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S

EXECUTIVE SUMMARY

Los Alamos National Luboratory proposes to build the Mixed Waste Storage and Disposal
Facility, a 29-hectare (72-acre) faciiity w permanently dispose ol solid mixed waste
(combined hazardous and radioactive waste). This waste would derive from environmental
remediation. research and  development. and  decominissioning and  decontamination
activities at the Laboratory. Located within US Department of Energy property on Pajarito
Mesa. the proposed facility includes surface storage facilities and disposal pits inidally
capable of holding 19 100 cubic ncters (25 000 cubic yards) of waste. Eventually, whe facility
could receive 363 000 cubic meters 475 000 cubic vards) of waste. The surtace facilities
would include access roads. perimeter tencing, utilities. and buildings housing administative
offices and decontaminauon arcas.

This report summarizes the results of several surveys conducted by the Biological Resource
Evaluation Team (BRET) at the Laboratorv within Technical Areas 15 and 67, where the
Mixed Waste Storage and Disposal Fucility would be located. The purpose of the surveys
was: (1) o determmine 1t threatened. endangered. or sensitive species or critical habitat exist
within or near the site proposed for the tacilitics: (2) to idendfy and characterize sensitive
habitats. such as floodpluns or wetlands. in the vicinity of the proposed facilitics: and (3) 10
compile dati on plant and wildlife species within the proposed sile.

The topography of the project arca and environs inciudes the gently-sloping top ol Pajarito
Mesa. moderately steep o very steep canyon walls, and the refatively level bottoms of upper
Threemile and middle Pajarito Canvons. BRET conducted habitat evaluation surveys on the
mesa top. along north- and south-facing stopes. in the canyon bottoms., and in a riparan arca
i Pajarito Canvon. Ten trimscects were established 0 identify overstory, shrub. and
understory plants and their associations. The habitat evaduation surveys identiticd three
vegeron communites (Rocky Mountain Montane Conifer Forest, Great Basin Conifer
Woodland, and Rocky Mountin Ripartan-Deciduous Forest) and five vegetation zones
(inixed conifer, ponderosa pine. pifion pine-ponderosa. piiion pine-jumiper, and riparian) in

the vicinity ot the project arca.

"o investigate the potential for threatened. endangered. or sensitive specics 1o uulize the
project arca. habitats dentiticd in the project arca were compared with known habitat types
tor these species i the Laboraory region. 1 the habitat requirements of a particular
threatened. endangered. or sensitive species were not met, the site wis considered unsuitable
habitat and no further studics Tor that species were conducted. This process climimnated trom
furdier consderation thirteen species of threatened. endangered, or sensitive plants and six
species o threatened. endangered, or sensiuve wildlife known o inhabit the Laboratory
regton. The process o identitied habitat tor the northern soshawk (Accipiter gentilis), the
spotted owl (Strix ocerdentalis var, Inciday, and the spotted bat (Enderma maculauum).

Surveys in the project area have so far revealed no evidence of any of these spectes, although

enly one venr of fickd work s comnlere and ot lenst one more seison will e necessiry o
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posiuvely estblish their presence or absence. This assessment indicates that even if these
species dare present. simple mitigation measures would ensure that they were not jeopardized

by the proposcd project.

To idendfy all wedands und floodplains near the project area. BRET [irst consulted National
Wetland Inventory maps produced by the US Fish and Wildlife Service and then conducted
field survevs. The teamn found no floodpluins or wetdands at the proposed facility site, but
there is a National Wetland [nventory-designated paiustrine wedand and a tloodplain area in
Pajarito Canvon just 1o the north ot the site and an additional tloodplain wrea in Threemile
Canyon to the south of the proposed site. These areas could be affecied by the proposed

project.

Changes in the nawral environment on Pajarito Mesa caused by the proposed facilites could
affect non-listed species and special habitats in a number of ways. The most signiticant
impact from construction would be the removal ot 29 hecuires (72 acres) of ponderosa pine
and pifion-juniper vegetation and the disturbance of soils for pit preparation. Pajaruo Mesa.
comprises valuable habiwat for & number of unlisted specics, in addition 1 the treatened
goshawk. The operational phase of the project would create noise. increase vehicular vatfic,
and could release contuninants into the environment. New roads could intertere with the
migration patterns of sume large mammals. and unmitigated crosion caused by runot! from
the new roads and parking lots could adversely impact the wedand arca in Pajario Canvon.
Hazardous fuel spills or ieaks [rom vehicles have a potentid w disnage or eluninate npanan
and upland vegetauon.

BRET recommends scverid actions (o inimize umpicts from the proposed MWSDF project
including crosion prevenuon measures. retenuon of vegetated butfer zones around disturbed
areas. and carctul fuel storage. Rock crevices along canyon slopes should be protected trom
disturbance to cosurc that spoued bat habitt 1s protected. Minimizing excessive nowse and
actvity during the breeding and nesung scason ot birds (March-Sepiember) would lessen
impacts and is especially imporiant tor goshawks and spotied owls. Light sources should be
designed so that they do not lood o wide area bevond the tucilities: such light could have a
negative effect on spoted owis. Tree removal should be kept 10 a minimum on the mesa wp
and completely avoided in Pajarito and Threemale canyons 10 preserve potentid sostawk

and spotted owli nesting sies,

Finally, o monitor potennal impacts assoctied with the operagonal phase ol the MW SDF.
BRET rccommends establisting o permanent bological monioring network in the Cvony
adjacent 1o the proposed tactinies. Such o svstem would allow BRET (o observe e long

term ctfeets ol the tacility on the surrounding environment,

a
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1. INTRODUCTION

1.1 Project Description

Since its inception. Los Aliunos National Laboratory (LANL) has generated a variety of radioactive and
chemical wastes. Despite rigorous waste minimizaton initiatives, waste production continues and LANL
waste managers anucipate a nced to dispose of approximately 363 000 m3 (475 000 yd3) of waste
conaminated with both radioactive and hazardous matenials, or mixed v ste. over the next two decades.
Approximately 50% of this mixed waste would consist of soils derived trom the remediation of abandoned
hazardous materials sites at LANL. The remaining waste would originate from the planned

decomissioning and decontamintation ot obsolete LANL facilities and from research and development

activites at LANL.

LANL propuses to build a new waste disposat Lacility, the Mixed Waste Storage and Disposal Facility
(MWSDF). 1o handle this solid mixed ';\';nslc. I approved and built. the MWSDF would cover a 29-hecure
172-ucre) site on an undeveloped mesa within DOE property. The double-lined disposal pits would
mitally be capable of holding 19 10 ms (25 000 _vd-"\ of waste. Expansions would accomodine addiuonal

wiste a8 necessary up 1o the expected maxunum of 363 000 m3 (475 000 yd:’).

Development associated with surtace facilides wouid include access roads, sceurity lencing, utilidty lines.
and parking areas. Buildings would house admimstrative olfices: conlerence. triuning, and change rooma.
areas for decontauninagon, wiste recerving, waste repackaging and temporary witste storage: it warchouse:

anaccess control (seeurity) arci: and a monioring SySem instrpmenation roon,

In 1989, LANL began a scarch for o sunable sie tor the MWSDF. Sixteen sites were evaluated using
vanety of geotechmcal, environmental. sociotogical. and logistical/construction crierta, Two sites met alf

the scarch eritena and were the subject of detaled field study. Alter turther review by the project study
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team and consultation with geologists, hydrologists. and managers ot neighboring Bandelier Nauonal

Monument. the siting eaum conlirmed a 29-hectare (72-ucre) site on Pujarito Mesa as the best location tor
the MWSDF (Pava 1991).
1.2 Purpose and Scope of this Assessment

This biological asscssment (BA) was prepared by the Biological Resources Evatuation Team (BRET) of
the Environmental Protecion Group at LANL. [t evaluates the potentiad impact of consuucton and
operation of the MWSDF on threatened. endangered. and sensitive species (TES) and {loodplains and

wetiands in accordance with the following regulations and orders:
» the 1973 Federal Endangered Species Act (ESA) (USFWS 1988)
e 1he New Mexico's Wildlife Conservation Act tWCA) (NM 1974)
¢ the New Mexico Endangered Plant Species .-'\t:‘l (EPSA) (NM 1985. NMFRC 1992. ¢t sey.)
¢  Floodplun/Wetland Exceutive Orders 11990 and 11938 (USFWS 1977..b)
e - Depuroment of Energy (DOE) Order 3400.1 (USDOE 1988)
+ (he National Environmentat Policy Act(NEPA) (USDOE 1992)
o the Clean Water ActiCWA) (USFWS 1993)

« [OCFR 1022 (DOE Compliance with Floodpiain/AVedands Environmentil Review
Requirements) (USFWS 1979

I addition. tiis BA addresses the potemiad umpact of the proposed MWSDE on non-hisied species cad
recommends mingation measures W lessen nnpicts,
1.2.1 Endangered Species

Section 7 o the ESA requires all federal agencies o ensure that their activities and programs do v

jeopardize the contmued existence of any Lo ccradly hsied threatened or endangered species or s
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a designated critical habitat. New Mexico's WCA and EPSA require federal agencics (0 avoid adverse
on for unpacts to species that are under state protection. Secuon 7 of the Federal ESA. as well as New Mexico's

WCA and EPSA, is implemented within the framework of NEPA.

3 of There are three possible outcomes of a TES species assessment. It can tind that:
of

1) there are no TES species utilizing habiwat in the proposed project area:
nd L I . . .
2) there are TES species utilizing habttat in the project area or there is habitat that may be

suitable tor TES species in the project areiw. but the project would cause no adverse impacts

w the species: or

3) there is TES species habitat in the proposed project arca, and adverse impacts to TES species
are expected.
If no adverse impacts are expected from the proposcd project. the biologicul cvalumion is reviewed by the
appropriite state or federal agency tor concurrence. LANL initiates rormal consultation with the
appropriate state or tederal agency il the proposed project ts expected to jeopardize any listed specics.
Consuliatgons can result in project approvil. project modilications, the selecuon of an altemative site. or

abandonment of the proposed project.
1.2.2 Floodplains and Yetlands

Two Exccutive Orders (EOs) provide protection for floodplains and wetlands. EO 1198, “Floodplain
Management”™ (USFIVS 1977.), ensures the protection ol {Toodplains and stipulates that betore any

and federaily funded project in a tloodplain is initiated. the potential efteets ol the acton must be evaluated.
EO 11990, “Protecuon of Wedands™ (USFWS 1977b). requires all federally funded agencies o protect

wetlands Irom loss and/or degradation.

it Federal Regulatons 110 CFR 1022) vuthine the procedures tor DOE compliance with the

Hoodplain/wettand EOs and provide s means for public review tUSFWS 1979), These regulations require

- - . . . . o 1 L LI I LN A N LT



Bivloeical Assessment for the Mixed Waste Storage and Disposal Facilin

impacts are addressed in NEPA documenuation and Federal Register Noutication. [f it is determined that
floodplains or wedands would be alfecied by the proposed project. the floodplain/wetland assessment must

deternine if the impact would be adverse.

Floodpiains and wedands receive additional protection by the Clean Water Act (USFWS 1993). Under
Section 404 of the CWA, the degradaton of wetlands and tloodplains is contolled by restricting the
discharge or fill into these sensitive arcas. Depending on the size of the floodplain or wetland, two types of
discharge permits may be issued by the US Corps of Engineers: Natonwide Permits (if the impact is
contined to less than 4 hectares. or 10 acres). and Individual Permits (if the impact will atfect an area

larger than 4 hectares. or 10 acres). Permits must be issued before the proposed actvities can be mitiated.

