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ABSTRACT 

This repon summarizes the results of surveys for threatened. endangered, and sensitive 
(TES) species and floodplain and wetlands in Operable Unit 1130 <OU 1130) at Los 
Alamos National I..aborawry <LANL). This OU is an adminisuative unit defined by 
LANL's Environmental Remediation (ER) program: it encompasses Technical Areas 
(TAs) 36, 68. and 71. The LANL Biological Resources Evaluation Team (BRET) 
conducted these surveys prior to the site characterization phase of remediation activities 
at OU 1130. The purpose of lhe surveys was to ascertain if the proposed activities could 
have an effect on TES species or floodpla\n and wetlands. The suneys are pan f1 
LANL's effon to comply with the federal Endangered Species Act CESA), New Mexia>'s 
Wildlife Conservation Act (WCA), New Mexico's Endangered Plmlt Species Act 
(EPSA), F1oodplain/Wetland Executive Orders <EOs) 11990 and 11988, DOE's Order 
5400.1, 10 CFR 1022. and lbe National Environmental Policy Act (NEPA>. 

The team established thirty vegetation transeCts in the OU in order to characterize 
habitat. We calculated cover and frequency values for understory plmlts, and density, 
cover, and frequency for ovem.ory plants. Based on analysis of these par.unetcrs, we 
assigned each plant species a value for relative imponance within the vegetation. ID 
addition. the temo measured lhe diameter at breast beigbt of lreCS in tbe transeCts. 

We compared the vegetation information with habitat requirements ofTES species from 
the LANL area and fOUDd that there may be habitat in OU 1130 for me nortbern 
goshawk, the spotted bat. and grama grass cacms. These initial surveys are DOt adequarc 
to confirm the preseoce of these species. but BRET nonetheless recommends mitigation 
measures to pnxect their habitat. 

BRET mapped wetlands and floodplains areas using the Natiooal Wedand IDvenrory 
Maps compiled by the US FtSb and Wildlife Service. We confumed wetland staWS by 
checking each wetland on the ground. The boundaries of these wedands remain po<Xty 
defmed; BRET will delineale their borders prior to site characterization to eusure that 
sampling activities are restricted from wetlands. 
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1. INTRODUCTION 

This repon summarizes the results of surveys for threa~ened, endangered, and sensitive (TES) species and 

floodplain and wetlands in Operable Unit 1130 (OU 1130) at Los Alamos National Laboratory (LANL). 

This OU is an administrative unit defined by LANL's Environmental Remediation (ER) program; it 

encompasses Technical Areas (T As) 36, 68, and 71. The LANL Biological Resources Evaluation Team 

(BRET) conducted these surveys prior to the site characterization phase of remediation activities at OU 

1130. The purpose of the surveys wns to ascenain if the proposed activities could have an effect on TES 

species or floodplain and wetlands. 

The surveys are part of LANL's effon to comply with an array of slate and federal and Slate requirements. 

These include the federal Endangered Species Act (ESA), New Mexico's Wildlife Conservation Act 

(WCA), New Mexico's Endangered Plant Species Act <EPSA), Floodplain/Wetland Executive Orders 

(EOs) 11990 and 11988, DOE's Order 5400.1. 10 CFR 1022. and the National Environmental Policy Act 

(NEPA). 

Section 7 of the Endangered Species Act requires federal agencies to ensure that their activities and 

programs do not jeopardize the continued existence of any federally listed threatened or endangered 

species or its designated critical babitaL The WCA and the EPSA mandate similar measures for 

protecting species that are under state protection. Implemenwion of Section 7 of the Federal ESA. as well 

ns New Mexico's WCA and EPSA. is done within the framework of NEPA. 

DOE Order S400.1 requires an environmental pre-operational survey prior to the start-up of a new site, 

facility, or process which hns the potential for significant adverse environmental impact. The survey 

should begin a minimum of one year, and preferably two years. before the start-up to allow for the 

evaluation of biotic communities under seasonal cbange. This base line data suppon the "environmental 

setting" ponion of the work plans for site investigation. In addition, the base line data are important for 

niezuring the environmental impacts of corrective measures. 
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There are three possible outcomes of an assessment for TES species: 

1) no TES species found utilizing the proposed project area habitat: 

2) there are TES species utilizing the proposed project area habitat. but there are no 

adverse impacts to the species; or 

3) there are TES species utilizing the proposed project area habitat. and there are 

adverse impacts to the species. 

When BRET foresees no adverse impacts toTES species. LANL refers the biologicnl assessment to the 

appropriate state and or federol agency for its concummce. If BRET finds that the propose&J project could 

jeopardize a listed species or its habitat. LANL consults with the appropriate stare or federal agency for a 

recommendation. Formal consultation could result in project modifications. implementation of alternative 

projects, or abandonment of the proposed project to avoid impacts to the protected species. 

Two EOs provide pnxeclion for floodplains and wetlands. EO 11988. "Floodplain Management." ensures 

the proteCtion of floodplains. and stipulates tbat before any federally funded project in a floodplain is 

initiated. the poceotial effects of the action must be evaluated. EO 11990. "Protection of Wetlands." 

requires all federally funded agencies to implement or amend proposed procedures to proteCt wetlands 

from loss and/or degradation. 

The US Department of Energy (DOE) procedures for compliance with the floodplain/wetland Eos are 

codified in 10 CFR 1022. This legal mandare docs not specify a minimum size for wellands. Besides 

explicitly directing DOE to comply with the EOs. 10 CfR 1022 provides the means for a public review of 

impacts to floodplains and wetlands. Public review of potential impacts is also provided through NEPA 

documentation or Federal Register Notification. If floodplains or wedands could be affected. a 

floodplainlwetJand assessment must be conducted to determine if the impact would be considered adverse. 

Additionally. under Section 404 of the Clean Water Act. the degradation of wetlands and floodplains is 

controlled by limiting the discharge of fill into lhese sensitive areas. Two types of permits are issued by 

lhe US Anny Corps of Engineers <COE>. depending on the size of lhe floodplain or wetland to be 
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impacted. Nationwide permits are applicable if the impact is less than 4 ha ( 10 ac). If the impact will 

affect an area larger than this, individual permits must be issued before activities can be initiated. 

2. PROJECT DESCRIPTION 

2.1 Background 

Since LANL's inception. research activities have resulted in the fonnation of a large number of Solid 

Waste Management Units (SWMUs) throughout the 111-km2 (43-mi2
) mile facility. SWMUs at LANL are 

defined as "any discernible unit at which solid wastes have been placed at any time, irrespective of 

whether the unit was intended for the management of solid or hazardous waste" (IT 1990). These SWMUs 

contain of various contaminants released from Laboratory facilities. 

The US Environmental Protection Agency <EPA), deriving its authority from the Resource Conservation 

and Recovery Aa (RCRA), is the regulatory authority in charge of SWMUs. In accordance with the 

requirements of RCRA. LANL must develop correaive actions to clean up and/or contain all releases of 

hazardous waste into the environmenL 

The Laboratory's Environmental Restoration (ER) group (EM-13) is responsible for developing and 

implementing corrective actions for SWMUs at LANL. The correaive action process is divided into four 

phases: ( 1) site assessment. (2) site characterization, (3) development of proposed corrective actions. and 

(4) selecting and performing corrective actions (IT 1990). 

This biological assessment bas been prepared for use with the site characterization phase, which focuses 

primarily on soil sampling, although additional disturbances associated with the sampling could occur. 

Biological assessments for other phases of site remediation may also be required. 

2.2 SWMUs and Proposed Sampling 

Several types of SWMUs are located within T A 36 and are associated with the following: 
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• material disposal Area AA ("Lower Slobbovia") and landfills 

•sump 

• septic systems 

• firing sites and test facilities 

• boneyard 

• surface disposal areas 

• waste high explosives container storage areas 

• waste explosive treaancnt 

• mortar impact area 

T A 36 also contains many firing sites: 

• Eeoie (TA 36-3), 

• Meenie (T A 36-6), 

• Minie (T A 36-8), and 

• Lower Slobbovia (TA 36-12). 

Sampling surface and subsurface soils will determine the type, quantity. and extent of any environmenral 

contamination at these SWMUs and~ downgradient from them (Fig. 1). EM·13 personnel will collect 

surface and near-surface soils using scoops and band augers. The required drilling depth will determine 

the method of obtaining subsurface soils. A hollow stem auger will be used for samples less than 61 m 

C200 ft) below the ground surface. Holes surpassing this depth will be drilled with air, mud rotary coring, 

or Odex drilling (Devaurs 1991). (All soil sampling is expected to occur in previously disturbed areas. 

LANL bas noc conducted any operations in TAs 68 or 71 and no sampling will take place within their 

boundaries.) 
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3. ENYmONMENTALSETnNG 

3.1 General Setting 

OU 1130 is located within rhe boundaries of LANL in Los Alamos County, New Mexico. The Laboratory 

lies in nonh-centtaJ New Mexico approximately 80 km (50 mi) nonh of Albuquerque and 56 km (35 mi) 

nonhwest of Sanra Fe (Fig. 2). 

The Laboratory is located on the Pajarito Plateau on the east-central edge of the Jemez Mountains. These 

mountains are fonned of a volcanic rock complex along the nonhwest margin of the Rio Grande Rift in 

nonh-central New Mexico (Bunon 1982). The plateau, which forms an apron of volcanic sedimentary 

rocks along the eastern t1ank of the moun rains, is aligned approximately nonh-south and is approximately 

32-40 km (20-25 mi) in length and 8-16 km (5-10 mi) wide. From an elevation of approximately 2273 m 

(7500 ft) near the mountains, the plareau slopes gently eastward toward rbe Rio Grande River. The 

Pajarito Plateau terminates at an elevation of approximately 1879 m (6200 ft), at which point the river has 

cut steep slopes. The piateau has been dissected into a number of narrow mesas by southeast-trending 

intermittent sueams. 

The plateau extends as finger-like mesas separated by deep canyons. A geologic<ll subsu:ue of Bandelier 

Tuff, deposited from volcanic eruptions in the Jemez Mountains occurring roughly from 1.1-1.4 million 

ye:JrS ago, overlaps other volcanic layers that are underlain by the conglomerate of the Puye Formation 

(LANL 1988). This conglomerate intermixes with Chino Mesa basalts along the Rio Grande River 

(Fig. 3). 

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

characteristics in this type are highly variable season to season as well as year to year. For example. 

precipitation at the Laboratory, including rainfall and water-equivalent snowfall. averages about 46 em 

( 18 in.) per year. but year to year accumulations have varied by nearly 60 em (24 in.) over the past 69 

yem (Fig. 4). Precipiration increases with elevation on the Pajarito PlateaU so that the western portions of 
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LANL receive considerably more rainfall and water-equivalent snowfall than the lower elevations along 

the Rio Grande. 

Precipitation is not evenly distributed througb the year, but occurs in two distinct periods. During the 

summer months (predominantly July and August), air~ from the Gulfs of Mexico and California 

bring the heaviest precipitation of the year. with rainfall locally concenlr.lled in the vicinity of thunder 

showers. Winter storms derive from PacifiC fronral systems and deliver lesser amounts of prccipiuuion 

from November tbrougb March. much of it in the form of snow. 

Temperawres in the Laboratory region are relatively mild and variable. Even thougb Los Alamos is 

situaled at a relatively low latitude (350J2' North), air temperatures are typically cool because of the area's 

2255 m (7400 ft) average elevation. Thin. dry air and clear sties encourage both strong daytime beating 

and nighttime cooling, resulting in differeoc:es in tbe daily temperature extremes of as much as 14°C 

(2SOf). 

Winter temperatUreS typically range from -9°C to -4°C ( 150f" to 2SOf) during the nigbt and from 1 oc to 

l0°C (30"F to 500F) during tbe day. Summers days are usually relaOvely warm. while summer nights are 

cool Daily afternoon temperarures range from 21 OC to 270C (70 to 80 °F ), occasionally reaching 32°C 

(90°F). Even after the warmest days, the relatively thin air, light winds. cle:J~ skies, and dry aunospbere 

cause nighttime temperatureS to drop into tbe 100-15°C (50-60 °F) range. 

The large diversity of ecosystems in the Los Alamos area is caused primarily by the 15 15-m (5000-ft) 

elevation gradient from tbe Rio Grande to me Jemez Moun rains. The plant and animal communities of 

Los Alamos County have been classifJ.Cd into six major veget:llive types: sub-alpine grassland. spruce-fit, 

mixed conifer. ponderosa pine. pinon-juniper. and juniper grassland. Within the boundaries of the 

Laboratory, the predominant community cypcs are ponderosa pine at 2091 to 2288 m (6900 to 7550 ft), 

pinon-juniper between 1879 and 2091 m (6200 and 6900 ft) and juniper-grassland at 1697to 1894 m 

(5600 to 6250 fl). The north facing canyon slopes suppon stands of mixed conifer torest <LANL. n.d.). 
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3.2 Description or ou 1130 

OU 1130 is located along rbe sourbeastem border of rbe Laboratory (Fig. 5). The northern edge of rbe OU 

is near Pajarito Road and rbe sourbem edge is slightly sourb of Water Canyon. 

The OU contains pans of Potrillo, Fence, and Water Can}'ons. The elevation ranges between 

approximately 1768 m (5800 ft) at rbe eastern boundary ofT A 71 to 2171 m (7120 ft) ncar the western 

boundary of TA 36. Topography within the OU includes steep canyon cliffs, relatively level mesa tops, 

forested slopes, and canyon bottoms. 

TA-68 and TA 71 were established in 1989 when rbe Laboratory redefmcd technical area boundaries. 

These sites serve primarily as Laboratory buffer zones and bave not been used for LaboratOrY operations. 

No soil characterization studies are scheduled within TA 68 or T A 71. 

The bulk of TA-36 (Kappa Site) is included in OU 1130, although tbc Pajarito wetlands area is wilhin OU 

1093. TA-36 is underlain by welded Bandelier Tuff except for the boaom of lower Pajarito Canyon, which 

is underlain by alluvium (Nyhan et aJ. 1978). At T A-36, the potentiometric surface of the main aquifer 

lies at an elevation of 1741-1820 m (5710-5970 ft). Thus, over 183m (600ft) of unsaturated tutT and 

volcanic rock separate the ground surface from the aquifer in this area (IT 1987a). There is little potential 

for downward water flow from the surface because of low moisture conditions of the tuff (IT 1987a). Soils 

in the T A include Sanjue-Arribe complex, Nyjack loam. Hackroy-Rock outcrop complex, Hackory sandy 

loam. Penistaja sandy loam. Prieta silt loam. Servilleta loam, and rock outcrop (Nyhan et al., 1978). Soil 

sampling for site characterization is expected to occur only in previously disturbed areas. 

There are many prehistoric Indian ruins within TA 36, and some of these were excavated during the early 

1900's <McGehee n.d.). There are no known historic homesteads within OU 1130, but the southwestern 

ponion of the OU was in the Ramon Vigil Grant and may contain undiscovered homestends and historic 

ruins from ranching operations. 
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4. PREVIOUS STUDIES 

Prior to lhe 1992 surveys, several site-specific studies were completed wilhin or adjacent to OU I 130. 

These studies include information about the biological resources the potential for TES species to utilize 

lhe area. Much of lhe information from these studies cmt be exuapolated for use as a general description 

of lhe project area's biological make-up. The 1992 surveys were necessary to characterize the biological 

community more completely. 

4.1 Plants 

Since 1977, several plant surveys have been conducted within and near OU 1130 (Table 1). Appendix A 

contains a checklist of plant species identified during these and the 1992 surveys. 

4.2 Wildlife 

A limited number of studies characterizing the fauna of the area have been conducted since 1975. These 

studies are discussed below by type of organism. 

4.2.1 Insects 

Hanson and Miera conducted soil-litter invenebrnte studies at Lower Slobbovia and lhe EF Site in TA-15. 

They used the Tullgren funnel technique on 97 samples I -<1m3 (0.035 fe) each in volume, but their data 

does not specify which species were found in the Lower Slobbovia sites. Nonetheless. a complete list of 

organisms found in this study is given in Appendix B. 

Re\'ision 1. June 30. 1994 
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Table 1. Previous Vegetation Surveys Conducted within OU 1130 

Autbors Date Swvey Title (location) 

Foxx. T.S .. and G.D. 1977-1978 "Endangered Species Swvey" 

Tierney (Warcr Canyon) 

Foxx. T.S .. and G.D. 1980 "Status of tbe Aora of the Los Alamos National Environmental 

Tierney Rcsean:b ~· (Warcr Canyon) 

Foxx. T.S .. and G.O. 1982 "Rooting Depth Study" (Fence and 

Tierney Potrillo Canyons) 

Foxx. T.S .. and G.D. 1986 "Large Bore Gun . 
Ts.cmey (TA 36) 

Foxx. T.S .. and G.D. 1986-1987 "Live Firing Range" 

Tierney (W atcr Canyon) 

Padicn. Daniel 1987 "Stand Strucwrc and Nutrient Dynamics in a Pinon-Juniper Commllllity 

of Northern New Mexico" (lower Slobbovia) 

Foxx. T.S .• and G.O. 1987 "Pulsed Power Assembly Building" 

Tierney (lower Ancbo Caayoa) 

Ticmcy. G.D. 1987-1988 "PNM Survey, Ole Power Lioc" 

(fence Canyoa) 

Foxx. T.S .• and Naomi 1988 "Warcrsbcd Analysis" 

Bccltcr (Pocrillo Canyon l 

Information in a comprehensive ant study conducted by MacKay ( 1986) indicalCS tba1 numerous ant 

species are likely to be present in ponderosa pine and ponderosa pine-riparian areas similar to lbose found 

within OU 1130 (See Appendix C). 

In 1991, Haarmaan used pitfall traps to conduct a survey of inseas in Ancho Canyon. A list of species be 

identified is given in Appendix D. 

4.2.2 MoUusks 

No comprehensive field surveys for mollusks have been conducred within Los Alamos County. 
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5.2 Level 2 (Habitat Evaluation) Surveys 

Using Level 1 survey results. Level2 surveys were undertaken. Level2 surveys are designed to 

quantitatively measure the habitat. to document the habitat parameters. and to determine if habitat for 

sensitive species is present. Additionally, dala from the habitat evaluation can be used as baseline 

infonnation for characterizing the general environmental setting and to run habitat evaluation procedures. 

The habitat evaluation survey uses standard ecological techniques to measure cover, density, and 

frequency of the overstory and mtderstory plants. Species information obtained from vegetation trnnsects 

is summarized for mapping with a hierarchical system of vegetation classification. Ultimately, BRET will 

use this data in a Geographic Information System. 

Table 2 provides a definition for CClCb element of the classification. The classification for both upland and 

wetland vegetation typeS for the Pa.jarito Plateau is contained in Appendix I. This listing includes known 

and potential habitat types and pbases. It is based on Brown ( 1982), Moir and Ludwig ( 1979), and an 

unpublished U.S. Forest Service document. We made no attempt to develop new habitat types for the area. 

Potential habitat sites include any study area that did not fit within a designated habitat type. 

We surveyed thirteen sites within TA 36 and two within TA 68, identifying and measuring both 

understory and overstory components at each site (Fig. 6). (We did not set up transects in TA-71 because 

no site characterization activities are planned there.) Transect numbers are composed of the T A number. 

the order in which the ttansect was read. and a "u" for understory or a "c" for overstory or c:mopy layer. 

For example, transect 36-2c is the second overstory transect read within T A 36. 

5.2.1 Overstory Evaluation 

BRET used the line intercept technique <Lindsey 1955; Woodin and Lindsey 1954) to measure overstory 

c • .'omponents within coniferous forest areas. We collected data within a twenty-foot wide strip centered on a 

transect line through the habitat (Fig. 7). Within the strip, the diameter at breast height <DB H) of all trees 

was dctennined and all shrub stems were counted. We estimated foliar cover by measuring the total length 
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TABLE 2. Definitions or biotic community dassifkation 

Vegetation type: Vegetation established under existing climale and includes one of two types: Upland 
and Wetland. 

Form~~don type: Formations tbat are vegetative res~nses to various environmental factors. primarily 
available soil moisrure. and include the following: 

UPLAND 
Tundra 
Forest and woodland 
SaubJand 
Grassland 
Desert 
Non-vascular 

WEnAND 
Wet tundra 
Forest 
Swamp-saub 
Mars bland 
Strand 
Submergent 

Climatic: zone: One of the four world climatic zones wbicb minimum temperawre is the primary 
determining factor. These include Arctic-Boreal. Cold Temperate. Warm Temperate. and Tropical· 
Subtropical. 

Biotic commanity: A unit characterized by a distinct evolutiOIWY history within a formation and 
centered in a biogeograpbic region with a particular precipitation paaem or cliDwic regime. 

Series: A principal plant-animal community witbin a biotic community. These are based on distinc:t 
climax plant dominants. 

Habitat type: An area within a series defined by the occwrence of a panicuJar dominant species of local 
or regional distribution. 

Phase: A sub category esrablisbed by analyzing detailed data collection to derermine codominants. 
understory. and other associated species. 

of vegetation intercept along the transect line. This measurement was made by placing a ground-level rape 

measure along the uansea center line and making a vertical projection of the vegetation canopy onto that 

line (Fig. 7). Each ftfty-foot strip segment constituted a plot wbicb was used to determine plant frequency. 

1be team used a circubr plot technique ro measure the ovcrstory components within riparian zones and 

pinon-juniper woodlands. Field technicians placed a transect line within the babitu and established 

circular plots every 30m (I 00 ft) along tbe trnnsect (Fig. 8). All uees within a 9-m (30-m radius of the 

center point on the tranSeCt line were measured for basal diameter if multistemmed or DBH if 
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4.2.3 Reptiles and Amphibians 

In 1978, Charles Bogan surveyed the reptiles and amphibians within the boundaries of the Laboratory 

(Bogan 1986). His research included three canyons within or adjacent to OU 1130. Appendix E contains a 

checklist of amphibians and reptiles he identified. 

4.2.4 Birds 

A county-wide swdy of breeding birds was conducted by the Pajarito Ornithological Society over a S-ycar 

period (Travis 1992) (see Appendix F also). In addition to this work, Wenzel and Kent conducted bird 

surveys in Pottillo Canyon in February and March of 1986 (see Appendix G). 

The stream reacbs within OU 1130 are ephemeral. and no fish occur within these intermittent waters. 

4.2.6 MammaLt 

In November 1974 and June 1975, Hanson and Micra conducted small mammal trapping at the Minic Site 

and Lower Slobbovia. Wenzel and Kent surveyed the mammals in Potrillo Canyon during February and 

March of 1986. In April of the same year. Olinger surveyed the mammals of Water Canyon. The species 

identified in these investigations are listed in Appendix H. 

4.3 Threatened, Endangered, and Sensitive Species 

4.3.1 Planes 

Foxx and Tierney conducted several TES plant species and NEP A compliance surveys for proposed 

projects within T A 36 (Table 1 ). They found severn! stream orchids <EpipactiJ giganua) by a seep within 

lower Pajarito Canyon ncar its contluence with lbe Rio Grande. Specimens of grama grnss cacws 

(Toumeya papyracantha) were discovered within a basalt area near the White Rock overlook. To date. no 
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TES plant species have been found within OU 1130, although suitable habitat is present in TA 71 for both 

stream orchid and grama gross cacws. 

4.3.2 Wildlife 

Terrell Jobnson assessed the pocential effects on peregrine falcons of a proposed firing range in W~ 

Canyon (Jobnson 1985). He repeatedly visited the areas in question and used a spotting scope to aid 

identification. Johnson concluded tbat peregrine falcons would not be seriously affected by the fuing 

range. A later repon includes management guidelines for the falcon's habitat (Johnson 1992). 

For several years. Patricia Kennedy bas observed goshawks and Cooper's bawks on LANL property. She 

also used radio-tagged adults ro gather data on bome range size and activity patterns. Topography and 

vegetative sttucwre and composition of each nest site was characterized using standard Forest Service 

silvicultural examination techniques. The swdy included diet determination. prey identification, and 

reproductive success monitoring. 

5. METHODOLOGY 

1bree levels of surveys were conducted within and near the OU. The primary purpose of these surveys was 

ro determine if there were any species of concern or sensitive habirats tbat might be affected by site 

char:lcterization sampling. 

5.1 Levell (Reconnaaance) Surveys 

The Level 1 (reconnaissance) survey is a walk-through of the area for evaluating general habirats and site 

fe:ttures. It is an initial survey conducted ro determine placement of line ttanseCtS and the potential 

impacts of the transects and ro identify water sources and floodplains. The reconnaissance survey is also 

an opportunity ro take note of disUU'bances in the area. The results of the Level I survey of OU 1130 

indicated that Level 2 Chabitu evaluation) surveys were required. 
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single-stemmed. All shrub stems were counted and the cover was estimated within each of the plot's four 

quarters. 

We calculated an importance index for all trees and shrubs within the transects by averaging their relative 

cover. relative density. and relative frequency values. The derived number is a measure of species 

dominance within a transeeL 

5.2.2 Understory Evaluation 

BRET used the quadrat method with a Daubenmire plot of20 x SO em (8 x 20 in.) (Daubenmire. 1959) to 

measure cryptogamic and herbaceous layers. percentage of bare soil and litter. and shrubs less than 0.9 m 

(3 ft) in beighL We made visual estimates of foliar cover to determine percent cover (Fig. 9). Using the 

transect established for overstory evaluation. quadrats were read at 3-m (I 0 ft) intervals until the number 

of species within the plots bad not increased (llle species area curve bad flauened) or a maximum of 100 

quadrats along a transect bad been read. 

All plants were identified using Hitchcock (1950), Manin and Hutchins (1980), Foxx and Hoard (1984), 

and Foxx and Tierney (1985). Wben necessary, voucher specimens were collected and archived in the 

herbarium at LANL Group ESH-8. Any questionable identifications were contirmed at the University of 

New Mexico Herbarium. 
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(a) 

(b) 

Tree boles or stems should 
be counted in when 50% or 
greater of the bole or stem 
is in the plot 

A 

11 

12 

:~ ~ ~ ~ ~ ~ :¢ ~ ~: ~ ~ : ~ : 

View from above the line showing 
a transect with tree and shrub 
intercepts indicated. 
11 = beginning intercept 
12 =ending 
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Fig. 7. (a) Line transect method of tree bole measurements and stem counts; (b) reading foliar 
intercepts. 
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5.3 Level3 (Species-Speciflc) Surveys 

A Level 3 (species-specific) survey uses established protOCOls to searcb for a single species of concern. 

These surveys are primarily conducted forTES species. 

