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1. Scopeof Work

1.1 Introduction
The magnetdevelopmentlaboratoryMDL is acomponentof the Superconducting

SuperCollider SSC. The SSCis in Ellis County,Texasabout30 miles southof Dallas.
TheMDL is one facility comprisingthemagnetsupportfacilities MSF complex. The
MSF complexwifi be locatedwithin Ellis County.

1.2 Work PackageScope
PropertyAcquisition. Approximately 25 acresof property not including area

associatedwith accessroadsand easementsmay be neededshouldthemagnetsupport
facilities be sited in a complex. A schematicsite plan detailing with the exterior site
flows betweenMSF is shownin Fig. 1.1.

Site Surveysand GeotechnicalInvestigation. The SSC’s contractorwill obtain all
necessaryout-boundaryandtopographicalsurveys,and all geotechnicaldataand reports
for theMDL.

Off-Site Infrastructure.TNRLC will be responsiblefor all designandconstruction
of necessaryroads,electricpower,water, sewage,andgasservicesfor theMDL.
Requirementsfor off-site infrastructurearedescribedin Section4of this work package.

ccd/mdI/cs 1
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Figure 1.1. SchematicSitePlan-MagnetSupportFacilitiesComplex.
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2. ManagementPlan

2.1 Introduction
This managementplan briefly outlines the responsibilitiesof the various

participantsand theprincipal actionsrequiredby all parties.

2.2 Facility Scope
The MDL will be a 109,000square-footbuilding containingoffices and assembly

bays.

2.3 Rolesand Responsibilities
Definedbelow are the roles and responsibilitiesof thevariousparticipantsin the

constructionof theMDL.

Office of the SuperconductingSuper Collider OSSC1. OSSC is the DOE
headquartersoffice in Washington,D.C. This office has the authority to approveany
SSCconstruction. The OSSCis alsoresponsiblefor theacceptanceof theland tidesfor
SSCbuilding sites. DOE will alsodeterminehow theNationalEnvironmentalProtection
Act NEPA review processwill be handledfor this researchanddevelopmentfacility.

On-SiteProjectOffice OPO. The OPOis responsiblefor DOEmonitoringof SSC
constructionactivities. OPO staff will attenddesignreviewsand managementmeetings
as appropriate.

SSCLaboratory.

TexasNationalResearchLaboratoryCommissionTNRLC. The TNRLC will be
responsiblefor thedesignandconstructionof off-site infrastructureof the MSF complex
on behalfof theSSCLaboratoryand theDOE. TheTNRLC will utilize a combinationof
its staff, SSC Laboratory staff, and contractorsprocuredby TNRLC for design and
construction. Specifically,theTNRLC is responsiblefor thefollowing:

1. Assigning the MDL status and a project director within the TNRLC line
organization.

2. Acquiring thenecessaryland by tide transfer.
3. Fundingconstructionof theMDL’s off-site infrastructure.
4. Selectingand managingan engineeringfirm to design,estimate,schedule,and

monitor constructionof theMDL’s off-site infrastructure.
5. Advertisingandawardingthe constructioncontracts.
6. Maintaining a fund of 10 percentof building costsfor purchasinginfrastructure

power,water,sewer,rail, roads,and soforth if not providedby Ellis County
or the utility companies.

7. Managingtheoff-site constructionprocesson behalfof theSSCLaboratoryand
DOE by using TNRLC managementand technical staff to superviseand
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coordinatefunctions, and TNRLC contractorsandconsultantsto carry out
scheduledactivities.

8. Periodicreviewswith theSSCLaboratoryandDOE.

2.4 Key Individuals for Project Working Group
Day-to-thy coordinationof the project will be theresponsibilityof the following

lead individuals for eachorganization. Theseindividualswill keeptheir organizations
informedofprojectstatusandprogress:

* SSC Laboratory: magnetsystemsM1L project managerand conventional
construction’sliaison.

* A-E/CM SSC: projectmanager
* DOE-OPO: conventionalfacilities manager.

A-E: projectmanager.
* TNRLC: projectdirector.

