely in areas that had not been previously disturbed. These projects could
have potentially disturbed 32.41 ha (80.09 ac) of land that were previously considered as undisturbed.
Four projects occurred in areas designated as important habitats (Table 2-3 and Figure 2-2). During
vegetation mapping of the NTS, Ecological Landform Units (ELUs) were evaluated; some were identified
as Pristine Habitat (having few man-made disturbances), Unique Habitat (containing uncommon
biological resources such as a natural wetland), Sensitive Habitat (containing vegetation associations that
recover very slowly from direct disturbance), and Diverse Habitat (having high plant species diversity)
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(U.S. Department of Energy, Nevada Operations Office [DOE/NV], 1998). A single ELU could be
classified as more than one type of these four types of important habitats.

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

the NTS
Plant Species Common Names Status”
Moss Species
Entosthodon planoconvexus Planoconvex cordmoss S, T, 5 years
Flowering Plant Species
Arctomecon merriamii White bearpoppy S, W, 10 years
Astragalus beatleyae Beatley milkvetch S, W, 5 years
Astragalus funereus Black woollypod S, W, 5 years
Astragalus oophorus var. clokeyanus Clokey eggvetch S, W, 5 years
Camissonia megalantha Cane Spring suncup S, W, 10 years
Cymopterus ripleyi var. saniculoides Sanicle biscuitroot S, W, 10 years
Eriogonum concinnum Darin buckwheat S, W, 5 years
Eriogonum heermannii var. clokeyi Clokey buckwheat S, W, 5 years
Frasera pahutensis Pahute green gentian S, W, 10 years
Galium hilendiae ssp. kingstonense Kingston Mountains bedstraw S, T, 10 years
Hulsea vestita ssp. inyoensis Inyo Hulsea S, W, 10 years
Ivesia arizonica var. saxosa Rock purpusia S, W, 5 years
Penstemon fruticiformis ssp. amargosae Death Valley beardtongue S, T, 5 years
Penstemon pahutensis Pahute Mesa beardtongue S, W, 10 years
Phacelia beatleyae Beatley Scorpionflower S, W, 10 years
Phacelia filiae Clarke Phacelia S, W, 10 years
Phacelia mustelina Weasel Phacelia S, W, 10 years
Phacelia parishii Parish Phacelia S, W, 10 years
Agavaceae Yucca (3 species), Agave (1 species) CY
Cactaceae Cacti (18 species) CY
Juniperus osteosperma Juniper CYy
Pinus monophylla Pinyon CY
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Table 2-1. List of sensitive and protected/regulated species known to occur on or adjacent to

the NTS (Continued)

Animal Species Common Name Status®
Mollusk Species

Pyrgulopsis turbatrix Southeast Nevada pyrg S, A
Reptile Species

Eumeces gilberti rubricaudatus Western red-tailed skink S,E
Gopherus agassizii Desert tortoise LT, S, NPT, 1A
Bird Species”

Accipiter gentilis Northern goshawk S, NPS, IA
Alectoris chukar Chukar G,IA
Agquila chrysaetos Golden eagle EA, NP, IA
Buteo regalis Ferruginous hawk S, NP, IA
Callipepla gambelii Gambel’s quail G, 1A
Coccyzus americanus Western yellow-billed cuckoo C, S, NPS, 1A
Falco peregrinus Peregrine falcon S, NPE, IA
Haliaeetus leucocephalus Bald eagle EA, S, NPE, IA
Ixobrychus exillis hesperis Western least bittern S, NP, IA
Lanius ludovicianus Loggerhead shrike NPS, IA
Oreoscoptes montanus Sage thrasher NPS, IA
Phainopepla nitens Phainopepla S, NP, IA
Spizella breweri Brewer’s sparrow NPS
Toxostoma bendirei Bendire’s thrasher S, NP, IA
Toxostoma lecontei LeConte’s thrasher S, NP, IA
Mammal Species

Antilocapra americana Pronghorn antelope G, IA
Antrozous pallidus Pallid bat M, NP, A
Cervus elaphus Rocky Mountain elk G, IA
Corynorhinus townsendii Townsend’s big-eared bat H, NPS, A
Equus asinus Burro H&B, 1A
Equus caballus Horse H&B, A
Euderma maculatum Spotted bat M, NPT, A
Lasionycteris noctivagans Silver-haired bat M, A
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Table 2-1. List of sensitive and protected/regulated species known to occur on or adjacent to

the NTS (Continued)

Animal Species Common Name Status®
Lasiurus blossevillii Western red bat H, NPS, A
Lasiurus cinereus Hoary bat M, A
Lynx rufus Bobcat F, 1A
Microdipodops megacephalus Dark kangaroo mouse NP, A
Microdipodops pallidus Pale kangaroo mouse S, NP, A
Myotis californicus California myotis M, A
Mpyotis ciliolabrum Small-footed myotis M, A
Mpyotis evotis Long-eared myotis M, A
Mpyotis thysanodes Fringed myotis H, NP, A
Myotis yumanensis Yuma myotis M, A
Ovis canadensis nelsoni Desert bighorn sheep G, 1A
Odocoileus hemionus Mule deer G, A
Pipistrellus hesperus Western pipistrelle M, A
Puma concolor Mountain lion G, A
Sylvilagus audubonii Audubon’s cottontail G, 1A
Sylvilagus nuttallii Nuttall’s cottontail G, 1A
Tadarida brasiliensis Brazilian free-tailed bat NP, A
Urocyon cinereoargenteus Gray fox F,IA
Vulpes velox macrotis Kit fox F,IA

*Status Codes:

Endangered Species Act, U.S. Fish and Wildlife Service
LT - Listed Threatened
C - Candidate for listing

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—Animal and Plant At Risk Tracking List

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

State of Nevada-Plants
S - Nevada Natural Heritage Program —Animal and Plant At Risk Tracking List
CY - Protected as a cactus, yucca, or Christmas tree

Nevada Native Plant Society (NNPS)

T - Threatened Species
W - Watch Species
Long-term Animal Monitoring Status for the NTS
A - Active
IA - 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

P 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.
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Biological surveys conducted on the NTS during 2009
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Table 2-2. Summary of biological surveys conducted on the NTS during 2009

Proposed Project

Important Area Area in
Project Species/ Resources Surveyed in ha Undisturbed Mitigation

No. Project Found (ac) Habitat in ha (ac) Recommendations
09-01  Sewer line repair None 0.48 (1.19) 0 Environmental monitor (EM) needed
09-02  Mercury bypass roadside mowing None 11.60 (28.66) 0 EM needed
09-03  Fire Station #1 and #2 Yuccas and cacti 7.68 (18.98) 0 EM needed
09-04  Office of Surface Transportation None 6.66 (16.46) 0 None
09-05  Army Well waterline None 0.06 (0.15) 0 None
09-06 CAU 166 None 2.54 (6.28) 0 EM needed at CAS 05-19-02
09-07  Project 300 road grading 2 tortoise burrows 3.00 (7.41) 0 EM needed, avoid burrows
09-08  UGTA ER 20-8 borrow pits 2 Kit fox burrows, Joshua trees 5.00 (12.36) 3.92 (9.69) ﬁovs‘:if)lzum’ws and Joshua trees if
09-09 DAF roadside grading None 4.63 (11.44) 0 EM needed
09-10  CP 160 roadside grading Joshua trees 2.74(6.77) 0 EM needed
09-11 Bevatron Trailer drop area None 0.50 (1.24) 0 None
09-12  Area 12 trailer pad None 0.38 (0.94) 0 None
09-13  Port Gaston pad None 6.30 (15.57) 1.00 (2.47) EM needed, mitigation required
09-14  DAF trailer placements Joshua trees 1.21 (2.99) 2.27 (5.61) EM needed, mitigation required
09-15  Office of Surface Transportation None 0.80 (1.98) 0 None
09-16  Cane Spring roadside blading None 84.66 (209.20) 0 EM needed
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Table 2-2. Summary of biological surveys conducted on the NTS during 2009 (Continued)

