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Executive Summary

The objective of this report is to provide a comprehensive source of the best available
information on Hanford Site sensitive and critical habitats and plants and animals of importance or
special status, as defined in the "Hartford Site Baseline Risk Assessment Methodology" (DOE 1993a).

" The informationcan be used in environmental evaluations for baseline risk assessments of the
Site to determine the environmental effects of remedial actions and provide a basis for assessing the
cumulative impacts of multiple actions. Pacific Northwest Laboratory and Westinghouse Hanford
Company worked together to compile the information, which has been collected through basic
research programs, monitoring programs, and educational endeavors.

In this report, sensitive habitats include areas known to be used by threatened, endangered, or
sensitive plant or animal species, wetlands, preserves and refuges, and other sensitive habitats outlined
in the Hanford Site Baseline Risk Assessment Methodology. Potentially important species for risk
assessment and species of special concern with regard to their status as threatened, endangered, or
sensitive are described, and potential habitats for these species identified. The following primary
habitat types for the Hanford Site are shown on maps and described according to vegetation
association and topography:

• basalt outcrops, scarps and scree
• riparian streams and springs
• shrub-steppe on slopes
• sand dunes and blowouts
• abandoned fields/disturbed areas
• shrub-steppe on the Columbia River Plain.

Old-growth shrub-steppe habitat on the Columbia River Plain and on the slopes of surrounding
hillsides provides important habitat for a number of plant and animal species of concern that depend
on the shrub component, usually sagebrush, for nesting, food, and protection. Riparian areas
associated with springs and streams and the Columbia River are also important habitat areas for many
bird species of concern and for wetland-sensitive plant species. The relatively pristine Arid Lands
Ecology Reserve provides important habitat for large and small mammals, birds of prey, and
amphibians and reptiles that may not occur on the Columbia River Plain. Rattlesnake Ridge and
Umtanum Ridge are potential areas of concern for several sensitive plant species.

Shrub-steppe and riparian habitat available for species of concern on the Hanford Site may
become a more critical issue as agricultural, industrial, and urban development decrease the amount

• of these habitat types elsewhere in eastern Washington.
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1.0 Introduction

Biological reviews, ecological risk assessments, environmental compliance activities,
environmental restorations under the Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA), and facility planning for the Han_ord Site all require information concerning
sensitive and critical habitats as well as plants and animal :speciesof concern on the Site. Throughout
the operational history of the Hanford Site, various research projects, monitoring programs, and
educational endeavors have collected and compiled data concerning the plants and animals of the Site
and their habitats. This report summarizes the collective knowledge to date on sensitive and critical

°' habitats and species of concern in a comprehensive source document for use in environmental
evaluations.

As part of the CERCLA characterization activities on the Site, both the Hanford Site Baseline
Risk Assessment methodology (DOE 1993a) and the Columbia River Impact Evaluation Plan (DOE
1993b) call for a compilation of sensitive and critical habitat information. This information is to
satisfy National Contingency Plan (40 CFR 300) requirements that a baseline risk assessment consider
the threats to the environment, especially critical and sensitive habitats. Thus, the Environmental
Engineering Function of Westinghouse Hanford Company (WHC) requested that Pacific Northwest
Laboratory (PNL)C')compile pertinent information and produce this document.

Users of this document are cautioned that information on the distributions of some species is
incomplete because surveys of all potential habitat have not been conducted (this is particularly true
for the lands located north of the Columbia River where much less ecological study and biological
survey work has been conducted). For example, a Hanford Site distribution map has been generated
for loggerhead shrikes, but the data collected to date are largely the result of driving surveys
conducted from roadways. Thus, the current version of this map could give the uninformed user a
mistaken impression that loggerhead shrikes are distributed primarily along roadways. An incomplete
distribution map for any species has the potential to be misused if the absence of a documented record
for an organism from a given location is assumed to mean that it does not occur in that area. It could
also mean that not all of the potential habitat has been surveyed or that species distributions have
shifted since the completion of the map. Current unpublished data (W. H. Rickard, personal
communication) suggests that nesting locations for at least two Hanford Site bird species [great blue
herons (Andea herodias) and long-billed curlews (Numenius americanus)] have shifted in recent years.
Thus, some consultation with knowledgeable Hanford Site biologists would be prudent to supplement
this document during land-use planning and environmental restoration activities that have the potential
to impact Hanford biota or their habitats.

(a) Pacific Northwest Laboratory is a multiprogram national laboratory operated for the U.S.
Department of Energy by Battelle Memorial Institute under contract DE-AC06-76RLO 1830.
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1.1 Site Description

The habitat available or suitable for any particular species is a complex association of abiotic
and biotic factors including the climate and microclimate; topography, slope, and aspect; soil type and
depth; and associated vegetation. The Hanford Site (Figure 1.1) occupies a topographic lowland--the
lower Columbia Basin--surrounded on the north, west, and south by basalt ridges. The Columbia
River crosses the northern portion of the Site and flows alongside the eastern boundary of Hanford.
Aquatic habitats associated with the river and permanent springs and streams are also products of the
geology, soils, topography, vegetation, climate, and hydrology of watersheds. Generally, these
watershed characteristics remain more stable than microhabitat characteristics in terrestrial environ-

ments. Distribution and abundance of terrestrial plants on the Hanford Site is determined in part by "
local landscape features such as topography, altitude, slope aspect and steepness, soil, surface water,
and in some cases, groundwater. These same landscape features are important to wildlife, but the
vegetative cover is especially important because it provides food, concealment, and protective cover,
as well as nesting sites for some species of birds. Because vegetation is important to wildlife, habitats
in this report are described in terms of dominant plant species. These are broad classifications of
habitat type; it is important to realize that the vegetative cover of the Hanford Site has been altered by
historical land-use practices such as livestock grazing, cultivation (irrigated and dryland agriculture),
siting of nuclear-materials processing facilities, and waste disposal practices (Rickard et al. 1981;
Rickard and Rogers 1983; Rickard and Watson 1985; Gray and Rickard 1989), as well as recurrent
wildfires (Rickard and Poole 1989).

1.2 Site Administration

The majority of the Hanford Site (see Figure 1.1) is administered by the U.S. Department of
Energy (DOE) for waste management, environmental restoration, and research and development.
However, some portions of the Site are administered by other government agencies for wildlife
management and recreation. The U.S. Fish and Wildlife Service, for example, manages the Saddle
Mountain National Wildlife Refuge (NWR), which is located north of the Columbia River, from
approximately river mile 374 west to the Site boundary and south of Highway 24. The Washington
State Department of Wildlife manages the remaining portions of the Hanford Site north and east of
the Columbia River as the Wahluke State Wildlife Recreation Area (WRA). Pacific Northwest

Laboratory administers the Arid Lands Ecology (ALE) Reserve on the western portion of the Hanford
Site for DOE.

In addition, in the central portion of the Hanford Site, the state of Washington has leased
approximately 0.15 square miles between the 200-West and 200-East Areas, and owns 1 square mile
approximately 4 miles south of the 200-East Area and 5 miles west of the Wye Barricade. Also, the
Washington Public Power Supply System manages approximately 3 square miles on the eastern
portion of the Hanford Site, just south of the major sand dune fields.

The islands in the Columbia River are administered by a number of government agencies,
including the Washington State Department of Natural Resources, the U.S. Bureau of Land
Management, the U.S. Army Corps of Engineers, the U.S. Fish and Wildlife Service, and the City of
Richland, Washington. The National Park Service has recommended that the Columbia River from
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river mile 396 to river mile 346.5, all publicly owned land within 1/4 mile of the shoreline, and all
lands currently part of the Saddle Mountain NWR and Wahluke State WRA be designated as a new
national wildlife refuge with a Wild and Scenic River overlay to be administered by the U.S. Fish and
Wildlife Service. This designation requires legislative action by Congress, which has not occurred at
this time.

This report de.scribes the general features of the vegetation mosaic of the Hanford Site and
wildlife associated with these primary habitats. Particular attention is given to the area west of the
Columbia River (Section 2.0), where most of the industrial facilities associated with the Hartford Site
are located and most historical agricultural and urban development occurred. Sensitive, threatened,
and endangered wildlife and plant species are given special consideration as well as those species
recognized as important for their ecological, recreational, aesthetic, or commercial values (Sec-
tions 3.0 and 4.0). Appendix A contains maps of known locations of selected species of concern.
Plant and wildlife species that may be of special significance to Native Americans are not addressed.

Other recent literature summarizing information on Hanford Site ecology and pla_Jtand wildlife
species of concern are listed in Table 1.1. Another resource for current information and maps on
these topics is the database maintained for the Hanford Site Wildlife Resources Monitoring Project
managed through PNL's Terrestrial Ecology Group, Earth and Environmental Sciences Center. A
database developed and maintained through this project and other funding to include historical and
current information on Hanford Site plants and animals.
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Table 1.1. ReferencesSummarizingInformationon HanfordSite Wildlife,
Plants, andEcology(a)

Reference Title

Cushing, C. E. (ed). 1992 Hartford Site National Environmental Policy Act (NEPA)
Characterization

Daubenmire, R. 1970 Steppe Vegetation of Washington

" Energy Research and Development Administration. 1975 Final Environmental Statement, Waste Management

Operations
Fickeisen, D. H., D. D. Dauble, D. A. Neitzel, W.H. Aquatic and Riparian Resource Study of the Hartford

* Rickard, R. L. Skaggs, and J. L. Warren. 1980a Reach, Columbia River, Washington

Fickeisen, D. H., R. E. Fitzner, R. H. Sauer, and J.L. Wildlife Usage, Threatened and Endangered Species and
Warren. 1980b Habitat Studies of the Hanford Reach, Columbia River,

Washington

Fitzner, R. E., and R. H. Gray. 1991 The Status, Distribution and Ecology of Wildlife on the
U.S. DOE Hanford Site: A Historical Overview of
Research Activities

Fitzner, R. E., S. G. Weiss, and J. A. Stegen. 1992 Biological Assessment for Threatened and Endangered
Wildlife Species Related to CERCLA Characterization
Activities

Gray, R. H., and D. D. Dauble. 1977 Checklist and Relative Abundance. of Fish Species from
the Hanford Reach of the Columbia River

Gray, R. H., and W. H. Rizkard. 1989 The Protected Area of Hartford as a Refugium for Native
Plants and Animals

Landeen, D. S., A. R. Johnson, and R. M. Mitchell. 1992 Status of Birds at the Hanford Site in Southeastern

Washington

Rickard, W. H., and D. A. Watson. 1985 Four Decades of Environmental Change and Their
Influence Upon Native Wildlife and Fish on the Mid-
Columbia River, Washington, U.S.A.

Rickard, W. H., L. E. Rogers, B. E. Vaughan, and S.F. Shrub-Steppe: Balance and Change in a Semi-Arid
Liebetrau. 1988 Terrestrial Ecosystem

Rickard, W. H., R. E. Fitzner, and C. E. Cushing. 1981 Biological Colonization of an Industrial Pond

Rogers, L. E., and W. H. Rickard. 1977 Ecology of the 200 Area Plateau Waste Management
Environs: A Status ReFort

Sackschewsky, M. R., D. S. Landeen, G. I. Baird, W.H. Vascular Plants of the Hartford Site
Rickard, and J. L. Downs. 1992

• Stegen, J. A. 1992 Biological Assessment for State Candidate and Monitor
Wildlife Species Related to CERCLA

Weiss, S. G., and R. M. Mitchell. 1992 A Synthesis of Ecological Data from the 100 Areas of
,. the Hartford Site

Wolf, E.G. 1976 Characterization of the Benthos Community. In Final
Report on Aquatic Ecological Studies Conducted at the
Hartford Generating Project

(a) Complete reference listings can be found in Section 6.0 of this document.
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2.0 Shrub-Steppe Habitats on the Hanford Site

The Hartford Site lies within the broad semi-arid shrub-steppeecoregio_:,which includesmuch
of eastern Oregon andsoutheastern Washington. At Hartford,the climate is ch_yacterizedas having
hot, dry summersandcold winters. Most of the effective precipitationfalls betwt'enOctober and
April, and precipitationincreaseswith the elevationgradient(Thorp and Hinds 1977). The highest

" elevation on the Hanford Site is on the crest of RattlesnakeMountain(1150 m), which receives
approximately30 to 35 cm of precipitationannually. This northeast-facinganticlinal ridge falls
steeply to about500 m elevation, where slopes become more moderate(20 to 25 cm of precipitation).

" The T,Jpographycontinuesto descend to approximately150 m in Cold Creek Valley and eastward to
the ColumbiaRiver, where annualaverage precipitationis 12cm (Rickardet al. 1988). The 200
Area Plateaurises above the surroundinga,-ea,with Gable Butteand Gable Mountainrisingfairly
steeply to 230 m and 340 m, respectively. Soils rangefrom silt loams on the slopes of Rattlesnake
Ridge and Gable Mountainto sandy loams, loamysands, and sands on the ColumbiaRiver Plain
(Hajek 1966) (Figure 2.1).