E-A TNRLC: projectmanager

2.5 Meetings and Reviews
Starting with notice to proceed,therewill be managementmeetingsat appropriate

intervals of thejoint project managementgroup. The SSC’s A-E/CM will publish a
proposedmeetingandmilestonereview calendarwhich will denoteTNRLC participation
in both theprojectcoordinationgroupandthejoint projectmanagementgroup.

ccd/mdl/cs 4
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3. DesignRequirements

3.1. Program Data

3.1.1 Functional Use and Relationships to Other Facilities
TheMDL will be utilized for the assemblyof prototype and production of collider

magnetswhich will be testedand subsequentlyinstalled in the SSCring and injector area.
The MDL will then functionasa reseaiehand developmentfacility for magnets.

The MSF complex mayconsistoftheMDL, theMm, andtheMAAS buildings.
SeeFig. 1.1. SchematicSite Plan - Magnet Support Facilities Complex, in Sec. 1 of this
document. SeeFig. 3.1 below for a depiction of the relationshipof the MDL component
facilities asthey relate to the magnetlogistic flow.

Figure 3.1. Magnet Logistics How
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3.1.2 PersonnelandArea Requirements
The MDL will operatewith a staff oftechniciansworking on two shifts. It will also

provide office spacefor professionalpersonneland technical managers.and will also
serve as the central office for the Magnet Division permanentprofessionalstaff.
Additional technical and professionalpersonnelwill work at the facility during
constructionof theSSC.

The squarefootagerequirementsfor the MDL aregiven in Table 3.1. The spatial
adjacenciesfor the MDL are shownin Fig.3.2, and theequipmentlayout in the high bay
areais shownin Fig. 3.3. Eachareawill requirefurther programmingby theA-E/CM to
definelayoutandequipmentfit-up, andto verify squarefootage.

The A-E/CM will receiveand shouldreferencethefollowing documentsprovided
through the MagnetDivision’s project managerfor establishingfunctional affinities,
spaceandconventionsystems"fit up" requirementsfor technicalsystemsin theMDL:

Preliminary- MDL ShopArea Layout plans7/25/90
Draft - MDL ProductionFloor 8/2,90

ccdm&/cs 6
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Table 3.1
MDL SpaceRequirements

FunctionalDescrintion
Sq.Ft.

I. MametProdittionLint 1. Shipping/ReceivingandStorage 9350
Machinedrawings 2. Coil Winding Area 4800
to furtherdefineFig. 3.3 3. Curing 5200
will beavailable 4. Coil PreparationArea 5200
atpre-designconference. 5. Align./Transp.Prep/CryoAssembly 4800

6. BusInstallationandTesting 5200
7. Collaring/Skinning 5600
8. CableWrapping 23&l

SubtotalProduction 42530

II. SunnrtAreas: 9. Quality Control 2950
10. RefrigeratorandFreezer 950
11. Coil PreparationArea 1520
12. VacuumTestArea 760
13. Electrical PreparationandElectronics 1900
14. Mech. Subassembly/CollarLaminationArea 1900
15. First Aid 570
16. ComputerRoom 1140
17. Mole 950
18. SurveyGroup 1140
19. MaintenanceArea 1330
20. WeldShop 760
21. Tool Crib 950
22. MachineShop 4750
23. Yoke LaminationArea 1330
24. VacuumLeakTest 950
25. MagnetDisassemblyArea 121Q

SubtotalSupportShop 25050

III. MiscellaneousAreas: 26. FactoryAisles 11600
27. Entry

Subtotal MiscellaneousAreas 12110

IV. Offices andSunixwt Areas: 28. StaffArea- 150@ 135 squarefeet* 19980
29. Building Systems"

SubtotalOffice andSupportAreas 29310

Total SquareFootagenot to exceed 109,000

* 135 squarefeetperpersonincludescirculation,conferencerooms,andcafeteria.
** Mechanical,electrical, telephone,elevator,toilets, vending.

ccdflndl/cs 7
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Note: 1 SeeTable 3.1 for legendof areafuncionnamesandallotted sqiarefootage.
2 Forlayout of areas2-8 seeFigure 3.3.

Figure 3.2. FunctionalAdjacencies.
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3.1.3 Facility Data

EuuipmentInterfaces. Referto TableA.2 in the appendixfor structuralinterfaces.

Utility Requirements. Preliminary water, sewage,natural gas,and electrical
requirementsare listed in Table 3.2. All loads must be re-verified during schematic
design.

