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Abstract

This document is intended to be a resource for preparers of safety
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.1.0 Site Characteristics

1.1 Description of the Site and Boundaries

Sandia National Laboratories/New Mexico (Sandia/NM) is located approximately 10
kilometers (6 miles) east of downtown Albuquerque, New Mexico, in the foothills of the
Manzano Mountains (see Figures 1.1-1 and 1.1-2). Sandia/NM is surrounded by Kirtland
Air Force Base (KAFB) and has co-use agreements on some portions of Air Force
property. KAFB is located on two broad mesas that are bisected by the Tijeras Arroyo,
an east-west trending canyon. These mesas are bounded by the Sandia and Manzano
Mountains (Cibola National Forest) to the east and the Rio Grande to the west. Regional
elevations range from a low of 1,500 meters (4, 922 fee) at the Rio Grande to a high of
3,255 meters (10,680 feet) at Sandia Crest. KAFB is at a mean elevation of 1,630 meters
(5,348 feet).

Sandia/NM is operated for the Department of Energy (DOE). It consists of five technical
areas (TAs) and remote test areas situated in the eastern half of the 74-square-mile KAFB
military reservation (see Figure 1.1-3). Adjacent to and physically combined with the
KAFB installations is the Albuquerque International Airport, in what constitutes a large
joint military and commercial transportation complex. Landing and takeoff patterns for
the various runways at the airport facilities are not expected to affect Sandia/NM
operations. The runway of most concern is the east-west runway.

1.2 Weather and Climate

Sandia/NM temperatures are characteristic of high-altitude, dry, continental climates.
Sunshine is a predominant feature of Sandia/NM and occurs approximately 75 percent of
daylight hours. Maximum daytime temperatures during the winter of 1988 averaged near
10°C (50°F); summer daytime maximum temperatures averaged less than 32°C (90°F)
except in July when the maximum average reached 34°C (93°F) (NOAA, 1988).
Temperature extremes below -27°C (-17°F) or above 41 °C (105°F) occur infrequently
(MHE, 1991).

The average annual precipitation for Sandia/NM is 21 centimeters (8.3 inches); half of
this precipitation occurs from July through September in the form of convective
thundershowers. Winters are typically dry with less than five cm of precipitation
normally recorded in a given month. This includes occasional snowstorms with
accumulations of 20-to-30 centimeters (8-to-12 inches) of snow. The maximum observed
precipitation in 24 hours occurred in September, 1983, when 5.7 centimeters (2.3 inches)
of rain was recorded. The total annual precipitation of 33 centimeters (13 inches) for

• 1988 was 12 centimeters (4.8 inches) above the 30-year average of 21 centimeters (8.3
inches). The average annual relative humidity recorded from 1951 to 1980 was about 43
percent, with the average humidity dropping to less than 20 percent in April, May, and
June.

1-1



1.0 Site Characteristics

,gure 1.1-1 General Location Map, Sandia National Laboratories, Albuquerque, NM
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1.0 Site Characteristics

Figure 1.1-2 Location Map for SandiaNational Laboratories/New Mexico
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1.0SiteCharacteristics

Strong winds, often accompanied by blowing dust, occur mostly in late winter and early
spring. Wind speeds reach a maximum velocity of 28 knots (32 miles per hour) on an
average of 46 days per year. Every two years, a one-minute duration gust of 52 knots
(60 miles per hour) is expected (MHE, 1991). The average hourly wind velocity at the

, Albuquerque Intematienal Airport recorded from 1951 to 1980 ranged from 6.7 knots
(7.7 miles per hour) in December to 9.6 knots (11 miles per hour) during April (NOAA,
1988). The annual surface wind speed and direction for Sandia/NM Technical Area I are

' depicted in Figure 1.2-1. Rapid nighttime ground cooling produces strong temperature
inversions as well as drainage winds that flow out of the mountains during evening hours
(ERDA, 1977).

Tornado occurrences within the state of New Mexico vary from a minimum annual
frequency of 0.2 to a maximum of 1.1 (Thorn, 1963). Statistically, the highest frequency
has been observed in the eastern half of the state. For the western half of the state,
generally demarcated by the Rio Grande and the mountain ranges that parallel it on the
east side, tornado frequencies are 0.3 or less. In the Albuquerque area, which lies west of
the Sandia and Manzano Mountains, only two tornadoes have been reported in more than
a 20-year span. These occurred within the center of the city of Albuquerque in the years
1985 and 1987 and are officially listed in the climatological records of the National
Weather Service as "small tornadoes.' Damage was light and no official wind readings
are available.

In addition, one funnel cloud has been observed in the same 20-year period. This was
reported in the Four Hills area of Albuquerque about 2 kilometers to the east of Technical
Area I on KAFB, but it was not observed to touch down and accordingly, it did not cause
any reported damage. Based on the climatological records available, Albuquerque can be
classified as a region of low occurrence with an annual frequency of 0.1 or less.

1.3 Air Quality

The air quality at Sandia/NM is strongly influenced by the presence of the Albuquerque
metropolitan area to the north and west.

Sandia/NM is situated in the Rio Grande Valley, which is flanked by the Sandia and
Manzano Mountains on the east and the Puerto Plateau on the west. This protects the
Rio Grande Valley from many passing storms and reduces much of the air flow that
would carry air pollution away from the metropolitan area (NMAQB, 1984). During
many winter nights, the air in the metropolitan area becomes very stable and still, creating
a temperature inversion which traps the pollutants emitted into the colder air at ground
level. During the winter months, Albuquerque occasionally exceeds the ambient
standards for carbon monoxide. Air quality has been improving, with fewer violations of

. the standards being reported over the past few years basically because of implementation
of the Albuquerque/Bernalillo Air Pollution Control Program (NMAQB, 1988).
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1.0 Site Characteristics

1.4 Geology: Surface and Subsurface Features

Sandia/NM is located in the Rio Grande Rift Valley of the Basin and Range
. physiographic province. The Rio Grande Rift is a structural feature that trends north-

south from southern Colorado to El Paso, Texas (Kelley, 1979). The Sandia/NM area is
situated on the East Mesa in the east-central portion of the Albuquerque-Belen basin

• segment of the rift (Figure 1.4-1). The basin is bounded on the east by the fault-block
Sandia and Manzano Mountains, which consist of Precambrian granites, schist, gneisses,
quartzite, and metavolcanics; on the west by the Lucero uplift and Puerco plateau; on the
north by the Nacieniento uplift; and on the south by the Socorro Channel.

