
Q+_++ _'L,

_'__/f_" L __ b.'. 1100 Wayne Avenu_n_ui_?l_O Management_301/587_8202

S,IverSpr,ngMaryland20910 _¢._jb_ ilil)} _d " _._"_

+ +++

+N+_'++:+:+ + +++_:_:":_:i::_:{b

+ +i'+ __ I_IqNUFI:::ICTUREDTO IqTTI+ISTIqNDIqRDS _ _

BY t:::IPPLIED TPIFIGE, TNC.

4 °++_"+





, l

PNL-9380

II IIIII I

Wildlife Studies on
the Hanford Site:

1993 Highlights Report

L. L. Cadwell

iiii II III

April 1994

Prepared for the U.S. Department of Energy
under Contract DE-AC06-76RLO 1830

Pacific Northwest Laboratory
Operated for the U.S. Department of Energy
by Battelle Memorial Institute

Z
im

 eBallelle o

OISI1_IBU1'IONOF THIS DOOUMENT IS UNL.IM_



DISCLAIMER

This report was prepared as an account of work sponsored by an agency of the
United States Government. Neither the United States Government nor any agency
thereof, nor Battelle Memorial Institute, nor any of their employees, makes any
warranty, expressed or implied, or assumesany legal liability or responsibility for
the accuracy, completeness, or usefulnessof any information, apparatus, product,
or processdisclosed, or represents that itsuse would not infringe privately owned
rights. Reference herein to any specific commercial product, process, or service by
trade name, trademark, manufacturer, or otherwise does not necessarily constitute
or imply its endorsement, recommendation, or favoring by the United States
Government or any agency thereof, or Battelle Memorial Institute. The views and
opinions of authors expressed herein do not necessarily state or reflect those of the

United States Government or any agency thereof.

PACIFIC NORTHWEST LABORATORY

operated by
BATTELLE MEMORIAL INSTITUTE

for the

UNITED STATES DEPARTMENT OF ENERGY

under Contract DE-ACO6-76RL O 7830

Printedin the United Statesof America

Availableto DOE and DOE contractorsfrom the

Office of ScientificandTechnicalInformation,P.O. Box62, Oak Ridge,TN 37831;
pricesavailablefrom (615) 576-8401. FTS626-8401.

Availableto the publicfrom theNational TechnicalInformationService,
U.S. Department of Commerce,5285 Port RoyalRd.,Springfield,VA 22161.

_The contents of this report were printed on recycled paper



' ' PNL-9380
UC-600

Wildlife Studies on the Hanford Site:

1993 Highlights Report

L. L. Cadwell, Editor

April 1994

Prepared for the
U.S. Department of Energy
under Contract DE-AC06-76RLO 1830

Pacific Northwest Laboratory

Richland, Washington 99352 iI'_'_,.i.'_"__jl'_'i__'__" __o".__'_" _'_'"ll_, ""_i'_i_.•

DISTRIBUTION OF THIS DOCUMENT !_':_UHLiMITEI3



Executive Summary

Pacific Northwest Laboratory (PNL) manages the for sage grouse, pygmy rabbits, and northern worm-
Hanford Site's Wildlife Resources Monitoring Project wood. Although no specimens of these species were
for the U.S. Department of Energy (DOE). The put- found, maps detailing areas searched were created.
poses of the project are to monitor and report trends
in wildlife populations, conduct surveys to identify, The 10 nesting pairs offerruginous hawks that used
record, and map populations of threatened, the Hanford Site in 1993 represented approximately
endangered, and sensitive plant and animal species, 25% of the Washington State population. Thus, it is
and cooperate with Washington State and federal apparent that Hanford land management decisions
and private agencies to help ensure the protection during environmental restoration have the potential
afforded by law to native species and their habitats, to impact the future status of this species, currently

listed as Washington State threatened.
ORen, project staff work side by side wi,_,hpublic
and private agency staff, including the Washington The population of island-nesting Canada Geese in
Department of Wildlife (WDF), the U.S. Fish and the Hanford Reach appears to be strong. In 1993,
Wildlife Service (USFWS), the Washington State 196 of 235 pairs nested successfully. That compares
Department of Natural Resources (DNR), the with 213 of 286 nesting pairs in 1992. The trend in
Washington State Department of Ecology (Ecology), recent years has been a shift in use by nesting geese
and The Nature Conservancy (TNC) to collect data from upstream islands to those nearer Richland.
useful for protecting wildlife and plants and for land- Nest predation by coyotes appears to have restricted
use planning. Census data and results of surveys nesting on upstream islands more so than on down-
and special study topics are shared freely among stream islands.
cooperating agencies. Special studies are also con-
ducted as needed to provide additional information Data are provided on the results of bird surveys con-
that may be required to assess, protect, or manage ducted in four distinct terrestrial habitat types at
wildlife resources at Hanford. This report describes Hartford as well as the locations of great blue heron
highlights of wildlife studies on the Site in 1993 for colonies along the Columbia River. Results from
both terrestrial and aquatic resources, riparian habitat bird surveys in Snively Canyon also

are included. These survey results will provide base-
Redd counts of fall chinook salmon in the Hanford line data for evaluating change in relative abun-
Reach suggest that the decline in salmon returning dance of bird species as environmental restoration
to spawn in the Columbia River adjacent to Hanford progresses on the Hanford Site. Great blue herons
has continued each year since 1989. The 1993 count have recently taken to nesting on transmission
(2873) declined by about 42% from 1992 and about towers where a power line crosses the Columbia
68% from the high in 1989 of approximately 9000. River. That adaptation by the birds suggests a
Radiotelemetry data show that many Hanford Reach scarcity of suitable groves along the shoreline, which
adult salmon migrate up the Snake River several are commonly used by these colonial nesters.
miles before returning to the Columbia River.

Mule deer studies have documented river crossings
Surveys conducted from 1988 through 1992 to deter- by deer marked in the 100 Areas. Some deer have
mine the distribution of land and freshwater moved to locations open to public hunting, including
mollusks on the Hanford Site and surrounding areas private property and the Wahluke Slope Wildlife
show that five species of freshwater mollusks and Recreation Area. Analysis for 9°Sr in antler samples
six species of snails were found at 21 locations on suggested that 9°St content was somewhat greater
the Site. Two freshwater species that are candidates in 100-Area deer than in deer from the Hanford
for protection, were identified from samples of townsite and south; however, a limited number of
Columbia River benthos, samples from shed antlers does not confirm that

result. The occurrence of abnormal antler develop-
A habitat map, showing major vegetation and land ment and atrophied testicles in some male deer is
use cover types for the Hanford Site was completed discussed, as are preliminary study results and
in 1993. The mapping effort was conducted in coop- plans for continuing to investigate possible causes
eration with WDW and Ecology. Wildlife Project staff for the abnormalities.
also cooperated with TNC staff to initiate surveys
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Elk count data through 1992 indicate a maximum timely entry of current information as it is being col-
of approximately 190 head. Estimates for 1993 will lected. Data displays that include capabilities to
not be completed until early 1994. A study to evaluate create Geographical Information System (GIS) map
birth control techniques and to determine the extent layers are also being added to the system. We envi-
ofassociatedbehavioralresponseinRockyMountain sion that as the Wildlife Resources Database
elk is described, continues to grow, so will its value both to DOE Site

managers and planners, and to interested stake-
The wildlife resources database is also described, holders planning for future development and uses
Recent efforts have included entering large amounts of the Hanford Site.
of historical data into a computerized system and

iv
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Introduction

Wildlife living on the Hanford Site, as is true for increasingly important function of the Wildlife
public and private property elsewhere in Project. Our staffcoordinates with both researchers
Washington, do not belong to the U.S. Department and enforcement personnel at state and federal
of Energy (DOE). Rather, they belong to the state, levels to help ensure the identification and !