5.3.1 Spotted Bat 

Based on Levell and 2 survey results. and on consultation witb expertS. we cooduaed Level 3 surveys for 

the spotted bat (&derma maculanun). Mist nets raised at dusk and nm for several bours at night were 

closely monitored and checked for bats every few minures. This method of capture is not specific to 

spotted bats and allows general inventory data to be collected. When a bat was caught in tbe net, it wa 

carefully removed by gendy holding it wbile pulling tbe net strands away from its body and wings. 

Species were identified. sexed. photographed. and immediately released by rabies-immUDized researcbers. 

IdentifJCatioas were made using Whitaker (1980) and Bun and Grossenbeider (1976). 

S.J.l Northern Goshawk 

To survey for goshawks. BRET followed tbe guidelines developed by Kennedy and Stablecker (1993), wbo 

recommend broadcasting goshawk alaml calls at specific intervals along line transeCts. They suggest 

spacing tbe calling stations 152m (500ft) apart during egg incubation and 198m (650ft) apart during 

-early nestling and fledgling-dependency stages. Researcbers measure tbe distance between stltions by 

pacing. A vocal or aggressive response from any accipiter leads to an intensive nest sean:b in tbe response 

area. The search area covers approximalely 2508 m~ (3000 m1
) and varies in shape according to terrain 

and vegetation (Sinton and Kennedy 1993). Each 1ree in tbe immediate area is scanned witb binoculars 

for an active nesL In addition. searchers look for feces, molted feather. inactive stick nests and tbe plucked 

remains of prey. 

f1,,.;~;,., 1 '""" ~n 100.1 



Biolo~ical Assessmenr for Operable Unit 1130 

6. RESULTS 

6.1 Wetlands and Floodplains 

There are some floodplains and wetlands within the OU (Fig. 10). BRET did not delineate wetJands 
. 

because the precise locations of sampling locations were unknown. When the final sampling plan is 

established and sampling sites are clearly located. BRET will accurately delineate wetJands where 

appropriate. 

The wetlands within OU 1130 are riverine, primarily occurring along canyon bottoms. There are two such 

sites in lower Water Canyon (TA-71) and one in mid-Water Canyon (TA-68).lbese have been broadly 

mapped by U.S. FISh and WUdlife Service using a bierarchical system desaibed by Cowardin (1979) 

based solely on aerial photography (Fig. 13). 

OU 1130 conrains a single wasteWater outfall (NPDES # EPA-06A-106), which is located in TA 36. Its 

discharge is ephemeral and although the effluent enters Three Mile Canyon, it does not reach the main 

waler course of the canyon. This outfall bas no distinct channel and hydropbytic vegetation is not present. 

In 1991, a field team from BRET found no environmental concerns at the discharge site. BRET compiled 

a plant checklist noting the wetJands indicator status using the Corps of Engineers Wetlands Delin~tllion 

Manual (US COE 1987) for eacb plant species found in the surveys (Appendix K). 

6.2 Levell (Reconnaissance) Surveys 

ReconnaissaDce surveys were conducted within the OU to determine potential habitats. identify sampling 

locations, determine access. and record seasonal observations. The general plant communities. level of 

diswrbancc, teaain. and physical feawres of the site were noted. All sampling locations were readily 

accessible. either by vehicle or a relatively brief walk. 
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WATERSHEDS: 

1. Bananc;aa Canyon 7. Caflada del Buev 
2. Bayo C..yon 8. Pajarilo Canyon 

3. Pueblo Canyon 9. Polrillo Canyon 

4. LosAiamoaCanvon 10. Waler Canyon 

5. Sanda Canyon 11. Anc:ho Canyon 

8. Mortandad Canyon 12. Chaquehui Canyon 

Fig. 10. 100-year floodplain map for Los Alamos National Laboratory. 
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Fig.11. Locations of wetlands within and surrounding Operable Unit 1130. 
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Based on the Level I surveys, we defined the following vegetation zones and used them as search criteria: 

• Ponderosa 

• Ponderosa-pinon pine 

• Pmon pine-juniper 

• Juniper grassland 

• Riparian 

We reviewed tbe TES species dam base to determine if any threatened. endangered. or sensitive plant or 

animal species might occur within the vegelation zones of OU 1130 (Table 3). Appendix L provides a 

printout of the actual data base. 

TABLE 3. Listing of Threatened, Endangend, and Sensitive Species for OU 1130 

Scientific Name Common Name Status• Habitat Potential** 
ANIMALS 
Accipiter gtntilis Northern goshawk FC Ponderosa pine-Gambel's Medium 

oat: ponderosa 
Ammodramus Baird's sparrow SPG2 Juniper grassland Low 
bairdii 
Falco ptregrinus Peregrine falcon FE Ponderosa-pinon; cliffs and Low 

SPG2 rock aevices 
Vireo viciAior Gray vireo SPG2 Juniper grassland; juniper- Low 

oak 
Empidona:c traillii Willow flycarcber FPE Ripanan; dense willows Low 
t.ttimus 
Euderma Spoaed bat SPG2 Riparian; pinon-juniper; Medium 
maculatum ponderosa; cliffs and rock 

crevices 
PLANTS 
Mammillaria Wrightfisbhook SE2 Pinon-juniper; gravelly or Low 
wrigluii cactus sandy bills 

Toumtya GtallliDa grass cactus FC Pinon-juniper; sandy basalt Medium 
pqpyracantha SPGI OUtcropS 

Aktts sessiliflorus Sessile-flowered false ss Pinon-juniper; rocky canyons Low 
carrot and slopes 

Silene planlcii Plcmk's catchtly ss Pinon-juniper; crevices and Low 
oockets in i~eous cliff faces 

Astragalus cyaneus Cyanic milkvetch ss Pinon-Juniper; sandy or Low 
2ravellv hillsides 

Ast rar:alus funs is Santa Fe milkvetch ss Pinon-juniper; drv slopes Low 
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Scientific Name Common Name Status• Habitat Potential•• 
Astragalus Taos milkvetch ss Pinon-Juniper. open. loose Low 
puniceus var. soil 
gerrudis 
Abronia bigelovii Tufted S<llld verbena FC ?inon-juniper. TodiJto Low 

ss J!ypsum or its derivatives 
Phlox carvoTJhvlla Paeosa _Q_hlox ss Ponderosa-Qinon Low 
Epipactis giganua Stream orchid SE Seepage slopes;steams and High 

rioarian areas 
•CODES FOR LEGAL STATUS 
FE =Federally 
FT =Federally 
FC = Federal candidale species 
SE 1 = State protected and listed as threatened or endangered under the provisions of Federal 

Endangered Species Act 
SE2 =Stale protected. rare across its entire range with limited distribution and population size that 

unregulated collection could jeopardize its survival in New Mexico. 
SE3 =Stale protected. widespread in adjacent states or Mexia>, but its numbers are being 

significantly reduced to such a degree that its survival within New Mexico is jeopardized. 
SPGI =Stale protected as a Group 1 species (endangered) 
SPG2 = State protected as a Group 2 species (threatened) 
ss =State sensitive 
••POTENTIAL OF OCCURRENCE 
High = The species is known to occur in the area 
Medium = 1be area bas some species babitata components 
Low = The area does not have s~ies habitat components 

6.%.1 Plants 

Federally Listed Species: No federal endangered or threaleoed plant species were listed as potentially 

occurring in the OU. However, the following two federal candidate plant species met the search criteria 

(USFWS 199lb). 

Candidtlu 

Santa Fe choUa (Opuntia viridijlora) 

Grama grass cactus (Toumeya papyracantha) 

State Listed Species: Two plant species listed as state endangered met the search criteria (New Mexico 

Natural Heritage Program 1991). 

Wright fishhook cactus (Mt.UTitnilwria wrighlii) 
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Gcama grass cacrus (Toumeya papyracanzh)a 

Stream orchid (Epipactis giganzea) 

6.2.2 Sensitive Species 

Under the Federal Endangered Species Act and swe statures. only those plant species that are listed or are . 
caodidates for listing are protected. New Mexico also lists species occurring within the swe that are 

considered robe rare due ro restricted disUibution or low numerical density. Because these plants are 

considered rare. they are sensitive to long-term or cumulative land-use impactS and vulnerable ro 

threatening biological or climatic events. The swe monitors these species ro determine if they sbouJd be 

elevated ro endangered swus. The following species occur in the vegetation zones found within OU 1130 

and are listed as sensitive by the State: 

Cyanic milkvetch (Astragalus cyaneus> 

Pagosa phlox (Phlox caryophylla) 

Plank's ca~ebfly (Silene plankii) 

Santa Fe milkvetch (Astragalus feensis) 

Sessile-flowered false carrot (Aletes sessilijlonu) 

Taos milkvetch (Astragalus puniceus var genudis) 

Tufted sand verbena (Abronia bigelovii) 

6.2.3 Wlldllle 

FederaUy uted species: Two endangered and one candidare species listed by the US FISh and Wildlife 

Service (199la-b) met the data base search aireria. 

Peregrine flacon <Falco peregrintiS) 

Northern goshawk <Accipiter geNilis) 

Rf'l'i~inn I. l11ne 30. /994 D---.," 



Biolo~ical Assessment for Operable Unit1130 

State listed species: The following species listed as endangered in New Mexico met the search criteria 

(NMDFG 1988, 1990). 

Etulangentl 

Baird's sparrow (Ammodramus bairdii) 

Peregrine falcon (Falco peregrin.us) 

Gray vireo (Vireo vicinior) 

Spotted bat (Euderma maculalum) 

lbe Migrarory Bird Treaty Act (16 USC 703-711) provides federal protection for aU wild birds except 

resident game birds. English sparrows, starlings, and feral pigeons. The Bald Eagle Protection Act further 

protects eagles. including the golden eagle. These species are protected from collection. maiming, and 

nest diswrbances. 

6.3 Levell (Habitat Evaluation) Surveys 

We esrablisbed vegetation transects within OU 1130 to evaluate the understory and overstory components. 

Most of the surveys were conducted within T A 36 near disbll'bed sites and in canyon bottoms. the major 

areas of concern. We placed IS transects to survey a variety of babirat types (Fig. 6). 

In general, OU 1130 is located in the Rocky Mountain Montane Conifer Forest and the Great Basin 

Conifer Woodland communities. More specifically, much of the vegetation within the unit is in the 

Ponderosa Pine, Piftoo-Juniper, and Juniper Grassland series. A further breakdown and discussion of 

vegetation is given below (see Appendix M for raw data summaries). 

6..3.1 Overstory Evaluation 

Following a reconnaissance survey of OU 1130, we placed vegetation transects in habitats displaying 

different plant compositions. Survey sites were selected to sample :u-eas that would undergo site 

characterization and do not neceswily represent the entire length of the cmlyon systemS. Nonh-facing 
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and south-facing canyon walls. mesa tops, and canyon bottoms were chosen as representative of the 

overall habitat of OU 1130. Locations of the overstory transects for trees are listed in the appropriate 

sections. 

Specific site cbaracteristics (e.g .. dominant species, density, cover, frequency) are discussed and 

compared. Every tree species encountered in the overstory transedS is listed in dle accompanying tables. 

Complete data from eacb ttansect are contained in Appendix M. 

6.3.1.1 North-Facing Slopes 

Typically, nonb·facing slopes have denser vegetation than south-facing slopes because of tbeir capacity to 

recain more moisture. We surveyed north-facing cranseas near the Minie Site, tbe junction of Pajarito 

Road and Stare Route 4, Water Canyon's intersection with Slate Route 4 and lower Pocrillo Canyon. In 

TA-36. ponderosa pine and one-seed juniper are the dominant oversrory species along lbe nonb-facing 

canyon slopes (Table 4). One transect had a single Rodcy Mouncainjuniper, but this species does aot 

occur in higb densities in this or any other area surveyed within OU 1130, aDd in most cases is DOt present 

at all. Tbe single north-facing slope cransect surveyed in lower TA 68 contained many ponderosa pine. 

Table <1. O•erstory Vqetatioa oa Nortb-Faci.al Slopes 

Traasec:t Specie~ Average Relative Relative Relaaive lmpanaDce 

DBH Dcasity COYa' Frcqucacy IDdcx 

36-1c: Oae-seed juniper 3 . .57 39.42 38.44 so.oo 42.62 

Piloapiae 5.62 60 . .58 61.56 so.oo 57.38 

36-2c: Oae-seed juniper 6.38 89.47 23.59 60.00 11.25 

Piftoa pi.Dc 3.50 10.53 17.49 40.00 28.75 

36-llc: Oae-sccd juniper 4.73 51.56 32.59 42.86 42.34 

Piiioo piDc 5.30 46.09 40.48 42.86 43.14 

Ponderosa piae 9.30 2.34 26.93 14.29 14.52 

36-14c: ODe-seed juniper 6.15 46.08 13 . .52 41.18 37.98 

Rocky Mountain juniper 5.30 0.46 5.00 5.88 5.40 

PiAoo piDc 4.48 52 . .53 33.8.5 41.18 42.52 
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Ponderosa pine 22.15 0.92 15.00 11.76 14.10 

68-2c One-seed juniper 1.02 6.58 0.86 15.56 7.67 

Pinon pine 2.00 3.95 0.00 10.37 4.77 

Ponderosa pine 7.33 89.47 99.14 74.07 87.56 

Overstory vegeau.ion characteristics of north-facing slopes are given in Table 4. 

6.3.1.2 South-Facing Slopes 

South-facing slopes are normally drier than adjacent north-facing slopes and thus usually have less 

vegetative cover. We surveyed south-facing transectS near the Een.ie Site, the Minie Site, the Ridge Road 

tum-off, and intersection of Water Canyon and State Route 4. Dominant overstory species are piiion pine. 

one-seed juniper, and ponderosa pine <Table 5). As on north-facing slopes, ponderosa pine tends to occur 

in fairly uniform stands. 

Table 5. Oversto" Vet mtJon on South-Facilur Sloo ~ 
Transect Spec1es Average Relative Relative Relative Imponance 

DBH Dcasitv Cover F Index 
36-2c One-seed juniper 5.21 42.50 25.92 46.67 38.36 

Pifloopine 5.12 56.88 40.30 46.67 47.95 
Ponderosa pine 12.20 0.62 15.00 6.67 13.69 

36-5c One-seed juniper 4.33 7.32 0.00 14.53 7.26 
Ponderosa pine 7.41 90.24 100.00 78.63 89.32 
Snag 4.30 2.44 0.00 6.84 3.42 

36-8c One-seed juniper 8.96 13.11 33.20 50.00 32.10 
Pinon pine 5.48 86.89 66.80 50.00 67.90 

36-lOc One-seed juniper 7.33 75.38 69.89 54.55 66.61 
Pinon pine 5.23 24.62 30.11 45.45 33.39 

6.3.1.3 Mesa Tops 

Three widely separated mesa tops within T A 36 were surveyed with similar results. Our transects were 

located near the Minie Site, the Ridge Road turn-off, and the intersection of Pajarito Road and State Route 

4. The dominant overstory species were again piiion pine and one-seed juniper (Table 6). 
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6.3.1.4 Canyon Bottorm 

Our transeas were located near the Eenie Site. the Ridge Road tum-off. and the intersection of Water 

Canyon and State Route 4. Species found within the canyon bouoms (Table 7) were similar to those of the 

nonh- and south-facing slopes and mesa tops. 

6.3.1.5 Riparian Zones 

The Pajarito Wetlands is not in the OU boundaries. and there are few. if any, true riparian zones within 

ou 1130. 

Table 6. Onncory VqetatJoa oa Mesa Tops 

Transect Species Average Relative Relative Relative lmponauce 

DBH Deosic:y Cover Fn:queocy Iodex 

36-3c Oae-sced juniper 4.87 65.99 S1.02 41.67 54.89 

Piiloo pine 6.68 29.93 42.98 41.67 38.19 

36-6c Oae·sced juniper 6.14 77.78 ss.oo 38.46 46.76 

Piaoa pine 7.28 20.00 4.5.00 38.46 41.70 

Soq 13.0S. 2.22 0.00 23.08 ll.S4 

36-13c Ooc·sced juniper 6.44 44 . .53 39.93 46.1S 43.54 

Pinon pine S.36 SS.41 (fJ.01 S3.8S 56.46 

Table 7. O.enrory Veptatloa lD Canyon Boaoms 

Transect Species Average Relative Relative Rt:lative lmponaDcc 

DBH Deosic:y Cover Fn:qucucy Index 

36-4c Oae-sced juniper 3.97 71.13 49.3.5 so.oo .56.83 

Piiloo piac 1.0S 28.87 S0.6S SO.OO 43.17 

36-7c One-seed juniper 4.46 !S.2S 5.SO 36.00 20.75 

Pinon pine 1.65 3.39 1.84 8.00 4.92 

Ponderosa pine 8.96 81.36 92.66 .56.00 74.33 

68-lc One-seed juniper 4.87 53.85 48.79 44.44 49.03 

Pinon pine 8.00 15.38 15.33 22.22 17.64 

Ponderosa pmc 6.63 30.77 35.89 33.33 33.33 
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6.3.2 Shrubs 

While using tbe line intercept and circular plot techniques to delermine tbe overslOry composition, we 

separaled tbe woody species into trees and shrubs for purposes of analysis. The DBH of trees was recorded 

while the number of stems were counted for shrubs. Complete data from each transect are contained in 

Appendix M. 

6.3.2.1 North-Facing Slopes 

On the north-facing slopes. the shrubs were much more varied than the trees (Table 8). In four of the five 

transects, squawbush was most numerous in terms of slems/acre, but in most cases its imponance index 

was low due to a low relative cover '."uue. 

Table 8. Sbrub Species on Nortb·Fadag Slopes 

Transect Species #Stems/ Relative Relative Relative lmportaoce 

Acre Density Cover Frcqueac Index 

y 

36-lc Wavylcaf oak 769 64.94 75.85 40.00 60.26 

Squawbush 6 0.52 0.44 10.00 3.65 

Mountain mahogany 409 34.55 23.71 50.00 36.09 

36-2c Big sagebrush 297 38.03 39.21 40.14 39.67 

Rabbitbrush 2 0.28 0.42 9.86 5.14 

Squawbush 369 47.32 18.54 40.14 29.34 

Four-wing sa!tbush 112 14.37 41.84 9.86 25.85 

36-llc Oak hybrid 24 25.00 89.47 11.11 41.86 

Big sagebrush 31 31.82 3.51 44.44 26.59 

Squawbush 40 40.91 3.51 33.33 25.92 

Wax currant 2 2.27 3.51 11.11 5.63 

36-14c Apacbe plume 31 15.38 26.97 6.25 16.20 

Four-wing sa!tbush 57 28.57 62.92 10.42 33.97 

Squawbush 88 43.96 10.11 12.50 22.19 

Wax currant 24 12.09 0.00 70.83 27.64 

68-2c Gounbel oak 3 1.10 0.00 8.97 3.36 

Rabbitbrush 16 5.49 0.00 8.97 4.82 

Squawbush 193 68.13 76.92 64.10 69.72 
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Table H. Shrub Species oo North-Facing Slopes 

TriUlscct Species #Stems/ Relauve Relative Relative Imponance 

Acre Density Cover Frcqueoc Iudcx 

y 

Wax CWTllllt 47 16.48 23.08 8.97 16.18 

New Mexico olive 25 8.79 0.00 8.97 5.92 

6.3.2.2 South-Facing Slopes 

South-facing slopes are normally drier than adjacent nonh-facing slopes and thus usually bave a lower 

vegetative cover. The presence of oak and squawbush thickets within three of the four transects masks this 

genernl trend (Table 9). 

6.3.2.3 Mesa Tops 

When compared to both north- and south-facing slopes, the mesa top transects bad a lower species 

diversity and fewer shrub stems (Table 10). 

Tabte 9. Shrub Species oa Souda·FaciDg Slopes 

Tr:mscc:t Species 41Stcmsl Relative Relative Relative lmportaucc 

Acre Dcasity Cover FMqUcacy IDdcx 

36-2c Big sagebrush 24 50.00 69.86 60.00 59.95 

Squawbush 7 13.64 2.74 20.00 12.13 

Wax currant 18 36.36 27.40 20.00 27.92 

36-5c Wavy leaf oak 385 46.70 100.00 0.25 20.00 

Gambc1oak 4 0.44 0.00 6.67 2.37 

Oak hybrid 316 38.33 0.00 53.33 30.55 

Apal:bc plume 7 0.88 0.08 6.67 2.52 

Squawbush 91 11.01 0.00 6.67 5.89 

Mountain mahogany 
.,., 

2.64 0.00 6.67 3.10 -
36-8c Wavyleaf oak 1150 86.77 41.90 50.00 59.56 

Gambcloak 55 4.18 31.39 10.00 15.19 

Oak bybriJ 65 4.87 26.37 10.00 13.75 

Squawbush 9 0.70 0.31 10.00 3.67 

Mountain mahogany 46 3.48 0.03 20.00 7.84 

36-IOc Big sagebrush 308 26.82 39.66 12.82 26.43 

Rabbitbrush 
., 0.19 0.45 2.56 1.07 -
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Table 9. Shrub Species on South-Facing Slopes 

Transect Species #Stems/ Relative Relanve Rc:lauve Importance 

Acre Density Cover Frequency Index 

Squawbush 723 63.03 14.35 17.95 31.77 

Wax currant 2 0.19 0.45 64.10 21.58 

Four-wing saltbush 112 9.77 45.10 2.56 19.14 

Table 10. Sbrub Species on Mesa Tops 

TraDJeet Species t1 Stems/ Relative Relative Relative Importance 

Acre Density Cover F~ucncy Index 

36-:X: Wavyleat oak 12 15.00 100.00 50.00 58.33 

Mountain mahogany 37 75.00 0.00 50.00 41.67 

36-6c Wavy leaf oak 40 27.66 93.00 12.50 52.69 

Oak hybrid 31 21.28 0.00 15.00 12.50 

Wax currant 15 10.64 0.00 12.50 6.2S 

Mountain mabogany 58 40.43 7.00 50.00 28.57 

36-I:X: Big sagebrush 92 100.00 100.00 100.00 100.00 

6.3.2.4 Canyon Bottoms 

The canyon bottoms showed a tremendous variance in number of stems per acre (Table 11 ). 

Table 11. Sbrub Species in Canyon Bottoms 

Transect Species I Stems/ Relative Relative Relative Imponana: 

Acre Density Cover Frequcocy Index 

36-44= Wavy leaf oak 21 25.00 100.00 50.00 58.33 

Mountain mabosaoy 62 75.00 0.00 50.00 41.67 

36-7c Wavylcaf oak 376 71.60 100.00 66.67 79.42 

Mountain mahogany 56 10.65 0.00 6.67 5.77 

Squawbush 78 14.79 0.00 20.00 11.60 

Apache plume 16 2.96 0.00 6.67 3.21 

68-lc Rabbitbrusb 94 2.66 3.74 28.57 11.66 

Squawbush 145 4.09 3.44 7.14 4.89 

Wax currant 18 0.51 0.00 7.14 2.55 

Apache plwne 3296 92.75 92.81 57.14 80.90 
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6.3.2.5 Riparian Zone 

The Pajarioo Wetlands is not included in the OU boundaries, and there are few, if any, true riparian zones 

within OU 1130. 

6.3.3 Understory Evaluation 

Tables list the relative cover, relative frequency, and importaDCe index of all understory species having an 

importance index value greater tban S .00. Complete dara from each transect are con rained in Appendix 

M. 

6.3.3.1 Nortb-Fadng Slopes 

Typically, nonb·facing slopes bave denser vegetation than south-facing slopes because of their capacity oo 

retain more moisture. We surveyed north-facing ttansects near the Minie Site, lower Pouillo Canyon. the 

junction ofPajarito Road and State Route 4, and Wara Canyon's intersection with Srate Route 4. Within 

tbe four uansects. the amount of litter-covered ground and bare soil rnoged from 73% to 93%. Blue grama 

grass is a dominant or codominant understory plant in alJ uaosects. Other DOleworthy species include 

golden aster, little bluestem, and tamlgOD (Table 12). Transect 36-2u had the greatest diversity (29 

species) of alJ understory surveys conducted within OU 1130. 

6.3.3.2 South-Facing Slopes 

We surveyed south-facing trnosects neM the Eenie Site, the Ridge Road wm-off, the Minie Site, and the 

inrersection of W~ Canyon and Swc 

Table 12. Understory VegeUition on North-Facing Slopes 

Traosect Spec1cs Rcl:uivc Relative Imporuocc 

Cover Frequcucy Index 

36-2u Wormwood 37.30 30.43 33.87 

Blue grama 39.91 26.09 33.00 

Downy chess 24.10 19.57 21.!!3 

False 1am1gon 15.49 15.22 15.35 
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Table 12. Understory Veger.tion on Nonh·Fac:ing Slopes 

Transect Species Relative Relative Importance 

Cover Frequency Index 

Dropsecd 8.29 6.52 7.40 

Little bluestcm 8.72 3.26 5.99 

36-llu Blue grama 39.30 18.78 29.07 

Little bluestcm 11.83 7.51 9.68 

Golden aster 6.44 6.10 6.27 

Bitterweed 5.86 6.10 5.98 

Sand dropseed 6.23 5.16 5.70 

Golden asu:r 6.44 6.10 6.27 

36-14u Blue grama 12.37 12.24 12.31 

Bluegrass 5.44 6.91 6.17 

Aeabane daisy 3.53 6.91 5.22 

68·2u Bluegrama 50.94 33.33 42.14 

Golden asu:r 8.99 11.11 10.05 

Bluegrass 7.99 9.72 8.86 

Sedge 7.99 8.33 8.16 

Little bluestcm 6.99 8.33 7.66 

False tarragoo 5.05 8.33 6.69 

Ncecilc and thread 4.99 6.94 5.97 

grass 

Route 4. As in the nonh-facing slopes, blue grama was tbe most important understory species (Table 13). 

Other species varied greatly between transects and included mountain muhly, little bluestem. bitterweed. 

prickly pear cactus, oak. deervetcb. pine dropseed. and sagebrush. Tbe amount of open ground, i.e. bare 

soil. rock, and litter. ranged from 85 to 97%. 

