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EXECUTIYE SUl\IMARY 

Los Alamos National Labormory proposes to build the Mixed Waste Storage :md Disposal 
Facility, a .:!9-hecl4l!e 17.:!-m.iel faciiity to pennanently dispose of solid mixed waste 
(combined hazardous <llld radioactive wastcJ. This waste would derive from enviromnenml 
remediation. research and developmem. and decommissioning <llld dccomamination 
activities at the Laboratory. Loc:mcd within US Dcpartmem of Energy property on Pajarito 
Mesa. the proposed facility includes surface storage facilities and disposal pits initially 
c:apable of holding 19 I 00 cubic: meters 125 000 cubic yards) of waste. Evemually, the facility 
c:ould receive 363 000 c:ubic meters 1-ns 000 c:ubic yardsJ of waste. The surtnce facilities 
would include access roads. perimeter feru.:ing. utilities. and buildings housing administative 

offices and decontamination areas. 

This repon summarizes the results of several surveys conducted by tl1e Biological Resource 
Evaluation Team (BRETI at t11e Labormory within Technical Areas 15 and 67. where the 
:Vlixed Waste Storage :md Disposal Facility would be located. TI1e puljlOse of t11e surveys 
was: (I) to dctenmne it" t11remcned. crH.hmgered. or sensitive species or critical habitat exist 
within or near t11e site proposed for the fac:ilities: (2) to identify and chamcterize sensitive 
habitats. such as lloodpl:uns or wetlands. in the vicinity of tl1e proposed facilities: and (3) to 
c:ompile data on plant :uH..I wildlife species witl1in the proposed site. 

TI1e topography of tl1c project area and environs indudes tl1e gcmly-sloping top of Pajarito 
:\lesa. moderately steep 10 \"erv steep canyon walls. and t11e relatively level bouoms of upper 
Tiueemilc and middle Paiarito C:myons. BRET c:ondw..:ted habitm evaluation surveys on the 
mesa top. along north· and soulll·fac:ing slopes. in t11e c::myon bouoms. and in a riparian area 
in Pajarito Canyon. Ten transcc:ts were established to iden~ify uverstory. ~hrub. and 
understory plams and t11cir assoc:iations. The: habiwt c:valuation surveys idemitied t11ree 
1 c:gct:uion c:ommunitics 1 Roc:ky :\lou main ;\ !l)[Hane C1mifcr Forest. Great B<tsin Conifer 
Wnodl~md. and Roc:ky Mnumain Ripari:m-Deciduous Forest) and live vegetation zones 
lmixed wnifer. ponderosa pine. pirion pine-ponderosa. pirion pine-juniper. and riparian) in 
Lhe vtcutHy of Lhe proicc:t area . 

.,..,, investigate the potential f11r threatened. cndan!!crcd. 11r sensitive spcc:ies to uulize the 

proJCCI area. habitats tJc:ntilicJ in the pmtec:t area were compared wit11 known habitat types 
lor these species in the Laboratory re~Hlll. If the habil:tt requirements of a panic:ular 
lltreatened. endangered. 11r sc:n~Hive :-,pec:ies wc:rc tllll met. the site w:t'i c:onsidered unsuitable 
habitat and 1111 further studies for that spec:tes wc:rc c:nnt.lm:tc:d. This process climrnated from 
funher wnstdc:rallun tltineen ~pcc:ies of thre:Hc:nc:J. cndaltgc:reJ. ur sensuivc plants a11d six 
:-pecres llf threatened. ,·ndan!,!crcd. or :-cnsiuvc wrldlifc knmvn to inhabit the L:tbt>ratory 

rc;!ton. The proc:ess a.lsu it.lc:miticd ltahuat li>r the: 11onhc:rn goshawk (Accifliter .f.:C'IIfilis). the 
~roucd llWI ( St rix ocnd,,nr a/is 1·ar. fttctchtl. :IIlLI the: :-pnlled hat ( l:'ucic:rma macule uum 1. 

Survevs in the projc:ct area have: sll tar revcalc:J til> cvit.lc:ltce nf any llf these species. alllH>ugh 
"illv 11111.: '-'L':tr nf i"teld w<~rk ;, ,.,,P,nl•·''' ""'" .,, J,•:~-;t Pllt: 11H1rc sc:t\IJII will he neccssarv l\l 
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positively establish 111eir presence or absence. TI1is assessmem inuic:ucs Lhat even if these 
species arc present. simple mitigation measures woulJ ensure th:.tt they were not jeopardized 
by !be proposed project. 

To iuentify all wetlands and lloouplains ncar !be project area. BRET first consulted National 
Wetland Inventory maps produced by the US Fish and Wildlife Service and !11cn conducted 
tield surveys. 11Je team found no tloodplains or wetlands at the proposed facility site. but 

there is a National Wetland Invemory-~.h:signated palustrine wetland :UJd a tlooJplain area in 
Pajarito Canyon just to tlJe north of t11c :site :Uld an additional t1oodplain area in 11Jreemile 
Canyon to !11e south of !11e proposed site. TI1ese :1reas could be affected by the proposed 

project 

Changes in !11c natural environment on Pajarito Mesa caused by the proposed facilities could 
affect non-listed species and special h:tbit~tts in a number oi ways. TI1c most signiticant 

impact from construction wouiJ be !11e removal of 29 hect.:Jres ( 7:! acres 1 of ponderosa pine 
and pinon-juniper vegemtion :md !11e Jisturbance of soils for pit prepamtion. P:.tjar!lo Mesa. 

comprises valuable habitat for a number oi unlisted species. in addition to the threatened 
goshawk. TI1e operational phase of ll1e project would ~'Te:ne noise. increase vehicular traffic. 
and could rclense conuuninams into !11e environment. New roads couiJ interfere w1 tll the 

migration patlems of some I:Jrge m:m1mals. :md unmitigated erosion caused by runorf from 
the new roads and p:Jrking lots couiJ adversely impact the wetland area in PajaritO C.lilyon. 
Hazardous fuel spills or icaks from vehicles have a potcnual to damage or eliminate np:.m:1n 

and upland vcgeuuion. 

BRET recommends several actions rn minimize impacts from !11c proposed MWSDF rroJCCL 

including erosion pre\'cntion measures. retenuon of veget:ued buffer zones :Jrouml J1~turbed 

areas. :md careful fud stor:tge. Rock crevices along canyLm slopes should be protected from 
Jisturba.JJCC Ill ensure that spoucd bat habitat IS protected . .\linimizing excess1vc 1101~e ;111J 
activity during tile hreeuing and nesting ~c:L~on of birds t :-.tarc~-ScptemherJ wouiJ k~scn 

impacts and is especially impon:mt for goshawks and splluetl owls. Light sources ~llvuiJ lx: 

designed so that they do IIlli lh'lOU a wiJe area hcyond the facilities: sud1 light couiJ 1:.1\t: a 
negative effect on spnucJ owls. Tree removal ~hould be kept to a minimum on l11e 11::):1 tor 

and completely avoiucJ in Paiariw anti Three milt: canyons to preserve potenuaJ ~c''"·m ~ 

;UJtl spoued owlnestin;! :o;!les. 

Finally. to monitor potential impacts &L\SllCiateu with the operational phast: uf the .\I\\ S DF. 
BRET recommends estallli~hin;; a rennanem hHJiogicalmnnitoring network in tile u:Jv•lll~ 
alljacem to the proposcu f:u.:llitics. Sud1 a :-.ystcrn would allow BRET to observe L:.: ~.111~ 

tcnn effects of the r;tcility nn till! surrounding cnv1mnmem. 



I Facility 

se 
!d 

a1 

!d 

Ut 

in 
le 

!d 

ld 

nt 

1e 

sa. 

c. 
te 
m 

n. 
111 

:t. 

~d 

F. 
:ts 

Bioim:ical.·\ss~ssmt:mriJr tilt! .\lixtttl Wastt! Storas;t: and Disposal Facilirv 

1. INTRODUCfiON 

1.1 Project Description 

Since its inception. Los Al:unos National Labor:nory tLANL) has generated a v:uiety of radioactive and 

chemical wastes. Despite rigorous waste minimization initiatives. waste production continues and LANL 

waste managers antkipme :1 need to dispose of appmximmely 363 000 m3 (-J75 000 yd3) of waste 

contaminated with both radioactive and hazardous materials. or mixed \\ :;te. over tJ1e next two decades. 

Approximately 50% oi this mixed waste would consist of soils derived from tJ1e remediation of abandonc:d 

haz.1rdous materials sites :u LANL. 1l1e remaining waste would originate irom tl1c planned 

decomissioning and decontamimation of obsolete LANL facilities :u1d from research and development 

activities at LANL. 

L.-\NL proposes to build :1ncw waste disposal facility. the Mixed Waste Storage ;utd Disposal Facility 

1 MWSDF). to handle tJ1is solid mixed waste. If approved and built. tJ1c ~IWSDF woultl cover a 29-hect.:uc 

1 i2-acreJ site on an undevclopetl mes:1 within DOE property. The d0ublc-linet1 Llisposal pits woultl 

initially be capable of holding 19 I 00 m.3 t 25 000 ydJ) of waste. Exp;utsions would accomod:ue adtlition;d 

waste as necessary up 10 Ull! expcctctlm:LXIIIIUilll'f 3(13 000 rn.3 t-H5 000 yd3). 

Dcvclonmcm associatetl with surface facilities WliUid include access maLls. security fem:ing. utilitity line~. 

:tnll rarkLLig areas. Buildings would house atlmirustrative offices: cnnfereru.:e. tr:uning. :utd change room~: 

:Licas fm Llccont:unrnauon. w:L'ile n:cervmg. waste repackagmg and temporary wastt.: s10ragc: a warehou,-:. 

<~II access wntrol tsecurityl area: :Uld a IIH>uitonn!! system instwmcrtlation morn. 

In I'JXlJ. L..\NL began a search h1r a suitable s11c f1>r the 1\IWSDF. Si:~teen sues were evalu:ucll m;ing a 

,.:lra:ty nf gcntet.:hnical. cnnnmmcntal. sucrnlo!!rcal. antllugistictlkonstruclinn criteria. Two sites met ;dl 

tile \C;trch criterra ;111d were the suhieLinf detarkd lidJ study. :\ftcr further revicw hy the rroiect stully 
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team and consultmion with geologists. hydrologists. and managers of neighboring B:utdelier National 

Monument. the siting te:un contirmed a 29-hecmre \ 72-a~re 1 site on Pajarito Mesa as Lhe best location for 

the tvlWSDF <Pava 1991 ). 

1.1 Purpose and Scope or this Assessment 

Ill:.~~· 

lltis biological assessmem tBAl was prepared by the Biological Resources Evaluation Team !BRETI ot 

the Environmental Protection Group at L.-\NL. It evaluates the potential impact of consLIUction and 

operation of the MWSDF on threutened. endangered. :mJ sensitive species (TES) and Hood plains and 

wetlands in accordance with the following regulations and orders: 

• the 1973 Fedeml Endangered Species Act tESA) <USFWS 1988) 

• the New Mexico's Wildlife Conservation Act! WCA) ( NM 197-l) 

• the New ~texico Endangered Pl:uu Spl!cics A~t tEPSA) tNM 1985. NMFRC 1992. ct ~cq J 

• Roooplain/WetlanJ Exe~utivl! Orders 11990 and 11988tlJSFWS 1977a.b) 

• De paron em of Enl!rgy \DOE) Order 5-lOO.I 1 US DOE 1988) 

• Lhe National Environmemal Pl1licy Act! NEPAl\ L'SDOE 1992) 

• the Ckan Water A~ttCWA) tUSFWS 199~! 

• 10 CFR 1022 (DOE Cmnpliancc with FlooJplain/\Vetlands Envtronrncn~tl Review 

Requircmcms 1 (US FWS 19/lJ) 

In atiJitiun. tl1is BA aJJrcsscs the potential impacto!" the prnpllseJ i\IWSDF nn non-listed spcu~·, .:::J 

recmnmenJs mitigaunn measures 111 lessen 1111p:11.:ts. 

Scctiun 7 p(" the ES:\ t\:quircs all rcdcral agencies til en~ure that their activities and progratn\ d,, 1:1 •• 

jeopardit.c the cunttnued e~ist~tll:e of any I, ·.·~ally li\tt:t.lthre:ucncd ur enuangercd ~recies or 11, 
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designated critical habitat. New Mexico's WCA and EPSA require fcdeml agencies to avoid adverse 

impactS to species !.hat are under state protection. Secuon 7 of the Federal ESA. as well as New Mexico's 

WCA and EPSA. is implemented witl1in tl1e framework of NEPA. 