and the Washington Department of Wildlife (WDW) protection of plants and animals as directed by
has the primary responsibility for their man- Washingtrn State codes and federal regulations.

agement. Some migratory wildlife species that cross Often, project staff work side by side with public
state boundaries also fall under the jurisdiction of and private agency staff, including the Washingtonthe U.S. FisE and Wildlife Service (USFWS). The

Department of Wildlife (WDF), the U.S. Fish and
USFWS monitors and coordinates the protection of Wildlife Service (USFWS), the Washington State
both plant and animal species that have been iden-
tified as threatened or endangered on the federal Department of Natural Resources (DNR), the

Washington State Department of Ecology (Ecology),
level as mandated by the Endangered Species Act and The Nature Conservancy (TNC) to collect data
(ESA). Animal species similarly identified on the useful for protecting wildlife and plants and for land-
state level are protected by WDW. Plants that have use planning. Census data and results of surveys
been identified in the state as threatened or endan- and special study topics are shared freely among
gered are monitored and protected by the
Washington State Department of Natural Resources cooperating agencies.
(DNR). This first annual report summarizes various activi-

ties conducted by the Wildlife Resources Monitoring
The Pacific Northwest Laboratory (PNL) Wildlife Project. Although the report emphasizes the 1993
ResourcesMonitoringProjectwas initiatedbyDOE calendaryear,dataresultsfrompreviousyearsalso
totrackthestatusofwildlifepopulationstodeter- have been included to show trends, where
mine whetherHanfordoperationsaffectedthem.
The projectcontinuestoconducta censusofwildlife appropriate.
populationsthatarehighlyvisible,economicallyor The reporthighlightsactivitiesrelatedtosalmon
aestheticallyimportant,and rareorotherwisecon- and mollusksontheHanfordReachoftheColumbia
sideredsensitive.Examples of long-termdata River;describeseffortstomap vegetationon theSite
collectedand maintained through the Wildlife and effortsto surveyspeciesof concern;provides
ResourcesMonitoringProjectincludeannualgoose descriptionsofshrub-steppebirdsurveys,including
nestingsurveysconductedonislandsintheHanford bald eagles,Canada geese,and hawks; outlines
Reach, winteringbald eaglesurveys,and fall effortstomonitormule deerand elkpopulationson
Chinooksalmonredd(nest)surveys, theSite;and describesdevelopmentofa biological

databasemanagement system (EcologicalData
Identifyingand mapping habitatson theHanford Manager).
Siteforthreatened,endangered,and otherwise
sensitivespecieshas,in recentyears,become an



Wildlife Monitoring Project Studies

Salmon Survey The low flow regime established at Priest Rapids
D.D. Dauble and D.R. Geist Dam helped in locating redds in the upper part of

the reach during both years. However, water levels
The objective of the salmon survey task is to survey near the 100-F slough and at Ringold were still high
spawning sitesoffall chinook salmon (Oncorhynchus during the mid-day surveys (i.e., flows appeared
tshawytscha) in the Hanford Reach of the Columbia above average discharge or >120Kcfs), and low redd
River. These surveys are typically conducted at counts in these areas may have been partially a
weekly intervals from mid-October through late result of depth of water over the redds.
November. Data collected include time of initial

spawning activity, peak spawning interval, and total
redds observed in designated index sites. Other Radlotelemetry Studies
activities include radiotracking of adult fall chinook In fall 1993, the Washington Department of Fisheries
salmon, identifying critical habitat, and reporting (WDF) radiotagged and released 200 adult fall
the information to fisheries management agencies, chinook salmon in the lower Snake River. The WDF

did not monitor the movement patterns of salmon

Aerial Surveys in the Hanford Reach because their study objective
was to determine passage problems in the Snake

During 1993, we conducted five aerial surveys of fall River. With the assistance of a student in the Science

chinook salmon spawning areas in the Hanford and Engineering Research Semester (SERS) pro-
Reach. The surveys were conducted weekly from late gram, we used these WDF-tagged fish to collect infor-
October through the end of November and covered marion on pre-spawning habitat use of adult salmon
the peak spawning interval. The peak redd counts in the Hanford Reach.
for fall chinook salmon in the Hanford Reach was
estimated _t 2873. The 1993 total was the lowest in Radiotagged fish were monitored at least 3 days per
more than a decade and comparable to those noted week from early October through the end of
in the late 1970s (Figure 1). The estimate was con- December 1993. Twenty-nine surveys were com-
sistent with expected escapement based on counts pleted using truck, boat, and aircraft. Preliminary.
of adult salmon passing McNary Dam. results indicate that approximately 25% of the fish

tagged in the lower Snake River were located at least
9000 . once in the Hanford Reach. Some fish traveled more

f than 250 km from the tagging location and entered

8000 - and exited the Hanford Reach several times. Fish

were observed to move from 1 to 30 km per day when
7000 - actively migrating, and held up to 21 days in one

6000 - location before spawning, generally downstream of
the spawning areas. Final analysis and summary of

5000 - radiotelemetry data be completed in 1994.
will

4000 - Characterization of Spawning Habitat
z 3000 - We also continued to develop a conceptual model of

critical habitat for fall chinook salmon using students

2000I. ,,_,_ fundedthroughtheformer-NorthwestCollegeand

UniversityAssociationforScience(NORCUS) and
1000 SERS programs.Currenthydrologic-basedmodels

appeartooverestimateavailablespawninghabitat
0 ......... =........._.........a.........and couldleadto unrealisticexpectationsofthe
1940 1950 1960 1970 1980 1990 2000 recovery potential of certain stocks, including those

Year listedas threatenedand endangered under the
sg403o29.1EndangeredSpeciesAct(ESA).Thus,we evaluated

Figure 1.FallChinookSalmon Redd Countsin spawning habitatoffallcbinook salmon in the
theHanfordReach,1948.1993 HanfordReachoftheColumbiaRivertodetermine



ifincreasedescapementmight leadtouse ofcur- knowingthedistributionofplantsandanimalsthat
rentlyunusedspawninghabitat.Generallandform livethere.Surveys were conducted from 1988
and channelmorphometryfeaturesweredescribed,through1992todeterminethedistributionofland
and theirdimensionswererelatedtoredddensities and freshwatermolluskson the HanfordSiteand

obtainedby aerialsurveys.Channelcrosssections surroundingareas.

were used to predictmean velocityand stream Fivespeciesoffreshwatermollusksand sixspecies
discharge, oflandsnailswere foundat21 localitieson recent

Our resultsshowed thatdistinctve|ocitygradients surveysoftheSite.Two freshwaterspeciesthatare
occurredwhere theriverchanged from a single candidatesforprotectionwere identifiedfrom
channel to a braided channel.Differencesin samplesofColumbiaRiverbenthos.

measurementdimensionsmade itdifficulttodefine The malacofaunaoftheSiteissparsecomparedwith
a relationshipbetweenvelocitygradientsand pre- thatofotherareasinWashingtonwithroughlycom-
ferredspawninghabitat.However,higherreddden. parablesubstrateand climate.Most speciesfound
sitieswerelocatedwheretheriverchannelwidened atHanfordarewidelydistributedformsorareintro-
and where changes in flow volumes indicated duced(non-native)taxa.Not a singleendemicland
increasedsubstratepermeability.We arecurrently snail(Cryptomastixn.sp.)hasbeenfoundata single
attemptingto integratefielddata withmodeling lo_ationon theSite.Thisspecieslikelywillbe con-
effortstoaccountfordifferencesinspatialscale.This sidereda candidateforfederallisting.Geologicfac-
approachmay beapplicabletoevaluatingthepoten-
tialforrecoveryofothersalmonpopulations,includ- torsandhuman modificationofspringhabitats(e.g.,
ingSnakeRiverstockslistedundertheESA in1992. pipeinstallationinsoz._eofthesprings)arethelikelycausesforthedepauperatemollusks.