For the purposesof this document,habitattypes on the Hanford Site are groupedas habitats
occurringon slopes and habitatsoccurringon the ColumbiaRiver Plain, as shown in Figure 2.2:

Sieve Habitats

• basalt outcrops, scarpsand screes
• riparianalong streamsand springs
• sagebrush/bunchgrass

ColumbiaRiver Plain Habitat#

• sand dunes and blowouts
• abandonedfields
• riverine/riparianalong the ColumbiaRiver
• shrub-steppe

Figure 2.3(.) delineatesthe distributionand extent of habitat types across the HanfordSite.
This map was developed using aerial photographyfrom flights in 1987 and 1992. 1992 photographs
were made availablethrough the Benton County Land Use PlanningOffice and, thus, only included

. the portion of the HanfordSite that falls within theBenton Countyboundaries. Althoughresults of
field assessmentshave been included to refine the map, a completevalidation effort has not been con-
ducted. The communityof potential users of this informationmustbe cautiousin applyingthese

• maps without ground surveys of the land underconsideration. Naturaldisturbancessuch as wildfires

(a) For informationon the availability of digital or hard copy of the HanfordSite habitattypes,
contact the WildlifeResourcesMonitoringProject Manager, TerrestrialEcology Group, Earth
and EnvironmentalSciences Center, Pacific NorthwestLaboratory,P.O. Box 999, Richland,
Washington,99352.
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or human-related disturbances from construction/operations activities can alter the available habitat at
any time. These maps are only an interpretation of the aerial photography that was taken during 1987
and 1992 and do not attempt to reflect changes in habitat since that time. For example, possible
habitat ch_ges resulting from wildfires that occurred on the northern part of the Hanford Site in 1993
are not included in the vegetative cover maps in this document.

The following sectionsdescribe each of the habitattypes and providebrief discussions of the
wildlife associated with each habitattype. The descriptions of abandonedfield vegetation habitats that
occur on the slopes of the RattlesnakeHills are included in the section describingabandonedand
disturbedhabitatson the ColumbiaRiver Plain. Moredetailed informationon wildlife and habitat
preferencesis given in Section 3.0. Section 4.0 presents informationon plant species of concernthat
occur on or nearthe Hanford Site. i

2.1 Basalt Outcrops, Scarps, and Screes

Basalt outcrops, scarps(cliffs), and screes (loose rock at the base of cliffs or on slopes) occupy
relatively little area on the Hanford Site, butare found along the crests and slopes of the Rattlesnake
Hills, YakimaRidge, UmtanumRidge, SaddleMountains, GableMountain, and Gable Butte. The
most extensive scarpand scree areas occur on UmtanumRidge overlookingthe ColumbiaRiver
downstreamfrom Priest RapidsDam. Scarpsand screes are nearlydevoid of vascular plants, but
outcropssupportsome plants that do not grow elsewhereon the HanfordSite.

Scree slopes on the Site are most often north-to northeast-facingslopes and often develop small
islands of more stabilized substratewith a veneer of soil. These islands of soil may supportsquaw
currant (Ribes cereus), bluebunchwheatgrass(Agropyron spicatum or Pseudoroegneria spicata),
Sandberg'sbluegrass (Poa sandbergiz3,and forbs in early springmonths when moisture is abundant.
Scree slopes that are south-facing, such as those on GableMountain'ssouth side, support little
vegetation. The WashingtonStatethreatened plant species, Hoover's desert parsley (Lomatium
tuberosum), is confined to steep scree slopes with known populationson Umtanum Ridge on the scree
slopes facing the ColumbiaRiver.

Rock outcrops supportscattered individualsof short-staturedshrubs and grasses, especially rock
buckwheat(Eriogonum spimeroceplugum), and/or thyme buckwheat(E. thymoides), growing in
associationwith Sandberg'sbluegrass. Higherelevations, such as those found on Rattlesnake
Mountain,generally support greaterplant diversity than lower elevations. Characteristichigh-
elevationspecies are rosy balsamroot(Balsamorhiza rosea), Columbiagoldenweed (Haplopappus
stenophyllus), Hood's phlox (Phlox hoodiO, dagger pod (Phoenicaulis cheiranthoides), and others.
Rigidsagebrush(Artemisia rigida) is known to grow only on the western end of Gable Mountainand
on UmtanumRidge on the Hanford Site; it is apparentlyabsentfrom the RattlesnakeHills and
YakimaRidge.
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Scarps provide nesting sites for prairie falcons (Falco mexicanus) especial_, on Umtanum Ridge,
the Rattlesnake Hills, and Gable Butte, where falcons regularly nest. Scarps have historically
provided nesting sites for ferruginous hawks (Bueto regalis), but in recent years most of these birds
have elected to nest on steel transmission line towers located on the Columbia River Plain (Fitzner
and Newell 1989).

Rock wrens (Salpinctes obsoletus) are the characteristic nesting birds in scarps and scree habitats
• on Gable Mountain, Gable Butte, the Rattlesnake Hills, Yakima Ridge, and Umtanum Ridge. The

steep slopes of these same ridges that support bluebunch wheatgrass also support nesting populations
of chukars (Alectoris chukar). Rock outcrops are apparently the preferred nesting sites of poorwills

• (Phalaenoptilus nuttallii) (Lundstrom 1988).

Only a few species of mammals regularly reside on rock outcrops, scarps, and screes. These
include the yellow-bellied marmot (Marmotaflaviventris) and wood rat (Neotoma cinereus). Scarps
and screes provide hibernacula for rattlesnakes (Crotalus viridis) and gopher snakes (Pituophis
melanoleucus). Horned lizards (Phrynosoma douglasii) inhabit outcrops at elevations as high as
1050 m.

2.2 Riparian Habitats Along Streams and Springs

Small springsand streams, some permanentandothers intermittent,are widely spaced across
the slopes of the RattlesnakeHills. Most of these waterwaysare characteristicallydominatedby
narrow corridorsof deciduoustrees and shrubs (Daubenmire1970). The stream with the greatest
flow volume is Snively Creek, where a permanent streamflows for about2 km along the canyon.
Rattlesnake Springsarises in the bed of Dry Creekat the base of the east end of Yakima Ridge. The
riparianzones associated with Rattlesnake Springsand Snively Creek (see Figure 2.3) supporthighly
diverse biologic communities (Cushingand Wolf 1984). Peachleaf willow trees (Salix amgdaloides)
dominatethe riparian corridorat Rattlesnake Springs, butblackcottonwoods (Populus trichocarpa)
andshrub willows along with mock orange (Philadelphis lewisii) are dominantsat Snively Creek.
Other shrubby species that occur are chokecherry (Prunus virginiana), service berry (Amelanchier
alnifolia), golden currant (Ribes aureum), wild rose (Rosa woodsii), red-osier dogwood (Comus
stolonifera), and blue elderberry(Sambucus cerulea). Watercress(Rorippa nasturtium aquaticum)
grows abundantlyin the swift springstreamsuntil flash floods decimatepopulationsin the winter and
early spring. Other vegetationincludes bulrush (Scirpus spp.), spike rush (Eleocharis spp.), and
cattail(Typha latifolia).

Withinthe arid portionof the HanfordSite, these springs providedrinkingwaterfor terrestrial
vertebratessuch as mule deer, elk, andchukar (Cushing 1992) and importantcover andforage for
mule deer (Odocoileus hemionus) and elk (Cervus elaphus) that inhabit the Rattlesnake Hills.
Riparian trees and shrubs provide nesting habitat for a number of bird species that do not nest in the
surrounding shrub-steppe habitat (Rotenberry et al. 1979). In winter months, this habitat provides
food and cover for flocks of chukar partridges, dark-eyed junco (Junco hyemalis), white-crown
sparrows (Zonotrichia leucophrys), American robin (Turdus migratorius), and other species.
Although the total area occupied by riparian habitats is very small, the species diversity there is
greater than in the surrounding shrub-steppe habitat.
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2.3 Sagebrush/Bunchgrass Habitats

The slopes of the Rattlesnake Hills support both shrub-steppe and native bunchgrass associations.
The floristic composition of the vegetation changes as elevation increases (Thorp and Hinds 1977).
This change is related to increasing precipitation and decreasing air and soil temperatures. The
lower-elevation, gentle slopes of the Rattlesnake Hills, Yakima Ridge, and Umtanum Ridge support
stands characteristic of the big sagebrush/Sandberg's bluegrass (Artemisia tridentata/Poa sandbergii)

association as described by Daubenmire (1970). In some places, cheatgrass (Bromus tectorum) has
replaced native grasses as the dominant understory species. Cheatgrass is an alien annual grass that
was introduced to this region in the late 1800s and early 1900s (Mack and Pyke 1983).

As elevation increases, bluebunch wheatgrass replaces Sandberg's bluegrass as the dominant
understory species. Cusick's bluegrass (Poa cusicidi) and hawk's beard (Crepis atrabarba) become
more abundant in the understory. At the highest elevation, three-tip sagebrush (Artemisia triparn'ta)
replaces big sagebrush as the dominant shrub. Bluebunch wheatgrass and Sandberg's bluegrass are
still important members of the understory, but Idaho fescue (Festuca idahoensis) becomes more
abundant as well.

Wildfires that occurred in 1981 and 1984 burned much of the sagebrush from the Rattlesnake
Hills. Big sagebrush does not regenerate from rc.)tstock after burning. Thus, portions of the original
sagebrush/bunchgrass habitat on Hanford support only the native bunchgrasses resulting in large tracts
where a bluebunch wheatgrass/Sandberg's bluegrass association persists. The natural re-establishment
of big sagebrush across the landscape through seed dispersal and germination likely will require many
years.

Horned larks (Eremephila alpestris) and meadowlarks (Sturnella neglecta) are the most abundant
breeding birds in these sagebrush-bunchgrass habitats. Vesper sparrows (Pooectes gramineus) and
chukar are also common. Historically, sagebrush-bunchgrass habitat has provided nesting sites for
sage grouse (Centrocercus urophasianus). This species has disappeared as a regular breeding bird
from the Hanford Site in recent years partly as a result of the removal of big sagebrush by wildfire,
however, sage grouse are present on adjacent private land and on the nearby Yakima Training Center
operated by the U.S. Army.

2.4 Riverine/Riparian Habitat Along the Columbia River

The Columbia River is the dominant aquatic ecosystem on the Hanford Site and supports a
diverse community of plankton, benthic invertebrates, fish, and other biota. It is the fifth largest
river in North America. The river is dammed both upstream and downstream from the Hanford Site,
and the reach flowing through the area is the last free-flowing, but regulated, reach of the Columbia
River in the United States. As natural riverine habitat has been reduced or altered throughout the
Columbia Basin, species dependent on this habitat have been eliminated or forced into less desirable
areas. As a result, the Hanford Reach is the only portion of the Columbia River that supports
breeding populations of fish that evolved in the free-fiowing aquatic ecosystem of the Columbia
River. The varied fish populations within the Reach are directly attributable to the unique and
diversified riverine ecosystem. The river channel within the Reach is braided around islands,
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submerged rock ledges, and gravel bars, which causes pooling and channeling and creates a complex
network of unique habitat features.

The unimpoundedHanford Reach has experienced less alteration than other reaches of the
Mid-Columbia portion of the river, and unlike other reaches, peak flows associated with winter rains
or spring runoff still influence upland, riparian, and riverine vegetation along the approximately
80 km of shoreline. Riverine habitat includes the sloughs, backwaters, wetted shorelines, islands, and

• riparian trees that are associated with the river flood plain and covered by water for the majority of
the year. Riparian habitat includes the shoreline-river interface where species that are tolerant of
fluctuating surface-water elevations persist. Woody plants are scarce on the Hanford Site, but the

• shorelines of the Columbia River support a thin band of trees and shrubs, mostly willows (Salix spp.).
The exotic woody species present include mulberry (Morus alba), Siberian elm (Ulmus pumilla), and
Russian Olive (Eleagnus angustifolia). Wormwood or mugwort (Artemesia campestris, Artemesia
lindleyana), sedges (Carex and Eleocharis spp.), reed canarygrass (Phalaris arundinacea), and
bulbous bluegrass (Pea bulbosa) are a few of the herbaceous species that occur along the shoreline.

For a variety of wildlife species, riverine and riparian habitants are seasonally important, and
provide nesting and foraging opportunities, and thermal and travel cover (Books 1984). Willow
thickets trap food for waterfowl (e.g., Canada geese, Branta canadensis) and shorebirds (e.g.,
killdeer, Charadrius vociferus, spotted sandpiper, Actitis macularia, etc.) and provide nesting habitat
for a number of bird species. Terrestrial and aquatic insects are abundant in emergent grasses and
provide forage for fish, waterfowl, and shorebirds. Beaver (Castor canadensis) and muskrats
(Ondatra zibethica) rely on shoreline habitat for foraging and denning materials. Mink (Mustela
vison), raccoon (Procyon lotor), bald eagles (Haliaeetus leucocephalus), and osprey (Pandion
haliaetus) feed on fish, especially spawned salmon, along the Reach. Mule deer (Odocoileus
hemionus) forage on the leaves and twigs of mulberry trees and other browse plants during the
summer months. Planted trees, mostly black locust (Robinia pseudo-acacia), Siberian elm, and white
poplar (Populus albus) located near the shoreline are used as night roosts and as daytime perches by
bald eagles in winter (Eisner 1991). Some shoreline trees are used as nesting sites by great blue
herons (Ardea herodias), black-billed magpies (Picapica), northern orioles (Icterus galbula), and
raptors such as Swainson's hawks (Buteo swainsoni), red-tailed hawks (Buteo jamaicensis), and great
horned owls (Bubo virginianus).