Occupancy. The building occupancywill be primarily industrial in nature. The
MDL will housetechnicianswho will developand manufacturemagnets.Additionally,
theMDL will provideoffice spacefor professionalsandtechnicalmanagement.

Table 3.2
Water, Sewage,NaturalGas, andElectricalRequirements

DomesticWater 51,000 gpd
SanitarySewer 24,000 gpd
Fire Water 1,000 gpm
StormDrainage 3,500 gpm
IrrigationWater 3,000 gpd
NaturalGas 3,700 cth
Electrical 3,718 @480V

Hoursof Oneration.Therewill be a maximumof two shifts of 8 hourseachperday
in the productionarea,with a typical 8- to 12-hour-per-thyoccupancyin theoffices.

3.1.4 Construction Quality
DesignLife. The MDL shouldbe designedfor a 30-yearlife expectancy.

Public Access. The MDL main entry and accessto the high bay assemblyarea
should be designedto accommodatepublic tours.

3.2 SystemDescriptions

3.2.1 Foundations

PerformanceRequirements.Vertical movementof thetotal foundationsystemwill
be limited to the following:

* SuperstructureSupport: ±1/4 inch.
* EquipmentSupport: SeeTableA.2 in theappendix.

Interfacewith TechnicalEouipment. SeeTable A.2 in theappendixfor equipment
loading information.

ccd/mdl/cs 10
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MateriallEquiomentRestrictions.The 28-daycompressivestrengthof concretewill
be determinedbasedon strengthrequirementsand cost-effectivedesign,but will not be
lessthanthefollowing minimumvalues:

* Drilled Piers: 3,000 psi.
* GradeBeams: 3,000psi.

3.2.2 Substructure

Descriptionof SystemComnonents. The substructurewill consistof a concrete
floor overall in thehigh bayareawith trenchesfor utility distribution,as indicatedon the
floor plan. Figures3.2 and 3.3. Additionally, any tie-ins to utilities, tunnels,or trenches
are includedand extend5 feet outside thebuilding line. Foundationsor concretepads
will be providedfor any exterior storagebuilding, exterior exchangerenclosure,and
exteriorheating,ventilating,andair conditioningunits.

Soecial Requirements. Depressedfloor slabs will be provided at freezer and
refrigeratorlocations thatpermit the placementof insulation and finish wearing slab
without requiring ramps or steps to the freezer! refrigeratorfloor. The slab will be
independentof other surrounding foundations and wall support systems.
Freezer/refrigeratorwearing slabs and insulationwill be proportionedto meet strength
and heattransmissionrequirements. Refer to Table A.2 in the appendixfor floor
loadingsin freezer/refrigeratorareas. SeeSection 3.2.8 for subgradewarming system
requirementsto preventsubgradefreezingbeneathfreezers.

Interfaceswith Technical Equinment. See Table A.2 in the appendixfor slab
loadinginformation.

Material/EquinmentRestrictions.The28-daycompressionstrengthof concretewill
riot be less thanthe following minimum values:

* Slabson grade: 4,000psi.
Equipmentpads: 3,000psi.

3.2.3 Superstructure
Descrintionof SunerstructureComnonents.The building will include two adjacent

high bay spacesthat areattachedto supportspaces.Theclearheight to the bottomof the
high bay will be sufficient to allow for requiredclearancesabovethebridgecranesandto
provide for a hook heightrequirementof 25 feet. Theheight from thebottomof structure
will be a minimum of 12 feet in the supportadministrativespacesand 18 feet in the
shopareas. The structurewill be designedto supportone bridge cranein eachhigh bay
spacetwo high bay spaces-oneon each side of center dividing wall, and will
accommodatetransferrails linking the bridgecranesattwo locations. Transferrails will
be locatedat theshippingandcoil preparationareas. Bridgecranenumbersandlayout
will be verified with the SSC liaison during final programming. The minimum clear
distancebetweencolumnswill be 20 feetin eacharea. Lateral X-bracing for buildings
if usedwill not interferewith possiblebuilding expansionon oneendof thebuilding.
Truss-typebracingin a horizontalplaneat the roof level will be usedto disthbutelateral
loadsin lieu of utilizing thediaphragmactionof theroof deck.

ccdjmdlfcs 11
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PerformanceRequirements.Superstructuredesignloadsinclude the live, dead,
crane,andoverheaddoorloads. Thebuilding shall be designedto resistlateral loadsin
accordancewith DOE criteria. Lateraldrift will be limited to a maximumof height/240.