6.3.3.3 Mesa Tops 

Our transects were located on three widely separated mesas, near the Minie Site. the Ridge Road tum-off. 

and the intersection of Pajarito Road and State Route 4. The dominant understory species in all mesa top 

transects was blue grama which accounted for 47% of the total relative plant cover <Table 14). 
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Table 13. Understory Vegetation on South-Facing Slopes 

Transect Species Relative Relative Importance 

Cover Frequency Index 

36-lu Blue gr:una 52.22 50.00 51.11 

Oak 41.14 12.50 26.81 

BittcrWced 12.38 12.50 12.44 

Mount:Un mubJy 14.39 8.33 11.36 

Pricldy pear 12.34 8.33 10.33 

C8CDlS 

Roct-jumiDe 10.28 4.17 7.22 

Snalceweed 4.52 8.33 6.43 

Sedge 8.22 4.17 6.20 

36-Su Mountain mubJy 32.93 37.SO 35.21 

Rock-jasmine 30.51 22.92 26.71 

Pine dropsccd 12.11 12.SO 12.30 

Golden aster 5.57 12.50 9.03 

36-8u Bluegrama 77.98 S8.49 68.24 

Unknown grass 10.69 3.n 7.13 

36-10u Bluegrama 60.11 60.00 60.~ 

Sqcbrush 2o.n 6.67 13.72 

Blac.lcgrama 6.01 8.00 7.01 

36-12u Blucgrama 67.81 51.00 S9.41 

Dcerver.:h 13.64 20.00 16.82 

Pricldy pear 8.26 4.00 6.13 

cac1US 

Pale trumpet 2.47 9.00 5.73 

Biuerweed. oak. prickly pear cacws. mounrain mubJy, and stick.seed were important components in at 

le:ast one transeCt while being complelely absent in others. Snakeweed, an indicaror of past disturbance, 

was present in all three trnnsects. Open ground r.mged from 80 to 92%. 

6.3.3.4 Canyon Boaorm 

Our tr.msects were located near the Eenie Site, the Ridge Road tum-off, and lhe intersection of Wau:r 

Canyon and State Route 4. However. the trnnsect near the Eenie Site (36-4u) was incorrectly read. and its 
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questionable data are not included. The other two transects displayed a remarkable diversity having 

completely different species lists (Table 15). All species were found in a single tr:msect; there was no 

Table 14. Understory Vege&adon on Mesa Tops 

Transect Species Relative Relative Imponance 

Cover F~cy Index 

36-3u Blue grama 31.81 29.55 30.68 

Oak 25.05 9.09 17.07 

BitterWeed 7.54 9.09 8.32 

Mountain muhly 8.n 6.82 7.79 

Prickly pear cactus 7.52 6.82 7.17 

Rock -jasmine 6.26 4.55 5.40 

36-6u Blucgrama 74.98 40.00 57.49 

BitterWeed 14.20 20.00 17.10 

Acabane daisy 2.66 21.18 11.92 

Mountain muhly 4.57 7.06 5.82 

36-13u Bluegrama 59.79 46.70 53.25 

Prickly pear cacGJS 17.42 13.74 15.58 

Snakeweed 5.27 11.90 8.59 

Sticltsecd 11.02 3.66 7.34 

species overlap. One transect bad the second-highest species diversity(:~ species) of all those read in OU 

1130 while the other one bad the lowest (4 species). 1be bigb imponance indices for transect36-7u is 

somewhat misleading since only 2.09% of the ground bad any plant cover. 

6.3.3.5 Riparian Zone 

The Pajarito Wetlands is not included in the OU boundaries, and there are few, if any, uue riparian zones 

within OU 1130. 

Table 15. Understory Vegetadoa Ia Caayoa BottonLt 

Tr:lllscct Species Relative Relative Impon.ancc 

Cover F~cncy Index 

36-7u Mountain muhly 58.37 51.35 49.84 

Sc:dge 24.40 27.03 23.39 

Golden a:;tcr 13.88 18.92 15.04 

68-lu Blue gr:una 54.01 31.86 42.93 
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Golden aster 9.90 5.31 7.60 

Needle and 6.47 7.08 6.78 

thread grass 

False wngon 5.42 6.19 5.80 

Scarlet globe 3.80 7.08 5.44 

Irulllow 

7. DISCUSSION 

7.1 Levell (Habitat Evaluation) Surveys 

1be classification breakdown for both upland and wetland vegetation typeS for the Pajarito Plateau is 

included in Appendix I. This list includes known and potential babirat types and phases based on Brown 

eta!. (1982), Moir and Ludwig (1979), and USFS (n.d.). No attempt was made to develop new habitat 

types for Ibis area. If a study area did DOl fit within ooe of the designated babiw types previously defined 

for nortbem New Mexico, tbe babiw type was considered to be poteDtial. Further siUdies would be 

necessary to make a complete and accurate determination. 

The vegetation surveys indicated primarily two vegetation communities within and adjacent to OU 1130: 

the Rocky Mounrain Montane Conifer Forest and tbe Great Basin Conifer Woodland communities. These 

communities can be further separated into series and. more specifically, babiw types. 

7.1.1 Rocky Mountain Montane Conifer Forest 

This community consists of one vegetation series, the Ponderosa Pine. The Ponderosa Pine series can be 

further divided into two habitat types. The ponderosa pine/wavy leaf oak habitat was surveyed on a south· 

facing slope near the Eenie Site (36.5c) and in a canyon bottom (36. 7c). Hybridized oak. squawbusb, 

mountain muhly, and rock·jasmine were also fairly abundant in 36.5c. Ponderosa pine.one seed juniper 

habitat was surveyed in a nonh·facing slope transect (68·2c). Blue gr:una was the major understory 

species. but bad a low cover value of 3.64. 
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7.1.2 Great Basin Conifer Woodland Community 

Most of OU 1130 faJls wilhin lhe Great Basin Conifer Woodland community and is characterized wilhin 

the Pinon-Juniper series. Twelve of our fifteen transects occWTCd within this series, and all of these occur 

in the pinon-juniper-blue grama habitat type. There was little shrub understory in the canyon bottoms and 

on the mesa tops, with cover values ranging from 0.03 to 5.63. Both north- and south-facing slopes bad 

significantly higher amounts of cover with an average value of 13.87. The major shrub species on these 

slopes were wavyleaf oak. mountain mahogany, big sagebrusb, and squawbush. Blue grama was the most 

important understory plant in all transects dominated by pidon and juniper. 

7.2 Level 3 (Species-Specific:) Surveys 

No protected species were found during the Levels I and 2 surveys conducted in OU 1130. However, 

habitat information from those field surveys was compared to data base information for each species of 

concern. Previous data and threa1s to each taxon were also studied. Based on this information. species 

were dismissed from further consideration or additional surveys were conducted to confum the 

presence/absence of the species within the area 

7 .2.1 Species Dismissed from Further Consideration 

Based on the information gained from the Level I and Level 2 field surveys and previously gathered data. 

the following species are unlikely to occur within OU 1130: 

7 .2.1.1 Plants 

The following species are being dismissed from further consideration because none bas been found in OU 

1130. they are unlikely to occur in the OU. and there is a low potential for impact from the proposed 

activity. Table 3 lists the required habitats of each of these species. 
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The Wright ftsbbook cactus (Mammillaria wrightii) occurs on gravely or sandy hills or plains. desen 

grasslands. and pinon-juniper zones. Although there ts potential habitat for this species with the OU, it 

has not been found within Los Alamos County nor was it found during our field surveys or previous 

vegewive studies conducted within this area (see Section 4.0 for previous studies). 

lbe Santa Fe cholla (Oprllllia viridijlora) bas been found only in an urban area of Sanca Fe County. 

These plants appear 10 be strongly associaled with south- and west-facing slopes in piiloo-juniper 

wood!Jmds at about 2195 m (7200 ft) (New Mexico Native Plants Proreclion Advisory Committee 1984). 

Elevations within Ou 1130 are lower than this and no specimens of this cacws were found within the OU 

during Level 1 or Level 2 surveys. (This species was deleted from the state list in 1993.) 

The grama grass cactus (Toumeya papyracanlha) occurs in sandy soils within basalt oula'Ops. It bas 

been found near the White Rock overlook and some habitat in TA 71 may be suicable for this species. No 

sampling will take place within the boundaries ofTA-71. 

1be sessile-Oowered faJse carrot (Aktes sessilijlorus) occurs in rocky canyons and slopes. usually in 

areas of basalt or sandstone. This species is found pnmarily in soudl-centtal New Mexico and bas DO( 

been reported from Los Alamos Counry; it has not been found within Los Alamos County nor was it found 

during our tield surveys or previous vegetative swdies conducted within this area (see Section 4.0 for 

previous studies). 

Plank's catcbfly (Siltne planlcii) grows in piiion-juniper habitat and is known to occur in mountains 

along the Rio Grande. It is found in crevices and pockets in protected cliff faces of igneous rock. This 

species has not been found in Los Alamos County nor was it found during our field surveys or previous 

vegcwive studies conducted within this area (see SC'-'tion 4.0 for previous studies). 

The cyanic milkvetcb (Astragalus cyaneus> occurs on sandy or gravelly hillsides within piilon-juniper. 

Usually growing adjacent to the Rio Grande. this species has not been found in Los Alamos County nor 
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was it found during our field surveys or previous vegetative studies conducted within this area (see Section 

4.0 for previous studies) .. 

The Santa Fe milkvetch (Astragalus feenis) is found on dry slopes of pinon-juniper woodlands. It has not 

yet been reponed in Los Alamos County nor was it found during our field surveys or previous vegetative 

studies conducted within this area (see Section 4.0 for previous studies). 

The Taos milkvetch (Astragalus puniceus var. genudis) is found in loose soil within open areas of pinon 

pine and juniper. This species has not been recorded for Los Alamos County nor was it found during our 

field surveys or previous vegetative studies conducted within this area (see Section 4.0 for previous 

studies>. 

The La Jolla prairie clover (Dalea scariosa) inhabits sandy clay banks and bluffs, open sandy areas. and 

roadsides within juniper grassland habitu. It has not previously been found in Los Alamos County nor 

was it found during our field surveys or previous vegetative srudies conducted within this area (see Section 

4.0 for previous studies). (This species was deleted from the state list in 1993.) 

The tufted sand verbena (Abronia bigelovii) is entirely restricted to Todilto gypsum or irs derivatives. 

These soils do not occur within OU 1130. 

The Pagosa phlox (Phlox caryophylla) grows on open slopes in mountain woodlands and forests. It bas 

not been recorded for Los Alamos County nor was it found during our field surveys or previous vegetative 

studies conducted within this area (see Section 4.0 for previous swdies). 

The stream orchid (Epipactis giganrea) has been found within lower Pajarito Canyon. It occurs in 

seepage slopes and very damp woods. In OU 1330. the areas providing sufficient moisture for stre<UD 

orchids are restricted to T A 71, and no soil characlerization work is scheduled bere. 
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7.2.1.2 Wildlife 

Based on extensive bird surveys in Los Alamos Coumy by BRET and others, the following bird species 

were dismissed from further consideration because they are unlikely to occur in OU 1130. 

The baJd eagle (Haliatttlls leucocephalu.s) winters along the Rio Grande, and winter roosts bave been 

observed at Cochiti Lake. Large trees wbicb are protected from the wind form suitable roosting sites. 

Although this species was not listed on the TES data base printout, the bald eagle could pass through the 

OU's souchemmost extension. Impact and mitigation measures are not discussed for this species since no 

site characterization activities are scheduled withinTA 71. 

Baird's sparrow (Ammodramus bairdii) occurs in juniper grassland, but in New Mexico, it primarily 

occurs on the eastern plains and southern lowlands. It h:ls not been reported from Los Alamos or adjacent 

counties during previously conducted surveys (Travis 1992). 

The gray vireo (Vireo vicinior) is found in juniper grassland and juniper-oak habitats. The known babitat 

area nearest to Los Alamos is in the San Juan Valley below Navajo Lake, and the gray vireo bas not been 

found in Los Alamos County. 

The peregrine falcon (Falco peregrinus) establishes breeding rerritories near cliffs in areas of ponderosa 

and piiion. Optimal babitat includes large nearby "gulfs" of air which permit peregrines ro attack their 

prey from above. A well-established peregrine nest site exists near the Los Alamos town site. Peregrine 

foraging areas may extend to 30 km ( 18 mi) from a nest site. but an estimared 90% of foraging occurs 

within a radius of 15 km (9 mi). Johnson feels that portions of Ancho and Water Olnyons surveyed within 

the OU are unlikely to receive concenttated use but may provide "moderately attractive foraging habitat 

for peregrines" (Johnson 1992). 

The Mexican spotted owl (Strix occidenlalis var. Iucida) inhabits mixed-conifer and ponderosa 

pine-Gambel oak forests in mounlains and canyons of the southwestern U.S. and northern Mexico. Its 

habitat has the following characteristics< USFW 1990): 
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• high canopy closure 

• high stand diversity 

• multilayered canopy resulting from an uneven age stand 

• large. mature trees 

• dovvnedlogs 

• snags 

• stand decadence as indicated by the presence of mistletoe 

In addition, spotted owls favor narrow, steep canyons with cool temperatures and little light peneuation. 

For these reasons, spotted owls tend to prefer nonh-facing slopes (Ligon 1926; Ehrlich et al. 1988). 

Johnson (1993) has developed a topographic model of potential spotted owl habitat in New Mexicoand has 

also started developing a similar model to be used for LANL (Johnson, in preparation). Results from 

initial modeling indicate that three areas within Laboratory boundaries could have potential owl babitat­

Twomile Qmyon, Los Alamos Qmyon, and an area near the junction of Water Canyon and Ca4on del 

Valle. None of these areas are within the boundaries of OU 1130. Vegetation data collected for OU 1130 

indicates that habitat there does not meet the requirements for the spotled owl. 

The southwestern wiDow flycatcher CEmpidonaJ: rraillii extimus) breeds in riparian habitats or wetland 

areas dominated by willows, cottonwoods, tamarisk. or Russian olive (Tibbets et al. 1994). None of the 

areas within OU 1130 where sire characterization is scheduled include riparian or wetlands habitats. 

(There is riparian habitat in TA-71, but no sampling planned within this TA.) 

7 .2.2 Species for Which Level 3 Surveys were Conducted 

The northern goshawk (Accipiter genrilis) nests primarily in dense. mature, or old growth coniferous 

forests containing trees at least 45.7 em ( 18 in.) in diameter <Reynolds 1989). In addition, goshawks 
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appear to nest within 0.4 km (0.25 mi) of water. Studies by Patricia Kennedy (1987) indicate the highest 

percentage of nests were in the ponderosa pine/Gambel oak habitat type. The home range of goshawks 

usually includes a variety of forest conditions. 

Goshawk nests have been found on Santa Fe National Forest land in the northwest ponion of Los Alamos 

County and adjacent to LANL propeny (Sinton and Kennedy 1993; Travis 1992). Goshawk post-fledgling 

areas and foraging areas are known to overlap LANL (Sinton and Kennedy 1993). 

In 1993, Patricia Kennedy surveyed optimal for northern goshawks within LANL boundaries, including 

all drainages in upper sections of Water Canyon, Pajarito Canyon. and Canon de Valle. No goshawks 

were observed within the LANL inventory area. However. active rerritories and nest sites bave been found 

just beyoad Labonuory boundaries. The foraging area for this species is approxim.alely 2185 ba <5400 ac) 

and is locared primarily in middle-aged. mawre, and old coniferous forest. The areas expected to c:onllin 

goshawks are in upper canyons which are higher and moister than those found in OU 1130. At least ooe 

more year of field surveys are needed to complete the inventcry. 

The spotted bat (Euderma maculatum) is found near standing water in riparian. pinon-juniper, ponderosa 

pine. and spruce-fu areas. They roost in cliffs or rock crevices. Some required habitat components for this 

species are present in OU 1130. However, there are few cliffs OU 1130, and open areas of standing willet 

are, for the most pan, absent. No spotted bats were captured in mist-net surveys run at several LANL sites. 

including two locations along dle Pajarito Wetlands adjoining OU 1130 (Appendix]). Further surveys 

will be necessary to confirm the presence or absence of dlis far-ranging species in OU 1130 and in Los 

Alamos County. 

At present. no sampling is proposed widlin TA-71. the southeastern portion of which adjoins the Rio 

Grande River. If sampling is proposed within TA 71, a number of Level 3 surveys will be required. Gr.una 

grass cactus and the stream orchid occur within habitat similar to that found in TA-71. The 

presence/absence of these species must be thoroughly investigated before sampling in TA 71 CWI be 

approved. 
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A pulmonate snail in the genus 0 r~oll~Lix, has been found in lower T A -71. Rick Smartt. a snail ex pen 

with the New Mexico Museum of Natural History in Albuquerque. has tentatively identified these snails as 

Or~oh~lix submdis (cf). Specimens will be sent to Texas A&M University for genetic analysis that will 

assist in confmning identification. Smant feels that this is a very unusual population, in that all other 

Jemez Mountain Oreollelix are associated with limestone,· while this population is found in basaltic areas 

(Smant. personal communication). Although Oreohelix subntdis does not appear on the state or federal 

lists of species of concern. the T A-71 population appears to warrant protective measures. If sampling 

extends into TA-71, further snail surveys in the basaltic boulder areas will be necessary. 

8. IMPACI'S 

8.1 Wetlands and Floodplains 

Impacts to wetlands and floodplains are primarily associated with soil sampling and related disturbances. 

Sampling may include core drilling to a depth of IS em (6 in.) or deep core drilling to a depth of more 

thml 61 m (200 ft). Heavy equipment and coring should remain outside of wetland areas. If sampling or 

other disturbances occur within or near wetlands or within floodplains, the following impacts could occur: 

• Disturbance to the stream channel, or smaller drainages leading into the stream 

channeL could result in an alteration of existing wetlands, which could lead to partial 

or complete Joss of those wetlands. 

• Excessive disturbance to the vegetation and soil surface could result in an alteration 

of the water flow or a widening of the channel. 

• Disturbance along the drainages or on steep slopes could initiate or increase soil 

erosion. This could also lead to localized alterations in wetlands. 

• Hazardous fuel spills or leaks from vehicles could negatively affect water quality in 

riparian zones and could negatively impact hydrophytic vegetation. 
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8.2 Threatened, Endangered, and Sensitive Species 

Spotted bats have not been detected within LANL boundaries, but all habitat components necessary to 

suppon them are present Impacts to the ba1s would include desuuction of roosting sites (rock cervices>. 

However, very liule disturbance to rock crevices is anticipated during site characterization. Most sampling 

will occur along drainages in OU 1130, not on the slopes. 

No goshawks bave been discov~ in any bird surveys conducted near OU 1130 (Travis 1992). However. 

some of their babiw components exist within this area. Over 95% of soil sampling in OU 1130 will occur 

in previously disturbed areas with band augers. Sampling with band augers for site characterization 

sbou1d not produce a significant level of disturbance. However, the use of drill rigs in sampling could 

cause a great inaease in noise levels. Impacts to gosbawk would include human disturbance and 

disturbaDce by heavy equipment during the mating and nesting season (Marcb-Seprembcr). Canopy or cree 

removal could deaease nesting and perching babiw and alter habitat for prey species. Remo~g or 

disturbing large areas of vegetation could affect prey species availability, which may result in decreased 

gosbawk use of the area. 

ImpactS to grama grass cactus, the stream orchid, and an unusual pulmonare snail are not discussed 

because no soil cbaracterization sampling is scheduled for TA 71 where these species migbt occur. 

8.3 Nonsemitive Species 

8.3.1 Plana 

Heavy machinery could impact topOgraphic feawres and riparian zones of OU 1130 in the following ways: 

• Removal or excessive disturbance to existing vegetative cover could initiale or 

increase erosion or alter drainage pauems, both within the canyon bottoms (including 

sueam clmnnels) and along the canyon slopes. 

• Disturbance ur damage to riparian vegetation could result in partial or complete loss 

ofwedands. 
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8.3.2 Wildlife 

Habitat in OU 1130 is suitable for nesting, foraging, and perching for a variety of bird species, large 

mammals, and other wildlife species. The majority of site characterization sampling proposed for this OU 

will occur in previously disturbed areas in association with SWMUs. These areas occur in and around 

existing facilities, roads. parking lots, and firing site areas that have existing physical and human 

disturbances. Over 90% of the sampling activity will require the collection of soil samples with band 

scoops and other manual methods. Therefore, impacts from such sampling will be extremely small and 

will not cause an adverse impact However, excessive disturbance or diswrbance during citical periods 

could result in one or more of the following: 

• direct removal of nesting, perching, cover, and similar habitats along the canyon 

slopes and within riparian zones or canyon bottoms 

• nest abandonment by birds causing nest failure 

• an interference with critical periods such as breeding 

• contamination of wildlife water sources from fuel spills or leaks from vehicles and 

machinery 

9. MITIGATION 

lf soil characterization sampling extends into T A 71, more surveys will be necessary to ensure that such 

sampling will not threaten TES species and to delineate wetland and floodplain boundaries there. BRET 

must be notified as soon as Phase II sampling procedures are defmed. Some of the necessary biologic:U 

fieldwork must be conducted a1 specific times of the year or over an extended period. Considerable delays 

may result if sufficient advance notice is not provided. BRET also requests notification before disturbances 

other than soil sampling are initiated lO allow more accurate and effective mitigation measures lO be 

defined. 
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9.1 Wetlands and Floodplains 

Aoodplains occur within the OU in canyon bottoms. and isolated wetlands may be present No impact is 

expected from surface sampling. However, heavy equipment and coring within a wetland area could 

discharge fill into the wetland and desuoy hydropbytic vegetation. Wetland boundaries will be dclinealed 

at the time of sampling, and all sampling must be conducted outside of desigrwcd wetlands. These 

delineations must be done within 2 years of the sampling; after 2 years. the delineation is no longer valid 

and must be redone. 

If heavy equipment is to be used during sire cbaracterization, the folJowing measures must be adhered to 

in order to prevent unnecessary impacts: 

• restria excessive off-road uavel that may disturb vegetation and cause erosion 

• avoid excessive disturbance to vegetation and the soil surface wbicb could alter the 

warer flow and/or widen the cha.anel 

• avoid dismrbances along the drainages and sreeper slopes whicb could produce or 

initiate erosion 

• eliminate hazardous fuel spills or leakage from vehicles or sampling machinery 

• avoid unnecessary disturbance (i.e. parking areas. equipment storage areas. and off. 

road travel) to stream-side areas and their surrounding vegetation during travel to 

sampling sites and sampling 

9.2.1 Plants 

If sampling sites are confmed to T As 36 and 68. no mitigation forTES plant species is necessary. If 

sampling within TA· 71 is proposed. potential impacts to grama grass cactus and stt=n orchid must be 

addressed. 
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9.2.2 WildUie 

If sampling within T A 71 is proposed. potential impacts to an unusual pulmonate snail must be 

addressed. 

9.2.2.1 Spotted bat 

There are no known occurrence of the spotted bat in Los Alamos County. However, viable habitat does 

exist near OU 1130. If equipment larger than band augers is to be used on rocky slopes, a biologist from 

ESH-8 must be present prior to sampling to conduct a survey of all rock crevices in the sampling area. If 

any evidence of bats is found in the sampling area. all sampling with heavy equipment on that slope will 

be canceled. Any sampling that may alter existing wa~er sources. including vehicular ttavel through water 

courses and backfilling of suemns. is prohibited without prior approval by BRET personnel. If such an 

alteration would damage potential spotted bat habitat. it will not be approved. 

9.2.2.2 Nortbern Gosbawk 

There is no evidence tbat goshawks nest in OU 1130. However, many of the habitat components requited 

for the goshawk are present. and these birds may forage within the OU. To protect this potential goshawk 

habitat. sampling with heavy equipment (drill rig) in upper canyon areas must be limited to October 

through February. leaving the months of March through September free of heavy disturbance. If 

scheduling requirements mandate that sampling be conducted between March through September. BRET 

must fust conduct broadcast surveys between May IS and June 30 to determine nest sites and occupancy. 

If nest sites are found or if the survey is not conducted. sampling for that area cannot begin until October 

1. If nest sires are not occupied and goshawks are not found. sampling can be initiated in upper canyon 

areas. 
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9..3 Nonsensitive Species 

9..3.1 Plants 

Sile sampling could require revegetation if rhe loss of vegetation initiates or increases erosion. Survey 

resuhs indicate that a mixture of native grasses. forbs. aod other herbaceous plants can be used to 

effectively revegetale; consultation with BRET or state or federal agencies would help delennine the 

specific species. 

Additional mitigation measures include tbe following: 

• If vegetation is disturbed during sampling, revegetation will be required. BRET will 

develop a revegetalion plan for areas wbere vegeratioo bas been removed or disturbed. 

• BRET must approve tree removal. BRET will delemline if the tree(s) are used for 

nesting and/or if the removal would cbange the canopy cbaractetistics of the area. If 

the removal would cbange the canopy characteristics of the area or if nest trees are 

found. BRET will not approve the tree removal. (Noce: the majority of the proposed 

activities would not require aoy tree removal; not more that 10-12 tree are likely to be 

removed during sile cbaracterization.) 

9.3.2 Wildlife 

Most impactS to wildlife species should not be adverse, an it is projected that only during the period of 

acrual diswrbance would wildlife avoid the area. However. if heavy machinery is to be used. the following 

mitigation measure would further reduce the potential for impact: 

Use existing roads. Where there are no roads. cross saeams and arroyos in level areas 

that are dry or less vegetated. Do no drive in wetlands. 

BRET must approve aU tree removal. BRET will determine if the tree(s) are used for 

nesting and/or if the removal would change the canopy characteristics of tbe area. IF 

tree removal would change the cmJQPY chanlcteristics. of nest trees are found. BRET 

will not approve the tree removal. CNOle: the IIUljority of the proposed activities would 

not require any tree removal; not more than 10-12 trees are likely to be removed 

during the characteril:ltion. 
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Disturbances to wintering species should be minor. and the mitigation measure provided would help to 

reduce tlle impact to all wildlife species. 

10. CONCLUSIONS 

We summarized historical information and biological reportS of previous sire surveys to provide 

background information on OU 1130. These summaries provided inventory information that may be used 

in future ecological risk assessments and in pathway analyses. Compiled species lists are contained in the 

appendices to this report. 

We conducted Levell. 2, and 3 field surveys within and near OU 1130. In addition. the TES species data 

base was searcbed for a listing of potential species that could occur within the OU's habitat types. Species 

on state or federal prorection lists known to occur in ponderosa pine, ponderosa-pinon, piiion-juoiper, 

juniper grasslands. or riparian areas of Los Alamos and surrounding counties were identified. 