2.4.1 Emergent Habitats and Wetlands

Although the Columbia River is not impoundedby a dam as it flows through the Hanford Site,
• its flow is regulated by water releases at a series of upriver dams. Emergent vegetation occurs within

the riverine area (e.g., that area below mean high water) of the Hanford Reach that also includes
riffles, gravel bars, oxbow ponds, backwater sloughs and the cobble shorelines that typified the

, Columbia River before inundationby dam development. These emergent habitats, which occur
infrequently along the Hanford Reach, have acquired ecological significance because of a net loss of
riverine wetland habitat elsewhere within the Mid-Columbia River region. Emergent species include
reed canarygrass, common witchgrass (Panicum capillare), and large barnyard grass (Echinochloa
crusgalli). The artificially regulated water level has encouraged the growth of mulberry trees and
reed canarygrass along the shoreline at the expense of other riparian zone species. However,
permanent vegetation plots have not been established to document the magnitude or the rate of change
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in the vegetation. The Washington State endangered plant species persistent sepal yellowcress, or
Columbia yellowcress (Rorippa columbiae), grows at scatteredlocations along the wet shoreline of the
Columbia River (Sauer and Leder 1985). However, all populations of yeliowcress have not been
located or mapped, and little is known about this species' response to regulated water-level
fluctuations.

Within the ColumbiaRiver, diatoms represent 90% of the algae in the Hanford Reach. Species
composition of plankton that persists within the reach is influencedby communities in upstream
reservoirs(e.g., Priest Rapids). Phytoplanktonand zooplankton populations at Hartfordare transient,
flowing from one reservoir to another, so that characteristic endemicgroups of planktondo not
develop in the HanfordReach. Although populationsare largely transient, the peak concentration of
phytoplankton develops in April and May (Cushing 1992). Phytoplankton (free-floating algae) and
periphyton (sessile algae) are abundant and provide food for herbivoressuch as immature insects and
molluscs, which in turn, are consumed by carnivorous species (Cushing 1992).

Because currentswithin the main channelof the HanfordReach are generally strong,
macrophytesthat include Lemna, Potamogeton, Elodea, andMyriophyllum are generally limited.
Rushes (Juncus spp.) and sedges exist on the shorelines of several sloughs along the Reach at White
Bluffs, below the 100-H Area, downstreamof the 100-F Area, and along the HanfordSlough
(Cushing 1992). The release of waterused in industrialprocesses at the Hartfordfacilities created
several artificial ponds that also provide aquatic habitat. These ponds are ephemeral buthave
contributed to the establishment of cattail, reed canarygrass, willow, cottonwood, and Russian olive•

There have been no formal wetlands delineations performed over most of the Hanford Site,
although many locations qualify for this designation. Within the ColumbiaRiver Plain south of the
ColumbiaRiver, naturalwetlands occur at RattlesnakeSpringsand at West Lake; artificial wetlands
in the form of pondsand ditches have been createdas a result of waste managementactivities near the
200 Areas. A thin strip of wetland vegetation also occurs along most of the shorelineof the
ColumbiaRiver and on islands in the river. Larger wetland areas along the ColumbiaRiver are
found near the 100-B Area, 100-K Area, and the sloughs near 100-H and 100-F Areas, the Hanford
Townsite, and Savage Island (Figure 2.4). On the WahlukeSlope, large wetland areas, and several
lakes have been created by irrigationrunoff.

2.4.2 Island Habitats

Islands, accounting for 64.2 km of islandshorelineCtJ•S.Army Corpsof Engineers 1976), are
located within the main channelof the HartfordReach. These islands range in size from 1 to 8 km in
length and from 2.7 to 135 ha in area (Table 2.1 and Figure 1.1). Islandsprovideresting, nesting,
and escape habitat for waterfowl, shorebirds,small mammals, and mule deer. Shoreline riparian
vegetation that characterizes the islands includeswillow, poplar, Russian olive, and mulberry.
Species occurring within the island interior include buckwheat, lupine (Lupinus spp.), mugwort
(Artemisia lindleyana), thickspike wheatgrass (Agropyron dasystachyum), giant wildrye (Elymus
giganteus), yarrow (AchiUeamillefolium), and cheatgrass.
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Table 2.1. Islands of the HanfordReach of the ColumbiaRiver Identifiedby Number and Area

Island Approximate Island Approximate

Area Rive_e Administrator (b No. _ Rivermile Administrator (b)

1 11.1 376 DNR 12 58.3 354 Mixed

2 14.5 375 BLM 13 80.1 353 Mixed i

3 82.4 374 BLM 14 121.4 351 DOE/DN R .

4 4.6 373 DNR 15 20.6 351 ACOE

5 4.5 373 DNR 16 6.5 347 DNR

6 144.6 372 DOE/DNR 17 37.7 346 Mixed •

7 5.9 369 DNR 18 38.0 344 Mixed

8 29.2 368 DOE 19 49.2 341 Mixed/Richland

9 19.3 367 BLM 20 14.7 339 Mixed/Richland

10 8.8 366 DNR 21 12.8 338 Mixed

11 22.8 356 BLM

(a) Island area is based on September 1991 aerial photography except for islands 19, 20, and 21, which are based
on the 1992 U.S. Geological Survey 7.5-minute quadrangle Richland, Washington map.

(b) DNR - Washington Department of Natural Resources; BLM - U.S. Bureau of Land Management;
DOE - U.S. Department of Energy; ACOE - Army Corps of Engineers; Mixed - Adnfinister_ islands,

non-DOE owned; Mixed/Richland - Mixed/City of Rizhland, Washington.

2.4.3 Ringold Bluffs

The RingoldBluffs (White Bluffs) occur alongthe easternshoreof the ColumbiaRiver. The
steepestpartsof the bluffs are erodinginto the ColumbiaRiver andare essentially devoid of vascular
vegetation. Nevertheless, the steep bluffs provide nesting habitatsfor thousands of cliff swallows
(Petrochelidon pyrrhonota) that plaster their mud nests on the vertical walls, especially where the
dwellings are protectedfrom the sun and weatherby overhanging ledges. Ledges and cracks in the
bluffs are used as nesting sites by red-tailed hawks, common ravens (Corvus corax), rock doves
(Columbia livia), and a few pair of Canadageese.

The less steep portions of the bluffs support vascular plants, especially standsof spiny hopsage
(Grayia spinosa). Groundwaterseeps in the bluffs supportpatches of willows andother riparian
species, such as reed canarygrass,cattails, and bulrush.

2.5 Sand Dunes and Blowouts

Sand dunes and blowouts are difficult substratesfor plants to colonize. Established dunes occur
in a large area on the westernside of the Columbiabetween the WashingtonPublic Power Supply
System plants and the abandonedtownsite of Hanford (see Figures 1.1 and 2.3). Blowouts occur in
scattered places in a broadband across the ColumbiaRiver Plain from Highway 240 extending
eastward to the sand dunes.
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The most successful dune-stabilizingplantsare rhizomatousperennials, especially pale evening
primrose(Oenotherapallida), sand dock (Rumex venosus), and thickspike wheatgrass. Other deep-
rooted species associated with deep, sandy soils are scurfpea(Psoralea lanceolata), turpentinespring
parsley (Cymopterus terebinthus), and bitterbrush(Purshia tridentata). Big sagebrushalso grows in
sandy soil andto a relativelylarge size (1 to 2 m). Otherspecies often associatedwith sandy soils
are cheatgrass,Indian ricegrass (Oryzopsis hymenoides), and needle-and-threadgrass (Stipa comata).
The Washington Statesensitive plant species gray cryptantha(Cryptantha leucophaea) grows in

. scatteredlocations on sandy soils on the ColumbiaRiver Plain.

Bitterbrushis regarded as an importantwinter browse species for mule deer and, in recentyears,
• wildfires on the HanfordSit_ decimatedbitterbrushstandsall across the southern portionof the

ColumbiaRiver Plain (particularlya fire in 1984). The impactof the loss of this forage resourceon
Hanford's residentmule deerherd is unknownin the absenceof numericpopulationand health data
on mule deer before the fire. Tall, dense bitterbrushand sagebrush shrubs are the preferred nesting
habitatsof the WashingtonStatecandidatespecies the loggerheadshrike (Lanius ludovicianus)
(Peele 1992).

2.6 Abandoned Field Habitat and Other Disturbed Habitat Types

Abandoned cultivatedfields are present along the westernand eastern banksof the Columbia
River, alongthe Cold CreekValley, andin the Snively Basin on the ALE Reserve. The most
extensive patchesof old-field habitatare located along the ColumbiaRiver (Figure2.5). Farming
ceased in 1943 when the land was acquiredfor siting of nuclear-materialsproductionfacilities.
Residents were relocated, and farmingand livestock grazing ceased. Native plants have been slow to
re-colonize the abandonedfields. The dominantspecies on the fields located on the ColumbiaRiver
Plain are alien annuals,mostly cheatgrass, tumble mustard(Sisymbrium altissimum), jagged
'chickweed (Holosteum umbeUatum), and Russianthistle (Salsola kali). The dominantplant species on
old fields located at higher elevations on the ALE Reserve are different. On the Snively Ranch field
in the RattlesnakeHills, black rye (Secale cereale) still dominatesthe plant community. Many of the
shade trees that were planted around the scatteredfarm houses have survived for 50 years without
benefit of irrigationwater. The most successful trees are black locust, Siberian elm, and white
poplar.

Other areas on the Site thathave been disturbedby wildfire, livestock grazingbefore 1943,
defense facilities, and heavy machineryand/or construction activities may supporta similar habitat
type as that seen in old fields. Cheatgrassand other alien annualsoften predominatein these
communities, and shrub species such as green and gray rabbitbrush(Chrysothamnus viscidiflorus,
C. nauseous) may also be found.

The planted trees providenesting sites for Swainson's hawks, red-tailed hawks, ferruginous
hawks, kestrels (Falco sparverius), greathorned owls, great blue herons, black-billed magpies,
common ravens, westernkingbirds(Tyrannusverticalis), northernorioles and Europeanstarlings
(Sturnus vulgaris). Some of these same trees also provide browse and shade for mule deer and

2.15



porcupines. The cheatgrass-dominatedabandonedfields providenesting habitatfor _:estern
meadowlarks(SturneUaneglecta), horned larks, andlong-billed curlews (Allen 1980; (a)). The
abandonedfields are also grazedby flocks of Canada geese in autumnand winter months.(a) Both
mammalianandavianfaunaare relatively depauparatein old fields relative to shrub-steppehabitat
(Rickard et al. 1988).

2,7 Shrub-Steppe Habitat on the Columbia River Plain

The Columbia River Plain ranges from low elevationsof about 130 to about260 m above mean
sea level, includingthe Dry Creek and Cold Creek valleys. Exceptions to the shrub-steppehabitaton
thePlain includethe rock outcropsthat occur on Gable Mountainand GableButte, the riparian/
riverinearea along the ColumbiaRiver, and the abandonedfields. All of the industrialfacilities on
the HanfordSite are located on the ColumbiaRiver Plain.

The shrub-steppehabitatsof the ColumbiaRiver Plain are commonlyrecognized on the basis of
the dominant shruband grass species found in a particularstand. Recent wildfires have decimated
sagebrush in many areas of the Plain; these habitats are classified accordingto their dominantgrass
species. A numberof such habitats have been identified, includingsagebrush/Sandberg'sbluegrass,
sagebrush/cheatgrass,bitterbrush/Sandberg'sbluegrass, greasewood($arcobatus vermiculatus)/
Sandberg'sbluegrass, and spiny hopsage/Sandberg'sbluegrass (Brandtet al. 1990).

2.7.1 Shrubs/Sandberg's Bluegrass or Cheatgrass Habitat

The sagebrush-steppehabitaton the ColumbiaRiver Plain is usually dominatedby big sagebrush
in associationwith cheatgrassor mixturesof cheatgrassand those nativebunchgrassescommonly
occurringon sandy and sandy loam soils, includingsquirreltail(Sitanion hysterix), Sandberg's
bluegrass, Indianricegrass, and needle-and-threadgrass. Other shrubs thatcommonly co-exist with
sagebrush in these communitiesare spiny hopsage, green rabbitbrush,gray rabbithrush, and
bitterbrush. Much of the ColumbiaRiver Plain area with sandy or loamy sand soils supports
vegetation where bitterbrushand sagebrushare co-dominant. In some areas that appearto be dry lake
beds, spiny hopsageor greasewood may dominate the shrub componentof the plantcommunity, as
described in Section 2.7.3.

The alien annualcheatgrass is a common componentof the understoryon the plain, comprising
50 to 60% of the cover in some burned big sagebrush habitats (Brandtet al. 1991, Figure 2.6) of the
200 Area Plateau. Thickspikewheatgrassand Indianricegrass are the dominantgrass species on
many extremelysandy areas. Otherwise, the most common grass in all shrub-steppehabitats is
Sandberg'sbluegrass, which has been found to exceed 30% cover in portions of the sagebrush/
bitterbrush/Sandberg'sbluegrasshabitat. The most common shrub in most unburned habitats is big
sagebrush. Density of big sagebrush in some areas of the 200 Area Plateauexceeds 20 plants/100 m2
(Brandtet al. 1991, Figure 2.7). Big sagebrush is absentfrom the pure stands of spiny hopsage

(a) Rickard, W. H. 1994. Birds of Abandoned Cultivated l_elds. In preparation, Pacific
NorthwestLaboratory, Richland, Washington.
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• found near the western portion of the 200 Area Plateau and the upper Cold Creek_ry Creek valleys
(Brandt et al. 1991), and is absent, or nearly so, from the pure greasewood stands around Rattlesnake
Springs.

Areas where stands of msture big sagebrush occur provide an important habitat component for a
number of bird and mammal species of concern, including the loggerhead shrike, sage thrasher
(Oroscoptes montanus), sage sparrow (Amphispiza bell[), pygmy rabbit (Brachylagus idahoensis_, and
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sage grouse. The loggerhead shrike; sage thrasher, and sage sparrow all require mature big sage-
brush for nesting. The sage grouse and the pygmy rabbit require sagebrush as a food source and
protective cover.