StuctureSuonortof Hoist. Seethe overheadbridge cranedescriptionSection
3.2.7. ConveyingSystems for loads. Onemonorail beamwith a 2-ton hoist will be
supportedfrom thesecond-levelframingandlocatedin the laminationarea.

3.2.4 Exterior Closure

Exterior Walls. The exterior walls should have a minimum R factor to meetor
exceedDOE energycriteria.

Exterior Doors andWindows. Windows shouldaccommodateinsulating glass.
Exterior doorswill be insulated. Overheaddoors in the shipping/receivingareashouldbe
insulatedoverheaddoors 12 feet wide by 15 feet high. Doors in the storage
shipping/receivingareawill consist of a pair of lO-foot-wide-by-25-foot-highsteel-
bottom-rail-supported,automatic,hangar-typesliding doorsfor craneaccessbetween
areas. Fifteen-foot-wide-by-25-foot-high,steel-bottom-rail-supported,automatic,hangar-
type sliding doorswill be usedbetweentheshipping/receivingareasand thecryostatand
storageareas. An overheaddoor54 feet wide by 10 feet high will separatethecold mass
disassemblyand skinningpressareas. All other interior overheaddoors will be 8 feet
wide by 10 feet high. PleasereferenceMagnetDivision’s datacited in 3.1.2 for door
sizesandlocations.

3.2.5 Roofing
The roof systemshould be insulated,equal to or exceedingsingle-ply membrane

over rigid insulation in performancecharacteristicsand warranties,with a minimum R
factorto meetDOEenergycriteria.

3.2.6 Interior Construction

Partitions. Concretemasonryunits reinforcedas required by codeshould be
consideredfor usagein the productionand supportshopareasto protect from industrial
usages. Steel stud anddrywall partition systemswith soundinsulation battsshould be
installedin all administrativeareas.Openoffice systempartitionswill be furnishedand
installedby the SSCLaboratory. Plastic strip air curtainswill be providedover partial
height walls surroundingthe shipping/receivingareaso that bridge cranemovementis
not impeded.

3.2.7 ConveyingSystems
Elevatorsif required. A minimumrateof travel will be 100 feet perminute, 2500

pound capacity.Elevatorswill be hydraulic.

Cranes.Two 25-tonoverheadcraneswill be provided to travelto any assemblybay
and stagingarea. Verify during final programming. Bridges= 55-foot; hook height =

25-footminimum. Speed: trolley = 50 feet perminute,bridge = 100 feet per minute,
hoist = 15 feet perminute. Controls: hoist = 5 stepvariablespeed,bridge andtrolley =

variablespeed.

ccImwcs 12
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Hoists. One2-ton hoistwill be providedon a monorailbeamin thelaminationarea.
It will havea 15 footperminutemaximumspeedandvariable-speedcontrols. All cranes
and hoistswill be designedin accordancewith theCraneManufacturers’Associationof
AmericaStandard70 requirements.

3.2.8 Mechanical
Plumbing. Otherthan normalsystemsto supportbuilding functions,plumbingwill

include compressedair systems. The compressedair systemwill consistof a duplex air
compressorunit, air receiver, air filter, anddryer and piping with 100 psi capacity.
Plumbingutilities will be extendedto SSC Laboratoryfurnishedequipmentlocations
reference3.1.2. Final connectionswill be madeby theequipmentvendor.

HeatinE. Ventilatin2 and Air Conditioning HVAC. HVAC designwill be in
accordancewith DOEcriteria andwithin thepreliminaryrequirementslistedin Table3.3.

Table 3.3
InsideDesignConditions

& Winter Summer
Offices,Laboratories,Workshops 72°F DB 78TDBI5O% RH
Storage 55°FDB 78° F DBI5O% RH
Toilets,Lunch Rooms 70°FDB 78°F DB/50% RH
Shops 72°FDB 78°F DB/50% RH

Special 1-IVAC Recuirements.Air handling units will be provided with high
efficiency filters 65 percent. In addition pre-filters will be provided on those air
handlingunits serving the beamtube,curing andcoil pressareas.All air handlingunits
will havethe capability to operateon an economizercycle. In thecuringpress,collaring
press,skinningpressand cryostatassemblyareas,welding exhaustsystemswith fume
hoodsand flexible tubing with portablemagneticbasefume receptorswill be provided.
An exhaustsystemfor removing curing processfumeswill be provided in the curing
pressarea. A combinedpneumatic-electronicdirect digital control HVAC control
system will be designed. Controls and instrumentationwill be selectedto allow
interfacing with a future centralenergy managementandcontrol systemEMCS. An
underfloor subgradewarming system will be required to preventsubgradefreezing
beneathfreezerareas.