1.2.3 DOE Orders

In addition to the above regulations, DOE Order 3400.1 (USDOE 1988) requires DOE laciliues (0
conduct a pre-operational environmental survey prior to development ol any new site, construcuon ot any
facility, or sturt-up of any process that has the potentiaf for significant adverse environmental impact. The
survey should begin & minimum of one vear, and preterably two vewrs, belore start-up to cvaduaie biouc
communiues tor at least one 1ull cvele of seasons. These baseline data are mcorporated into work plans tor

further site invesugation.

2. ENVIRONMENTAL SETTING

2.1 General Setting

The project arca is located within the boundaries of DOE property in Los Atamos County, New Mexico,
approximately 105 kit (03 mi) north ol Albuquergue and 48 km (30 mu) northwest ol Santa Fe (e 1),
The dominant physical feature inthe LANL arca s the Pajarnio Plateau, i broad. dissected plateau
comprised of numerous aflernaung narrow mesas and canvons at the buse ot the Jemez Mountins These

volcame mountuns lic slong e northwest margio ol the Rio Grande Rilt (Burton 1982).
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The plateau is approximately 32-40 kin (20-25 mi) in length and 8-16 km (5-10 mi) wide. Elevatons on
the Plateau vary from approximately 2380 m (7300 {0} above sea level near the mountuns to 1390 m

(6200 f1) at the plateau’s lower edge on the rim ol White Rock Canyon. Plateau canyons are 46-91 m (150-

300 ft) deep and Y1-183 m (300-600 (1) wide.

The bedrock of the plateau compnises Bundelier Tuft, a welded ash formaton deposited during volcanic
eruptions in the Jemez Mountains roughly 1.1-1.4 million vears ago (LANL 1988). The tutf overlays other
volcanic lavers, which in wm overlay the conglomerite ot the Puyve Formation (LANL 1988). This

conglomerate intermixes with Chino Mesa basalts along the Rio Grande River.

2.1.1 Regional Climate

.The climate tn the LANL region is a semi-arid. temperate mountin type (Bowen 1990). Climate
charactenistics in dis type wre highly vantable scason to scason as well as year 1o year. For example.
precipitaton at the Laboratory, including rainfudl and water-cquivadent snowtall, averages about 46 cin
(18 in.) per vear, but year w vear accumulations have varied by nearly 60 ¢n (24 in)) over the past 69
vears. Precipitation increases with elevidon on the Pajarito Pliteau so that dic western portions of LANL
receive consideriably more raintad] and water-cquivalent snowtall than the lower elevauons along die Rio
Grande. Precipittion is not evenly distributed through the vear. but occurs i two distinet penods. Dunne
the summer months (predominantly July and August). air masses trom the Gulls ol Mexico and Calitonma
bring the heaviest precipitation of the year. widh raintadl locally concentritted in the vicinity of thunder
showers. Winter storms derive from Pacitic frontld sysiems aad deliver lesser awnounts of precipiation

lrom November through March. much of it in the forn of snow.

Temperatures 1n the Labornory regron are relatively mibd and vartable, Even thoueh Los Akunos s
sitated ata relatively Tow latnwde (35722° North), wur temperatures e typicatly cool because of the oo s

2255 m (7300 1) average elevaton, Thin dey air and clear skies encourage bath strong dayviane heatine:
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and nightime cooling, resulting wn differences in the daily temperature exuremes of as much as 14°C

(25°F).

A wide range of temperatures occur in Los Alamos. Winter temperatures typically range {rom -9°C to -
4°C (15°F to 25°F) during the night and from 1°C to 10°C (30°F to 50°F) during the day. Summers

usually have relatively warm days and cool nights. Daily afternoon temperatures arc typically in the 21°C

10 27°C (70 10 80 °F ) range. occasionally reaching 32°C (90°F). Even after the warmest days, the

rclatively thin air, light winds. clear sKies. and dry aumosphere cause nighttime temperatures to drop into

the 10°-13°C (50-60 °F ) range.

2.1.2 Regional Vegetation

-Northern New Mexico's semni-arid environments support a diversity ot plants whose distribudon is in large

part determined by elevation. Generally, arid-climate vegeuation dominates at low clevadons and
vegetation adapted to more consistent moisture grows at higher clevations in the mountains. The varied
topography and vertical relief of the Jemez mountains and Pajanito Platcau support an especially rich and
diverse subset ol the regional vegetation. Plains and Great Basin Riparian-Deciduous Forest grow at the
lowest elevations in Los Alkunos County along the Riv Grande loodplain, about 1524 m. or 5000 ft. above
sea level. The wees that charactienize this vegetanon wype. such as cottonwood (Popudus spp. ). willow
(Salix spp.), und non-native sadt cedar (Tamarix pentandra) and Russian olive (Eleagnues uneustifolia). are
restricted 10 arcas where water is available at or near the eround surlace veiv -round. Above the Rio
Grande floodplain at elevanons ranging trom about 1700- 1390 meters (5600-6200 (1), one-sced jumper
{Juniperns monospernta) becomes the most common over story spectes, otten mtennixed with lesser
amounts of pifion pinc (Pinus edulis). Both of these tree species. typical ol the Grea Basin Conifer
Woodland. are tolerant of a rekaively drv climate and together they form an open pion-juniper woodland

atclevatons of 1390 10 2100 m (0200 0 6900 1) on the Plateau.
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As the elevation increases towards the Jemez Mounuwins. the pifion-juniper woodlund community
gradually intergrades into Rocky Mountain Monune Conifer Forest. where incrcased precipitation allows
ponderosa pine {Pinus ponderosa) 10 become i dominant species at about 2100 to 2290 m (6900 to

7500 ft). White fir (Abies concolor) and Douglas tir (Psendotsuga menziesii) grow along the north-facing
slopes at intermediate clevations. These species iare otten intermixed with ponderosa pine and form a
mixed-conifer community. Specics of the Rocky Mountain Subalpine Coniter Forest and Woodland along

the extreme western edge of the county and arc more prevalent at the higber eleviions of the Jemez

Mountains.

Most of the streams in Los Alumnos County arc ephemeral and do not support wedand vegetaton, but
permanent tlows from springs and laboratory facilities create a small number ot permanent or near-
‘permancnt streams in some canyons, including Pajarito Canyon adjacent 10 Arca G. Vegetaton of the
Rocky Mounain Ripirian Deciduous Forest and the Plains Interior Marshland grows wlong this stream.
2.2 Description of the Project Area

The project area is within TA-67 at LANL (Fig. 2). Pajarito Mesa is located in the west central portion off
LANL' and 1s bordered by Paiirito Canvon on the north and upper Threemiic Canvon on the south, Most
ol TA-67 and the northeastern panhandie of TA-15 are on the mesa. The topography inciudes steep
canyon cliffs. a refatively fevel mesa wp and canyon bottoms, and gende o sieep tiulus slopes.
Devclopment in the arca includes an access peruneter road that exiends west (o cast atong the entire
length of the mesa and a fire road i runs north-south midway down the mesa wp. The Universal

Transverse Mercator coordinates (UTMS) for the project arca are given i Table 1.

Pajarito Mesa is situated on a series of voleame ashilow and ashiadl tufts cotlecuvely reterred o as the
Tshirege Member of the Bandelier Formation. At the project site. the member is 202 m (860 {0 thick and

includes several distinet favers of welded and unwelded il (Merrick/Dinnes & Moore 199 1), There are



Biolovical Assessment for the Mived Wuste Sturase and Disposal Faciliry

e Frijoles--very tine sundy loan

Pogna--line sundy luin

Nyjack--loam

Rock outcrop--little or no soil deveiopment

Haclroy--sandy loam

TABLE 1. UTM Coordinates for the Project

Area
Zone Easting Northing
13 43400 | 1765900
13 437400 1765900
13 W70 1764900
13 82400 1764900

Thie project arca has been desigiated as i buller zone tor LANL activities since 198Y. Previousty. pins of
the area had hosted a liring site. a burn sue, and a gas cvlinder storage arca. These activities created sies
where there may be hazardous and/or radactive matenals at or bencady the soil surtace.

2.3 Previous Studies

Prior (o the surveys initated (or this study in 1992, only a small numnber ot biological swdies had been
completed within or near the project swrei. Some ot these studics include infoanation on biological

resources. including TES species that may inhabit the project area.

2.3.1 Plants

A plant survey of TA-07 ok place in 1992 (Foxx et al.). Appendix A contams i cheeklist ot identiticd

plant species identified in this study, Jarmie and Rogers (1992) examined two 100-m (330-10 circular
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plots tor tungal and slime mold species. one in pifion-juniper on Pajarito Mesa and the other in mixed

coniter of Pajarito Canyon. Appendix B contains a checklist ot fungal and slime mold species identified

during this survey.

232 Wildlife

2.3.2.1 Invertebrates

Terrestrial Invertebrates

No invertebrate studies have been completed within the project area. but four species of terrestrial
mollusks and at least {ifty-seven {iumilies ol terrestrial insects have been identificd on DOE propenty in
Los Alamos County. Many ot these inhabit the project area. Genera and species identifications bave not

“vet been contumed and additionad faumilies will probably be identitied in the future. Appendix C lists ail

it species found within TA-67.

Aquatic [nveriebrates

Few swdies on aquatic invertebrates have been conducted in Los Alinos County. A study is underway 1o
collect and idently aguitic wsects within wid adjacent 1o DOE property: Thirty-three families have been
collected o date. Three species ot aguatic mollusks have been identilied on DOE property and further
surveys are expected (o vield additonal species. A number of these live i the wetland habitas ot Pajanitw
Canvon, .

2.3.2.2 Vertebrates

Lish

No f1sh have been found on DOE propenty, although tish have been observed in and downstrewn trom

Guaje Reservoir, Los Alamos Reservoir, and at the contluence ot White Rock Canvon and the Rio Grinde

helow Ancho Springs. There is no Hish habiain the vicinity of the project arca.
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Repriles and Amphibians

Biologists have wentiticd seventcen species of lizards and snakes in the LANL region. Most of these
repules could live in the project area vicinity, although there have been no surveys there tor these animals.
Seven species ol amphibians have been found in the LANL area. and habitat for most of these species
vceurs witlin the project arex or adjacent canyons. A checklist of the wmnphibians and reptiles found in

Pajarito Canyon is in Appendix D.

Birds
Over 200 bird species. including ar least 112 species of breeding birds, have been ideatitied in Los Alamos
County (Travis 1992). Thirty-ninc of the breeding bird species e residents and 1ifty-nine are migratory

summer residents. A checklist of the birds tound in the project arca is contained in Appendix E.

Mammals

Twenty-nine species of small mammeds have been found in the LANL arca. Mule deer and elk are the
most visible large mammals of the region. These specics generally winter in the lower clevations of the
Pajarit Plateau. inciuding many of the mesas and canvons along the cenurad and castern portions of dhe
county. Tliey eenerally spend the summer at higher elevauons in the Jemez Mountains, However. recent
surveys in the Los Alamos County area indicite that growng numbers of large mamimals are residing

year-round at lower clevaitons, including the area where the MWSDF would be pliced.

n 1992, Raymer and Bivges capturcd small manumals at ranseets i Threemide Canyon i TA-15 and TA-
I8, As part of the same study. Raviner and Biggs also trapped small maunmals in upper Pajarito Canyon
imnediately northwest of the proposed project location. Raskevitz (1992) established pellet transeets in
the project srea v monutor the relative use of the arca by mammals of medigm and farge size. Data Irom
these transects has not been 1oy analvzed. Maunmat species wentitied during these studies provide a

merrral mammad checeklist tor the project arci (A ppendix F).
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2.3.3 Threatened. Endangered. and Sensitive Species

2.3.3.1 Plants

Prior to this assessment. no TES plant surveys had been conducted within the project area.