There are three possible ouu:omcs of n TES species assessment. It cnn tind thnt: 

1) tl1ere are no TES species utilizing habitat in l.he proposed project area: 

:) there are TES species utilizing habitat in l.he project area or tl1erc is habitatthnt may be 

suitable forTES species in tlle project are:L but tl1e project would cause no adverse impactS 

to tJ1e species: or 

3) tl1erc is TES species habitat in the proposed project area. :u1d adverse impactS toTES species 

arc expected. 

If no adverse impacL~ arc expected from tJ1e proposed project. the biological evaluation is reviewed by the 

appropriate state or tedcral agency for concurrence. LANL initiates formal consultation witl1 the 

appropri:uc state or fedcr.1l agency if tl1e proposed projectts expected to jeopardize :Uiy listed species. 

Consultations can result in project aprrov;ll. pro.rect modilications. the selection of an altemativc site. or 

abandonment of the proposed project. 

1.2.:?. Floodplains :md Wtttlands 

Two Executi,·e Orders lEO~) provide prme~o:tion fnr lloourlains and wetl:u1us. EO ll9~X. "Floodplain 

\lanagemem" 1 USFWS lYiia). ensures tl1e prmectionof ll1>1>dplains and stipulates tl1at before any 

federaily funded project in a tlouJplain is initiated. tlte potential effects of the action must he evaluated. 

EO lliJ~>Il. "Pmtectionllf \Vetl;utus" ( USFWS 197/h). reqUJres all federally funded agencies to prote~o:t 

wetlands fmm loss anu/or degradation. 

Feueral Regulations 110 Cr-R 1022) 1>utlim: the proceuures fl,r OOE l..'umpliant:e with the 

lloouplain/wc:tland EOs and pronde a mc::Uis for public rev1ew 1 USFWS I IJ71J). These regulations requtr..: 

t -- ... 11 •. ,. : ,, T1 •• ,...,, •. ,, • 
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impacts are addressed in NEPA documemar..ion and Federal Rl!gister Noutication. If it is determined lhat 

tloodplains or wetlands would be affected by tl1e proposed project. t.he lloodplain/wetland assessment must 

Jetennine if lhe impact would be adverse. 

Aoodplains and wellands receive addiLional protecr..ion by t11e Clean Watl!r Act (USFWS 1993). Under 

Secr..ion 4~ of lhe CW A, t11e degrad:1Lion of wethmds ;u1d tloodplains is controlled by restricting L.be 

discharge oi till imo t11cse sensitive areas. Depending on l11e size of the l1ooJplain or wetland. two types of 

discharge permits may be issued by l11e LIS C.>rps of Engineers: Nar..ionwide Penn its 1 if l11c impact is 

conlined to less lhan 4 hectares. or 10 acres). und Individual Pcm1its (if the impact will affect an area 

larger t11an 4 hectares. or 10 acres). Pennits must be issued before the proposed acr..ivities can be ntitiated. 

1.2.3 DOE Orders 

In addition to t11e above regulations. DOE Order 5-JOO.I CUSDOE 19SS) requires DOE facilities to 

conduct a pre-operationall!nYironmemal survey prior to tlcvclt>pmem of any new site. construcuon ol any 

facility, or st.an-up of any process t11at has t11e potl!mial for signilic:uu adverse cnvironmetllJJ tmp:1ct. Titc 

survey should begin a minimum or one year. anti preferably 1wo years. before start-up to evaluate btotic 

communiLies for at least one t'ull cycle 111' seasons. Titcse baseline d:!la ar~ mcorporated imo work piJns for 

furtl1er SllC investigation. 

2. ENVTIWNi\IENTAL SETrL'lc; 

2.1 <~cncral St!ltin!,! 

TI1e pmject area is loc:11ed wrthin the houmbries of DOE property 111 Los Alamos Cuumy. New .\ k '.lul. 

:1rpmximatcly 105 km \(15 miJ nnnh ot' Albuquerque and ..J.'\ km 1.\0 mil uonhwesl of Salll:l F--: tl-1·~ ll. 

Thl! tlomJn:lllt rhys1c:ll k:uun: in I he L\:"'L area i~ 1ft~ Paiarill> Pfah:au. a hm1d. dissecled pf:Hc.:u 

comprisetlof numemus ;dlernaun~ narn>w mesas :111u canyons at !he base of 1he krnet. rvltHJII!;IIII\ :·i:c'c 

volc:uuc nHHIIHallls Ire ahlll!,! the IH>nhwe~l 1nar):!i11 ullhe Rio (ir:uHk Rill I lJunor1 i'JX2). 
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The plateau is approxirnmely 32~0 km c~0-25 mi) in length and 8-16 krn <5-10 mi) wide. Elevations on 

the Plateau vary from approximately 2380 m (7800 fl} ;1bovc sea level ncar l11e mountains to 1890 m 

(6200 ft) at the plateau's lower edge on the rim of \\11ite Rock Cu1yon. Plateau canyons are 46-91 m ( 150-

300 ft) deep and !Jl-1M3 m t300-600 ft) wide. 

The bedrock of the plateau comprises Bandelier Tuff. a welded ash fonnation deposited during volcanic 

eruptions in the Jemez Mountains roughly l.1-1A million years ago tLANL 1988). The tuff overlays oilier 

volcanic layers. which in tum overlay the conglomerate of the Puye Fonnation tLANL 1988). This 

conglomerate imenni:<es with Chino .l\lesa basalls along the Rio Grande River. 

2.1.1 Regional Climate 

.l11e climate in the LANL region is a semi-arid. temperate mountain type <Bowen 1990). Climate 

characteristics in this type ;~re highly variable se;ISon to sc;ISon as well as yc:1r to ye;~r. For example. 

precipitation at the Laboratory, including rainfall ;u1d wmer-e4uiralcm snowfall. averages about 4fl~:m 

( 18 in.) per yc;~r. but ye:1r to yc;lr accumulations have v:~ried hy ne;~rly 60 em !~4 in.) over the past o9 

years. Precipitation increases willll!lev:ttion on l11e Paj:1rito Pl:neau so ll1m l11e western portions ol L.-\~L 

receive considerably more rainf;lll and water-equiv:llcnt snuwfall tl1:111 the lower elevations along tllc R 111 

Grande. Precipitation is mll cn:nly Jislrihutcd through l11e ye:1r. but nccurs 111 twn distinct periods. Dunne 

the summer monu1s <predominantly July and Augusu. air masses from the Gulfs of Mexico and CLlih'nll.l 

bring l11e hc:tvicst prccipitatllml't" the yc:lr. with rainf:llllm:ally conccnlrateu in the vicinity lit" L.hunJ..:r 

~howcrs. Winter storms derive from P:u.:itic fromal systems and Jcliver lesser :unounts of rrccipit:llluu 

t"rom November through i\l:1rch. much of it in the lonn of snow. 

Temperatures 111 tJ1e L:thoratory n:~11111 arc rcl:llively 1111ld and vanahle. Even thou;:h L11s Alamos ~., 

,ituatcu at a relatively l1'w latuuue t3:'":::!' :-.J11rthl. :ur temrcraturcs an: tyrically cool because oltll..: . .:. ' . 

2~55 111 17400 ftl aver:tgc clc.:\·:uillll. Thin. dry air and clear skies enl'oura~e btllh stroll~ daytime llc:ltlll: 
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;md nighuime cooling. resulting in differences in tlle daily temperature e:memcs of :IS much as l4°C 

(25"f). 

A wide range of temperatures occur in Los Alamos. Winter temperatures typically range from -9°C to -

-I"C (15°F to 25°F) Juring the night and from l"C to IO"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 

to :!7°C (70 to 80 °F) nmge. occasionally reaching 32°C (90°F). Even after tlle wurmest days. the 

relatively min air. light winds. clear skies. and dry aunosphere cause nighttime tcmper • .Hures to drop into 

llle 10°-I5°C (50-60 °F) range. 

2.1.2 Regional \'~elation 

·Nortllem New Mexico's S~:mi-:uid environments support a diversity or plants whose distribution is in large 

pan detennined by ele\'atil,n. G..:ner.lily. ;uid-dimme \'ege~:uion dominates at low elevations :md 

"egetation adapted to more consistent moisture grows at higher elevations in the moumains. TI1e v;uied 

topography ;Uld venicul relief l'f the J..:mez mountains and Paj:uito Plate:1u support ;m espccia.lly rich and 

Jivers<: subset of the regional \'Cgctation. Plains and Great Basin Riparian-Deciduous Forest grow at tJ1e 

lowest clev:uions in Los Al:unos County along tJ1e Rio Gr:mdc llnodpl&lill, about 152-l m. or 5000 ft. above 

sea level. l11c trees tJlaL chara~o·tcrize l11is \'Cl,!Ctation type. such as cottonwood 1 Populus spp. ). willow 

(Salix spp. ), :md non-nati\'c salt cedar 1 Tamarix f't'llfwulra 1 :md Russi:u1 olive 1 EleagmrJ tlllt:rwitofia). arc 

restricted to areas where water is available :u \lr ncar the ground surf:1ce yca:-mund. Above tJ1c Rio 

Grande lloodplain at clC\':tllllllS r:mging fmm ah,lUt I ilK I-I x~o meters ( 5600-6200 m. OIIC·sccd_iumpcr 

Uwripc•rtrs munO.IJJerma 1 lll:~o·omcs the mu.st common over story spcctes. often mtcnnixcd with lesser 

amounL'i of pilion pine t?inus t'cllllisl. [3,l(Jlof these tree spcdcs. typical of the Grcm Oasin c,>nifcr 

Wuodlanu. are tokr:ull of a rdatin:ly dry climate and together they form :111 tlpcn pilillii·JUIIipcr woodland 

at clevatmns of I XlJII 11 > 2100 111 1 h200 to (ll)()O fl) 1111 the Plateau. 
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As the elevation increast::s towards the Jemez Mountains. the piiion-juniper woollhUld community 

gradua!ly imergradl!s imo Rocky ~lnuntain Mon1.1ne Conifer Forest. where im.:rc:1sed precipimtion allows 

ponderosa pine tPinus ponderosa I to become a dominant species m ubout2100 to 2:90 m t6900 to 

7500 m. White tir iAbies c:oncolon ami Douglas lir IPseutiotsugcr men:.iesii) grow along the north-facing 

slopes at intenneuiatc cfev;uions. These spedes arc often imcnnixcd with ponderosa pine and fonn a 

mixed-conifer community. Species ,1f 1..he Rocky ;...toumain Subalpine Conifer Forest and Woodland along 

the extreme western edge of the county :mu arc more prevalemllt the higher elevations of the Jemez 

Mountains. 

Most of the streams in Los Alamos County arc epllemeral and do not support wetland vegemlion. but 

pennanem tlows from springs •mtllaboratory f:Lcilitics crc:uc a small number o( pcnn:mcm or ncar

·pcnnancm streams in some c:utyons. indulling P:1jarito C:myon atlj:Lcentto Are:1 G. Vcget:1lion of t11e 

Rocky Moun1.1in Riparian O..:ciuuous Fnrest antlt.he Pl:1ins Interior Marshland grows along this stre:un. 

~.::!. Description of the Projt!ct Arc:~ 

The pro_ject area is within TA-67 at. LANL 1 Fig. 2l. Pajarito 1\les:L is J,lcatcLI int..hc west central portion of 

LANL :Uld is bordered hy Paiarim C:uty11n on Ill!! north ;uu.luppcr Titrecmilc Canyon on rhc sout11. i\lost 

nf T A-6 7 and the northeast em p;mhanuh: ofT A-15 arc on tlte mesa. Thl! ropo~raphy induues steep 

~:myon cliffs. a rei:Lt.ively ll!vcl mesa ''lP and c:Uiyon houoms. and gentle w steep talus slopes. 

Development in t11c :Ltca induues an access perimeter mad that. extends wc~tln cast along the entire 

lcngtl1 of the mesa and a lire rnadlhat nms nonh-soutJt midway dnwn the mesa lop. Till! Universal 

Tr;Uisvcrse Mercator coordinates 1 UT;\lsl for the pmjc~t area :Lte given in Table I. 

Paj:Ltito Mesa is situated ,m a series ,,r vnkant~ ashllow and ashfallturrs colk~livl!ly referred tn as the 

T:-hirege Member of the BanJdicr F,•rmauun . .-\1 tlte pmie~.:t site. the member i:- :2(1:2 m1X60 fll thick ;utJ 

indu<..les several Jislin~t layl!rs ul wddl!d ;111u uuwducd tuff ( 1\h.:rrick/Danu.:s & Moure 11)91 ). Tla:re ;trl! 
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• Frijoles--very tine s~utdy lo~un 

• Pogna--line sanc.Jy lomn 

• Nyjack--Ioam 

• Rock outcrop-liulc or no soil ucvciopmem 

• Hackroy--sanc.Jy loam 

TABLE I. UT:VI Coordinates tor the Project 
Area 

Zone E:tstin~ Nonhin~ 

13 ~82-HlO , 1765900 

13 ~87~00 1765900 ·-- -
13 ~~7~00 176-J900 

········-··················································-·········-··························· 
13 ~X::!~IlO 176-J900 

11te project area has been c.Jesign~ueJ as a hu!Ter zone for LANL activities since I ~~9. Previously. pans of 

the area had hosted a !iring site .. a hurn stll!. :u1d :1 gas cylinder storage area. l11cse acuvities createtl sites 

where there may he hazan.lous and/or r:u..lio:u.:ti\'e nHueri:lis at or heneath the soil surface. 