A presentationwas made totheannualmeetingof Previoussurveysfocusedspecificallyon twospecies
theAmericanFisheriesSocietyinPortland,Oregon, offreshwatermollusksthatoccurat Hanford-the
September 2, 1993, titled"Geomorphological Columbia pebblesnail(Fluminicolacolumbiana)
Approachto CharacterizingFallChinook Salmon (Figure2)and shortfacelanx(Fisherolanuttalli)-
SpawningHabitatintheMainstemColumbiaRiver,, becauseoftheirinterestascandidatesforprotection.
by D.D Daubleand G. Hamisfar. Currently,onlytwo remainingsizablepopulations

ofColumbiapebblesnailexist:thoseintheMethow
Future Plans and Okanogan rivers,Washington.Smallerpopula-

In CY 1994 we willimprove on thedefinitionof tionssurviveintheHanfordReachoftheColumbia
criticalhabitatofadultfallchinooksalmoninthe River,Washington;thelowerSalmon and middle
Hanford Reach.We willcontinueto conductthe Snake rivers,Idaho;and possiblyHellsCanyon of

aerialreddsurveysand willuseradiotelemetrydata theSnakeRiver,Idaho,Washington,andOregon;and
todeterminethebehaviorand habitatselectionof The GrandeRonde River,Oregon and Washington.

pre-spawningadultsalmon.Informationon adult Neitherlargepopulationiscurrentlyprotected,and
holdingareasandspawningsiteswillbeenteredinto a substantialreductionhasbeennotedinthespecies'
theprojectdatabaseand willbe availableforanaly- historicalrange.

sisusing GeographicInformationSystem (GIS) Largepopulationsofthe shortfacelanxpersistin
techniques, fourstreams:The DeschutesRiver,Oregon;the

HanfordReachoftheColumbiaRiver,Washington;We arealsoexploringthepossibilityofaccessinga
LongBaselineRadiotrackingSystem(LBRTS).The HellsCanyon oftheSnakeRiver,Idahoand Oregon;
LBRTS allowsus tocollectmuch more dataon the and the Okanogan River,Washington. Smaller
movement ofadultfish(orotheranimals)withafar populations,or onesofuncertainsize,areknown
greateraccuracythanpresenttechnology, from the lowerSalmon and middleSnake rivers,

Idaho,The Grande Ronde River,Washingtonand
Oregon;and theMethow River,Washington.Though

Malacofaunaof the Hanford Site the range of this species has been substantially
O. A. Neitzel reduced, and the large populations are not well pro-

tected, the problem is not as severe as it is with the
Assessing the beneficial uses of the Columbia River Columbia pebblesnail.
and surrounding land at Hanford is enhanced by



Figure 2. Columbia Pebblesnail

Habitat on Hanford other small mammals that depend on sagebrush for

J.L. Downs, J.J. Nugent and L.L. Cadwell food and cover provide an important food source for
predators higher on the food chain such as the

The Hanford Site supports one of the last rema;ning ferruginous hawk. Several of these species, including
contiguous large tracts of shrub-steppe habitat the sage sparrow, sage thrasher, loggerhead shrike,
within Washington State. As part of the Wildlife and pygmy rabbit (Brachylagus idahoensis) are
Resources Monitoring Project, efforts were made dur- either candidates for state listing or are already
ing 1993 to develop a detailed map of vegetation asso- listed as sensitive, threatened, or endangered within
ciations on the Site. Maps delineating the extent of the state. Table 1 defines state and federal status of
existing big sagebrush (Artemisia tridentata) habitat special species of concern.
and other native vegetation associations will aid in
research and management for particular wildlife To provide information concerning available and
species of concern and in identifying sensitive and potential habitat areas for species of concern, maps of
critical habitat areas on the Site. vegetation associations across the entire Hanford Site

were traced from medium-altitude, color aerial pho-
The amount of sagebrush habitat in Washington has tography flown in 1987 (1:20000) and 1991 (1:24000).
been drastically reduced over the last 100 years Only the center one-third of overlapping photographs
through urban and agricultural development. These was used to minimize the amount of relief dis-

reductions in available habitat across the eastern placement. Color enlargements were used to aid in
portion of the state pose a serious threat to the well- identifying ground cover. The 1991 photography was
being of wildlife populations that require sagebrush provided by Benton County for that portion of the
habitat. Vegetation associations that include big Hanford Site lying within county boundaries. The
sagebrush as a dominant shrub are critical to a areas outside of Benton County, which for the most
number of wildlife species, including sage grouse part include the portion of the Site north and east of
(Centrocercus urophasianus), loggerhead shrikes the Columbia River, were drawn from 1987 aerial
(Lanius ludovicianus), sage sparrows (Amphispiza photography originally flown for the Basalt Waste
belli), and sage thrashers (Oreoscoptes montanus). Isolation Program.
Black-tailed jackrabbits (Lepus californicus), and



Table 1. Species of Special Concern in Washington--State and Federal Status ¢a)

FederalStatusDefinitions

Federal Endangered--A species in danger of extinction throughout all or a significant portion of its range.

Federal Threatened--A species likely to become endangered within the foreseeable future.

Federal Proposed--A species that is the subject of a proposed or fnal rule indicating the appropriateness
of listing as threatened or endangered.

Federal Candidate Category 1--A species that is a candidate for listing under the Endangered Species
Act. U.S. Fish and Wildlife Service has substantial evidence to support listing as a threatened or endangered
species.

Federal Candidate Category 2--A species that is a candidate for listing under the Endangered Species
Act. Listing is possibly appropriate but conclusive information is lacking.

Federal Candida_ Cetegory 3---A species that was once considered for listing under the Endangered
Species Act that is no longer being considered.

StateStatusDefinitions

State Endangered--Wildlife species native to the state of Washington seriously threatened with extinction
throughout all or a significant part of their ranges within the state. Endangered species are legally
designated in WAC 232-12-014.

State Threatened --V ?ldlife species native to the state of Washington likely to become endangered within
the foreseeable future throughout significant portions of their ranges within the state without cooperative
management or the removal of threats. Threatened species are legally designated in WAC 232-12-011.

State Sensitive--Wildlife species native to the state of Washington that are vulnerable or declining and
are likely to become endangered or threatened in a significant portion of their ranges within the state
without cooperative management or the removal of threats. Sensitive species are legally designated in WAC
232-12-011.

State CandidatemWildlife species that are under review by WDW for possible listing as endangered,
threatened, or sensitive. A species will be considered for State Candidate designation if sufficient evidence
suggests that its status may meet criteria defined for endangered, threatened, or sensitive in WAC 232-12-
297. Currently listed State Threatened or State Sensitive species may also be designated as a State
Candidate species if their status is in question. State Candidate Species will be managed by the Department,
as needed, to ensure the long-term survival of populations in Washington. They are listed in WDW Policy
4802..

State Monitor--wildlife species native to the state of Washington that:

1) were at one time classified as endangered, threatened, or sensitive

2) require habitat that has limited availability during some portion of its life cycle

3) are indicators of environmental quality

4) require further field investigations to determine population status

5) have unresolved taxonomy that may bear upon their status classification

6) may be competing with and impacting other species of concern

7) have significant popular appeal.

State Monitor species will be managed by WDW, as needed, to prevent them from becoming endangered,
threatened, or sensitive.

Species already classified in a category that provides adequate management emphasis, survey work, and
data maintenance (e.g., game animals, game birds, furbearers, etc.) will not be designated as State Monitor
species. Monitor species are designated in WDW Policy 4803.

(a) Source: Washington Department of Wildlife.