Other wildlife species that use the sagebrush-steppe stands include a large proportion of
Hanford's mule deer population, distributed along the Columbia River, near Gable Mountain, and the
200 Area Plateau. Fur-bearing mammals inhabiting the sagebrush-steppe include badger (Taxidea
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taxus) and coyote (Canis latrans). Black-tailedjackrabbits (Lepus californicus) dependon big
sagebrush habitat for food and cover. Deer mice (Peromyscus maniculatus) and pocket mice
(Perognathusparvus) are abundant and widely distributed across the Columbia River Plain. Many
terrestrial bird species commonly found in other habitat types on the Site also inhabit the Columbia
River Plain sagebrush-steppe stands. These include meadowlarks, horned larks, common ravens, and
long-billed curlews. Sagebrush-steppe stands on the Columbia River Plain also provide hunting
territories for ferruginous hawks, northern harriers (Circus cyaneus), red-tailed hawks, Swainson's
hawks, prairie falcons, and golden eagles (Aquila chrysaetos). Sagebrush-steppeareas with

" recoveringshrubs provide importantnesting habitat for long-billed curlews. Many existing
ferruginoushawk nests occur on power transmissionlines on the ColumbiaRiver Plain (Appendix A,
FigureA.3).

2.7.2 Recovering Sagebrush Habitat on the Columbia River Plain

During the 1980s, two wildfires burneddesert shrubs from large land areas across the southern
half of the l-lanford Site. Sagebrush does not regenerate from the roots after fires as do perennial
grasses and forbs. In many previously burned areas, sagebrush is reestablishing through seed
dispersal and germination, and numerous small-statured (0.2 to 0.8 m tall) sagebrush plants can be
observed. These recovering sagebrush communities comprise about 495 km3 of the Hanford Site.
Small bitterbrush shrubs are interspersed with establishing sagebrush in areas where soils are sandy.
Although these areas will most likely recover to a sagebrush-dominated community over the next
several decades, the density and extent of shrub recovery vary greatly across the landscape. The
dominant grasses in these communities also vary greatly. Much of the previously burned landscape is
dominated by cheatgrass and other annuals; native grasses such as squirreltail, Sandberg's bluegrass,
Indian ricegrass, and needle-and-thread grass often coexist with cheatgrass and are the dominant
vegetation in certain patches. Commonly occurring perennial forbs include milkvetch (Astragalus
spp.), snow buckwheat (Eriogonum niveum), Carey's balsamroot (Balsamorhiza careyana), turpentine
spring parsley, and others depending on soils and previous disturbance history. Areas on the Site
with recovering shrub habitat are shown in Figure 2.3.

2.7.3 Hopsage and Greasewood Stands

Dry lake beds are found in the Cold Creek and Dry Creek valleys. Intermittentflows of run off
waterfrom watershedsbeyond the Hanford Site historicallyhave pooled on the ColumbiaRiver Plain
and currently are marked as areas of level topographyand fine-texturedsoils. These areas typically
supportstandsof vegetation dominatedby the holophyticshrubs spiny hopsage or greasewood.
Small, purestands of hopsageexist in the Cold CreekValley west of the 200-West Area (Rickard
1988) and in the vicinity of Goose Egg Hill between Army Loop Road andHighway 240 (see Fig-
ure 2.3). Hopsage differs from other desert shrubs on the Hanford Site by accumulatinglarge
amountsof potassiumin its leaves (Rickard 1965). A small standof greasewood is located in the Dry

• Creek Valley near Rattlesnake Springs. Greasewood differs from other desert shrub species on the
Hanford Site because it accumulates unusually large quantities of sodium in its leaves and because it
depends on root contact with groundwater for its survival in this arid region. Greasewood is resilient
to burning and readily sprouts after being burned, but hopsage is killed (Rickard and McShane 1984).
Salt grass (Distichilis stricta) is a common species in the understory of greasewood stands. No
animals are known to rely only on hopsage or greasewood stands as critical habitat. Neither hopsage
nor greasewood appears to be capable of self-establishment from seedlings.
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3.0 Important Wildlife Species on the Hanford Site

The following sections describe the wildlife species of special concern on the Hanford Site.
Listings include the status of the species where applicable (e.g., state or federal threatened or
endangered) and their preferred habitat types. Information also is included on those species
commonly found on the Hanford Site that are important either recreationally or commercially or that

• may be important to include in risk assessments. The information given here on commonly occurring
species may not include all species of interest in baseline and risk-assessment evaluations, but the data
do illustrate the diversity of Hanford Site wildlife and provide references for further investigation.

3.1 Avian Species on the Hanford Site

Landeen et al. (1992) list 36 bird species found on the Hanford Site that are listed as endangered
or threatened by Washington State or the federal government, are candidates for such listing, or are
listed as monitor species by the state.

Swainson's hawks were downgraded as a federally listed candidate species (from FC2 to FC3)
by the U.S. Fish and Wildlife Service in the November 1991 listing (56 FR 58804-36). They have
since been listed by Washington State as a candidate for the state's threatened and endangered species
list. In addition to the species listed by Landeen et al. (1992) as existing on the Hanford Site, two
additional species [Lewis' woodpecker (Melanerpes lewis)--state candidate, flammulated owl (Otus
flammeolus)--state candidate] are included as species of concern. Trumpeter swans (Cygnus
buccinator) are listed by Landeen et al. (1992) as existing on the Hanford Site, and have been
identified by WHC as being a species of potential concern because of their listing as a federal
candidate. However, the latest federal listing of candidate species (56 FR 58804-36) identifies only
the Rocky Mountain population of the trumpeter swan as a candidate, and lists its historic range as
Idaho, Montana, Wyoming, and Canada. Without recovery of banded Rocky Mountain trumpeter
swans on the Hanford Site, it is impossible to determine whether any of the birds seen on the Hartford
Site were members of the population identified as candidates for listing. Fitzner and Gray (1991) and
Stegen (1992) identified the red-necked grebe (Podiceps grisegena) as having been identified on the
Hartford Site. Landeen et al. (1992) list this species as having been observed within 50 miles of the
Hanford Site. This species is listed as a state monitor species. Finally, the Aleutian subspecies of
Canada goose (Branta canadensis leucopareia) has been shot by hunters across the Columbia River
from the Hanford Site. Although this subspecies was not identified in previous Hartford bird species
listings (Fitzner and Gray 1991; Landeen et al. 1992; Fitzner et al. 1992; Stegen 1992; Weiss and
Mitchell 1992; Sackschewsky and Landeen 1992), its possible presence on the Ha.ford Site is
acknowledged.

Table 3.1 lists all bird species that have been documented on the Hanford Site or immediately
across the Columbia River that are listed as endangered, threatened, candidate, or monitored by
federal or state government. Species considered to be rare migrants or to be present incidentally on
the Hanford Site are noted.
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Table 3.1. Threatened,Endangered,Candidate, and Monitor Birdson the Hanford Site

Association
Common Name Habitat(.) Federal Status StateStatus

Aleutian Canada goose(b) Riparian/wetland Endangered Endangered

American white pelican Riverine - Endangered
Arctic tern(b) Riverine - Monitor "

Ash-throatedflycatcher Riparian - Monitor

Bald eagle Riverine Threatened Threatened •

Barredowl(b) Riparian/shrub-steppe - Monitor
Blacktern(b) Riverine Candidate Monitor

Black-crownednight heron Riverine - Monitor
Black-neckedstilt(b) Riverine - Monitor

Burrowingowl Shrub-steppe - Candidate

C_spian tern Riverine - Monitor

Clark's grebe(b) Riverine - Monitor
Common loon Riverine - Candidate

Ferruginoushawk Shrub-steppe Candidate Threatened

Flammulatedowl(b) Shrub-steppe - Candidate
Forster's tern Riverine - Monitor

Golden eagle Shrub-steppe - Candidate

Grasshoppersparrow Shrub-steppe - Monitor
Greatblue heron Riverine - Monitor

Greategret(b) Riverine - Monitor

Gyrfalcon(b) Riparian/shrub-steppe - Monitor

Horned grebe Riverine - Monitor

Lewis' woodpecker(b) Riparian/shrub-steppe - Candidate

Loggerheadshrike Shrub-steppe Candidate Candidate

Long-biUedcurlew Shrub-steppe Candidate Monitor

Merlin(b) Riparian/shrub-steppe - Monitor "

Northern goshawk Shrub-steppe - Candidate

Osprey Riverine/riparian - Monitor "

Peregrine falcon(b) Riparian/shrub-steppe Endangered Endangered

Prairiefalcon Riparian/shrub-steppe - Monitor
Red-neckedgrebe(b) Riverine - Monitor

Sage grouse Shrub-steppe Candidate Candidate
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Table 3.i. (contd)

Association
Habitat(') Federal StatusCQmmonName

Sage sparrow Shrub-steppe - Candidate

' Sage thrasher Shrub-steppe - Candidate
SandhiUcrane Riparian/shrub-steppe - Endangered

. Snowy owl Riparian/shrub-steppe - Monitor
Swainson's hawk Shrub-steppe - Candidate

Trumpeterswan(b) Riverine Candidate -

Turkeyvulture(b) Riparian/shrub-steppe - Monitor
Westernbluebird(b) Riparian/shrub-steppe - Candidate

Western grebe Riverine - Monitor

(a) Habitatusage from Fitzner and Gray (1991).
(b) Rare migrant or accidentalpresenceoccurrenceon the Hanford Site (Fitznerand

Gray 1991; Landeenet al. 1992).

3.1.1 Riparian/Riverine Avian Species

Shoreline ripariancommunitiesare seasonally importantto a variety of birdspecies. Willows
trapfood for waterfowl (e.g., Canada geese) and shorebirds(e.g., killdeer, spottedsandpiper), and
providenesting habitatfor passerines. Plantedtrees, mostly black locust, Siberian elm, and white
poplar, located near the rivershoreare used as night roosts and daytime perchesby bald eagles in
winter (Eisner 1991). Some shorelinetrees are used as nesting sites by great blue herons, black-tailed
magpies, northernorioles, and other birds.

Waterfowl: The most abundantresidentwaterfowl species is the Canada goose, which nests on
islandsof the HanfordReach (Hansonand Eberhardt1971). Forster's tern (Sternaforsten3,
ring-billedgulls (Larus delawarensis), andCalifornia gulls (L. californicus) are also island nesters.

Winteringwaterfowl representa primarybiological resource on the HanfordReach. Currently,
23 duck species use the Reachfor resting and feeding, although overall use has declined in the recent

" past (Fitzneret al. 1992). Declines could be attributedto changes in managementof downstream
areas, changes in land managementoffsite, or changes in crop productionin fields adjoiningthe
Reach. These factors, or intermittentforaginghabitat(e.g., sloughs and backwaterareas), may be
responsiblefor the uneven distributionof waterfowl throughoutthe Reach.
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The HanfordReach is off-limits to waterfowl hunting, from the powerline crossing at Hanford
Townsite upstreamto the Vernita Bridge. This designationaffords a refuge that accommodatesthe
resting andfeeding activityof these birds. The limited distributionof nesting habitatreduces the
productionpotentialof the HanfordReach for waterfowl. The primarynesting species along the
Reach are the mallard (Anasplatyrhynchos) and Canadagoose. However, gadwall (A. strepera), teal
(A. crecca), andcommon merganser(Mergus merganser) also take advantageof nesting habitat
affordedalong the river shorelines.

The Hanford Reach is a primaryproductionsite for Canada geese. Canada goose broods rely
heavily on riparian herbs as food sourcesduring the weeks after hatchinguntil the time the young
birds are able to fly. Maturebirds forage in pastures, irrigatedfields, and in the shrub-steppehabitat
of the near-shore environment(Eberhardtet al. 1989; Rickardet al. 1990). Canada goose broods
may cover a range from 2.8 to 18.1 kin along the river (Rickardet al. 1982).

Nesting Canada geese are monitoredeach year as partof PNL's Wildlife ResourcesMonitoring
Project. During 1993, 264 pairsof Canada geese nested within the HanfordReach. Twenty-four
nesting pairsoccurred on U.S. Fish and Wildlife Service Island21 in the McNary Pool. Production
during 1993 was consistentwith previous years, with hatching success affected by predationand
fluctuationsin surface-waterelevation at up- and downstreamareas of the reach. Nesting success in
the upstreamportionof the Hanford Reachremains suppressedand is likely the resultof coyote
predationon near-shore islands.

Colonial Nesting Species and Shorebirds: Colonial nesting species, includingForster's tern,
California gull, ring-billedgull, andgreat blue heron, have established significantbreeding
populationswithin the HanfordReach. Black-crownednight herons (Nycticorax nycticorax) and white
pelicans (Pelecanus erythrorhynchos), a state endangeredspecies, are a desired species for
managementby the WashingtonDepartmentof Wildlife. White pelicans occur as residents within the
HanfordReach. During June 1993, several flocks of these birds were observed within the Hanford
Reach. Although numbersof white pelicans using the Reachduringwinter are increasing, currently
no nesting has been recorded. Approximately300 American white pelicans used the HanfordReach
of the ColumbiaRiver duringsummer 1989 (Fitznerand Gray 1991). Their primaryprey consists of
carp andsuckers. Black-crownednight herons are presentwithin the Reach duringspring and
summer. This birdforages along the shoreline, consuming species also taken by great blue herons
[primarilyfish, amphibians, aquaticinvertebrates,and small mammals (Terres 1980)]. During 1993,
night herons were observed in associationwith the canopy of riparian vegetationalong island
shorelines. Both black-crownednightherons and great blue herons nest on the HanfordSite.
Caspianterns (Sterna caspia) nest on ColumbiaRiver islands (Stegen 1992) and consume much the
same prey as Forster's terns. Common loons (Gavia immer) are rare breederson the HartfordSite
(Stegen 1992); they feed on fish, amphibians, andaquaticinvertebrates. Horned grebes (Podiceps
auritus) and we,.s,tern grebes (Aechmorphous occidentalis) are wintervisitors to the ColumbiaRiver on
the Hanford Site.