1.3 Previous Studies 

Prior to the surveys initiated for this stud~· in 199~. l.lllly a sm;lilnumnber of hiulogical studies had been 

cumpletetl within or nc:tr t.he project :trea. Some llf these stuc.Jies im:luc.Je infnnnatinn nn hiolugic.:al 

resources. induc.Jing TES spcetes that may mhahit the pn>JCCt :tre~l. 

2.3.1 l'lanl'\ 

A plam survey nf TA·ll7 tool.: pl:u:e in (llll2 ( Foxx l.'l aLl. Appendix A ~:untains a c.:hcc.:klistuf iJcmilietl 

pl:un spct:ics identilicd in !his study. Jarnuc and Ro~crs ( llJlJ2) cxaminec.J two I 00-m tJ30-I't) circul:tr 
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plots tor fungal and slime moiJ species. one in pinon-juniper on Pajarito Mesa anJ tl1e otber in mixed 

conifer of Pajarito C:u1yon. AppenJix B comains u checklist of fungal :u1d slime mold species identified 

during this survey. 

2.3.2 Wildlife 

2.3.2.1 Invertebrates 

Terrestriall11vertebrates 

No invertebrate stuuies ha\'c been completeJ wil11in t11c project are:1. but four species of terrestrial 

mollusks and at least tifly-se,·en f:unilies of terrestrial insects ha\'e been idemiticd on DOE propeny in 

Los Alamos County. Many of these inhabit the project area. Genera and species identitications have not 

"yet been continned :UJd <~uLlitional 1-:unilics will probably be idcmiried in tl1e future. Appendix C lists all 

;uH species found wit11in TA-6i. 

Aquatic l11vertebrates 

Few studies on a4u:~tic inn:neor:ucs lwve heen conducted in Lus Al;unos Cuumy. A studr is underway to 

collect and identify a4uatic insects wi1l1in ;uJd adjacemro DOE property: TI1irty-threc l~unilies h:~ve been 

collected to Jate. TI1ree species of a4uatic mollusks have heen iucntilied on DOE property and furtllcr 

surveys arc c:tpected to yich..J aJuitional species .. .1. numocr of ll1ese live in the wetlanu habi~us ot Pajarito 

C:Uiyon. 

1 • .3.1.1 \' ~rtchr:ltl."i 

No f"tsh have heen founLI \Ill DOE propeny. althou;!h lish have hecnohserved in anu dllWIISire;un from 

Guaje Rcscn'11ir. Los Alarnos Rcscrvorr. anti at the conlluem:e of White Rock Canyon anti the Rin Gr;UJLie 

below Andlll Sprin~s. Titerc is nolish habitat in the Yicinity of the project area. 
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Reptiles and Amphibians 

Biologists hnve u.lcmiticu seventeen species of lizards :md snakes in the LANL region. ~lost of these 

reptiles could live in the proJect area vicinity. altltougb there have been no surveys tltere for these animals. 

Seven species of ~unphibians have been found in the LANL area. and habiuu for most of these species 

occurs within the project area or adjacent c:myons. A checklist of tlte amphibi:uts and reptiles found in 

Pajarito Canyon is in Appendix D. 

Birds 

Over 200 bird species. including m lea.st 11::! species of breeding birds, hnve been idcmiticd in Los Alamos 

County l Travis 1992). Thirty-nine of tlte breeding bird species arc rcsidems and fifty-nine :U'e migratory 

summer residents. A checklist of llte birds found in the project area is cont.'lined in Appendix E . 

. llammals 

Twemy-nine species of ~mall m:unrna.ls have been found in the LANL area. Mule Jeer ~md elk arc the 

most visible large mammals nt' the rc~ion. TIH:se species generally winter in the lower elevations of t.lle 

Paiarito Platc:lU. including many of the mesas and e:myons along the central and eastem portions of the 

coumy. Titcy generally spend the summer at higher elevations in the Jemez Mountains. However. recem 

surveys in l.l1c Los Alamos C0unty area indicate that growmg numhers uf large m:unmals arc residing 

year-round :lllowcr clc:vations. im:luuing the area where the MWSDF wou!J be pf:u.:eJ. 

1!1 I 992. Raymer :utd Bi~gs captured small mammals at transects in Thrcemilc Canyon in TA-1.5 :md T.-\-

1 ~.As pan of the same study. Raymer and Biggs also trapped smallm;unmals in urper Pajarito Canyon 

immediately nnrl.ltwest nf the propnscd prure~.:llocation. Raskevitz tllJ9:!) cslahlisheu relict transects in 

thl.! project area ll> uwnum the rclauve usc lllthe area hy mammals nf medtum and large size. Data rrom 

these transe~.:~s has IIlli hccn fully auafyzcd. ~l:unmal spec1es tdL'nttlieu durin~ thc;-;e ;-;wuics proviue a 

"·1rt1:d m:unm:ll checklist r,,r the proic~.=t area 1 t\ppenuix Fl. 
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2.3.3 Threatened. Endan~ered. and Sensith·e Species 

.:!.3.3.1 Plants 

Prior to this nsscssmenL no TES plam surveys hnd been conducted within Lhe project nren. 

2.3.3.2 Wildlife 

For scvernl yc3CS, Kennedy has observed northern goshawks <Accipiter gemi/is) and Cooper's hnwks 

t.J.ccipiter cooperii) on LANL property. gathering d:un on home range size :Uld :activity patterns nnd 

chnrnctcriring topography, vcgetntivc structure. :md composition of nest sites. TI1e study includes 

information on diet, prey species, :md reproductive success. Kennedy lms sighted rnptors in the genernl 

vicinity of the project nnd believes some of t11ese mny have been gl•.)nawks, aJtJ1ough Lhis has not been 

con fumed. There have been some uncomtirmed sightings of goshawks in Lhc genera.! vicinity of tJ1e 

project area. 

3. SURVEY :\IETHODS 

BRET initiated t11rce levels nf survey wiLhin :Uid ncar t11c pr~jcct area. The primary purpose of Lhcsc 

surveys was to evaluate habitat and dctennine if tl1erc were any species of concern or sensnive areas t11at 

wuld be affected by the pmposcu MWSDF. 

3.1 l.evd 1 1 Reconnaissance) Sur"c~·s 

TI1c Lcvel I survey is a wa.lk·through nf the prOJCCt are:a Ill note general habit:tts :u1d site features. IL is tlle 

initial survey nt tl1e project area and is dcsigncd Ill uctenninc placemcm of line tr:Uisects. presence or 

absence of water sources anu lloodplains. and evidence of previous disturbance. TI1e Level I survey of tl1e 

;'viWSDF pnlJCCt area iucntiticd sc\'cral ~cneral ,·cgetatiun types. These typcs were useu as search critcna 

in rhc l3RET TES Jatahase. The scan.:h inuicateu that. because of the presence of habitat potcnt.ially uscful 

to ~liiiiC TES ~rectes. Len: I~ 1 hahitaLc\·afuauunl surveys were requircu. 
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3.2 L~vel2 CHabitat £\'aluation) Sun·eys 

Based on the general des1."riptions of vege1..1tion from the Level 1 sun·ey, Level :! surveys were designed to 

quantitatively detine habitat. BRET used the relined habitat descriptions to detennine if any habitat that 

could be used byTES species was prcsem. For this assessment. standard ecological techniques were used 

to analyze cover. density. anu frequency of species in overstory and understory vegetation nt the MWSDF 

site. Information obtained from tJte vegetation studies was cmegorizeu into a hierarchical system of 

vegetation types for mapping. BRET llten compared llte vegetation types with specitic habitat 

requirements for threatened. enuangered. anu sensitive species. If ll1e habitat requirementS of a particular 

TES species were not met. the site was consil..lered unsuitable habitat anu no further studies for that . 

species were conducted. Conversely, if any of llte habitat coulu be used by listed species, Level3 surveys 

were initiated. 

1lte classitication for bllth upl:mu :UJd wctlanu vegetation types for the Pajarito Plateau. induuing known 

and potential habitm types and phases. is based on descriptions by Brown tl9R:!l and Muir anu Ludwig 

C 1979). No auempt was made to uesign:ue new habitat types tor the ~lWSDF proJect area. Vegetation 

associations in the project are:1 that diu not lit within uesignateu habitat types were dassilied with the 

habitat types they must doscl~· resembku. 

Using this approach. BRET sur\'eyed ten study sites on and around Paiarito Mesa. Sites were chosen 10 he 

witltin areas that woulu be afl"cl.·u.:d by the MWSDF. All were lncateu witltin TA-67 anu TA-15. At each 

site. botl1 understory anu nvcrswry vegewtiun wmpmtents were identilieu ant.! mcasurcu. Transects were 

numbcrcu in each stul.ly site :1110 dcs•gn:uel.l either as understory tu) transects or canopy tc.:l transel:LS. tS..:..: 

Fig. 3 ror tr:utsec.:t lnc.::ui~liiS.l 

3.2.1 0Ycrstory E\'alu:llion 

BRET used the line int..:rn:pt tcchnilJUe tLinusey llJ55; Woodin anl.l Lindsey llJ5-l) Ill dtarac.:terizc the 

nvcrswrv in cnlllfcrous l'l'fC.~ts. Transects were cstahlishcu in the habitat and ual:l w..:re collected witJun ;1 
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6-m !:!O-ft) wide strip centered on the 213-m l 700-ft) transect line. Within the sLrip, BRET measured the 

diameter at breast height l DB H) or :ul single-stemmed Lrees ruuJ counted all shrub stems greater than 0. 9 

m (3 ft) in diameter. To determine foli:.IJ' cover. BRET measured the Jistance along the centerline of the 

Lransect that wns covered by a vertil:ru projection oi overstory omo the Lransect. Pl<uH frequency was 

measured along the transect witl1in rectangul:.IJ' plots measuring 15 m t50 ft) in lengt11. 

BRET used a circul:.IJ' plot technique to measure the overstory components witJ1in rip<U"ian zones and 

pinon-juniper woodlru1ds. Circular plots were established every 30.5 m (100ft) along a Lransect line 

witJ1in the habitat to be evaluated. From :1 center poim on the transect line. basal diruneter of aJI multi

stemmed Lrees within a 9.1 m t30 ft) -radius was measured. For smgle-stcrruneJ Lrees witltin a 9.1 m l30-

.ft) radius. DBH was measured. BRET also c:oumed all shrub stems <Uld estimated overstory cover within 

each qu<U"ter of the circui<U' plot. 

Analysis also induJed calculating <Ill importance index for all tree and shrub species within t11e u:msc~.:ts 

by averaging relative CO\'Cr. relative density. :UJd relative frequency tor cad1 species. The imporwncc 

inJex is a measure or spcc:Jcs Jominancc within a u:msect. 

3.2.2 Shrub Layer E\':lluation 

WooJy species were scparatcJ imo two categories. trees and shrubs. for purposes or analysis. 1l1c DB H of 

trees was recordeJ while t11c number of stems wl.!rc coumed for shrubs. Data on all shrubs in t11e transct.:ts 

arc listed in t11c m.:cmnpanymg tables. All wooJy spi.!<:Jes were dassiliell as shrubs if their di:unc1cr :11 

breast height was less than i.6 em tJ in. I anJ thl.!ir height was less than O.lJ rn 13 l't) . 

.3.:! • .3 Understory EY:tluatiun 

13RET usl.!u the quaJralnll.:tlHld with a 20 x 50 rm t7.1J x I'J.7 in.} Daubenmire plol l Daubcnmm; I 'J~'Jl Ill 

measurl.! pcrcem cover 11f l'rypll>!!:um<: and hcrha<:l.!ous plants. hare suil anu I i tter. aml shrubs kss tl 1. u1 1 l lJ 
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m (3 ft) in height 1l1e quadrats were placed on lbe same transect !bat 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 lbe transect at 3-m (10-ft) 

intervals for a minimum of 2 I 3 m (700 ft) or until lbe number of species within scveml successive plots 

had not increased. 

AU plants were identified using Hitchcock (1950), Martin and Hutchins (1980), Foxx and Hoard (1984), 

and Foxx and Tierney ( 1985). When necessary, voucher specimens were collected and archived in lbe 

herbarium at BRETs lab at LANL. Any questionable identifications were clarified by consultation wilb 

the University of New Mexico Herbarium in Albuquerque. 