Proposed Project

Important Area Area in
Project Species/ Resources Surveyed in ha Undisturbed Mitigation
Number Project Found (ac) Habitat in ha (ac) Recommendations
09-17 CAU 408 TTR Possible Tonopah milkvetch 172.88 (427.20) 2.0 (4.94) Avoid Tonopah milkvetch
09-18 CAU 562 None 2.00 (4.94) 0 None
09-19 Security Exercise Burma Road None 1.60 (3.95) 0 None
09-20 UGTA ER-EC wells Possible Cane Spring suncup 24.15 (59.68) 15.15(37.44) Avoid Cane Spring suncup
09-21 Dave Aisle None 0.25 (0.62) 0 None
09-22 CAU 563 None 2.20 (5.44) 0 None
09-23 Saddle Mountain road grading None 20.86 (51.55) 0 EM needed
09-24 WSI training range None 0.003 (0.01) 0 None
09-25 CAU 557 None 0..25(0.62) 0 None
09-26 Cat Canyon road improvement None 0.25 (0.62) 0.25 (0.62) None
09-27 Port Gaston new pad, access road None 4.00 (9.88) 1.57 (3.88) EM and mitigation required
09-28 Tippipah Highway roadside blading None 3.90 (9.64) 0 None
09-29 CAU 560 None 0.54 (1.33) 0 None
09-30 Mercury Highway 200 hill Predator burrow 52.94 (130.82) 0 EM needed
09-31 UGTA ER 20-09, ER-EC-15 Possible Beatley milkvetch 13.52 (33.41) 6.25 (15.44) Avoid Beatley milkvetch
Totals in ha 437.583 32.41
(ac) (1081.29) (80.09)

CAS: Corrective Action Site; CAU: Corrective Action Unit; DAF: Device Assembly Facility; TTR: Tonopah Test Range; UGTA: Underground Test Area

10
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Table 2-3. Total area disturbed within important habitats in 2009 and over the past 11 years

Project Proiect Name Pristine Unique Sensitive Diverse
No. 1 Habitat Habitat Habitat Habitat
09-13  Port Gaston pad 0 0 1.00 (2.47) 0
09-26  Cat Canyon road improvements 0.25 (0.62) 0 0 0
09-27  Port Gaston new pad 0 0 1.57 (3.88) 0
09-31 UTGA ER-20-09 0 0 0 3.66 (9.04)
2009 Total: 6.48 0.25 0 2.57 3.66
(16.01) (0.62) (U] (6.35) (9.04)
1999-2009 Grand Total: 294.33 9.46 11.85 187.19 85.83
(727.32)  (23.37) (29.28) (462.56) (212.11)

Figure 2-2 shows the distribution of these important habitats, ranked so that pristine habitat overlays
unique habitat, which then overlays sensitive habitat, which then overlays diverse habitat. The expected
area disturbed in important habitats due to 2009 projects is 6.48 ha (16.01 ac) (Table 2-3). Since 1999, the
total area of important habitat disturbed by NNSA/NSO activities is 294.33 ha (727.32 ac). This tally may

be used to document the loss of important habitat.

11
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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

U.S. Fish and Wildlife Service (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 (DOE/NV, 1996), on the desert tortoise. NNSA/NSO received a final Biological Opinion
(Opinion) from the U.S. Fish and Wildlife Service (FWS) in August 1996 (FWS, 1996). On July 2, 2008,
NNSA/NSO provided FWS with a Biological Assessment of anticipated activities on the NTS for the next
10 years and entered into formal consultation with FWS to obtain a new Opinion for the NTS.
NNSA/NSO received the final Opinion on February 12, 2009. This Opinion covers the anticipated
activities at the NTS for the next 10 years.

The Desert Tortoise Compliance task of EMAC implements the terms and conditions of the Opinion,
documents compliance actions taken by NNSA/NSO, and assists NNSA/NSO in FWS consultations. The
terms and conditions that were implemented by NSTec staff biologists in 2009 included (a) conducting
clearance surveys at project sites within one day from the start of project construction, (b) ensuring that
environmental monitors are on site during heavy equipment operation, (¢) developing training modules
and ensuring that all personnel working on the NTS are trained in the new requirements of the Opinion,
and (d) preparing an annual compliance report for NNSA/NSO submittal to the FWS.

3.1 Project Surveys and Compliance Documentation

During 2009, biologists conducted biological and desert tortoise clearance surveys prior to
ground-disturbing activities for 24 proposed projects within the range of the desert tortoise on the NTS
(Table 3-1 and Figure 3-1). Most of these projects were in, or immediately adjacent to, roads, existing
facilities, or other disturbances. Two active tortoise burrows were found during tortoise clearance surveys
(Table 2-2). These tortoise burrows (Project No. 09-07) were flagged and avoided during project
activities.

Two projects were initiated that disturbed previously undisturbed desert tortoise habitat. Project 09-13
disturbed 1.0 ha (2.47 ac) of desert tortoise habitat (Table 3-1). This project is located south of

Port Gaston in Area 26. Project 09-14 is anticipated to disturb approximately 2.27 ha (5.61 ac) of
undisturbed habitat near the Device Assembly Facility (DAF) and west of the Mercury Highway in

Area 6. This project is not yet complete, so the final total area surveyed and disturbed will be included in
the 2010 report. NSTec Ecological Services ensured that onsite construction monitoring was conducted
by a designated environmental monitor at all sites where desert tortoise 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 located within previously disturbed areas or if the environmental monitor documented that the
project stayed within its proposed boundaries. In 2009, a total of 1.00 ha (2.47 ac) of tortoise habitat was
disturbed although one project (9-14) is still ongoing (Table 3-1). It was anticipated that 2.27 ha (5.61 ac)
would be disturbed by this project. The actual disturbed area will be included in the 2010 total.
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Table 3-1. Summary of tortoise compliance activities conducted by NSTec biologists during 2009

Tortoise Habitat

§5ﬁi§?r Project 100% %Zr\tl:::zlelcéll:::::ziee;urvey Disturbed
ha (ac)
09-01 Sewer line repair Yes* 0 (0)
09-02  Roadside mowing Yes* 0(0)
09-03 Fire Station #1 Yes* 0 (0)
09-04 Office of Surface Transportation Yes, post-activity survey completed 0(0)
09-05  Army Well waterline Yes* 0(0)
09-06 CAU 166, CAS 05-19-02 Yes, post-activity survey completed 0 (0)
09-07  Project 300 Yes* 0(0)
09-09 DAF roadside grading Yes* 0(0)
09-10 CP 160 roadside grading Yes* 0(0)
09-11 Bevatron Trailer drop area Yes, post-activity survey completed 0(0)

09-13  Port Gaston pad clearing Yes, post-activity survey completed 1.0(2.47)
09-14 DAF trailer placements Yes, project still active TBD
09-15 Office of Surface Transportation Yes, post-activity survey completed 0(0)
09-16 Cane Spring roadside blading Yes* 0(0)
09-18 CAU 562 Yes* 0(0)
09-19 Burma Road Security Exercise Yes* 0 (0)
09-21 Dave aisle Yes* 0 (0)
09-23 Saddle Mountain road grading Yes* 0 (0)
09-24 WSI training range Yes* 0 (0)
09-25 CAU 557, CAS 06-99-10 Yes* 0(0)
09-27 Port Gaston new pad Not yet started TBD
09-28 Tippipah Highway roadside blading Yes* 0 (0)
09-29 CAU 560, CAS 06-59-05 Yes* 0(0)
09-30 Mercury Highway roadside blading Yes* 0 (0)

Total 1.00 (2.47)

*Post-activity survey was unnecessary because project was located within previously disturbed tortoise habitat.