2.3.3.2 Vildlife

For several years, Kennedy has observed northern goshawks (Accipiter gentilis) and Cooper's hawks
tAccipiter cooperii) on LANL property, gathering data on home range size and activity patterns and
charactenizing topography, vegetative suucture, ind composition ol nest sites. The study includes
informadon on diet, prey species, and reproductive success. Kennedy has sighted raptors in the general
vicinity of the project and believes some of these may have been gosnawks, although this has not been |

contirmed. Thbere have been some uncomtirmed sightings of oshawks in the general vicinity of the

project area.

3. SURVEY METHODS

BRET iniuated three levels of survey within and near the project arca. The primiry purpose of these
surveys was o evaduate habitit and determine it there were any specics ol concem or sensitive areas that
could be wfected by the proposed MWSDF.

3.1 Level 1 (Reconnaissance) Surveys

The Level 1 survey is a walk-through ol the project arca o note gencral habitats and site teatures, It is the
inttial survey of the projectarca ind is designed w detenmine placement of line transects, presence or
absence of water sources and loodplans., and evidence of previous disturbance. The Level | survey of the
MWSDF project area identiticd several generad vegetation tvpes. These types were used as search critena

in the BRET TES databise. The scarch indicated that. because of the presence ol habitat potentally usctul

g

to somie TES species. Level 2 thabiat evaluauon) surveys were required.
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3.2 Level 2 (Habitat Evaluation) Surveys

Based on the general descripuons of vegetation trom the Level T survey, Level 2 surveys were designed (o
quantitatively define habitat. BRET used the retined habitat descriptions to determine if any babitat that
could be used by TES species was present. For this assessment. standard ecological techniques were used
to analyze cover, density. und frequency of species in overstory and understory vegetation at the MWSDF
site. Information obtained from the vegetation studies was categorized into a hierarchical system of
vegetation types for mapping. BRET then compared the vegetation types with specific habiat
requirements for threatened. endangered, and sensiuve specics. If the habitat requirements of a particular
TES species were not met. the site was considered unsuitable habitat and no lurther studies for that .

species were conducted. Conversely, if any of the habitat could be used by listed species, Level 3 surveys

were initiated.

The classitication for both upland and wedand vegetaton types for the Pajarito Platcau. including known
and potential habitat types and phases. is based on descriptons by Brown (1982) and Moir and Ludwiyg
(1979). No auempt was made o destgnate new habitat types tor the MWSDF project area. Vegetition
associations in the project irca that did not it wathin designated habitt types were classitied with the
habiut types they most closely resembled.

Using this approach. BRET surveyed ten study sites on and around Pajarito Mcsa. Sites were chosen o be
within arcas that would be atfected by the MWSDE. All were located within TA-67 and TA-15. At each
site. both understory and overstory vegetation components were iwdentitied and measured. Trunsects were

numbcered in cich study site and designated cither as understory (u) ransects or canopy (¢) transects. (Sce

Fig. 3 for transect focations.)
3.2.1 Overstory Evaluation

BRET uscd the tine intereept techniyue (Lindsey 1955 Woodin and Lindsey 1954) 1o characterize the

overstory in comferous torests. Transects were established in the habitat and datir were collected within o
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6-m (20-ft) wide strip centered on the 213-m (700-11) transect line. Within the strip, BRET measured the
diameter at breast height (DBH) ot all single-stcmmed trees and counted all shrub stems greater than 0.9
m (3 {t) in diameter. To determine foliar cover, BRET measured the distance along the centerline of the
transect that wis covered by a vertical projection of overstory onto the transect. Plant frequency was

measured along the transect within rectangular plots measuring 15 m (50 1) in leagth.

BRET used a circular plot technique to measure the overstory components within riparian zones and
pifon-juniper woodlands. Circulur plots were established every 30.5 m (100 (1) wiong a transect line
within the habitat 10 be evaluated. From a center point on the transect line, basal diameter of all mula-
stemmed trees within a 9.i m (30 ft) -radius was measured. For single-stemmed trees wid;in 29.1 m(30-

-1t) radius, DBH was measurcd. BRET also counted all shrub stems and estimated overstory cover within

euch quarter of the circular plot.

Analysis also included calculating an importance index for all tree and shrub species within the transects
by averaging relative cover. relative density. wnd reluative trequency tor cach specics. The imponance

index is it mcasure ol species dJominance widhin i transect.
3.2.2 Shrub Layer Evaluation

Wouody species were separited into 1wo catcgories. trees iand shrubs. tor purposcs of analysis. The DBH of
irces was recorded while the number of stems were counted lor shrubs., Datr on all shrubs in the transects
are listed in the accompanying tables. All woody spectes were classitied as shrubs il their diamerer o

brcast hetght was fess than 7.6 ¢m (3 in) and their height was less than 0.9 m (3 10,

3.2.3 Understory Evaluation

BRET uscd the gquadrat method with a 20 x 30 cm 17.9 x 19.7 in.) Daubenmire plot (Daubennure 1959) 0

measure pereent cover of crvprogsunic and herbaceous plants, bare sotd and fitter, and shrubs less than 0.9
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m (3 ft) in beight. The quadrats were placed on the same transect that was established for overstory
evaluation. Percent cover was estimated based on visual observation of each quadrat. Species composition
was also estimated by visual inspection of each plot. Quadrats were read along the transect at 3-m (10-f1)

intervals for a minimum of 213 m (700 ft) or until the number of species within scveral successive plots

had not increased.

All plants were identified using Hitchcock (1950), Martin and Hutchins (1980), Foxx and Hoard (1984),
and Foxx and Tiemey (1985). When necessary, voucher specimens were collected and archived in the
herbarium at BRET's lab at LANL. Any questonable identufications were clarified by consultation with

the University of New Mexico Herbarium in Albuquerque.

3.3 Level 3 (Species Specific) Surveys

Based on the results of the Level | and Level 2 surveys and on consultation with cxperts, Level 3 surveys
werc initiated only for those species that may {ind suitable habitat in the project area. This process
resulted in the consideration of three species: the Mexican spotted owl (Strix occidentalis), the spotted bat

(Cuderma maculatiun), and the northemn goshawk (Accipiter gentilis). The Level 3 surveys involved on-

the-ground field studics tor the specics of concern.

3.3.1 Goshawk Survey Procedure

The goshawk inventory method was based on proccdures outlined in Kennedy and Stahlecker (1993). The
technique is a broadcast survey using goshawk alarm calls to atwract goshawks. Because the steep side
slopes of the canyons were dilficult to traverse, inventory routcs [ollowed the rims of canyons and canyon
bottoms. Calling stations were established along the inventory routes at intervals of 150 m (492 ft) during
soshawk incubation stage, and at 200-m (G56-(t) intervals during carly nestling o ledgling dependency

stages (Sinton and Kennedy 1993).
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Researchers broadcast alarm calls using a modified Sony Sport Walkman and a moditied Realistic
Musical Powerhom. Gosbawk alarm calls were played at each calling station and data on each raptor
sighting, including raptor species, uge, sex, and location relative to the calling station, were recorded on
data forms. Any vocal or aggressive response from an accipiter led to an intensive nest search in the
response area. Each tree in the arca was scanned for an active nest until a nest was located. If no nest was

found, additional calls were made and an aucmpt to locate the nest was repeated (Sinton and Kennedy

1993).
3.3.2 Spotted Bat Survey Procedure

To survey for spotted bats, BRET deployed mist nets in areas of highest spotted bat habitat suitability.
Because of the high flight patterns of spotted bats, mist nets were placed on 6- to 9-m (20- to 30-ft) poles.
" Multiple mist nests were placed on cach pole. Nets were deployed at dusk and inspected every fifteen
minutes. [f 2 bat was found in a net, it was removed and the species, sex. age, reproductive condition,
location, net height, direction of entry to the net. and date and time of capture were recorded on data

forms. Bats wecre releascd atter the information was recorded.
3.3.3 Mexican Spotted Owl Survey Procedure

Two techniques were used to survey for the Mexican spotted owl. The tirst was a reconnaissance survey (o
cvaluate potential spoued owl habitat. This survey concentrated on the canyons adjacent to Pajarito Mesa
and involved a visual evaluadon of the presence and abundance of habitat componcnts that could be used

by spotted vwls, This informauon was uscd to determine the likelihood for spotted owls (o nest in the

vicinity of the project arca.

The sccond type ol survey used for spotted owls was a broadeast survey. Recorded ow! hoots were
broadcast at several locations along the edge ot South Mcesa immediately north ot Pajarito Canyon. All

owl responses were noted. including information on species and location relative 10 the calling stauon.



Bioloyical Assessment for the Mixed Wasie Storage and Disposal Facility

This survey was not meant 10 be a compliete survey but was intended to gather information on habitat

potential.
3.4 Wetlands and Floodplains Surveys

To identify all wetlands and floodplains near the project arca, BRET first consulted National Wetland
Inventory maps produced by the US Fish and Wildlife Service and then conducted vetgetation surveys in
potential wedand arcas. BRET used the vegetation data to compiie a plant checklist and then consulted
Corps of Engineers Wetlands Delineation Manual (Environmental Laboratory 1987) to determine which
plants were wetand indicator species. If indicator species were present, the area was considered a
wetland. BRET did not delineate wetland boundaries during these surveys, but will map them at a later

date if they could be affected by construction activities.

4. SURVEY RESULTS

4.1 Level 1 (Reconnaissance) Surveys

During the Level | survey, BRET located sampling locations, cstablished the best access routes for future
work, and began gencral observations of wildlife, terrain, and the degree of disturbance at the site. In
addition. the reconnaissance surveys identificd five general plant communitics 1o use as seiwch criteria in
the BRET TES databasc:

+ Mixed conifer

» Ponderosa pine

« Pifion pine-pondcrosa

¢ Piion pine-jumper

» Riparian
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4.1.1 Species Identified in the BRET Database Search

The initial search of the BRET TES database revealed a number of species whose general habitat

requirements matched the vegetation types identified in the project area. This list includes plants and

animals from state and federal listings.
4.1.1.1 Threatened and Endangered Plants

Federally Listed Species: The database search did not identify habiwat in the project area that would be
suitable for any federally listed endangered or threatened plant species. However, habitat in the project

area may be suitable for four candidate species:

Tufted sand verbena Abronia bigelovii
Wright fishhook cactus Mammillaria wrightii
Sanua Fe cholla Opunia viridiflora
Grama grass cactus Toumeya papyracantha

State Listed Species: Four state-listed endangered plant specics met the scarch critenia:

Wright fishhook cactus Mammillaria wrightii

Santa Fe cholla Opuntiua viridiflora

Grama grass cactus Toumeya papyracanthu J
Checker lily Fritillaria atropurpurea

4.1.1.2 Sensitive Plant Species

Under the Federal Endangered Species Act and New Mexico State statutes, only those plant species that
wre listed or are candidates for listing are protected. New Mexico also lists those species occurring widnn
the state that are considered rire because of restricted distribution or low density. Rare plants are sensiuve

10 fone-tenm or cumulative fand-use impacts and vulnerable o threatening biological or climatic events.
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The state monitors the following sensitive species to determine if they should be clevated to endangered

status:
Tufied sand verbena Abronia bigelovii
Sessile-flowered false carrot Aletes sessiliflorus
Cyanic milkvetch Astragalus cyaneus
Santa Fe milkvetch Astragalus feensis
Taos milkvetch Astragalus puniceus var
Sandia alumroot Heuchera pulchella
Pagosa phiox Pllox carvophylla

4.1.1.3 Federally and State Listed Wildlife

Federally listed species: Two endangered, one threatened, and three candidate specics met the database

‘search criteria;

ENDANGERED SPECIES:

¢ Percgrine talcon (Falco peregrinus)

e Bald eagle (Haliaeewus leucocephalus)

THREATENED SPECIES:

¢ Mexican spotted owl (Strix occidentulis var. lucida)

CANDIDATE SPECIES:
¢  Northern goshawk (Accipiter gentilis)
+  Willow flycatcher (Empidonax traili)

«  Spouted bat (Eudermu mucnlution)

State listed species: The tollowing species listed as threatened in New Mexico met the search criteria:

ENDANGERED SPECIES

e  Common black hawk (Bureogallus anthracinus)
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e  Willow flycatcher (Empidonax trailii)

e Peregrine talcon (Falco peregrinus)

e Mississippi kite (Jctinia mississippiensis)

e Mexican spotted owl (Strix occidentalis var. lucida)

»  Spotted bat (Enderma maculutum)

4.2 Level 2 (Habitat Evaluation) Surveys

4.2.1 Overstory Evajuation

Specific site characteristics (e.g., dominant species, density, cover, and frequency) are discussed and
compared in the following sections.