In 1977, approximately60 pairsof long-billedcurlews were estimated to have been nesting in
the 600 Areaof the Hanford Site (Allen 1980). Curlews nest from April through June in relatively
flat areas dominatedby cheatgrass. They feed primarily on beetles and subterraneaninsect larvae
(Allen 1980). No systematicsurveys of the site have been conducted since Allen's study (Fitzner
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et al. 1992). Allen also identifieda high-usecurlew nesting areajust west of the 300 Area (Allen
1980). Nestlings are prey primarily to ravens, magpies, and coyotes (Allen 1980). This species
should be considered of potential interestfrom an ecological risk perspective.

3.1.2 Raptor Species

The peregrinefalcon is listed as a species of concernin the biological assessment for CERCLA
• activities (Fitzneret al. 1992); however, it is an erraticvisitorto theHanford Site. This species does

not nest on the Site. Peregrine falcons occasionally are noted duringthe winter monthsduring
migrationandmay actuallywinter in the area, particularlynear the YakimaDelta. They have been

. sightedthree times (four birds)near the 300 Area in past years, with several additionalsightings on
the Hanford Site in 1993 including the vicinity of White Bluffs and nearthe Wye Barricade. The
birdsapparentlydo not use the HanfordSite for anythingmore than a migratorystopover (Fitzneret
al. 1992). Therefore, they are not includedas a species of potential concern in this report.

Bald eagles do not nest on the HanfordSite, although as many as 40 bald eagles winter on the
HanfordSite from NovemberthroughMarch(FitznerandWeiss 1992; AppendixA, Figure A.2).
Two nesting attemptswere recordedby the 100-F Reactorin 1991 and 1992. The winteringbald
eagle populationis monitoredas partof PNL's Wildlife ResourcesMonitoringProject. The eagles
forageprimarilyon Chinook salmon (Oncorhynchus tschawytscha) and mallard ducks (41 and 39% of
dietarybiomass, respectively) (Fitznerand Hanson 1979). Other foods bald eagles eat includeother
waterfowland fish species associatedwith the river ecosystem (Fitznerand Hanson 1979). The
primaryforagingareas of these birds lie between the Hanford Townsite and the VernitaBridge
(Fitznerand Weiss 1992).

Approximately50 pairsof ferruginoushawks nested in Washington State in 1991 (Fitzneret al.
1992). Ten active ferruginoushawknests were found on the HartfordSite in 1991, with eight located
in either high-tensionelectric transmissiontowers or trees (Fitzneret al. 1992). These hawks are
reported to feed primarilyon small- to medium-sized mammalssuch as rabbitsandground squirrels
(Howardand Wolfe 1976; Fitzneret al. 1981). A currentdietary study(K. Lehmkuhl 1993, personal
communication)indicatesthat northernpocketgophers (Thomomys talpoides) are a majorcomponent
of ferruginoushawks' dieton the Hanford Site. This species shouldbe considered of potential
interestfrom an ecological risk perspective. Active nests of ferruginous,red-tailed, and Swainson's
hawks are monitoredthroughPNL's Wildlife ResourcesMonitoringProject (AppendixA, Fig-
ures A.3 and A.4).

Approximately15 to 20 pairsof Swainson's hawks nest in trees on the HanfordSite (Fitzner
et al. 1981) from April to September. These nests have been in continuoususe since at least 1975
(Fitzneret al. 1981). Swainson's hawks feed primarily on snakes, medium-sized mammals, and
insects, with yellow-bellied racersbeing the most important prey (Fitzner 1980). This species should
be consideredof potential interestfrom an ecological-risk perspective.

Raptors such as the red-tailed hawk, northern harrier, and rough-legged hawk (Buteo lagopus),
are top predators with large home ranges. Red-tailed hawks are the most common hawks nesting on
the Hanford Site. At least 20 nesting pairs occupy the site, including at least one nest within 10 km
of the 300-FF-5 Area (Fitzner et al. 1981). On the Site, most nesting occurs in utility towers, on
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Gable Butte, and in larger trees (Fitzner et al. 1981). Red-tailedhawkson the Site primarilyfeed on
medium-sized mammals, such as black-tailedjackrabbits(Lepus californicus) andTownsend's ground
squirrels (Spermophilus townsendii), and on snakes (Fitzner et al. 1981).

Northernharriersare one of the most common diurnalraptorson the Hanford Site andare
presentyear-round. These ground-nestinghawks favor riparianhabitatand tall grassy fields for
nesting (Fitzneret al. 1981). Northern harriersprimarily prey on small birds and small mammals
(Fitzner et al. 1981).

Burrowingowls (Athene cunicularia) are widely distributedon the HanfordSite. The nesting
populationduring the mid-1970s was estimated at 20 to 26 pairs (Fitzneret al. 1981). Most nest sites
are found in abandonedbadgerand coyote burrows, althoughno systematicsurvey of the Hanford
Site has been conductedto determinethe nesting locations of these birds (Rickardand Peele 1989).
These small owls are primarily insect and small-mammalpredators. Insects representthe majorityof
prey captures, butGreat Basinpocket mice form the majorpartof their diet in terms of biomass
(Fitzneret al. 1981).

3.1.3 Passerine Species

Loggerheadshrikes are year-roundresidentson the Hanford Site, although they occur at
relatively low densities (Fitzner et al. 1981). They nest from March through August in undisturbed
portions of the big sagebrush/Sandberg'sbluegrasscommunity, where they average3.5 pairs/kin2 in
the 200 Area Plateau(Peele 1992) (AppendixA, Figure A.1). These medium-sizedpasserinesfeed
on insects, small mammals, and birds (Fitznerand Rickard 1975). Nestlings are prey to gopher
snakes (Pituophis melanoleucus), black-billedmagpies _ommonravens, and coyotes (Peele 1992).
This species should be consideredof potential interestfrom an ecological risk perspective.

Sage sparrowsare a common summerresident of the HanfordSite (FitznerandRickard 1975).
These small passerinesare restricted in their distributionalmost entirely to sagebrushstands (Schuler
et al. 1988). Sage sparrow abundanceon the 200 Area Plateauhas been shown to be related to
sagebrush density (Schuleret al. 1988), althoughabundancemay vary widely between years due to
naturalenvironmentalvariation(Rotenberry1980). Sage sparrowsare the second most abundantbird
in the undisturbedareas of the 200 Area Plateau,reachingdensities of 7.5 birds/km2 (Schuleret al.
1988). They forage primarily on phytophagous(plant-eating)beetles and other arthropods,with seeds
composing less than 5 % of their diet (Rotenberry1980). This species shouldbe considered of
potential interestfrom an ecological risk perspective.

The western meadowlark is the most abundantbird found in the shrub-steppehabitatof
ColumbiaRiver Plain (Brandtand Rickard 1992), and are presentthroughoutthe year (Fitznerand
Rickard1975), nesting on the groundfrom April throughJuly (Brandt and Rickard 1992). Their diet
is composed almost entirely of phytophagousinsects (Rotenberry1980). Meadowlarkabundancein
sagebrushhabitaton the HanfordSite was estimatedto be approximately11 birds/km2 (Schuleret al.
1988).

Songbirds that occur along the Hanford Reach nest within willow, cottonwood, and mulberry
trees and shrubs along the shorelineand also on the cliffs at White Bluffs. Common species include
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the eastern kingbird (_rannus tyrannus), horned lark, cliff swallow, barn swallow (H. rustics),
black-billedmagpie, common raven, Americanrobin, Europeanstarling(Sturnus vulgaris),
yeilow-rumpedwarbler (Dendroica coronata), white-crowned sparrow, dark-eyed junco, western
meadowlark, red-winged blackbird(Agelaius phoeniceus), house finch (Carpodacus mexicanus), and
house sparrow (Passer domesn'cus)(Landeenet al. 1992). White-crownedsparrows are abundant
winter migrantson the HanfordSite. Westernkingbirdsnest in trees, shrubs, crevices in buildings,
and on powerline poles, andconsume primarily insect prey (Terres 1980). Relativelylittle

. informationexists for these species on the Hanford Site.

3.1.4 Upland Game Birds

Sage grouse are a state threatenedspecies and were once routinely observed in sagebrush-steppe
above 250 m on the Hanford Site. In recentyears, however, no birdshave been observed. These
birds requiresagebrushas a habitatcomponent;their numbersapparentlydeclined afterwildfires
removed muchof the sagebrushfrom the Site. A few birds may still use remote portionsof the ALE
Reserveduring some seasonsof the year, but surveys during the springmonths of 1993 did not locate
any birds.

Othergame birdspecies presenton the HartfordSite includethe mourningdove (Zenaida
maroura) California quail (Callipepla californica), ring-necked pheasant (Phasianus colchicus),
Hungarian partridge(Perdixperdix), and chukar partridge. Californiaquailoften can be found near
riparian areas and in abandonedorchards nearthe ColumbiaRiver shoreline. The ring-necked
pheasant is most often found in association with riparian vegetation near a watersource. Hungarian
partridgeand chukar partridgeare common inhabitantsof sagebrush-steppeareas above 250 m, but
are also found near areas where wateris easily accessible. Chukars are concentratedin the vicinity of
West Lakeand along the spring streamsin the Rattlesnake Hills.

3.2 Mammalian Species

Approximately 40 species of mammals have been identifiedat Hanford or as potentialresidents
of the Site (Cushing 1992; Fitznerand Gray 1991; Fitzneret al. 1992). Of these species, some 30
are knownto be associated with buildings,the ColumbiaRiveror riparian zones, and the shrub-
steppeenvironmentof the ColumbiaRiver Plain (Fitznerand Gray 1991) (Table 3.2). In general,
greaterdiversity of both plants and animals occurs in shrub-steppeareas of the Hanford Site at
elevationsgreaterthan 250 m than in sagebrush-steppehabitatson the ColumbiaRiver Plain. Much
of this higher elevation habitat is located on the protectedALE Reserve.

The most abundantsmall mammalon the nonriparianportionof the ColumbiaRiver Plain is the
• GreatBasin pocket mouse (Fitzneret al. 1979;Thiede 1992). Although primarily a granivore,the

pocket mouse also consumes insects early in the yearbefore seed production(Johnson 1975). Pocket
mice constitutethe principalprey for burrowingowls, great horned owls, long-eared owls (Asio otus),
andbarnowls (Tyro alba) foragingon the HanfordSite (Fitzneret al. 1981). Densities may range
between 20 and 75 mice/ha in April dependingon the habitat(Gano and Rickard 1982). Densities of
pocket mice occurringin cheatgrasshabitathave been estimatedat 30/ha (Hedlundet al. 1975).
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Table 3.2. MammalsExisting on the HanfordSite

Family CQmnuTnName LatinName _bun_ance H_bitatAssociation

Soricidae Vagrantshrew $orex mgrana Unconunon Riparian
Merriam's shrew Sofa n_rHaml Rate

VespertiHon/dae Pallid bat Antrozous pa//Mus Common - summer Buildiags/ripar/an

Littlebrown myotis Myogs/uc01sgus Common - summer Buildings/riparian .

Yuma myol/s Myogs ytmamnt_ Common - summm" Buildings/riparian

Silver-hairedbat La_nycterianocttmlana Unknown Buildings/riparian

Hoary bat Lasiurus cincreus Unknown Buildings/riparian •

Towuend's biweared bat Plewtua townaend_ Unknown Buildings

Leporidae Black-tailedjackrabbit Lepus ca/0brn/cus Common Shrublands/grasslands

Nuttall's cottontail Sylv[lagu,ynm_zliii Common Buildings

White4ailed jackrabbit /_pus townsend/ Uncommon Shmblands/ouslands

Soiuridae Townsend ground squirrel Spermophilua townsmq_lii Common ShrublandslgrassIands

Leastchipmunk £umm_ m/n/mum Uncommon Highelevation
shrublands

Yellow-bellied marmot Marmomflavivt,ntris Rare Basaltoutcrops

Sagebrushvole Lagurus ¢urtatus Uncommon Shrublands/grasslands

Geomyidae Northernpocket gopher Thomomys ta/po/dea Common Shrublands/grasslands

Heteromyidae GreatBasin pooke¢mouse Perognathus parvus Common Shrublands/grasslands
Castoridae Beaver Caator _ Common Riverinelriparian

Crieetidae Westernharvest mouse Rm_rodontomys mtga/o_ Rare Shrublands/riparian

Deermmme Ptromyscua manicula_ Common Entiresite

Northern _opper mmu_ Onychomyaleucogaster Rare Riparian

Bushy-tailedwood rat Neotoma ci_rea Common Entire site

Montanevole Microtus montama Rare l_parian

Muskrat Ondatrazibethica Rare Riverine/riparian

Muridae Norway rat Ratma norv#g/c_ Common Buildings
House mouse Mua muacuh_ Common Buildings/riparian

EretldzonfidaePorcupine Erithi__..ondoraamm Uncommon Entiresite

Canidae Coyote Can/a/atrans Uncommon Entiresite

Proeyonidae Raccoon Pvocyonlotor Uncommon Riparian

Mustelidae Mink M_t#la vi_on Rare Riverinelriparian

Long-tailed weasel Mustelafrenata Uncommon Riparian
Short-tailedweasel Muattla ¢rmi_a Rare PJparian

Otter Lu_a c.anadem_ Rare Riverin_riparian

Badger Taxideataxus Uncommon Entiresite

Stripedskunk Mephigsmephi_ Uncommon Riparian •

Felidae Bobcat Lynx rufus Rare Entiresite
Cervidae Mule deer Odoco//eus _m/onua Common Entiresite

Elk Cerv_ elaphus Common Shrublandslgrasslands
White-tiled deer Odoco//eu_ v/rg/n/am_ Rare Ripm'ian
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The second most abundantmammalon the HartfordSite is the deer mouse (Peromyscus
maniculatus). Deer mice are omnivorous, concentratingon green vegetation,especially t_sy mustard
(Descurainiapinnata) and cheatgrass(Hedlundand Rogers 1976). Althoughnocturnal,deer mice
often fall prey to Swainson's hawks and red-tailedhawks nesting on the HartfordSite. More
frequently,they are consumed by great hornedowls, long-earedowls, burrowingowls, and barn owls
(Fitzneret al. 1981).