TBD = to be determined
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Figure 3-1. Biological surveys conducted in desert tortoise habitat on the NTS during 2009
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In January 2009, NSTec submitted to NNSA/NSO the annual Opinion report that summarized
tortoise compliance activities conducted on the NTS from January 1 through December 31, 2008.
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; (c) 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 ensures that the desert tortoise is protected on the NTS and that the
cumulative impacts on this species are minimized (DOE/NV, 1998). In the Opinion, the FWS
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 by project
activities, nor were any captured or displaced from project sites. One desert tortoise was killed by
a vehicle along the 05-05 Road in Area 5 in 2009. Five tortoises were removed from roads to
avoid being killed or injured and are reported in the “Other” column of Table 3-2.

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

Number of Acres Number of Tortoises Anticipated to be
Program I_mpacted Incidentally Taken (maximum allowed)
(maximum allowed) Killed/Injured Other
Defense 5.61* (500) 0(1) 0 (10)
Waste Management 0 (100) 0 (1) 0(2)
Environmental
Restoration 0(10) 0(1) 0(2)
Nondefense Research
and Development 0(1,500) 0(2) 0(35)
Work for Others 2.47 (500) 0(1) 0 (10)
Infrastructure
Development 0(100) o) 0(10)
Roads 0 (0) 1(15) 5 (125)
Totals 8.08 (2,710) 1(22) 5(194)

*Estimated area, project is not yet completed.

3.2 Mitigation 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 funds into the Desert Tortoise Mitigation Funds administered by Clark County
(current 2009 rate is $1,862.38 per each ha [$754 for each ac] of habitat disturbed), or (b) prepay
mitigation funds at the current rate, then revegetate disturbed habitat following specified criteria;
once the revegetation is successful, the money paid for mitigation will be refunded. Two projects,
09-13 and 09-14, disturbed land in 2009. A total of $6,092.32 was paid into the Desert Tortoise
Mitigation Fund to mitigate the 8.08 ac of land disturbed in 2009.
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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 within these enclosures. 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 (Puma concolor) predation. These plots were revisited in the
fall of 2009 with Phil Medica to observe desert tortoises in the fenced plots. No desert tortoises
were found above ground this past year. Areas around the enclosures were searched, but no
carcasses were observed. Two tortoises are still not accounted for in the enclosures.

During February 20-22, 2009, NSTec biologists attended the Desert Tortoise Council’s 34™

annual meeting and symposium. This meeting was held in Mesquite, Nevada, and included
numerous presentations on desert tortoise biology, ecology, and recovery efforts.
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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 fiscal year (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 2000 and 2001, topical reports describing the classification of vegetation types on the NTS
were published and distributed (Ostler et al., 2000; Wills and Ostler, 2001). Ten vegetation
alliances and 20 associations occur on the NTS.

Periodically, efforts are made to update and collect new habitat data when possible. Efforts
generally focus on the following tasks in support of ecosystem mapping and data management of
all NTS geospatial ecological data:

e ELU sampling and photography — No ecosystem mapping, sampling, or photography
of ELUs was conducted in 2009 because of drought conditions and the poor growth of
vegetation.

o Wildland fire fuels surveys — A vegetation survey was conducted in the spring to
determine wildland fire hazards due to woody and fine fuels.

o Evaluation of woody plant plots — A total of 19 sagebrush woody plant plots were
sampled in 2009 to document canopy cover, density, and composition during a droughty
year.

e Offsite Coordination — Coordination was made with ecosystem management agencies
and scientists.

41 No Resampling or Photography of ELUs in 2009

Because of below-average precipitation during the early part of 2009, much of the herbaceous
vegetation failed to grow, and growth of perennial shrubs and trees was poor. Because of these
conditions, no photographs of previously established ELUs were taken in 2009 nor were any
ELUs resampled or remapped.

4.2 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) (Hansen and Ostler, 2004). 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 11.8 wildland fires per year on the NTS since 1978 with an average
of about 81.6 ha (201.6 ac) burned 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) that are conducive to ignition and spread of wildland fires.
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Once a site burns, it is much more likely to burn again because of the invasive annual plants that
quickly colonize these areas (Brooks and Lusk, 2008).

Table 4-1. Number and acreage of wildland fires on the NTS

Year Fires Hectares Acres
1978 10 3,197 7,901
1979 6 1 2
1980 26 5,465 13,504
1981 13 3 7
1982 6 1 2
1983 16 7,402 18,291
1984 17 458 1,132
1985 1 651 1,609
1986 12 96 236
1987 14 86 213
1988 23 332 821
1989 15 131 323
1990 7 3 7
1991 4 2 4
1992 12 97 239
1993 7 3 7
1994 8 6 15
1995 8 1,864 4,605
1996 2 688 1,700
1997 6 6 15
1998 9 1,044 2,580
1999 7 20 50
2000 1 61 151
2001 8 198 490
2002 7 146 360
2003 4 2 4
2004 8 3 8
2005 31 5,261 13,000
2006 16 3,486 8,615
2007 15 6 15
2008 20 1 2
2009 17 95 235
32-Year Total 376.0 30,813.9 76,143.0
Average Per Year 11.8 962.9 2,379.5
Average Per Fire 81.6 201.6

Source: Hansen, 2009

There were 17 wildland fires during 2009. Most of the fires were located in Cat Canyon in

Area 30 of the NTS. Approximately 82% of these fires (212 ac [85.7 ha]) were caused by
ordnance and associated with training exercises. Approximately 18% of the fires were caused by
lightning; the largest fire (23 ac [9.3 ha]) was located in Area 16 (Hansen, 2009).
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Beginning in 2004, and in response to DOE O 450.1A, surveys were initiated on the NTS to
identify wildland fire hazards. Vegetation surveys were conducted in April and May at 211 sites
located along and adjacent to major NTS corridors to estimate the abundance of fuels produced
by native and invasive plants. Information about climate and wildland fire-related information
reported by other government agencies was also identified and summarized as part of the
wildland fire hazards assessment.

4.2.1 Survey Methods

The abundance of fine-textured (grasses and herbs) and coarse-textured (woody) fuels were
visually estimated on numerical scales using an 11-point potential scale: 0 to 5 (in 0.5 increments,
where 0.0 is barren and 5.0 is near maximum biomass encountered on the NTS). Details of the
methodology used to conduct the spring survey for assessing wildland fire hazards on the NTS
are described in a report by Hansen and Ostler (2004).