4.2.1.1 North-Facing Slopes

Because north-facing slopes retain moisture better than other slope aspects, vegetation is generally denser
on north-facing slopes than other slope aspects in the northern New Mexico region. North-facing slope
ransects in the project agree with this trend. On it north-facing slope along Pajarito Canyon, ponderosa
pine and Douglas fir are codominants. Douglas tir. an indicator of the mixed conifer community, had
greater density, cover, and frequency values than the ponderosa pine. Table 2 presents overstory

vegetation characteristics in this north-facing transect.

TABLE 2. Overstory Veeetation on a North-Fucing Slope

Transcct | Species Average Relauve | Relativ | Relauve lmportance
DBH (in.) | Density | ¢ Cover | Frequency | Index
3-c Ponderosa 7.81 38.98 42.87 41.67 41.17
pine ,
Douglas 3.8 61.02 57.13 58.33 58.83
lir
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4.2.1.2 South-Facing Slopes

South-facing slopes z;rc normally drier than adjacent north-facing slopes and thus usually have a less
dense vegetative cover. BRET surveyed south-facing transects in upper Threemile Canyon at two
locations. Ponderosa pine dominated onc site while pifion pine dominated the other. One-seed juniper was
present in both transects, but only at low densities (Table 3). These transects had the lowest numbers of

trees per acre and very low percent cover values (9.93 and 13.10). Average DBHs for all trees in both

transects were also low.

TABLE 3. Oversiorv Vegetation on a South-Facing Slope

Transect | Species Average Relative | Relative | Relative Importance
DBH (in.) | Density | Cover Frequency | Index
5-¢c One-seed juniper 0.05 9.52 0.00 10.00 6.51
Pifion pine 445 9.52 0.00 20.00 9.84
Ponderosa pine 3.78 30.96 100.00 70.00 83.65
7-¢ One-seed juniper 3.38 20.69 3.80 0.50 27.68
Pifion pine 6.96 79.31 70.99 66.67 72.32

4.2.1.3 Mesa Tops

BRET evaluated four transects wlong the top of Pajarito Mesa. all of them north of the fire road. The
dominant overstory specics werc ponderosa pine, pifion pine, and one-sced juniper (Table 4). Although
Rocky Mountain juniper was prescnt in two of the wransects. only onc tree occurred in cach. Average
DBHs were considerably larger than on the south-facing slopes, and two of the mesa top transects had the

greatest density of trees of iy of the vegetation wansects. Percent cover ranged from 13.06 to 43.73.
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TABLE 4. Overstorv Vegetation on a Mesa Top

Transect | Species Average | Relative | Relative | Relatve Importance
DBH (in.) | Densitv | Cover Frequency | Index

1-¢ One-seed juniper 6.14 67.57 49.56 40.91 52.68
Pifion pine 2.50 18.92 23.63 40.91 27.82
Ponderosa pine 6.11 13.51 26.81 18.18 19.50

2.¢ One-seed juniper 7.80 1.52 0.00 4.35 1.95
Pifion pine 7.50 1.52 0.98 4.35 1.95
Ponderosa pine 8.70 84.85 78.38 60.87 76.65
Douglas fir 9.49 12.12 20.64 30.43 19.44

4-c One-seed juniper 6.37 67.86 35.18 46.67 49.90
Rocky Mountain 9.00 1.19 20.52 6.67 9.46

uniper

Pifion pine 3.33 30.95 44.30 46.67 40.64

9-¢ One-seed juniper 6.30 39.57 23.63 46.67 43.29
Rocky Mountain 5.40 2.13 15.95 6.67 8.25
juniper
Pifion pine 6.66 31.91 38.21 26.67 32.26
Ponderosa pine 6.27 6.38 22.21 20.00 16.20 f

"4.2.1.4 Canyon Bottoms.

Both canyon-bottom transects were located in upper Threemile Canyon, just south of Pajarito Mesa.

Species found within the canyon bottoms were similar 10 those on the south-facing slopes and mesa tops

(Table 5).
TABLE 5. Overstory Vegetation in a Canvon Bottom
Transect | Species Average Relative | Relative | Relauve Importance
DBH (in.) { Density | Cover Frequency | Index

6-¢c One-seed juniper 293 5.13 .42 17.65 7.73
Ponderosa pine 11.31 94.87 99.58 32.35 92.27

8-¢ Oune-seed juniper 3.03 58.73 35.64 26.09 40.15
Pifion pine 6,78 20.63 19.97 26.09 22.23
Pondcerosa pine 11.39 20.63 +1.38 47.83 37.62

4.2.1.5 Riparian Zones.
BRET rcad a transect in a ripirian arca of Pajurito Canyon along the northern boundury of TA-67.
Ponderosa pine here had the lugest average DBH (11.54) ol any transect (Table 6). Although the percent

tree cover was lairly low (14.73), the shrub cover was the highest of all transects.
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$.2.2 Shrub Layer Evaluation

4.22.1 North-Facing Slopes

TABLE 6. Overstorv Vegetation in a Ripadan Zone

Transect Specics Average Reladve | Relative | Relative Importance
DBH (in.) | Density | Cover Frequency Index
10-c Pifion pine 0.10 172 0.68 11.11 4.50
Ponderosapine | 11.54 74.14 85.33 66.67 753
Douglas fir 091 | 24.14 13.99 2222 20.12

BRET read one north-facing slope transect in Pajarito Canyon. It contained the highest number of shrub

stems per acre and the second highest percent shrub cover values of all transects (see Table 7).

TABLE 7. Shrub Species on a North-Facing Slope

Transect | Species Stems/ | Relaive | Relatuve | Relatve [mporance
Acre Density Cover Frequency | Index
3¢ Gambel oak 1257 65.37 38.06 5C.00 67.81
Wax currant 246 12.78 4.17 14.29 10.41
New Mexico locust 3 0.16 1.01 3.57 1.58
Mountain mahogany | 392 20.39 6.76 21.43 16.19
Colorado bmﬁcn’y 25 1.29 0.00 10.71 4.00

4.22.2 South-Facing Slopes

BRET surveyed wwo south-facing slopes in Threemile Canyon, both of which had significantly reduced

n ' SICMS NCr eTe © o
umbers of siems per acre and percent cover when compared 1o north-facing slopes {Table 8).
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TABLE 15. Understorv Veeetation in a Canvon Bottom

Transect Species Relative |  Relauve Iinportance
Cover | Frequency Index
6u Sedge 12.37 11.76 12.07
Mountin muhly 12.35 10.08 11.22
Junegrass 9.06 8.40 8.73
Litte bluestem 14.82 10.08 12,45
Golden aster 746 9.24 8.35
Blue grama | 2142 16.81 19.11
8u Blue grama 23.73 26.92 25.32
Mountain muhly 43.06 29.49 36.27
Golden aster 3.87 7.69 5.78
Bitterweed 6.15 7.69 6.92

4.2.3.5 Riparian Zone

BRET measured the sccond-highest value for plant cover of all transects in the Pajarito Canyon ripanan
arca transect. Several understory species that occurred here did not occur anywhere else (Table 16).
TABLE 16. Understorv Veeetaton in a Riparian Zone

Transect Spectes Relative | Relatve Importnce
Cover Frecquency | Index

10u Bromegruss 6.56 6.52 6.54
Redtop 43.98 28.26 36.12
Bluegrass 11.16 0.78 10.47
Meadowruc 17.74 14.13 1593

Bedstraw 8.63 17.39 13.01
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4.2.4 Habitat Descriptions

The vegetation surveys identified three primary vegetation comimunities within and adjacent to Pajarito
Mesa: the Rocky Mountain Montane Conifer-Forest the Great Basin Conifer-Woodland. and the Rocky

Mountain Riparian-Deciduous Forest Communities. These communities can be further separated into
series and babitat types.
4.2.4.1 Rocky Mountain Montane Conifer-Forest
This community consists of {wo vegetation series. ponderosa pine and Douglas fir, which can be further
divided into habitat types. The following habitat types were surveyed:

 Ponderosa pine/G:unbel ouk (on Pajarito Mesa)

* Ponderosa pine/\Vavylcal oak (on a south-lacing slope in upper Threemile Canyon)

« Ponderosa pine/One-sced juniper (in the botom of Threemile Canvon)

Douglas fir/Gambel oak (on a north-lacing slope)
4.2.4.2  Great Basin Conifer-Woodland Community
Much of Pajarito Mesa is included within the Great Basin Conifer Woodland community and is in the
pifion pine-juniper scries. The following pitivn pinc-juniper habitat types were surveyed:
e One-sced juniper/wavyleal vak on Pajarito Mesa
¢ Oune-sced juniper/Bluc griuma on Pajarito Mesa and in Threemile Canvon
» Pifon pine/Mountin mihogany on i south-facing slope of Threemile Canyou
4.2.4.3  Rocky Mountain Riparian-Deciduous Forest Community
This wedand vegetation commugity oceurs in the riparian area o Pajarito Cunyon and consists ol a single
habitat type:

¢ Boxclder maple/Mixed dectduous seres i Paisrin Canovnn
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TABLE 13. Understorv Vegetation on a South-Facing Slope

Transect Species Relative { Relative Imporance
Cover Frequency Index
5u Litde bluestem 20.43 12.38 16.65
Mountain mubly 15.87 12.12 14.00
Wormwood 16.48 20.45 18.47
James 4.356 6.06 5.31
hiddentlower
New Mexico 7.96 8.33 8.15
locust
Desert 10.20 7.58 8.89
thoroughwort
Gambel oak 6.26 6.32 6.54
7u Blue grama 43.26 36.17 39.72
Wormsood 1.76 3.51 5.14
Indian ricegrass 11.65 6.38 9.02
Snakeweed 8.37 8.51 S
Bluegrass 8.33 3.51 3.42
Bromegrass 5.01 8.51 6.76

4.2.3.3 Mesa Tops

The dominant grasses in the [our ransects on Pajurito Mesa were blue grama, mountain mubly, gallew.
and big bluestem (Table 14). Sume of the big bluestem clumps were the largest that BRET personnel had

cncountered on LANL property. Dominant forbs and non-grass species included wormwood, bittenweed.
prickly pear cactus, snakcweed, and King's lupine.
4.2.3.4 Canyon Bottoms