• House mice (Mus musculus) are found in associationwith humanhabitationsandconstruction,
and seldomon the shrub-steppeitself (Rickardet al. 1974). In consequence, house mice have seldom
been found in the diets of owls or hawks that have been studied on the HartfordSite (Fitzneret al.

• 1981), although they are a common constituentof barn owl diets (Terres 1980).

The distribution of the western harvest mouse (Reithrodontomys megalotis) on the lowland
portions of the HanfordSite is thought to be limited to riparian vegetation (O'Farrellet al. 1975).
Evidence has been found that Hanford's long-eared owls consume harvest mice, though in relatively
small proportions (Fitzner et al. 1981).

The northerngrasshopper mouse (Onychomys leucogaster) occurs on the HanfordSite, but is
apparently sparsely distributed. O'Farrell (1975) suggested that the distribution of this insectivorous
animal is tied to the distributionof ground-dwelling beetles. The grasshopper mouse is a rare
component of the diet of long-eared owls on the HanfordSite (Fitzner et al. 1981).

Townsend's ground squirrels (SpermophUustownsendiO are present in habitats around the
300 Area (Fitzner et al. 1979; Thiede 1992), and their home range is expected to include much of the
grasslands on Site. Foraging preferencesbased on analyses of fecal samples identified Sandberg's
bluegrass and tumble mustardas preferredfood items (Johnson 1975; Rogers and Gano 1980).
Townsend's ground squirrels are the principal food item for red-tailed hawks and the second most
important item in the diet of post-fledgling Swainson's hawks on the HartfordSite (Fitzner et al.
1981).

Although seldom observed by humans, the fossorial northern pocket gopher (Thomomys
talpoides) is an abundantsmall mammal whose moundedcastings are a telltale characteristic on the
surface of fine-textured soils inhabitedby this species. Pocket gophers make extensive burrows in the
top 0.50 m of soil and are responsible for muchof the observed soil turn-over in this semi-arid
climate. They are herbivoresand consume both roots and abovegroundplant parts. They are impor-
tant prey species for badgers that dig them from their burrowsand for owls and hawks that take them

. during late evening, early morning, and at nightwhen the gophers emerge from a temporaryopening
they make in their burrowsystems. Little studyof this species has been made at Hanfordon the
animal's role in soil formation, water infiltration, incursion, and as a prey base.

The striped skunk (Mephitis mephitis) inhabits riparian areas in desert climates and has been
frequently observed along the Columbia Riverand rarely on the ALE Reserve. Because of its
nocturnalhabit, the striped skunk is not often encountered by membersof the Hanford Site work
force.
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The porcupine(Erethizon dorsatum), much like the skunk, occupies riparianareas of the
HanfordSite. Porcupinesare usually found in trees where they feed on the bark of small limbs and
branches. The ColumbiaRiver shoreline, particularlynear the HartfordTownsiteand Snively Canyon
on the ALE Reserve each have sufficient woody vegetationto maintainpopulationsof porcupine.
Although wooded areas provide preferredhabitat for porcupines,they will feed on other types of
vegetation and may occasionally be encounterednearly anywhere on the Hanford Site.

The bushytail woodrat(Neotoma cinerea) is common on the HartfordSite and can be found in
rock outcropsand talus slopes. Abandoned buildingsare also frequentedby this species. This
woodratspecies does not usually build large houses, butis knownto accumulatesticks, bones, and
other ebjects in crevices or understructures.

The pallid bat (Antrozous paUidus) is a common summerinhabitantof the HanfordSite and has
been found in desertedbuildings within the 100 and 200 Areas. Fitzner and Gray (1991) reported
findingmore than 100 female pallid bats with young in the 100-F ReactorBuilding.

The silver-haired bat (Lasionycteris noctivagans) is distributedthroughoutmost of the
conterminousUnited States. It has not been studied on the HanfordSite. The silver-hairedbat is
assumed to roost in trees; however, there is little evidence that this is a preferredhabitat (Kunz
1982). This species is known to roost in caves, hollow trees, and houses during the winter
(Kunz 1982). It forages for insects in the vicinity of trees, ponds, streams, andother waterbodies
(Kunz 1982). Its distributionon the Hanford Site is therefore likely to be restrictedto riparian areas,
although potentialhabitatexists on Gable Mountainand Gable Butte, and in abandonedbuildings in
the 200 Areas.

The hoary bat (Lasiurus cinereus) has not been studied on the HartfordSite. In the Blue
Mountainsof Washingtonand Oregon, the species is migratory,using the area between April and
November(Thomas 1979). It roosts solitarily in trees, andis known to foragefor insects primarily
in forested areas. Its range is therefore likely to be restrictedto riparian habitats (Thomas 1979).

Townsend's big-eared bat (Plecotus townsendii) is a medium-sized, light brown bat with the
longest ears of any bat on the Hanford Site. This bat is primarily a cave-dwelling species, but also
will roost in buildings. It is associatedwith pine and juniperforests and semi-arid habitats, where it
forages on insects. Females roost in small groups, but males generally roost singly, except during
mating,which occurs in the fall. Young are born from late May to July. No studies of this bat on
the Hanford Site have been published, although it is presumedforaging and habitatrange would be
limited to the riparian and riverineareas of the Site, especially nearabandonedbuildings and tunnels.
Townsend's big-eared bat is a candidate for protectionunderthe EndangeredSpecies Act.

Merriam's shrews (Sorex merriami) and vagrantshrews (Sorex vagrans) have been occasionally
capturedon the HanfordSite (Rickard et al. 1974; Rogers and Rickard 1977). Vagrantshrews are
thought to occur primarilyin riparian portions of the HartfordSite, such as near RattlesnakeSprings
and the ColumbiaRiver (Rickard et al. 1974). Merriam'sshrews are thought to be most abundantin
the three-tipsagebrushand old-growth big sagebrush communitiesat higher elevations, although they
are not an uncommondietary componentof long-eared owls andburrowingowls on the HartfordSite
(Fitzner et al. 1981).
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Montane voles (Microtus montanus) are generally associatedwith dense, herbaceous vegetation
of riparianareas along the ColumbiaRiver (Rickardet al. 1974). These creatures are occasionally
takenby owls huntingon the HartfordSite, and are thought to be a relatively scarce componentof the
small mammalcommunity (Fitzneret al. 198I). Montanevoles also use the abandoned fields
associatedwith Snively Canyon on the ALE Reserve whereSnively Creek andDry Creek provide
easily accessible water.

. The sagebrushvole (Lagurus curtatus) occurs in sagebrushhabitatson the HanfordSite,
although its distributionappearsto be limited to higher elevations (Rickardet al. 1974). Before 1972,
only four sagebrushvoles hadbeen capturedon the Site at elevations below 1000 ft, and all four were

, capturednear RattlesnakeSprings (O'Farrell 1972; 1975). Most captureshave been at uppereleva-
tions on RattlesnakeMountain (O'Farrell 1972; 1975). An intensivetrappingeffort (5000 trap nights) i

near the B-C cribs area on the 200 Area Plateauobtained a single sagebrush vole (Hedlund and
Rogers 1976). The distributionof sagebrushvoles appears to be tied to the big sagebrush/bluebunch
wheatgrassplantcommunity (O'Farrell 1972). Sagebrush voles are occasionally found in the diets of
great horned owls andlong-eared owls on the Hanford Site (Fitzner et al. 1981). They consume
primarily green vegetation from grasses, forbs, andbig sagebrush(Jamesand Booth 1952).

Least chipmunks(Eutamius minimus) occur on the HartfordSite in the upperelevations of
RattlesnakeMountain. They are primarily granivores, feeding on seeds of grasses and forbs,
although they also consume insects when available(Jameson and Peters 1988), and dig burrowsfor
shelter and reproduction.

Yellow-bellied marmots(Marmotaflaviventris) occur on the HanfordSite primarily in the
vicinity of rock outcrops, underwhich they construct burrowsfor use as refuges and hibernacula
(Frase andHoffmann 1980). This species hibernatesfromJuly throughlate February, emerging to
forage on the accumulatedwinter growth of the native plants (Hall 1946). They consume primarily
grasses and forbs (Armitage 1979). Yellow-bellied marmots have not been studied on the Hartford
Site.

Black-tailedjackrabbits are found in nearly all habitats in the shrub-steppe region, and are the
most common lagomorph on the Hanford Site (Rickard et al. 1974). Black-tailed jackrabbits on the
Columbia River Plain feed most heavily on needle-and-thread grass, yarrow, turpentine cymopterus,
and tumble mustard (Uresk et al. 1975), and depend on shrubs for protective cover. Black-tailed
jackrabbits are the principal prey of golden eagles wintering on the Hartford Site (Rickard et al. 1974)
and are important constituents in the diets of great horned owls, long-eared owls, barn owls,
ferruginous hawks, Swainson's hawks, and red-tailed hawks (Fitzner et al. 1981).

t

White-tailedjackrabbits (Lepus townsendz3occur in sagebrush/bunchgrass habitats, generally at
higher elevations than black-tailed jackrabbits. Their diet consists primarily of forbs during the
summer months, and shrubs in the winter (James 1967). They are primarily nocturnal, using shrubs
and/or shallow burrows for cover during the day (Flux and Angermann 1990). They are classified as
protected wildlife by the state of Washington.

Nuttall's cottontails (Syvilagus nuttallii) are expected to occur where badger burrows or other
cover, such as that found associated with human construction, are available (Rickard et al. 1974).
Cottontails are major constituents in the diets of great horned owls, long-eared owls, barn owls,

3.11



red-tailed hawks, Swainson's hawks, prairiefalcons, andferruginoushawks feeding on the Hanford
Site (Fitzneret al. 1981). No dataare availabledescribingthe density of Nuttall's cottontailson the
HartfordSite. Nuttall's cottontailswere observed on the 300 Area waste sites (Fitzneret al. 1979;
Rickardet _l. 1990).

Pygmy rabbits(Brachylagus idahoensis) were reportedfrom one areaon the ALE Reserve
(Fitzner and Gray 1991). No pygmy rabbitcolony has existed at the original area of the sighting
since wildfires removed sagebrushfrom the area in 1984. These are the smallest rabbits in North
America and the only rabbit in North Americato dig its own burrows (WDW 1993). Pygmy rabbits
dependheavily on sagebrush,which comprisesup to 99 % of its diet. Dense sagebrush growing on
relatively deep, loose soils are importanthabitat characteristicsfor this species. Surveys of likely
sagebrush habitaton the Site duringthe winter and springmonths of 1992-1993 were conducted;
however, no individualsof this species or evidence of pygmy rabbitburrowswere found. Because of
the decline of the pygmy rabbit in Washington, this species has been recommended to be upgraded
from a listing as state threatened to state endangered (WDW 1993).

Mus?rats (Ondatra zibethica) are associated with riparian areas on the Hanford Site, occurring in
ponds and ditches (Rogers and Rickard 1977), as well as the Columbia River and its backwaters
(Rickard et al. 1974). Their numbers and details of their distributions have not been determined.
They are occasionally taken by great horned owls and larger raptors, though in apparently small
numbers (Rickard et al. 1974; Fitzner et al. 1981).

Beavers (Castor canadensis) are the largest membersof the rodent family in North America.
They are semi-aquatic,spending most of their lives in the water. They are commonly associated with
the construction of beaver dams; however, animals on large rivers such as the Columbiaconstruct
only lodges along the riverbanks (Hill 1982). They consume the leaves, young twigs, andcambium
of willow and other riparian trees, while their primarypredatoris the coyote (Hill 1982; Rickard
et al. 1974).

River otters (Latra canadensis) are seldom seen along the ColumbiaRiver. However, the few
recent sitings of this species may indicate that a few breeding pairs exist in the Hartford Reach.

Coyotes are the most abundant large carnivoreson the HartfordSite. They have not been
studied to any extent on the Hanford Site except on the ALE Reserve. Their diet is diverse,
reflecting the availability of prey. Where the Great Basin pocket mouse is most abundant in the
habitat, they have been found to be most abundant in the coyote diet (Stoel 1976). Other prey include
leporids, voles, pocket gophers, ground squirrels, mule"deer fawns, birds, reptiles, beetles, and
grasshoppers (Stoel 1976; Steigers and Flinders 1980). Coyote density on the ALE Reserve has been
estimated at 1 coyote/2.5 km2 (Crabtree 1989); Steigers and Flinders (1980) estimated coyote density
near the Columbia River to be 1 coyote/4 kn_.