Large-scale faulting, deepening of the basin and tilting of the mountains in the late
Miocene period have resulted in a differential vertical movement of 6,000 to 7,000 meters
(3.7 to 4.4 miles) on the eastern basin border (Kelley, 1977). Both concurrent with and
subsequent to the structural changes, the basin began to fill due to a complex mixture of
eolian, channel, debris flow, levee, and flood plain-type mechanisms (Millard et al.,
1989) resulting in a complex sequence of gravel, sand, silt, clay, and caliche deposits
known as the Santa Fe Formation. The basin, which consists primarily of Tertiary and
Quaternary deposits, is estimated to be 1,200 to 1,500 meters (0.75 to 0.9 miles ) thick
(Figure 1.4-2).

The East Mesa is characterized by alluvial and colluvial deposits formed due to runoff
from the mountains onto alluvial fans or stream channels. The soils are the Embudo
gravely, fine, sandy loam and the Wink fine, sandy loam, both of which are part of the
Maurez-Wink Association (SDP, 1989; SCS, 1977). The Embudo soils are deep,
moderately alkaline, well-drained soils that formed in alluvium derived from
decomposed, course-grained, granitic rocks on old alluvial fans (SCS, 1977). The Wink
soils are deep, calcareous, and moderately alkaline, well-drained soils that formed in old,
unconsolidated alluvium modified by wind (SCS, 1977). Runoff from both these soils is
medium with moderate water erosion hazard (DOE, 1988) and the shrink-swell potential
for both is low (SDP, 1989).

The RioGrandeRiftbetweenAlbuquerqueandSocorroisthemostseismicallyactive
areainNew Mexico.Seismicrecordsdatebackto1849,when thefirstreported
earthquakeoccurredinSocorro;however,completeinstrumentalrecordsareavailable
onlyafter1962(Northrop,1982).Instrumentaldatasince1960indicateamaximum
probablelocalmagnitudeshock(ML)withina 100-yearperiodof4.2to4.9on the
Richterscale(Sanfordetal.,1972).

The Sandia/NMareaislocatedinSeismicRiskZone2B (Figure1.4-3)inwhich
moderatedamagefromearthquakes(correspondingtoIntensityVIIoftheModified

, Mercalli Intensity Scale of 1931) may be expected to occur.

The largest recorded earthquakes in the Albuquerque-Socorro area have been measured at
4.7 on the Richter scale. An earthquake of this magnitude occurred on January 4, 1971,
with the epicenter in the Albuquerque area. Minor damage to buildings was reported by
the University of Albuquerque (now St. Pius High School); however, no damage to
Sandia/NM buildings was reported.
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1.0 Site Characteristics

Two other earthquakeswith magnitudesof approximately4.7 on the Richterscale
occurredon November28, 1970, andJanuary4, 1990, nearthetown of Bernardo,New
Mexico, 65 miles south of Albuquerque.Damage to the Bernardoareawas the only
damagereported.

The fault zones along theeasternand westernsides of the Albuquerque-BelenBasin were
active in Miocene times and appearto havebecome stable since the mid-Pleistocene.

" Presentseismic activity shows little correlation with the Albuquerque area fault zones,
but is concentrated more with the mountains westof Socorro,120 kilometers (75 miles)
south of KAFB.

Numeroussmall volcanic centersoccuralong a line parallelingthe axis of the
Albuquerquebasinto the west of the metropolitanarea. The volcanoes include five small
cones and 13 nubbins,the largest of which protrudeabout 180 feet above the ground
surface. At least eight flows (andesiteand basalt)occurredin the volcanic field, which
was active only for a shortperiodapproximately190,000 yearsago.

1.$ Water Resources

1.$.1 SurfaceWater

The East Mesa has a generally west-southwestwardground surface slope ranging
from about47 metersper kilometer(250 feet per mile) nearthe mountains to 3.8
meters perkilometer (20 feet permile) near the fiver. The distance fromthe foot
of the mountainsto the rivervaries from 4.8 kilometers (three miles) in the
northernpartof the mesa to 14.5 kilometers (nine miles) in the southernpartof the
mesa (ERDA, 1977).

TijerasArroyo,the majordrainageof the East Mesa area,originates in the
mountainsandjoins the Rio Grandeat approximately16 kilometers (10 miles)
south of Albuquerque,cutting acrossthe easternpartof KAFB. In addition,
numeroussmall drainagesemerge fromthe mountains onto the mesa. In general,
very tittle of this surfacewaterreaches the Rio Grande(USGS, 1977) because most
surfacewaterrunoffentersthe permeabledeposits of the Quaternary-Tertiary
alluviumor is evaporatedor transpired.

Duringheavy precipitation,the elevated interfluvialregions drainby sheet flow
into small gullies and rivulets. This wateris carriedby naturalor artificialflow
paths into TijerasArroyoand eventually reaches the Rio Grande. Occasional
flooding is likely within these gullies andarroyos. The ArmyCorpsof Engineers
has estimated that a 100-year flood will reacha crest of 5,240.5 feet. The 80-foot

• walls of the Tijeras Arroyo are adequate to protect Sandia/NM against flooding.
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1.0 Site Characteristics

1.5.2 Subsurface Water

The major subsurface reservoir beneath the Albuquerque area (including
Sandia/NM) is composedof basinfill materialof the Rio Grande(fordeposits and
alluvial materialof QuaternaryandTertiaryage) with a depthto bedrockof nearly
1.6 kilometers(5,000 feet) throughoutmost of the basin (Figure1.4-2). The
alluvial aquiferis boundedon thewest by the Lucern upliftandon the east by the
Sandia-ManzanoMountains(ERDA, 1977).

Groundwaterin thealluvial aquifergenerallyoccursunderunconfinedconditions
and flows in a southwarddirectionunderanoverallgradientof approximatelytwo
metersper kilometer(10 feet permile). The transmissivityof the alluvial aquiferis
estimatedto be 2,480 squaremetersper day (200,000 gallons perday perfoot), and
storativity(quantityof waterthattheaquiferwill release fromor the quantitythat
will be takeninto storageper unitsurfaceareaof the aquiferper unitof head) is
approximately0.2. The groundwaterflow velocity is approximatelysix meters
per year(20 feet peryear) (ERDA, 1977). The watertable beneathSandia/NMon
the EastMesa is approximately150meters (500 feet) beneath the surface,and
groundwatergenerallyflows in a southwesterndirectiontowards the axis of the
Rio Grandealluvial basin.