The two transects in Threermile Canyon both had high species diversity, but pereent cover and frequency
vilues were low tor most species (Table t3). Four species (mouncain muhly, lite bluestem, golden asicr.

and bluc grama) accounted for over 50% of the importanee indices m both transects.
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TABLE 14. Understorvy Vesetation on a Mesa Top

Transect Species Relatve | Relauve Imporuance
Cover Frequency | Index
lu Mountain muhly 35.23 14.78 25.00
Blue grama 39.38 23.48 3143
Wormwood 4.23 9.57 6.90
Bitterweed 8.77 6.82 7.79
2u Mounuwin muhly 27.29 48.65 37.97
Sedge 348 10.81 3.14
Blue grama 10.89 541 8.15
Narrowlear 5.4 541 542
vucca
Big bluestem 45.36 16.22 30.79
4u Blue grama 54.84 4432 49.58
Mountain muhly 4.39 7.95 6.17
Prickly pear 12.08 4.55 8.31
cactus
Bitterweed 5.30 5.68 5.59
Fleabane daisy 223 | 795 | 509
King's lupine 7.13 9.09 S.11
Gulleta 6.03 6.82 6.43
Yu Blue griuma 55.26 33.95 +4.61
Biucrweed 9.99 1049 10.24
Wormwood 1297 1543 14.20
King's lupine S.04 11.73 9.89
Snukeweed 10.95 6.79 8.87
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TABLE 11). Shrub Species in a Canvon Bottom

Transect | Species Stems/ Relative Relative | Relative Importance
Acre Density Cover Frequency Index

6¢ Gambel vak 21 28 60.00 20.00 26.67
Hybrid cak 19 40.00 100.00 30.00 73.33

8¢ Hybrid oak 63 12.82 30.00 27.27 23.36
Apache plume | 169 31.79 0.00 9.09 13.36
Mountain 72 51.28 70.00 36.36 52.55
mahogany

4.2.2.5 Riparian Zone

The single transect in the riparian arca in Pajarito Canyon showed a shrub diversity higher than any other

rransect. Five species here had an importance index greater than 10 (Table 11).

TABLE 11. Shrub Snecies in a Riparian Zone

Transect Species Stems/ Relauve | Relative Relative [mporance
Acre Densiuty Cover Frequency Index
10c¢ Gambel oak 46.0 4.79 15.54 11.06 10.46
Hyvbrid oak 15.0 1.60) 20.34 11.06 11.17
Wax currant 41.0 4.26 0.19 3.76 2.73
Willow 433.0 .95 18.94 14.82 26.24
Wild rose 50 1.53 0.19 }- 376 1.49
New Mexico 3.0 0.27 0.19 3.76 1.41
locust
Boxelder 31.0 3.20 36.92 36.95 25.69
maple
Colorado 390.0 40.43 .19 14.82 20.81
harberrv

4.2.3 Understory Evaluation

Tables 12-16 list the relative cover, relative frequency, and imporiance index of all understory specics
with an unportance index valuc greater than 5.00. Understory intormation was collected on north-fucinyg

and south-tacing slopes. s well as on canyon bottoins and mesi tops.
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4.2.3.1 North-Facing Slopes

The single north-facing transect in Pajarito Canyon had an unusually low total understory plant cover
vﬂue (Table 12). Mountain muhly was the dominant grass species. Other abundant grass species included

blue grass and June grass. Common forbs found on north-facing slopes included pussytoes and bedstraw.

TABLE 12. Understorvy Vecetation on a North-Facing Slope

Transect Species i Relative | Relative Importance
Cover Frequency | Index
3u i Mountain 2431 25.85 25.08
. muhly
Pussytoes | 2298 8.07 15.53
Junegrass P62 6.46 6.44
i
Bedstraw i 5.4 3.08 6.61
! Bluesrass | 19.17 9.69 14.43
4.2.3.2 South-Facing Slopes

In the two south-facing transcets in Threemile Canyon., total percent plant cover was comparable to that
found in the north-facing slope vanscct ( Tuble 13). However. species of importance varied greatly
between the two transects. On the south-tacing slope, little bluesiem was.the dominant grass species in the
upper clevatonal transeet. Blue grama was dominant at the lower clevation transect. A variety of forbs,
including wormwood, snakeweed, James hidden flower, and desert thoroughwort. were found on the

south-facing slope.
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4.2.2.3 Mesa Tops
Four mesa top transects were evaluated on Pajarito Mesa. These transects showed less shrub diversity ang
a fower number of shrub stems per acre than either north- or south-facing slopes (Table 9). Various oak

species were the dominant shrubs in all three mesa top transects.

TABLE 8. Shrub Species on a South-Facing Slope

Transect | Species Stems/ | Relative | Relative | Relative Importance

Acre Density Cover Frequency | Index

5¢ Wavyleaf oak 246 29.48 21.13 16.67 2243

Hybrid oak 274 32.84 69.27 33.33 45.15
Rabbitbrush 124 14.93 0.00 4.17 6.36
Squawbush 111 0.37 0.00 4.17 1.51
Wax currant 96 11.57 0.00 12.50 3.02

New Mexico locust 90 10.82 9.60 29.17 16.53

Tc Hybrid oak 549 46.72 6444 35.29 48.82
Apache plume 36 3.06 0.99 11.76 5.27
Rabbitbrush 10 0.87 0.99 11.76 4.54

{ Squawbush 67 5.68 13.11 11.76 10.18

Mountain mahogany | 513 43.67 20.47 29.41 3L18

s A =t e
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TABLE 9. Shrub Species on a Mesa Top

Transect | Species Stems/ | Relative | Relative | Relatve Impornance
Acre Density Cover Frequency | Index
lc Wavyleaf oak 28 3.82 0.00 20.00 9.61
Gambel oak 215 67.65 100.00 40.00 69.22
Hybrid oak 34 10.78 0.00 20.00 10.26
Mountin mahogany 40 12.75 0.00 20.00 10.92
2 Gumbel oak 362 58.07 65.55 57.89 60.50
Hybrid oak 532 35.85 3091 21.05 29.27
Mountain mahogany 90 6.08 3.54 21.05 10.23
4 Wavyleaf oak 189 30.18 53.97 23.08 35.74
Hybrid oak 279 .56 45.03 23.08 37.56
Squawbush 22 3.51 0.50 15.38 6.46
Mountain mahogany 136 2175 0.50 38.46 20.24
9¢ Hybrid oak 257 56.25 54.65 4 51.78
Squawbush 70 15.38 18.18 222 18.59
Mounuin mahogany 130 28.37 27.17 33.33 29.62
4.2.24 Canyon Bottoms

BRET examined two canyon botom transects in Threemile Canyon. The lowest pereent cover and

{requency values of all transcets were recorded here (Table 10). The high importance index for mountain

mahogany in Transect 8¢ represents an anomalous departure from this trend.

[P P




Biological Assessment for the Mixed Waste Storage and Disposal Facility
4.3 Level 3 (Species Specific) Surveys

4.3.1 Species Dismissed from Further Consideration

Of the species identified in the database search, BRET eliminated 13 species of plants and 6 species of
wildlife from further consideration in this study. These species are not expected (0 occur in the project

arca for the reasons given below.

PLANTS

e  Tufted sand verbena (Abronia bigelovii). This species is restricted to Todilto gypsum and its

derivatives. [t was eliminated because these soil types do not occur within the project area.

e  Wright fishhook cactus (Mammillaria wrightii). This small cactus grows in gravelly or sandy
hills or plains, desert grasslands, and pifion pine-juniper zones. Although there is potental
habitat for this species within the project arca, the species was climinated from further study
because numcrous surveys in potenual habitat throughout LANL did not encounter the
species (Foxx and Tiemey 1985; Foxx ct al. 1992: Banar 1993). The species has not been

found within Los Alamos County and was not detected during BRET field surveys.

e  Botanists have found the Santa Fe cholla (Opundia viridiflora) only in an urban arca of Santa
Fe County. These plants appear (o be strongly associated with south- and weslt-facing slopes
in pifion pine-juniper woodlands at about 2195 m (7200 1) (New Mexico Native Plants
Protection Advisory Committec 1984). Although the project area includes terrain at this
elevation, BRET found no specimens of this cactus during Level [ or Level 2 surveys and

eliminated it from f{urther consideration.

e The grama grass cactus (Toumeva papyracantha) lives on sandy soils within basalt outcrops.
Within Los Aliunos County, it has been found ncar the community of White Rock. The

specics was not included in the Level 3 analysces because the project area does not contan the

nccessary substrate.

s The wood lily (Lilitm philudelphicum var. anditun) occurs in moist mixed coniler
communitics. In Los Alanos County, wood lilics grow ncir seeps or streams in well shaded
arcas. BRET excluded this specics {rom Level 3 study because no wood lilics were tound

atone the stream in Pajirito Canvon during the Level 1 survey and becausc the riparian ireus
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o  The sessile-flowered false carrot (Aletes sessiliflorus) is restricted to rocky canyons and
slopes. usually on substrates of basait or sandstone. This species was not included in further

analyses in this study because it is found primarily in south-central New Mexico and has not

been reported in Los Alamos County.

s  Plank's catchfly (Silene plankii) grows in pifion-juniper habitat and is known to inhabit
mountains along the Rio Grande. The species is restricted to mountains characterized by
steep to sheer, rocky canyons. The plants are tound in protected areas that receive litie direct
sunlight. The species has been found in the Sandia Mountains in Sandoval County, about
100 km (60 mi) south of LANL (Fletcher 1978). This is the population nearest to LANL that
has been identified to date. Pajarito Canyon and Threemile Canyon have relatively steep
slopes, but the canyon slopes adjacent to Pajarito Mesa are not sheer. The species was not
encountered during vegetation surveys on these slopes in 1992 (Foxx et al.). Habitat in this
area may be suitable for Plank's catchtly, but erosion control measures outlined in Section

6.3.1 of this assessment will prevent adverse impacts to the habitat.

¢ The cyanic milkvetch (Astragalus cyaneus) inhabits sandy or gravelly hillsides within
pifion-juniper vegctation. The specics usvally grows adjacent to the Rio Grande has not been
found in Los Alunos County. Although there is potential habitat {or this species within the
project area, it was eliminated trom f{urther study because numerous surveys in potential

habitat throughout LANL did not encounter the species (Foxx and Tiemey 1985; Foxx et al.

1992; Banar ct al. 1993).

*  The Taos milkvetch (Astralagus puniceus var, gertrudis) is found on dry slopes of pifion
pine-ponderosa woodlands. This species was dismissed from further considerations because

numerous surveys have failed o tind the species anywhere in Los Alamos County.,

e The Sanw Fe milkvetch (Astragalus reenis) is found on dry slopes of piiion pinc-juniper
woodlands. Numerous plant surveys in the gencral vicinity of the project area have failed to
find this species (Foxx and Tierney 1985: Foxx ct al. 1992: Cross 1994; Cross and Beanett
1994: Dunhwun n prep.; Banar 1993). The planned facilitics would be constructed on the

mesa top and would not disturb the canyon slope habitat that this specics prelers.

o The Sandia alumroot (Heuchera pulchella) occurs in mixed coniler plant communities. It is
a cliff-loving plant and normally oceurs it elevations between 2438 and 3658 m (3000 and

12000 1. BRET clected to climiante this specics because the study arca is considerably
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lower than 2438 m (8000 (1) in elevation and is dominated by pifion-juniper and ponderosa

pine plant communities.

e The checker lily (Fritillaria atropurpurea) is threatened by habitat destruction and illegal
collection. It grows predominantly in moist areas of mixed conifer forests. Such areas are
extremely limited in extent in the project area. No checker lilies were found during the

BRET field surveys for this study and it was not included in Level 3 analysis.

e The Pagosa phlox (Phlox carvopivila) inhabits open slopes in mountain woodlands and
forests. The project arca is on a relatively level mesa in pifion-juniper and ponderosa pine
vegetation. The area lacks the open slopes that the species prefers. Pagosa phlox has not been
located anywhere in Los Alamos County and numerous plant surveys in the general vicinity
of the project area have failed to find this species (Foxx and Tiemey 1985; Foxx et al. 1992;
Dunham 1993; Banar 1993; Cross 1994; Cross and Bennett 1994; ).

