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I. NEEDFOR THE ACTION

The Departmentof Energy(DOE) proposesto constructa new facilityto housethe Materials
SynthesisGroup(MSG) and the SemiconductorPhysicsGroup(SPG)of the SolidStateDivision,
Oak Ridge National Laboratory(ORNL).The locationof the proposed actionis RoaneCounty,
Tennessee. MSG is involvedin the study of crystalgrowthand the preparationand character-
izationof advancedmaterials,such as high-temperaturesuperconductors,whileSPGis involved
in semiconductorphysicsresearch.All MSG and a majorportion of SPG i esearchactivitiesare
now conductedin Building2000, a deterioratingstructureconstructedinthe '_940s.The physical
deteriorationof the roof;the heating,ventilation,and air conditioning(HVAC) system;and the
plumbingmake thisbuildinginadequateforsupportingresearchactivities.The proposedproject
is needed to providelaboratoryand officespace for MSG and SPG and to ensurethat research
activitiescan continuewithoutinterruptiondue to deficienciesinthe buildingandits associated
utilitysystems.

2. DESCRIPTIONOF PROPOSEDACTION

2.1 PROPOSEDACTION

The proposed project would involve grading and levelingthe proposed site nextto facilities
inthe 3000 Area of ORNL(Fig. I), pouringa concreteslabon the ground surfaceforthe building
foundation, and constructinga two-story metal and brickbuilding approximately100 feet long
by 70 feet wide by 30 feet high _n the formersite of Building3024 (Fig. 2). The new facility
(Building3150), which would be inside the security-fencedregion of the main ORNL facilities
complex, would includeeight laboratorieswith associatedofficesand support space. The pro-
posed action would involveexcavationfor installationof approximately50 linear feet each of
undergroundpotablewaterpipingand sanitarywastepiping.A sprinklersystem,electricalpower
system,elevator,andHVACsystemwould b )installedduringconstruction.Laboratoryequipment
and utilitieswould include standard fum( hoods, laboratory benches, and compressed air.
Nonradioactivelycontaminatedand nonhazardousconstructiondebris would be disposod of in
the Y-12 Centralized Sanitary Landfill.ThE MSG equipment to be relocated to the proposed
buildingwouldinclude(1) variousfurnaces Undberg,annealing,glass,astro,tube,etc.); (2) dry-
ing ovens; (3) scanning electron micro.,:ope; (4) various crystal growth equipment; and
(5) variousother machines and equipmen nowused as part of routineresearchactivities.The
SPG equipment would includeexcimer, io ,, and dye lasers;solar spectrumsimulator;electron
beam and thermal evaporators;diffusionfurnace;laminarflow hoods;vacuumequipment;and
variousother machinesand equipmentnow usedin SPG research.

Future plans for Building,.00(30are not partof the proposed action but will be reviewedby
ORNL facilityplanningstaffto determinethe dispositionof the building.The facilitywillalso be
reviewed as to its historical/architecturalvalue and whether or not it should be demolishedor
abandoned in place. A complete National EnvironmentalPolicy Act (NEPA) screeningwill be
conductedduringthe planning _ageson the finaldispositionof the facility.

2.2 OPERATIONSAND RESEARCHACTIVITIES

Operations by MSG at the new facilitywouldreplace researchactivitiesnow conductedin
Building2000. Theseactivitiesinvolvethe synthesisand characterizationof specializedresearch
materials,includinga wide varietyof crystallineand amorphousmaterials(e.g.,metalsandalloys,
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Fig, 2. Footprint of the proposed Solid State Research Facility.
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ceramics, superconductors,and semiconductors).Operations by SPG at the proposedfacility
would replace all semiconductorphysics researchactivities now being conducted in Build-
ing 2000. These activitiesinvolvegrowingthin filmsand muttilayered,thin-filmstructuresfrom
semiconductor,superconductor,andceramicmaterials,usingmolecularbeamancllaser-assisted
methods.