A habiau evaluation survey was conducted to determine if the specifiC requirements of the species could 

be met in the project locations. As a result. a number of species of concern were identified. A 1992 bat 

survey captured no spotred bats in Los Alamos County, but further surveys are necessary to establish its 

presence or absence. Previous surveys for the peregrine falcon bad shown that only marginal habitat was 

available for it within OU 1130. although Level3 surveys conducred outside OU 1130 were used to 

detennine iiS swus in the area. There appears to be good foraging habitat for the northern goshawk 

within the OU, and additional surveys will be required to verify its presence or absence. Surveys for both 

rnptors will be conducted in 1993. Mitigation measures have been included for the species of concern to 

prevent adverse impactS to their potential habitat. 

Within the OU, all wetlands and floodplains were nored using the National Wetland Inventory Maps and 

field checks. Characteristics of wetlands. floodplains and riparian are:lS were nored using criteria outlined 

in the Corps of Engineers Wetlands Delineation Manual (US COE 1987). Delineation of wetland 
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boundaries was not done during these surveys. but will be conducted just prior to sampling. This will 

ensure that all sampling is conducted outside of areas meeting wetland criteria. 

Mitigation measures (or best management practices) to reduce impacts to nonsensitive plant and wildlife 

species include 

( 1) determining when sampling should be conducted. 

(2) using preventive measures to avoid excessive disturbance to the babiw. and 

(3) notifying BRET before disturbances other than soil sampling are initialed. 

11. ACKNOWLEDGMENTS 

This study was funded by and completed in cooperation with the Environmental Resronuioo Program of 

Los Alamos National Laboratory (l.ANL). 

The study was directed by Teralene Foxx, Project Ecologist for the Biological Resource Evaluations Team 

CBR.ETI. BRET is included in the Environmental Assessments and Resource Evaluations section of the 

Environmental Protection Group, ESH-8. 

Field personnel included Kathryn Bennett (Field Leader), Environmental Scientist: Saul Cross. boWlist. 

EPA Fellow; Dan Dunham, bowlist: Delia Raymer, wildlife biologist CGRA>; James Biggs. wildlife 

biologist: Mary Salisbury, computer support and Alethea Banar ( UGS). 

12. DEFINITIONS 

Biologkal Resources Evaluations Team (BRE'I): Persons within the Environmental Protection Group 

(ESH-8) responsible for the biological assessments. 

Colonizing: A plant that has atuibutes wbicb enable it to become easily establisbed in areas of 

environmental disturbance or where is not wanted. 
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Critical habitat: Any air. land or warer area and constituent elements that the loss of would appreciably 

decrease the likelihood of survival and recovery of a listed species or a distinct segment of its population. 

Facultative: Equally likely to occur in wetlands or non wetlands (estimated probability 34-66%). 

Facultative Upland: Usually occur in non wetlands (estimated probability 67-99%), but occasionally 

found in wetlands (estimated probability 1-33%). 

Facultative Wetland: Usually occur in wetlands (estimated probability 67-99%), but occasionally found 

in non wetlands. 

Federal Candidate (Cl) Species: Taxa tor which the USFWS has on tile enough substantial information 

on biological vulnerability and threat(s) to suppon proposals to list them as endangered or threatened 

species. 

Federal Candidate (Cl) Species: Taxa for which now in the possession of the USFWS indicates that 

proposing to list as endangered or threarened is possibly appropriate. but for which conclusive data on 

biological vulnerability and threat are not currently available to suppon proposed rules. 

Federally Endangered Species: Any species which is endanger of extinction throughout all or a 

significant portion of its range. 

Federally Proposed as Endangered: Taxa already proposed to be listed as endangered. Proposed species 

receive the protection of the Endangered Species AcL 

FederaUy Proposed as Threatened: Taxa already proposed to be listed as threatened. Proposed species 

receive the protection of the Endangered Species AcL 

Federally Threatened Species: Any species which is likely to become an enilimgered species within the 

foreseeable future throughout all or a significant portion of its range. 
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Floodplains: Lowlands adjoining inland and coastal waters and relatively flat areas and flood prone are~ 

of offshore islands including, at a minimum. that area inundated by 1 percent or greater chance of flood in 

any given year. The base floodplain is defmed as the 100-year (1.0 percent) floodplain. The critical action 

floodplain is defmed as the SOO year (0.2 percent) floodplain. 

Hydric soil: A soil that is saturated. flooded. or ponded long enough during the growing season to 

develop anaerobic conditions in the upper pan. 

Hydrology: The presence of, distribution of, and circulation of water. 

Hydropbyte: Any plant that grows in water or on a subsb'ale that is at least periodically deficient in 

oxygen as a result of excessive water content; plants typically found in wetlands and other aqUatic 

habitats. 

Levell Saney: A reconnaissaDce survey to determine if a proposed project is in a developed Technical 

Area or otberwise disturbed. Non-quantitative data about tbe area is obWoed. 

Levell Suney: A detailed quantiWive vegetuion survey that is used to evaluate critical habitat 

requirements for a TES species is present at the proposed project area. 

Level 3 Survey: A survey aimed at obtaining information on a specific tbrearened or endangered species, 

floodplain or wetland. 

National Environmental PoUcy Act (NEPA): A major environmental law which beclme effective in 

1970. The law requires all projects/programs which receive federal funds 10 be evaluated for 

eovironmenral impacts. 

Nationwide Permits (NWP): Permits issued by the Corps of Engineers that pertain to specific conditions 

stated in the regulations. 
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Obligate Upland: Occur in wetlands in another region. but occur almost always (estimated probability 

>99%) under natural conditions in non wetlands in the region specified. U a species does not occur in 

wetlands in any region. it is not on the "National List". 

Obligate Wetland: Occur almost always (estimated probability >99%) under nanu'31 conditions in 

wetlands. 

Riparian: Green-belts along streams. lakes, or other wet areas. These areas are presently marginally 

protected by State and Federal law but have become of concern. 

Solid Waste Management Unit (SWMU): Any discernible unit at which solid wastes have been placed 

at any time, whether or not the unit was intended for the management of solid or hazardous wastes. 

Species Area Curve: Calculated by comparing total number of individual plant species recorded along a 

uansect by total number of plots. 

State Endangered Plant: A plant which bas been listed on New Mexico's srate endangered list lbe plant 

is rare in numbers and/or occurrences and its funher existence in the srate is threatened wirhout 

protection. 

State Endangered Group 1: Any wildlife species or subspecies whose prospectS of survival or 

recruitment in New Mexico are in jeopardy. 

State Endangered Group 2: Any wildlife species or subspectes whose prospectS of survival or 

recruianent in New Mexico are likely to be in jeopardy within the foreseeable future. These species are 

prorected by State law. 

State Endangered Plant (El): lbe taXon is listed as rhreatened or endangered under rhe provisions of 

the Federal Endangered Species Act, or is considered proposed under the teners of the act 
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State Endangered Plant (E2): The taxon is a rare plant across its entire range and of such limited 

distribution and population size that unregulated collection could adversely impact it and jeopardize its 

survival in New Mexico. 

State Endanpred Plant (EJ): The taxon may be widespread in its disuibution and may occur in adjacent 

states or Mexico, but its numbers are being significantly reduced to sucb a degree that witbin tbe 

foreseeable future tbe survival of tbis species in New Mexico is jeopardized. 

State Sensitive Plant: A plant species whose numbers or occurrences are low in tbe state. These species 

are monitored by tbe state to see if tbeir starus needs to be upgraded to endangeted. CWTendy, state 

sensitive plants are not protected by slate law. 

TES Species Data Base: A data base constructed by LANL that lists and provides infOI'DWion on all state 

and federal endangered/tbreatened species in Los Alamos County and surrounding counties. 

Wedaads: 1bose areas dw are inuodared by surface or ground water witb a frequency sufficient to 

support and under normal circumstances does or would support a prevalence of vegetative or aquatic life 

tbal requires saturaled or seasooalJy sawrated soil conditions for growtb and reproduction. Wetlands 

generally include swamps, marsbes, bogs. and similar areas such as sloughs. potboles, wet meadows. river 

overflow, mud flats, and oawral ponds. 

13. SUMMARY OF PERTINENT REGULATIONS 

Executive Order 11990 (Protection of Wetlands) calls for avoidance "to any extent possible. tbe long aud 

sbort term adverse impacts associated widl the destruction or modification of wetlands .. .avoid direct or 

indirect suppon of new construction in wetlands ... " 

Executive Order 11998 (Floodplain Management) was initialed to "proteCt lives and property with tbc 

need to restore and preserve natural and beneficial floodplain values .... " 
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National Environmental Policy Act declares a national policy to encourage a productive and enjoyable 

harmony between man and his environment Section 102 requires "that presently unquantified 

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

with economic and technical considerations .... " 

. 
Section 404 Clean Water Act provides for issuance of "permits", of discharged of dredged or fill materials 

into navigable waterS ... " after notice and opponunity for public hearings. 

Endangered Species Act ( 16 USC 1.531 et seq.) declares the intention of Congress to conserve threatened 

and endangered species and the ecosystems on which those species depend. 

MigratOry Bird Treaty Act (16 USC 703-711) 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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Aependlx A: Planl Checklisl ror OU I JJO• 

FAMILY SCIENTIFIC NAME COUE COMMON NAME 

ACERACEAE Acer 1labrum Acgl New Mexico maple 
Acernegundo Acne Boxeldcr maple 

AMARANTIJACEAE Amaranth11s retrojkxiiS Amrc Pigweed 
ANACARI>IACEAE Rh11s trilobata Rhcr Skunk bush 
AK>CYNACEAE Apocynum androsaemifolium A pan Spreading dogbane 
ASCLEPIADACEAE Asclepias asperula Asas Immortal 

A.scelpias Sllbl'erlicillata Assu Poison milkwc:cd 
Asclepias tubero.sa A stu Butterflywc:ed 

HERHERII>ACEAE Buberis fendleri Befe Colorado harlx."'l)' 

HORAGINACEAE Cryptanthtt fendleri Crfe Fendler cryptantha 
Cryptantha jamesii Crja James hiddenllower 
Haculia hirsuta Hahi Beggarlice 
lAppula echinata Lace Sticksced 
lAppula redowskii l.arc Sticksced 

lo~1ppula te:cana tate Sticksced 
l.appula sp. l.apx Stick seed 
l.itho.spenmun inc:isum l.iin J-'ringed pucc00n 
l.ithospenmu11 multijlormn L.imu Puccoon 

CACfACEAE Echinocereus triglochidiat11s F.ctr lledgehog cactus 
Echinocereus vindiflora Ecvi Strawbc:ny cactus 
Op11ntia imbricata Opim Walkingstick cholla 
Opuntia polyacantha Oppo Starvation cactus 
Opuntia sp. Opux Prickly pear cactus 

CHENOPODIACEAE A triplex canescens Atca Fourwiog saltbush 
Chenopodi1u11 alba Chal Lamb's quarters 
Chenopodi1un gn11'eolan.s Chgr Goose foot 
Chenopodium leptophyll11m Cble Goose foot 
Chenopodi1un sp. Cbex lamb's quarters 
Kochia scoparia Kosc Summer cypress 
Sal.sola kali Saka Russian thistle 

COMPOSITAE Achillec1 lan11losa A cia Western yarrow 
Ambrosia artemisiifolia Amar Common ragweed 
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Ambrosia t·onfutifolia Aloro Ragweed 

Ambrosia corunopifolia Arnoo Ragweed 

Antennaria pan•iflora Anpa Pussyloes 

Artemisia bigeluvii Arbi Bigelow sagebrush 

Artemisia cana Area Silver sagebrush 

Artemisia carruthii Area Wonnwood 

A rtemisin drac11nc11111s Ardr False tarragon 

A rlemisia filifi•lia Arfi Sand sagebrush 

A nemisia frigida Arfr F.stafiata 

Anemi.sia ludoviciana Arlu Wonnwood 

Artemisia lridenlala Anr IJig ngebrush 

A.ster bigelovii Asbi 8 igcluw aster 

Aster hirtifoliru Ashi Sand aster 

Aster novae Asno Aster 

Bahia dissecta Budi Wild chrysaothcmum 
Berlandiera lyruta Rely Lyre leaf 
Bidens ten11isec1a Bite Sticktight 
Bricullia cnlifomica Brca California brickellia 

Bricullia sp. Brix Brickkbush 

Chic:ori11m inl)•bus Chin Chicltocy 
Chry•supsis fuliosa Chfo Golden aster 

Chrysopsis villosn Chvi Golden aster 
Chrysothamnus narueos11s Chna Chamisa, Rabbitbrush 

Conyza canadensis Coca Horscweed 
Erigeron canus F.rca Acabanc 
Erigeron divergens F.rdi Aeabane daisy 
Eriguunsp. Erix Daisy 
E11patoriru11 herbaurmr Eubc Thorough wort 
Gaillardia plllclrella Oapu Firewbccl 
Grindelia trplranactis o .. p Gum weed 
Gruier"zia microcephala Oumi Snalceweed 
G111ier"zia sarotlrrae Ousa Soalteweed 
Haplopappus gracilis Hagr Golden weed 
Haplopappus spinulosus Hasp Spiny goldcnwccd 
Heliantlr11s peliolaris Hepc SuoOower 
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Helianrluu sp. Helx Suntlower 
Hym~nopappus fi/ifolills flyfi Wbile ragweed 
Hymenoxys argenrea Hyar Perty Sue 
Hymenoxys richardsonii llyri Biuerweed 
K uhnia chlorolepsis Kud Kubnia 
Lactuca sp. l.acx Prickly lettuce 
Machaeranthera biglm•ii Mabi Bigelow aster 
Pericome caudata Peu Taperleaf 
Psilotrope tagetina Psta Papcrflower 
Senecio ~remophillls Seer Groundsel 
Senecio longilobus Sclo Thread-leaf groundsel 
Senecio multicapitatus Semu Groundsel 
Seneciosp. Senx Groundsel 
Stephanomeria ten11ijolia Sue Skeleton weed 
Taraxicum officina/e Taof Dandelion 
1hekspem1a m~gapotamicw11 Thme Indian tea 
1helespemJD trifidum Thtr Green thread 
Townsendia exscapa Tocx Easter daisy 
Tragopogon dubius Trdu Satisfy, Goa~beard 
1'ragopogon pratensis Trpr Salsify 
Viguiera 11111bijlora Vimu Showy goldeneye 
Xcmthi11111 italiciUII Xait Cocklebur 

CONVUL.VUI.ACEAE Ipomoea coccinea I pro Star·glol}' 

CRUCIFERAE Arabis hirs111a Arbi Hail}' rockcress 
Capsella b11rsa-pastoris Cabu Shepherd's purse 
l'escurania obtusa Deob Tansy mustard 
IJescurania richardsonii l>cri Tansy mustard 
IJescumnia sp. l>csx Tansy mustard 
Etysi11111 capital lUll F..rca Western walltlower 
l~pidiiUII medium l.cmc Peppergrass 
l~squerrlla fet~dleri l.de Bladderpod 
Sisymbrium altissimum Sial Tumble mustard 
111/.aspi alpestrr Thai Mountain candytuft 

CUPRESSACEAE Junipems mono:.pentUJ Jumo One-seeded juniper 
Juniperus scopulormn Jusc Rocky Mountain juniper 
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CYPERACiiAE Care.x r.SL'IIknllls Caes Yellow nul sedge 
Carrx.spp. Can Sedge 

EUPHORBIACEAE Cn.,ton lrxrnsis Crlc Dovcwccd 
E11phorbia dentata Eudc Wild poioacua 
Eupltorbia fendkri Eufc Spurp 
Euphorbia urpyllifolia Eusc Thymcleaf spurp 
E 11phorbia sp. Eupx Spurge 

FAGACEAE Quercus 8tullbelii Qua• Gambcloak 
Q11ercru 1riua Qugr Gray oak 
Q11ercus turbinella Qutu Sbrub live oak 
Quercus ruubllata Quuo Wavy leaf oak 
Q11ercus sp. Qucx Hybrid oolt 

FUMARIACEAE Cordyalis aurea Coau Golden smoke 
GF.RANIACEAE Erodi1un cic11tariwn Erci Crancsbill 

Grroni11111 carspitoSiun Gcca James geranium 
GRAMINEAE Agrop.vron s111ithii Agsm Western wbcatgrass 

A ndropogo11 barbiiiOdis Anba Cane blucstcm 
Andropogon ICOptJriiiJ Ansc Liulc blucstem 
Aristida adscetiSiolliJ Arad Six-~ksthnoc-awo 

Al'istida sp. Arix Three-awn 
Bkpharlmr11ro11 tricholrpis Bllr Pine dropsccd 
Bo11telo11a cunipmd11la Bocu Side-oats srama 
Bo11trlolln eriopoda Boer Blact,rama 
Bo11telmla 1racilis Bogr Blucarama 
Bromus anomalous Bran Noddin& brome 
Bronuu frondosus Brfr W"J>ing bromc 
Bror11us purgans Brpu Canada brnme 
Bromru sp. Brox Bromearass 
Bromru trctorruu Brae Duwoy Chess 
EIJ'IIIIIJ canadensis Eka Canada wildryc 
Festuca octiflora Fcoc Six-weeks fescue 
Fe.slllca sp. Feu Fescue 
Hilaria jamr.sii Hija Galicia 
Kuekria cristata Kocr JurJC1rass 
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Mulll~nbugia montana Mwno Mountain muhly 

Mulllmbergia torreyi Mulo Ringmuhly 

Munroa squnrosa Musq False buffalo grass 

Oryr.opis hymenoides Orby Indian rice grass 

Poa fendkriana Pofc Bluegrass 

Poa interior Po in Inland bluegrass 

Poasp. Poax Blue grass 

Setaria lutesc~ns Selu Bristle grass 

Sitanion hystrix Siby Boulebrusb squirrehail 

Sporobolu.s contract1u Spco Spike dropsced 

Sporobolus Cl)ptandnu Spcr Sand dropsced 

Sporobolus sp. Spox Dropsced 

Stipa comata Slco Needle and thread grass 

HYDROPHYLLACEAE 1'/ltlcelia corrugata Phco Scorpion weed 

Phacelia sp. Ph ax Scorpion weed 

LABIATAE Mvnarda mentllaefolia Mome Bcebalm 

Monarda pectinata Mope Ponymint 

Pnmella vulgaris Prvu Selfheal 

I.EGUMINOSAE Astragalus missouriensis Asmi Milkvelcb 

Astragal11s sp. Astx Milkvelcli 

Lot11s wriglltii l..owr lkervetch 

l.upinus caudatus l.uca Lupine 
l.11pinus kingii Lulti Lupine 

L11pimu sp. l.upx l.upine 

Melilotus alba Meal Yellow sweet clover 

Melilotus indic1u Me in White sweetdover 

Melilotus officina/is Mcof Yellow wild clover 

Petalostem11111 candid1u11 Pee a White prairie clover 

Pt'ltllostem11111 sp. Petx Prairie clover 

Robinia llf!'VI~ . .-it"cma Ronc New Mexico locust 
Trifoliwn sp. Trix Clover 
Vicia ameriet~na Viam American vetch 

UIJACEAE Allium textile Alte Onion 
Yucca cmg1utissima Yuan Narrowleaf yucca 
Yuua baccata Yuba Datil yucca 
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Y11aa baccata Yuba Oatil yucca 
UNACEAE Limun lewisii l.ilc Blue flax 

Linum neomexicana Line New Mexico yellow Oax 
l.OASACEAE Mentulia albicaulis Meal Whilc-sfenuncd blazing star 

Men1ulia pumila Mepu Slickleaf 
MALVACEAE Splaaeralcea coccinea Spco Red globe maUow 

Splaaeralcea sp. Sphx Scarlct1lobc mallow 
NYCI'AGINACEAE Mirabili.r lineari.r Mili Four-o'clock 

Mirabilis multiflora Mimu Showy four-o'clock 
Mirabilis OJ.ybaphoitks Miox Vining four-o'clock 
OJ.)'baph11s linearis O.di Dcscn four-o'clock 

t>I.EACEAE Forestiera neane.ticana Fone New Mexk-o olive 
ONAGRACEAE Oenothera albica11lis Ocal Evening ·primrose 

Oenothera coronopifulia th-o Cutleaf evening-prime~ 
Oenothera hartwegii Ocha Evening -primrose 
Oenothera hoouri Oeho Huuker's evening -primrO!ie 
Dent •thera procera Ocpr Yellow evcning-primrusc 
Oenuthera sp. Oenx Evening -primrose 

OROUANCACEAE Orobanche fast:iculata Or fa Broomrapc" 
Oroban(·he ""'ltij'Wra Ormu Broomrapc 

PINACEAE Abies concolor Abco White fir 
Pinus edulis Pied Pinyon pine 
Pin11.r ponderosa Pipo Pooderosa pine 

PLANTAGINACEAE Plantago purshii Plpu Wooly Indian wheal 
POLEMONIACEAE Jpomopsis aggreguta Jpag Scarlellrumpct 

Jpcmwpsis longijlora lplo Bluegilia 
POL YGONACEAE Eriogomm1 cem111u11 Ercc Skelcloo weed 

Eriugonw11 jlagellaris Erfl Wild buckwheat 
Eriogon11m jalnesii Erja Antelope sage 
Rlllllt:X sp. Rumx Dock 

POLYPODIACEAE Cheilanthes feei Chfe Fee's lip fern 
PORTULACACEAE Portulaca olemcea Pool Commoo purslane 
PRIMULACEAE Androsace septentrionalis Ansc Weslcm rock-jasmine 
RANUNCULACEAE Clematis p.seudoolpind Clps Rocky Mountain clematis 

Delphinium viresun.s De vi Larkspur 
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lhulic:trum J~ndleri Thfe Meadow rue: 

ROSACEAE c~rcocarpus montanus Ccmo Mountain mahogany 

Fallugia parado;m Fapa Apache plume 

Pot~ntil/4 pult:h~rrima Popu Beauty cinquefoil 

Pnmus virginiana Prvi Western black. chokecherry 

Rosa woodsii Rowo Fendler's rose 

RUTACEAE Pt~l~a trifo/iata Pur Narrowleaf huptrec: 

SAUCACEAE Populus angustifolia Po an Narrowleaf cottonwood 

Populus fr~nwntii Pufr River cottonwood 

Scllix ~xigua Saex Sandbar willow 

SANTAIACEAE Comandra pal/ida Copa Bastard toadtlaw 

SAXIFRAGACEAE F~ndlera ntpicokl Feru Fendler bush 

Heuchem parvifolia Hepa Alumroot 

J>llilt~delpluu microphyll14s Phmi Mockurangc: 

Ribes cerc~mn Rice Wax Current 

Ribes inebricms Riin S4uaw currant 
Ribes leptlwnthmn Rile Trumpet gooseberry 

SCROPHULARIACfAE Castilleja integra Cain Indian paintbrush 

l'enstemon barbat1u Pc:ba Scarlet bugler 

l'enst~mon s~cundijlonu Pese Beard tongue 

J>l'm.temon sp. Penx Pc:nstemou, Dc:ardtungue 

J>~nst~mon virgat1u Pevi Beard tongue 

Verbascum thapsus Vetb Mullein 

SOLANACEAE Lycium pallid1un l.ypa Pale wulfberry 

Physalis hederaefulia Ph be Ground cherry 
l'hysalis n~omexicana Phne Ground cherry 
Solanum sp. Solx Wikl potato, Nightshade 

TAMARICACEAE 1'cmu1rix gallica Tag a Tamarisk 

ULMACEAE Cehis relicuwla Cere Western hackberry 

V ALERIANACEAE Valeriano ae~~tiloba Vaac Valerian 

VERBENACEAE Verbena wrightii Vewr Wright's vervain 

VIOLOCEAE Viola adunca Viad Western dog violet 

VITACEAE Parthenocissus ins~rta Pain Virginia creeper 
Vilis ariz;onica Viar Canyon grape 

• This plant list was compiled from ~~~_!.c:vel_~ sur\'e)'~ and the previous surveys listed below: I 
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(I). Water Canyon, firing range liUrvcy, f-"ou and Tierney (April 1986) 
(2). Pouillo Canyon, large bore gun/sled track survey, Fuxx ant.! Tierney, (June 1986) 
(3). lower Ancho Canyon, pullied power assembly building survey (August 1987) 
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(4). Middle and lower Water Canyon and lower canyon rim, Status of the Flora of the Los Alatnos National En11ironmental Research Parle, Fon and Tierney (1980) 
(5). Minie Site and Lower Slobbovia, Loag-Tenn Ecological Effects of Exposure to Uranium, Hanson and Miera (1976), 
(6). Water Canyon, endange~ed species •tudY• Fon and Tierney ( 1977-1978) 
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PHYLUM 

Annelida 
Nematoda 
ArthropOda 

APPENDIXB 

MACROFAUNA OF LOWER SLOBBOVIA (TA-36) 
AND THE EF SITE (TA-15) 

from Hamon and Miera. 1976 

CLASS ORDER FAMILY 

Olieochaeta . 
Arachnida Acarina 
Arachnida Araneida 
Chilopoda Lithobiidae 
Svmpbvla 
Insecta Thvsanura 

Dip lura lapv~dae 

Collembola Sminthuridae 
Poduridae 
Entomobryiidae 

Psocoprera 
Thvsanoptcra 
Hemiprera 
Homoorera Cicade11idae 
Homo_l?_rera 
Cole~tera Elateridae 

StaPby1inidae 
Carabidae 
Scarabaeidae 
Pbynch ? 
Anthicidae 
Miscellaneous 

Lepidoptera 
Diptera Cecidomviidae 

Phoridae* 
Tachinidae* 
M vceropbilidae* 
Muscidae* 

Hvmenoptera Formicidae 
Tiphiidae 

* l 0-1 S species for all 4 dipteran families 

Revision J, June 23. 1994 

NUMBER 
OF 
SPECIES 
1 
1 
25-SO 
3 
Lithodius? 
1 
1 
l 
1 
1 
1 
1 
1-3 
1-3 
1-2 
2-4 
1 
2 
1 
1 
1 
NOlOXUS 
1-3 
2-S 
? 

2 
2 
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SUBI<'AMILY 
DOLICHODERINAE 

MYRMICINAE 

Biologiml Assessment for Operable Unit I I 3U 

Appendix C 
Potential Ant Species within Operable UnitlllO. 