Photographs of sites typifying these different scale values are found in Appendix A of the
Ecological Monitoring and Compliance Program Calendar Year 2005 Report (Bechtel Nevada,
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 O 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.

4.2.2 Survey Results

Climate — There are 17 rain gauges on the NTS (Hansen and Ostler, 2004) that are used to
measure precipitation. Precipitation during the months of January, February, March, and April is
most correlated with production of vegetation that produces fine fuels and contributes to woody
fuels. The total accumulated precipitation during this period was observed to be correlated with
fine fuels biomass production during this winter/spring period as reported by Hansen and Ostler
(2004). During 2009 the average precipitation of all 17 rain gauge stations on the NTS during
January—April was 5.64 centimeters (cm) (2.22 inches [in.]), or about 61% of the average
precipitation for this period (Table 4-2).

Invasives — The three most commonly observed invasive annual plants to colonize burned areas
on the NTS are Schismus arabicus (Arabian schismus), found at low elevations; B. rubens (red
brome), found at lower to moderate elevations; and Bromus tectorum (cheatgrass), found at
middle to high 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. Because of the low amount of
winter precipitation during 2009, fine fuels produced by invasive, introduced annual species and
native species were low at the 106 sampling sites.
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Table 4-2. Precipitation history and percent presence of key plant species contributing to
fine fuels at 106 surveyed sites

Precipitation History 2004 2005 2006 2007 2008 2009

cm (in.)

9.70 16.36 10.06 2.62 5.26 5.64

Precipitation* (January—-April) 3.82) | (6.44) | (3.96) | (1.03) | (2.07) | (2.22)

Invasive Introduced Species 2004 2005 2006 2007 2008 2009
percent presence

Bromus rubens (red brome) 51.7 64.4 67.8 0 63.0 63.2

Bromus tectorum (cheatgrass) 40.3 54.0 60.7 0 59.2 66.0

Erodium cicutarium

(redstem stork's bill) 5.2 6.2 24.6 0 21.3 27.4

Schismus arabicus 47 28 52 0 11.4 9.4

(Arabian schismus)

Native Species 2004 2005 2006 2007 2008 2009
percent presence

Amsinkia tessellata

(bristly fiddleneck) 34.0 62.0 16.1 0 63.0 48.1

Mentzelia albicaulis 498 | 8.1 0 0 24 18.9

(whitestem blazingstar)

Chaenactis fremontii 270 8.0 0 0 14 113

(pincushion flower)

*30-year mean precipitation for the 17 rain gauges on the NTS for the period of January—April is 8.46 cm
(3.33in.)

Fuels — In the past five years (2004—2008), 211 survey stations were photographed and inspected
for abundance and condition of wildland fire fuels. In 2009 the field methodology was changed.
The number of field sites visited during the year was reduced from 211 to 106 (using every other
sampling station) in order to expedite field sampling and provide biologists more time to conduct
other needed field activities. Additionally, changes were made in the level of detail recorded at
each survey station. The number of dominant plant species recorded that contribute to fine fuels
was increased from 3 to 10 species. Increasing the number of dominant species recorded will
permit a more accurate projection of trends in the vegetation to be made (e.g., increases or
decreases of less dominant species will now be detected earlier). It is believed that this reduced
number of survey stations still adequately samples the response of vegetation to the precipitation
received over the NTS, while increasing the efficiency and level of information collected as part
of the fieldwork.

Because of the decreased precipitation in January, March, and April of 2009, there were low
amounts of new fine fuels. February had higher than normal precipitation in 2009, but it
apparently was not effective in producing new fine fuels. Fine fuels observed in 2009 represent
little or no residual fine fuels from previous years. There was a slight decrease in woody fuels, as
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many old branches of shrubs and trees died and dried out in response to the low precipitation that
occurred during the winter and spring months. The average combined index values (fine fuels
plus woody fuels) for 2009 corresponds to the potential for fuels on the NTS to support wildland
fires once fuels are ignited. The higher the index, the greater the potential for wildland fires to
spread. The NTS average combined index value for fine fuels and woody fuels for 2009 was 4.52
compared to 4.81 in 2008, 4.77 in 2007, 5.26 in 2006, 5.64 in 2005 (a wet year), and 4.88 in 2004
(an average or normal precipitation year) (Hansen et al., 2008). Figure 4-1 shows a comparison in
trends of mean precipitation and mean combined fuel index values. The continuing drought since
2007 has significantly reduced fine fuels and to a lesser extent woody fuels, and contributed to
low moisture content in the fuels.

The location of the 106 survey stations on the NTS inspected during 2009, showing average fine
fuels, woody fuels, and combined fuels index values by NTS operational area, are shown in
Figures 4-2, 4-3, and 4-4, respectively. Highest index values occurred in Fortymile Canyon,
Pahute Mesa, and at moderate elevations and slopes around Yucca Flat.

Photographs were taken for all 106 sites during the past six years and can be compared for visual
changes in site conditions. For example, Figure 4-5 shows photographs of Site 99 in Yucca Flat
for the last four years. As in past years, sites with blackbrush and annual grasses appeared to
respond to higher precipitation, resulting in increases in fine fuels and increases in woody fuels
more than sites in the Mojave Desert (southern one-third of the NTS) and the Great Basin Desert
(northern one-third of the NTS).

Fine fuels in 2009 were well cured in most areas of the NTS. Shrubs and trees were relatively dry
as they were in 2007 and 2008. The hazards of fuels contributing to wildland fires appeared to be
lower than average and dependent on incidence of lightning and high winds and ordnance
training-related activities. The rapid response by NTS Fire and Rescue after fires were ignited
was a key factor in minimizing wildland fire spread and severity in 2009.
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Mean Combined Fuels Index by Year
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Figure 4-1. Mean combined fuels index (top) and percent of average precipitation for
January through April (bottom) for the years 2004 to 2009
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Figure 4-2.
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Index of woody fuels for 106 survey stations on the NTS during 2009

Figure 4-3.
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Figure 4-4.
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Figure 4-5. Site 99 on the West Side of Yucca Flat in 2006-2009
(Photos by W. K. Ostler, May 4, 2006 [top left]; April 19, 2007 [top right]; April 10, 2008 [bottom left]; and April 30, 2009 [bottom right])
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4.3 Woody Plant Plots

In 1963, Janice Beatley established 68 long-term ecological monitoring plots on the NTS. These plots
were located throughout much of the southern and eastern portions of the NTS and represented the
vegetation alliances in those areas. However, very few plots were established in the northwestern portions
of the NTS. Beatley originally classified the northwestern portions of the NTS as mountains in her
vegetation map of the NTS that was included in her Vascular Plants of the NTS (Beatley, 1976). The
major vegetation associations in this area include Artemisia nova (black sagebrush), Artemisia tridentata
(big sagebrush), Pinus monophylla/Artemisia nova (pinyon/black sagebrush), and Pinus
monophylla/Artemisia tridentata (pinyon/big sagebrush) (Ostler et al., 2000). These vegetation
associations collectively make up 27.5% of the total area of the NTS although they are nearly excluded in
sites selected by Beatley for long-term monitoring. Beatley had one only plot in each of the four
vegetation types.