3.3 Level3 (Species Specific) Surveys 

Based on the results of the Level I and Level 2 surveys and on consultation witJ1 experts. Level 3 surveys 

were initiated only for tl1ose species tl1at may tind suitable habitat in tJ1e project area. 1l1is process 

resulted in lbe consideration of three species: the Mexican spotted owl (Strix occidenralis). tJ1e spotted bat 

(Euderma mczculatwn), and tl1e nortJ1em goshawk (Accipiur gemilis). 1l1e Level 3 surveys involved on

the-ground lield studies for tJ1e species of concern. 

3.3.1 Goshawk Sun·ey Procedure 

TI1e goshawk inventory metJ1od was b:ISed on procedures outlined in Kennedy nnd StaJ1Iecker ( 1993). TI1e 

technique is a broadcast survey using goshawk ahum calls to mtmct goshawks. Because tJ1e steep side 

slopes of tJ1e canyons were difficult to travcr.;e, inventory routes followed tJ1e rims of canyons and canyon 

bottoms. Calling sullions were est:tblishcd along the inventory routes at intervals of ISO m (492 fl) during 

goshawk incubmion smge, and at 200-m (656-ft) intervals during early nestling to llcdgling dependency 

stages (Sinton and Kennedy I C:J93). 
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Researchers broadcast alarm calls using a modified Sony Sport Walkman and a modi tied Realistic 

Musical Powerhom. Goshawk alann calls were played at each calling station and data on each raptor 

sighting, including rnptor species, age, 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 area was scanned for an active nest until a nest was located. If no nest was 

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

1993). 

3.3.2 Spotted Dat 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 each pole. Nets were deployed at dusk and inspected every fifteen 

minutes. If a 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 were released after the information was recorded. 

3.3.3 l\lexic:m Spotted Owl Survey Procedure 

Two techniques were used to survey for the Me:tican spotted owl. The tirst was a reconnaissance survey to 

evaluat.c potential spotted owl habitaL Titis survey concentrated on tlte canyons at.ljacent to Pajarito Mesa 

:utd involved a visual evaluation of the presence and abundance of habitat components tltat coult.l be used 

by spotted owls. Titis information was used to detcnnine the likelihoo<.llor spotted owls to nest in t11e 

vicinity of tlte project area. 

Tite secont.l type of survey usct.l for spottct.l owls was a bmalkast survey. Rccort.let.l ow I hoot-; were 

hroadcast at several locations along tlte edge of SoutJ1 t-.'lcsa immediately north of Pajarito Cmyon. All 

ttwl responses were noted. including information on srccics and location relative to tl1e calling stat.ion 
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This survey was not meant to be a complete survey but was intended to gather infonnation on habitat 

potential. 

3.4 Wetlands and Floodplains Sun·eys 

To identify all wetlands and floodplains near the project area, BRET fltSt consulted National Wetland 

Inventory maps produced by the US Fish and Wildlife Service and then conducted vetgetation surveys in 

potential wetland areas. BRET used the vegetation data to compile a plant checklist and then consulted 

Corps of Engineers Wetlands Delineation ,l;fallual (Environmental Laboratory 1987) to determine which 

plants were wetland 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 Levell (Reconnaissance) Surveys 

During the Level l survey, BRET locmcd sampling IOCltions. established the best access routes for future 

work, :md began gencml obscn·ations of wilulife. terrain. and the degree of uisturbancc at the site. In 

addition. the reconnaissance surveys iucntitied tive general plant communities to usc as search criteria in 

the BRET TES tbtabasc: 

• Mixed conifer 

• Ponderosa pine 

• Pition pine-ponderosa 

• Pition pine-juniper 

• Riparian 
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4.1.1 Species Identified in the DRET Database Search 

The initial search of the BRET TES dat:lbase revealed a number of species whose general habit:lt 

requirementS matched the veget:ltion types identified in the project area. TI1is list includes plantS and 

animals from St:lte and federal listings. 

4.1.1.1 Threatened and Endangered Plants 

Federally Listed Species: The dat..1base search did not identify habit:lt in the project area that would be 

suit:lble for any federally listed endangered or threatened plant species. However. h:tbit.at in the project 

area may be suitable for four candidate species: 

Tufted sand verbena 

Wright fishhook cactus 

Sant:l Fe cholla 

Grruna grnss cactus 

Abronicz bigelovii 

:Hczmmillaria wrigluii 

Opw1ticz \"iridijlora 

Tvumeya papyracantila 

State Listed Species: Four st:lte-listcd endangered plant species met the search criteria: 

Wright tishhook cactus 

Santa Fe cholla 

Gr:una grass cactus 

Checker lily 

4.1.1.2 Sensitive Plant Specit:S 

Jfammil/aria wrigluii 

Opunlia \"iridijlora 

Tvumeya papyracantlw 

Friti/laria mropurpurea 

Under the Federal Endangered Species Act and New Mexico State statutes, only those plant species ll1:1t 

arc listed or arc candidates for listing arc protected. New Mexico also lisL'i those species occurring wnJ11n 

t11c !;late tlJat arc considered rare because of rcsLrictcd distribution or low density. Rare phuns arc scns 1 u \ c: 

1n lnn!.'-tcnn or cumulative land-usc impacts and vulnerable to tJlrcatcning biological or climatic events. 



BiouJgical r\ss~ssm~ntfor til~ Mi.t~d Waste Swroge e1nd Disposal Facility 

The state monitors the following sensitive species to detennine if they should be elevated to endangered 

status: 

Tufted sand verbena Abronia bigelovii 

Sessile-flowered false carrot .. Heres sessiliflonts 

Cyanic milkvetch Astragalus C)•anetts 

Santa Fe milkvetch Asrragalusfeensis 

Taos milkvetch Astragalus pttniceus var 

Sandia alumroot Heucltera pttlclle/la 

Pagosa phlox Pltlox caryophylla 

4.1.1.3 Federally and State Listed Wildlife 

F~derally listed species: Two endangered, one threatened. and lhree candidate species met the database 

search criteria: 

E:-IDANGERED SPECIES: 

• Peregrine falcon (Falco peregrinus) 

• Bald eagle (Haliczeews leucocepltalus) 

THREATENED SPECIES: 

• Mexican spotted owl (Strix oc:cidentalis var. Iucida) 

CANDIDATE SPECIES: 

• Northern goshawk (Accipiter gemili.r) 

• Willow nycatcher (Empidoncz:r rrailii) 

• Spotted bat (Emlemna mczcu/arnm) 

State listed species: 111e following species listed as tlJreatened in New Mexico mctlhc sC<ltch criteria: 

E~Di\NGER.ED SPECIES 

• Cummun black hawk (!Jweogal/u.\· tmtlmu.:iflus) 
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• Willow flycatcher (Empidonax traifii) 

• Peregrine fn.lcon (Falco peregrinlls) 

• Mississippi kite UctilliCl mississippiensis) 

• Mexican spotted owl (Strix occidenta/is var. Lucida) 

• Spotted bat (Euderma maclllLilllm) 

4.2 Level 2 (Habitat Evaluation) Surveys 

4.2.1 Overstory Evaluation 

Specific site characteristics (e.g., dominant species, density, cover, and frequency) arc discussed and 

compared in the following sections. 

4.2.1.1 North-Facing Slopes 

Because north-facing slopes retain moisture beuer Ulan other slope aspects, vege1.ation is generally denser 

on north-facing slopes Ulan other slope <tSpects in U1e northern New Mexico region. North-facing slope 

1ransec~ in the project agree with U1is trend. On a north-facing slope along Pajarito Canyon, ponderosa 

pine and Douglas tir are codominams. Douglas lir. an indicator of the mixed conifer community, had 

greater density, cover. and frequency values Ulan Ulc ponderosa pine. Table 2 presents overstory 

vegetation characteristics in U1is norut-f<tc.:ing transect. 

TABLE., 0 -· verstorv v e!!et.1ll011 011 a nr - aClll!! N th F . Sl ope 

Transect Species Average Rclauvc Rclativ Relative lmpOCUUlCe 
DBH Cin.l Densitv e Cover Frequencv lnde~ 

3-c Ponderosa i.Sl J8.9X -l2.S7 -l1.67 -ll.l7 
pine 
Douglas 5.18 61.02 57.13 5~.33 5lUO 
fir 



Biu/o~ical Assessment for the Mixed Waste Storage t1nd Disposal Facility 

4.2.1.2 South-Facing Slopes 

Soul..b-facing slopes are nonnally drier l..ban adjacent north-facing slopes and lltus usually have a less 

dense vegetative cover. BRET surveyed south-facing transects in upper Threemile Canyon at two 

locations. Ponderosa pine dominated one site while piilon pine dominated l..be ollter. One-seed juniper was 

present in bol..b transects. but only at low densities (Table 3). These transects bad llte lowest numbers of 

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

transects were also low. 

TABLE 3 Overstorv Ve!!etation on n Soullt-Facimz Slone 
Transect Species Average Relative Relative Relative Importance 

DBH (in.) Densitv Cover Frequencv Index 

5-c One-seed juniper 0.05 9.52 0.00 10.00 6.51 

Pinon pine 4.45 9.52 0.00 20.00 9.84 

Ponderosa pine 3.78 80.96 100.00 70.00 83.65 

7-c One-seed juniper 3.38 20.69 3.80 0.50 27.68 

Pinon pine 6.96 79.31 70.99 66.67 72.32 

4.2.1.3 Mesa Tops 

BRET evaluated four transects along the top of Pajarito Mesa. all of them norllt of llte tire road. Tite 

dominant overstory species were polll.lerosa pine. pi1ion pine, and one-seed juniper (Table 4). A.llltough 

Rocky Moumain juniper w:ts present in two of the transects. only one tree occurred in each. Average 

DBHs were considembly lar~er lltan on the south-facing slopes. :utd two of l.lte mesa top transects had l..be 

greatest density of trees of :uty of the vc~ctation tr:Ulsccts. Percent cover ranged from 13.06 to 48.73. 
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TABLE4 0 verstorv v e2etauon on a M T esa op 
Transect Species Average Relative Relative Relative Importance 

DBH (in.) Densitv Cover Frequencv Index 
1-c One-seed iun~r 6.14 67.57 49.56 40.91 52.68 

Pinon 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 
Pinon pine 7.50 1.52 0.98 4.35 1.95 
Ponderosa pine ~.70 84.85 78.38 60.87 76.65 
Dou2las tir 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 
juniper 
Pinon pine 8.33 30.95 44.30 46.67 40.64 

9-c One-seed juniper 6.30 59.57 23.63 46.67 43.29 
Rocky Mountain 5.40 2.13 15.95 6.67 8.25 
juniper 
Pinon pine 6.66 31.91 38.21 26.67 32.26 
Ponderosa pine 6.27 6.38 22.21 20.00 16.20 l 

( 
4.2.1.4 Canyon Bottoms. 

Both cunyon-bmtom transects were located in upper 1l1reemi1e Canyon, just south of Pajarito Mesa. 

Species found within the c:u1yon bottoms were similar to those on the south-facing slopes and mesa tops 

(Table 5). 

T -\BLE 5 Over.;torv Vcoet.1tion in a Canvon Bottom -
Transect Species Average Relative Relative Relative Importance 

DBH (in.) Densitv Cover Frequencv Index 
6-c One-seed juniper 2.93 5.13 0.42 17.65 7.73 

Ponderosa pine 11.31 94.87 99.53 82.35 92.27 
8-c One-seed iuniner 3.03 58.73 35.64 26.09 40.15 

Pinon pine 6.7S 20.63 19.97 26.09 22.23 
Ponderosa pine 11.39 20.63 +US 47.83 37.62 

4.2.1.5 Riparian Zones. 

BRET read :1 transect in a riparian area of Pajarito Canyon along the nonhem boundary ofTA-67. 

Ponderosa pine here had the largest average DBH ( 11.54) of :Uiy transect (Table 6). Although the percent 

tree cover w:L<; fairly low ( 14.7:'). I he shrub cover was the highest of alltr:Uisects. 
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4.2.2 Shrub Lnyer Evaluntion 

4.2.2.1 North-Facing Slopes 

TABLE6 0 verstorv v e2etauon m a Ri !Pllllan z one 
Transect Species Avemge Relntive Rclntive Relntive lmpon.nnce 

DBH (in.) DensitY Cover Frequency Index 

10-c Pinon pine 0.10 1.72 0.68 11.11 4.50 

Ponderosa pine 11.54 74.14 85.33 66.67 75.3 

Douglas tir 0.91 24.14 13.99 22.22 20.12 

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

stems per acre and ll1e second highest percent shrub cover values of all transects (see Table 7). 