These ongoing activities involvesmall research quantities (e.g., grams) of materials,most of
whichare nonhazardous.Some liquidhazardouswastes, includingsolvents,acids,and cleaning
agents (standard laboratorychemicals),are generatedinlessthan 1-literamountsannually.Very
smallamounts(less than 1 gram)of solidwaste are also generated.

Approximately25 machinesand/or othertypes of equipmentwouldrequirecoolingwaterduring
normal research operation. A closed-loop cooling water system would be installed to cool
equipmentduring operation, Approximately150 gallonsof water would be contained in the
cooling system;when removed (e.g., for maintenanceand upgrade of the coolingsystem),the
water would be treated at the ORNL NonradiologicalWastewater Treatment Plant prior to
disposal.Among the items of equipmentto be cooled are five radio-frequencyunits and five
furnaces, a powder X-ray diffractometer,four or five smalldiffusionpumps, and miscellaneous
equipment.All activitiesinvolvingcooling waterwould be conductedin fullaccordance with all
ORNLenvironmentalprotectionproceduresaswellasapplicablestatutoryand regulatoryrequire-
ments and permits.

3. ALTERNATIVES TO PROPOSEDACTION

3.1 NO ACTION

Under the no-action alternative, current operations would continue under existing
management practices and conditions. The physical deteriorationof the exis ing facilities,
includingthe roof,HVAC system,and plumbing,makes Building2000 inadequate1_rsupporting
currentand planned researchactivities.The HVACsystemprovidesinadequatehi;.-lidity control
forsensitivematerialsexperimentsinvolvingcrystalgrowth,superconductingmateri._ls,and laser-
film growth. Numerous attempts to repair the roof have failed,and leaks and plu, ,bingbreaks
have resulted in frequent flooding of research areas and damage to equipmer . Under this
alternative,the minor impact associatedwithconstructionunderthe proposedact _nwould not
occur.

3.2 RENOVATION OF BUILDING 2000

Renovationwouldrequireextensiverehabilitationof anexistingstructurethat hasoutlivedits
usefulnessand would be morecostlyand less efficientthan the proposedaction. Renovationof
Building2000 would requirereplacementof the building's20-gauge corrugatedsteelenvelope,
HVAC systems,and buildingsupportequipment.Becauseof age (the facilitywas constructed
in 1947) anduniquedesign(Quonset),Building2000 does notmeetcurrentstandardsandcodes
of the Occupational Safety and Health Administration(OSHA), the National Fire Protection
Association(NFPA), and the National ElectricCodes. In addition, the entire atticarea has been
declaredanasbestoszonebyORNL IndustrialHygieneSection.The costof upgradingthe facility
and the cessation of operations for the duration of the upgrade would not constitutean
economicallysound alternative.Althoughthe minor impact associatedwith constructionof the
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proposedprojectwouldnotoccurunderthisalternative,impactscausedby renovatingBuild-
ing2000wouldbe greaterbecauseitwouldinvolve(I)removinganddisposingofanassortment
ofolclbuildingmaterialsincludingasbestosinsulation,(2)upgradingthefacilitydeteriorated
undergroundutilitysystem,ancl(3)relocatingofficeequipmentand personnel,

The proposedactionwould continuethesameresearch ina much moresuitablenewfacil_
on an already disturbed site. Under the no-actionor renovationof Building2000 alternatives,
current research activitieswould continue to be threatened by the deteriorationof the present
facility.

4. DESCRIPTIONOF EXISTING ENVIRONMENT

Fig. 3 shows the location of the DOE Oak Ridge Reservation(ORR) with respect to the
geogi'aphicregion.ORNL is oneof three majorfacilitieslocatedon DOE ORR (Fig.4).The ORNL
facilities,which arecentrallylocatedon ORR,lie primarilyintwo valleys:BethelValleyand, to the
south of Bethel Valley, MeltonValley.The valleysare separatedby Haw Ridge,The major ORNL
facilitiesare clustered in BethelValley,and the satellitefacilitiesare morewidely separatedfrom
each other in Melton Valley.