The alluvialaquiferis recharged principallyby the Rio Grande. The aquiferalso
receives recharge at the base of themountainswhere small canyons open onto
alluvial fans and the alluviumis relatively coarse. Relatively little waterpercolates
into the aquiferthroughthe unsaturatedzone, as most runoff from precipitation
ultimatelyflows into drainagesand into the Rio Grande,or is lost through
evapotranspiration.

The greatestwater level changesfrom 1960 to 1978 in the Albuquerqueareawere
recordedon the east side of the Rio Grande. Inthe future,water levels will
continue to decline on boththe east and west sidesof Albuquerquedue to
increasedpopulation. Total declineof the watertable by the year 2000 will
probablynot exceed 37 meters of fresh-watersaturationin the aquiferbeneath the
Albuquerquearea (Kelly, 1982).

1.6 Flora and Fauna

The vegetationin this areais typicalof anaridgrassland. While morethan50 grasses
may be found withinthis grasslandassociationandthe surroundingarea,only a small
numberof species areabundant.The homogeneous natureof the vegetationdoes not
supporta high diversity of wildlife. Small mammals,reptiles,andbirdsare the most
abundantspecies found. No species of federally listed endangeredor threatenedplantsor
animals have beenobserved at Sandia/NM. The New Mexico Energy,Mineralsand
Resources Department(NMEMRD,1990) lists two stateendangeredspecies of cacti as
potentially occurringin the area---thegrama grasscactusand Wright'sfish-hookcactus.
The New Mexico Game and FishDepartment'sHandbook of Species Endangered in New
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Mexico lists fouranimalspecies thatmay occurin Bemalillo County. However, these
species arenot expectedto reside atSandia/NMbecauseof specific habitatrequirements.

, 1.7 Demography

Sandia/NM is on KAFB, whichis locatedin Bemalillo County, New Mexico. The
" populationof Bemalillo Countyin 1990 was 480,577 (DOC, i990). KAFB is bordered

on the northandwest by densely populatedresidentialareasof the City of Albuquerque.
To the east of KAFB is theFour Hills residentialareaof Albuquerque. Albuquerquehad
a populationof 384, 736 in 1990 (DOC, 1990). To the southof KAFB is the IsletaIndian
Reservation,which hada populationof 2,915 in 1990 (DOC, 1990), and Valencia
County. ValenciaCountyis a ruraland sparsely populatedarea. The most recent
populationfigurefor ValenciaCounty is 45, 235 (DOC, 1990). KAFB itself houses up to
7,830 residentsin barracksanddetachedor semi-detachedfamilyhouses. As of 1990,
the residentialpopulationof KAFB was 5,761. The total estimatedpopulationwithina
50 mile radiusof Sandia/NMis 632,500.
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2.0 Waste Managem¢ Program

o

Hazardousandradioactivewastemanagementprogramsat Sandia/NMareadministeredin
compliance with pertinent U.S. Departmentof Energy(DOE), U.S. EnvironmentalProtection

° Agency (EPA), U.S. Departmentof Transportation(DOT), andState of New Mexico regulations,
requirements,and guidance.

Responsibilities for waste management at Sandia/NMaredividedamong four departments---the
ClinicOperationsDepartment,the Transportation/DistributionService Department,the Chemical
WasteManagementDepartment,andthe Radioactiveand MixedWasteDepartment.

The ClinicOperationsDepartmentoperatesthe MedicalWaste Programfor medical waste
generatedby theon-site employee medicalclinic. TheTransportation/DistributionService
Departmentoperates the collectionand transportationsystem for solid waste (i.e., normaltrash
such as paperandboxes) thatis disposedof in the KirtlandAirForce Base (KAFB)sanitary
landfill.

The ChemicalWaste ManagementDepartmentis responsiblefor providingguidanceto
Sandia/NM ResourceConservationandRecoveryAct (RCRA)andnon-RCRAchemical waste
generators,performingspotchecks of generatorcompliancewith regulatoryrequirements,
providingthe interface to the DOE,EPA, and Stateof New Mexico on mattersconcerning
chemicalwaste, preparingpermitapplications,andreviewing regulations for applicabilityor
impact.

This departmentmanagesfour types of waste: RCRAhazardouswaste,asbestos,PCBs, andnon-
RCRA-regulatedchemical waste. RCRAhazardouswaste, TSCA waste andnon-RCRA-
regulatedchemicalwaste responsibilitiesincludecollecting waste fromgeneratorlocations,
packagingwaste imo DOT-approvedcontainers,operating the HazardousWaste Management
Facility (HWMF),arrangingfor and oversightof off-site shipment,treatment, anddisposalof the
waste,andpreparing,revising, and submittingstoragepermitapplicationsfor the HWMF.

The Chemical Waste ManagementDepartmentis also responsible for operationof theThermal
TreatmentFacility (TFF), located at Building6715 inTechnicalAreaIll.

The Radioactive and MixedWasteDepartmentis responsiblefor providingthe programmatic
frameworkto assure that radioactivewaste(RW)andmixed waste(MW) generatedby
Sandia/NM is managed safely and incompliance with applicablelaws, regulations,and DOE
Orders. It is furtherresponsibleforprovidingoperationalsupportfor the analysis,collection,
storage,treatment,andultimatedisposalof Sandia/NM-generatedradioactive andmixed waste.

" The departmentcurrentlycollects radioactive an,_mixed waste and stores it on an interim basis at
the TechnicalArea HIInterim StorageSite. This storagefacility will be replacedbycovered

. storagefacilities that arebeing developed. The departmentis constructingtwo facilities for
processingRW/MWpriorto disposal: the Radioactiveand MixedWaste Management Facility
(RMWMF)andthe Waste Assay Facility (WAF). A Real-Time RadiographySystem (RTR) will
beoperatedby the departmentas partof waste characterizationand certificationactivities.