- WILDLIFE
The tollowing species are being dismissed from further consideration because they are unlikely 1o occur in

the project area or there is little potential tor the proposed project 1o cause adversc impacts to the specics.

*° The common black hawk (Buteogallus anthracinus) occurs in cottonwood and other
woodlands along permancat streams. This incedivm-sized raptor is primarily affected by
destruction of riparian zoaes. It has been found in small numbers in the Rio Grande Valley.
Although limited ripartan areas occur along Pujarito Canyon, these consist of small stands of
willows and other shrubs and are not dominated by couonwoods. The common black hawk is
most often found in lower clevations than those that occur near the project arca iand has not

been reported from Los Alamos County or any adjacent county recently.

*  The broad-billed hummingbird (Cynunthus latirostris) has been scen in riparian woodlands
in Bandelier Nitional Monument. Breeding primnarily in the southem part of the state. the
species usually vccurs only as vagrants near Los Alawmos. Pajarito Mesa is north of the
reported sightings, There is o small band of riparian vegetation along the streiun in Pajarito
Canyon, dominated by 2 mixed coniler overstory with oaks. willows, boxelder maples, and

shrub specics. Habitat in Guadidupe Canyou in southern New Mexico. where this
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hummingbird is common, is characterized by thick stands of cottonwood, sycamore, and
hackberry (Baltosa 1980. 1983). These specics are absent in Pajarito Canyon.

o  The willow flycatcher (Empidonax truilii) breeds throughout central New Mexico and occurs

statewide in spring and autumn migrations. It usually requires riparian areas dominated by

cottonwood. In the vicinity of Pajarito Mesa, cottonwood does not dominate the narrow
riparian zones ot Pajarito Canyon.

o  The peregrine falcon (Falco peregrinus) establishes breeding territories in ponderosa and

pifion arcas near cliffs in northern New Mexico. Optimal conditions include nearby large
“aulfs" of air that assist the peregrines in attacking their prey from above. Although
peregrine falcons are found within Los Alamos County, the project arca does not include
optimal habitat for them. Ouly two canyons within LANL boundaries—Los Alamos and

Pueblo Canyons—have sufficient habitat to support nesting falcons (Johnson 1992).

o The bald eagle (Huliaeetus leucocephalus) winters along the Rio Grande, and winter roosts

have been observed at Cochiti Lake. Large trees, protected from the wind and near open

water, form suitable roostny sites. These are no lakes or perennial streams near Pajarito
Mesa. '

The Mississippi kite (/ctinia mississippiensis) generadly inbabits the tower Rio Grande and
Pecos River vaileys in riparian zones and shelter belts. This species has not been reported in
the Los Alamos arca. Riparian areas near the proposed project arca are too limited in size

and extent to forin :icccpwblc habitat lor the Mississippi kite. -

4.3.2 Species Selected for Level 3 Surveys

The Level 2 survey identificd habitat for the northem goshawk (Accipiter gentilis), the spotted owl (Strix
nccidentalis var. lucidu), and the spotted bat (Eudermua muculatien) in the project area. Species specific

surveys were initated for these species.

+3.2.1 Spotted Bat

The spouted bat ( Enderma maculan:-. teeds near standing waler i riparian, piion-juniper, ponderosa

Pine, and spruce-fir habitats . 1t roosts in cliffs or rock crevices. Some of the habitat components reauired

i
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searched for spotted bats (Enderma maculatum) in numerous areas throughout the Laboratory during the
summer of 1993. (Surveving within the project area was restricted because of LANL security concerns.)
BRET used mist nets to conduct the bat surveys. The mist net location nearest to the MWSDF project site
was near a pond in TA-38, just west of TA-67. Nets were raised at dusk and left up for several hours. Each
was checked every few minutes. When a bat became entangled in a net, it was removed, identified to
species, sexed, and released. BRET biologists identified bats using Whitaker (1980) and Burt and

~ Grossenbeider (1976) protocots. The results of the spotted bat survey are given in Appendix G.

4.3.2.2 Spotted Owli

The Mexican spotted owl (Strix occidentalis var. {ucida) inhabits forested mountains and canyons in the
southwestern U.S and northern Mexico (US Fish and Wildlifc Review 1990). Its habitat consists 6f
uneven-aged, multistoried forests with closed canopies. The (orests on Pajarito Mesa are not characterized
by closed canopies. The uansects run by BRET have un average canopy cover ot only 26.9% and are thus
unlikely to be attractive habit for the owls. Ongoing ticldwork seems 10 corroborate this conclusion. An
initial reconnaissance of the project arca and adjucent canyons for owl habitat indicates that the area on

the mesa top and immediately adjacent to the project area does not offer nesting habitat tor spotted owls

(Johnson 1994).

Although nesting habitat ts lacking in the project arca. a computer model based on canopy cover and
topography indicates that west of the proposed construction site, deep, narrow sections ol Pajarito Canyon
may contain some marginal nesting habitat for this specics. Furthernmore, the mesa top habitat may be
suitable for spotted owl [oraging. Disruption ot this mesit wp or ccanvon habitat could alfect owls nesting

nearby and could discourage colonization of the area by spouted owls (Johinson 1994).
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4.3.2.3 Goshawk

The northern goshawk (Accipiter gentilis) nests primarily in dense, mature, or old growth coniferous
forests. Goshawks are known to nest in the northwest quadrant of LANL. Studies by Kennedy (1987)

indicate that the highest percentage of nests is in ponderosa pine/Gambel oak habitat.

In the summer of 1993, Kennedy walked transects to survey for nothern goshawks in TA-67. She played
tapes of bird calls at regular intervals and waited for a response. She found no northern goshawks in
TA-67 or its immediate vicinity. However, because of the presence of goshawk habitat, Kennedy
recommended that an area of upper Pajarito Canyon be managed for goshawks (Sinton and Kennedy
1993). This stretch of the canyon extends from West Jemez Road to the border of TA-22 and is west of the

project area,

' 4.4 Wetlands and Floodplains Surveys

There are no riparian areas or wetlands at the proposed MWSDEF site, but there is a NWl-designated
palustrine wetland and a floodplain area in Pajarito Canyon just to the north of the site and an additional
floodplain area in Threemile Canyon 10 the south of the proposed site. The wetlands in Pajarito Canyon
are palustrine and temporarily flooded. This area bas been broadly mapped by the US Fish and Wildlife
Service (Fig. 4) using a bierarchical system described by Cowardin et a! (1979) and based solely on acrial

pbotography. The floodplain areas (Fig. 5) are located in Pajarito and Threemile Canyons.
5. POTENTIAL IMPACTS

The more obvious and severe potential impacts of the proposed MWSDF are discussed betow. This
discussion concentrates on sensitive specics and babitats and is not intended (o be an inclusive listing of

all possible impacts to the Pajarito Mesa environment.
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5.1 Pre-Construction Impacts

The proposed MWSDF would have an effect on the namral environment during both its construction and
opemtibnal phases. Initial disturbance of the site would result from seismic hazard investigations, which
involve excavation of exploratory trenches on Pajarito Mesa. The trenches would be 30-183 m

(100-600 ft) long, 1-1.2 m (3-4-ft) wide, and 1.5-3.3 m (5-10-ft) deep for a total length of approximately

914 m (3000 ft). The total disturbed area is expected to be less than 5574 m> (60 000 £t2).

5.2 Construction-Related Impacts

The most apparent and pronouced impact of the project would be the loss of 29 hectares (72 acres) of
- ponderosa pine-pifion-juniper habitat during construction. Besides eliminating valuable habitat, this could

cause an increase in erosion on the mesa top and in the canyon bottom. This could affect the stream and

wetlands in Pajarito Canyon.
5.2.1 Wetlands and Floodplains

Construction near wetlands or floodplains could cause the following impacts:

» Excessive disturbance to the vegetation and soil surface on the mesa Lop or on steep canyon

slopes could alter water tlow, widen channels, and initiate changes in wetlands.

« Disturbance of stream channels or small drainages leading to wetands could cause partial ot

complete loss of wetands.

o Hazardous fuel spills or leaks trom vehicles could degrade water quality in riparian areas.

causing damage or loss of vegetation.
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5.2.2 Threatened, Endangered, and Sensitive Species

5.2.2.1 Spotted Bat

Biologists have not found spotted bats within LANL boundaries, but all habitat components necessary to
support them are present. The primary threat to spotted bat habitat posed by the MWSDF is the

destruction of roosting sites (rock crevices) near the mesa edge.
5.2.2.2 Spotted Owl

Although no spotted owls have been encountered in the project area, there is some marginal nesting and
foraging babitat in the vicinity. Foraging habitat on the mesa top would be diminished by the removal of
29 hectares (72 acres) of ponderosa pine vegetation. This babitat loss could also decrease the abundance of

prey species in the arca. In addition, excessive noise during the breeding and nesting season (March-

September) could disturb spotted owis nesting nearby and could discourage colonization of the area by

spotted owls. An increase in light pollution caused by lights at the facilities could decrease nighttime
spoited owl prey activity and availability. Light could also bave an impact on spotted owls by increasing

the activity of great horned owls. which prey on spotted owls.
5.2.2.3 Goshawk

Biologists have not searched systematically for goshawks in the project area. However, some of the habitat
components for goshawks can be found there. Excessive noise and the operation of heavy equipment
during the goshawk mating and nesting season (March-August) could disturb nesting goshawks. In

addition, goshawks could be affected by destruction of habitat used by their prey species.

5.2.3 Nonsensitive Species

5.2.3.1 Plants

The proposed project could damage damage soils and associated vegetation in 2 number of ways.

Tf@nch;“ﬂ Fe ensoemin o2l an
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or damage plants. Erosion and changes in drainage patterns would destroy some vegetation and change
vegetative patterns. Damage to riparian areas could cause partial or complete loss of wetlands, wbich

could result in further loss of riparian vegetation.

5232 wildlife

Excessive disturbance, especially during critical periods, could result in one or more of the following:
¢ Disruption or elimination of established migration corridors and foraging areas
o Entrapment of animals in construction excavations

e Direct removal of nesting, perching, cover, and similar habitats

Nest abandonment, which would result in nesting failure

Interference with critical periods, such as the breeding period

Contamination of flora, fauna, or water sources from fuel spills or leaks from vebicics and

machinery, during construction or operational phases

6. MITIGATION

6.1 General

BRET should be notified as soon as project schedules are established to allow time for surveys and tor
accurate and effective mitigation measures (0 be defined. BRET must conduct some of the necessary
biological fieldwork at specific times of the year or over an extended period. A failure to provide advance

notice of construction or pre-construction activities may cause considerable delay in approval.