The proposed action would take place in BethelValley inside the security-fencedregion of
the main ORNL facilitiescomplex(Fig. 5) in the 3000 Area (Fig. I). The constructionwould be
in a previously developed area, which is the former site of Building 3024, the Fabrication
Department Shop B previouslyused in fabricatingvariousmetalcomponentsfor researchand
laboratory functions.Building 3024 was demolished in 1986. The cleared and leveled site is
between Third Street and Fourth Street and is bounded on the west by the North Tank Farm
(inactive underground liquid low.level waste storage area) and on the east by Building3026
(Radioisotope Development Laboratory) (Fig. I). This site containsno objects of historicalor
archeological significance, ancl no environmentallysensitive animal or plant species arG
present.1'z'3'4's''The proposed new building (Fig. 2) would be located on a hill north of anc_
slopingdownward toward Central Avenue,the main east-westthoroughfare in the ORNL mair
facilitiescomplex.This site isabove any knownfloodplainareasarid containsno wetlands.7The
soil at the site has been investigatedand found to be free of radioactivecontamination.'

5. POTENTIAL ENVIRONMENTAL IMPACTS

Site preparationand constructionactivities,whichwould includeminor amountsof leveling
and excavationfor undergroundpiping,wouldtake place on a previouslydevelopedareawhich
is not a Solid Waste Management Unit site. Becausea recentlydemolished building occupied
the area,onlyscattered weeds and patchesof grassexiston the site.The potentialenvironmen-
tal impacts during the constructionphase are erosion,the generationof fugitive dust, and the
generationof constructionwastes. Erosionand soil control,includingthe erectionof geotextile
filter fabric silt fences, straw bale barriers, sediment traps, check dams, or other control
structures, would be provided to minimizesiltation and erosion to reduce the potential for
impactson water quality. Fugitivedustwouldbe minimizedbyeitherwetting the ground surface
during dry and windy weather or performingconstructionactivitieswhen the ground surface is
favorableanclless likelyto generate significantamountsof airborneparticulates.Approximately
200 cubic yards of excavated soil would be removed; and although no contamination is
expected, the soil would be further tested for the possible presence of radioactivity. If
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noncontaminated,the soil would be reusedas cleanfillin the maintenance of existingroadsand
parking lots. In the unlikelyeventthat it isfoundto be radioactivelycontaminated,the soilwould
be properly packaged and disposedof in ORNLSolidWaste StorageArea (SWSA)6. Construc-
tion wastes, which would consistof approximately30 cubic yards of constructiondebris (e.g.,
nonuseable lumber, broken brick,and solidifiedconcrete) would be collected and disposed of
atan existingTennesseeDepartmentof EnvironmentandConservation(TDEC)-perm_ed central-
ized landfillsite in accordancewith TDEC requirements.The proposed Y-12 Plant Centralized
Sanitary landfill 6, which is expected to start operation in FY 1993, has a fill capacity of
approximately150,000 cubicyards and willbe permittedto receivewaste for3.4 years.

Research operations in the new facility would replace current ongoing activities in
Building2000. No new or additionalsolidwastes, liquideffluents,or gaseousemissionswould
be generateO by moving the current research activitiesinto the new building.Any potential
environmentalimpact duringthe operationof theproposedfacilitywouldinvolvethe generation
of waste. Waste generated duringresearchactivitieswould includesolvents,acids, and other
cleaningagents in less than l-liter amounts.All liquid hazardous wastes generatedwould be
collected,transported,and storedinsideBuilding7652, a ResourceConservationand Recovery
Act (RCRA)-permittedfacility,and Building7653,an interimRCRA-permittedfacility.No increase
in waste storagecapacity or expansionof existingwaste treatmentfacilitieswol.lldbe required
by transferof the activitiesto the new building.Very smallamounts(less than 1 gram)of solid
wastewouldbe generatedduringresearchoperations.Solidsampleswouldincludephosphate
glasses (about 1--5 cm long and about 1 cm thick) and metalssuch as aluminum,lead, and
bismuth(in gram amounts).The sampleswouldbe kept at the new facilityor reused in related
researchactivities.When no longer useful,samplesthat are consideredhazardouswould be
managed as hazardous wastes at existingORNL facilitiesfor hazardous waste management.
Small amountsof fumes from samplepreparationactivities(e.g., inertgases, lasergases, and
vapor from acid solutions) would be dischargedthrough laboratoryhoods in full conformance
with ORNL's existing air emissionspermits.Wastewatergenerated during researchwould be
dischargedinto ORNL's processwaste systemfor treatmentand disposal.