1ru ipeCICS On a TA.BLE 7 Sl b S 0 • aCID!! N rth F . Sl ope 
Tr:msect Species Stems/ Relative Relative Relative Impon.nnce 

Acre Densitv Cover Frequencv Index 

3-c I Gambel oak 1257 65.37 88.06 50.00 67.81 

Wnx currant :!.46 12.78 -U7 14.29 10.41 

New Mexico locust 3 0.16 1.01 3.57 1.58 

Mount.'lin mahogany 392 :!0.39 6.76 21.43 16.19 

Colorado barberry 25 1.29 0.00 10.71 4.00 

4.2..2.2 South-Facin~ Slopes 

BRET surveyed two south-facing slopes in TI1reemile C~u1yon. botl1 of which hatl signiticantly reduced 

numbers of stems per acre anti percent cover when compared to nortl1-facing slopes (TableS). 
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T l.BLE 15 Understorv Ve"et.'ltion in a Cunvon Bottom -
Transect I Species I Relative Relative lmponance 

Cover Frequencv rndex 

6u Sedge 1~.37 11.76 12.07 

Moumain muhly 12.35 10.08 11.22 
····-··-··-···--··· .......................................... ·····-·-········-· ········-·-····--·-··-· --·--··-···········-

June grass 9.06 8.40 8.73 
···--···-···---- ·--···-··-··-·---····-······· ........................ ·-····--··--·-·-·-·· ...................................... 

Little bluestem l-t82 10.08 12.45 

Golden aster 7.46 9.24 8.35 

Blue grama . 21.42 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 I 7.69 6.92 

4.2.3.5 Riparian Zone 

BRET measured tlte second-highest v:1lue tor plunt cover of all transects in the Pajarito Canyon riparilll 

area transect Several understory !'pecies that occurred here did not occur nnywhere else (Table 16). 

TABLE 16. UnJers1orv Vc!.!elation in a Rioarian Zone 
Transect Spcc1cs Rclmive RclaLi,·e Imporu.u1ce 

Cover FrcQuencv [ndex 

lOu Brmncgr:.lSs 6.56 6.5~ 6.5-' 

Red lop -B.98 :::t~6 36.12 

Blue1!i..l'\S 11.16 9.78 10.47 

Mcadowrue 17.74 1-'.13 15.93 

Bcllstraw X.63 17.:W 13.01 
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4.2.4 Habitat Descriptions 

The vegetation surveys identified lltree primary vegemtion communities within and adjacent to Pajarito 

Mesa: the Rocky Mounlain Monl41ne Coni.fer-ForesL the Greut Basin Conifer-Woodland. and the Rocky 

Mountain Riparian-Deciduous Forest Communities. lltese communities can be r'urthcr separated into 

series and habitat types. 

-1.2.4.1 Rocky Mountain Montane Conifer-Forest 

Titis community consists of two vegemtion series. ponderosa pine :utd Douglas tir. which can be further 

divided into habitat types. llte following habitat types were surveyed: 

• Ponderosa pine/G;unbel oak (on Pajarito Jvlesa) 

• Ponderosa pine/Wavylea.f oak Con a south-facing slope in upper 1ltreemile Canyon) 

• Ponderosa pine/One-seed juniper 1 in Lhc bouom of 1l1reemile Om yon) 

• Douglas Jir/G;unbcloak Con a norllt-tacing slope) 

4.2.4.2 Great Dasin Conifer-Woodland Community 

Much of Pnjarito Mesa is included wiLhin l11e Grcm Basin Conifer Woodland community and is in the 

pinon pine-juniper series. 1l1e following pirion pine-juniper habitat types were surveyed: 

• Onc-seedjunipcr/wavylcaf oak on Paiariw Mesa 

• One-seed juniper/Blue gr:una on Pajarilo Mesa and in llJrecmile Cut yon 

• Piiion pine/Moum:tin mahogany 1111 a soutlt·litcing slope of 11Jreemilc C:u1yon 

4.2.4.3 Rocky Mountain Hipari<tn·D~ciduous Fort!.'it Cmimtunity 

This wetland vegetation community nc.:c.:urs in lllc ripari:u1 arc:t of Pajarito Canyon and consists of a single 

habitat type: 

• Boxch.kr rn:tnlt:/MixcJ dccidunu~ ,,•rw' 1r1 p.,;.,_;,., e.,,.,,., 
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TABLE 13. Understorv Ve!!etmion on a South-Facin!! Sl~e 
Transect Spectcs I Relative I Relative Importance 

Cover Freauencv Index 

5u Little bluestem 20.43 1.2.38 16.65 

Mountain mub1y 15.87 12.12 1~.00 

Wonnwood 16.48 20.45 18.47 
··--···········-··-- ·---···-····-····-·-·-····· ···-·--··-···- ·--·----·-······· ·-·-·············-···--······ 

James 4.56 6.06 5.31 
hiddentlower 
New Mexico 7.96 8.33 8.15 
locust 
Desert 10.20 7.58 8.89 

···--·-·----- .. ~£>!2.1;11E.~~.Q!!_. __ . ··-··-···-··-· ·----·················· -··-------·-········ 

Gwnbe1 oak 6.26 6.82 6.54 

7u Blue grama 43.26 36.17 39.72 

Wonnwood 1.76 8.51 5.14 

Indian ricegrass 11.65 6.38 9.02 

Snakewecd ~.37 8.51 8.44 

Bluegrass ~.33 ~.51 ~.42 

Bromegrass 5.01 8.51 6.76 

-1.2 . .3 . .3 Mesa Tops 

lltc dominant gmsses in tlte four transects on P:1jarito Mesa were blue gnuna. mounmin mubly, gallct.l. 

:md big bluestem <Table 1-J). Some of the big bluestem clumps were the largest that BRET personnelllaJ 

encountered on LANL propcny. Dominalll forbs and non-grass specie:; included wonnwood. binerweetl. 

prickly pear cactus. snakeweed. and King's lupine. 

4.2 . .3.4 c~nyon nottomo; 

l11e two transects inl11reemile Canyon hnth had high species di\'crsity, but pcrccm cover and frcqucnn 

values were low for most species <Table 15). Four :-;pecics I mountain muhly, little blucstcm. golden Jq.:· 

;utd blue grama) accounted for over 50% or the impon:mce indices in buth transects. 
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TABLE 14. Understorv Ve!!et:ttion on a Me~ Top 
Transect I Species I Relative Relative I Importance 

Cover FreQuencv Index 

1u Mountain muhly 35.23 14.78 25.00 

Blue grruna 39.38 23.48 31.43 
··----·-··--··· ---·-·-·--··--·- ·······-·-·· ···-·-··--···-·-·--· ----···-·--····-···-·· 

Wonnwood 4.23 9.57 6.90 

Bitterweeu 8.77 6.82 7.79 

2u Mountain muhly 27.29 48.65 37.97 

Sedge 5.48 10.81 8.14 
···-···-·--···-··· -·-·------···· ... ---·--·· ··--···-----· ---··----···--· 

Blue grama 10.89 5.41 8.15 ---··-- --------··--
Nurrowleai 5.44 5.41 5.42 
vucca 

Big bluestem 45.36 16.22 30.79 

4u Blue grama 54.84 44.32 ..J9.58 ····-··-·····--········ ·---·-··-·--·-·--······ ............................................................................................ .. 

Mountain muhlv -U9 7.95 6.17 ....... __ , ............. ··-·---·············-··-·-···!--·-·····-·-·-·· ............... _ .............. - ...................... . 
Prickly pear 12.08 -L55 8.31 
cactus 

Biuerweed 5.50 5.68 5.59 

Acabane daisy 2.23 7.95 5.09 

King's lupine 7.13 lJ.09 lUI 

Gall em 6.03 6.82 oA3 

9u Blue grmna 55.26 33.95 44.61 

Biucrwccu IJ.99 I 0.49 10.:!4 

Wonnwood 12.97 15.43 14.20 

King's lupine X.04 11.73 9.89 

Snakcwccd 10.95 (1. 7') X.S7 
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TABLE 10 Shrub Soecies in a Canvon Bottom 
Transect I Species I Siems/ I Relative Relative Relative I Importance 

Acre Densilv Cover Frequencv Index 

6c Gambeloak 11 23 60.00 20.00 26.67 

Hybrid oak 19 ~0.00 100.00 80.00 73.33 
·-··----·· ·-·····---·-·-·--···-·· ··-·-·--······- ··-··-······-- ···········---···· ··-·--···-·····-···-·· ···-·-··-··--········· 
8c Hybrid oak 68 12.82 30.00 27.27 23.36 ··----··--·--· --···-·-·-·-··--·- ·--·--···---· ·--··-·····---····· ·-···-·---·-- -·---·---········-·· ................................. 

Apache plume 169 31.79 0.00 9.09 13.36 

Mountain 272 51.28 70.00 36.36 52.55 
mnho!!anv 

4.2.2.5 Riparian Zone 

The single transect in we riparian area in Pajarito Canyon showed a shrub diversity higher wan any ower 

( transect. Five species here had an import:mcc index greater than 10 (Table 11 ). 

TABLE II. Shruh Soecies in a Rioarinn Zone 
Transect Species Siems/ Relative Relative Relative lmponance 

Acre Densitv Cover Frequencv Index 
lOc Gambcloak 46.0 4.79 15.54 11.06 10.46 

Hvbrid oak 15.0 1.60 20.84 11.06 11.17 
Wax currant 41.0 4.26 0.19 3.76 2.73 
Willow 433.0 ..j.J.95 1~.94 14J~2 :!6.24 
Wild rose 5.0 0.53 0.19 3.76 1.49 
New Mexi<.:o 3.0 0.27 0.19 3.76 1.41 
locust 
Boxelucr Jl.O 3.20 36.92 36.Y5 .25.69 
maple 
Color.1do 390.0 40.43 i.1Y 14.~2 20.:51 
harberrv 

4.2.3 Understory Evaluation 

T:lbles 12·16 list the rel:uivc <.:Over. relative frequency. and imponancc llltlex ur all unuersLOry SpCClCS 

wiL.h an imponance inucx value grc:uer lh:ut 5.00. Unuerstory infonn:nion was <.:ollcclcu on north·f:!(.;tn~ 

;Ulu south-fadng slopes. ;L-; well as on <.:anyon bottoms anti mesa lOps. 
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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 

value (Table 12). Mountain muh1y was the domimuu gr.LSS species. Other abundmlt grass species included 

blue grass and June gross. Common forbs found on nortb-tacing slopes included pussytoes and bedstraw. 

TABLE 12. Understorv Ve!!etation on a North-Facine Slope 
Transect 

3u 

i Species 
i 

1 Mountain 
' rnuhlv 
i 
! Pussytoes 

i Relative 
1 Cover 
~ :!4.31 
' i 

:!2.98 

Rebtive 1 hnporumce 
FreQuencv I Index 

:!5.85 I 25.08 

8.07 ' 15.53 

! Junegrnss , 6.42 i 6.46 I 6.44 
·····-··--·--··-··---·-·-···-·----------.. ·-··--·-·· .. ·---·-·········---· 

i ' : I i I : 

······-·--·----t-~=~~-~~----····1·--·--?.:~:-···{----~:~~----j~~-~---··· 
1 Blue~rnss 1 19.17 I 9.69 1 14.43 

-1.2.3.2 South-Facing Slopes 

In the two south-facing transects in TI1rcemile c~myon. total percent plant cover was comparable to tllat 

found in the north-facin~ slope transect tTable 13). However. species of importance varied greatly 

between the two transects. On the south-facing slope. little bluestem was.the dominant grass species in the 

upper elevationaltranscct. Blue grarna was domin:uu at the lower clcv~nion transect A variety of forbs. 

including wormwood, snakewced, James hidden flower, and desert Lhoroughwon. were found on l11e 

south-lacing slope. 
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4.2.2.3 Mesa Tops 

Four mesa top transects were evaluated on Pnjarito Mesa. These transects showed less shrub diversity and 

a lower number of shrub stems per acre than either north- or south-facing slopes (Table 9). Various oak 1 

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

T L 8 S AB E s hrub ipectes on a s F . S1 outh- ncm!! ope 
Transect Species Stems/ Relative Rel:llive Relative Importance 

Acre Density Cover Frequency Index 

5c Wavyle:1f oak 246 29.48 21.13 16.67 22.43 

Hybrid oak 274 32.84 69.27 33.33 45.15 

Rabbit brush 124 14.93 0.00 4.17 6.36 

SqU:lwbush 3.11 0.37 0.00 4.17 1.51 

Wax currant 96 11.57 0.00 12.50 8.02 

New Mexico locust 90 10.82 9.60 29.17 16.53 

7c Hybrid o;lk 549 46.72 64.-:W 35.29 48.82 

Apache plume 36 3.06 0.99 11.76 5.27 

Rabbit brush 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 31.18 
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TABLE9. s s hrub ipecies on a Mesa Too 
Tr~msect Species I Stems/ Relative j Relative l Relative jlmpon.ance 

Acre Densitv Cover Frequencv Index 

lc Wavyleaf oak I 28 8.82 0.00 10.00 9.61 

Gambel oak I 115 67.65 100.00 ~0.00 69.22 

Hybrid oak I 34 10.78 0.00 20.00 10.26 

Mountain mahogany 40 12.75 0.00 20.00 10.92 

2c Gumbel oak 862 58.07' 65.55 57.89 60.50 

Hybrid oak 532 35.85 30.91 21.05 29.27 

Mountain mahogany 90 6.08 3.54 21.05 10.23 

4c Wavy leaf oak 189 30.18 53.97 23.08 35.74 

Hybrid oak 279 ~.56 ~5.03 23.08 37.56 

Squawbush ..,.., 3.51 0.50 15.38 6.46 --
Mountain mahogany 136 I 21.75 0.50 38.46 20.24 

9c Hybrid oak '251 56.25 54.65 ~.~ 51.73 

Squawbush 70 15.3S 18.18 22.22 18.59 

Mountain maJ1ogany 130 28.37 27.17 33.33 29.62 

~.2.2.4 Canyon Bottoms 

BRET examined two canyon bottom tr:msccts in 1l1reemile Canyon. 1l1e lowest percent cover and 

frequency values of all tr:uJsects were recorded here CTable I()). l11e high import:u1ce inuex for mount.:tin 

mahogany in Tr:msect Me represents :m :uwmalous deparwre from this trend. 
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4.3 Lev e) 3 (Species Specific) Surveys 

4.3.1 Species Dismissed from Further Consideration 

Of the species identified in the dat.'lbase search, BRET eliminated 13 species of plants and 6 species of 

wildlife from further consideration in this study. These species are not expected to occur in the project 

area for the reasons given below. 