In 2008, supplemental plots were established in the four vegetation associations listed above to better
characterize the vegetation that occurs in the northern portion of the NTS. These plots were selected
randomly from ELUs that were located in major orographic areas of the NTS that make up these four
vegetation associations (Ostler et al., 2000). Eight plots were selected in black sagebrush. Ten plots were
selected in both big sagebrush and pinyon/black sagebrush, and 12 plots in pinyon/big sagebrush. The
number of plots per vegetation type varied slightly depending on the total acreage of these types on the
NTS. Results of the initial survey are described in Hansen et al., 2009.

In 2009, the black sagebrush and big sagebrush plots were sampled to determine cover and density during
a year of drought. The pinyon/black sagebrush and pinyon/big sagebrush sites were not sampled in 2009,
due to other monitoring priorities, but it is anticipated that they will be surveyed in 2010. Results of the
surveys in 2009 and 2010 will be presented in future EMAC reports when data from all vegetation types
have been collected.

4.4 Coordination with Scientists and Ecosystem Management Agencies

NSTec biologists interfaced with other scientists and ecosystem management agencies in 2009 for the
following activities:

o Attended the Ash Meadows National Wildlife Refuge Symposium in Pahrump, Nevada.

e Participated in several meetings of the Mojave Desert Initiative designed to address research
needs in the areas of wildfires and reclamation of Mojave Desert lands.
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5.0 SENSITIVE PLANT MONITORING

Under the NTS sensitive plant monitoring program, the status or ranking of sensitive plants known to
occur on the NTS is evaluated annually to ensure such plants are afforded the appropriate protection
under federal and state law. This evaluation includes input from regional botanists as well as information
obtained during the current growing season. Sensitive plant populations on the NTS are also routinely
monitored to assess plant density, plant vigor, or identify any threats or impacts to the species. In 2009
new populations of five sensitive plant species were observed on the NTS. Two of these were part of the
long-term monitoring efforts, and three were observed during other surveys or activities.

5.1 List of Sensitive Plant Species for the NTS

There were no modifications this year to the list of sensitive plants known to occur on the NTS. Field
surveys conducted this year did not produce information that would suggest any changes. The annual
Rare Plant Workshop, sponsored by NNHP and the NNPS, was not held this year, so there were no
recommendations from that group.

5.2 Long-term Monitoring

Monitoring has been planned for the last several years for Cymopterus ripleyi var. saniculoides and
Galium hilendiae ssp. kingstonense, but growing conditions have been poor and very few if any plants of
either species have been found. This year both species were abundant in spite of the below average
growing season precipitation (National Oceanic and Atmospheric Administration/Air Resources
Laboratory, Special Operations and Research Division [NOAA ARL/SORD], 2010). Precipitation from
September 2008 to June 2009 was 12.7 cm (5.0 in.), 80% of the 16.0 cm (6.3 in.) typically received
during this period. Of the 12.7 cm (5.0 in.), 75% was received during winter months from

November 2008 to February 2009. From March 2009 to June 2009 scattered light rains amounted to a
little over a 1.3 cm (0.5 in.). This pattern of precipitation resulted in a mixed response from the
vegetation. C. ripleyi var. saniculoides and G. hilendiae var. kingstonense were abundant; however,
annual Phacelias were near absent from the spring flora. Other sensitive species were not as abundant as
they have been in previous years.

5.2.1 Cymopteris ripleyi var. saniculoides, Sanicle biscuitroot

Field surveys for C. ripleyi var. saniculoides have been scheduled for the last five years to obtain
sufficient information to resolve an issue dealing with its taxonomy. However, because of the poor
growing conditions, either no plants were found at historic locations of C. ripleyi var. saniculoides, or the
number of plants found was so low that an adequate assessment could not be made.

Preliminary field surveys in April 2009 indicated an abundance of plants at several locations. Field surveys
began April 12 and continued through the first week of May at locations in Yucca Flat, Rock Valley, Pink
Holes, Horse Wash (west of the Sugar Loaves), Rattlesnake Ridge, and Stockade Wash. The primary
objective of the surveys was to first verify the authenticity of two varieties of C. ripleyi on the NTS and, if
indeed there were two distinct varieties, then accurately delineate their distribution on the NTS.

The taxonomy of C. ripleyi var. saniculoides has been under scrutiny for several years. The variety was
named by R. C. Barneby in 1941 (Barneby, 1941) based on flower color, a dark-purple, as opposed to a
cream-colored flower of C. ripleyi var. ripleyi (Figure 5-1). Geographic location was also a defining
characteristic for the two species. C. ripleyi var. saniculoides was reported from lower elevations and

C. ripleyi var. ripleyi from higher elevations. Beatley (1976) thought these characteristics to be “ill-
defined” and attributed any differences between varieties to elevation and/or latitude. Neither The Jepson
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Manual: Higher Plants of California (Hickman, 1993) nor the U.S. Department of Agriculture (USDA)
PLANTS database (USDA, 2010) include varieties of C. ripleyi.

Figure 5-1.  C. ripleyi var. ripleyi (top) with cream-colored flowers from Horse Wash and C. ripleyi
var. saniculoides (bottom) with distinctive dark purple flowers from Camera Butte
(Photographs by D. C. Anderson, 2009)
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A statement in Blomquist et al. (1995) suggesting “that plants of both varieties were found at the same
location” is in part the basis for the taxonomic confusion. This statement supports the clinal relationship
suggested by Beatley and the “not a valid taxon” declaration by plant taxonomists. To further clarify this
issue, two major tasks were undertaken this year. First, the field notes kept during the 1992 to 1994
surveys were reviewed to ascertain where both varieties had been found together on the NTS. Second,
those areas, as well as other reported locations for both varieties, then became the focus of field surveys.

For almost all of the locations of C. ripleyi encountered during the 1992—1994 surveys, the flower color
was recorded. Field notes for observations made at Rattlesnake Ridge (1,890 meter [m] or 6,200 foot [ft]
elevation), Stockade Wash (1,737 m or 5,700 ft elevation), and Horse Wash (also recorded as west of the
Sugar Loaves at 1,707 m or 5,600 ft elevation) included “cream colored flowers.” Notes for observations
at Pink Holes (975 m or 3,200 ft elevation), at several locations in Yucca Flat (1,219-1,280 m or 4,000—
4,200 ft elevation), at Camera Butte (1,311 m or 4,300 ft elevation), and along Papoose Lake Road
(1,463 m or 4,800 ft elevation) included “purple flowers.” There was one exception of an observation at a
single location along the 4-04 Road in Yucca Flat. The field notes included the statement, “50% flowering
in sandy wash approx. 20 plants most flowers dark purple some light colored.” This is the only
documented location where both varieties were found together during the 1992—-1994 field surveys
(Blomquist et al., 1995).

Surveys in 2009 focused on these same locations. Between 25 and 40 plants were observed at Horse
Wash, 30 to 50 plants on the west slope of Rattlesnake Ridge, and another 30 to 50 plants at the west end
of Stockade Wash. All flowers were cream colored. There were no purple-colored flowers at any of these
locations as was the case reported from the 1992—-1994 surveys.

At the lower elevations, over 100 plants of C. ripleyi were encountered at several locations in Yucca Flat,
a few dozen east of the Pink Holes, over 100 plants in Rock Valley, another 150+ plants north of Camera
Butte (west of Paiute Ridge), and a few plants along Papoose Lake Road (north of the Slanted Buttes).
The location found in 1993 where there was a mix of “dark purple” and “light colored” flowers was
revisited in 2009. There were 26 plants observed this year; like all other lower elevation locations, all had
dark purple flowers.