Evaluationsby the ORNL EnvironmentalComplianceSectionof the Officeof Environmental
Complianceand Documentationhave determinedthat no additionalRCRA,CleanAirAct (CAA),
Clean WaterAct (CWA),Aquatic ResourcesAlterations(ARA),or NationalEmissionsStandards
forHazardousAirPollutants(NESHAPs)permitswouldbe required.No radioactivewasteswould
be produced. Other waste generationwould be minimized,and all wastes wouldbe managed
undercurrentORNLstandardpracticeprocedurespreparedto promoteenvironmentalprotection.
All activitieswould be conducted in fullaccordancewith all applicablestatutoryand regulatory
requirementsand permits.Approximately150 gallonsof waterwould be usedin the closed-loop
coolingsystem;when disposalis warranted,thewaterwould be dischargedintotheNonradiolo-
gicai Wastewater Treatment System for treatment prior to discharge into White Oak Creek.
Dischargeof the treated coolingwater intoWhite Oak Creek wouldnot requirea new permitor
modificationsto the existingNationalPollutantDischargeEliminationSystem(NPDES) permit.

The sitefor the proposedfacilityis a previouslyused buildingsitewithinthe fenced area at
ORNL and does not now providehabitatfor sensitiveplant or animalspecies.Constructionand
operations of the facilityare not expected to affect environmentallysensitiveareas such as
archeologicalor historic sites; habitats of any threatened, endangered, or other rare wildlife
species; floodplains; or wetlands_1'2'3'4'7The state of Tennessee HistoricalCommissionhas
concurredthat the proposedactionwillnotadverselyaffectNationalRegisterof HistoricPlaces-
eligibleor -listedproperties,and the Advisory Councilon HistoricPreservationagreeswiththe
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state'sdetermination.5jThe Appendixcontainscopiesofsensitiveareacoordinationletter
responses.Siltationanclerosioncontrolswouldminimizeimpactstosurfacewaterquality,Any
pavement,curbs,drainagesystems,orlawnsaffectedbytheconstructionphaseoftheproposed
projectwouldbe restoredtotheiroriginalconditionatthecompletionoftheproject.The area
aroundtheproposedbuildingwould be gradedand seeded.Any topsoilstrippedfromthe
constructionsitewouldbe useclinareasthatneedtobe filled;and additionaltreatment,such

as seeding, mulching, fertilization,and watering, would be provideduntil final acceptance.

Finaldecision on the disposition Building2000 has not been made. The facilitywould be
reviewed to determine its historical/architecturalvalue and whether or not it should be
demolished or abandoned in place. Becauseofthe shortageof suitablebuildingsites insidethe
security-fencedregionof the main ORNLfacilitiescomplexin BethelValley,the facilitycould be
demolished to allow the site to be used in the future. Because the one-_tory Quonset hut
structurewas constructedof sheets of tin,wood, and sheetrock,the impact to the environment
during the demolitionprocess is anticipatedto be minimal.Small amountsof demolitiondust
would be expected, anclthe resultingdebris would either be salvaged or disposed of at the
existing Y-12 Sanitary Landfill site. A complete NEPA screening would be conducted in the
planning stageson the finalmanagementof thisfacility,and itwould includea consultationwith
the state of Tennessee HistoricPreservationOffice(SHPO), ifwarranted.