2-1



2.0 WasteManagementProgram

2.1 Sanitary Wastes

Sandia/NM has approximately 15 miles of sewer lines thatare interconnected with those of
KAFB. General discharges to sanitary sewers at Sandia/NM are regulated under the City of
Albuquerque Sewer Use and Wastewater Control Ordinance. Sandia/NM currently holds seven
wastewater discharge permits that cover both categorically regulated and general discharges to the
Albuquerque sanitary sewer system. "

Sandia/NM must comply with limitations and provisions contained in the city ordinance at the
seven permitted ouffalls. Several activities at Sandia/NM are subject to "National Categorical
Pretreaunent Standards" as described in EPA Effluent Guidelines and Standards, as well as by city
ordinance. These activities are metal f'mishingprocesses andelectronic parts manufacturing. Two
other manhole permit stations are subject to general limitations.

To ensure compliance with the permits and reduce sewer corrosion, non-categorically regulated
discharges must comply with the Sandia/NM guidelines for discharges of chemicals to the sanitary
sewer. These guidelines prohibit the discharge of all but small quantities (no more than 100
milliliters or 100 grams, whichever is less, not including rinse waters) of inorganic acids and bases
and short-chain alcohols and ketones to the sanitary sewer. In addition, these compounds must not
be radioactive, explosive, or produce disagreeable odors.

Compounds thatdo not fall in the above permitted categories must be referred to the Sandia/NM
Environmental Protection Department for disposal advice.

2.2 Radioactive and Mixed Waste

Sandia/NM manages its radioactive and mixed waste program in accordance with DOE Orders,
principally 5820.2A (Radioactive Waste Management) and 5400.3 (Hazardous and Radioactive
Mixed Waste Program), andother pertinent federal and state regulations. Mixed waste is managed
according to requirements for radioactive waste as well as those for hazardous waste.

The Sandia/NM inventory of radioactive and mixed waste consists of approximately 81%
radioactive waste and 19% mixed waste, or approximately 10,000 cu ft and 2,500 cuft,
respectively, by volume. Radioactive waste is essentially all low-level waste (LLW), with less
than 1% transuranic waste (TRU). LLW consists of: activation products - 46%; fission products -
27%; tritium - 12%; uranium and thorium - 11%; and other - 4%. Mixed waste consists of: listed
waste - 78%; characteristic waste - 17%; and other - 5%. The characteristic waste is approximately
63% toxic; the remainder has a combination of toxic, reactive, corrosive or ignitable constituents.
Mixed waste exhibiting only reactive, corrosive or ignitable constituents is less than 1%. Listed
waste is almost entirely from nonspecific sources (F-listed waste), with less than 1%being listed
toxic (U-listed) waste.

All radioactive and mixed waste will be shipped off-site for disposal. Treatment of mixed waste ¢

may be performed on site, or off site by contract. Some limited treatment will be performed in the
RMWMF, including compaction, solidification, and neutralization. In preparation for off-site
shipment, the RMWMF serves as the central collection, characterization, packaging, and
certification point. Operations in the facility will include sorting and inventorying, sampling,
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limited treatment, and waste packaging for off-site shipment. Chemical analysis will be
performed at other Sandia facilities or by contract. Radiological analysis will be done at the
adjacent WAF. Compaction of radioactive and mixed waste will be achieved where possible. In
some instances, staff from the RMWMF will supervise the packaging of special waste forms

• (such as large pieces of equipment) at the waste-generating site. Final waste certification will be
performed at the RMWMF and associated facilities prior to off-site shipment. These supporting
facilities will consist of the WAF and the RTR.

Radioactive waste will be disposed of at the Nevada Test Site provided the waste meets the waste
acceptance criteria and the appropriateapplications for disposal are approved. Transuranic (TRU)
waste will be packaged according to Waste Isolation Pilot Plant (WIPP) certification requirements,
and will be stored at Sandia pending approval for disposal at the WlPP Site. Mixed waste will be
treated in accordance with RCRA regulations and will be packaged and stored pending eventual
disposal at a mixed waste disposal facility.

2.3 Non-Radioactive Wastes

The management of RCRA and non-RCRA chemical waste is regulated by DOE Order 5400.3,
40 CFR 260-265, the New Mexico Hazardous Waste Management Regulations, and the hazardous
waste operations permit issued to DOE and Sandia/NM.

Sandia/NM currently operates two hazardous waste storage and treatment facilities: the Hazardous
Waste Management Facility (HWMF) in Technical Area I and the Thermal Treatment Facility
GTF) in Technical Area IIl.

The HWMF, a permitted facility, is used to manage the large variety of chemical waste that is
generated by Sandia/NM research and development activities. Chemical waste generated by
Sandia/NM activities is collected from generator locations, segregated according to DOT hazard
class, and transported to the HWMF for storage. Non-RCRA chemical waste is consolidated and
packaged at the HWMF according to DOT and EPA requirements. Such waste is transported off
site by permitted carriers for treatment and/or disposal at permitted Treatment, Storage, and
Disposal Facilities (TSDFs).

More than 10,000 separate waste streams have been identified and are being managed through the
HWMF. The separate waste streams typically are small and generally consist of:

• Waste process materials from development facilities,
• Expended chemicals from research laboratories, and
• Contaminated material and scrap from test and evaluation operations.

Approximately 85 percent of the waste arrives at the HWMF packaged in containers less than 10
" gallons in size. In preparation for storage, transportation,and disposal, these containers are

packaged with absorbent materials and inserted in larger, laboratory pack containers.
lp

The TrF, for which a permit has been requested, was constructed to thermally treat residual
explosives fcmm.d and used at the light-initiated high explosives (LIHE) site that are too reactive to
be transportedoff site. The TI'F is used to thermally treat small quantities of explosive
contaminated wastes that are non-fragment producing or are mass detonating.
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Otherexplosive waste is sent to the explosivestoragearea(managedas a less-than-90-day
accumulationarea) for temporarystoragepriorto shipmentoff site to a permitted facility for
ultimate treatmentand disposal.

Laboratoriesand experimentalactivities at Sandia/NMrequireStandardOperating Procedures
(SOPs) to describespecific proceduresfor managing regulated and non-regulated RCRA
chemicalwaste in accordancewithapplicableregulatoryand Sandia/NMrequirements. These
proceduresarereviewed andapprovedby the EnvironmentalProtectionDepartmentbeforewaste
generationbegins.