There have been additional reports of light colored flowers at a few other lower elevations. One such
plant was found this year in Yucca Flat along Orange Blossom Road (Figure 5-2). In 2008, there were
two reports of the light colored flowers. One was south and west of Sedan Crater and the other in Scarp
Canyon on the far eastern edge of the NTS. At the Sedan Crater site, a single plant was observed with
light colored flowers. This site was surveyed intensely in 2009 where approximately 60 individuals of

C. ripleyi var. saniculoides were found, but none had light colored flowers. In 2008, a single individual of
C. ripleyi was found in the middle of the road in Scarp Canyon. The site was not surveyed in 2009 but
will be in the near future.
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Figure 5-2. Single individual plant of C. ripleyi var. saniculoides with cream-colored flowers along
Orange Blossom Road on the eastern edge of Yucca Flat
(Photograph by W. K. Ostler, May 2009)

The habitat for the two varieties is equally different. Barneby reported that C. ripleyi.var. ripleyi occurred
on “dunes or sandy flats,” which is the habitat found at all of the higher elevation populations on the NTS.
Plants appeared to be randomly distributed around the edges of trees (Figure 5-3, top), along sandy
slopes, or in shrub interspaces, with no apparent affinity for washes or drainages.

The habitat for C. ripleyi var. saniculoides was described as “white ash deposits” (Barneby, 1941).
Habitat at locations of C. ripleyi var. saniculoides in Yucca Flat, Rock Valley, Pink Holes, Camera Butte,
and Papoose Lake Road were almost exclusively in drainage bottoms or within a few feet on either side of
the drainage (Figure 5-3, bottom). Results of these analyses do not suggest a clinal relationship with these
two varieties. If such a relationship existed, there should be a mix of flower colors along the elevational
gradient sampled this year or at least at locations where the mixing had been observed previously. There
appears to be a distinct elevational separation of the species. At locations from 975 to 1,463 m (3,200 to
4,800 ft) elevation, all flowers were purple, except the one plant near Orange Blossom Road. At
elevations from 1,676 to 1,890 m (5,500 to 6,200 ft), all were cream-colored. There are a couple of
populations reported along Gap Wash that bridge these two elevational-delineated groups, but no plants
were found at these sites this year.
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Figure 5-3. Top — Habitat of C. ripleyi var. ripleyi at Stockade Wash. Plants scattered among
Pinus monophylla and Artemisia tridentata. Bottom — Typical habitat of C. ripleyi var.
saniculoides along drainages. Vegetation includes Larrea tridentata, Ambrosia dumosa,

Coleogyne ramossisima, Lycium andersonii, and Hymenoclea salsola.
(Photographs by D. C. Anderson, 2009)
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Based on the review of previous field notes and the results of field surveys conducted this year, there is no
evidence that both varieties are commonly or even occasionally found at the same location. There appears
to be a clear definition of purple-colored flowers at lower elevations and cream-colored flowers at upper
elevations, an observation made by Barneby some 70 years ago. In correspondence received from

Dr. Barneby in 1993, he stated, “it is hardly worthwhile to continue recognizing two varieties.” However,
this statement was influenced by the report that “plants of both varieties were found at the same location”
(Blomquist et al., 1995). After review of field notes, it was determined that at one location in Yucca Flat,
in a population of about 20 plants, there were “some light colored” plants. In more recent surveys, three
individuals were observed with light colored flowers. There have been no reports or observations of any
purple-colored flowers at higher elevations where only cream-colored flowers were found.

Based on the lack of evidence that both varieties of C. ripleyi are occurring at the same location and the
unique habitat preference for both varieties, C. ripleyi var. saniculoides will continue to be considered a
valid taxon and will be monitored along with other sensitive plants known to occur on the NTS.

5.2.2 Galium hilendiae ssp. kingstonense, Kingston Mountain bedstraw

The distribution of G. hilendiae ssp. kingstonense on the NTS was previously known from point locations
at Oak Spring, Tub Spring, and around Tongue Wash on the eastern slope of Rainier Mesa (Figure 5-4).
The only other known population of G. hilendiae ssp. kingstonense outside the NTS is in the Kingston
Mountains in San Bernardino County, California, just south of Pahrump, Nevada. Because of its limited
distribution, it is listed as threatened by the NNPS (see Table 2-1; NNPS, 2008).

Field surveys for G. hilendiae ssp. kingstonense were scheduled for the last several years; however, due to
poor growing conditions, no plants were encountered during reconnaissance surveys. On June 1, 2009, a
reconnaissance field survey was conducted in the Tub Spring area. Over 150 individuals were
encountered with more than two-thirds of them at early seed set (Figure 5-5). Field surveys were
conducted two days later in the Oak Spring and Oak Spring Butte area, west of Tub Spring. G. hilendiae
ssp. kingstonense was found scattered on the steep slopes east of Oak Spring and south of Oak Spring
Butte (Figure 5-6). In the sandy soils on top of the ridge north of these locations, several hundred
individuals were found and mapped (Figure 5-4). Some plants were still in flower; however, most were in
full seed set (Figure 5-5).
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Figure 5-4. Previous locations reported for G. hilendiae ssp. kingstonense on the NTS and areas
mapped in 2009

At Tub Spring, plants were found in the understory of Pinus monophylla and Ephedra viridis in light-
colored tuff soils. On the slopes north and east of Oak Spring, plants were found at the base of large rocks
(Figure 5-6) where small amounts of soil had accumulated. The population on top of the ridge west of
Oak Spring Butte was in very sandy, tuffaceous soils. Plants were found primarily in the understory of

P. monophylla.

The following day the area north of Tongue Wash on the east slope of Rainier Mesa was searched for
G. hilendiae ssp. kingstonense with no success.
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Figure 5-5.  G. hilendia spp. kingstonense in full seed set at Oak Spring Butte site
(Photograph by D. C. Anderson, 2009)

Figure 5-6. Habitat of G. hilendiae ssp. kingstonense on slopes south of Oak Spring Butte and east
and north of Oak Spring
(Photograph by D. C. Anderson, 2009)
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5.3 Surveys and Observations of Other Sensitive Plant Species

New populations of three other sensitive species, Astragalus oophorus var. clokeyi, Hulsea vestita var.
inyoensis, and Penstemon fruticiformis var. amargosae, were found in 2009. These species were not the
focus of the long-term monitoring efforts for 2009 but were observed during other EMAC activities.
Information was added to the sensitive plant species database.

5.3.1 Astragalus oophorus var. clokeyi, Clokey eggvetch

The distribution of 4. oophorus var. clokeyi on the NTS was thoroughly reviewed in 1997 (Anderson,
1998). Since then, known populations and new locations of the species on the NTS have been
opportunistically encountered and recorded. Such was the case in 2009 when two previously unknown
locations were identified. During the first week of June 2009, a small population of 4. oophorus var.
clokeyi was located in Tongue Wash. A. oophorus var. clokeyi is known to occur in this area, but further
east near Captain Jack Spring. This location represents the first collection on the east face of Rainier
Mesa.