6. SUMMARY

The proposedactionwouldinvolvethe constructionof a two-storybuilding(100 feet long by
70 feet wide by 30 feet high)on the formersiteof Building3024, locatedwithinthe main ORNL
facilitiesarea. Site preparationand constructionactivitieswould have negligibleenvironmental
impacts anclwould have no effect on environmentallysensitiveareas. When the facility is no
longer useful,all materialsassociated with the project would be removedto restorethe site to
a _aturalstateorfor use as a futurebuildingsite.Researchactivitiesat the new facilitywouldbe
a 'ontinuationof currentresearchactivities,whichmainlyinvolvesynthesisand characterization
o ;rystallineand amorphousmaterials,growthandcharacterizationof semiconductorthinfilms,
ar.,:lgrowth and characterizationof superconductorthinfilms.Waste generatedduringresearch
a( ivities would be quantitatively and qualitativelythe same as current wastes and would be
di posed of at existing ORNL facilities that operate in full conformance with all applicable
s__tutoryand regulatoryrequirementsand permits. Environmentalimpacts resultingfrom this
a lion are expected to be minimal.

7. REGULATORY AGENCIESAND PERSONSCONSULTED

The following agencies were contacted:

Tennessee HistoricalCommission, Herbert L. Harper, ExecutiveDirectorand DeputyState
Historic PreservationOfficer

AdvisoryCouncil On HistoricPreservation,Don L. Klima,Director,EasternOfficeof Project
Review

United States Department of Interior,Fish and Wildlife Service, Lee A. Barclay,Ph.D., Field
Supervisor
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TENNESSEE HISTORICAL COMMISSION
701BROADWAY

DEPARTMENTOFENVIRONMENTANDCONSERVATION
NASPiVlLLE,TENNESSEE37243.0442

615,742.6716

October 20, 1992

Peter 3. Gross
DOE
P, O. Box 2001
Oak Ridge, Tennessee 37831-8739

Re: DOE, SILZD STATE RESEARCH FACILITY, OAK RIDGE, ROANE
COUNTY, - --

Dear Mr. Gross:

Pursuant to your request, this office has reviewed your
correspondence plus addltjona_ documentation relative to the
above-referenced undertaklng. Based on available
Jnformatlon, we concur that the project as currently
proposed will not adversely affect National Register of
Historic Places-elig_ble or -listed properties.

Unless project plans change, th_s office has no objection to
the implementation of th_s project. You must now seek the
comment of the Advis_ ry Council on Historic Preservation
prior to pro_ect _mplfmentation. Please enclose a copy of
th_s determination a _ng w_th all support documentation
deÂ_neated at 36 CFR Part 800. Unt11 such t_me as the

Council has rendered _ final comment on this project, your
Section I06 obllqatlor under federal law has not been met.

Should project plans hange, please contact this office tO
determine what addlt onal action, if any, _s necessary.
Questions and commen s may be d_rected to Joe Garrison
(615)742-6720. Your cooperation _s appreciated.

Sincere/y,

Herbert L. Harper _'
Executive Director and

Deputy State Historic
Preservation Officer

HLH/_yg
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Mr. Tom McCulloh

National Advisory Council

Letter From Tennessee SHPO, Concurrence Of No Adverse Effect For
Construction Of Solid State Research Facility, Oak Ridge National
Laboratory (ORNL)

Attached is a lettar from the Tennessee SHPO that provides
concurrence that the construction of the Solid State Research

Facility at ORNL will not adversely affect eligible or listed
National Register Properties. Also included, are a brief project
summary, and panoramic photographs taken from the location of the
proposed building that were supplied to the SHPO. This
information is provided for your review and acceptance as part of
DOE/OR's compliance with Section 106 of the National Historic
Preservation Act.

Peter Gross

R.O. Hultgren
Herbert Harper
L.M. Thompson
M.E. _itchell
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