All waste oils at Sandia/N aresampledfor polychlorinatedbiphenyls(PCBs) andotherhalogen
contentpriorto disposal. Dependingon the resultsof the analyses, the oil can be recycledby a
local firm,disposed of as PCBs,or disposed of ashazardouswasteby commercialEPA-
permittedfacilities.

All Toxic SubstancesControlAct (TSCA)regulatedwaste is transportedanddisposed of atoff-
site permittedfacilities. Severalbuildingsin TA-I in a securedareaadjacentto the HWMFare
available for temporarystorage of TSCA-regulatedwaste, principallyPCBs,priorto off-site
transport.

Asbestos waste at Sandia/NMis managedby two programs. Facilitiesasbestos waste (insulation)
is generatedduringbuildingrenovationanddemolitionactivities andis managed anddisposed of
throughthe facilitiesengineeringasbestosdepartmentin the KAFB asbestos landfill. Nonfacilities
asbestos (laboratoryequipmentsuch asovens, gloves, instruments,and protectivesheeting for
covering laboratorysurfaces)is managedby the Chemical WasteDepartment.This waste is
storedin Building897 for transportto disposal or abatement.

Medicalwaste is collected in containersprovidedbya medicalwastedisposalconu'actor. The
containersareperiodicallycollected bythe contractorand transportedoff site for incinerationand
landtilling.

Waste storageand disposal for chemical wastegeneratedat Sandia/NMis summarizedin
Table 2.3-1.
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I

Table 2.3-1. Waste Storage and Disposal for Chemical Wastes Generated at Sandia/NM
• II II II I I

Waste Type Storage Facility Treatment/Disposal
II IIII I I

• PCB Technical Area I Commercial off-site

Nonfacilities Asbestos Technical Area I, KAFB landfill and

Building 897 commercial off-site
i

Medical Technical Area I, Commercial off-site

Building 831

RCRA Hazardous Technical Area I, Commercial off-site

Buildings 958 and 959
iiii

Nonregulated Technical Area I, Commercial off-site

Buildings 958 and 959
i i

Energetic Materials Technical Area Ill, On-site thermal treatment

Building 6715
III

2.4 Waste Minimization Program

A Waste Minimization and Pollution Prevention Awareness Plan was completed in December
1991. The plan addresses activities and methods that will be used to reduce the quantity and
toxicity of waste and materials at all Sandia/NM sites. Process Waste Assessments (PWAs) are
performed to identify the use of hazardous and radioactive materials and the generation of waste in
specific operations. As a result of the PWAs, waste minimization opportunity assessments
(WMOAs) are conducted on those processes and operations that need to be improved or replaced
in order to promote waste minimization.

A comprehensive material tracking system to support the waste minimization methodology is
being developed. This system will follow the movement of material from procurement, through
use in processes and operations, to final disposition. Bar-coded tracking systems will be used for
incoming material and for waste management. PWAs will follow materials within processes and
operations.

The Chemical Exchange Program is a centralized operation that redistributes surplus chemicals to
• avoid the unnecessary disposal of usable materials. Although the program is expanding its supply

base, it is expected that as waste minimization efforts increase, the overall supply of excess
chemicals will level off or decrease.

tv

A Sandia/NM Halogenated Materials Elimination Project is being developed to address growing
concerns about the use of chlorofluorocarbons (CFCs) and other halogenated chemicals. This
project will facilitate the Sandia-wide transition to non-halogenated materials.
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" 3.1 Sandia Radiological Control Organization and General Program Summary

., Radiological control at Sandia is distributed organizationally and is under the general
coordination and oversight of the Sandia Radiological Control Manager. Radiological
control is accomplished by all or portions of the Radiation Protection Engineering,
Radiation Protection Operations, Radiation Protection Measurements, and Radioactive
Waste Management departments. The senior staff of the Sandia Radiological Control
Organization includes health physicists and other professionals with four-year degrees in
science or engineering. Pursuit of certification by the American Board of Health Physics
for senior and professional staff members is encouraged.

Radiological support personnel perform radiation protection operations and radiological
engineering, dosimetry, bioassay, independent oversight, instrumentation, and calibration
functions. Radiological Control Technicians (or Radiation Protection Technicians) and
their supervisors perform the functions of assisting and guiding workers in the
radiological aspects of their jobs. They have the responsibility and authority to stop work
or mitigate the effect of an activity if they suspect that the initiation or continued
performance of a job, evolution, or test will result in the violation of Sandia radiological
control standards or result in imminent danger or unacceptable risk.

The objective of the Sandia/NM radiological control program is to maintain personnel
radiation doses well below regulatory dose limits. To accomplish this objective,
challenging numerical administrative limits are established at levels below the regulatory
limits to control and help reduce individual and collective radiation doses. These control
limits are multi-tiered with increasing levels of authority required to allow an individual
to exceed each limit.

The remainder of this chapter describes the various radiation protection activities that
assure adequate radiation protection at Sandia.

3.2 Radiation Protection Standards for On.Site Exposure of Personnel (Ionizing
Radiation)

This section outlines the activities implemented at Sandia to limit the risks from exposure
to ionizing radiation to an acceptable level. These activities cover the use, handling,
processing, storage, and activation of, as well as the experimentation with, radioactive

, material or radiation-producing devices or equipment. This section describes specific
implementation requirements and responsibilities throughout Sandia, from senior
management on down, relative to the exposure of personnel to ionizing radiation.

I'

3.2.1 Standards forOccupationalExposure(InternalandExternal)to Ionizing Radiation

Radiation protection standards for occupational exposure are met by an ongoing
evaluation of the workplace to identify the applicability of radiation protection
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program elements. This evaluation is conductedby the RadiationProtection
OperationsDepartmentin cooperationwiththe line organization. Radiation
exposureratesin controlledworkplaceareasarereduced to levels consideredAs
Low As ReasonablyAchievable(ALARA) by properfacility design andphysical
controls. Administrativecontrols and proceduralrequirementsareconsideredas ..
supplementalmeans to achieve control. Otherelementsof the protectionprogram
include radiationmonitoring,contaminationcontrol, andradioactivematerial
accountability,radiationworkersafety training,theuse of radiationworkpermits "
and standardoperatingprocedures,the maintenanceof radiationworker training
records,and the performanceof internalaudits,appraisals,andself-assessments.