Originaltracingswere overlainand registeredon lackingconcerningtheirstatuson theHanfordSite.
U.S. GeographicalSurvey (USGS) 7.5-minute Surveyswere alsoconductedalongtheColumbia
topographicmaps, and thedatawere digitizedfor River forpersistentsepalyellowcress(Rorippa
useina GIS.Locationswerereferencedtoexisting columbiae)duringsummer and fall.

roadwaysidentifiedon boththeaerialphotographs The two wildlifespecies,sage grouseand pygmy
and topographicmaps.Classificationsoflanduse/ rabbit,werepreviouslyreportedasresidentsofthe
vegetationwere verifiedthroughfieldobservations FitznerEberhardt Arid Lands Ecology (ALE)
inasmany areasaspossible.Areasthatareremote Reserve,butno sightingsofeitherspecieshavebeen
and notaccessiblefromexistingroadwayswerenot reportedin the lastseveralyears.Both pygmy
visitedand soareassumedtobe representedby the
designatedcoverclass.However,furtherverificationrabbitsand sagegrouseprefersagebrushhabitat.Wildfiresremovedmuch ofthesagebrushfromALE
may be requiredforsite-specificuses. in the 1980s,and littleinformationhas been
Vegetationdatawerecollectedon siteinspringand gatheredastothecurrentstatusofthepygmy rabbit
summer 1993 througha cooperativeeffortwith andsagegrouse.Northernwormwood,a low-growing
WDW and Ecology.Thisinformationmay be used herbaceousplant,hasnotbeenfoundontheHanford
bothtofurtherrefinevegetationcoverclassificationsSite,buta populationisknown tobe locatednorth
onsiteand toverifytheclassifications, ofthe Hanford Sitealong the Columbia River.

The currentmap ofvegetation/landusecoverforthe Surveystolocatepreviouslyknown populationsofR.columbiaeand tosearchfornew populationswere
HanfordSiteincludes13 classifications(Figure3). conductedinAugustand September.Thesesiteswill
The map layerresidesintheGeographicalResources
AnalysisSupportSystem(GRASS)formatontheGIS be used to evaluate the effectsof hydraulic
and can be used inconjunctionwiththebiologicalmanagement onthehealthand statusofthespecies.
databasesystem(EcologicalData Manager),which
is described in the last section of this report. Sage Grouse Surveys

Future work will be directed to refine the vegetation Under a Memorandum of Understanding (MOU)
classifications and continue to verify the map. between DOE and TNC, PNL staff cooperated with
Development and further refinement of this map TNC staff and WDW in surveying many of the "
layer will be especially helpful to ongoing wildlife remaining sagebrush stands on the Hanford Site for
monitoring efforts and in evaluating habitat on the sage grouse. Surveys were conducted in late winter/
site with regard to cleanup activities. Because vege- early spring 1993.

ration on the Site will continue to change in response Areas surveyed included sagebrush habitat on slopes
to natural and human-caused events, this map across the Hanford Site and historical lek locations
should be considered a "living document n that will recorded by WDW. (Lek describes the area where
continue to be updated to reflect changes in cover sage grouse traditionally return to participate in
type and to include verification data. All potential courtship display.) Because the birds return to leks
users of the vegetation/land-use cover map for the in groups to display in early morning, surveys were
Hanford Site are advised to contact the Wildlife conducted during predawn and sunrise hours at
Resources Monitoring Project to acquire the most known lek sites. These surveys were believed to be
recent version, one of the best methods to detect sage grouse activity.

Pedestrian surveys of likely sagebrush habitat areas

Wildlife and PlantSpeciesof Concern were conducted by walking transects through
J.L. Downs and R. Mazaika remaining sagebrush habitat and visually searching

for signs of sage grouse such as droppings or roosting
During the last year, the Wildlife Resources Moni- sites.
t_ring Project began efforts to survey for several
species of concern (Table 2) on the Hanford Site, No sage grouse were sighted during the 1993 surveys

oflek sites or the pedestrian survey of likely habitatincluding the western subspecies of sage grouse,
pygmy rabbit, and northern wormwood (Art'emisia areas. Inclement weather (i.e., fog and snowfall)
campestris subsp, borealis vat. wormskioldii), during February ar,d March affected the timing and

completion of the surveys and may have contributed
Communications with WDW, DNR, and TNC to a lack of success in finding sage grouse. In
identified thesethree species from the several species addition, although much of the likely sagebrush
listedateitherthefederalorstatelevel(AppendixA) habitatwas investigated,many areason ALE are
as speciesforwhich importantinformationwas relativelyremoteand noteasilyaccessed.
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Table 2. Status of Persistent Sepal Yellowcress, Pygmy Rabbit, Sage Grouse, and Northern Wormwood
(see Table i for definitions of state and federal status)

Common Name Latin Name Federal Status State Status

Persistent sepal yellowcress Rorippa columbiae Candidate 2 Endangered

Pygmy rabbit Brachylagus idahoensis Candidate 2 Endangered

Sage grouse Centrocercus Candidate 2 Candidate
urophasianus phaios

Northern Artemisia campeztris Candidate 1 Endangered
wormwood var. wormskioldii

Pygmy Rabbit Surveys of this variety of wormwood, and the large amount

Areas of the Hanford Site where dense sagebrush of suitable habitat along the shoreline and islands
stands occur were surveyed for indications of pygmy of the Columbia River, special emphasis should be
rabbits in fall, winter, and spring 1993 (Figure 4). given to determine its status on the Hanford Site.
Pygmy rabbits prefer habitat that includes dense
shrub cover and deep, friable soils in which they can Persistent Sepal Yellowcress

dig burrows. Pygmy rabbits are the only rabbit in Persistent sepal yellowcress occurs throughout the
North America that digs its own burrows and are Hanford Reach, primarily downstream of Locke
also the smallest rabbit in North America. In Island to the hatchery at Ringold. During 1993, sur-
Washington State, populations are only known to veys for this plant were conducted by the DNR
occur in five isolated fragments of suitable habitat, Natural Heritage Program in cooperation with PNL.
all in Douglas County north of the Hartford Site A complete survey was conducted that included the
(WDW 1993). Areas on the site were surveyed by shorelines of Benton and Franklin counties and of
walking transects through the areas searching for all the islands that occur in the Hanford Reach. The
evidence of burrows along gentle slopes. The ground majority of plants occurred at six sites located at the
surface in these areas was also visually searched for downstream end of Locke Island and island 10 (Fig-pellets (feces) exhibiting the size and shape charac-
teristic of pygmy rabbits. Our survey efforts did not ure 6) at rivermiles 371 and 366, respectively.

Although stem densities reported previously for
locate evidence of pygmy rabbit populations in the Hanford were generally higher than at a second
dense sagebrush habitat areas surveyed (Figure 4). downstream location on Pierce Island, below the

Bonneville Dam (Gehring 1993), stem densities
Northern Wormwood Surveys recorded during 1993 surveys were low (0.4 to

Northern wormwood has not been found on the 3.3 stems/m_). Persistent sepalyellowcressoccurs at
Hartford Site, but one of the two known populations the water shoreline interface. Abundance and dis-
for this species occurs upstream within 25 km of Site tribution vary because of seasonal regulation of
boundaries. The habitat for this species is "non- water flows released from the Priest Rapids
wetland riparian" (Sackschewsky et al. 1992). Plants reservoir.
usually occur on cobble/stony soils in association with

a number of other species. This variety of northern Bald Eagles, Canada Geese, and Hawks
wormwood appears similar to other varieties of R. Mazaika
Artemisia campestris, but plants are generally
smaller. Most importantly, the worrnskioldii variety
flowers in April, while other wormwood varieties Bald Eagles

flower during the summer months. Cobble/gravel Bald eagles are listed by the USFWS as threatened
bars located along the Hanford Reach within Site in the state of Washington. Historically, bald eagles
boundaries appear to provide suitable habitat for this have wintered along the Hanford Reach of the
species. Preliminary surveys of likely habitat Columbia River. The majority of eagles occur
(Figure 5) during the spring months of 1993 did not between the Hanford Townsite and the 100-KArea.
identify any populations on Site. Because of the rarity



*Based on 1992-93 ground survey.
Map subject to revision as additional survey data become available.