SCIENTIFIC NAME HABITAT TYPE AUTHORITY 
Acantl10mypos interjtctus Ponderosa Mayr 
Brachymyrmex dtpilis Ponderosa Emery 
C. sansabeanus P-j and ponderosaBuckley 
C. vicimu P-j and ponderosa Mayr 
F. argentta Dislurbed Wheeler 
F. neogagates P-j and disiUrbed Emery 
F. pergandti Disturbed Emery 
F. podzolica P-j and dislurbed Fnutt:oeur 
F. subtmda Ponderosa Emery 
L pallitarsis Ponderosa Provancher 
L sititns P-j and ponderosaWilson 
Pulytrgtu brt,•ictps Ponderosa Emery 
Crematogasttr cerasi Ponderosa Fitch 
C. colt/ Disrurbed Buren 
Leptotlwrax muscorum Ponderosa Nylander 
L 11itens Dislurbed Emery 
L obliquicanthus DiSiurbed Cole 
Monomori11m cyaneum Dislurbed Wheeler 
Plteidole ceres Ponderosa, 

Dislurbed, and burned ponderosa Wheeler 
P. ll'lletleror11m P-j and disrurbed MacKay 
Pogonomyrmex occidentalis P-j and ponderosaCresson 
Solenopsis molesta P-j and disturbed Say 

P-j =pinon pine and juniper. Stands of Ponderosa are found in lhe higher elevalions and along lhe canyon bouoms ofOU 1130. Disrurbed areas 
occur along roadways and in tesling areas. 

Rai.\ioll I. l1111~ 13. /99-1 Puge14 



Biulogical Assessment jiJr Opemble U11it I I J 

Ant species round In Riparian (R} and Ponderosa-Riparian (P-R) habitats similar to those round in OU 1130. 

SlJR .. 'AMILV NAME 
MYRMJClNAE 

I >Ol JCHOI>F..RINAE 

Rel'isioll I, June 13, /91)4 

SCIENTIFIC NAME 
L~ptothorax crassipilis 
L muscorun1 
L. nit~ns 
L t~xanu.s l~xanus 
L. tricarinalus 
Monomorium cyaMum 
MynMcina mMricana 
Mymlica erneryana 
Mynnica hamulata 
Ph~idole ur~s 

P. whe~lerorum 
Pugonomyn11~x occidentalis 
Solenopsis molesla 
St~namma occitkntale 
TapinoriiLI .r~ssile 
ltcanthomyops lati~s 
Camponotru la~vigatus 
C. vicimu 
F. d~n.riv~ntris 
F. h~willi 
F. lasioid~s 
F. limata 
F. neomjibarbis 
F. obscuri~s obscuri~s 
F. obscurivmlris clivia 
F. occulta 
F. planipilis 
F. podzolica 
Luiru a/i~nus 
L. CfJ'PiiCIIS 
L. jltiVIIS 

L neoniger 
L. niger 
l .. pallit11rsis 
L subumbratus 
Liometoprun apiculatum 
L. luctuosom 

HABITAT AUfHORITV 
R Wheeler 
P-R Nylander 
P-R Emery 
P-R Wbecler 
P-R Emery 
P-R Buckley 
P-R Emery 
P-R forel 
P-R Weber 
P-R Wheeler 
P-R MacKay 
P-R Cresson 
PRaooR Say 
P-R MRSmith 
P-R Say 
P-R Walsh 
PR FSmilh 
P-R Wbecler 
P-R linnaeus 
P-R Wheeler 
P-R Emery 
P-R Wheeler 
R Emery 
P-R Foret 
P-R Creighloo 
P-R Francoeur 
P-R Creighlon 
P-R Francoeur 
P-R Foerster 
P-R Wilson 
P-R Fabricius 
P-R Emery 
P-R l.ionaeus 
P-R Provancher 
P-R Viereck 
P-R Mayr 
P-R Wheeler 

Page 15 



Biological Asstssmmt fur Operable Unit II 30 

APPENniXD 

INSEC:fS OF ANCHO CANYON (HAARMANN 1991) 

ORDER FAMILY COMMON NAME 

COLEOPTERA (beetles) Bllf)f~slidae Metallic wood boring beetles 
Carabidae Ground beetles 

Chrysomelidae Leaf beetles 
I Cicindelidae Tiger beetles 

Elateridae Click beetles 
Scarabaeidae Scarab beetles 

C'OLLEM BOLA ( sprinJ!Iails) Emomobryidae Sprinatails 
DIPTERA <Oies) Phoridae Hump-backed flies 

Tachinidae Tachinid flies 
HEMIPTERA (bugs) Anlbocoridae Minute pirate bugs 

Reduviidae Assassin bug 
HYMENOPTERA (wasps, bees, anls) Apidae Carpenler bees • 

I 

Honey_ bees I 
I 

Colletidae Plasterer bees I 

Fonnicidae Ants ; 

Haliclidae Mining bees 
Sphecidae Sphecid wasps ' 

Vespidae Paper wasps 
LEPIDOPTERA (bullerflies, molbs) Hesperiidae Skipper buuerflies 

• 

Noctuidae Noc1uid molhs 
Pieridae Sulfur buuerflies I 

NEUROPTERA (nerve-win~ed insec1s) Mynneleonlidae Antlions 
ORTHOPERA (Rrassboppers crickels) Acridiae Grasshoppers 

Gryllacrididae Wingless gmsshoppers 
Gn'llidae Crickets 
Mantidae Mantids 

THYSANURA (bristJetails) Machilidae L__ ~-- _ Jumping brisllelails 

Rt'l'isioll I, Junl' 23, 1994 Pt~ge 16 



FAMD.V 

AMBYSTOMATIDAE 
BUFONIDAE 

COLUBRIDAE 

UYLIDAE 

IGUANIDAE 

PELOBATIDAE 
SCINCIDAE 
TEIIDAE 

VIPERIDAE 

Rnision I, .June 23. /YY.J 

Jlio/ogiml Assessment ji1r t Jpemble Unit II. 

Appendix E 

Repllles and Amphibians ol OU II 30 and Surrounding Canyons 
Found by Charles Bogart (1978-1979) 

SCIENTIFIC NAME COMMON NAME 

Ambvstoma ti.Rrinum Tiger salamander 
Bu(o JJtmctatus Red-spoiled loud 

B11/o woodhmtsti WOt)()house IOIId 
Elpllat guttata Com snake 

Thamnopllis tlegans Western terrestrial garter snake 
Hyla artnico/or Canyon treefrog 

Pstudocris tristriata Striped chorus frog 
Crotophyttls col/aris Collared lizard 

Pltrynosoma douglassi Short-homed lizard 
Sctloporlts undt~latus Eastern fence lizard 

Urosaurus ornaltiS Tree lizard 
Scaplliorms mtlltip/icattls Southern spadefoot 

Eumtcts obsolttus Great Plains skink 
Cntmidopltortls txsangttis Cbihuahuan spotted whiptail 

Cnemidoplloms vtlo.r Plateau striped whiptail 
Crotalus atrox Western diamondback mttlesnake 

Page 77 

I.OCATION 

P;~arilo Cruayon 
Pajarito Cruayon 
P1garito Cruayon 
Paiarito Crul)'on 
Paiarito Cruayon 
Pajarilo Canyon 
Pajarilo Cruayon 
Water Canyon 
Ancho Canyon 

Throughout LA county from 1640 m 
to2500m 

. Ancho Canyon 
PI!i_arito Crua.}'on 
Anello C.myon 
Anello Canyon 
Pajarilo Canyon 
Aneho Canyon 

I 

I 

' I 

i 

' 
' 



Biulugica/ Ass~ssmmt fur Op~mbl~ U11it I I 30 

APPENmXF 

DREEUING BIROS 01<' OU 1138 
rrom Atlas of the Bnetlinr Birtls of Los Alamos County, New Mexico 

I<'AI\ID.Y SCIENTIFIC NAME COMMON NAME NESTING STATUS 

ACCIPITRIDAE Accipiter coop~ri Coope(s hawk Con finned 
But~o iamaic~nsis Red-tailed hawk Confinnal 

APODIDAE A~ronautes saxatalis While-lhroaled swifl Con tinned 
I CAPRIMULGIDAE Clwrdtiles minor Common niahlhawk Probable 
CAWARTIDAE Catlmrt~s aura Turkey vulture Possible 
COLUMBIDAE Zenaida macro11ra Mourning dove Probable 
CORVIDAE Aplltlocoma coeml~sctns Scrubiay Continued 

Con•tu corax Common raven Con tinned 
Cvarwcitta sttlleri Saelle(s iay Con tinned I 

Gvmnorhin11s cyanoctphalus Pinon jay Con tinned I 
EMBERIZIDAE Cllond~slts grammac11s lark sparrow Continned I 

Coccothraustes vtrpertina Evening ,grosbeak Probable 
Guiraca catrula Blue grosbeak Probable 
M~lospiz.a M~lodia SonasP8110w Probable 
Plle11clic11s melanuphal11s Black-beaded grosbeak Con tinned 
Pipilo chlorrmu Green-tailed aowbee Possible 
Pipllo ervthopl1tllaml11s Rufuous-sided aowbee Continued 
Pipilo /ti!ICII!I Canyon towhee Continued 
Spiz.tlla passerina Chippinl sparrow Continued 

FALCONIDAE Falco sparverius American kestrel Con finned 
FRINGR..LIDAE Card11elis psaltria Lesser aoldtincb Continued 

CarpodaCIIS casinii Cassin's linch Probable 
Carpodacus m~xicam11 House linch Continued 
Loxia curvirostra Red crossbill Possible 

HIRUNDINIDAE Hirundo pvrrhonota Cliff swallow Probable 
Tachvcin~ta thalassina Violet-green swallow Con tinned 

ICTERIDAE Agelaius phoenice11s Red-winged blackbird Probable 
~-·- -·-

Nl'l'l.{iUfl I. 111111! 23. 19Y4 Pag~ 78 



Biologiml Assessment fur ( Jperable Unit II Jl. 

Eupha,:us cwmocephalus Brewer's blackbird Confinned 
lctuus J)_arisor111n Scott's oriole Con finned 
MolotlmiS ater Brown-headed cowbird Con finned 
Sturnella neglecta Western meadowlark Possible 

MIMIDAE Mimus volvRiollos Northern mockingbird Possible 
MUSCICAPIDAE Catharus Rllllallls Hennitlhrusb Possible 

i Mvadestes towsendi Townsend's solitaire Possible 
Sialia ct~rrucoides Mountain bluebird Con finned 
Sialia mexicana Western bluebird Confim1ed 
Turdus migratorills American robin Con finned 

PARIDAE PaT11S Rambeli Mountain chickadee Con finned 
PaTIIS inornallls Plain titmouse Con finned 
Psaltripar11s minim11s Bushlit Con finned 

PARULJDAE Dendroica coronattl Yellow-rumped warbler Possible 
l>endroica graciat Grace's warbler Con finned 
Dtndroica n((lrtscens Black-throated warbler Con finned 

PHASIANJDAE Ca/lipepla Rambelii Garnbel's quail Con finned I 

PICIDAE Colaplts a11ra1us Northern flicker Con finned 
Picoides villo.SIIs Hairy woodpecker Confirmed I 

Sphyrapictu thvroidtlls Williamson's sapsucker Possible 
PLOCEIDAE Passtr domestic liS House sparrow Confinned 

. 
SITfiDAE Silla Ctlrolintnsis White-breasted nuthatch Con finned 

Silltl PVRmaea Py~my nuthatch Con finned 
STRIGIDAE Bubo viginianus Great homed owl Confirmed 

Otus jlammeol11s Flammulated owl Possible 
STURNIDAE S111mus vulgaris European starling Con finned . 

SYLVJDAE Po/ioptiltl me/anura Blue-2ray ~natcatcher Probable 
THRAUPIDAE Pimn.fltl flam HepaJic tanager Confirmed . 

Pimngal11do••iciana Western tana2er Con finned 
TROCHILIDAE Archilocus alexandri Black-chinned hummingbird Con finned 

Stlasplwr11s pltltvcercus Broad-tailed hummingbird Confirmed 
TROGLODYTIDAE Catllerpes mexicanus Canyon wren Confinned 

Salpinctes obsolet1u Rock wren Confirmed 
Tllryomants bewickii Bewick's wren Probable 
TroRiodytts aedon House wren Con finned 

TYRANNIDAE Empidonax ltammondii Hammond's flycather Possible 
-------- - --- - -

Rnisim1 I, lu11e 23, I 994 Page 19 



Biological Assessment for Operable Unit I I 30 

Empidomu oberholseri Dusky llvcatber Possible 
Empidonax writlltii Grav llvcatcher Possible 
Mviarclms cinemscens Asb-lhroated llvcatcber Con finned 
Sayomls sava Sav's ohoebe Conlinned 
Tyrann11s voci/erans Cassin's kinabird Conlinned 

VIREONIDAE Vireo Rilv11s Warblina vireo Possible 
Vireo solitari11s Solitary vireo Conlinned 

-~-

krri1io11 I . .l1111e 23, 1994 Pa~e 80 
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FAM04V 
ACCIPITRJDAE 
COLUMBIDAE 

CORVIDAE 

FRINGILLIDAE 

MELEAGRIDIDAE 
PARIDAE 

PICIDAE 

SIITIDAE 

TROGLODYTIDAE 

TURDIDAE 

----

Rerision I, June 23, /994 

Bio/ogiml Assessment for Operah/e Unit I /Jr.. 

APPENiliXG 
WINTERING BIRDS OJ.' POTRD.I40 CANYON 

(WENZEL AND KENT, FI!:BRUARV AND MARCH, 1986) 

SCIENTIFIC NAME 
Buteo iamaictnsis 

Ztnaidura macrotlfa 
ApiJelocoma cotmlesctns 

Corvus corax 
Carpodac.:us mexican11s 

Junco hvemalis 
Pipilo trvthropiJthalmus 

Pipilo /IISCIIS 
Mtltag!iS gallopavo 

Pan1s gambtli 
Pams inomat11s 
Colaptts auratus 

Dendrocopos p11btscens 
Dtndrocopos villosus 
Sphyrapicus tiJroidtus 

Sitta corlintnsis 
Sill a pygmata 

Catllerpts mexican11s 
Troglodytes atdon 

Myadestts townstndi 
Sialia curmcoidts 
Sialia mtxicana 

Turd11s miRratorious 

Page 81 

COMMON NAME 
Red-tailed hawk 
Mourning dove 

Scrub jay 
Common raven 

House finch 
Dark-eyed junco 

Rufus-sided lowhee 
Brown rowhee 
Wild rurkey 

Mounlain chickadee 
Plain lilmouse 

Yellow-shafred flicker 
Downy woodpecker 
Hairy woodpecker 

Williamson's Sa(lsucker 
While-breasred nutharch 

Pigmy nutharch 
Canyon wren 
House wren 

Townsend's solitaire 
Mountain bluebird 
Western bluebird 
American robin 

I 



Biological Asussment for 01'emble Unit II JO 

API•f.:NmX II: MAMMALS Oil' OU IIJO 
(bats also listed in Appendix I) 

FAI\III.Y SCIENTIFIC NAME 

CANIDAE Canis latrans 
Uroc"J!)n cineTOQ_'Rf'nlt'IU 

CF.RVII>AE Crrv11s canadensis 
Odocoilr11s hrn11ionus 

CRICb.TIDAE Neotoma sp. 
l'erOIII'Iscus maniculatus 

PrrOIII'/SCUS lruei 
RrithrodoniOinVs lllt'Jlalotu 

F.RF.fHIZONTIOAE Errthilon dorsat111n 
EQUIDAE Eq1111s cabaiiJu 
f-HJDAE Friis concolor 

Lvnxrufus 
GI::OMYIDAE Thomonrvs sp. 

HETF..ROMYU>AE Peroflnalhlls /lavu.r 
Pero!lnathlu intermediw 

I.EPORIDAE Sylvilagus sp. 

MUS1HJI)AE Mephitis nwphitis 
Taxidea laxus 

PROCYONIDAE Procyon /otor 
SCIURII>AE E11tamias minimu.r 

E111umi1u quadrivillatu.r 
Citrll11s variegatu.r 

Sci11r11s aberti 
URSIDAE Ursus atnerican11s 

-- ---- -· --

Appendix F was based on information from 
(1). Jim Kent, 1986, small mununaltrapping in PotriUo Canyon 
(2). Wenzel and Kent, 1986, observations in Potrillo Canyon 
(3). Colleen Olinger, 1986, observations in lower Water Canyon 
(4). Rudy Arcbeleta, personal observations (no locations given) 
(5). Joan Morrison, 1986, small mammal trapping in Water Canyon 

COMMON NAME 

Coyote 

Gray fox 
Elk 

Mule deer 
WOOllrat 

Deer mouse 
Pinon mouse 

Western harvest mouse 
Pllfcupine 

Domestic horse 
Mountain lion 

Bobcat 
Pocket gopher 

Silky pocket mouse 
Rock pocket mouse 

Cottontail rabbit 

Str~d skunk 
Badger 

Raccoon 
Least chipmunk 

Colorado chipmunk 
Rock squirrel 

Aben'1 ~Quirrcl 
Black bear 

~-- --~-------~----· -

(6). Hanson and Mieru, 1976, small mammal trapping at Minie Site and Lower Slobbovia 
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CANYON or SITE 

' 

Potrillo, Water 
' 

Potrillo, Water 
Potrillo, Water 

Water 
Potrillo 
PotriJk, 

Mioic, l.ower Sluhbovia 
Putrillo, Water 

Potrillo 

Potrillo, W01ter 
Potrillo 
Potrilk) 

Potrillo, Watcr,l.ower 
Slubbovia 

Potrillo 

Potrillo, Water 
Potrillo 
Water 
Water 



Biologtcal Assessment for Operable Unit I 130 

Hierarchy Order 
Vegetation type 

Formation cype 

APPENDIX I 

PLANT CLASSIFICATION OUTLINE 

Climatic (thermal) zone 
Biotic community 

Series 

Deftnitions 

Habitat type (association) 
Pbase 

Vegetation type: Vegetation established under existing c.limate aDd includes one of two types: Upland 
and Wetland. 
Formation type: Formations lhat are vegetative responses to various environmental factors, primarily 
available soil moisture, and include the following: 

UPLAND WE1LAND 
Tundra Wet tundra 
Forest and wocxllimd Forest 
S~b~ Sw~~~ 
Grassland Marshland 
Desert Strand 
Non-vascular Submergent 

Oimatic: zone: One of the four world climatic zones which minimum temperawre is the primary 
determining factor. These include Arctic-BoreaL Cold Temper.ue. Wann Temperate, and Tropical­
Subtropical. 
Biotic: community: A unit characterized by a distinct evolutionary history within a formation and 
cenrered in a biogeographic region with a particular precipitation paucm or climatic regime. 
Series: A principal plant-animal community witbin a biotic community. These are based on distinct 
climax plant dominants. 
Habitat type: An area within a series defmed by the occurrence of a particular dominant species of local 
or regional distribution. 
Phase: A sub category established by analyzing detailed data coUcction to determine codominaots. 
understory, and other associated species. 

Only those formations, climatic zones. communities, ere., occurring in LANL will be listed. For a more 
complete description. see Brown tt aJ. (1982). Appendix A explaiDsp_lant code abbreviations. 
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APPENDIXJ 

Bats or l.os Alamos County 
(3/D ENVIRONMENTAL SERVICES, SUMMER 1992) 

SCIENTIFIC COMMON NAME FEMALE 
NAME 

Antrow11s pa/lid11s Pallid bat 
Eptesic11s (IISCIIS Big brown bat 

Ltuionvctuis noctivaRans Silver-haired bat 
Lasi11r11s cinue11s Hoary bat 

Mvotis calif()rnic11s California myOiis 
Mvotis e••otis long-eared myOiis 
Mvotis ltibii Small-fooled myolis 

M\·otis tllysanodes Fringed myOiis 
Mvotis voltms Long-legged myotis 

Mvotis Vlllnatlensis YumamyOiis 
Pipistrel/11s llerper11s Western pipistrelle 
Plemt11s townsendii Townsend's big-eared bat 
Tt~dt~rida brasiliensis Brazilian free-tailed bat 

---- - ---

Abbreviations used In Ap~dlxl: Bats of Los Alamos County 

NR = nonreproductive aduh female 
RF = reproductive adult female 
MALE = adult male 
JUV =juvenile (male or female) 

NR 

0 
I 
0 
0 
0 
2 
0 
I 
I 
0 
0 
0 
0 

UNK =age/sex unknown (escaped from net prior to handling) 

Rt>ri.~iOtl 1. June 23, 199-1 

---~-

FEMAI.E MALE 
RF 

4 4 
2 7 
0 15 
() II 
2 2 
2 2 
0 s 
6 4 
I 4 
4 I 
0 I 
0 I 

-- -- J - 3 
-

Pt~ge 84 
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JUV UNK TOTAl. 

0 2 10 
0 0 10 
0 0 15 
0 0 II 
0 0 4 
0 I 7 
0 0 5 
2 0 13 
I 0 7 
0 0 5 
0 0 I 
0 0 I 
0 I s 



FAMII.Y 
ACERACEAE 

AMARANTHACEAE 
ANACARDIACEAE 
AK>CYNACEAE 
ASCLEPIAI>ACEAE 

HERBEIUl>ACEAE 
BORAGINACEAE 

CACfACEAE 

CHENOPOl>IACEAE 

COMPOSITAE 

Rel'isiwl I, June 23. J':JY-1 

Biological Assessment for Upemble U11i1 I J J<' 

API•ENDIX K: Planl Cbec:klisl for OU 1130 including Indicator Slalus • 

SCIENTIFIC NAME INniCATOR COMMON NAME 
Acer glabrum NW,FAC New Mexico maple 
Acer negundo NW,FAC Boxekler maple 
Arnaranthu.r retrofleJ:IIs ECO Pigweed 
Rhus trilobuta FAC Skunk busb 
Apocymura andro.raemijolium F. CO Spreading dogbane 
Asclepias asperula NW Immortal 
A.rcelpia.r s11bverticillata ECO,FACU Poison milkwt.ooed 
Asclepias tuberosa NW Butterflywt.'Cd 
Berberisfendleri NW Colorado barberry 
Cryptantha fendleri NW Fendler cryptanlba 
Cryptantlra jamesii NW James biddcnflower 
Hackelia hir.ruta Beggarlice 
Loppula echinata ECO Stickseed 
l.appula redow.rA:ii COL Stickseed 
Loppula texana Stickseed 
Lapp11la sp. Stickseed . 
Litho.rpenmu11 inci.rum NW Fringed puccoon 
Litlw.rpenmun multiflonurr NW Puccooo 
Echinocereu.r triglochidiatu.r NW Hedgehog cactus 
Echinocereu.r viridiflora NW Strawberry cactus 
Op11ntia imbricata ECO Walkingstick cholla 
Opuntia polyacantha ECO Starvation cactus 
Opuntia .rp. Prickly pear cactus 
Atriplex cane.rcens NW Fourwing saltbush 
Chenopodimu alba ECO,FAC Lamb's quarters 
Chenopodium graveolans COL Goosefoot 
Cllenopodirunleptophyllum NW,FACU Goose foot 
Clrenopodim11 sp. lamb's quarters 
Kochia scoparia ECO, FAC Sununer cypress 
Sa Isola A:ali Russian thistle 
Adrillea ltmulo.ra ECO Western yarrow 
Ambrosia artemisiif!!Ua _ _«;Q_L._f~G(J ______ Common ragweed 
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lliolugic:al A.uessme/11 ji1r ( JJit'fllble Unit II JO 

Ambrulitl w'lfertifolia Mag weed 
Ambru.sia coronopifu/ia Ragweed 
Antennuria porviflnra NW Pussylocs 
A 11emi.ria bigelovii NW Bigelow s-sebru~>h 
Anenli.sia cana NW,FACW Silver llaaebrush 
Anemisia car111thii NW Wonnwood 
Al1emisia dmcunculu.s NW False tanaaoo 
Artemisia ftlifolia ECO Sand sagebrush 
A nemisia frigida COl. F.lilafiala 
Anemisia l11dovlciana NW WonnWOOll 
Al1emisia tridentata ECO Big sagebrush 
ASier bigelovii Bigelow aster 
Aster hirtifolills Sand a~>ter 
A.sternovae COL,FACW Aster 
Bc~hi11 di.ssecta NW Wild chryliantbemum 
Berlandiera lyrata Lyre leaf 
Bidens tenuisecta Sticktight 
Brickellia califomlca NW,FACU CaJifomia brickellia 
Brickellia sp. Bricklebu~b 

Chicorium intybus Cbickory 
Chrysop.sis foliosa Golden aster 
Chr)'.sop.sis villosa Golden aster 
Chrysotlramnus nau.seosru ECO Cbamisa, Rabbitbrush 
Conyr.a canadensis F.CO,FACU Horsewcc:d 
Erigeron canus NW Aeabane 
E'riguon di,•ergens NW Acabane daisy 
Erigeron sp. Daisy 
Eupotorium herbacemn NW Thoruugbwora 
Gaillardia prdchella Fire wheel 
Grindelia 11plmnactis NW Gum weed 
Gmierrezia microcephala ECO Snakcwced 
Gutierrezia sarothme ECO Snakewcc:d 
Haplopapprts gracilis NW Golden weed 
HaplopaJ'PUS spinulo.su.s Spiny goldcnwccd 
Helianthru Jteliolaris ECO Sunflower 

Rerisio11 /, .lu11e 23, /994 P11ge R6 
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Heliantlms sp. Sunflower 
Hymenopc1ppus fllifolius NW White ragwa:d 

Hymenoxys argentea Perley Sue 

Hymenoxys richardsonii NW Biuerweed 

K uhnia chlorolepsis Kuhnia 

Lactuca sp. Prickly Jenuce 

Machaeranthera biglovii NW Bigelow aster 

Pericome ctmdatll NW Taper lear 

Psilotrope tagetina NW Papertlower 

Senecio eremophilus Groundsel 

Senecio longilobus Thread-leaf gmundsel 

Senecio mlllticapilaiiiS NW Groundsel 

Senecio sp. Groundsel 

Stephanomeria tenuifolia NW Skelelon weed 

Taraxic:um officinak ECO Dandelion 

1"hekspem~a megapotamicwn NW Indian tea 

1"helespem10 trifldwn Grceolhread 

Townsendia exscapo Easter daisy 

Tragopogon d11bius ECO Satisfy, Goatsbeard 

Tragopogon pralensis ECO Salsify. 