Fire Protection. The fire suppressionsystem will be hydraulically designed
automatic fire sprinkler systemsin accordancewith DOE design criteria. Special
considerationwill be given to a dry pipe pre-actionsystem in areashousing heavy
electronicsgear.

MechanicalWork by Others. SSC Laboratoryfurnishedequipmentand systems
such as refrigeratorsand freezers,heatexchangersand pumps for process,steam
generators,curing ovens,and machineshop equipmentwill be installedunderseparate
contracts.

SpecialMechanicalSystems.A greaseinterceptorwill be providedin the sanitary
sewerline receivingdrain waterfrom kitchenplumbingfixtures. An oil separatorwill be

ccdftndijcs 13
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providedin the sanitarysewerline receivingdrain waterfrom the utility trenchor any
trenchesover which vehiclespark.

3.2.9 Electrical

Emer2encyGenerator. An enginegeneratorwill be specifiedunlessdualprimary
service is provided from separategrids. It shouldbe sizedto supply continuouspower
for thecuring andskinningpressesonly.

Raceways. Rigid galvanizedsteelconduit will be utilized in any work beneath8
feet above the finished floor and in concrete-embeddedlocations. EMT with
compressionfittings may be utilized in other locationswithin the building. Aluminum
cabletraywill be usedfor communication,data,and control cabling when severalcables
are involvedin a commonrun.

Lighting. Incandescentandhigh intensitydischargeHIL high bay fixtureswill be
utilized in the machine shop, refrigerator/freezerarea,and high bay central area.
Maintainedlighting levelswill be shownin Table 3.4.

Table3.4
Lighting Levels

Sin

Offices

Lightinz Level footcandles

70
High BayArea
Catwalks

100 at taskarea
30

Lobby 30
ServiceAreas 20
Electricaland MechanicalRooms 30
Otherareas IES standards

Special Electrical Systems. A telephoneswitchroomwill be provided. Two
undergroundconduitswill be installed from the switchroomto a designatedconnection
pointestablishedby thetelephonecompany. Requirementsfor conduitandcabletrayare
basedon one twisted pair of wire pereachoutlet and an estimatedoneoutleteachfor
telephoneand databasefor each200 squarefeet of floor area. Disthbutiontrunk lines
constructedof two concrete-encasedconduitswill be run undergroundbetweenbuildings.
Telephone,video tele-conferencing,anddatabasetransmissionfrom otherspecialfacility
systemswill be transmittedfrom the MDL to the main control room in the future
office/laboratorybuilding on thewestcampusvia thelocal commoncarriernetworke.g..
SouthwesternBell TelephoneCompany,MCI or others.

A zonedfire alarmdetectionsystemwith a centralcontrolpanelwill be installed.
The controlandannunciatorpanel will be locatedat the securitystation. The systemwill
monitor ionization smokedetectorsin the supply air ducts and the computerroom,
manual pull stationsat doors of egress,and the sprinkler system flow and tamper
switches.

A facility groundgrid will be required. A parallel instrumentationand computer
groundingsystemwill be established.

ccd/ntdl/cs 14
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Dry type transformerspmviding step-downvoltagesof 480-120/208V. 3-phase,4
wire and 480/240V, 3-phase,will be located at points of utilization throughoutthe
building.

Finalequipmentand modularoffice electricalconnectionswill be theresponsibility
of theMDL contractorthrough theft equipmentsuppliers. Provisionwill be madein the
high-bay processareafor motor control centerswith floor trenchesto act as flexible
locationsfor equipmentcables.

3.2.10 SSC FurnishedEquipment

Heat Exchanger. A heatexchangerwill be furnishedand installed by the SSC
Laboratory.