Figure 4. Pygmy Rabbit Search Areas on Hanford Site, 1992-1993

Wehave monitored bald eagles since the early 1960s. (Figure 7). Although bald eagle numbers increased
Numbers of bald eagles and period of occurrence of during the 1970s,a positive response ofbirds relative
wintering birds along the Hanford Reach vary with to passage of the ESA cannot be assumed. Potential
weather and food availability. Early records ofhum- reasons for the observed increase in bald eagles
bers ofthese birds along the Hanford Reach are low through the 1970s and 1980s may include the added
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Figure IS. Northern Wormwood Search Areas on the Hanford Site, 1993

protection of bald eagles at nesting locations off of Locally, one general assumption regarding changes
the Hanford Site and nationwide elimination of DDT in the number of bald eagles on the Hanford Reach
as an agricultural pesticide. The maximum wintering is related to the number of salmon carcasses along
population recorded during 1993 was 49 birds, the river shoreline. Salmon carcasses, as well as
observed during January. waterfowl, are a major winter food source of bald

eagles.
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Figure 8. Locations of Persistent Sepal Yellowcress Along the Hanford Reach,
August-September, 1993

Currently, the population includes only wintering management plan that will contribute to the species'
birds. Implementation of a plan that is being success include maintaining night roosting, foraging,
developed for the Hanford Reach, southcentral perching, and nesting habitat out of the range of
Washington, will facilitate establishment of nesting human influence and ensuring the availability of food
birds along the reach in the future. Elements of the sources for the species.
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60 ...... Hawks

The undevelopedlandoftheHartfordSiteprovides

50 nestingand foraginghabitatforSwainson's(Buteo
swainsoni),red-tailed(Buteojamaicensis),and
ferruginoushawks (Buteoregalis).Thesespeciesrely

__ 40 = on naturaland human-made substratesacrossthe

Site for nesting.The nesting population of
ferruginoushawks, a federalCandidate2 species,

30 - represents25% ofthenestingpopulationinthestate

of the number of
Washington.Recently, nesting

ferruginoushawks on the Hanford Site has

_20 increased,whilenestingofred-tailedandSwainson's
lib

hawks,sympatricspeciesthatoccurmore frequently,
1oL .j_I I has decreased.The reasonforthe declinehas not

beeninvestigated.

0
1960 1965 1970 1975 1980 1985 1990 Bird Surveys

W.R. Rickard
SQ40302_2

Birdsurveyson theHanfordSiteareperformedto
determinespeciescompositionand relativeabun-

Figure 7.BaldEagleCountsintheHanford danceofwildbirdsinvarioushabitatsandtodeter-
Reach,1961-1992 mine changesinducedby wildfireorbythosehuman

activitiesassociatedwith HanfordSiteoperations
Canada Geese orby pastagriculturalpractices.
NestingCanada geeseare a valuedaestheticand

recreationalresourceoftheHanfordReach.Nesting Shrub-SteppeBirds
surveyshave beenconductedalongthereachsince
1950 in an effortto monitor changes in goose Surveys for shrub-steppebreeding birds are
populationsinresponsetoreactoroperations.Survey conductedin major shrub-steppehabitatsusing
activitieshavebeen conductedrelativetoHanford roadsidesurveymethods.Survey linesare each

Siteoperationsoverthe last40 years,although 20km longpermanentlymarkedat0.8-kmintervals.
activitiesofa differentnature(e.g.,hydroret,mlationAllbirdsseenorheardduringa 3-minutestepare
ofColumbia River flows)may resultin similar recorded.Surveys are conductedduring spring
consequencestogeese, monthsinearlymorninghoursfollowingtheprotocol

describedby theUSFWS's breedingbirdsurveys.
The nestingpopulationof Canada geesein the
Hanford Reach has fluctuatedduring the last Survey route"A" travelsalongthe lower,gentle
40 yearsinresponsetocoyotepredationonupstream slopesofthe RattlesnakeHillsand islocatedin
islandsofthereach.Currently,themajorityofgoose sagebrush/bluebunchwheatgrasshabitat(Figure8).
nesting(i.e.,61%) occurson downstream islands However,sagebrushisessentiallymissingbecause
withinthereach.In 1993,196 of235 pairsnested ofrecentwildfires.Surveyroute"B" travelsalong
successfully.Thatcompareswith213 of286nesting the Columbia River Plain.It passes through
pairsin1992. sagebrush-cheatgrasshabitat.Althoughwildfires

havedestroyedmany sagebrushshrubs,some ofthe
The successofgeeseinthedownstreamportionof mostextensivepatchesofsagebrushontheHanford
theReachmay beattributedtoareducedcoyotepop- Sitearefoundalongthisroute(Figure8).
ulationamong downstreamislandsorinfrequentuse
ofdownstreamislandsby coyotes,associatedwith Surveyroute"C"alsotravelsacrosstheColumbia
increaseduse oftheseareasby recreationists(e.g.,RiverPlainbut mostlyin sagebrush-bitterbrush-
hunters,fisherman).The suitabilityofhabitaton cheatgrasshabitat.Maturestandsofsagebrushand
islandsfornestingCanada geeseisattributedto bitterbrushalongthisrouteareconfinedtoonlya
restrictedhuman useofislandsduringthenesting few small,scatteredpatcheswith most mature
season,suitablenestingsubstrate,and adequate shrubshavingbeen destroyedby recentwildfires.
forageand coverforbroods(Eberhardtetal.1989). However,many young shrubsarepresent.Survey
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Figure 8. Survey Routes "A," "B," "C," and "D" for Breeding Birds on the Hanford Site

route "D" travels mostly through a series of aban- Plant species composition and canopy cover between
doned cultivated fields. These fields were abandoned bluebunch wheatgrass habitat and old fie!d habitat
in the early 1940s when the land was acquired by were compared. Total canopy cover in the bluebunch
the federal government for inclusion in the Hanford wheatgrass habitat was 75% compared with 68% in
Site. The 100-F, 100-H, 100-D, and 100-DR reactors the abandoned old field. Old field vegetation consists
are located in abandoned field habitats. Shrubs are mostly of annual plants, mostly cheatgrass, while

missing from old field habitats, and cheatgrass the dominant species in the bluebunch wheatgrass
dominates the vegetative cover, habitat are native perennials, mostly grasses.
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Shrub-steppebirdswere recordedalongthe four Table3. Numbers ofShrub-SteppeBirdsRecorded
survey routesin May 1993 (Table3).Western AlongFourSurveyRoutes"A,""B,""C,"
meadowlarks(Sturnellaneglecta)and hornedlarks and "D,"May 1993
(Eremophilaalpestris)werethemostnumerousbirds SurveyRoutes

in all habitats. Long-billed curlews (Numenius Breedin_Birds ...A_ _ _ _D_-
americanus) were most numerous along survey route
"C,"and none were recorded along survey route "A." Ground Nesters
Vesper sparrows (Pooecetesgramineus) were recorded Western meadowlark 61 103 102 57
only along survey route "A." Lark sparrows
(Chondestes grammacus) were not numerous and Horned lark 70 24 70 78
were recorded only along routes "B" and "C." Long-biiledcurles¢ a) 0 4 18 2
Loggerhead shrikes were most numerous along
survey route "B,"which supported the most extensive Vesper sparrow 8 0 0 0
stands of sagebrush, and sage sparrows were recorded Lark sparrow 0 1 2 0
onlyalongthissurveyroute.A singlesagethrasher
was recordedalongsurveyroute"B." Total 139 132 192 137

The speciescompositionand relativeabundanceof Shrub Nesters
shrub-steppebirdsvariesacrosstheHanfordSite Loggerheadshrike<a) 0 9 2 0

accordingto topography and vegetation.The Sagesparrow<a) 0 6 0 0destruction of shrubs by wildfires and by past ---
agricultural practices and construction activities Sage thrasher (a) 0 1 0 0
makes the habitat unsuitable for those shrub-steppe
birds that place their nests in shrub canopies, i.e., Total 0 16 2 0
sage sparrow, sage thrasher, and loggerhead shrike. Upland Game Birds

To restorethesebirdsasnesterswilllikelyrequire Ring-neckedpheasant 0 1 1 30
plantingsofsagebrushand/orbitterbrush.