PLANTS 

• Tufted sand verbena (Abronia bige/ovii). Titis species is restricted to Todilto gypsum and its 

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

• Wright fishhook cactus (i';/ammillaria wrightii). This small cactus grows in gravelly or sandy 

bills or plains. desen grasslands. and pinon pine-juniper zones. Although there is potential 

habitat for this species within the project area. the species was eliminated from furtller study 

because numerous surveys in potential habitat throughout LANL did not encounter the 

species (Foxx and Tierney 1985: Foxx et al. 1992: Banar 1993). Tite species bas not been 

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

• Botanists have found tlte Santa Fe cholla <Oprmtia \'iridijlora) only in an urban area of San1.1 

Fe County. Titese pl:uns appear to be strongly associated with south- and west-facing slopes 

in pit1on pine-juniper woodlands at about 2195 m (7200 ft) (New Mexico Native Plants 

Protection Allvisory Committee 1984). Altltough t11e project area includes terrain at this 

elevation, BRET found no specimens of tltis cactus during Level 1 or Level 2 surveys and 

eliminated it from further consideration. 

• TI1e grama grass cactus (Tvumeya papyraccmrlw) lives on sandy soils witltin basalt outcrops. 

Within Los Ahunos County, it has been round ncar t11e community of White Rock. TI1e 

species was not incluJcd in the LcvclJ :Ulalyses hecause the project area does not cotllam the 

necessary substrate. 

• 1l1e wood lily (Ulium [Jhiluclelplticwn var. w1diwn) occurs in moist mixed conifer 

communities. In Los Alamos Coumy, wood lilies grow ncar seeps or streams in well shaLicd 

areas. BRET excluded tJ1is species from Level 3 study because no wood lilies were found 

:dnn\' the stream in Paiarito Canyon during the Level I survey and because tile riparian areas 
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• The sessile-flowered false QJ'I'Ot (A/etts sessilijloms) is restricted to rocky cru1yons and 

slopes. usually on subslnltes of basalt or sandstone. TI1is species was not included in further 

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

been reponed in Los Alamos County. 

• Plank's catchtly (Silent plankii) grows in pilion-juniper habitat and is known to inhabit 

mountains along the Rio Gr.mde: TI1e species is restricted to mountains characterized by 

steep to sheer, rocky cru1yons. TI1e plants are found in protected areas that receive little 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 

bas been identitied to date. Paj:uito Canyon and TI1reemile Canyon have relatively steep 

slopes, but t11e canyon slopes adjacent to Pajarito Mesa are not sheer. TI1e species was not 

encountered during vegetation surveys on these slopes in 1992 (Foxx et al.). Habitat in this 

area may be suitable for Plru1k's catchtly, but erosion control measures outlined in Section 

6.3.1 of tllis assessment will prevent adverse impacts to t11e habitat 

• The cyanic milkvetch (Astragalus c_mneus) inhabits sandy or gravelly hillsides within 

pinon-juniper vegetmion. TI1e species usually grows adjacent to the Rio Grru1de has not been 

found in Los Ahunos County. AliJ10ugh there is potentiru habil.1t for tllis species witllin the 

project area, it was eliminated from further study because numerous surveys in potential 

habitat throughout LANL did not encoumer the species (Foxx and Tierney 1985; Fox:<: et al. 

1992: Banar et aJ. 1993). 

. 
• TI1e Taos milkvetch CAstralagus puniceus \':tr. gertrudis) is found on dry slopes of pinon 

pine-ponderosa wooc..llands. TI1is species was c..lismissed from further consic..lemtions because 

numerous surveys have failed to lind t11e species anywhere in Los Al:unos County. 

• TI1e Santa Fe milkvetch (Astragalus {eenis) is found on dry slopes of pirion pine-juniper 

woodlands. Numerous plant surveys in t11e general vicinity of t11e project :trea have failed to 

lind t11is species tFoxx :uuJ Tierney 19X5: Foxx et al. 1992: Cross 1994; Cross and Bennett 

1994: Dunh:un in prep.; Ban:tr I 993). TI1c planned facilities would be constructed on t11e 

mesa top and woultl not disturb the canyon slope habitat t11at t11is species prelcrs. 

• l11e Sandia alumrom CHettcllem pule/tel/a) mx:urs in rni."<ed conifer plant communities. It is 

a cliff-loving pl:uu and normally oc~.:urs at clcv:uiuns between 2438 :md 3658 rn (~000 and 

12000 ft). BRET dcc1et.l to dimi:ull.e this species because t11e study area is consider:1bly 
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lower than 2438 m <8000 ft) in elevation and is dominated by pinon-juniper and ponderosa 

pine plant communities. 

• 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 tl1e project are:\. No checker lilies were found during the 

BRET field surveys for this study and it was not included in Level3 analysis. 

• The Pagosa phlox (Phlox cal)·ophylla) inhabits open slopes in mountain woodlands and 

forests. The project area is on a relatively level mesa in pinon-juniper and ponderosa pine 

vegetation. The area lacks the open slopes tltat tlte 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 tind this species <Foxx and Tierney 1985; Foxx et al. 1992; 

Dunham 1993; Banar 1993; Cross 1994; Cross and Bennett 1994; ) . 

. WILDLll'E 

The following species are being dismissed from furtlter consideration because they are unlikely to occur m 

the project area or there is little potential for the proposed project to cause adverse impacts to the species. 

• · The common black hawk Wweogallus antllracirllls) occurs in col!onwoO<.l and other 

woodlands along perm:ment streams. lltis medium-sized raptor is primarily affected by 

destruction of rip;uian zones. It has been found in small numbers in the Rio Gr.mde Valley. 

Although limited ripan:m areas occur along Pajarito Canyon. these consist of small stands ol 

willows and other shrubs :.uu.J :U'e not dominated by couonwoous. llte common black hawk is 

most often founu in lower elevations tlt:.ul those that occur ne:U" tlte project area and has not 

been reporteu from Los Alamos Coumy or any au.iacent county recently. 

• 1l1e broad-billeu hummingbird CCymmllws latirostris) has been seen in riparian woodlands 

in Banuelier National Monument Breeuing prim:U'ily in tlte southem p:U't of the state. tl1c 

species usually occurs only as vagrams nc:U' Lus Al:uno.s. Paj:U'ito Mesa is nortJ1 of tJ1e 

reponed ~i~htin~s. There is a small hanu or rip:U'ian vegetation along the stre:un in Pajarito 

Canyon. uominateu hy a mixed conifer oversLory with oaks. willows. hoxclucr maples. anJ 

shrub species. Hahital in Guaualupe Canyon in soutJ1em New Mexico. where tltis 
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hummingbird is common, is characterized by thick stands of couonwood, sycamore, and 

hackberry (Baltosa 1980. 1983). These species are absent in Pajarito Canyon. 

• The willow tlycmcher (Empidona:r rrailii) breeds throughout central New Mexico and occurs 

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

cottonwood. In the vicinity of Pajarito Mesa. couonwood does not dominate the narrow 

riparian zones of Pajarito Canyon. 

• The peregrine falcon (Falco puegrinus) establishes breeding territories in ponderosa and 

pinon areas near cliffs in northern New Mexico. Optimal conditions include nearby large 

.. gulfs" of air that assist the peregrines in attacking their prey from above. Although 

peregrine falcons are found within Los Alamos County, the project area does not include 

optimal habitat for them. Only two canyons within LANL boundaries-Los Alamos and 

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

• The bald eagle (Haliaeetus Jeucoceplwlus) winters along the Rio Grande, and winter roosts 

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

water. fonn suitable roosting sites. 11aere are no lakes or perennial streams near Pajarito 

Mesa. 

• Tiae 1\:lississippi kite (lctinia mississippiensis) gencmlly inhabits the lower Rio Grande and 

Pecos River valleys in riparian zones <tud shelter belts. Tiais species has not been reponed in 

the Los Alamos area. Ripari<Ul :treas nc:tr tlae proposed project area are too limited in size 

and extent to fonn acceptable habimt (or the Mississippi kite. · 

4.3.2 Species Selected for L~:\·~:13 Suneys 

The Level 2 survey idcntiticd habitat for the nortlaern goshawk (Accipiter gemilis), the spoued owl (Siri:c 

occidenralis v:tr. Iucida), :md tbe spoued bat tEudermct macularum) in tlae project area. Species specitic 

surveys were initiated for ll1csc species . 

.J.3.2.1 Spotted B<.~t 

Tile spoued bat !l::uclerma llwc:ulattr reeds nc:tr swnding water in riparian. pi•ion-junipcr, ponderosa 

pine, :tntl spruce-lir habirars . It roosts in diffs or rock crevices. Some of the habiL:JI cornl"oncnrs rcouir~d 
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searched for spotted bats (£uderma maculatum) in numerous areas throughout the Laboratory during tbe 

summer of 1993. (Surveying 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-8. just west ofTA-67. Nets were r.rised 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 idemitied bats using Whitaker (1980) and Burt and 

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

4.3.2.2 Spotted Owl 

The Mexican spotted owl (Stri.t occidenralis var. lltcidtr) inhabits forested mountains and canyons in the 

southwestern U.S and northern Mexico (US Fish and Wildlife Review 1990). Its habitat consists of 

uneven-aged, multistoried forests with closed canopies. TI1e forests on Pajarito Mesa are not characterized 

by closed canopies. TI1e transects run by BRET have an averJge canopy cover of only 26.9% and are !hus 

unlikely to be attractive habitat for the owls. Ongoing lieldwork seems 10 corroborate this conclusion. An 

initial reconnaissance of t11e project area and adjacent canyons for owl habitat indicates that the area on 

the mesa top and immediately adjacent to the project area docs not offer nesting habitat for spotted ow Is 

(Johnson 1994). 

Although nesting habitm is lacking in the project area. a computer model based on canopy cover and 

topography indicates thnt west of tJ1e proposed construction site. Jeep, narrow sections of Pajarito Canyon 

may contain some marginal nesting habitat for this species. Furthennore. 1.he mesa top habitat may be 

suitable for spotted owl foraging. Disruption of l11is mesa tup nr c:myon habitat could affect owls ne:ning 

nearby and could discourage colonization of l11e area hy spotted owls <Johnson IY94). 
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4.3.2.3 Goshawk 

The northern goshawk (Accipiter gemilis) 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 PajariiO Canyon be managed for goshawks (Sinton and Kennedy 

1993). This sttetcb of the canyon extends from West Jemez Road to the border of TA-22 and is west of the 

project area. 

4.4 Wetlands nnd Floodplains Surveys 

There are no riparian areas or wetlands at the proposed MWSDF site. but there is a NWI-designated 

palustrine wetland and a floodplain area in Pajarito Canyon just to the north of lbe site and an additional 

floodplain area in Threemile Canyon to the south of the proposed site. The wetlands in Pajarito Canyon 

are palustrine and temporarily flooded. This area has been broadly mapped by the US Fish and Wildlife 

Service (Fig. 4) using a hierarchical system described by Cowardin et al. ( 1979) and based solely on aerial 

photography. The tloodplain areas (Fig. 5) are loc:ued in Pajarito and Tbreemile Canyons. 

5. POTENTIAL IMPACTS 

The more obvious and severe potential impacts of the proposed MWSDF are discussed below. This 

discussion concentnues on sensitive species and habitats and is not intended to 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 !he natural environment during bolh its consuuction and 

operational 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-+ft) wide, and 1.5-3.3 m (5-10-ft) deep for a totallenglh of approximately 

914 m (3000 ft). The total disturbed area is expected to be less than 5574 m2 (60 000 ft2). 