Cooler/Freezer.The cooler/freezerwill contain approximately950 squarefeet.
One-thirdof this unit will maintain 10°F, and two-thirds of theunit will maintain40°F.
Theunit will havea door with a hydraulic hand lift that canwithstandup to 800 pounds
of force. The cooler panelswill housea minimum "U" valueof 0.030. The freezer
panelswill housea minimum "U" value of 0.024.

Food Service. Food serviceequipmentwill be designedand furnished by the
Architect-EngineerA-E to provide a shortorder/saladbar serving unit and associated
seatingfor approximately100 persons.

Furnishings.All office, laboratory,shop,andkitchen furnishingswill be provided
by the SSCLaboratory.

3.2.11 Site Work
SitePreparation. Sitepreparationwill include selectclearing,removal,and salvage

of topsoil; excavationof unsuitablematerial underthebuilding, roads,andparkingareas;
and backfill with suitablematerials. A minimum 4-inch thick layer of topsoil will be
placedon all earthareasasfinish grading. Excessand unsuitablesoil will be removed
from theproperty.

Parking. Roadsand Walks. Pavedparkingareaswill beneededto accommodate
350 automobilesand two AASHTO type WB-50 trucks. Pavementmaterial will be
concreteon suitablebasematerialhavingpropertiesrequiredto supportappliedwheel
loads. Traffic aisles in automobileparkingareaswill be designedto supportfire truck
wheel loads. Minimum requirementsfor pavingconcretewill be asshownin Table3.5.

Site Develonment. There will be no requirementfor fencing. Signs will be
providedat entranceroadsand will be consistentwith the characterof the overall SSC
Laboratorysign schemeapprovedby CCD’s liaison.

Landscaping.Disturbedareaswill be seededbetweenbuilding and parkingareas,
in areason the siteplandesignatedaslandscaped,and 15 feetaroundtheperimeterof all
roads and buildings. Other areasdisturbed by constructionwill be restoredto be
consistentwith adjacentvegetation.All disturbedareasorareasto receiveseedwill have
4 inchesof finely gradedtopsoil. Landscapedesignwill be in accordancewith the SSC
Laboratorydesignguidelinesand approvedby CCD’s liaison.

cacli/cs 15
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Table 3.5
MSF ComplexPavingRequirements

!Js

TruckRoadsandParking

Mm. Thickness
Mm. 28-Day

CompressiveStrength

8 inch 4000psi
Auto RoadsandParking 6 inch 3000psi
Walks 4 inch 300 psi

Utilities. A water line will be installedfrom theMDL watermeterto supply water
to the MDL for domesticand irrigation purposes. A connectionfor a fire line to the
building will be providedin the water line. A fife line of an appropriatesizewill be
installedfrom thefire line connectionon thewaterline to thebuilding.

Storm waterrunoff from the MDL is preliminarily estimatedat 3,500 gpm. Roof
drainsif utilized and necessarypiping will be installedto direct therunoff to theon-site
storm watercollection system. The design of the storm water system will include
measuresfor storing runoff for the completesite in excessof currentexperienced
amountsso the post-developmentrunoff will not exceedpit-developmentcharacteristics.
Sanitarysewagewill be pipedfrom thebuilding to asanitarysewermain.

An on-sitenaturalgasdistribution systemwill be neededfrom themain line serving
the site to thebuilding. In sizing this distribution system,considerationshould be given
asto how future magnetsupport facilities will be serviced. The preliminaryestimated
naturalgasrequirementfor the MDL will be about3000cth.

Electric distributionto the building from thesubstationservingthesite will be run
underground. Primary servicewill be provided in undergroundduct to a pad-mounted,
fused-disconnectswitch and transformer. Three-phase480 V Wye secondaryservice
from the transformersecondarywill be run undergroundto a fusedmain switchboard
bracedfor anticipatedfault currents.

Undergroundcommunicationconduit will be provided to the MDL from a
telephone-company-ownedconnectionpoint providedat the edgeof the property. The
conduit will be sizedconsideringthat the telephoneroom and PBX in the MDL will be
the centraldistribution point for all MDL communicationsand dataterminals. Conduit
stuboutsfrom the telephoneequipmentroom will be provided for future extensionof
serviceto possibleadjacentfacilities. Capabilitiesfor the network will be providedas
follows:

MDL: One connectionper 200 squarefeetof floor area.
MDL: Video tele-conferencingcapabilitiesat requiredSSClocations.
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4. MSF Complex Off-Site Infrastructure Requirements

4.1 Introduction
Themagnetsupportfacilities MSF complexfor the SSCwill be in Ellis County,

Texas. The MSF complexmay consistof threemajor buildings sitedadjacentto each
other: themagnetdevelopmentlaboratoryMDL, themagnettestlaboratoryMm, and
the magnetacceptanceand storageMAAS building.