3AA Standards for the Exposure of the Unborn Child, Minors, Students, and Members of the
General Public

Line managersas well as theirsubordinatesareresponsiblefor being
knowledgeableregarding the radiationprotectionrequirementsfor the unborn
child. A female occupationalworkeris responsiblefor notifying Sandiain writing
thatshe is pregnant. The RadiationProtectionOperationsDepartmentand the
OccupationalMedicine Centerwill evaluate the workplace radiationhazardsand
provideon-going pregnancycounseling to ensurethatthe limitingvalue of annual
dose equivalentreceivedby the unbornchild is notexceeded. Pregnantfemale
workersmay be assigned to tasks whereadditionaloccupationalexposureis not
likely in orderto comply with the established limit. This will be accomplished in
conformance with the provisions of Title VII of the Civil Rights Act of 1964.

Managersareresponsible for identifying any studentsor minors thatmay work,
visit, or tour anareawhere externalor internalradiationexposuremay occur.
Guidanceconcerningradiationprotectionrequirementsfor minors and studentsis
providedby the Radiationprotection OperationsDepartment. As a minimum
requirement,minors and studentswill alwaysbe escortedand the location of the
tour,visit, or workdocumented.

Line organizationpersonnelwho bring members of the public (i.e., visitors)on site
are responsible for theirhealth andsafety. Personnelwho bringmembers of the
public intocontrolled areas are requiredto be knowledgeableof the hazardsin the
workplaceand a trainedradiation worker. The Radiationprotection Operations
Departmentis to be notified if thereis any questionor concern regarding a
potentialradiation exposure.

3A.3 Standards for Emergency or Accidental Personnel Exposures

When an occupationalworkerhas been exposed to radiation in excess of the
allowable limits as a resultof an unplannedor accidentalsituation,the decision to
allow the workerto returnto workin a radiologicalarea will be made by line
managementbasedon technicalguidance from theRadiationProtection Operations
Department and the OccupationalMedicine Center. The dose received in an
unplannedor accidental situationwill be documentedin the radiationexposure
recordof the exposed individual andreportedpursuantto DOE Order5484.1.
Sandia is requiredto verify to the DOE AlbuquerqueManager thatthe conditions
underwhich the emergencyor accidentalexposure(s) was received have been
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corrected. The resumption of operationsfollowing anemergency or accidental
exposure in excess of the allowableoccupationallimits is subjectto approvalby
the DOE AlbuquerqueManager.

, Investigationsand reportingwill be carded out pursuantto DOE Orders5484. I
and 5000.3B. The Radiation Protection OperationsDepartmentwill participatein
any resulting investigation and will notify Sandia seniormanagement when the

" conditions underwhich the emergency or accidental exposure(s) was received
have been corrected. The RadiationProtectionOperationsDepartmentwill review
andapprovethe informationreportedto theDOE underthe requirementsof DOE
Orders5484.1and5000.3B.

3.2.4 ReviewandApprovalRequirementsforMannedSpecialExposures

A planned special exposure to ionizing radiation requires the review and approval
of the Radiological Control Manager, the Occupational Medicine CenterDirector,
the Vice Presidentresponsible forEnvironment, Safety and Health, the Vice
Presidentresponsible for the line organization in which the planned special
exposure is to occur, and the DOE/Albuquerque OperationsManager. The Sandia
Legal Department is also requiredto be consulted on the planned special exposure.
Planned special exposures arerequiredto be fully documented in extreme detail to
demonstrate that ALARA and the appropriateradiological engineering practices
have been maximized to limit the potential personnel radiation exposure.

3.3 Radiation Protection Standards for Response to Radiological Emergencies

This section providesemergency response guidance for determiningappropriate actions
for the rescue andrecoveryof persons,and the protectionof healthandpropertyin the
event of anemergencyinvolving ioniziag radiationat Sandia. Italso specifies radiation
dose criteriaandjudgmentfactorsto be used for thevarioustypes of emergency action
(i.e., saving humanlife, recoveringdeceasedvictims, and protectinghealth and property).
Specific implementationrequirementsand responsibilitiesthroughoutSandia,from senior
managementon down, relative to response to radiological emergenciesarealso
delineated. Furthermore,it specifies radiationmonitoringequipmentrequirementsfor
response to radiological incidents,as well as radiationsafety trainingrequirements for
personnelinvolved in theresponse to radiologicalincidents.

3.3.1 RiskEvaluation

The official in charge of anemergency is responsible for evaluatingany proposed
action involving radiationexposure. The evaluationmust weigh the risksof

, radiation insults, actual or potential, against any benefits to be gained. Essential
elements in risk determinations include potential exposure, biological
consequences relatedto the exposure, and the numberof people involved. Any

" rescue action that might involve substantialpersonal riskis to be performed on a
voluntary basis. Considerations of volunteer age and previous exposure history are
to be taken into account when authorizing any action. Prior to participation,
emergency workersare to be advised of the known or anticipated hazards by the
person on site having the emergency action responsibility.
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3.3.2 DoseCriteria

The following specific dose criteria and judgment factors are established for three
types of emergency action:

Type1 - Savingof HumanLife

The course of action is determined by the person on site having the emergency
action responsibility (i.e., the Incident Commander). The Incident Commander is
responsible for evaluating the inherent risks to personnel involved in the rescue
mission by considering the reliability of the prediction of radiation injury from
meastwed/estimated dose rates, the effects of acute external and/or internal
exposure, the capability to reduce the risk through physical mechanisms or other
means, and the probability of rescue mission success.

Type2. Recoveryof DeceasedVictims

The amount of radiation exposure received by persons in recovery operations is to
be controlled within existing occupational exposure limits, except when it is not
feasible to recover a body without personnel entering the area. In this case, the
Incident Commander may determine that it is necessary to exceed the allowable
occupational exposure limits. In no instance is the planned exposure of an
individual participating in the recovery allowed to exceed 10 rem (0.1 sicvert) per
year. Whcn fatalities are located in areas inaccessible due to high direct radiation
fields, and when the recovery mission would result in exposure in excess of
allowable occupational exposure limits, special remote recovery dcvices are to be
used to retrieve bodies.