Raccoons (Procyon lotor) are nocturnal carnivores that inhabit the riparian areas of the Columbia
River (Rickard et al. 1974). They feed on a variety of prey, including fish, crustaceans, insects,
reptiles, amphibians, birds, and other mammals (Kaufmann 1982). No studies of this mammal have
been conducted on the HartfordSite.
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Long-tailed weasels (Mustelafrenata) are scarce inhabitantsof the Hanfordarea. They have
been reported on the ALE Reserve and in riparian habitatsalong the Columbia River (Rickard et al.
1974). Their primary prey includes rodents, shrews, and young rabbits (Svendsen 1982).

Badgers are a carnivorenot commonlyobserved on the HanfordSite and their densities in this
area are unknown. Estimatesof badgerdensities in similar habitatsof south-centralIdahoranged
from 2 to 7 badgers/km2 (Messick and Hornocker 1981). Badgerhome-range sizes range from 0.2 to

• 4.0 km2 (Messick andHornocker 1981). These animals feed primarilyon ground squirrels,small
mammals, and arthropods(Messick and Hornocker1981). Excavationsby badgers were found in the
300 Area burial grounds (Fitzneret al. 1979; Rickardet al. 1990).

Mule deer are common and range over the entire Hanford Site at various times of the year. The
greatestconcentrationsof deer are along the ColumbiaRiver, near Gable Mountain,and on the
200 Area Plateau. Deer are usually dispersedthroughoutfavorablehabitats in small groupsor singly.
These mule deer are mainly forb and shrubconsumers (Ureskand Uresk 1980). Naturalmortality of
mule deerfawns on the HanfordSite is relatively high, mostly as a result of coyote predation
(Steigersand Flinders 1980). Mule deer home ranges averageapproximately40 km2 (Eberhardtet al.
1982), with densities near the ColumbiaRiver of approximately1 deer/60 ha (Steigers and Flinders
1980). Populationestimatesof the numberof deer on the HartfordSite have not been completed, but
it is generally believed that "several hundred"mule deer inhabitthe Site. Habitatuse, movement,
andpopulationdynamics are currently under study as part of PNL's Wildlife ResourcesMonitoring
Project.

Elk are a relativelyrecent additionto HanfordSite wildlife and the elk populationis monitored
annuallyby PNL's WildlifeResourcesMonitoringProject. A small numberof elk were first noted
on the ALE Reserve in the early 1970s. The herd has grown in size to about250 animals that range
primarilyon the ALE Reserve and nearby private, state, and federalproperties (Appendix A, Fig-
ure A.5). Elk have not been observed using the portion of the HanfordSite that lies to the east of
statehighway240. While on the Hanford Site, these animals use areas on the slopes of the
RattlesnakeHills and the Yakima and Umtanumridges.

3.3 Reptiles and Amphibians

Common herpetiles (reptilesand amphibians)of the shrub-steppehabitatson the HanfordSite
are listed in Table 3.3. Side-blotched lizards (Uta stansburiana) are by far the most abundantreptile
in all these habitats, butdo not appearto inhabit areas above 400 m (Rickard1968). The most
common snakes are the westernyellow-bellied racer(Coluber constrictor) and the GreatBasin gopher
snake (Pituophis melanoleucus). Snakes are active from April untilOctober (Nussbaumet al. 1983).

• Stripedwhipsnakes (Masticophis taeniatus), a state candidatespecies, anddesert nightsnakes
(Hypsiglena torquata) are found very infrequentlyon site. The Northern Pacific rattlesnake(Crotalus
viridis) and the desertnightsnake are most often found in or near basalt outcrops(Fitznerand Gray
1991). The painted turtle(Chrysemys picta) is also listed by Fitzner and Gray (1991) as occurringin
ponds on the HanfordSite.
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Table 3.3. Common Reptiles and Amphibians of Shrub-SteppeHabitatson the Hanford Site

CommonName S_ientificName .....

Western yellow-bellied racer Coluber constrictor
GreatBasin gopher snake Pituophis melanoleucus
NorthernPacific rattlesnake Crotalus viridis

Northernsagebrush lizard Sceloporus graciosus
Side-blotched lizard Uta stansburiana

Great Basin spadefoottoad Scaphiopus intermontanus
Woodhouse's toad Bufo woodhouseii

Pacific treefrog Hyla regiUa

In a studyof habitatassociationsof herpetiles, Marret al. (1988) found no lizards in the
hopsage/Sandberg'sbluegrasshabitats,and approximatelyone third the abundanceof snakes as was
found in sagebrush/Sandberg'sbluegrassor sagebrush/cheatgrasshabitats. Snakes and lizardswere
capturedat almostequal rateson a per-trap-nightbasis in the sagebrushhabitats. The northern
Pacific rattlesnakewas capturedonly in the vicinity of talus slopes, near Gable Mountain. Northern
sagebrushlizards (Sceloporus graciosus) were capturedonly in bitterbrush/Sandberg'sbluegrass
habitat.

The Great Basin spadefoottoad (Scaphiopus intermontanus) is limited in its distributionto the
vicinity of riparianhabitats, where it often frequentsthe nearby dry shrublands. It reproducesfrom
May to June (Nussbaumet al. 1983). Cushing(1992) reportsthat Woodhouse's toad (Bufo
woodhouseiOand the Pacific treefrog (Hyla regiUa)are found nearpermanent water bodies and along
the ColumbiaRiver.

3.4 Terrestrial and Aquatic Invertebrates =

More than 300 terrestrialandaquatic insectspecies are found on the HanfordSite (ERDA 1975;
Rogers 1979, Table 3.4). Insects and other relatedarthropodgroups (mites and spiders) are
ubiquitouswithin terrestrialhabitats at the Hanford Site. However, they are not uniformlydistributed
across all habitats. The greatest numbersare associated with the bunchgrasscommunity where most
individualsoccur either within the bunchgrassclumps or within the litter layer associated with shrubs,
mostly sagebrush(Rickard et al. 1988).

The majortaxonomic groupings, as indicatedby biomass estimates, are coleoptera(beetles),
hymenoptera(ants, bees, and wasps), and lepidoptera(moths and butterflies). Darkling beetles
(tenebrionidae)andgroundbeetles (carabidae)are the most commonbeetles present. Ants
(formicidae)comprise the most common hymenopterpresent, and moths comprise the most common
lepidopterans.
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Table 3.4. Relative Abundance(%) of InsectTaxa Collectedfrom
Sagebrush,Rabbitbrush,and Hopsage (Rogers 1979)

Taxa _ Rabbitbrush

Hemiptera 44.6 l 1.7 6.4
Homoptera 33.0 31.2 6.1

• Orthoptera 7.3 24.0 21.8
Araneida 6.5 20.7 21.3

. Hymenoptera 4.2 2.9 5.8
Coleoptera 1.7 1.9 27.4

Lepidoptera 1.2 6.1 5.3
Diptera 1.1 1.2 5.3
Neuroptera 0.3 0.3 0.3
Other O.I O.1 O.3

The abundanceof beetles varies accordingto the season, elevation, andwithin differentbiotic
communities. In general, beetles are most abundantat low elevations and least abundantat the
highest elevations (Rickard 1970). While most species occur abovegroundfrom early springuntil
fall, some, like the fall dwelling darkling beetles Philolithus densicoUisand Stenomorpha puncticoliis,
only occur abovegroundduring the period from Septemberto December (Rogers andRickard 1977).
Darkling beetles are a dominantpart of the insect communityin Hartfordhabitats. Eighteen different
species are knownto inhabitthe Site.

•Cheatgrasscommunities appearto be less valuable as habitatfor insects. Beetles andgrass-
hoppers tend to be the dominant taxa and sometimescan be very abundant. For example the
migratorygrasshopperMelanoplus sanguinipes is occasionally very abundantin cheatgrass
communities wherepeak abundancemay reach 50/per square meter (Rogers and Uresk 1984).
Seventeendifferent species of grasshoppersare known to inhabit the Site.

Sometimes insects become so abundantthey completelydefoliate shrubs or consumea significant
portion of the total forage availableto other consumers. They are also importantsources of food for
other higherlevel consumers and, therefore, help define sensitive h_'fitat areas for other species.

Benthic organisms are found either attachedto or closely associated with the substratumin the
river. All majorfreshwater benthic taxa are representedin the ColumbiaRiver, and insect larvae
such as caddisflies (Trichoptera).,midgeflies (Chironomidae),and blackflies (Simuliidae)are

• dominant. Dominant caddisflyspecies are Hydropsyche cockerelll, Cheumatopsyche campyla, and
C. enonis. Peak larval insect densities are found in late fall andwinter, and the majoremergence is
in springand summer (Wolf 1976). Otherbenthic organisms include molluscs, sponges, and
crayfish. Stomach contents of fish collected in the HartfordReach from June 1973 through March
1980 revealed that benthic invertebratesare importantfood items for nearly all juvenile and adult fish.
A close relationshipalso exists between food organisms in the stomach contents and those in the
benthic and invertebratedrift communities.
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Two aquaticmollusc species of concernoccur in the HartfordReach of the ColumbiaRiver: the
Columbiapebblesnail(Fluminicola columbiana) andthe shortfacelanx (Fisherola nuttalli). Both are
federally listed candidatespecies, and both are state listed candidate species (Cushing 1992). The
Hanford Reach contains a small populationof the Columbiapebblesnaiiand a large populationof the
shortface lanx (Neitzel and Frest 1993). Both of these species occupy areasof the river with
sufficient flow, oxygenation, andstable substratumeven in the absenceof rapidsor whitewaterareas.
They are obligate perilithongrazerswhose diet consists largely of diatomsand smaller epilithic and
epiphytic algae. Both species are semelparous; longevity seldom exceeds 1 year.

One new land snail species was encounteredduringrecentsurveys of springs and streams on the
Hanford Site (Frest andJohannes1993). The species, Cryptomastix n. sp., was found at a single site
and is most likely closely relatedto C. hendersonii, which is a taxon suggestedas a candidatefor
listing as state threatened. Frest and Johannes(1993) suggest that the new Cryptomastix species
should also be considereda probablecandidatefor listing and protection.

3.5 Fisheries

The Hanford Reach is the only remainingsection of the mainstemColumbiaRiver that supports
healthy populationsof fish species that are native to free=flowingaquaticsystems. This is a direct
resultof the unique and diversified aquatichabitat found within the Reach. Over 43 species of fish
have been documentedin the Hanford Reachsince 1943 (Grayand Dauble 1977). Native fish species
of importancefound in the Reach includefall chinooksalmon (Oncorhynchus tshawytscha), steelhead
trout (O. mykiss), mountainwhitefish (Prosopium wUliamsonO,white sturgeon(Acipenser
transmontanus), sandroller(Percopis transmontana), paiute sculpin (Coitus beldingi), and mountain
sucker (Catostomus platyrhynchus). Coho (O. kisutch), sockeye (O. nerka), and other stocks of
native chinook salmon migrate through the Hanford Reach. Other importantnon-nativeresident fish
species include smallmouthbass (Micropterus dolomieuO, iargemouth bass (Micropterus salmoktes),
and walleye (Stizostedion vitreum).

Fisheries managementwithin the HanfordReach has focused on fall chinook salmon. This stock
of fall chinook salmon is extremely valuable to the ColumbiaRiver tribal cultures, the ocean troll,
and the recreational angler (Dauble and Watson 1990). Populationsof fall chinook salmon within the
Reach are sustained through artificialand naturalproduction. The HartfordReach provides the last
section of the mainstemColumbiaRiver where salmon are able to spawn. An annualcensus of fall
chinook salmon spawningsince 1948 indicatesfall chinooksalmon spawn throughoutthe entire Reach
with over 60% of the spawningoccurringat Vernita Bar and in the Locke Island area near the White
Bluffs (Dauble and Watson 1990; Swan 1989, Figure 3.1). Watertemperature,velocity and flow,
substratesize, interstitialcomposition, and intergravelpermeabilityall affect the distributionof
salmon spawning (Chapman1988). Backwatersloughs and shoreline embaymentsprovide excellent
foragingand rearingareas for juvenile salmon.
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Althoughsteelhead andchinook salmon have a similarlife cycle, little is knownabout the
quantity and quality of steelheadtroutspawning, rearing, and adultholding habitatin the Hartford
Reach (Watson1973). Countsfrom 1972 to 1988 indicatethat about20,000 steelheadtroutpassed
McNary Dam butdid not pass Priest Rapidsor Ice Harbor dams. Someof these fish enter the
Yakima River while some are caught in the sportfishery. The remainderrepresentpotential
spawners. It appearsa substantialnumberof steelheadterminatetheir migrationin the Hartford
Reach. Habitatrequirementsof steelheadtroutare generally similar to those of fall chinook salmon.

o

Mountainwhitefishdependon uniform flows, waterdepthsof 1 to 2 m, andsubstrateranging in
size from gravel to coarse rubble (Brown 1952). Adultwhitefish appearto use habitatranging from
nearshore riffle areas to deep pools out of the main current. From October throughJanuary,large
numbersof whitefish migrate upstreamtowards Priest RapidsDam to spawn (Fickeisen et al. 1980a).
Following emergence in early April and May, juvenile mountain whitefish are found in shallow near
shore pools where there is a mix of mud and rubble substrateadjacentto areas off the main current.
Although specific studies have not been done on HartfordReach whitefish, probablehabitat for this
species most likely exists throughoutthe entire Reach (Fickeisenet al. 1980b).