California quail 0 0 0 8

Upland Game Birds Mourning dove 0 9 1 3

Six species of upland game birds are known to inhabit Total 0 10 2 41
the Hanford Site. These are the ring-necked pheasant
(Phasianus colchicus), California quail (CaUipepla Conlmon Raverls and Black-Billed M_qo_ie_
cctlifornica), chukar (Alectoris chukar), gray partridge Black-billed magpie 0 _ 2 5_.
(Perdix perdix), mourning dove (Zenaida macroura),
and sagegrouse.Althoughsagegrousenestedonthe Common raven 1 5 3 10
HanfordSiteaslateas the1970s,broodshave not Total 1 11 5 15
been seen sincethat time.Chukars and gray

partridgesarepresent,butthesewerenotrecorded (a)SpeciesofconcerntoWDW.
alongthe surveyroutes(Table3).Mourning doves
nestonthegroundorintreesallacrosstheHanford
Site,butnonewererecordedalongsurveyroute"A" Hanford Site.Magpies usuallynestin trees,but
(Table3).Ring-neckedpheasantsand Californiaravensneston artificialstructuresand steepcliffs,
quailarecloselyrestrictedtoriparianhabitats,and as wellas intrees.These birdsare predatorsand
most were recordedfrom surveyroute"D,"which destroyeggsand nestlingsofotherspeciesofbirds.
travelsclosetotheshorelineoftheColumbiaRiver. The numbersofmagpiesand ravensrecordedalong
Ring-neckedpheasantsand Californiaquailhave thesurveyroutesaresummarizedinTable3.These
foragingaccesstothe100-Areareactorareasduring birdshave foragingaccesstothe 100-Areareactor
allseasonsoftheyearand havepotentialtoingest areasas wellas otherindustrialfacilitieson the
chemicallycontaminatedfoliage,seeds,and insects.HanfordSite.

Ravens and Magpies Great Blue Herons

Common ravens (Corvus corax) and black-billed Great blue herons (Ardea herodias) are fish-eating
magpies (Pica pica) are widely distributed across the birds that nest in scattered colonies along the
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Columbia River. Over the last 20 years, the number except the first one. California quail were seen on
of herons nesting along the Hanford Reach of the the first survey, but none were seen thereafter.
Columbia River has increased. In 1993, three Chukars were seen only on one survey, but patches
colonies were located between the Hanford Townsite ofchukar feathers in the snow indicated that chukars
and White Bluffs. Two colonies were located in trees were vulnerable to avian predators, perhaps great
on the western shoreline one at the Hanford slough, horned owls (Bubo virginianus).

the other at the White Bluffs slough. A third colony Eighteen bird species were either known nesters or
was located on the eastern shoreline, near the White
Bluffs ferry landing. Two colonies were located far thought to be nesters in the tree/shrub corridor in
downstream in the vicinity at Ringold--one on spring 1993. Of these, the Brewer's blackbird(Euphagus cyanocephalus), mourning dove, black-
Savage Island and the other on Plow Island. The billed magpie, northern oriole(Icterusglabula),lazuli
Plow Island colony is unusual because the nests are bunting (Passerina amoena), orange-crowned
placed on a steel electrical transmission line tower warbler (Vermavora celata), eastern kingbird
instead of in trees. This suggests that there are too
few trees along the Hanford Reach located in (Tyrannus tyrannus), western kingbird (_rannusverticalis), and western wood pewee (Contopus
protected areas to support additional heron colonies, sordidulus) were seen on 40% or more of the seven
In the summer of 1992 a wildfire destroyed several surveys. Although one pair of red-tailed hawks built
trees at the Hanford slough colony. In 1993, this and defended a tree nest, no young birds were
colony apparently relocated in a group of trees at produced.

the Hartford Townsite. Three bird species were identified as being especially
amenable to long-term monitoring of changes in

Riparian Habitat Birds nesting abundance. These were the northern oriole,

On the Hartford Site, native deciduous trees and black-billed magpie, and eastern kingbird. Their
shrubs grow only in narrow corridors along the nests are either relatively conspicuous, or the parent
wetted shorelines of the Columbia River and along birds exhibit conspicuous behavior during the
small spring streams in the Rattlesnake Hills. These nesting season.
riprarian tree/shrub corridors provide habitats
suitable for birds that do not nest in the surrounding Mule Deer
desert shrub/grass-dominated habitats. B,L. Tiller

Surveys were made of a 2-ha isolated tree/shrub Mule deer (Odocoileus hemionus) are common
corridor along Snively Spring during winter 1992- residents of the Hanford Site and are important
1993 and spring 1993. This riprarian habitat differs because of the recreational (offsite hunting) and
from other similar habitats in the Columbia Basin aesthetic values they provide. Because mule deer
because no resident human population has lived near have been protected from hunting on the Hanford
the corridor for S0 years, and there has been no wood Site for approximately 50 years, the herd has
cutting, livestock grazing, or vegetative damage by developed a number of unique population charac-
spraying of chemical herbicides. We observed birds teristics that are in contrast to most other herds in
while slowly walking a 1-km-longpath along the edge the semiarid region of the Northwest. These char-
of the tree/shrub corridor. Only those birds that used acteristics include a large proportion of old animals
the tree/shrub corridor for perching, foraging, or and large-antlered males. This herd provides an
cover were reported. The average number of birds opportunity for comparison to other more heavily
recorded by species per survey and the frequency of harvested herds in this region. A study of the herd
occmrence (percentage of surveys in which a species was initiated in 1990 because of its unique nature
was observed) are shown in Table 3. and the high degree of public interest.
Ten bird species were seen during five winter

surveys. Of these only the American robin (Turdus Population Estimation
migratorius), black-billed magpie, song sparrow
(Melospiza melodia), and dark-eyed junco (Junco As part of the Wildlife Resources Monitoring Project,

we monitor populations of wildlife species of specialhyemalis), were seen on 40% or more ofthe surveys.
The 1992.1993 winter was marked by the heaviest concern (e.g., those classified as threatened or
snowfall during the 50-year history of the Hanford endangered and those that receive much public

interest). Mule deer fall into the latter classification.Site. Snow cover was present during all surveys
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However, we have no reliable estimates of the num- and often these deer are collected in areas distant
ber of deer that reside on the Hanford Site. We do from contaminated sites. The objective of this effort
know that the 100Areas and other locations adjacent is to sample a relatively large number of deer resid-
to the Columbia River support the largest number ingnear 100-Area facilities in a nondestructive man-
of deer on the Site. By marking a sufficient number net. Strontium-90 concentrations in deer antlers
ofdeer with radiocollars and conducting surveys, we have been shown to be reflective ofg°Sr levels in bone
plan to estimate the population of deer residing along tissue because oftranslocation of calcium from bone
the Hanford Reach. Actual deer surveys as part of to antlers during growth (Schultz 1964; Schreckhise
the population estimation are scheduled for 1994. 1974).