Type3 -Protectionof HealthandProperty

When the radiation risk following an incident is such that life might be in jeopardy,
or that there might be sever effects on public health or loss of property inimical to
the public safety, the criteria for saving of human life apply. Whcn the Incident
Commander deems it essential to reduce a potential hazard to protect worker health
or prevent a substantial loss of property, a planned exposure not to exceed 10 rein
(0.1 sievert) per year may be permitted for an individual's participation in the
operation.

3.3.3 Exceptiom/Exemptious

The DOE Albuquerque OperationsOffice (DOE/AL) Managermay approve, if
warranted, requests for exceptions from the requirements of DOE Order 5480.11 in
emergency situations where immediate decisions and actions are required. Such
action must be reported in accordance with DOE Order 5484.1. The DOE/AL
Manager may also temporarily suspend the requirements of DOE Order 5480.11
when doing so, in his or herjudgment, is necessary to minimize danger to life or
property or to protect public health or safety. Whenever this provision is invoked,
such suspension and the reason for it must be reported to the Assistant Secretary
for Environment, Safety and Health (EH-1) at the earliest practicable opportunity.
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3.3.4 Required£quipment

On-site capabilityforconductingemergency surveysand monitoringis maintained
in a stateof readinessatall times. Emergencyresponseteamsareresponsiblefor
the maintenanceand availabilityof appropriateemergencyresponse equipment,

" including portableradiationmonitoringequipmentand self-reading dosimetersthat
meet the requirementsspecified in ANSI N320-]985.

a

3.3.5 Tralnlnll

Emergency response trainingis requiredfor management,specialized emergency
duty personnel,and other _nnel havingemergencyresponse duties. The
trainingis coordinatedby theEnvironment,Safety and Healthtraining
organization. The trainingprogramincludes the qualificationof primaryand
backupemergencyresponse personnel, retrainingof qualifiedpersonnel to assure
that proficiencyis maintained, instructionin the applicationof emergency
procedures,and periodictrainingexercises.

3.4 As Low as Reasonably Achievable (ALARA) Concept

The ALA,RA concept appliesto all Sandiaorganizationsandsubcontractorsthathave
radiationworkersor utilize radioactivematerialsor radiation-producingdevices at
Sandia. Itconsists of specific implementationrequirementsand responsibilities
throughoutSandia, from senior managementondown, relativeto thecontrolof personnel
exposure to ionizingradiationto the lowest levels thatare reasonablyachievable.

The RadiationProtectionEngineeringDepartmentprovidestechnical guidanceand
assistance in the developmentof ALARA Plans, and trainingand assistanceto the line
organizationto ensureprogramresponsibilities areconsistently accomplished.

3.5 Radiation Protection Requirements for Radioactive Source Control

Sourcecontroland accountabilityactivities encompassthe procurement,manufacture,
registration,use, inventory,transfer,and disposal of radioactive sourcesused at Sandia,
and the controlof personnelradiationdose equivalentsresulting from theiruse.

Sourcecustodians and authorizeAusers areresponsible for determiningthe registrability
of a radioactivesource basedon the requirementsfound in AppendixC of l0 CFR 20. If
a sourceis determinedto be registrable,thenappropriateforms (obtained from the
RadiationProtectionEngineeringDepartmentSource Registrar)arecompleted andfiled.

, Authorizedusersmust have an approvedES&H StandardOperatingProcedure(SOP) or
RadiationWork Permit(RWP)before using a registeredsource. The SOP specifies the
source controlnumber,ALARA programrequirements,personnel trainingrequirements,

• monitoringrequirements,instrumentcalibrationrequirements,type of leak testrequired,
and type of instrumentto be used in performingthe leak test. The SOP also establishes
the appropriateworkplacecontrolsto be used.
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3.6 Radiation Protection for Releaseof Radioactive Material or Contaminated
Material

Control of radioactive contamination is achieved by using engineering controls and
worker trainingto contain contamination at the source, and promptly decontaminate areas
that become contaminated during work activities. These activities control the transport of
radioactive material or radioactively contaminated material from Controlled and
Radiological Areas at Sandia. They also ensure that the loss of control of radioactive
material or radioactively contaminated material within Sandia will be prevented. In
addition, the release of radioactive material or radioactively contaminated material to
unauthorized personnel or agencies will be prevented.

3.7 Radiation Signs,Labels, and Alarms

Warning personnel of site-specific radiological hazards at Sandia is accomplished
through the use of signs, labels, and warning devices (e.g., alarms). Radiological
postings are used to alert personnel to the presence of radiation and radioactive materials,
and to aid them in minimizing exposures and preventing the spread of contamination.
Radiological buffer areas are established within controlled areas to provide a second
boundary to minimize the spread of contamination. The radiological hazards include
radioactive material, fissile material, and external ionizing radiation. Through the use of
these devices, personnel will be informed of actual and potential radiological hazards
(including their boundaries) and emergency conditions in a manner consistent with DOE
requirements.

3.8 Radiation Protection Standards for Radiation Work Permits and ES&H
Standard Operating Procedures

Radiation Work Permits (RWPs) and ES&H SOPs are required for any job or operation
involving ionizing radiation (i.e., including both radioactive materials and radiation-
producing devices or machines). Maintenance and modification plans and procedures are
reviewed by Sandia/NM line management to identify and incorporate radiological control
requirements, such as engineering controls and dose and contamination reduction
techniques. For routine tasks, such as surveillance activities, tours, and minor
maintenance, this review and documentation of identified radiological control
requirements may be conducted as partof the Radiological Work Permit (RWP) process.
The Sandia/NM Radiological Control Manual establishes the following triggers requiring
formal radiological control review:

• Estimated individual or collective dose greater than pre-established values
• Predicted airborne radioactivity concentrations in excess of pre-established values
• Removable contamination in the workplace grater than 100 times the values given in

Table 2-2 of the Radiological Control Manual
• Entry into areas where dose equivalent rates exceed I ram/hour
• Potential radioactive material releases to the environment

Radiological control requirements identified as partof this review are documented in the
job plans, procedures, or work packages.
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Radiological control requirements identified u partof this review are documented in the
job plans, procedures, or work packages.