5.2 Construction-Related Impacts 

The most apparent and pronouced impact of !he project would be the loss of 29 hectares (72 acres) of 

ponderosa pine-pifion-juniper habitat during construction. Desides 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 ne:u- wetlands or tloodplains could cm1se the following iqlpacts: 

• E.'<cessive disturbance to the vegetation and soil surface on the mesa top or on steep canyon 

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

• Disturbance of stream channels or small dr:linages leading to wetlands could cause partial or 

complete loss of wetlands. 

• Hazardous fuel spills or leaks from 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 wilbin LANL boundaries, but all habitat components necessary to 

suppon them are present The primary threat to spotted bat habitat posed by the MWSDF is !he 

des auction of roosting sites (rock crevices) near !he mesa edge. 

5.2.2.2 Spotted Owl 

Although no spoucd owls have been encountered in the project area, there is some marginal nesting and 

foraging habitat in the vicinity. Foraging habitat on the mesa top would be diminished by the removal of 

29 hectares (J2 acres) of ponderosa pine vegetation. This habitat loss could also decrease tbe abundance of 

prey species in tbe area In addition, excessive noise during tbe breeding and nesting season (March-

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

spotted owls. An increase in light pollution caused by lights at tbe facilities could decrease nighttime 

spotted owl prey activity and availability. Light could also have an impact on spotted owls by increasing 

the activity of great homed owls. which prey on sponed owls. 

5.2.2.3 Gosbawk 

Dialogists have not searched systematically for goshawks in !he project area However. some of the habitat 

components for goshawks can be found there. E."tccssive noise and the operation of heavy equipment 

during tbe goshawk mating :md nesting season (March-August) could disturb nesting goshawks. In 

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

5.2.3 Nonsensitive Species 

5.2.3.1 Plants 

The proposed project could d:unage d:unage soils :md associated veget~tion in a number of ways. 
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or damage pl=mts. 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. which 

could result in funber loss of riparian vegetation. 

5.2.3.2 Wlldllfe 

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 

• Enttapment of animals in construction excavations 

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

• Nest abandonment. which would result in nesting failure 

• Interference with aitical periods. such as the breeding period 

• Contamination of flora. fauna. or water sources from fuel spills or leaks trom vehicles and 

machinery, during construction or operational phases 

6. l'YllTIGATION 

6.1 Gener:1l 

BRET should be notified as soon as project schedules are established to allow time for surveys and lor 

accurate and effective mitigation measures to be detined. BRET must conduct some of the neccs~ 

biological fieldwork at specific times of the year or over an extended period. A failure to provide ;l(.Jvam:e 

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

All construction must be planned to limit the initiation or exacerbation of erosion. especially on :.tccp 

canyon walls. Such erosion could severely affect the wetlands in Pajarito Canyon. TI1cre arc sevcr:tl 

shallow drainages on the mesa top that also must be protected from excessive disturbance. i=ud :.pdb ur 

leaks from vebicles could also adversely affect riparian and upland vegetation. 
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project planners should leave vegetation buffer zones around all areas where vegetation is removed. These 

buffer zones would provide a screen of vegetation to minimize the visual impacts of facilities. More 

importaDtly, buffer zones would preserve important ecotones for wildlife and plant species. Buffers should 

be at least 15 m (50 ft) wide. 

6.z Wetlands and Floodplains 

Construction activities should be planned to eliminare any impacts on wetlands and floodplains. Wetland 

boundaries must be delineated prior to the commencement of any activity that has a potential to affect 

wellands. 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 Thre:.tened, Endangered, and Sensitive Species 

6.3.1 Plants 

If the project is contined to Pajarito Mesa. no mitigation forTES plant species is necessary. However. 

measures should be l.:l.ken to minimize erosion. Erosion control meas~s should be initiated during 

construction and should continue during project operation. This should include reseeding of the area after 

construction is complete. To minimize the efffects of erosion and to reduce the input of sediments into 

streams and wetlands in adjacent canyons. a vegetation buffer of at least 15 m (50 ft) should be 

maintained along the mesa edge. 

6.3.2 Wildlife 

6.3.2.1 Spotted Dat 

There is some marginal spotted bat habitat in t11e nonbern part ofT A-67. In order to protect Lllis habitm. 

13RET must be notiticll prior to any activities t11at would disturb the slopes 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 spoued owls, project personnel should: 

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

canyons; 

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

nesting season (March-September); 

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

increased in the canyon areas; 

• schedule activities that cre:1te 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 owl habitat in Pajarito and Threemile 

canyons. 

6.3.2.3 Goshawk 

No goshawks were found in the project area. However, adjacent canyon areas may provide some suit.Jble 

nesting habitat In order to preserve t.bis habitat the following mitigation measures are necessary: 

• schedule use of heavy equipment for all construction and preconstruction activities for 

September through February, when goshawks are not breeding or nesting 

• provide for long-term monitoring of poLential goshawk habitat in Threemile and Pajariw 

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 (El); 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 acL 

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 Lbe survival of this species in New Mexico will be jeopardized. 

State Sensitive Plant: a plant species whose numbers or occurrences are low in t.be state. These 

species are monitored by the state to see if their status needs to be upgraded to encbngered. 

Currently, state sensitive plants are not protected by state law. 

"TES Species Database: a dambase maintained by LANL Lbat lists and provides habitat 

information on all state and federal endangered and threatened species in Los Alamos 

County and surrounding counties. 

Wetlands: those areas t.bat are inundated by surface or ground water with a frequency sunicicnt 

to support (and under normal circwnstances do or would support) a prevalence of vegetative 

or aquatic life that requires saturated or seasonally saturated soil conditions for growth and 

reproduction. Wetlands generally include swamps. marshes. bogs, and similar areas such as 

slough·; potholes. wet meadows. river over11ow, mud flats, and natural ponds. 
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Crttical habitat: habiLat that is essential to a species; loss of critical habitat appreciably decreases 

the likelihood of survival and recovery of a 1ES species or a portion of its population. 

Federal Candidate Species: taxa for which the USFWS bas 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 currently available. 

Federally Endangered Species: any species that is in danger of extinction throughout all 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 spedes 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 gather general, non-q~antitative data about an area. 

Information gathered includes a general description of habitat types, level of disturbance. 

and the presence or absence of water. 

Level 2 Survey: a det.'liled, quantitative survey used to evaluate critical habitat 

Level3 Sun'ey: 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 areas arc only marginally 

protected by Stme and federal law. 

State Endangered Species: a species that is listed on Lhe endangered list prepared hy the New 

Mexico state govcmmenL 
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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 wilh the destruction or modification of wetlands ... [ and] direct or 

indirect support of new construction in wetlands .•.. " 

Executive Order 11998 (Floodplain Management) was initiated to "protect lives and property with lhe 

need to restore and preserve natural and beneficial floodplain values ..•. " 

National Environmental Policy Act declares a national policy to encourage a productive and enjoyable 

harmony between humans and the environment. Section 102 requires "that presently unquantified 

environmental amenities and values may be given appropriate consideration in decision-making along 

·wil.h economic and technical considerations .... " 

Section 404 Clean Water Act regulates discharge of dredged or fill materials into navigable waters, after 

notice and opportunity for public bearings: 

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

species and lhe ecosystems on which those species depend. 

1l1e 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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10. APPENDICES 

Appendix A: Pl:mt Checklist for TAs 15 and 67 

FAMILY SCIENTIFIC NAME CODE COI\-IMON NAME 

ACERACEAE Acer nef!undo Acne Boxe!der maple 
ANACARDIACEAE Rhus radicans Rhra Poison ivy 

Rims trilobma Rhtr SQuaw bush 
BERBERIDACEAE Berberis fendleri Befe Fendler barberrv 
BORAGINACEAE CrvTJtantha jamesii Crja James bidden11ower 
CACfACEAE O_lluntia sp. Qp_ux Prickly J)C:ar cacrus 
COMPOSITAE Achillea lanulosa Ada Yarrow 

Antennaria f]arvifolia Anpa Pussvtoes 
Anemisia carruthii Area Wormwood 
Artemisia dracunculus Ardr False tarnuzon 
Anemisia ludoviciana Arlu Wormwood 
Bahia dissecta Dadi Wild 

cbrvsantbemum 
Clzrvsopsis joliosa Cbfo Golden aster 
Cluysot/Ulmnus Cbna Chamisa. 
nauseosus Rabbitbrusb 
Circium sp. Cirx Thistle 
Erigeron diver~ens Erdi Aeabane daisv 
EriReron flal!ellaris Erfl Spreadinl! fleabane 
Eri_geronphiladelohicus Erpb Common fleabane 
Euoarorium llerbaceum Euhe Desert tboroU!zbwort 
Gwierrezia sarothrae Gusa Snakeweed 
Hvmeno:rvs ar.~enrea Hvar Perkv Sue 
Hvmeno:rvs richardsonii Hvri Bitterweed 
Pericome caudata Peca Taperleaf 
Senecio {endleri Sefe Fendler's senecio 
17lelesf)enna rritidum Thtr Green thread 

CUPRESSACEAE Junioerus monosTJerma Jumo One-seeded iunioer 
Juniperus scopu/orum Jusc Rocky Mountain 

juniper 
CYPERACEAE Care.t sp. Carx Sed!!e 
EUPHORB IACEAE Euollorbia sp. Eupx Spur!!e 
FAGACEAE Quercus .~ambelii Ou!!a Gambel oak 

Qltercus 5I!- Quex Hybrid oak 
Quercus unduiata Ouun Wavvleaf 

GRAMINEAE Agrostis alba A!!a1 Red top 
A~rostis pallus1ris Al!pa Crcepin!! bent 
Andropo~on scoparius Ansc Little bluestcm 
Aristida lon.~isera Arlo Red three-awn grass 
Bomelouag racilis Oo!!r Dlue crama 
!Jromus sp. Brox Drome!!rass 
Hilaria jamesii Hiia Gall eta 
Hordeum sp. Horx 13arlcv gmo;s 
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Koeieria crisrara Kocr June~mss 

Lvcunts phieoides Lypb Wolftail 
Muhlenber.f!ia montana Mumo Mountain mubly 
Orv:.opsis micrantha Ormi Littleseed rice ~mss 
Orvzopis IJvmenoides Orhv Indian rice 2mss 

Panicum capillare Paca Witch!!mss 
Poa so. Poax Blueuass 
Sitanion llystrix Sihy Bottle brush 

souirreltail 
JUNCAEAE Juncus sp. Junx Rush 
LEGUMINOSAE Lotus wriRhtii Lowr Deervetch 

Luoinus caudatus Luca Lupine 
Lupinus kingsii Luki Kinll'S luQine 
Robinia neome.xicana Rone New Mexico locust 
T11ermoosis pinetontm Tbpi Bi2 !!Olden-pea 
Vicia americana Viam American vetch 

LILIACEAE Alium cemuum Alee Noddin!! onion 
Yucca an.l(usrissima Yuan Narrow leaf yucca 
Yucca baccara Yuba Banana yucca 

LINACEAE Linum neome.xicana Line New Mexico vellow 
PINACEAE Pinus eduiis Pied Pinvon pine 

Pinus ponderosa Pipo Ponderosa pine 
Pseudotsuc~a menziesii Psme Dou2las-ftr 

PLANTAGINACEAE Plantal(o Pllrshii Plpu Wooly Indian wheat 
POLEMONIACEAE I]Jomopsis aRgref!ata I paS! Scarlet trumpet 
POL YPODIACEAE Cvsroperis fraRilis Csfr Brittle fern 
PRIMULACEAE Androsace Anse Rock-jasmine 

seorenrrionaiis 
RANUNCULACEAE Cli!matis pseudoaipina Clps Rocky Mountain 

clematis 
Pulsatilla ludoviciana Pulu Pasoue flower 
111aiictntm fendleri Thfe Fendler meadowrue 

ROSACEAE Cercocarpus monranus Cemo Mountain mabo!!:mv 
Fal/ul(ia paradoxa Faoa Aoacbe plume 
Fra~aria americana Fram Wild strawberrv 
Porenrilla sp. Ponx CinQuefoil 
Rosa sp. Rosx Wild Rose 
Rosa woodsii var. Rowo Fendler's rose 
{endleri 

RUDIACEAE Gaiium so. Galx De<.lstraw 
SALICACEAE Salix sp. Salx Willow 
SAXIFRAGACEAE H euche ra _]}_arvi folia Hepa Alumroot 

Ribes cerceum Rice Wax currant 
VIOLACEAE Viola sp. Vi ox Violet 

*Complied soley from 1992 tield data 
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APPENDIX B: Fungi and Slime Molds ofTA-67 