Design,estimating,scheduling,and constructionof the infrastructureconsistingof
roads,water,sanitaryand stormsewage,electhcpower,andcommunicationsis required
by TNRLC. With the construction of the first building, the MDL, all off-site
infrastructurerequiredfor theentireMSF complexor any sitewhich hasbeenplannedfor
facilities adjacentto the MDL, will beprovided. The requirementsonly for the MSF
complexinfrastructureare describedin this document.

4.2 Roadways
Truck and automobiletraffic will have directaccessto theMDL site. Most of the

350 autosthat will accessthesite daily are expectedto arrive between7 a.m. and 9 a.m.,
and leave between5 p.m. and 7 p.m. Trucks transportingSSC magnetsand other
supplieswill enterand exit theMDL areathroughoutthe day. The heaviesttruck loads
will requireroadsandbridgesratedfor AASHTO-type WB-50 trucks, including a load
limit of 58,420pounds.

4.3 Water Supply
Water is requiredfor domesticpurposes,irrigation, makeupwaterfor cooling and

heating,and fire suppression. Preliminaryfire flow requirementsare 1,000 gpm at a
residualpressureof not less than 10 psi at eachhydrantwithin or adjacentto the MSF
complex. Estimated requirementsby building for domestic, fire suppression,and
irrigation waterare summarizedin Table 4.1.

ccdhndl/cs 17
8/6190



Table 4.1
EstimatedMSF ComplexUtility Requirements

MDL MTh MAAS TOTAL

DomesticWatergpd 51,000 16,000 14,000 81000
Fire Suppr.Watergpm 500 500 500 1,000*
InigationWater gpd 3,000 3,000 3,000 9,000
CoolingWatergpm 30 12 19 61

SanitarySewergpd 24,000 16,000 14,000 54,000

NaturalGasciii 3,000 1,600 2,000 6,600

ElectricalLoadskW 4,189 4,822 1,012 10,023

* 500 gpm sprinklersystemrequirementplus 500 gpm hosestreamrequirement.
** MTL includescryogenicsbuilding vendorsupplied.

4.4 Drainage and SewageSystems
The developmentof the MSF complexwill increasethe volume and peakrateof

runoff from rainfall. The designof the site improvementswill include measuresfor
storing the excessvolumesof runoff, and measuresfor attenuatingpeakflows so that
post-developmentrunoff from the sitematchespm-developmentrunoff characteristics.

Sanitarysewerserviceswill be provided. A below-gradesewagepumpingstation
may be required.Thedesignof thepumpingstation will providefor thesanitarysewage
flows from the total complex. Estimatedsanitazysewerflows by building for theMSF
complexare summarizedin Table 4.1.

4.5 Natural Gas
Naturalgasis requiredfor heatingwaterfor domesticuseand for building heating.

Estimatedrequirementsby building for naturalgasare summarizedin Table4.1.

4.6 Electric Power
The main substationshould be a low-profile unit that utilizes metal-enclosed

switchgear. All circuits from the substationserving the complexwill be in concrete
encasedundergroundductbanks. Theelectric utility companywill supply the incoming
feed and the substation. The primary voltage to servethe facility will be 12.5 kV, 3-
phaseWye.
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4.7 Communications
Communicationsservicesfor the MSF will be partof the overall SSC information

transportsystemITS. The ITS will connectto the local common carrier network
providing a link for telephone,private branchexchangePBX, datatransfer, security,
and fire alarm systems. Each workstation at the MSF will be servedby a network
connectioncapableof telephone,data,video, and fiber optic traffic. The requirements
areasfollows:

MDL: onenetwork connectionfor each200 usablesquarefeetof floor area.

ccdMidi/cs 19
8/6/90
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Special Slab Conditions



DESIGN REFERENCE STANDARDS

National Standards
OccupationalSafetyandHealthAdministrationOSHA regulations.