Before the construction of hydropowerdamson the ColumbiaRiver, white sturgeonmost likely
migrated into the upperreaches of the ColumbiaRiver into Canadato spawn. Dam operationsin the
ColumbiaRiver have changed the hydrologicalconditions necessary for successful egg incubation,
rearing of young, and prey production(Coon et al. 1977). The HanfordReach comprises the only
significant remainingsection of the inland ColumbiaRiver where white sturgeonare able to spawn
(Mullan 1986). Sturgeonhave been documentedto use the entire Reach (Hayneset al. 1978).
Although their habitat requirementswithin the Reachhave not been studied specifically, probable
spawningand rearingareas are dispersedthroughoutthe entire Reach (Fickeisenet al. 1980a). White
sturgeonprovidea unique sport fishing opportunitywithin the Reach and most likely contribute to the
commercialand recreationalharvest downstream.

The sandroller is classified as a proposedmonitor species in the state of Washingtonand is
designated as a species of special concernbecause of its limited distribution(Johnson 1987). It is
endemic to the ColumbiaRiver system, but is currentlyfoundonly in limited areas includingthe
HanfordReach. Fish locatedat night were observed in shallow sand depressionsat water depths of
approximately4 m (Gray and Dauble 1976). In other partsof its range it uses debris, tree roots, and
undercut banksfor cover in quiet backwatersduring the day (Wydoski andWhitney 1979). Paiute
sculpinand mountainsuckerare also listed as species of special concern in the state of Washington
(Johnson1987). Both species are native to the ColumbiaRiver system and are found in the Hanford
Reach.

Non-nativeresident fish of importanceinclude smallmouthand largemouthbass. Of the two
species, smaUmouthbass are more abundantin the HartfordReach. Smallmouthbass were introduced
into the YakimaRiver system around 1925 and dispersedthroughoutthe Hanford Reach (Fickeisen
et al. 1980b). Adult smallmouth migrate long distances to spawn in the warm back waters of the
HanfordReach in the early summer. Juvenilesare reared in these rich environmentsand feed on a
diverse assemblage of insectsand fish. A popular sport fishery exists for smallmouth bass in the
Hanford Reach. Another non-nativeresidentfish species found in the Hanford Reach is walleye.
Although not as common as smallmouthbass, walleye are occasionally caught by anglers in the
HanfordReach.
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4.0 Plant Species of Concern

Twelve species of plants that exist on or are known to exist near the Hanford Site are of special
concern (Sackschewsky 1992) (Table 4.1). Four of these species are currently candidates for federal
protection under the Endangered Species Act: northern wormwood (Artemisia campestris ssp.
borealis vat. wormskioldiO, persistent sepal (Columbia) yellowcress, Hoover's desert parsley, and
Columbia millcvetch (Astragalus columbianus) (55 FR 6184-6229). At the state level, northern¢

wormwood and Columbia yeUowcress are listed as endangered, while Hoover's desert parsley and
Columbia milkvetch are listed as threatened (Washington Natural Heritage Program 1990).

. Washington State lists eight plant species known to occur on l-lanford as sensitive: gray cryptantha
(Cryptantha leucophaea), bristly cryptantha (Cryptantha interrupta), Piper's daisy (Erigeron
piperianus), dense sedge (Carex densa), shining flatsedge (Cyperus rivularis), southern mudwort
(UmoseUaacaulis), false pimpernel (Lindernia anagaUidea), and dwarf evening primrose (Oenothera
pygmaea). None of these state-sensitive species are candidates for federal protection. The
approximate locations of areas where populations of plant species of concern are known to occur are
shown in Figure 4.1. This figure is not intended to represent all areas where species of concern
might exist, but only shows general locations where plant populations are known.

4.1 Riparian and Wetland Species

Six of the 12 species of concern occur in wetland or riparian-zone habitats associated with the
Columbia River: Columbia yellowcress, northern wormwood, dense sedge, shining flatsedge, false
pimpernel, and southern mudwort.

Columbia yellowcress is found at a number of locations along the shoreline of the Columbia
River (Sackschewsky 1992; Sauerand Leder 1985). This species is a perennialclonal species in the
Brassicaceae family known from 11 sites in Washingtonand Oregon. The Hanford Reach is believed
to supportthe largest knownpopulationof this rare species in WashingtonState. It grows in river
gravels and cobbles, but can survive in sandy soils and in association with other plant species. Flat to
gently sloping, cobbly, sandy substrateis the general habitat type. Becauseof its proximityto the
water, this species often may be submergedwhen regulationof river flows by the upriverdams
causes river levels to rise.

Northern wormwood has not been found on the Hanford Site, but one of the two known
• populationsfor this species occurs upstreamwithin 25 km of Site boundaries. The habitatfor this

species is "non-wetland riparian" (Sackschewsky 1992). Plants usually occur on cobble/stony soils in
association with a number of other species. This variety of northern wormwood appears quite similar

• to other varieties of Artemisia campestris, but plants are generally smaller. Most importantly, the
wormsla'oldiivariety flowers in April, while other wormwood varieties flower during the summer
months. Cobble/gravel bars located along the Hanford Reach within Site boundaries appear to
provide suitablehabitat for this species. In cooperation with the Nature Conservancy, PNL staff
conducted preliminary surveys of likely habitat during spring months of 1993, but did not identify any
populations on the Site. Because of the rarity of this variety of wormwood and the large amount of
suitable habitat along the shoreline and islands of the Columbia River, special emphasis should be
given to ascertain its status on the Hanford Site.
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Table 4.1. Status of Plant Species of Concern on the Hanford Site

Family Common Name Latin Name HabitatAssociation • Statu_cal

Brassic.aceae Columbiayellowcress Rorippa columbiae Riparian,shoreline FC, SE

Northernwormwood ArtemLslammpesv'/s q_p. Riparian, FC, SE
borealls vat wormsktoldii cobble/gravelbars

Fabi_,eae Columbiamilkveteh As_&a/us columb/anus Sagebrush-steppe, FC, ST
basalt outcrops

Apiac,eae Hoover's desert parsley Lomat/um tuberosum Basaltoutcrops, FC, ST
scree slopes

Boraginaceae Graycryptantha Cryptantha leucophaea Sagebrush-steppe SS
sandy soils

Boraginaceae Bristlycryptantha Cryptantha interrupta Sagebrush-steppe SS

Cyperaceae Dense sedge Carex densa Riparian, wetlands SS

Cyperaceae Shining flatsedge Cyperus rivularis Riparian, wetlands SS

Asteraceae Piper's daisy Erigeron piperianus Sagebrush-steppe SS

Scrophulariaceae Southernmudwort Limosella acau/ts Riparian, wetlands SS

Scrophulariaceae False pimpernel Lindernia anagaUidea Riparian, wetlands SS

Onag_ Dwarf eveningprimrose Oenothera pygmaea Sagebrush-steppe SS

(a) FC = Federalcandidate.
SE = Stateendangered.
ST - State threatened.
SS = State sensitive.

Dense sedge has been reported and shining flatsedge has been found in wetland habitats in the

vicinity of the 100 B and C Areas. Suitable habitat may exist at other locations along the Columbia
River banks in wet, marshy areas and wetlands. False pimpernel has been found in wetlands adjacent
to the 100 Areas, and suitable habitat is available at other locations on the river. The southern
mudwort grows in shallow water or wet mud along the Columbia near the 100 Areas. This species
flowers in August or September and may be located in other suitable habitat areas along the river.

4.2 Upland Plant Species

Of the six plant species of concern that are not associated with riparian habitat, only four are
known to be located within Hanford Site boundaries. These species occur in several different habitat
types on different soils.

Columbia milk'vetch is found on Umtanum Ridge and near the Midway power substation. This
species was believed to be extinct before it was relocated 15 years ago near Hanford on the U.S.
Army's Yakima Training Center. It is most often found on stony or sandy soils in association with
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sagebrush, andflowers in early April. Hoover's desertparsley also is found on Umtanum Ridge near
the Midway substation. This desertparsley prefersscree slopes as a habitatandusually blooms in
MarchandApril.

Piper's daisy has been found in both sagebrush-steppeon the ColumbiaRiver Plain and in
sagebrush-steppeat higher elevations. This species has been found in association withseveral
disturbedareas on the site as well, but is most usually found in undisturbed,sagebrush-steppe
growing on sandy soils. This species normallyflowers duringMay. Gray cryptanthais found in
sand dune habitattypes growing in associationwith buckwheat,bitterbrush,and needle and thread
grass. This perennialforb is a memberof the Boraginaceae family and usually flowers in April and
May.

Bristlycryptantha,another memberof the Bora&inaceae family, has been found across the
ColumbiaRiver near the White Bluffs. The proximityof this populationof a state-sensitivespecies
requiresthatwe consider it as potential inhabitantof the HartfordSite. The dwarf evening primrose
has been found in two disturbedgravel pits on the ColumbiaRiver Plain. This is an annual species in
the Onagraceae thatflowers in late May andJune. It is likely that it also occurs in non-disturbed
areas on the HanfordSite.
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5.0 Potential Areas of Sensitive or Critical Habitat

The wildlife and plant speciesof concern that inhabit the Hanford Site range across several of
the primary habitat types discussed in previous sections. Areas of sensitive or critical habitat for a
particular species include those areas required to maintain healthy breeding or reproducing popula-
tions of that particular plant or animal species. Because the biota and the biologic processes

• associated with them are dynamic, sensitive or critical habitat areas on the HartfordSite may also be
dynamic, changing as species distributions change or as seasons change. Determining whether a par-
ticular area provides sensitive or critical habitat for a species is predicated on understanding both the

• natural history of a species and its habitat requirements.

Within each description of a habitat type, we have briefly described the important wildlife and
plant species that rely on that particular habitat. Tabular information provided in Sections 3.0 and
4.0 lists preferred habitat types for wildlife species and the vegetation associations in which sensitive
plant species are located. Some of this information is summarized here. However, in any assessment
of habitat for a particular species, an in-depth review of species habitat requirements, distribution, and
seasonality should be conducted.

Of the habitat types identified in this document, two are particularly sensitive in terms of wildlife
and plant species of concern: riparian areas and shrub-steppe stands on the Columbia River Plain.
Other areas of habitat on the Site may also be sensitive depending on the species being considered and
the time of year.

Riparian zones associated with the Columbia River and streams and springs are highly diverse.
Both permaiient and ephemeral stream/spring riparian areas on the site are potentially sensitive areas
still being surveyed for the presence of sensitive mollusc species. These streams, springs, and seeps
also provide an important water source for terrestrial species. The riverine/riparian zone along the
Columbia River is potentially sensitive because they may contain: 1) wetlands and the associated
plant species of concern, 2) wintering bald eagle roosting and perching areas, 3) Columbia
yellowcress along the wetted shoreline of the river and the potential for the occurrence of northern
wormwood on the cobbly substrate of the bars and islands in the river, and 4) a large number of
shore birds that are of potential concern (see Table 3.1) and waterfowl that use the Hanford Reach,
including the American white pelican (Pelecanus erythrorhynchos), great blue heron, and sandhill
crane (Grus canadensis).

. The remaining shrub-steppe habitat on the Columbia River Plain is a potentially sensitive habitat
area because it provides critical nesting habitat for the loggerhead shrike (Appendix A, Figure A. 1),
sage sparrow, and sage thrasher. Other bird species of concern that inhabit shrub-steppe include the

• burrowing owl, ferruginous hawk, golden eagle, grasshopper sparrow, long-billed curlew, northern
goshawk, prairie falcon, sandhill crane, snowy owl, and Swainson's hawk. Several of the preceding
species also require the adjacent riverine habitat provided by the Hanford Reach. The old-growth
shrub-steppe on the plain may become a more critical element for wildlife as the amount of shrub-
steppe habitat within Washington State continues to decline through agricultural, industrial and urban
development.
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Sand dunes and blowouts are a sensitive habitattype because some of them harbor plant species

of concern on the Hanford Site. Although complete surveys of the dunes for gray cryptantha have
not been conducted, it is likely that this species is distributedacross the sand dune habitat type.
Basalt outcrops and scree slopes provide preferredhabitat for protected plant species such as Hoover's
desertparsley. The shrub-steppe surrounding basalt outcrops may also support sensitive flora, as is
the case on Umtanum Ridge above JuniperSprings where several plant species of concern occur.

One potentially sensitive habitatarea on the Hanford Site is not associated with any particular
vegetation association. During the past 5 years, ferruginoushawks on the Hanford Site have nested
on towers supporting power transmission lines. The habitat in the areas surrounding these towers that
support nests is sensitive during the months of March to Septemberwhen ferruginous hawks inhabit
the areas.
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Appendix A

Locations of Selected Species of Concern
on the Hanford Site
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Lapwai, ID 83540 6 U.S. EnvironmentalProration Agency
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K. V. Clarke A5-15
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R. G. Holt A5-15
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Pacific NW Region R.K. Stewart A5-19
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WashingtonStateDepartmentof Ecology
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M. R. Sackschewsky H4-14 L.E. Rogers K6-63
J. W. Schmidt H6-30 C.L. Savard K6-86
M. R. Schwab H6-07 R.K. Woodruff K6-61

J. A. Stegen H6-02 Publishing Coordination K1-06
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M. J. Graham K6-78

P. M. Irving K6-98
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