FAMILY j SCIENTIFIC NAME COMMON I HABITAT 
; NAME 

CREPIDOTACEAE CreP.,idotus llerbarum l 9anY..2!!_~ttO_f!!:..JE.~5.~.~2!}.~:~!. .. 
1R1CHOLOMATACEAE i Flammulina vellllipes Velvet stem ----l~~J.On ~tt<?_~~-~~~.Q-~~-~~l~E ... - -. . 
GEASTRACEAE i Geastrum saccatum Eartbstar 1 Mesa top, pinon-juniper 
GOMPHIDIACEAE i Gomphidius oregonensis Insidious gomphus ~ Canvon bottom. mixed conifer 
HEll. VELLACEAE i Helvell.E elastica l Canyon botto~~.!!!.~~Q.£9.~!.f.~E.. 
RUSSULACEAE i Lactarius deliciosus 1 Canvon bottom:.~~-~~--~2~-~f.~!. .. -RETICULARIACEAE i Lvco,~ala epidendrum Slime mold 1 Mesa too. oinon-iunioer 
PLUIEACEAE 1 Pluteus cervinus Fawn mushroom i Can_yon bottom. mixed conifer 
POL YPORACEAE 1 _f.giXP_orus arfularius __ f.1!1~~-!2P.!.l?.i!!P.~:i~.~!~E ............... 
POLYPORA£EAE 1 P_f!.!J.£.0TUS sp_. i Canvon bottom. mixed conifer r ..,_·--""'---············-···-.. -···················· 
RUSSULACEAE ~ Russula sp. i Canyon bottom. mixed conifer 
BOI.EI'ACEAE 1 Suillus J!ranulatus i Canvon bottom. mb:ed conifer 
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Appendix C: Ant Species within TA-67 

SUBFAMILY SCIENTIFIC NAME HABIT AT TYPE AUI1i0RITY 
DOLICHODERINAE Acanrhomvpos interjectus Ponderosa Mayr 

Brachvmvrme:r depilis Ponderosa Emerv 
C. sansabeamzs P-j and ponderosa Bucldev 
C vicimu P·i and ponderosa Mavr 
F. argentea Disturbed Wheeler 
F. neo~aRates P-i and disturbed Emerv 
F. pergandei Disturbed Emerv 
F. podzolica P·i and disturbed Francoeur 
F. submlda Ponderosa Emerv 
L pal/itarsis Ponderosa ProvancberO 
L sitiens P-i and ponderosa Wilson 
Polvergus breviceps Ponderosa Emerv 

MYRMICINAE Cremaro.~asrer cerasi Ponderosa Fitch 
C. colei Dis111rbed Buren 
/.eptothorax muscomm Ponderosa Nvlander 
L nitens Disllltbed Emerv 
L obliotticanrhus Disturbed Cole 
Monomorittm cvaneum Dis111rbed Wheeler 
Pheidole ceres Ponderosa. disturbed. Wheeler 

and burned 
ponderosa ) 

P. wheelerorum P-i and disturbed Macbv 
PoRonomvrme:r occidentalis P-j and ponderosa Cresson 
Solenopsis molesta P-i and disturbed Sav 

MYRMICINAE Leororllora:r crassipilis R Wheeler 
L musconzm P-R Nvlander 
L nitens P-R Emerv 
L re:ranus te:ramu P-R Wheeler 
L tricarinarus P-R Emerv 
Monomorittm c\'aneum P-R Ducklev 
Mvrmecina americana P-R Emerv I 
Mvrmica emervana P-R Fore! 
Mvrmica llamulara P-R Weber ; 
Plleidole ceres P-R Wheeler ! 
P. wlleelerorum P-R MacKav 
Pogonomvrmex occidenralis P-R Cresson 
So/enopsis molesra P-R and R Sav 
S1enamma occidentale P-R M R Smitb 

DOLICHODERINAE Taoinoma sessile P-R Sav 
Acanrhomvo_ps latipes P-R WaJsb 
Camoonoms laevif!atlls P-R F Smitb 
C. 1·icinus P-R Wheeler 
F. densivenrris P-R Linnacus 
F. ltewitti P-R Wheeler 
F. lasioides P-R Emerv 
F.limara P-R Whct!ler 
F. neomribarbis R Emcrv -
F. obscurioes obscuripes P-R Forcl -
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SUBFAMIT.Y I SCIENTIF1C NAME HABITAT TYPE AUTHORITY 
F. obscurivrnrris clivia P-R Crei!!hton 
F. occulta P-R Francoeur 
F. vlanivilis P-R Crei2hton 
F. podzolica P-R Francoeur 
Lllsius alienus P-R Foerster 
L crvpticus P-R Wilson 
L flavus P-R Fabricius 
L neoni!ler P-R Emerv 
L niger P-R Lirmaeus 
L va/Jitarsis P-R Provancher 
L subumbratus P-R Viereck 
LiometOI)llm avicu/atum P-R Mavr 
L lucruosom P-R 
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Appendix D: Reptiles and Amphibians of Pajarito Canyon 

FAMILY SCIENTIFIC COMMON NAME LOCATION -
NAME 

AMBYSTOMA TIDAE Ambvsroma tigrinum Ti2er salamander Paiarito Canvon 
BUFONIDAE Bufo prmctatus Red-SPOtted toad Paiarito Can von -

Bufo woodhousei Woodhouse toad Paiarito Canvon 
COLUBRIDAE Elphae Rllltata Corn snake Pajarito Canvon 

17zamnopjzis eltRans Western terrestrial 2arter snake Paiarito Can von 
HYLIDAE Hvla arenico/or Canyon treefrog Pajarito Canyon 

Pseudocris triseriata Striped chorus fro~ Paiarito Canvon 
IGUANIDAE Crotophvtus co//aris Collared lizard Pajarito Mesa 

Sce/oporus undulatus Eastern fence lizard Paiarito Canvon 
PELOBATIDAE Scaolziopus multip/icarus Soutbem s~defoot Paiarito Canvon I 
1EIIDAE Cnemidoolrorrrs ve/ox Plateau striped whiptail Paiarito Canvon 

) 
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APPENDL~ E: Nesting Birds Of The TA-67 Vicinity (after Travis 1992) 

FAMU..Y SCIENTIFIC NAME COMMON NAME NESTING 
STATUS 

ACCIPITRIDAE Buteo jamaicensis Red-tailed hawk Probable 
APODIDAE Aeronauzes saxtJiali.s White-throated swift Possible 
CAPRIMULGIDAE Phalaenomilus nuuallii Common p00rwiJl Probable 
COLUMBIDAE Zenaida macroura Moumin~ dove Probable 
CORVIDAE Aolzelocoma coerulescens Saubjay Confumed 

Corvus cora.z Common raven Confumed 
c~·anocilra srelleri SteUer's jay Possible 
NucifraRa columbiana Clark's nutcracker Confumed 

EMBERIZIDAE Clwndesres Rrammacus Lark sparrow Confirmed 
Coccorhrausres ver~nina Eveninl! ~rosbeak Probable 
Junco lzvemaiis Dack-eved junco Possible 
Plleuczicus melancephalus Black-headed erosbeak Confumed 
Pioilo ervrhophrhamlus Rufuous-sided towhee Conti.rmed 
Pooecetes Rramineus Vesper sparrow Probable 
Soizella oasserina Chippinl! sparrow Contirmed 
Vermivora celara Orna2e-crowned warbler Probable 
Vermivora virginiae Virllinia's warbler Contirmed 

FALCONIDAE Falco soarverius American kestrel Probable 
FRINGn.l..IDAE Carduelis pinus Pine siskin Probable 

Carpodacus casinii Cassin's tinch Probable 
Carpodacus me.xicanus House finch Contirmed 
Loxia curvirostra Red crossbill Possible 

HIRUNDINIDAE Tac/zvcinera thalassina VioleHzreen swallow Probable 
ICIERIDAE Molorlzrus azer Brown-headed cowbird Contirmed 
MUSCICAPIDAE Cathamsguuarus Hermit thrush Probable 

Mvadesres rowsendi Townsend's solitaire Possible 
Sialia currucoides Mountain bluebird Con tinned 
Sialia m.exicana Western bluebird Contirmed 
Turdus miRrarorius American robin Probable 

PARlDAE Porus ~ambeli Mountain chickadee Probable 
Parus inomazus Plain titmouse Probable 
Psalrrioarus minimus Bush tit Confirmed 

PARULIDAE Dentiroica coronara Yellow-rumped warbler Contirmed 
Dentiroica f,!raciae Grace's warbler Contirmed 

PICIDAE Cv/aores aurams Northern tlicker Possihle 
1\Je/anerpes {ormicivorus Acorn woodpecker Possible 
Picoides vil/osus Hairy woodpecker Possible 

SITTIDAE Sirra caro/inensis White-hrcasted nuthatch Continncu 
Siua pv.runaea Pvgmy nutbatch Confirmed 

STRJGIDAE Bubo \'il!inianus Great homed owl Prohahle 
SYLVIDAE Polioori/a caemlea 01 ue-gmv gnatcatchcr Possible 
TIIRAUPIDAE Piran~a ludoviciana Western tanal!cr Pmhahle 
TROCIDLIDAE Sf!/asnhorus p/arvcercus Broad-tailed hummingbird Possihlc 
TROGLODYTIDAE Tro~lodvres aedon House wren Pmhahle 
TYRANNIDAE Conroous sordiduius Western wood-pewee Pmhahle 

--
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FAMILY SCIENTIFIC NAME COMMON NAME NESTING 
STATIJS 

Ernoidonax lzammondii Hammond's t1vcatber Contirmed 
Em_]Jidonax wrigjltii Grav t1vcatcher Contirmed 
Mviarchlls cinerascens Ash-throated flvcatcher Probable 
Savomis sava Sav's phoebe Confumed 

VIREONIDAE Vireo solitarills SolitarY vireo Contirmed 
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APPENDIX F: Mammals Of The Project Area* 

FAMILY SCIENTIFIC NAME COIVIMON NAI\-.IE STUDY* 

CANIDAE Canis latrans Covote TA 67 pellets 
Urocvon cineroarl(enteus Gray fox Assumed present 

CERVIDAE Cervus canadensis Elk TA 67 pellets 
Odocoileus hermionus Mule deer TA67 pellets 

CRICETIDAE Microtus lonl!icadtus Lomn.ail vole TA 18 small mammal trappin~ 
Peromvscus bovlei Brush mouse TA 15 small mammal trappin~ 
Peromvscus maniculatus Deer mouse TA 15 small mammal trappin~ 
Reithrodontomvs meRalotis Western harvest mouse T A 18 small mammal trappitHl 

ERETHIZONTIDAE Erethizon dorsatum Porcupine TA 67 _pc:llets 
FELIDAE Lvru rufus Bobcat Assumed present 
LEPORIDAE S•;lvilaR llS sp. Cottontail rabbit TA 67 pellets 
MUS1ELIDAE Mephitis mephitis Slriped skunk Assumed present 
PROCYONIDAE Procvon lotor Raccoon Assumed present 
SCIURIDAE Eutamius minimus Least chipmunk TA 15 small mammallrnppinu 

Etttamius ouadrivittatus Colorado chipmunk TA 15 small mammallrappinu 
Citellus varieeatus Rock SQuirrel Assumed present 
Sciurus abeni Abert's squirrel Assumed presem 

SORICIDAE Sore.t vaerans Vaf!rant shrew TA 18 small mammal trappin!! 
URSIDAE Ursus americanus Black bear Assumed presem 
*Data from Raymer (1992) and Raskevitz (1992) 
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Appendix G: Bats of Los Alamos National Laboratory and Bandelier National Monument* 

SCIENTIFIC I COMMON NAME NRF RAF MALE ruv UNK TOTAL~ 
NAME 

Amrotous oaliidus Pallid bat 0 4 4 0 2 10 -
EotesU:us {uscus Bit brown bat 1 2 7 0 0 10 -
Lasionvcteris noctivatan.s Silver-haired bat 0 0 15 0 0 15 -
Lasiurus cinereus Hoarv bat 0 0 11 0 0 II -
Mvotis califomictlS C:ilifomia mvotis 0 2 2 0 0 4 -
Mvotis evotis Lon t-eared mvotis 2 2 2 0 1 7 
Mvotis leibii Small-footed mvotis 0 0 5 0 0 5 
Mvotis thvsanodes Frinted mvotis 1 6 4 2 0 13 
Mvotis vol4n.s Long-lcegcd myotis 1 1 4 1 0 7 
Mvotis Vlllrzanen.sis Yumamvotis 0 4 1 0 0 5 
Pioistrellus herpenu Western oioistrelle 0 0 I 0 0 I 
Plecotus town.sendii Townsend's bie-earcd bat 0 0 I 0 0 I 
Tadarida brasiliensis Brazilian free-tailed bat 0 1 3 0 I 5 
*Compiled from data in 3/D Environmenral Services (1992) 
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