During deer capture events in late winter/early
Movement Patterns spring, a portion of male deer antler is removed and

Based on previous tagging of fawns along the islands submitted for 9°St analysis. Some of the sampled
and radiocollaring of adult deer in the 200 Areas, male deer have been tagged with solar-powered ear
we know that some Hanford Site deer move off site radiotransmitters and released for subsequent track-
and are harvested by hunters. By marking several ing. In this way, it is possible to evaluate the animals'
deer with radiocollars and routinely relocating these area of use and the corresponding 9°St results.
animals, we can determine the extent and frequency From 1991 through 1993, mule deer captures were
ofdeer movements to islands on the Columbia River conducted at four locations near the 100-Area
and areas across the river, including the Wahluke facilities and at three locations between the old
Slope Wildlife Recreation Area and private property Hanford Townsite and the 300 Area (see Figure 10).
where they are available to legal hunting. This effort During the capture events, 13 antler samples were
will complement efforts described above. The GIS is collected for 9°Sr analysis. For comparison, six shed
being used to quantify the frequency and extent of antlers were also collected in the same areas and
offsite movements, analyzed for 9°Sr. Results of analyses from the

More than 1300 location coordinates on 32 of these antlers sampled from live deer and the shed antlers
radiotagged deer have been systematically collected samples are summarized in Figure 10.
throi_ghout the last 2 years. Frequent movements

were made by some deer, particularly during breed- Gonadal Atrophy

ing and fawning (October-December and May-June). Our observations made during capture events for
The extent of offsite movement by radiotagged deer, mule deer during February and March 1991 and
in general, has been small as the most frequently 1992 revealed that four (of 18) of the adult bucks
visited locations occur immediately adjacent to the had atypically shaped antlers that were velvet
HanfordSitealongtheriparianedgeoftheColumbia covered. Those animals also lacked normally
River. However, some movements have occurred developed testicles. When testicles were evident, theyapproximately 5 miles from the Columbia River.

appeared smaller in size than in males having
Figure 9 illustrates the sighting locations of normally developed antlers.
radiotagged deer relative to where the animals were
captured. Similar anatomical conditions in deer have been

reported from other areas in the United States. For

Strontium-90 in Antlers example, a similar occurrence was documented in
white-tailed deer in southcentral Texas, but no cause-

Mule deer are of interest to radiation monitoring effect was determined (Taylor et al. 1964). It was
programs because they can provide useful found that as many as 7.3% ofbucks harvested from
information relating to contaminated sites and sub- this area had the c_scribed anomaly. The researchers
sequent clean-up efforts (Eberhardt and Cadwell sectioned the affected testicles and found that the
1983).Additionally, mule deer are often hunted and seminiferous tubules were inverted, indicating
eaten and can contribute to the annual radiation dose atrophied (shrunken) as opposed to hypoplastic
received by a private citizen (Soldat et al. 1990). (incompletely developed) testicles. Clark (1953)

The routine method for monitoring deer for radio- reported that deer with abnormal antler growth and
nuclide contamination on the Hanford Site is to retained velvet were fairly common in Arizona and
collect samples from deer killed on the roads. Usually were known as "cactus bucks." The testes of these

bucks were "the size of an average marble and almostonly two to three samples are collected each year,
as hard/
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Figure 9. Hanford Deer Locations Relative to Capture Sites, 1991-1992

In 1993 we collected tooth, blood, and testicular conclusions about age versus anatomical condition.
samples from Hanford Site mule deer during the Analysis of testicular samples indicated that the
spring capture event to attempt to identify reasons testicles of affected animals had developed normally
for the observed anatomical abnormalities. Aging of and then subsequently atrophied (regressed after ini-
male deer from tooth cementum analysis indicated tial development rather than incompletely devel-
that affected deer were older than non-affected deer, oped). The affected animals, thus, were determined
but the sample size was generally too small to draw to be permanently sterile.
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0.7 0.68 Maximum ..... Additional sampling and analyses are planned for

1994tofurtherinvestigatepotentialcausesforthe0.6- observedanatomicaland reproductiveabnormalities

.$ _ observedinsome oftheoldermale deer.

0.5 -

Rocky Mountain Elk0.4 - B.L, Tiller
0.35 Median

0.3 - 0.31 Minimum
_' Maximum T 0.26 Population Census

,_ 0.2 - | Rocky Mountain elk (Cervus elaphus nelsoni )

Median _ 0.16 appeared on ALE in winter 1972. Five animals0.1 - Minimum 0.10 stayed and reproduced, increasing the population to
133 animals after the 1991 calving season. Relatively
few animals are harvested on private lands adjoining

0.0 ..... = theFitzner/EberhardtALE Reserveeachyear,and
100Areas HanfordTownsiteand consequently,hunterharvesthas not had a sig-

Southto 300 Area nificant impact on the population size in the last
a) Strontium-90ConcentrationsinDeerAntlers several years. In 1992, the elk population increased

Collectedin1991,1992,and1993 to 190 animals (post-calving census) (F;gure 11).
Seven adult bulls were harvested during the 1992
offsite hunting season, and one adult bull was killed

0.4 ............... by a car on Highway 241. Post-calving census efforts

0.36 Maximum arecurrentlyunderwayfor1993. I
ml

= Maximum 0.32 A totalcount ofelkisdeterminedeach year by
'_ l conductinga seriesofaerialsurveysduringthe

0.3- Median 0.29 post-calvingperiod(AugusttoSeptember)and the
=_ - Minimum _ 0.25 post-huntingperiod (December to January).

Radiotransmitters are placed on elk to aid
•_ 0.2- researchersin locatingthe animals for the

populationcensus.

_' , 0.16 Median An elk capture was conducted in spring 1993 to fit
._ 0.12 Minimum additional elk with radiotransmitters to continue to

_ 0.I- l:nffi4 conducta censusoftheherdand initiatea special. n 2 populationstudy.Twenty animalsweresubduedby
a tranquilizerdart shotfrom a helicopter.The
anesthetizedanimalswere then aged,measured,

0.0 = checked for pregnancy, fitted with radiocollars, and
100Areas HanfordTownsiteand released.The average ageof theseanimals wasfoundSouthto300Area

to be 4 years old, with the oldest animal being
b) Strontium-90ConcentrationsinDeerAntlers 14years old. All but oneof the females were found

fromYearsPriorto 1990(CollectionYear) tobe pregnant, indicating a healthy herd and an ade-
quate number of bulls to maintain the herd at full

s9403029.3 reproductive capability. Table 4 summarizes the sex
and age breakdown of the elk population over theFigure 10. Strontium-90 Concentrations in Deer

Antlers last10years.
Elk are successfulon theFitzner/EberhardtALE

Bloodsamplestakenfrom females,however,indi- Reserve because of 1)availableforagewithout
catedthatallwerepregnant,suggestingthatfemale competitionfromdomesticlivestock;2)unrestricted
deerarenotreproductivelyimpaired,asaresome of accesstodrinkingwateratspringslocatedonALE;
theoldermales.The pregnancydataalsoindicate 3)relativelymildwinters;4)abilitytoaccommodate
thatherdreproductionhas notbeenreducedby the extremesummer temperatures,evenintheabsence
reproductiveimpairment ofsome of the males, ofshade;and 5)absenceofhuntingontheSite.
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Figure 11. Elk Population (Post-Calving and Post-Hunting Census) Observed on the ALE Site

Table 4. Age and Sex Classification of Elk Herd large-scale applications. During the last 5 years,
(Post-Calving) on the Fitzner/Eberhardt however, several contraceptive technologies have
ALE Reserve been developed that have proven to be both

successful at inhibiting reproduction and practical
Total Adult Yearling Adult Yearling for application to wild populations. These results

Year Number Male Male Female Female Calves have stimulated an increase in interest and research
1983 40 5 3 16 3 13 by a wide variety of federal agencies and academic

1984 55 7 12 20 1 15 institutions.Althoughresearchisaccelerating,all
studiesto datehave focusedon evaluatingthe

1985 71 18 7 21 8 17 efficacyofcontraceptivetechnologieson individual

1886 89 22 8 29 9 21 captiveorfree-roaminganimals.Thesestudiescon-
tinuetoprovideusefulinformation,but theability

1987 95 15 5 32 16 27 of remotely administered contraceptives to limit
1988 99 12 13 38 13 23 population growth in wild ungulates has not been

1989 102 18 10 40 11 23 determined.