Viguiera mubiflora Showy goldeneye 

Xanthi11m italic11111 Cocklebur 

CONVULVULACEAE Ipomoea coccinea FAC Star-glory 

CRUCIFERAE Arabis hirs111a NW,FACU Hairy rcxkcress 

Copse/In hiiTSO-p4SIOris ECO,FAC Shepherd's purse 

Desc11rania obt11sa NW Tansy mustard 

1Jesc11ranitl richardsonii NW Tansy mustard 
Desc11mnia sp. Tansy mustard 
Erysiw11 capitatwn Western wallflower 
Lepidiwn mediwn Peppersrass 
l.esqllerellnfendkri Dladdcrpod 
Sisymbrium altiuimllm ECO,FAC Tumble mustanl 
111/Qspi alpeslre Mountain candytufl 

CUPRESSACEAE J11niper11s monospenna NW One-seeded juniper 
Juniperus scopulorum NW Rocky Mountain juniper 
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llio/ogica/ Assessment for Opemble U11i1 I I JO 

CYPERACEAE Cart'.t ~.sculenlw Y clluw nut sedge 
Cart'xspp. Sedge 

EUPHORBIACEAE Croron l~x~nsis NW Oovcwccd 
Euphorbia denlala ECO Wild poinsctta 
Ettphorbiaf~ndl~ri NW Spurge 
Euphorbia s~rpyllifulia ECO Thymclciaf spurge 
Euphorbia sp. Spurge 

FAGACEAE Qum:us gaml¥1ii NW Gwnbcluak 
Qu~n:us gri~a NW Gray oak 
Qu~rcus 1111bindlu NW Shrub live oak 
Q11~n:11s undulala NW Wavy leaf oak 
Qu~n:ussp. Hybrid oak 

HJMARIACEAE Cordyalis a11r~a COL Guldco smoke 

GERANIACEAE Erodilun cicularium ECO Cranes bill 
G~nmi1un caespilosum J1110cs &cranium 

GRAMINEAE Agropyron smilhii NW.FAC Western whcatgrass 
Andropogon barbinodis NW Cane blucstcm 
Andropogo11 ICoptJrius NW Little blucstcm 
Arislida adsc~nsioni.r NW Six-wccksth~-awo 
A ri.uidtJ sp. Three-awn 
Blepharouuro11 lricholepis NW Pine dmpsccd 

Bo111elo11a cunipendula NW Side-oats pama 
Bouultma ~riopoda NW Black grama 
Bou1eloua gracilis NW Blue pama 
Bromus anomalous NW Nodding bromc 
Bron111s frondosus NW W ccpin& lliOiftC 

Bro1n11s purgans NW Canadabmmc 
B romus sp. Bromcgrass 
Bromus lector~un ECO Downy Chess 
Elymus canadensis NW,FAC Canada wilt.kyc 
Fesluca oclif/ora Sill-weeks fescue 
Feslucasp. Fescue 
Hilaria jamesii NW Gallcta 
Koeleria crislala NW Juncgrass 
Lycrus phl~oides NW Wolflail 
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Biv/ogiettl Assessment for Operable Unit 

M11hlenbergia montana NW Mountain mubly 

Muhlenbergia torreyi NW Ringmuhly 

Munroa squarosa NW False buffalo grass 

Oryzopis hymenoides NW,FACU Indian rice grass 

PoafenJieriona NW Bluegrass 

Poa interior Inland bluegrass 

Poasp. Blue grass 

Setaria l11tescens Bristle grass 

Sitanion hystrix NW Holllebrush squim::hail 

Sporobol11s controcllls NW Spike dropsced 

Sporobolus cryptandrus NW,FACU Sand dropsced 

Sporobolus sp. Dropscc:d 

Stipa comata NW Needle and threal.l grass 

H Yl >R( >PHYU..ACEAE Phacelia corr11gata NW Scorpion weed 

Phacelia sp. Scorpion weed 

LABIATAE Monardtlmenthaefolia Bcebalm 

Monardtl pectinata NW Pony mint 

Pnmella vulgaris NW,FACW Sclfheal 

I.EGUMINOSAE Astragal11s missouriensis NW Milk vetch 

Astragalus sp. Milk vetch 

Lotus wriglltii NW Dcervetch 

L11pin11s caudat11s NW Lupine 

L11pimu kingii NW,FAC Lupine 

L11pinus sp. lupine 

Melilotus alba COL,FACU Yellow sweet clover 

Melilut11s inJicus COL,FACU White sweetclover 

Melilotus officina/is COL,FACU Yellow wild dover 

Petalostem11m candid11m White prairie clover 

Petalostem111n sp. Prairie clover 

Robinia neomexicana NW New Mexico locust 
Trifolillm sp. Clover 
Vicia americana NW American vetcb 

UUACEAE Allium textile ECO Onion 
Yucca ang11stissima NW Narrow leaf yucca 

Y11cca baccata ECO Oatil yucca 
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lliologicul Asu.ument for l Jperable Unit II JO 

UNACF.AE l.imun lewisii NW Blue flax 
l.inwn nevmexicana New Mexico yellow Oax 

I.OASACEAE Mentzelia tllbicmdi.s NW Wbite-slcmmed blazing star 
Mentulia pwnila NW Sticldeaf 

MAI.VACEAE Sphaerolceo coccinea NW Red globe mallow 
Sphaeralceo .sp. Scarlet globe mallow 

NYCf AGINACEAE Mirabili.s lineari.s Four-o'clock 
Mirabilis nlultiflora NW Showy four-o'clock 
Mirabilis oxybophoide.s Vining four-o'ckx:k 

O.\ybaph11s lineoris NW,FACU Desen four-o'clock 
()I.EACEAE Forestiero Motrwxicana NW,FACU New Mexico olive 

ONAGRACEAE Oenothera albicaulis NW Evening-primro~ 

Oenothera coronopifolia NW Cutlcaf evening-primrose 
Oenothera h1Jrtwe8ii Evening-primrose 
Oenothem houuri NW Hooker's evening-(rimrose 
Oenothero procem Yellow evening-primrose 
Oen01hera sp. E veoing-primrose 

OROBANCACEAE Orobonche fasciculala NW Broomrapc 
Orobonche multiflora NW Broomnqx: 

PINACEAE Abies concolor NW While fir 
Pinus edulis NW Pinyon pine 
Pinus pon.l, wsa NW,FACU Ponderosa pine 

PLANTAGINACEAE Pkmtti8U p11r.shii NW Wooly Indian wheat 

POtEMONIACF.AE /pvmopsi.s D88Ugata NW Scarletlrumpel 
lpomopsis lon8iJiora NW Blue gilia 

POL YGONACF.AE Erio80IIIIIII cemUiun NW Skele&on weed 

Erio80IIIUII fla8ellaris Wild buckwheat 
Erio8onwn jamesli NW Antelope sage 
R1m1ex sp. Dock 

Pl)L YroOIACEAE Cheilanthes feei NW Fcc's lip fern 
PORTULACACEAE Portuk1ca oleracea ECO,FAC Common purslane 
PRIMUI.ACEAE Androsace septentrionalis NW,FAC Western rock -jasmine 
RANUNCULACEAE Clematis p.seudoalpina Rocky Mountain clematis 

Delphinium virescens ECO larkspur 
Thaliclr11111 fendleri NW,FACU Meadow rue 
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Biological Assessment for Operable Unit /) 

ROSACF.AE Cercocarpus montanus NW Mountain mahuglllly 
Fallugia paradoxa NW Apache plume 

Potent ilia pulche"inra Beauty cinquefoil 

Prunus virginiana NW Weslcm black chokecheny 

Rosa woodsii NW,FACU Fendler's rose 

RUTACEAE Ptelea trifoliata FACU Narrowleaf boptree 

SAIJCACEAE Popul11s angustifolia NW,FACW Narrowleaf cottonwood 

Pop1dus fremontii NW,fAC River cottonwood 

Salix exigua NW Sandbar willow 

SANTAI..ACEAE Cotnandra pal/ida Dastard tnadflaw 

SAXII-""RAGACEAE Fendlera rupicola NW Fendler bush 

Heuchero parvifolia NW AJumroot 

Philadelphus microphyllus NW Mock orange 

Ribes cerceum NW Wax Current 
Ribes inebrians Squaw currant 

Ribes leplhanthwn NW Trumpet goosebeny 

SCROPHUL.ARIACEAE Castilleja integra NW Indian paintbrush 
Pensttmwn barbatus NW Scarlet bugler 
Penstemon secundijlorus NW Beard to~gue 
Penstenwn sp. Peostemoo, Beardtongue 
l'enstemon virgatus NW,FACU Beard tongue 

\'erbascum thapsus ECO Mullein 

SOLANACEAE Lycimn pallidmn NW Pale wolfbeny 
Physalis hederaefolia NW Ground cheny 
Physalis neomexicana Ground cheny 

Solanum sp. Wild potato, Nightshade 

T AMARICACEAE Ta11rarix gallica Tamarisk 

ULMACEAE Celtis reticulata NW,FACU Western hackbeny 

V AI.F.RIANACEAE Vtllniana acutiloba Valerian 

VERBENACEAE Verbena wrightii NW Wright's vervain 

VIOLOCEAE Viola adunca NW,FAC Weslcm dog violet 

VITACEAE Parthenocissus inserta Virginia creeper 
Vitis arizonica NW,fAC Canyon grape 

• INDICATOR CODES NW = Non-weedy 
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Col = Colonizing 
FAC = Facultative plants wbicb are equally likely to occur in wetlands or 
non wetlands 
FACU =Facultative upland planiS wbicb usually occur in nonwellands 
UPl = Obligate upland planiS wbicb almosl always occur in nonwedands 

Rnisiun I. J11ne 23. 1994 

Biological Assessment for l Jperable Unit I I JO 

ECO = Economic 
F ACW = Facultative wetland planiS wbicb usually occur in wetJands 

OBl = Obligale wedood planiS wbicb almosl always occur in wetlands 
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Paqe No. 

APPENDIX L 

TES Species Printout for OU 1130 

+--------.-.... I ANIMALS I 
+------~---ta BIRD 

-----------
FAMILY ACCIPITRIDAE 

SCIENTIFIC NAME: Accipiter qentilis 

COMMON NAME: NORTHERN GOSHAWK 

STATUS: CANDIDATE FOR FEDERAL REGISTER 

Ol/05/~~ 

FEDERAL/STATE REFERENCE: CURRENTLY, CANDIDATE FOR FEDERAL LISTING, FEDERAL 
REGISTER, 1991, VOL. 56, NO. 225, PP.S8810. 

')ISTRl:BU'l'ION: 

", .CIFIC REQUilU:MEN'l'S: DENSE, MATURE, OR OLD GROWTH CONIFEROUS FOREST. 

HABITAT: PONDEROSA 

MINIMUM ELEVATION: 0 

BREEDING HABITAT: PONDEROSA 

MAXIMUM ELEVATION: 0 

THREATS TO TAXON: LOGGING 

BRIEF KEY DESCRIPTION: A LARGE ROBUST HAWK WITH A LONGISH TAIL, ROUNDED 
WINGS. CROWN AND CHEC:X BLACXISH: BROAD WHI'I'E 
STRIPE OVER THE EYE. UNDER PARTS PALE GRAY, 
FINELY BARRED. SIZE • 20-26• •. 

RAS THE SPECIES PREVIOUS BEEN FOUND IN LOS ALAMOS COONTY?: YES 
LA REFERENCE OF OCCORRENCE: JtENNEOY, P. L. , 1987 
GENERAL MAP LOCATION: 

JMMENTS: STUDIES BY PAT KENNEDY INDICATE THE HIGHEST 
PERCENTAGE OF NEST WERE IN PONDEROSA PINE/GAMBEL'S 
OAK, PONDEROSA PINE/GRAY OAK, AND MIXED CONIFER 
(ABIES CONC~LOR-PSEUDOTSUGA MENZIESII-PINOS 
PONDEROSA/QUERCUS GAMBELII) HABITAT TYPES. 

~FERENCE: KENNEDY, P.L., 1987, FEO.REGISTER, 1991, VOL.S6, N0.22S 



+---------+ I ANIMALS I 
+---------· ~IRD 

FAMILY EMBERIZINAE 

SCIENTIFIC NAME: Ammodramus bairdii 

COMMON NAME: 8AIBD'S SPARBQW 
S-Ta-\e 

STATUS: P!IBB:iPc!I:&Y ENDANGERED 

Paqe No. 
01/05; 

FEDERAL/STATE REFERENCE: New Mexico Endanqered (Group 2) • First Listed 
01/24/75 (NMGF Req. 563). 

DISTRIBUTION: occurs in miqration in the eastern plains and 
southern lowlands, mainly in autumn with vaqrants 
elsewhere. 

SPECIFIC REQUIREMENTS: In New Mexico, can be found in desert 
qrasslanda-prairies-moun~ain meadows up to 3600 m. 

HABITAT: JUNIPER-GRASSLAND BREEDING HABITAT: JUNIPER-GRASS UNO 

MINIMUM ELEVATION: 0 MAXIMUM ELEVATION: 0 

THREATS TO TAXON:HABITAT LOSS AND ALTERATIONS 

~RIEF KEY DESCRIPTION: Butty-oranqe color on its streaked face and crown. 
The upper ~arts are liqht brown, variously spotted 
with black1sb and edqed with butty, breast 
streaked black. 

HAS THE SPECIES PREVIOUS BEEN FOUND IN LOS ALAMOS COUNTY?: NO 
LA REFERENCE OF 0Cct1R.R.ENCE:N/A 
GENERAL MAP LOCATION:N/A 

:c:iMENTS: 

~EFERENCE: NM DEPT. OF GAME AND FISH, HANDBOOK OF SPECIES ENDANGERED • 



+---------+ I ANIMALS I 
+---------+ IRD 

----------
FAMILY FALCONIDAE 

SCIENTIFIC NAME: Falco Peregrinus 

COMMON NAME: PEBEGRINE FALCON 

STATUS: FEDERALLY-ENDANGERED 

Page No. 
01/05/9: 

FEDERAL/STATE REFERENCE: NM: Endangered (group 1), 1/24/75, (NM Reg. 563): 
Federal "American", F.p. antum, Endangered 6/2/70; 
Tundra F.P. tundrius, Threatened 3/20/84. 

DISTRIBUTION: New Mexico subspecies "American" breeds locally in 
mountainous areas, and it occurs in migration and 
winter statewide. 

SPECIFIC REQUIREMENTS: Breeding territories center on cliffs that are 
wooded/forested habitats. 

~"""rAT: PONDEROSA-PINON 

MINIMUM ELEVATION: 

BREEDING HABITAT: PONDEROSA-PINON 

0 MAXIMUM ELEVATION: 0 

THREATS TO TAXON: DOT, DESTRUCTION OF HABITAT 

3RIEF KEY DESCRIPTION: Typical falcon, long pointed wings and long tails, 
moderate size, 380-500 mm in lenqth, wingspan 
1.0-1.5 mm, gray above, whitish below, tail is 
dark gray. 

~S THE SPECIES PREVIOUS BEEN FOUND IN LOS ALAMOS COUNTY?: YES 
~ REFERENCE OF OCCURRENCE:LA-6898-PR, PP.94 
;ENERAL MAP LOCATION:PUEBLO CANYON 

fMENTS: Two younq males seen in the spring ot 1990. 

~~ERENCE: NM DEP'l'. OF GAME AND FISH, HANDBOOK OF SPECIES ENDAMGERED 



+---------+ I ANIMALS I 
+---------· 

FAMILY VESPERTILIONIDAE 

SCIENTIFIC NAME: Euderma maculatum 

COMMON NAME: SPOmp »AA 

STATUS: STATE-ENDANGERED 

Paqe No. 
01/05, 

FEDERAL/STATE REFERENCE: New Mexico :Endanqered (Group 2), 01/09/88 (NMGF 
Req. 657). Federal: Notice of review as 
endanqered;threatened. 

DISTRIBUTION: Rio Grande Vallef westward, occurrinq regularly in 
the Jemez Mounta~ns and on Mt. Taylor. Records 
also at Ghost Ranch and Lake Roberts. 

SPECIFIC REQUIREMENTS: Riparian, Pinon-juniper, ponderosa, spruce-fir. 
Roost in cliffs or rock cervices. Needs a qood 

HABITAT:MULTIPLE 

MINr.MUM ELEVATION: 

source of water, a small area of standinq water to · J 
slow movinq water. Key food is moths. 

BREEDING HABITAT: MULTIPLE 

0 MAXIMUM ELEVATION: 0 

THREATS TO TAXON:POSSIBLY PESTICIDES 

BRIEF KEY DESCRIPTION: Opperparts are black with larqe white, rouqhly 
circular spots on the shoulders and another at the 
base of the tail, plus a s .. ll patch at the 
posterior base of each ear. Has very larqe ears 
(45-50 mm). Ears are naked, pinkish-red in 
color. 

HAS THE SPECIES PREVIOUS BEEN FOUND IN LOS ALAMOS COUNTY?: NO 
LA REFERENCE OP OCCORRENCE: N/ A 
GENERAL MAP LOCATION:N/A 

:oMMENTs: Note: Habitat can be varied--Riparian, Ponderosa, 
Spruce-Fir and Pinon Juniper. 

REFERENCE: NM DEPT. OF GAME AND FISH, HANDBOOK OF SPECIES ENDANGERED. 



+---------+ I PLANTS 
+---------· ACTUS 

----------
FAMILY CACTACEAE 

SCIENTIFIC NAME: Opunita clavata, Engelm. 

COMMON NAME: PAGGtR-THOBN CHOI,I,A 

STATUS: STATE-SENSITIVE 

FEDERAL/STATE REFERENCE: 

DISTRIBUTION: Bernalillo, Cibola, Dona Ana, Guadalupe, Lincoln, 
Otero, Rio Arriba, Sandoval, San Miguel, Santa Fe, 
Socorro, Torrance, and Valencia Counties, New 
Mexico. 

SPECIFIC REQUIREMENTS: 

Rl ,TAT:JUNIPER-GRASSLAND 

6000 

THREATS TO TAXON:NONE KNOWN 

BREEDING HABITAT: N/A 

MAXIMUM ELEVATION: 8000 

Page No. -; 
01/05/93 

9RIEF KEY DESCRIPTION: Low mat-forming cholla, forming clumps up to 1 m 
in diameter: stems numerous club-shaped joints: 
tubercles large, each bearing cluster of white 
spines; flowers greem. 

lAS THE SPECIES PREVIOUS BEEN FOUND IN LOS ALAMOS COUNTY?: NO 
.A REFERENCE OF OCCUJUtENCE: N/ A 
;ENERAL MAP LOCATION: N/ A 

iMENTS: 

"ERENCE: NM NATrvE PLANTS PROTECTION ADVISORY COMMITTEE, 1984. 



+---------+ I PLANTS 
+----------+ CACTUS 

-----------
FAMILY CACTACEAE 

SCIENTIFIC NAME: Toumeya papyracantha; (Enqelm.) Britt. 'Rose 

COMMON NAME: GRAMMA GRASS CACTUS 

STATUS: STATE-ENDANGERED 

Page No. 
01/05/ 

FEDERALISTATE REFERENCE: Federal Reqister, 15 December 1980, cabdidate for 
federal protection. currently listed as a 2C in 
the Federal Reqistar--still should be considered 
in manqement activities. 

DISTRIBUTION: Bernalillo, Cibola, Dona Ana, Grant, Los Alamos, 
Otero, Rio Arriba, Sandoval, Santa Fe, Socorro, 
Torrance, and Valencia counties, New Mexico. 

SPECIFIC REQUIREMENTS: Usually found in basalt outcrops and where the '\ 
soil is sandy. .._./ 

HABITAT:PINON~IPER 

MINIMUM ELEVATION: 5000 

BREEDING HABITAT: N/A 

MAXIMUM ELEVATION: 7300 

THREATS TO TAXON:OVERCOLLECTION, OVERGRAZING AND URBANIZATION. 

BRIEF KEY DESCRIPTION: Stems solitary ribbed, 2.5 - 20 em tall: cantral 
spines short, straiqht: flowers white, not 
spreadinq: fruit round, tan, dry; flowers from 
April to June. 

HAS THE SPECIES PREVIOUS BEEN FOUND IN LOS ALAMOS COUNTY?: YES 
LA REFERENCE OF OCCOR.RENCE: 
GENERAL MAP LOCATION: 

~OMMENTS: 

~EFERENCE: NM NATIVE PLANT PROTECTION ADVISORY COMMITTEE, 1984. 



+---------+ I PLANTS 
+---------+ ?ORB 

-----------
FAMILY ASTERACEAE 

SCIENTIFIC NAME: Tetradymia tilitolia, Greene 

COMMON NAME: THREAPI$).F HOBSEBRUSH 

STATUS: STATE-SENSITIVE 

FEDERALISTATE REFERENCE: 

DISTRIBUTION: Lincoln, Otero, Sandoval, Socorro, and Valencia. 

SPECIFIC REQUIREMENTS: Limestone or highly qypseous soils. 

HABITAT:PINON-JUNIPER 

MINIMUM ELEVATION: 6000 

U.TS TO TAXON: NONE KNOWN 

BREEDING HABITAT: N/A 

MAXIMUM ELEVATION: 7000 

Page No. 
o1;os;s.: 

BRIEF KEY DESCRIPTION: Much-branched grayish shrub (1m tall); leaves 
narrow and 1-2 in. long, often with hairs; flowers 
heads very narrow, yellow, with 4 !lowers; rays 
absent. 

HAS THE SPECIES PREVIOUS BEEN FOUND IN LOS ALAMOS COUNTY?: NO 
LA REFERENCE OF OCCURRENCE: 
GENERAL MAP LOCATION: 

)MMENTS: 

~FERENCE: NM NATIVE PLANT PROTECTION ADVISORY COMMITTEE, 1984 



+---------+ I PLANTS 
+---------+ FORB 

FAMILY CARYOPHYLLACEAE 

SCIENTIFIC NAME: Silene plankii, Hitchc. ' Maquire 

COMMON NAME: PLANJS' S CATCHFLY 

STATUS: STATE PRIORITY ONE 

Page No. 
Ol/05, 

FEDERAL/STATE REFERENCE: Federal Reqister, 15 December 1980, candiadate for 
federal protection. 1991 NM Natural Heritage 
Proqram workinq plant list indicates status change 
to a Jc---no lonqer under consideration tor 
federal listinq. 

DISTRIBUTION: Bernalillo, Dona ana, Sandoval, Sierra, and 
Socorro counties, New Mexico. 

SPECIFIC REQUIREMENTS: Cervices and pockets in protected cliff faces of 
iqneous rock. 

HABITAT: PINON-JUNIPER 

MINIMUM ELEVATION: 5000 

BREEDING HABITAT: N/A 

MAXIMUM ELEVATION: 

THREATS TO TAXON:BROWSED BY BIG HORN SHEEP. 

6000 

BRIEF KEY DESCRIPTION: Low, clumped perinnial, wooly rootstock, 10-15 em 
tall, finely hairy, qlandular sticky near flowers, 
stem leaves in s-a pr, lance shaped: flowers 
scarlet-few. 

HAS THE SPECIES PREVIOUS BEEN FOUND IN LOS ALAMOS COUNTY?: NO 
IA REFERENCE OF OCCURRENCE:N/A 
GENERAL MAP LOCATION:N/A 

COMMENTS: 

(£FERENCE: NM NATIVE-PLANT PROTECTION ADVISORY COMMITTEE, 1984. 



+---------+ I PLANTS 
+---------+ ?ORB 

FAMILY FABACEAE 

SCIENTIFIC NAME: Astraqalus teensis M.E. Jones 

COMMON NAME: SAN'I'A .[l MI:t.KVETCH 

STATUS: STATE-SENSITIVE 

FEDERAL/STATE REFERENCE: 

DISTRIBUTION: Bernalillo, Santa Fe, and Torrance Counties, New 
Mexico. 

SPECIFIC REQUIREMENTS: Dry slopes. 