State and Local Codes and Requirements
* UniformBuilding, MechanicalandPlumbingCode1988.
* TexasRevisedCivil Statutes,Elimination of ArchitecturalBarriers, Article 7,

Article 6016.

Highway Standards
* A Policyon GeometricDesignofHighwaysandStreetsAASHTO, 1984.
* TexasStateDepartmentofHighwaysandPublic TransportationStandardsSDHPT.
* HighwayDesignDivision OperationsandProceduresManualSDHPT,asupdated.
* BridgeDesignManual SDHPT, asupdated.
* StandardSpeccadonsfor ConstructionofHighways,StreetsandBridgesSDHP’F,

1982.
BridgeDetailer’s Manual SDHPT, asupthted.

* HydraulicManualSDHPT,asupdated.

Environmental Guidelines
* Final EnvironmentalImpact Statement,FEIS SuperconductingSuperCollider

DOEIEIS-0138,1988. The designof the MDL will be requiredto follow the
environmentalcontrol standardsidentifiedin theFEIS, aswell asthoseof the Stateof
Texas.

Climatic Conditions
Theclimatic conditionsfor rainfall, wind, temperature,relativehumidity, and frostdepth

for theprojectarelistedin TableA.1.

Interfaces with State and Private Infrastructure

Interfacesto utility infrastructuresystemswill becoordinatedby theTNRLC andits E-A.
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Table A.1
EnvironmentalandRegionalData

Location
Ring Center

North CentralZone,TexasStatePlaneCoordinateSystem,basedon theNorth
AmericanDatumNAD of 1927 NAD’27

N 252,561.3010
E 2,213,072.3336
GlobalLat. N 3T 21’ 31"
GlobalLong. W 96 48’ 35"

Elevation
Ring Center- 520 feetmeansealevel *

ElevationRangeAlong RingPerimeter- 760 to 410feetmeansealevel*
TemperatureConditions

Processhigh bay areas,Laboratory,and other useswhere close temperatureand
humidity controlis required.

Winter 18°FDry Bulb
Summer: 102TDry Bulb

78TWet Bulb

PersonnelComfort Systems:
Winter: 22°F Dry Bulb
Suimer lOOTDry Bulb

78° Wet Bulb

CoolingTowersandResearch,
TechnicalSystems 78T Wet Bulb

Air-Cooled Condensers: 107°FDry Bulb

MeanDaily Range: 20°F

MedianofAnnual Extremes:
Maximum: 10ThDry Bulb
Minimum: 11.5°F

Annual DegreeDays: Base= 65°F 266 DegreeDays

Wind
PrevailingWind MeanAverage:

Winter,North: 13 mph
Summer,South: 9 mph

Wind Speedfor DeterminingDesignWind Pressure:70 mph
Maximum Rainfall per Half Hour: 2.3 inches **

ExtremeFrostPenetrationin Soil: 10 inches

* Meansealevel is basedon the NationalGeodeticVertical Datumof 1929 NGVD’20
** 10 yr. - Rainfall FrequencyAtlas, US TechPaper40, NationalWeatherBureau
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Table A.2.
SpecialSlabConditions

Additional Loading/SpecialConditions

SlabLoadings

Office 100 psf
ElectricalControl Rooms 250 psf
Slabs-On-Grade

Uniform Load 500 psf
Linear Load 750 psf @ 2 ft O.C.
Fork Lift Truck Capacity 8000 lbs
PointLoads-SeeSketches1 through5

Shipping/ReceivingArea AASHTOH20-44 TruckLoad
15-ft wide side aisles AASHTOH20-44 TruckLoad
FreezerArea - Capableof stackinga maximumof three28-in, diameterspools

weighing750 lbs each

EquiomentWei2hts - SeePlan-TableB, Sketch5 for Locations

CuringPressandCuringPressFeedTable - SeeSketch1
CollaringPressandCollaringPressStagingTable - SeeSketch2
SkinningPressandSkinningPressStagingTable - SeeSketch3 & Note A
ColdMassDisassemblyTablesin Cold MassArea - SeeSketch4
Work Tables- SeeSketch5

Note A: Vertical movementof the foundationwill be limited to 1/1000inchesin
a 60 ft length.

B: Thefinal loadsanddimensionalinformation for the pressesmayvary
from those given in the following sketches. The final loads and
dimensionswill be providedduring thedesignprocess.
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