1990 115 22 12 49 11 21 One method, the zona pellucida vaccine, relies on
an immunological response that prohibits the sperm

1991 133 17 11 72 10 23 from penetrating the acellular glycoprotein layer sur-
1992 190 30 11 93 12 44 rounding the mammalian oocyte (zona pellucida),

thus blocking fertilization. Vaccine developed from
a pig ovary extract (PZP-porcine zona pellucida) has

ElkPopulation Studies proven to be an effective contraceptive for a variety
B.L. Tiller of mammals including feral horses, white-tailed deer,

and numerous exotic ungulates held in zoos. Amajor

Background advantage of the PZP vaccine is that animals are
treated through an injection, which allows the

The manipulation of reproduction in wildlife vaccine to be delivered remotely by dart. Treated
populations has been explored by biologists and animals pose no threat to the food chain as neither
physiologists for nearly 30 years. Most of these the antigen nor the antibodies produced against it
studies have been unsuccessful, inconclusive, or used can survive digestion after oral ingestion; hence, the
contraceptive techniques that were impractical for vaccine is very safe.
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One possibledrawback ofthe PZP vaccineisthe Unfortunately,much ofthesedata were not ina
potentialforthedisruptionofthenormalbreeding formatthatwas easilyaccessibleorunderstandable
season.Becausethevaccineonlyblocksfertilization,toanybutthoseresponsibleforcollectingthedata.
treatedanimalsmay continuetocycleandcomeinto Additionally,many peopleinvolvedinthecollection
heatnumeroustimesbeforephotoperiodsuppresses ofthedataareno longeratPNL. Thus,a wildlife
thereproductivecycle.Anotherdisadvantageofthe resourcesdatabasewas developedandimplemented
PZP vaccineisthatitisonlyeffectivefora single tomaximizetheusefulnessofhistoricalwildlifedata
year;thus,animalsmust betreatedannually.Micro- setsand moreeffectivelymanage andtrackdataand
encapsulationand microspheretechnologiesare informationon wildlifecensuses,sensitivespecies
currentlybeingexploredand promisetoprovidea and habitats,and relatedreportsand publications.
single-dosevaccineinthenearfuturethatwouldbe

Some long-termmonitoringon the Hanford Site
effectiveforseveralyears, includescensusesofsalmonspawning(from1948),

Canada goose nesting(from 1953),bald eagles
Study Plan (1961), breeding hawks (1975), and documentation

PNL biologists and Dr. Robert Garrott, University of the establishment of an elk herd on the Fitzner/
of Wisconsin, have initiated a population-level EberhardtALE Reserve (1975). Thelength and con-
experiment using the ALE elk population. This sistency of these records is unusual, and they will
experiment was designed to evaluate a method of make useful contributions to the maintenance of
remote inoculation (not handling the animals), test these species and the environment.
its effectiveness in wild populations, determine the

reproductive behavior of treated animals, and corn- Approach

pare the population response to predictive population A data management system was developed that will
growth model results. Ten female elk were treated
with the vaccine, and an additional 10 animals will provide easy input and access of the data. A two-

part system was developed, with the researchers
serve as a control group, responsible for inputting the data into a computer
The elk population residing on ALE provides a nearly format of their own choosing, and the database
ideal test population for determining population- manager responsible for inputting the formatted
level and behavioral response to the immuno- data into the database and setting up the query
contraception technique. The population has been system for retrieval. The system was designed so
monitored since its establishment on ALE in 1972, data input for the researcher was a natural part of
providing data on reproduction, survival, move- the study, with the format reflecting the analysis or
ments, and population growth rates that are essen- presentation methods used by the researcher. Docu-
tial to the development of a realistic demographic mentation was taken from the research proposal,
immigration and emigration confounding a work scope, or paper. When the data collection/
population-level experiment, analysis is completed and verified, the data and

documentation is then transferred to the database.
The current size of the herd (170 to 200) is optimal
for a realistic test of the contraceptive vaccine. The For the second part of the system, the database man-
physiography and plant communities of ALE are ager builds a shell to accommodate the data and
other key attributes that will contribute to the suc- allow foreasy access. The manager is also responsible
cess of this research. The relatively gentle for makingthe system secure. In the database, data
topographyand lackofoverstoryvegetationprovides areindexedaccordingtotype,species,location,and
opportunitiesforlocating,treating,conductingcen- researcher.The dataarethenavailableas a sum-
suses,and observingtheanimals'behaviorthatare mary orasindividualrecords.Further,thesystemis
notpossibleinforested,mountainousterrain.Lack connectedto an opticaldiskstoragesystem for
ofhuntingand othermajorhuman disturbancealso backup.
permitselkpopulationdynamicsand elkbehavior

in response to immunocontraception to objectively Database Systemevaluated.
Table 5 lists the data sets that are being entered or
will be entered into the database. During 1993, most

Historical Database data going into the system were historical studies
M.A. Simmons and current-year monitoring work with salmon,

Large amounts of data have been gathered on Canada goose nesting, breeding bird surveys,
Hanford Site wildlife over the last 40 years.

21

i



Table 5. Data Sets to Be Included in a Hanford Site Wildlife Database

1994
Estimated Status: In ComputerFormat Status: In Database

Date Completed
Data Set PeriodCovered of Entry Documentation YearsEntered Started Documentation Data

Census Data
Breedingbirdsurvey 1988-present Done 1988-1991 x x 1988-1991
Old-fieldvegetationstudy 1992 Done 1992 x x 1992
NestingCanada geese 1953-present Done 1957-1993 x x 1957-1993
Winteringbald eagles 1961-present May 1961-1993 x
Breedinghawks 1975-present(a) May 1975-1993 x
Elk 1982-present May 1983-1993
Beetles 1963-present June 1964-1979 x
Salmon 1947-present Done 1948-1993 x 1947-1993

bO
t_

Locational Data
Shrikes 1988-1989 Done 1988-1989 x x x
Eagle roostsand 1986-1987 Done 1986-1987 x x x

foragingsites
Hawk nest locations 1975-present May 1975-1993
Snail limpet 1973-present(a) August data located
Deer 1980-present August
Elk 1982-present May 1983-1993 x 1988-1991
Rorippa calcycina 1992-present 1992-1993

Other
Goose eggshell-90Sr 1985-1989+ Done 1985-1989 x x x
RattlesnakeSprings 1979 Done 1979 x

Chemistry

(a) Data were not gatheredduringsome years.



wintering bald eagles, and elk and deer census. 3. Actual data records can be accessed under data
Locational data includes nesting hawks, eagle roosts, sets, and many options exist for viewing (or sort-
shrike nests, and deer and elk ranges, ing) the data. It is also possible to translate codes.

Reflecting the change in mission at Hanford, new 4. Publications can be searched by author and key
data sets include habitat surveys and locationai data words.
on rare and sensitive plant and animal species, such 5. Author profiles or resumes can be accessed.

as Rorippa calcycina var. columbiaea, Columbia The database software also stores photographs and
River mollusks, pygmy rabbit, and northern GIS maps. A pictorial database will be added to
wormwood, identify plant and animal species as well as study
The database comprises five sections: 1) study locations.
site, 2) study summary, 3) data sets, 4) publications,

and 5)investigator profiles, which are described Usagebelow.
We are currently making data available to the DOE-

1. The study site consists of a map and information Richland Operations Office and WDW for land-use
about the area. Currently, the database includes decisions. Data from Hanford are providing informa-
maps ofALE and the Hartford Site. In the future, tion on wintering bald eagle habitat, loggerhead
information about specific research locations will shrike nesting locations, and elk and deer home
be added, ranges. The wildlife resources database will be used

2. The study summary contains documentation for to compile the data for transfer to the Hanford
a study. It includes the rationale, procedures, any Environmental Information System (HEIS).
references, contact, pertinent Laboratory Record
Books, and location of hard copies oft he data.
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Candidate Speciesof the Hanford Site
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