All construction must be planned 1o limit the initiation or exacerbation of crosion, especially on stecp
canyon walls. Such crosion could severely affect the wetands in Pajarito Canyon. There are severa
shallow drainages on the mesa top that also must be protected from excessive disturbance. Fuel spiffs or

leaks trom vehicles could also adversely atfeet riparian and upland vegetation.
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Project planners should leave vegetation buffer zones around all areas where vegetation is removed. Thesc
puffer zones would provide a screen of vegetation (o minimize the visual impacts of facilities. More
importandy, buffer zones would preserve important ecotones for wildlife and plant species. Buffers should

be at least 15 m (50 ft) wide.

62 Wetlands and Floodplains

Construction activities should be planned to eliminate any impacts on wetlands and floodplains. Wetland
poundaries must be delineated prior to the commencement of any activity that has a potential to affect
wetlands. After two years, the wetland delineation is no longer considered valid and must be redone. In

addition, as mentioned above, erosion on the mesa tops must be minimized to avoid unnecessary inputs of

sediments to the wetlands.

6.3 Threatened, Endangered, and Sensitive Species

6.3.1 Plants

If the project is confined to Pajarito Mesa. no mitigation for TES plant species is necessary. However,
measures should be taken to minimize erosion. Erosion control measures should be initiated during
construction and should continue during project operation. This should include reseeding of the area atter
construction is complete. To minimize the efffects of erosion and to reduce the input of sediments into
streams and wetlands in adjacent canyons, & vegetation buffer of at least 15 m (50 ft) should be

mainuined along the mesa edge.

6.3.2 Wildlife

6.3.2.1 Spotted Bat

There is some marginal spottcd bat habitat in the northern part of TA-G7. In order to protect this habitat,

BRET must be notified prior 10 any activides that would disturb the stopes of Pajarito Canyon. A biologist
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from BRET must conduct a survey of all potential roost sites in rock crevices in the affected area before

such an activity is initiated. Disturbance of these areas should be avoided.

6.3.2.2 Spotted Owl

To protect habitat that may be useful to spotted owls, project personnel should:

¢ minimize disturbance of vegetation, especially mature trees in Pajarito and Threemile

canyons;

e prohibit all construction and pre-construction activities during the spotted owl breeding and

nesting season (March-September);

o arrange all light sources during construction and operation of facilities so that light is not

increased in the canyon areas;

e schedule activities that create loud noises (operation of heavy equipment, blasting, etc.) so

that they take place outside of spotted owl breeding and nesting periods (March-September);

and

« provide for long-term monitoring of potential spotted ow! babitat in Pajarito and Threemile

canyons.
6.3.2.3 Goshawk
No gosbawks were found in the project area. However, adjacent canyon areas may provide some suitable

nesting babitat. In order to preserve this habitat, the following mitigation measures are necessary:

e schedule use of heavy equipment for all construction and preconstruction activities {or

September through February, when goshawks are not breeding or nesting

e provide for long-term monitoring of potential goshawk habitat in Threemile and Pajarito

Canyons
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State Endangered Group 1: any wildlife species or subspecies whose prospects for survival in

New Mexico are in jeopardy.

State Endangered Group 2: any wildlife species or subspecies whose prospects of survival or
recruitment in New Mexico are likely to be in jeopardy within the foreseeable future. These

species are protected by State law.

State Endangered Plant (E1): any species that is listed as threatened or endangered under the
provisions of the Federal Endangered Species Act, or is proposed for protection under the
tenets of the act.

State Endangered Plant (E2): a species that is rare throughout its entire range and of such limited
distribution and population size that unregulated collection could jeopardize its survival in-

New Mexico.

State Endangered Plant (E3): a species that may be widespread in its distribution and may occur
in adjacent states or Mexico, but whose numbers are being reduced to such a degree that

within the foreseeable future the survival of this species in New Mexico will be jeopardized.

State Sensitive Plant a plant species whose numbers or gccurrences are low in the state. These
species are monitored by the state (o see if their status needs to be upgraded to endangered.

Currendy, state sensitive plants are not protected by state faw.

TES Species Database: a database maintained by LANL that lists and provides habitat
information on 2all state and federal endangered and threatened species in Los Alamos

County and surrounding counties.

Wetlands: those areas that are inundated by surface or ground water with a frequency sufticicnt
to support (and under normal circumstances do or would support) a prevalence of vegetative
or aquatic life that requires saturated or seasonally saturated soil conditions tor growth and
reproduction. Wedands generally include swamps, marshes, bogs, and similar areas such as

stough: potholes, wet mncadows, river overtlow, mud flats, and natural ponds.
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Critical babitat: habitat that is essential to a species; loss of critical habitat appreciably decreases
the likelihood of survival and recovery of a TES species or a portion of its population.

Federal Candidate Species: taxa for which the USFWS has enough information on biological
vulnerability and to support listing the species as endangered or threatened.

Federal Candidate (C2) Species: taxa that may be eligible for listing as endangered or threatened,
but for which conclusive data on biological vulnerability are not currendy available.

Federally Endangered Species: any species that is in danger of extinction throughout alf or a

significant portion of its range.

Federally Proposed as Endangered: taxa proposed for listing as endangered. Proposed species

receive full protection of the Endangered Species Act

Federally Proposed as Threatened: taxa proposed for listing as threatened. Proposed species

receive the protection of the Endangered Species Act.

Federally Threatened Species: any specics that is likely to become an endangered species within

the foreseeable future throughout all or a significant portion of its range.

Floodplain: an area with a one percent or greater chance of being inundated by tloods in any

given year,

Level 1 Survey: a reconnaissance survey to gatber general, non-quantitative data about an arca
Information gathered includes a general description of babitat types, level of disturbance,

and the presence or absence of water.
Level 2 Survey: a detailed, quantitative survey used to evatuate critical habitat.

Level 3 Survey: a survey to obtain detailed information on a specific threatened or endangered

species, or on a tloodplain or wetland.

Riparian: the area along streams, lakes, or other wet areas. These arcas are only marginally

protected by State and Federal law,

State Endangered Specics: a specices that is listed on the endangered list prepared by the New

Mexico state government.
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8. SUMMARY OF PERTINENT REGULATIONS

Executive Order 11990 (Protection of Wetlands) calls for avoiding “to any extent possible, the long and
short term adverse impacts associated with the destruction or modification of wetands...[and] direct or

indirect support of new construction in wetlands....”

Executive Qrdgi 11998 (Floodplain Management) was initiated to “protect lives and property with the

need to restore and preserve natural and beneficial floodplain values....”

National Environmental Policy Act declares a national policy to encourage a productive and enjoyable
barmony between bumans and the environment. Section 102 requires “that presently unquantified
environmental amenities and values may be given appropriate consideration in dccision-making along

“with economic and technical considerations....”

ection 4 lean Water Act regulates discharge of dredged or fill materials into navigable waters, after

notice and opportunity for public hearings,

The Endangered Species Act declares the intention of Congress to conserve threatened and endangered

species and the ecosysterns on which those species depend.

The Migratory Bird Treaty Act protects wild birds from collection and maiming. All wild birds are

covered by the act except resident game birds, English sparrows, starlings, and feral pigeons.
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Appendix A: Plant Checklist for TAs 15 and 67

FAMILY SCIENTIFIC NAME CODE COMMON NAME
ACERACEAE Acer negundo Acne Boxelder maple
ANACARDIACEAE Rhus radicans Rbra Poison ivy
Rhus trilobata Rhtr Squaw bush
BERBERIDACEAE Berberis fendleri Befe Fendler barberry
BORAGINACEAE Cryptantha jamesii Cra James hiddentlower
CACTACEAE Opuntia sp. Opux Prickly pear cactus
COMPOSITAE Achillea lanulosa Acla Yarrow
Antennaria parvifolia Anpa Pussytoes
Antemisia carruthii Arca Wormwood
Artemisia dracunculus Ardr False tarragon
Anemisia ludoviciana Arlu Wormwood
Bahia dissecta Badi wild
chrysanthemum
Chrvsopsis foliosa Chfo Golden aster
Chrysothamnus Chna Chamisa,
nauseosus Rabbitbrush
Circium sp. Cirx Thiste
Erigeron divergens Erdi Fleabane daisy
Erigeron flagellaris Erfl Spreading fleabane
Erigeron philadelphicus | Erph Cominon fleabane
Eupatorium herbaceum Euhe Desert thoroughwort
Gutierrezia sarothrae Gusa Snakeweed
Hymenoxvs argentea Hvar Perky Sue
Hymenoxvs richardsonii | Hyri Bitterweed
Pericome caudata Peca ‘Taperieaf
Senecio fendleri Sefe Fendler's senecio
Thelesperma trifidum Thtr Greenthread
CUPRESSACEAE Juniperus monosperma Jumo One-seeded juniper
Juniperus scopulorum Jusc Rocky Mountain
juniper
CYPERACEAE Carex sp. Carx Sedge
EUPHORBIACEAE Luphorbia sp. Eupx Spurge
FAGACEAE Quercus gambelii Quga Gambel oak
Quercus sp. Quex Hybrid oak
Quercus undulata Quun Wavyleat
GRAMINEAE Agrostis alba Agal Red top
: Agrostis pallustris Agpa Creeping bent
Andropogon scoparius Ansc Litde bluestem
Aristida longiseta Arlo Red three-awn urass
Bouteloua gracilis Bogr Blue grama
Bromus sp. Brox Bromegrass
Hilaria jamesii Hija Galleta
Hordeum sp. Horx Barley arass
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Koeleria crisiata Kocr Junegrass

Lyvcurus phleoides Lyph Wolftail

Muhlenbergia montana Mumo Mountain muhly

Orvzopsis micrantha Ormi Litteseed rice grass

Orvzopis hvmenoides Orhy Indian rice grass

Panicum capillare Paca Witchgrass

Poa sp. Poax Bluegrass

Sitanion hystrix Sihy Bottlebrush

squirreltail

JUNCAEAE Juncus sp. Junx Rush
LEGUMINOSAE Lotus wrightii Lowr Deervetch

Lupinus caudatus Luca Lupine

Lupinus kingsii Luki King's lupine

Robinia neomexicana Rone New Mexico locust

Thermopsis pinetorum Thpi Big goiden-pea

Vicia americana Viam American vetch
LILIACEAE Alium cernuum Alce Nodding onion

Yucca angustissima Yuan Narrowleaf yucca

Yucca baccata Yuba Banana yucca
LINACEAE Linum neomexicana Line New Mexico vellow
PINACEAE Pinus edulis Pied Pinvon pine

Pinus ponderosa Pipo Ponderosa pine

Pseudotsuga menziesii Psme Douglas-fir
PLANTAGINACEAE Plantago purshii Plpu Wooly Indian wheat
POLEMONIACEAE Ipomopsis aggresara Ipag Scarlet trumpet
POLYPODIACEAE Cvstoperis fragilis Csfr Brittle fern
PRIMULACEAE Androsace Anse Rock-jasmine

septentrionalis
RANUNCULACEAE Clematis pseudoalpina Clps Rocky Mountain

clematis

Pulsatilla ludoviciana Pulu Pasque flower

Thalictrum fendleri Thfe Fendler meadowrue
ROSACEAE Cercocarpus monianus Cemo Mountain mahoganv

Fallugia paradoxa Fapa Apache plume

Fraearia americana Fram Wild strawbemry

Potentilla sp. Ponx Cinquefoil

Rosa sp. Rosx Wild Rose

Rosa woodsii var. Rowo Fendler's rose

fendleri
RUBIACEAE Galium sp. Galx Bedstraw
SALICACEAE Salix sp. Salx Willow
SAXIFRAGACEAE Heuchera parvifolia Hepa Alumroot

Ribes cerceum Rice Wax currant
VIOLACEAE Viola sp. Viox Violet

*Complied soley from 1992 field data
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APPENDIX B: Fungi and Slime Molds of TA-67