The other location recorded for 4. oophorus var. clokeyi was in Cat Canyon in Area 30. There are two
known locations of the species in Cat Canyon. One is to the south of the Cat Canyon road and the other is
to the north of Cat Canyon Road, west of the NTS boundary (Figure 5-7). No surveys for 4. oophorus
var. clokeyi have been conducted in this area since 1997. A one-day reconnaissance survey was conducted
south of Cat Canyon Road on June 16, 2009. No plants were found where this species had been
previously observed; however, over 40 individuals were found along the northwest facing slopes of a
draw to the west of the known population. More than half of the individuals were in mature fruit, ten were
in flower, and a few of the smaller plants scattered throughout the area had not flowered.

Cat Canyon and the east facing slopes of Rainier Mesa will be the focus of future surveys for this species
(Figure 5-7).

5.3.2 Hulsea vestita var. inyoensis, Inyo hulsea

No formal surveys were scheduled this year for H. vestita var. inyoensis. However, it was found during
surveys for G. hilendiae ssp. kingstonense near Oak Spring Butte and Tongue Wash. A few dozen
individuals were located at Oak Spring Butte and a couple of plants at Tongue Wash. The population at
Oak Spring Butte had been reported before but never mapped. It was the first time it had been reported
from Tongue Wash.

5.3.3 Penstemon fruticiformis var. amargosae, Death Valley Beardtongue

There is a single known location of P. fruticiflormis var. amargosae on the western slopes of the Striped
Hills along the southern boundary of the NTS. This population was surveyed in 2007 (Hansen et al.,
2008) and over 70 individuals mapped. The next closest known population of P. fruticiflormis var.
amargosae is in the Specter Range just south of the NTS boundary. This area was surveyed on May 4,
2009, where 12 individuals, most in full flower, were mapped. No other surveys were completed this year
for this species.
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New location of

A. oophorus var. clokeyi

Figure 5-7. New location of 4. oophorus var. clokeyi in the Cat Canyon area and locations of
potential survey areas
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6.0 SENSITIVE AND PROTECTED/REGULATED ANIMAL
MONITORING

The NNHP Animal and Plant At-Risk Tracking List; Nevada Administrative Code (NAC) 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 animal species known to occur on the NTS. No
changes to the status of any NTS species were noted. However, Rocky Mountain Elk (Cervus elaphus)
was added to the list after visual and photographic confirmation of this species’ presence on the NTS was
documented. The complete list with current designations is found in the Sensitive and
Protected/Regulated Animal Species List (Table 2-1, shown previously).

Surveys of sensitive and protected/regulated animals during 2009 focused on (1) western red-tailed skinks
(Eumeces gilberti rubricaudatus), (2) small mammals including kangaroo mice (Microdipodops spp.),

(3) bats, (4) wild horses (Equus caballus), (5) mule deer (Odocoileus hemionus), and (6) mountain lions
(Puma concolor). Information about other noteworthy wildlife observations, bird mortalities, and a
summary of nuisance animals and their control on the NTS are also presented.

6.1  Western Red-Tailed Skink Surveys

The western red-tailed skink (Figure 6-1) 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. Surveys to determine the distribution and abundance of the western red-tailed
skink on the NTS began in 2006 and were continued in 2009.

Figure 6-1. Western red-tailed skink (Eumeces gilberti rubricaudatus)
(Photo by D. B. Hall, June 5, 2008)
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While the main focus of these surveys is to determine distribution and abundance of western red-tailed
skinks, secondary objectives during 2009 included determining which trap type is best, evaluating
season-long western red-tailed skink captures, documenting captures of other species including the
Great Basin skink (Eumeces skiltonianus utahensis), and genetic testing of western red-tailed and
Great Basin skinks.

6.1.1 Western Red-Tailed Skink Distribution and Abundance

Western red-tailed skinks were sampled systematically using a 5-kilometer (km) % 5 km (3.1-mile [mi] x
3.1 mi) grid overlay on the NTS. The beginning point was approximately 8 km (5 mi) northwest of the
northwest corner of the NTS to ensure that the grid encompassed the entire NTS (Figure 6-2). Each grid
cell was assigned an alphanumeric label (A1 to M17). Cells to be sampled were selected based on data
gaps and logistics such as travel time and access. Within each grid cell, one or two sampling sites were
selected based on habitat features (i.e., rocky areas, mesic areas) known to be associated with western
red-tailed skinks (Morrison and Hall, 1999; Stebbins, 2003; NSTec, 2007; Hansen et al., 2008; 2009).

At each site, 30 funnel traps measuring 61.0 cm long % 21.0 cm wide x 21.0 cm tall (24.0 x 8.3 x 8.3 in.)
were set near rocks and vegetation and positioned to direct animals into the traps.

Ten captures of eight western red-tailed skinks were documented over 5,746 trap days (0.2% or

1 skink/575 trap days) at 6 of 31 sites (Table 6-1; Figure 6-2). At Sites #112 and #117, two skinks were
captured. At Sites #110 (Tub Spring) and #112 (John’s Spring) skinks were recaptured within 1 to 7 m
(3 to 23 ft) of their original trapping location. These were the first western red-tailed skink recaptures
documented during this study, and both sites were located at springs.

6.1.2 Comparative Trap Design Study

At 11 sites (Table 6-1), two types of traps were used to determine if trap design affected trap success.
Both were rectangular traps. One was a rectangular box-like funnel trap with metal frame (Figure 6-3),
and one was made from wire-mesh with no supporting frame (Figure 6-4). Similar wire-mesh traps were
used in a comparative study last year, but in 2009 wire-mesh traps were modified to more closely
resemble the box-like funnel traps. Fifteen traps of each type were set for the same number of trap days in
order to establish a comparative study. Percent trap success (number of reptiles captured/number of trap
days x 100) was calculated and analyzed using a paired t-test to see which trap type was more effective.

Trap success was significantly higher (t=3.8, p=0.004) in the box-like funnel traps with metal frame
(11.0%, 109 captures/990 trap days) than in the wire-mesh traps (4.2%, 42 captures/990 trap days). The
advantages of the wire-mesh traps are that they are cheaper to make and lighter than the box-like traps, so
fewer trips are required to set them at sites long distances from roads. The disadvantage is that they are
less effective than the box-like traps at capturing reptiles.

6.1.3 Seasonal Activity and Recapture Study
A study was conducted at Site #87 where four western red-tailed skinks were captured in 2008. The
objective of this study was to estimate their distribution and movements over several weeks. In addition, a

data logger was set up to record temperature and relative humidity to determine if these variables affected
skink activity.
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Figure 6-2. Western red-tailed and Great Basin skink capture sites on the NTS showing all known
locations of skinks, a 5 km sample grid, and sites sampled in 2009
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Table 6-1. Number of skink and other reptile captures by NTS area, site, and survey period
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Figure 6-3. Rectangular box-like funnel trap
(Photo by D. B. Hall, September 9, 2009)

Figure 6-4. Rectangular wire-mesh funnel trap
(Photo by D. B. Hall, June 2, 2009)
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Only one western red-tailed skink was captured at Site #87 during the several weeks this site was trapped
(June 1-4, June 22-25, June 29-July 2, August 3—6, September 14—17). It was a recapture from 2008, and
was captured at the same trap location as last year. The capture dates were June 25 in 2009, and June 24
in 2008. It grew 8 millimeters (mm) (0.32 in.) in snout-vent length, from 75 mm (2.95 in.) last year to

83 mm (3.27 in.) this year. Overall trap success was similar between years (6.5% [13 captures/200 trap
days in 2008]; 5.2% [28 captures/535 trap days in 2009]).