HABITAT:PINON-JUNIPER 

~~~IMUM ELEVATION: 5000 

n.attATS TO TAXON: NONE KNOWN 

BREEDING HABITAT: N/A 

MAXIMUM ELEVATION: 6500 

Page No. l~ 
01/05/92 

BRIEF KEY DESCRIPTION: Loosely tufted; stems spreadinq upward, 10 em 
lonq; leaves lonq, pinnately compound, 7-19 
obovata blunt leaflets; flowers pealike, reddish 
purple. 

HAS THE SPECIES PREVIOUS BEEN FOUND IN LOS ALAMOS COUNTY?: NO 
LA REFERENCE OF OCCURRENCE: N/ A 
GENERAL MAP LOCATION:N/A 

JMMENTS: 

SFERENCE: NEW MEXICO NATIVE PLANTS PROTECTION ADVISORY COMMITTEE, 1984 



FORB 
-----------

FAMILY FABACEAE 

+---------+ I PLANTS 
+-----------+ 

Page No. : 
01/05/~ 

SCIENTIFIC NAME: Astragalus mollissimus Torr. var. mathewsii (Wats) 

COMMON NAME: MATHEW'S WOOLLY MXLK-YETCB 

STATUS: STATE-SENSITIVE 

FEDERAL/STATE REFERENCE: 

DISTRIBUTION: Cibola, McKinley, Santa Fe, and Sandoval counties, 
New Mexico. 

SPECIFIC REQUIREMENTS: Open slopes and ridqes in pinyon pine forest, but 
sometimes in canyons. 

HABITAT: PINON-JUNIPER 

MINLMUM ELEVATION: 5000 

THREATS TO TAXON: NONE KNOWN 

BREEDING HABITAT: N/A 

MAXIMUM ELEVATION: 6000 

BRIEF KEY DESCRIPTION: Perennial herb, st ... silkly-hairy, tufted to 15 
em: leaves pinnately compound, blunt leaflets; 
flowers pea-like, lonq pale purple or 
yellow-purple: pod curved. 

HAS THE SPECIES PREVIOUS BEEN FOUND IN LOS ALAMOS COUNTY?: NO 
LA REFERENCE OF OCC'URRENCE:N/A 
GENERAL MAP LOCATION:N/A 

:OMMENTS: 

~EFERENCE: NM NATrvE PLANTS PROTECTION ADVISORY COMMITTEE, 1984 



Page No. __ 

+---------+ I PLANTS 
+---------+ ORB 

----------
FAMILY FABACEAE 

SCIENTIFIC NAME: Dalea scariosa Wats. 

COMMON NAME: l.l JOIJ,A PRAIRIE CLOVER 

STATUS: STATE-SENSITIVE 

FEDERAL/STATE REFERENCE: federal reqister, 15 Dec. 1980, removed 
consideration from federal protection---Jc. 

DISTRIBUTION: Bernalillo, Sandoval, Socorro, and Valencia 
counties, New Mexico. 

01/05/92 

SPECIFIC REQUIREMENTS: Sandy clay banks and blutts, open sandy areas and 
roadsides, desert qrassland or junipers. 

~lTAT:JUNIPER-GRASSLAND 

4900 

BREEDING HABITAT: N/A 

MAXIMUM ELEVATION: 5030 

THREATS TO TAXON:HIGHWAY RIGHTS-oF-WAY GRADING AND HOUSING DEVELOPMENT. 

BRIEF KEY DESCRIPTION: stems spreadinq lon~; leaves briqht qreen, lonq 
pinnately compound ~nto thick-textured leaflets; 
flowers pea-like, petals pink, pink-purple: pod 
long. 

:iAS THE SPECIES PREVIOUS BEEN FOUND IN LOS ALAMOS COUNTY?: NO 
~ REFERENCE OF OCCURRENCE:N/A 
;ENERAL MAP LOCATION:N/A 

"!KENTS: 

~ERENCE: NM NATrvE PLANTS PROTECTION ADVISORY COMMITTEE, 1984. 



ENDANGERED SPECIES PRINTOUT FOR LOS ALAMOS COUNTY 

+---------+ I PLANTS 
+----~----· FORB 

-----------
FAMILY ORCHIDACEAE 

SCIENTIFIC NAME: Epipactis qiqantea 

COMMON NAME: HEill;BORIHE OBCHIP 

STATUS: STATE-ENDANGERED 

FEDERAL/STATE REFERENCE: 

DISTRIBUTION: Montana to British Columbia, southern to western 
Texas, New Mexio and California. 

Page No. 
04;2!/ 

SPECIFIC REQUIREMENTS: Damp woods, seepaqe slopes, sprinqs, streams and 
riparian areas. 

HABITAT:RIPARIAN ZONES 

MINIMUM ELEVATION: 6000 

THREATS TO TAXON: 

BREEDING HABITAT: N/A 

MAXIMUM ELEVATION: 8500 

BRIEF KEY DESCRIPTION: STEMS ALONG STEM. STEMS TO 2 1/2 FT. LEAVES TO 
15 CM, OVAL. SEPALS GREENISH, PETALS PURPLE, LIP 
MARKED Wl:TH PURPLE LINES. 

HAS THE SPECIES ~OUS BEEN FOUND IN LOS ALAMOS COUNTY?: YES 
LA REFERENCE OF OCCORRENCE:FOXX, T.S., 1984 
GENERAL MAP LOCATXON:SPRING IN WHITE ROCK CANYON 

20MMENTS: 

~FERENCE: FOXX, T.S~' HOARD, D, 1984, NM DEPART. OF NATURAL RES.,1993 



+---------· I PLANTS 
+---------+ 'ORB 

FAMILY NYCTAGINACEAE 

SCIENTIFIC NAME: Abronia biqelovii, Heimerl 

COMMON NAME: TUfTED alm VERBENA 

STATUS: STATE-SENSITIVE 

Page No. 2 
01/05/9.; 

FEOERAL{STATE REFERENCE: Federal Reqister, 15 Dec. 1980, candidate for 
federal protection. 1991 Natural Hertiaqe plant 
checklist indicates status chanqed to JC---no 
lonqer in consideration for protection. 

DISTRIBUTION: Sandoval, santa Fe, and Rio Arriba counties, New 
Mexico. 

SPECIFIC REQUIREMENTS: This species is entirely restricted to todilto 
qypsum or the derivative of. 

HX~ITAT:PINON-JUNIPER 

MINIMUM ELEVATION: 6000 

BREEDING HABITAT: N/A 

MAXIMUM ELEVATION: 

THREATS TO TAXON:GYPSUM MINING. 

0 

BRIEF KEY DESCRIPTION: Tufted perennial herb, st ... short: leaves mostly 
at the base, linear to oblonq: flowers stems 
erect, clusters of flowers at top, pink tube-small 
white lobes. 

HAS THE SPECIES PREVIOUS BEEN FOUND IN LOS ALAMOS COUNTY?: NO 
LA REFERENCE OF OCCURRENCE:N/A 
GENERAL MAP LOCATION:N/A 

~NTS: 

IERENCE: NM NATIVE PLANTS PROTECTION ADVISORY COMMITTEE, 1984. 



+---------· I PLANTS 
+---------· FORB 

FAMILY FABACEAE 

SCIENTIFIC NAME: Astragalus puniceus Osterh. var. gertudis (Green) 

COMMON NAME: ~ MII..K-YETCH 

STATUS: STATE-SENSITIVE 

FEDERAL/STATE REFERENCE: 

DISTRIBUTION: Rio Arriba and Taos counties, New Mexico. 

Page No. 
Ol/05/ 

SPECIFIC REQUIREMENTS: On open, loose soil among pinyon and juniper. 

HABITAT:PINON-JUNIPER 

MINr.MUM ELEVATION: 7000 

THREATS TO TAXON: NONE KNOWN 

BREEDING HABITAT: N/A 

MAXIMUM ELEVATION: 0 

BRIEF KEY DESCRIPTION: Perennial herb, st ... spreading; leave• pinnately 
compound, oval leafleta; flowers pea-like, pale to 
bright pink; pod spreading, fleshy when green, red 
spotted-ripe. 

HAS THE SPECIES PREVIOUS BEEN FOUND IN LOS ALAMOS COUNTY?: NO 
LA REFERENCE OF OCCURRENCE: N/ A 
GENERAL MAP LOCATION:N/A 

:oMMENTS: 

~EFERENCE: NM NATIVE PLANTS PROTECTION ADVISORY COMMITTEE, 1984. 



+---------· I PLANTS I 
+----------+ ORB 

FAMILY FABACEAE 

SCIENTIFIC NAME: Astraqalus kentrophyta Gray var. neomexicanus 

COMMON NAME: SPINX-LEAF MILK-VETCH 

STATUS: STATE-SENSITIVE 

FEDERAL/STAT! REFERENCE: 

DISTRIBUTION: Bernalillo, Cibola, McKinley, San Juan, Sandoval, 
santa Fe, and Valencia Counties, New Mexico. 

Page No. l 
01/05/9..1 

SPECIFIC REQUIREMENTS: Gullied bluffs, badlands, dunes and roadsides. 

HABITAT:JUNIPER-GRASSLAND 

'1'·· ~MOM ELEVATION: 5300 
'~~ .. 

THREATS TO TAXON: 

BREEDING HABITAT: N/A 

MAXIMUM ELEVATION: 6900 

BRIEF KEY DESCRIPTION: Low bushy, branched at the base, stems 4-Jo em 
tall;leaves stiff, pickly and qreen; petals 
whitish; pod eqq shaped: flowers from June to 
September. 

HAS THE SPECIES PREVIOUS BEEN FOUND IN LOS ALAMOS COUNTY?: NO 
LA REFERENCE OF OCCURRENCE:N/A 
GENERAL MAP LOCATION:N/A 

MMENTS: 

FERENCE: NEW MEXICO NATIVE PLANTS PROTECTION ADVISORY COMMITTEE, 1984 



+---------· I PLANTS 

+---------+ FORB 

FAMILY FABACEAE 

SCIENTIFIC NAME: Astraqalua cyaneua, Gray 

COMMON NAME: CXANIC MII.K-yETCH 

STATUS: STATE-SENSITIVE 

FEDERAL/STATE REFERENCE: 

DISTRIBUTION: Adjacent to the Rio Grande in Bernalillo, Rio 
Arriba, santa Fe, and Taos Counties Hew Mexico. 

SPECIFIC REQUIREMENTS: Sandy or qravelly hillsides. 

HABITAT: PINON-JUNIPER 

MINr.MOM ELEVATION: 5500 

THREATS TO TAXON: HONE RNOWN 

BREEDING HABITAT: H/A 

MAXIMOM ELEVATION: 6500 

Page No. 
Ol/ 05; 

BRIEF KEY DESCRIPTION: Low, tufted, covered with qrayish hairs, stems to 
6 em: leaves 6-18cm, pinnately compiound, with 
15-29 elliptic leaflets: flowers 
pea-like,pinkish-purple. 

HAS THE SPECIES PREVIOUS BEEN FOCHD IN LOS ALAMOS COUNTY?: NO 
LA REFERENCE OF OCC'URRENCE:N/A 
GENERAL MAP LOCATION:N/A 

COMMENTS: 

REFERENCE: NM NATIVE PLANTS PROTECTION ADVISORY COMMITTEE, 1984. 



+---------+ I PIANTS 
+---------· lRB 

FAMILY CARYOPHYLLACEAE 

SCIENTIFIC NAME: Silane plankii 

COMMON NAME: P!ANK' S CATCHFLY 

STATUS: STATE-SENSITIVE 

Page No. :: 
Ol/05/9:.. 

FEDERAL/STATE REFERENCE: Was a candidate tor Federal Reqister, ruled a JC. 
No longer proposed. 

DISTRIBUTION: Mountains along the Rio Grande. 

SPECIFIC REQUIREMENTS: 

HABITAT: PINON-JUNIPER 

MIYtMUM ELEVATION: 0 

~TS TO TAXON:NONE KNOWN 

3RIEF KEY DESCRIPTION: 

BREEDING HABITAT: N/A 

MAXIMUM ELEVATION: 0 

iAS THE SPECIES PREVIOUS BEEN FOUND IN LOS ALAMOS COUNTY?: NO 
:..A REFERENCE OF OCCURRENCE: 
;ENERAL MAP LOCATION: 

~s: Similar in appearance to other species in our 
area. 

~ERENCE: TIERNERY, G. O., 1987 



+---------· I PLANTS 
+----------+ FORB 

FAKIL~ APIACEAE 

SCIENTIFIC NAME: Aletes sessili!lorus,·Theobald and Tsenq 

COMMON NAME: SESSII.E-FLOWQEP FAL$E CARBOT 

STATUS: STATE-SENSITIVE 

FEDERAL/STATE REFERENCE: 

Page No. 
01/05/' 

DISTRIBUTION: Mckinley, Rio Arriba, Sandoval, and Taos counties. 

SPECIFIC REQUIREMENTS: Rocky canyons and slopes, usually in basaltic or 
sandstone areas. 

HABITAT: PINON-JUNIPER 

MINIMUM ELEVATION: 6500 

THREATS TO TAXON:NONE KNOWN 

BREEDING HABITAT: N/A 

MAXIMUM ELEVATION: 8100 

BRIEF KEY DESCRIPTION: Densely tu!!ed perennial, 10-20 em tall: leaves 
briqht qreen, lonq pinnately divided into 5-9 
narrow segments that have 3 lobes; !lowers tiny 
pale yellow. 

HAS THE SPECIES PREVIOUS BEEN FOUND IN LOS ALAMOS COUNTY?: NO 
LA REFERENCE OF OCCURRENCE: 
GENERAL MAP LOCATION: 

:oMMENTS: 

~EFERENCE: NK NATIVE PLANT PROTECTION ADVISORY COMMITTEE, 1984 



+---------+ I PLANTS 
+---------+ ACTUS 

FAMILY CACTACEAE 

SCIENTIFIC NAME: opunita viriaiflora, Britt. and Rose. 

COMMON NAME: SAHTA U CHOI.U 

STATUS: STATE-ENDANGERED 

Page No. 
01/05/9..) 

FEDERAL/STATE REFERENCE: Federal reqister as a C2. Information obtained 
from the 1991 natural Heritaqe Proqram Plant List. 

DISTRIBUTION: Santa Fe County, New Mexico. 

SPECIFIC REQUIREMENTS: 

HABITAT: PINON-JUNIPER 

MINrMUM ELEVATION: 7200 

BREEDING HABITAT: N/A 

MAXIMUM ELEVATION: 8000 

n~*'·· .A.TS TO TAXON:ROAD CONSTRUCTION, VANDALISM, EXPANSION OF CITY PARKS. 

BRIEF KEY DESCRIPTION: Low-qrowinq, branched shrub; stems cylindric, 
J0-100 em tall; spines variable in number: flowers 
not open widely, pink with qreen;yellow outside. 

1AS THE SPECIES PREVIOUS BEEN FOUND IN LOS ALAMOS COUNTY?: NO 
:..A REFERENCE OF OCCURRENCE: N/ A 
~ENERAL MAP LOCATION:N/A 

-!MENTS: 

~ERENCE: NM NATIVE PLANTS PROTECTION ADVISORY COMMITTEE, 1984. 



+---------· I PLANTS I 
+---------+ CACTUS 

FAMILY CACTACEAE . 
SCIENTIFIC NAME: Mammillaria wriqhtii, Enqelm. 

COMMON NAME: WBIGHT FISHHOOK CACTYS 

STATUS: STATE-ENDANGERED 

Page No. 
01/05 

FEDERALtSTATE REFERENCE: Listed as an E2 tor state status on nm Natural 
Heritaqe Proqram plant list 2/06/90. State Rank 
Date 12/22/89. 

DISTRIBUTION: Bernalillo, Catron, Dona Ana, Guadalupe, Lincoln, 
McKinley, Sandoval, Santa Fa, Socorro, Torrance, 
and Valencia Counties in New Mexico. 

SPECIFIC REQUIREMENTS: Gravey hills or sandy hills or plains, desert 
qrassland to pinyon-juniper. 

HABITAT: PINON-JUNIPER 

MINIMUM ELEVATION: 3000 

BREEDING HABITAT: N/A 

MAXIMUM ELEVATION: 7000 

THREATS TO TAXON:POPOLATIONS DECLINING - OVERCOLLECTION, HABITAT ALTERATION. 

BRIEF KEY DESCRIPTION: Stems solitary, 10 em tall and 5 em vida: spines 
10-15/cluster, outer spines tan or qray, central 
ones reddish and hooked: !lowers pink-purple with 
yellowish tinqe. 

HAS THE SPECIES PREVIOUS BEEN FOUND IN LOS ALAMOS COUNTY?: NO 
LA REFERENCE OF OCCURRENCE:N/A 
GENERAL MAP LOCATION:N/A 

COMMENTS: 

REFERENCE: NM NATXVZ PLANTS PROTECTION ADVISORY COMMITTEE, 1984. 
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APPENDIXM 

Tables of Calculated Parameten 
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Water Canyon near State Route 600 feet 
Canyon bottom 68-1 u 9/28/92 

REL 
PLANT PLANT REL IMPOR1 

Species COVERCOVERCOVERFREQ FREQ INDEX 
------------------------------.-..----

BARE SOIL 73.32 
ROCK 2.17 
LITTER 1.19 
MOSS/LICHEN 1.42 
SOIL CRUST 0.01 
BOGR 11.84 54.01 0.60 31.86 42.93 
ARDR 0.19 0.84 0.07 3.54 2.19 
TRIX 0.00 0.01 0.02 0.88 0.45 
SPCO 0.83 3.80 0.13 7.08 5.44 
FESX 0.25 1.15 0.07 3.54 2.34 
PLPU 0.01 0.02 0.05 2.65 1.34 
CHVI 2.17 9.90 0.10 5.31 7.60 
ARDR 1.19 5.42 0.12 6.19 5.80 
STCO 1.42 6.47 0.13 7.08 6.78 
PENX 0.01 0.02 0.05 2.65 1.34 
BATE 1.00 4.57 0.05 2.65 3.61 
HEPE 0.00 0.01 0.02 0.88 0.45 
ERIX 0.50 2.30 0.08 4.42 3.36 
POAX 0.17 0.76 0.03 1.77 1.27 
FAPA 0.50 2.28 0.08 4.42 3.35 
ERDI 0.08 0.38 0.02 0.88 0.63 
TRDU 0.08 0.38 0.02 0.88 0.63 
CHFE 0.08 0.38 0.02 0.88 0.63 
SAKA 0.08 0.38 0.02 0.88 0.63 
VETH 0.25 1.14 0.03 1.77 1.46 
ARLO 0.50 2.28 0.07 3.54 2.91 
GAPU 0.18 0.84 0.03 1.77 1.30 
CHFO 0.50 2.28 0.07 3.54 2.91 
LOWR 0.08 0.38 0.02 0.88 0.63 

-· ..... - ·-··-------
TOTAL: 78.11 21.91 100 1.88 100 100 



5ou~~ c: :aJar~~o iie ~: a:l :is '700 fee~ 

:1esa t:op 36-l3u 
9/19/92 

Rei. 
Plant Plant Rei. Importance 

Species Cover Cover Cover Freq. Freq. Index 
--.. . ·-·------------···. -· ...... ---

BARE SOIL 44.43 
ROCK 2.64 
LillER 30.57 
SOIL CRUST 8.50 
MOSSilJCHEN~ 1.14 

BOGR 7.43 59.67 0.73 50.50 55.08 
POAX 0.14 1.16 0.04 2.97 2.06 
GUSA 0.65 5.21 0.17 11.88 8.54 
LOWR 0.50 4.01 0.07 4.95 4.48 
OPUX 2.14 17.22 0.20 13.86 15.54 
ERDI 0.00 0.01 0.01 0.99 0.50 
ARTR 0.07 0.57 0.01 0.99 0.78 
IPLO 0.08 0.64 0.10 6.93 3.79 
PIED 0.08 0.61 0.06 3.96 2.28 
LARE 1.36 10.90 0.04 2.97 6.93 

87.29 12.45 100.00 1.44 100.00 100.00 



Lower Potrillo Ctlyon 
North-facrng slope 
9127192 

Plant 
Species Cover Cover 
----------------------
BARE SOIL 64.56 
ROCK 0.71 
LITTER 23.00 
MOSS/LICHEN 0.07 
SOIL CRUST 4.00 

BOGR 3.46 
ARLO 0.07 
ANSC 1.00 
LUCA 0.09 
GUSA 0.07 
EUSE 0.01 
HYRI 0.44 
CHFO 0.50 
ARDR 0.33 
OPUX 0.07 
IPLO 0.01 
SPCR 0.50 
HYFL 0.21 
PECA 0.30 
ARTR 0.21 
PENX 0.14 
LOWR 0.01 
ERJA 0.07 
EUHE 0.07 
MEAL 0.07 

Total • 92.34 7.66 

Plant 
Cover 

700 feet 
36-11 u 

Freq. 
····----· 

45.15 0.49 
0.93 0.01 

13.06 0.14 
1.12 0.03 
0.93 0.01 
0.19 0.01 
5.78 0.10 
6.53 0.10 
4.29 0.10 
0.93 0.01 
0.19 0.01 
6.53 0.07 
2.80 0.04 
3.92 0.07 
2.80 0.03 
1.87 0.03 
0.19 0.01 
0.93 0.01 
0.93 0.01 
0.93 0.01 

100 1.33 

Rei. Importance 
Freq. Index 
--------.... 

36.56 40.85 
1.08 1.00 

10.75 11.91 
2.15 1.63 
1.08 1.00 
1.08 0.63 
7.53 6.66 
7.53 7.03 
7.53 5.91 
1.08 1.00 
1.08 0.63 
5.38 5.95 
3.23 3.01 
5.38 4.65 
2.15 2.47 
2.15 2.01 
1.08 0.63 
1.08 1.00 
1.08 1.00 
1.08 1.00 

100 100 



North ot Potrillo Canyon 700 feet 
South-facing slooe 36-Su 

Rei. 
Plant Plant Rei. Importance 

Species Cover Cover Cover Freq. Freq. Index 
·-·-·· .... -·······--------------

BARE SOIL 41.84 
ROCK 18.57 
LITTER 36.93 

CARX 0.00 0.16 0.04 5.66 2.91 
GRAS SA 0.07 2.67 0.01 1.89 2.28 
GRASSB 0.29 10.69 0.03 3.n 7.23 
BOOR 2.08 n.98 0.44 58.49 68.24 
ERJA 0.00 0.05 0.01 1.89 0.97 
OPUX 0.07 2.67 0.01 1.89 2.28 
OUEX 0.01 0.27 0.07 9.43 4.85 
PENX 0.07 2.78 0.04 5.66 4.22 
CRJA 0.00 0.05 0.01 1.89 0.97 
PIED 0.04 1.60 0.04 5.66 3.63 
ARLU 0.01 0.53 0.01 1.89 1.21 
BRAN 0.01 0.53 0.01 1.89 1.21 

TotaJ • 97.34 2.67 100.00 0.76 100.00 100.00 



East of Ridge Roaa turn 500 feet 
Mesa toe 36-6U 
614192 

Rei. 
Plant Plant Rei. Importance 

Species Cover Cover Cover Freq. Freq. Index 
------------------------ ----------------

BARE SOIL 60.43 
LITTER 19.81 

BOGA 14.82 74.98 0.68 40.00 57.49 
HYAI 2.81 14.20 0.34 20.00 17.10 
OPPO 0.00 0.01 0.02 1.18 0.59 
EROI 0.53 2.66 0.36 21.18 11.92 
MUMO 0.90 4.57 0.12 7.06 5.82 
VETH 0.00 0.01 0.02 1.18 0.59 
PLPU 0.10 0.52 0.04 2.35 1.43 
GUSA 0.40 2.02 0.06 3.53 2.78 
PI EO 0.10 0.51 0.02 1.18 0.84 
SPCR 0.10 0.51 0.02 1.18 0.84 
ARIX 0.00 0.01 0.02 1.18 0.59 ..... . -·-····-
Total• 80.24 19.76 100.00 1.70 100.00 100.00 



Riparian, Eenie 36-4u 
Number of feet in this transect = I 500 I 

Rei. 
Plant Plant Rei. Importance 

Species Cover Cover C.over Freq. Freq. Index 
-----

BARE SOIL 41.20 
ROCK 4.00 
UTTER 36.68 

ROSA 2.90 16.00 11.00 19.30 17.65 
PAIN 1.10 6.07 3.00 5.26 5.67 
BROX 0.12 0.66 3.00 5.26 2.96 
AGAL 0.30 1.66 4.00 7.02 4.34 
SAGE 8.90 49.12 17.00 29.82 39.47 
BEFE 2.50 13.80 5.00 8.77 11.28 
OUGA 1.00 5.52 3.00 5.26 5.39 
PRME 0.70 3.86 3.00 5.26 4.56 
RONE 0.10 0.55 2.00 3.51 2.03 
MOME 0.40 2.21 4.00 7.02 4.61 
RICE o. 10 0.55 2.00 3.51 2.03 

Total= 81.88 18.12 100.00 57.00 100.00 100.00 



East ot Minie Site 600 feet 
North-facmg slope 36-2u 

Rei. 
Plant Plant Rei. Importance 

Species Cover Cover Cover Freq. Freq. Index 
---------------------------------------------
BARE SOIL 73.30 
VETH 0.00 0.01 0.02 0.93 0.55 
ARLO 0.08 0.31 0.02 0.72 0.51 
SPOX 1.25 4.69 0.10 4.31 4.50 
BATE 3.67 13.74 0.30 12.92 13.33 
DESX 0.42 1.56 0.02 0.72 1.14 
KOSC 0.00 0.01 0.02 0.72 0.36 
ERDf 0.59 2.20 0.17 7.18 4.69 
BAD I 0.01 0.02 0.05 2.15 1.09 
CHNA 0.17 0.62 0.02 0.72 0.67 
TRDU 0.09 0.32 0.03 1.44 0.88 
ARCA 5.67 21.23 0.47 20.10 20.67 
ARDR 2.34 8.75 0.23 10.05 9.40 
GUSA 0.00 0.01 0.02 0.72 0.36 
STCO 0.75 2.81 0.07 2.87 2.84 
PLPU 0.00 0.01 0.02 0.72 0.36 
QUGX 0.83 3.12 0.02 0.72 1.92 
HYAR 0.42 1.56 0.02 0.72 1.14 
MUMO 0.83 3.12 0.02 0.72 1.92 
ANSC 1.33 4.99 0.05 2.15 3.57 
LUCA 0.92 3.43 0.03 1.44 2.43 
GAPU 0.08 0.31 0.02 0.72 0.51 
BOGR 5.92 22.17 0.40 17.23 19.70 
LINE 0.01 0.02 0.05 2.15 1.09 
CRJA 0.08 0.31 0.02 0.72 0.51 
OPUX 0.25 0.94 0.02 0.72 0.83 
AGSM 0.33 1.25 0.05 2.15 1.70 
CHFO 0.25 0.94 0.05 2.15 1.55 
TROF 0.17 0.62 0.02 0.72 0.67 
HYRI 0.25 0.94 0.03 1.44 1.19 

------------------
TotaJ • 73.30 26.71 100 2.32 100.00 100.08 



Minie Site 700 feet 
South-facing ridge 36-1 u 

Rei. 
Plant r- ant Rei. Importance 

Species Cover Cover L...Jver Freq. Freq. Index 

-- ___ ..___ ---------
BARE SOIL 55.55 
ROCK 2.25 
LITTER 35.57 
BOGR 2.12 31.81 0.60 38.71 35.26 
MUMO 0.58 8.n 0.10 6.45 7.61 
ARLU 0.08 1.25 0.05 3.23 2.24 
BAD I 0.00 0.03 0.05 3.23 1.63 
OPUX 0.50 7.52 0.10 6.45 6.98 
HYRI 0.50 7.54 0.15 9.68 8.61 
GUSA 0.18 2.76 0.10 6.45 4.60 
CHFO 0.08 1.25 0.05 3.23 2.24 
HYFL 0.02 0.25 0.05 3.23 1.74 
CARX 0.33 5.01 0.05 3.23 4.12 
ARCA 0.17 2.51 0.05 3.23 2.87 
ANSE 0.42 6.26 0.05 3.23 4.74 
QUEX 1.67 25.05 0.15 9.68 17.36 

Totaf • 93.37 6.65 100 1.55 100 100 



South of Minre 600 feet 
Northwest mesa top 36-3u 

Rei. 
Plant Plant Rei. Importance 

Species Cover Cover Cover Freq. Freq. Index 
-- -------------..-.----- --------

BARE SOIL 54.22 
ROCK 2.25 
UTTER 35.57 

BOGR 2.12 31.81 0.22 29.55 30.68 
MUMO 0.58 8.77 0.05 6.82 7.79 
ARLU 0.08 1.25 0.03 4.55 2.90 
BAD I 0.00 0.03 0.03 4.55 2.29 
OPUX 0.50 7.52 0.05 6.82 7.17 
HYRI 0.50 7.54 0.07 9.09 8.32 
GUSA 0.18 2.76 0.05 6.82 4.79 
CHFO 0.08 1.25 0.03 4.55 2.90 
HYFL 0.02 0.25 0.03 4.55 2.40 
CARX 0.33 5.01 0.03 4.55 4.78 
ARCA 0.17 2.51 0.03 4.55 3.53 