FAMILY SCIENTIFIC NAME COMMON HABITAT
NAME

CREPIDOTACEAE Crepidotus herbarum Canyon bottom. mixed conifer
TRICHOLOMATACEAE | Flammulina velutipes Velvet stem Canyon bottom, mixed conifer
GEASTRACEAE Geastrum saccatum Earthstar Mesa top, pinon-juniper
GOMPHIDIACEAE Gomphidius oregonensis | Insidioys gomphus i Canvon bottom. mixed conifer
HELLVELLACEAE Helvella elastica Canyon bottom. mixed conifer
RUSSULACEAE Lactarius deliciosus Canyon bottom, mixed conifer
RETICULARIACEAE Lvcogala epidendrum Slime mold Mesa top, pinon-juniper
PLUTEACEAE Pluteus cervinus Fawn mushroom Canyon bottom. mixed conifer
POLYPORACEAE Polyporus arcularius Mesa top, pinon-juniper
POLYPORACEAE Polvporus sp. Canvon bottom. mixed conifer
RUSSULACEAE Russula sp. Canyon bottom. mixed conifer
BOLETACEAE Suillus granulaus Canvon bottom. mixed conifer
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Appendix C: Ant Species within TA-67

SUBFAMILY SCIENTIFIC NAME HABITAT TYPE AUTHORITY
DOLICHODERINAE Acanthomvpos interjectus Ponderosa Mayr

Brachvmyrmex depilis Ponderosa Emery

C. sansabeanus P-i and ponderosa Bucklev

C vicinus P-j and ponderosa Mavr

F. argentea Disturbed Wheeler

F. neogagates P-j and disturbed Emery

F. pergandet Disturbed Emery

F. podzolica P-j and disturbed Francoeur

F. subnuda Ponderosa Emery

L pallitarsis Ponderosa Provancher()

L. sitiens P-j and ponderosa Wilson

Polvergus breviceps Ponderosa Emerv
MYRMICINAE Crematogaster cerasi Ponderosa Fitch

C. coleg Disturbed Buren

Leptothorax muscorum Ponderosa Nylander

L nitens Disturbed Emerv

L. obliguicanthus Disturbed Cole

Monomorium cvaneum Disturbed Wheeler

Pheidole ceres Ponderosa, disturbed, | Wheeler

and burned
ponderosa

P. wheelerorum P-j and disturbed Mackay

Pogonomvrmex occidentalis P-j and ponderasa Cresson

Solenopsis molesta P-j and disturbed Say
MYRMICINAE Leptothorax crassipilis R Wheeler

L muscorum P-R Nvlander

L nitens P-R Emerv

L. texanus texanus P-R Wheeler

L tricarinaius P-R Emery

Monomorium cvaneum P-R Buckley

Myrmecina americana P-R Emery

Myrmica emervana P-R Forel

Mvrmica hamulata P-R Weber

Pheidole ceres P-R Wheeler

P. wheelerorum P-R MacKav

Pogonomvrmex occidentalis P-R Cresson

Solenopsis molesta P-R and R Say

Stenamma occidentale P-R M R Smith
DOLICHODERINAE Tapinoma sessile P-R Say

Acanthomvops latipes P-R Walsh

Camponotus laevieatus P-R F Simnith

C. vicinus P-R Wheeler |

F. densiventris P-R [Linnacus L

F. hewinti P-R Wheeler L

F. lusioides P-R LEmerv _

F. linata P-R Wheeler I

F. neoruniharbis R Linery

F. obscurines obscuripes P-R FForel :j




Biological Assessment for the Mixed Waste Storage and Disposal Facilit

SUBFAMILY | SCIENTIFIC NAME HABITAT TYPE AUTHORITY
F. obscurivrniris clivia P-R Creighton
F. occulta P-R Francoeur
F. planipilis P-R Creighton
F. podzolica P-R Francoeur
Lasius alienus P-R Foerster
L. crvpticus P-R Wilson
L flavus P-R Fabricius
L. neoniger P-R Emery
L niger P-R Linnaeus
L. pallitarsis P-R Provancher
L subumbratus P-R Viereck
Liometopum apiculatum P-R Mavr
L. luctuosom P-R




Biological Assessment for the Mixed Waste Storage and Disposal Faciliry

Appendix D: Reptiles and Amphibians of Pajarito Canyon

FAMILY SCIENTTFIC COMMON NAME LOCATION )
NAME —_—
AMBYSTOMATIDAE | Ambvstoma tigrinum Tiger salamander Paiarito Canvon :
BUFONIDAE Bufo punctatus Red-spotted toad Pajarito Canvon | §
Bufo woodhousei Woodhouse toad Paiarito Canvon | %
COLUBRIDAE Elphae gunata Com snake Pajarito Canyon | |
Thamnophis elegans Western terrestrial garter snake | Pajarito Canvon |
HYLIDAE Hyla arenicolor Canyon treetrog Pajarito Canyon
Pseudocris triseriata Striped chorus frog Pajarito Canvon |
IGUANIDAE Crotophvtus collaris Collared lizard Pajarito Mesa |
Sceloporus undulatus Eastern fence lizard Pajarito Canvon |
PELOBATIDAE Scaphiopus multiplicarus Southern spadefoot Pajarito Canvon
TEODAE Cnemidophorus velox Plateau striped whiptail Pajarito Canvon

L e

|
|
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APPENDIX E: Nesting Birds Of The TA-67 Vicinity (after Travis 1992)

FAMILY SCIENTIFIC NAME COMMON NAME NESTING
STATUS
ACCIPITRIDAE Buteo jamaicensis Red-tailed hawk Probable
APODIDAE Aeronautes saxatalis White-throated swift Possible
CAPRIMULGIDAE | Phalaenoptilus nuttallii Common poorwill Probable
COLUMBIDAE Zenaida macroura Mouming dove Probabie
CORVIDAE Aphelocoma coerulescens | Scrub jay Confirmed
Corvus corax Common raven Confirmed
Cvanocitta stelleri Steller's jay Possible
Nucifraga columbiana Clark's nutcracker Confirmed
EMBERIZIDAE Chondestes grammacus Lark sparrow Confirmed
Coccothraustes verpertina | Evening grosbeak Probable
Junco hvemalis Dark-eved junco Possible
Pheucticus melancephalys | Black-beaded grosbeak Confirmed
Pipilo ervthophthamlus Rufuous-sided towhee Contirmed
Pooecetes gramineus Vesper sparrow Probable
Spizella passerina Chipping sparrow Confumed
Vermivora celata Omage-crowned warbler Probable
Vermivora virginiae Virginia's warbler Contirmed
FALCONIDAE Falco sparverius American kestrel Probable
FRINGILLIDAE Carduelis pinus Pine siskin Probable
Carpodacus casinii Cassin's finch Probable
Carpodacus mexicanus House finch Contirmed
Loxia curvirosira Red crossbill Possible
HIRUNDINIDAE Tachvcinera thalassina Violet-areen swallow Probable
ICTERIDAE Molothrus ater Brown-headed cowbird Confirmed
MUSCICAPIDAE Catharus guutatus Hermit thrush Probable
Mvadestes towsendi Townsend's solitaire Possible
Sialig currucoides Mountain bluebird Confirmed
Sialia mexicana Western biluebird Confirmed
Turdus mnigratorius American robin Probable
PARIDAE Parus gambeli Mountain chickadee Probable
Parus inornatus Plain titmouse Probable
Psaltriparus minimus Bushtit Contirmed
PARULIDAE Dendroica coronata Yellow-rumped warbler Contumed
Dendroica graciae Grace's warbler Contirmed
PICIDAE Colaptes auratus Northern tlicker Possible
Melanerpes formicivorus Acom woodpecker Possible
Picoides villosus Hairy woodpecker Possible
SITTIDAE Sitta carolinensis White-breasted nuthatch Confirmed
Sitta pvemaea Pygamy nuthatch Conlirmed
STRIGIDAE Bubo vivinignus Great horned owl Probable
SYLVIDAE Poligptila caerulea Blue-gray gnatcaicher Possible
THRAUPIDAE Piranea ludoviciana Westemn tanager Probable
TROCHILIDAE Selasphorus platveercus Broad-tailed hummingbird | Possible
TROGLODYTIDAE | Troelodvies aedon House wren Prohable
TYRANNIDAE Contopus sordidulus Western wood-pewee Probable
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FAMILY SCIENTIFIC NAME COMMON NAME NESTING
STATUS

Empidonax hammondii Hammond's flycather Confirmed

Empidonax wrightii Gray flvcatcher Confirmed
Mviarchus cinerascens Ash-throated flvcatcher Probable

Savornis sava Sav's phoebe Confirmed

VIREONIDAE Vireo solitarius Solitary vireo Contirmed
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APPENDIX F: Mammais Of The Project Area*

FAMILY SCIENTIFIC NAME COMMON NAME STUDY*
CANIDAE Canis latrans Covyote TA 67 pellets
Urocvon cineroargenteus Gray fox Assumed present
CERVIDAE Cervus canadensis Elk TA 67 pellets
Odocoileus hermionus Mule deer TA 67 pellets
CRICETIDAE Microtus longicadtus Longtail vole TA 18 small mammai trapping
Peromyscus bovlei Brush mouse TA 15 small mammal trapping
Peromvscus maniculatus Deer mouse TA 15 small mammal trappinc
Reithrodontomyvs megalotis | Westem harvest mouse | TA 18 small mammal trapping
ERETHIZONTIDAE | Erethizon dorsatum Porcupine TA 67 pellets
FELIDAE Lvnx rufus Bobcat Assumed present
LLEPORIDAE Svivilagus sp. Cottontail rabbit TA 67 pellets
MUSTELIDAE Mephitis mephitis Striped skunk Assumed present
PROCYONIDAE Procvon lotor Raccoon Assumed present
SCIURIDAE Eutamius minimus Least chipmunk TA 15 small mammal trapping
Eutamius quadrivittatus Colorado chipmunk TA 15 small mammal trappine
Citellus variegarus Rock squirrel Assumed present
Sciurus aberti Abert's squirrel Assumed present
SORICIDAE Sorex vagrans Vagrant shrew TA 18 small mammal trappiny
URSIDAE Ursus americanus Black bear Assumed present

* Data from Raymer (1992) and Raskevitz (1992)
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Appendix G: Bats of Los Alamos National Laboratory and Bandelier National Monument*

SCIENTIFIC COMMON NAME NRF | RAF | MALE | JUV | UNK TOW
NAME

Antrozous pallidus Pallid bat 0 4 4 0 2 10
Eptesicus fuscus Big brown bat 1 2 7 0 0 10
Lasionvcteris noctivagans Silver-haired bat 0 0 15 0 0 Is
Lasiurus cinereus Hoary bat 0 0 11 0 0 1
Mvotis californicus California myotis 0 2 2 0 0 4
Mvotis evotis Long-cared myotis 2 2 2 0 | 7 ]
Mvotis leibii Small-footed myotis 0 0 5 0 0 5
Mvotis thvsanodes Fringed myotis 1 6 4 2 0 13
Mbyotis volans Long-legged myotis 1 1 4 1 0 7 ]
Myotis vumnanensis Yuma myotis 0 4 1 0 0 5
Pipistrellus herperus Western pipistrelle 0 0 | 0 0 1T
Plecotus townsendii Townsend's big-cared bat 0 0 1 0 0 1 :
Tadarida brasiliensis Brazilian free-tailed bat 0 1 3 0 1 5

* Compiled from data in 3/D Environmentai Services (1992)