6.1.4 Other Species

A total of 11 of the 16 known lizards and 7 of the 17 known snake species on the NTS were captured or
observed, including 422 captures of lizards and 29 captures of snakes (Table 6-1). Western fence lizards
(Sceloporus occidentalis), desert spiny lizards (Sceloporus magister), and side-blotched lizards (Uta
stansburiana) were the most abundant species captured, with side-blotched lizards being the most
ubiquitous. Four Great Basin skinks (Figure 6-5) were captured at three locations (Figure 6-2; Sites #119,
#120, and #126). The two Great Basin skinks captured at Site #126 were captured in an area between
Pahute Mesa and Rainier Mesa, suggesting a continuous distribution of this species at the higher
elevations of these mesas (Figure 6-2). Other noteworthy reptile observations included a sagebrush lizard
(Sceloporus graciosus) at Site #124 and 13 captures of striped whipsnakes (Masticophis taeniatus) at

10 sites (Table 6-1 and Figure 6-2).

Overall trap success for reptiles was 7.8% in 2009 (451 captures/5,746 trap days) compared to 8.8%
(538 captures/6,092 trap days) in 2006, 3.6% (162 captures/4,517 trap days) in 2007, and 4.3% in 2008
(264 captures/6,099 trap days). Trapping results indicate that percent trap success was highest during the
first part of the trapping season (Table 6-1). Possible reasons for this include reptiles are more active
aboveground during this time, or mortality is high and there are fewer reptiles to capture later in the
season. Additionally, three to four sites were trapped during the same time period, and trap success was
high at some sites and low at other sites (Table 6-1), suggesting that some sites have better habitat for
reptiles than other sites. General observations suggest that rock cracks may be the most important habitat
features necessary to support high reptile numbers and diversity.

Other species such as mammals and birds were also documented. A total of 198 captures or observations
of 18 mammal species or their sign (e.g., tracks, scat, antlers) were recorded. In addition, 17 species of
birds were detected audibly or by sight including 10 captures of rock wrens (Salpinctes obsoletus),

one black-throated sparrow (Amphispiza bilineata) capture, and one black-chinned sparrow

(Spizella atrogularis) capture. These data expand the knowledge of the distribution of wildlife across the
NTS, especially in areas not previously sampled.

6.1.5 Skink Genetics

Tissue samples of all captured western red-tailed and Great Basin skinks were collected and sent to

Dr. Jonathan Richmond (USGS, Western Ecological Research Center) for genetic testing. Results were
consistent with last year’s results (Hansen et al., 2009) and showed that western red-tailed skinks from the
NTS are part of the Inyo Clade and are most closely related to skinks located further northwest in
Esmeralda County, Nevada, and west into the Panamint and Inyo/White Mountains in California. This is
interesting because other western red-tailed skink samples collected by Dr. Richmond in 2008 in the
Spring Mountains (Willow Creek area, about 30 km [19 mi] southeast of Mercury) belong to the
Southwest Clade, which is a different evolutionary lineage than the Inyo Clade. Great Basin skinks from
the NTS are part of the Great Basin Clade, and their closest relatives are from southern Utah.
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Figure 6-5. Great Basin skink (Eumeces skiltonianus utahensis) captured at Site #120
(Photo by D. B. Hall, August 13, 2009)

6.2 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 can
fill spatial data gaps needed for a better understanding of species distribution on the NTS, and (c) learn
more about species occupancy at selected habitats on the NTS. Habitats sampled in 2009 were
subjectively described as wash, upland, burn/unburned, spring, etc.

Small mammal sampling was conducted as in previous years (see Hansen et al., 2009, for details of
trapping; Figure 6-6). Trapping design included two trap lines, one in each comparative habitat, such as a
wash and an upland habitat. Chi-square tests were performed across similar habitat pairs to determine if
species proportions varied significantly between sites. Cell totals (<6) were lumped into an “other species
category” before conducting tests. Statistical significance was set at p=0.05 for all tests. The intent of
these comparisons was to learn more about species occupancy of different habitats throughout the NTS.

A total of 703 captures was recorded, representing 12 species at 12 sites on the NTS (Figure 6-6), and

434 individual nocturnal small mammals, representing 11 species, were caught (Table 6-2). No kangaroo
mice were captured during 2009. Trap success averaged 19.5%, varying from 6% to 34% across sites, and
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was much higher than was recorded in 2008. Pair-wise comparisons representing different habitats were
tested on rodent numbers at 10 locations in 2009.

Four of the five paired sites had significant differences in proportions of species present based on the
paired tests: Mid Valley burn/unburned, Rounded Ridge (Coleogyne ramosissima [blackbrush]/Artemisia
nova [black sagebrush]), Gold Meadows burn/unburned, and Cane Spring wash/upland (Table 6-2).

On the Mid Valley burn, proportions of Merriam’s kangaroo rat (Dipodomys merriami) were higher than
expected. On the unburned habitat, the long-tailed pocket mouse (Chaetodipus formosus) was more
numerous than expected (x*=7.35, p=0.025, Table 6-2).

On the Rounded Ridge blackbrush site, proportions of grasshopper mouse (Onychomys torridus) and the
Great Basin Pocket mouse (Perognathus parvus) were higher than expected. On the Rounded Ridge black
sagebrush site, Desert packrat (Neotoma lepida) and the Canyon mouse (Perognathus crinitus) occurred
more than expected (x*=17.25, p=0.005, Table 6-2).

At Gold Meadows, the Pinion mouse (Peromyscus trueii) was dominant and occurred in the unburned
site, which had a closed canopy of pinion trees. On the burn site western harvest mouse,
(Reithrodontomys megalotis) and Great Basin pocket mouse contributed significantly to a species
composition difference (x> =19.67, p=0.005,Table 6-2).

At the Cane Spring Upland/Wash sites, the difference in species composition was highlighted primarily
from a dominance of the canyon mouse on the upland site, and also higher than expected numbers of
grasshopper mice on the wash site (y* =21.5, p>0.005, Table 6-2). The canyon mouse is known to be
more abundant on rocky, shallow soils, which match the description of the upland habitat.

At the Oak Spring area, there were high numbers of long-tailed pocket mice. A secondarily dominant
species was the Pinion mouse. The trapline covered two habitats, a rocky steep slope towards

John’s Spring and a heavily shaded area of Gambel’s oak around Oak Spring. The long-tailed pocket
mouse has been previously captured in rocky steep slopes. There are some scattered pinion trees on this
slope, explaining the presence of the pinion mouse.

Comparisons were made between the Redrock Valley burn and the unburned area for the years 1992 and
20009. This is a very sandy site. Species proportions from numbers of individuals captured were not
significant between habitats (burn verses unburned) in 2009 (y*=6.89, 4 d. f., p=0.17; Table 6-2). In
contrast, the species proportions recorded in 1992 at these sites (Hunter, 1994) were significantly different
between habitats (x*=17.3, 4 d. f., p>0.005). This difference is due in part to a higher than expected
proportion of Merriam’s kangaroo rat on the burn, and a higher than expected proportion of chisel-toothed
kangaroo rat (Dipodomys microps) on the unburned area (Table 6-3). Overall species composition did not
change greatly within each plot over time (Table 6-3). However, the Ord kangaroo rat (Dipodomys ordii),
a species that typically invades newly disturbed areas, was present in low numbers in 1992 but was not
detected in 2009.
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