ANSE 0.42 6.26 0.03 4.55 5.40 
OUEX 1.67 25.05 0.07 9.09 17.07 

Total• 92.03 6.65 100.00 0.73 100.00 100.00 



=:en.:e Si:e 
South-fac~ng slope 

Plant 
Species Cover Cover 

BARE SOIL 21.21 
ROCK 19.83 
UTTER 5.3.31 

ANSE 2.10 
MUMO 2.27 
BLTR 0.83 
CHFO 0.38 
BAD I 0.03 
EROI 0.02 
OPUX 0.50 
AGGE 0.42 
FESX 0.17 
ECTR 0.17 

Total= 94.34- s-.a8·· 

600 :eet 
36-Su 

Rei. 
Plant 
Cover Freq. 

30.51 0.18 
32.93 0.30 
12.11 0.10 
5.57 0.10 
0.48 0.03 
0.24 0.02 
7.26 0.02 
6.05 0.02 
2.42 0.02 
2.42 0.02 

1oo-.oo·· o:8o-· 

Rei. Importance 
Freq. Index 

22.92 26.71 
37.50 35.21 
12.50 12.30 
12.50 9.03" 
4.17 2.33 
2.08 1.16 
2.08 4.67 
2.08 4.07 
2.08 2.25 
2.08 2.25 

1oo:oo·· 100:00" 



East c£ Ridge Road ~=~-o:: 700 feet 
Canyon bottom 36-7u 

Rei. 
Plant Plant Rei. Importance 

Species Cover Cover Cover Freq. Freq. Index 

BARE SOIL 2.51 
ROCK 22.86 
LITTER 72.50 
MOSS/LICHEN 0.07 

MUMO 1.22 58.37 0.19 51.35 49.84 
CARX 0.51 24.40 0.10 27.03 . 23~39 
CHFO 0.29 13.88 0.07 18.92 15.04 
IPAG 0.07 3.3S o-.ot 2~70" 3.32 

Total= 97.87 2.09 100.00 0.37 100.00 100.00 



Lower Potrrllo Canyon 
South-ta:rng slo!B 
9/27/92 

Species Cover 
Plant Plant 
Cover Cover 

700 feet 
36-1 Ou 

Freq. 
Ref. 

Freq. 
Importance 

Index 
---··-····---------------------- ····--·- ·····---
BARE SOIL 45.29 
ROCK 19.64 
LITTER 20.93 

STCO 0.43 3.28 0.06 5.33 4.31 
BOGR 7.86 60.11 0.64 60.00 60.05 
SIHY 0.07 0.55 0.01 1.33 0.94 
IPLO 0.00 0.00 0.00 0.00 0.00 
ARDR 0.07 0.55 0.01 1.33 0.94 
CHNA 0.00 0.00 0.00 0.00 0.00 
ARTR 2.71 20.77 0.07 6.67 13.72 
SPCO 0.29 2.19 0.03 2.67 2.43 
ASS I 0.07 0.55 0.01 1.33 0.94 
GUSA 0.21 1.64 0.04 4.00 2.82 
BOER 0.79 6.01 0.09 8.00 7.01 
ORHY 0.14 1.09 0.03 2.67 1.88 
THWR 0.00 0.00 0.00 0.00 0.00 
ERJA 0.36 2.73 0.06 5.33 4.03 
VETH 0.07 0.55 0.01 1.33 0.94 

Total. 85.86 13.07 100.00 1.07 100 100 



Lower Potnllo Canyon 700 feet 
South-facing slope 36-12u 
9/9/92 

Plant Plant Rei. Importance 
Species Cover Cover Cover Freq. Freq. Index 

-----------· . ·---------- -------------
BARE SOIL 45.86 
LITTER 34.82 
SOIL CRUST 4.14 
MOSS/LICHEN~ 0.43 

BOGR 9.97 67.81 0.73 51.00 59.41 
POAX 0.21 1.46 0.03 2.00 1.73 
MUTO 0.14 0.97 0.01 1.00 0.99 
LOWR 2.00 13.64 0.29 20.00 16.82 
ARTR 0.00 0.01 0.01 1.00 0.50 
SENX 0.07 . 0.49 0.01 1.00 0.74 
IPLO 0.36 2.47 0.13 9.00 5.73 
GUSA 0.29 1.94 0.03 2.00 1.97 
EROI 0.14 0.97 0.03 2.00 1.49 
OPUX 1.21 8.26 0.06 4.00 6.13 
HYRI 0.07 0.50 0.03 2.00 1.25 
BAD I 0.00 0.02 0.03 2.00 1.01 
ERJA 0.21 1.46 0.04 3.00. 2.23 

Total • 85.25 14.70 100.00 1.43 100.00 100.00 



Pajanto Canyon 700 feet 
North-facing slope 36-14u 
9/10/92 

Rei. 
Plant Plant Rei. Importance 

Species Cover Cover Cover Freq. Freq. Index 
---------------------·······-·-·· .. ···----

BARE SOIL 34.36 
ROCK 0.07 
LITTER 55.36 
MOSS/LICHEN~ 1.79 
SOIL CRUST 2.50 

BOGR 3.00 12.37 0.56 12.24 12.31 
POAX 1.29 5.44 0.31 6.91 6.17 
CARX 0.21 0.79 0.10 2.20 1.49 
GUSA 0.07 0.31 0.10 2.20 1.25 
ERDI 0.72 3.53 0.31 6.91 5.22 
BAD I 0.21 0.93 0.13 2.83 1.88 
IPLO 0.00 0.07 0.10 2.20 1.14 
ERJA 0.14 0.62 0.11 2.51 1.56 
AROR 0.07 0.31 0.10 2.20 1.25 
FAPA 0.07 0.31 0.10 2.20 1.25 
HYRI 0.14 0.62 0.11 2.51 1.56 
ARTR 0.00 0.07 0.10 2.20 1.14 
ARLU 0.00 0.07 0.10 2.20 1.14 

Total• 94.07 5.95 100.00 4.55 100.00 100 



Lower Water Canyor. 
Nor~h-fac~~g slope 

Plant 
Species Cover Cover 

BARE SOIL 2.57 
UTTER 90.26 

ANSC 0.50 
BOGR 3.64 
POAX 0.57 
CARX 0.57 
KOCA 0.14 
ARLU 0.14 
AROR 0.36 
CHFO 0.64 
STCO 0.36 
AGSM 0.07 
MOPE 0.00 
SIHY 0.14 
IPAG 0.00 

1U 0.00 

Total= 92.83 7.15 

600 feet 
68-2u 

Plant 
Cover Freq. 

6.99 0.09 
50.94 0.34 

7.99 0.10 
7.99 0.09 
2.00 0.03 
2.00 0.03 
5.05 0.09 
8.99 0.11 
4.99 0.07 
1.00 0.01 
0.02 0.01 
2.00 0.03 
0.02 0.01 
0.02 0.01 

100.00 1.03 

Rei. Importance 
Freq. Index 

8.33 7.66 
33.33 42.14 
9.72 8.86 
8.33" 8.16 
2.78 2.39 
2.78 2.39 
8.33" 6.69 

11.11 10.05 
6.94 5.97 
1.39 1.19 
1.39 0.70 
2.78 2.39 
1.39 0.70 
1.39 0.70 

100.00 100 



I Stems Rel Rel. Rel. Import 
I Stems Per Acre Density AVG DBH 'Cover Cover 'Freq. Freq. lndex 

--------- --------- --------- --------- --------- --------- --------- --------- --------- ---------
Trees 

JUHO 17 37.36 89.47 6.38 23.59 82.51 0.43 60.00 11. 2~ 
PIED 2 4.40 10.53 3.50 5.00 17.49 0.29 40.00 28. 7! 

--------- --------- --------- --------- --------- --------- --------- --------- --------- ---------
TOTAL: 19 41.76 100.00 9.88 28.59 100.00 0.71 100.00 100. 0! 

Shrubs 
QUUN 55 169.23 36.91 0.22 15.00 49.89 0.20 12.50 33. 1 { 
QUGA 29 89.23 19.46 0.38 8.33 27.72 0.60 37.50 28.2= 
RHTR 55 169.23 36.91 0.01 6.70 22.29 

. 
0.60 37.50 32.2~ 

CEMO 10 30.77 6.71 0.01 0.03 0.10 0.20 12.50 6. 4 ·1 

--------- ---------- --------- --------- --------- --------- -------- --------- --------- ---------
Total = 149.00 

Transect 36-2c 
450 feet 
Circular plot 

458.46 100.00 

Minie Site 
North-facing slope 

0.62 30.06 100.00 1. 60 100.00 too.or 



I Stems Rel Rel. Rel. Import 
I Stems Per Acre Density AVG DBH %Cover Cover \Freq. Freq. Index 

--------- ---------- --------- --------- --------- --------- -------- --------- --------- --------
Trees 

JUMO 100 219.78 46.08 6.15 13.52 26.68 1. 00 41.18 37.9 
JUSC 1 2.20 0.46 5.30 5.00 9.87 0.14 5.88 5.4 
PIED 114 250.55 52.53 4.48 17.15 33.85 1. 00 41.18 42.5 
PIPO 2 4.40 0.92 22.15 15.00 29.60 0.29 11.76 14. 1 

--------- ---------- --------- --------- --------- --------- -------- --------- --------- --------
TOTAL: 217.00 476.92 100.00 38.08 50.67 100.00 2.43 100.00 100.0 

Shrubs 
FAPA 14 30.77 15.38 0.02 0.33 26.97 0.43 6.25 16.2 
ARTR 26 57.14 28.57 0.98 0.78 62.92 0.71 10.42 33.~ 

RHTR 40 87.91 43.96 0.02 0.13 10.11 0.86 12.50 22. 1 
RICE 11 24.18 12.09 0.04 0.00 0.00 4.86 70.83 27. (i 

--------- ---------- --------- --------- --------- --------- -------- --------- --------- --------
Total = 

Transect 36-4c 
250 feet 
Circular plot 

91.00 200.00 100.00 

Eenie Site 
Canyon bottom 

1.06 1.24 100.00 6.86 100.00 100.0 



tstems Rel Rel. Rel. Import 
tstems Per Acre Density AVG DBH \Cover Cover \Freq. Freq. Index 

--------- ---------- --------- --------- --------- --------- -------- --------- --------- ---------
Trees 

JUHO 70.00 215.38 77.78 6.14 21.88 0.55 1.00 38.46 46.7! 
PIED 18.00 55.38 20.00 7.28 17.86 0.45 1.00 38.46 41. 7 ( 
SNAG 2.00 6.15 2.22 0.28 0.00 0.00 0.60 23.08 11. 5• 

--------- ---------- --------- --------- --------- --------- -------- --------- --------- ---------
TOTAL: 90.00 276.92 100.00 13.70 39.74 100.00 2.60 100.00 100.0( 

Shrubs 
QUUN 13.00 40.00 27.66 0.21 1.30 0.93 0.20 12.50 52. 6' 
QUEX 10.00 30.11 21.28 0.02 0.00 0.00 0.40 25.00 12. 5( 
RICE 5.00 15.38 10.64 0.02 0.00 0.00 0.20 12.50 6.2' 
CEHO 19.00 58.46 40.43 0.02 0.10 0.01 0.80 50.00 28. s· 

--------- ---------- --------- --------- --------- --------- -------- ---r----- --------- ---------
Total = 

Transect 36-6c 
450 feet 
Circular plot 

47.00 144.62 100.00 0.27 

East of Ridge Road turn-off 
Mesa top 

1. 40 ERR 1. 60 100.00 100.01 



#Ste•s Rel Rel. Rel. Import 
#Stems Per Acre Density AVG DBH 'cover Cover 'Freq. Freq. Index 

--------- --------- --------- --------- --------- --------- --------- --------- --------- ---------Trees 
JUMO 8.00 24.62 13.11 8.96 7.87 33.20 1.00 50.00 32.10 
PIED 53.00 163.08 86.89 5.48 15.84 66.80 1.00 50.00 67.90 

--------- --------- ------~-- ~-------- ---~----- --------- --------- --------- --------- ---------TOTAL D 61.00 187.69 100.00 14.45 23.71 100.00 2.00 100.00 100.00 

Shrubs 
QUUN 374 1150.76 86.77 0.03 13.35 41.90 1 50.00 59.56 
QUGA 18 55.38 4.18 0.09 10.00 31.39 0.2 to.'od 15.19 
QUEX 21 64.61 4.87 0.16 8.40 26.37 0.2 10.00 13.75 
RltTR 3 9.23 0.70 0.07 0.10 0.31 0.2 10.00 3.67 
CEMO 15 46.15 3.48 0.01 0.01 0.03 0.4 20.00 7.84 

--------- --------- --------- --------- --------- --------- --------- --------- --------- ---------
TOTAL "" 4 31.00 

Transect 36-8c 
450 feet 
Circular plot 

1326.15 100.00 0.35 31.86 

North of Potrillo Canyon 
South-facing slope 

100.00 2.00 100.00 100.00 



I Stems Rel Rel. Rel. Import 
I Stems Per Acre Density AVG DBH \Cover Cover \Freq. Freq. Index 

--------- ---------- --------- --------- --------- --------- -------- --------- --------- --------· 
Trees 

JUHO 66 145.05 51.56 4.73 8.07 32.59 0.86 42.86 42.3 
PIED 59 129.67 46.09 5.30 10.02 40.48 0.86 42.86 43.1 
PIPO 3 6.59 2.34 9.30 6.67 26.93 0.29 14.29 14.5 

--------- ---------- --------- --------- --------- --------- -------- --------- --------- --------· 
TOTAL: 128 281.32 100.00 19.33 24.76 100.00 2.00 100.00 100.0 

Shrubs 
QUEX 11 24.18 25.00 0.02 2.55 89.47 0.14 11.11 41.8 
ARTR 14 30.77 31.82 0.53 0.10 3.51 0.57 44.44 26.5 
RHTR 18 39.56 40.91 0.24 0.10 3.51 0.43 33.33 25.9 
RICE 1 2.20 2.27 0.10 0.10 3.51 0.14 11.11 5.6 

--------- ---------- --------- --------- --------- --------- -------- ---~----- --------- --------
Total = 44.00 96.70 100.00 0. 89 2.85 100.00 1.29 100.00 100.0 

Transect 36-11c Lower Potrillo Canyon 
650 feet North-facing slope 
Circular plot 



f 

tstems Rel 
tstems Per Acre Density AVG DBH \Cover 

Trees 

Rel. 
Cover \Freq. 

Rel. 
Freq. 

Import 
Index 

JUMO 61 134.07 44.53 6.44 10.47 39.93 0.86 46.15 43.5 
PIED 76 167.03 55.47 5.36 15.75 60.07 1.00 53.85 56.4 

TOTAL: 137.00 

Shrubs 
ARTR 42 

Total = 42.00 

Transect 36-13c 
650 feet 
Circular plot 

301.10 

92.31 

92.31 

100.00 11.81 26.22 100.00 

100.00 0.10 5.77 100.00 

100.00 0.10 5.77 100.00 

South of Pajarito Wetlands 
Mesa top 

1.86 100.00 100.0 

0.71 100.00 100.0 

0.71 100.00 100.0 



ITrees Rel. Avg. Rel. Rel. Importance 
Species I Trees Per Acre Density DBH \Cover \Cover Freq. Fr:e'l. Index 

---------- --------- --------- -------- ---------- ---------- --------- --------- ---------
Tr:ees 

JUHO 5.00 15.56 6.58 1.02 0.17 0.86 0.21 15.56 7.67 
PIED 3.00 9.33 3.95 2.00 0.01 0.00 0.14 10.37 4.77 
PIPO 68.00 211.58 89.47 7.33 19.76 99.14 1.00 74.07 8 7. 5 (, 

---------- --------- --------- -------- ---------- ---------- --------- --------- ---------
TOTAL: 76.00 236.47 100.00 10.35 19.93 100.00 1. 35 100.00 100.00 

I Stems Rel. Rel. Rel. Impor:tance 
Species I Stems Per Acre Density \Cover Cover Freq. Freq. Index 

---------- --------- --------- -------- ---------- ---------- --------- ---------
Shrubs 

QUGA 1.00 3.11 1.10 0.00 0.00 0.07 8.97 3.36 
CHNA 5.00 15.56 5.49 0.00 0.00 0.07 8.97 4.82 
RHTR 62.00 192.91 68.13 0.14 76.92 0.50 64.10 69.72 
RICE 15.00 46.67 16.48 0.04 23.08 0.07 8.97 16.18 
FONE 8.00 24.89 8.79 0.00 0.00 0.07 . 8.97 5.92 

---------- --------- --------- -------- ---------- ---------- --------- ---------
Total "" 91.00 283.14 100.00 0.19 100.00 0.78 100.00 100.00 

Transect 68-2c Lower Water Canyon 
700 feet North-facing slope 
Line intercept 

• 



I Stems Rel Rel. Rel. Import 
I Stems Per Acre Density AVG DBH %Cover Cover %Freq. Freq. Index 

--------- ---------- --------- --------- --------- --------- -------- --------- --------- --------
Trees 

JUMO 100 219.78 46.08 6.15 13.52 26.68 1. 00 41.18 37.9 
JUSC 1 2.20 0.46 5.30 5.00 9.87 0.14 5.88 5.4 
PIED 114 250.55 52.53 4.48 17.15 33.85 1.00 41.18 42.': 
PIPO 2 4.40 0.92 22.15 15.00 29.60 0.29 11.76 14.] 

--------- ---------- --------- --------- --------- --------- -------- --------- --------- --------
TOTAL: 217.00 476.92 100.00 38.08 50.67 100.00 2.43 100.00 100 .( 

Shrubs 
FAPA 14 30.77 15.38 0.02 0.33 26.97 0.43 6.25 16.; 
ARTR 26 57.14 28.57 0.98 0.78 62.92 0.71 10.42 3 3. ~ 
RHTR 40 87.91 43.96 0.02 0.13 10.11 0.86 12.50 22. ] 
RICE 11 24.18 12.09 0.04 0.00 0.00 4.86 70.83 27. f 

--------- ---------- --------- --------- --------- --------- -------- --------- --------- --------
Total = 91.00 

Transect 36-14c 
650 feet 
Circular plot 

200.00 100.00 1.06 1.24 

South of Pajarito Wetlands 
North-facing slope 

100.00 6.86 100.00 100. ( 



I Stems Rel Rel. Rel. Import 
I Stems Per Acre Density AVG DBH \Cover Cover \Freq. Freq. Index 

--------- ---------- --------- --------- --------- --------- -------- --------- --------- --------
Trees 

JUHO 68.00 149.45 42.50 5.21 11.51 25.92 1.00 46.67 38. ~ 
PIED 91.00 200.00 56.88 5.12 17.89 40.30 1. 00 46.67 47.~ 

PIPO 1.00 2.20 0.62 12.20 15.00 33.19 0.14 6.61 13. E 

--------- ---------- --------- --------- --------- --------- -------- --------- --------- --------
TOTAL: 160.00 351.65 100.00 22.53 44.39 100.00 2.14 100.00 100.( 

Shrubs 
ARTR 11.00 24.18 50.00 0.12 2.55 69.86 0.43 60.00 59.~ 
RHTR 3.00 6.59 13.64 0.03 0.10 2.14 0.14 20.00 12. I 
RICE 8.00 11.58 36.36 0.01 1.00 21.40 0.14 20.00 27.~ 

--------- ---------- --------- --------- --------- --------- -------- --------- --------- --------
Total = 22.00 

Transect 36-12c 
650 feet 
Circular plot 

48.35 100.00 0.16 3.65 

Lower Potrillo Canyon 
South-facing slope 

100.00 0.71 100.00 100.( 



I Stems Rel Rel. Rel. Import 
I Stems Per Acre Density AVG DBH %Cover Cover %Freq. Freq. Index 

--------- ---------- --------- --------- --------- --------- -------- --------- --------- --------
Trees 

JUMO 49 107.69 75.38 7.33 16.50 69.89 0.86 54.55 66.6 
PIED 16 35.16 24.62 5.23 7.11 30.11 0.71 45.45 33.3 

--------- ---------- --------- --------- --------- --------- -------- --------- --------- --------
TOTAL: 65 

Shrubs 
ARTR 140 
CIINA 1 
RHTR 329 
RICE 1 
ATCA 51 

Total = 522.00 

Transect 36-10c 
650 feet 
Circular plot 

142.86 100 12.56 23.61 100.00 

307.69 26.82 0.44 8.79 39.66 
2.20 0.19 0.10 0.10 0.45 

723.08 63.03 0.00 3.18 14.35 
2.20 0.19 0.10 0.10 0.45 

112.09 9.77 0.01 10.00 45.10 
--------- --------- --------- --------- --------

1147.25 100.00 0.65 

Lower Potrillo Canyon 
South-facing slope 

22.18 100.00 

1.57 100 10 

0.71 12.82 26.4 
0.14 2.56 1.0 
1.00 17.95 31.7 
3.57 64.10 21.5 
0.14 2.56 19. 1 

--------- --------- --------
5.57 100.00 100.0 



Species I Trees 
--------- ---------
Trees 

JUHO 9.00 
PIED 2.00 
PI PO 48.00 

--------- ---------
TOTAL: 59.00 

Species I Stems 

--------- ---------
Shruhs 

QUUN 121.00 
CEMO 18.00 
RHTR 25.00 
FAI'A 5.00 

--------- ---------
Total = 169.00 

Transect 36-7c 
700 feet 
Line intercept 

I Trees 
Per Acre 

---------
28.00 
6.22 

149.35 
---------

183.57 

I Stems 
Per Acre 

---------
376.48 
56.01 
77.79 
15.56 

---------
525.83 

Rel. Avq. 
Density DBH tCover 

--------- --------- ---------
15.25 41.46 1.67 
3.39 1. 65 0.56 

81.36 8.96 28.14 

--------- --------- ---------
100.00 15.07 30.37 

Rel. Rel. 
Density tCover Cover 

--------- --------- ---------
71.60 5.63 100.00 
10.65 0.00 0.00 
14.79 0.00 0.00 
2.96 0.00 0.00 

--------- --------- ---------
100.00 5.63 100.00 

East of Ridge Road turnoff 
Canyon bottom 

Rel. Rel. Imp0rtan 
tCover Freq. Freq. Ind<> 

--------- --------- --------- --------

5.50 0.64 36.00 JR.'1 
1.84 0.14 8.00 4. 1! 
92.66 1.00 56.00 76.h 

--------- --------- --------- ---------
100.00 1. 79 100.00 100. ( 

P..el. Import;tnc~ 

Freq. f"req. Index 

--------- --------- ---------
0. 71 66.67 79.42 
0.07 6.67 5.77 
0.21 20.00 ll.fiO 
0.07 . 6. 67 3.21 

--------- --------- ---------
1.07 100.00 100.00 



Species I Trees 

----------
Trees 

JUMO 3.00 
PIPO 37.00 
SNAG 1.00 

----------
TOTAL: 41.00 

Species I Stems 
----------

Shrubs 
QIIUN 106.00 
QUGA 1.00 
QUEX 87.00 
FAPA 2.00 
RHTR 25.00 
CEMO 6.00 

----------
Total= 227.00 

Transect 36-Sc 
600 feet 
Line intercept 

I Trees Rel. 
Per Acre Density 

--------- ---------
10.89 7.32 

134.31 90.24 
3.63 2.44 

--------- ---------
148.83 100.00 

I Stems Rel. 
Per Acre Density 

--------- ---------
384.78 46.10 

3.63 0.44 
315.81 38.33 

7.26 0.88 
90.75 11.01 
21.78 2.64 

--------- ---------
824.01 100.00 

Eenie Site 
South-facing slope 

Avg. 
DBH 

--------
4.33 
7.41 
4.30 

--------
16.04 

\Cover 
--------

0.63 
0.00 
0.00 
0.00 
0.00 
0.00 

--------
0.63 

Rel. Rel. Importan 
'Cover 'Cover Freq. f'req. Indf'!Y. 

---------- ---------- --------- --------- --------

0.00 0.00 0. 17 14.29 7 
28.48 100.00 0. 92 78.57 89 
0.00 0.00 0.08 7.14 ) 

---------- ---------- --------- --------- --------
28.48 100.00 1.17 100.00 100 

Rel. Rel. Importance 
Cover Freq. Freq. Index 

---------- ---------- --------- ---------
100.00 0.25 20.00 55.57 

0.00 0.08 6.67 2.37 
0.00 0.67 53.33 30.55 
0.00 0.08 6.67 2.52 
0.00 0.08 6.67 5.89 
0.00 0.08 6.67 3. 10 

---------- ---------- --------- ---------
100.00 1. 25 100.00 100.00 



I Stems Rel Rel. Rel. Import 
I Stems Per Acre Density AVG DBH \Cover Cover \Freq. Freq. Index 

--------- ---------- --------- --------- --------- --------- -------- --------- --------- --------
Trees 

JUHO 97.00 298.46 65.99 4.87 23.44 57.02 1.00 41.67 54.fl 
PIED 44.00 135.38 29.93 6.68 17.67 42.98 1.00 41.67 38.1 
SNAG 6.00 18.46 4.08 0.46 0.00 0.00 0.40 16.67 6.~ 

--------- ---------- --------- --------- --------- --------- -------- --------- --------- --------
TOTAL: 147.00 452.31 100.00 12.01 41.10 100.00 2.40 100.00 100.( 

Shrubs 
QUUN 4.00 12.31 25.00 0.03 0.03 100.00 0.40 50.00 58. 
CEHO 12.00 36.92 75.00 0.02 0.00 0.00 . 0.40 50.00 41 . ( 

--------- ---------- --------- --------- --------- --------- -------- --------- --------- --------
Total = 

Transect 36-3c 
450 feet 
Circular plot 

16.00 49.23 100.00 

Hinie Site 
Northwest mesa top 

0.04 0.03 100.00 0.80 100.00 100. ( 



I Stems Rel Rel. Rel. Import 
tstems Per Acre Denaity AVG DBH %Cover Cover %Freq. Freq. Index 

--------- ---------- --------- --------- --------- --------- -------- --------- --------- --------
Trees 

JUMO 41.00 126.15 39.42 3.57 8.75 38.44 1.00 50.00 42.6 
PIED 63.00 193.85 60.58 5.62 14.01 61.56 1. 00 50.00 57.3 

--------- ---------- --------- --------- --------- --------- -------- --------- --------- --------
TOTAL: 104.00 320.00 100.00 9.20 22.76 100.00 2.00 100.00 100.0 

Shrubs 
QUUN 250.00 769.23 64.94 0.10 8.64 75.85 0.80 40.00 60. :) 
RHTR 2.00 6.15 0.52 0.10 0.05 0.44 0.20 10.00 3 .(, 
CEMO 133.00 409.23 34.55 0.10 2.70 23.71 1.00 50.00 36. (l 

--------- ---------- --------- --------- --------- --------- -------- --r------ --------- --------
Total = 

Transect 36-lc 
450 feet 
Circular plot 

385.00 1184.62 100.00 

Minie Site 
North-facing slope 

0.30 11.39 100.00 2.00 100.00 100.0 