. 3.8.1 General

Sandia personnel, including line organization managers and Radiation Protection
• Operations Department personnel, have the responsibility and authority to ensure

that work involving radiation and radiological protection is performed correctly.
Sandta ES&H SOPs and RWPs are used to provide personnel with detailed
instructions concerning the radiological protection measures and controls to be
used during specific jobs. RWPs are also used to control personnel access to
Radiological Areas at Sandia.

All Sandia work activities involving radiation require either an ES&H SOP or an
RWP that has been reviewed and approved by the Radiation Protection Operations
Department. Approved SOPs and RWPs are used as the primary administrative
controls by which radiological work is performed.

3.8.2 SupervisionandMoaltorln8of RadiolosicalWork

Line organization supervisory personnel have the responsibility for the following
radiological work activities:

• Pre-job briefing of radiation workers on job requirements, radiological conditions
of the work site, and any radiological protection requirements

• Conside.,'ationof the use of mock-ups and dry runs prior to initiating work in
radiologically controlled areas

• Monitoring the performance of organization personnel during work to ensure that
proper radiological protection measures are being used

• Investigation of radiological incidents and accidents involving organization
personnel and follow-up monitoring to ensure adequacy of corrective actions

Radiation Protection Operations Department personnel have the responsibility for
periodically monitoring the performance of radiation workers and correcting
improper work practices. They also provide continuous coverage of work if
required in the RWP or SOP to ensure maintenance of adequate radiological
controls during the course of work activities. Radiation Protection Operations
personnel have the responsibility for conducting pre-job briefings of workers on
the radiological conditions of the work site and any radiological protection
requirements. They have both the responsibility and authority to stop work or to
prevent initiation of any job or work activity involving radiation if the work is not

' covered by an approved RWP or SOP,or if continued performance of the work
would result in the violation of radiological protection requirements, programs, or

• procedures, or would otherwise endanger the safety of personnel.
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33.3 E&tH StandardOl_ratinllProcedures

Approved ES&H SOPs serve as the means to describe general operations to be
performed frequently or repeatedly at one or more locations. They are used for
technical and administrative control of normal or abnormal activities (e.g., tests,
experiments, or emergency operations). Approved ES&H SOPs represent one of
the administrative controls by which radiological work is planned and radiation
worker health and safety is addressed at Sandia. SOPs specify the following:

. Job qualification and training requirements
o Responsibilities of the owning organization(s) and users of the SOP
° Discussion of hazards and precautions related to the activity
- Listing of equipment and materials needed for the activity
° Detailed, step-by-step procedures and instructions for the conduct of the activity

(including emergency procedures)
, Waste disposal requirements
. ES&H reporting and documentation requirements
. Effective date(s) of the procedure
. Identification of the personnel authorized to perform the work
, Location where the work is to be performed
. Protective equipment and apparel required by workers
. Descriptions of conditions that would terminate or suspend work in progress
. Identification of individuals approving the procedure

3,11.4 RadhttlmsWorkPermits
g/,

The Radioiogical Work Permit (RWP) is an administrative mechanism used to
establish radiological controls for intended work activities in radiologically
controlled areas. The RWP informs workers of area radiological conditions and
entry requirements, and provides a mechanism to relate worker exposure to
specific work activities. The responsibility for ensuring adequate planning and
control of work activities in radiologically controlled areas, including preparation
of RWPs, resides with the line organization management.

Approved RWPs serve as the means to describe specific operations to be
performed, including location and participants, anticipated radiological conditions
under which the operations are to be performed, any radiological protection
requirements, measures, and/or equipment for mitigating potential hazards, any
post-job reviews to be conducted, and survey/dosimetry results to be recorded.

RWPs represent the other administrative control by which radiological work is
planned and radiation worker health and safety is addressed at Sandia. Unlike
ES&J-I SOPs, however, approved Sandia RWPs are to be used as formal,
documented mechanisms for Radiation Protection Operations Department
personnel to communicate radiological conditions andjob controls to radiation
workers. RWPs accomplish this goal in a manner that radiological hazard postings
cannot, since involvement and accountability by all workers for proper job conduct
is built into the RWP process. RWPs specify the following:
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• Effective date(s) of the RWP
• Identification of the personnel authorized to perform the work
o Detailed description of the job location and work authorized to be performed
• Information regarding the whole-body, extremity, and skin dose equivalent rates

" in and near the work area, including hot spot areas and areas with low radiation
levels, and abnormal radiation sources, as appropriate

• • Special dosimetry requirements
• Specific procedures, instructions, and precautions to be observed
• Protective equipment and apparel required by workers
• Descriptions of conditions that would terminate or suspend work in progress
• Identification of individuals approving the RWP

Prior to using a RWP, workers must sign a statement signifying they have read the
RWP, fully understand all requirements and radiological conditions, and agree to
comply with the stated requirements. At the conclusion of radiological work
activities covered by RWPs, post-job reviews are performed and documented.
These reviews include, as a minimum, problems encountered, changes needed for
future jobs, post-job radiological surveys, and recording of personnel dose
equivalents.

The Radiological Control Manual establishes requirements for controlling
radiologicai work in localized benchtop areas, laboratory fume hoods, sample
stations, and glove-box operations located in areas that are otherwise
contamination-free. It also establishes requirements for Continuous Air Monitor
(CAM), Radiation Area Monitor (RAM), criticality, and personnel-contamination
monitor-alarm response procedures, as well as for control of hot particles.

3.9 Health PhyalcsRecords and Document Control

Document control activities provide for the systematic generation, distribution, and
retention or disposition of official health physics procedures, records, and documents at
Sandia in accordance with the requirements of DOE Order 1324.2A, DOE Order 5484.1,
Sections HI and IV, and ANSI N136-1972, Section 8. The scope of document control
encompasses all radiological protection/safety records and documents that accomplish the
following:

• Establish the conditions under which individuals were exposed to ionizing radiation

• Document the appropriateness, quality, and accuracy of monitoring methods,
techniques, and procedures in use at any given time

ql

• Describe the technical and administrative basis for the overall radiation protection
. program

• Document the radiation safety training of radiation protection personnel

• Allow for the evaluation of the radiation protection program's effectiveness
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• Allow for the reconstruction,for legal or medical purposes, of situations and conditions
for analysis of radiation dose equivalents received by individuals working at or visiting
Sandia

3.10 Radiation Protection Training Requirements and Training Records
t

The Radiological Control Manual establishes the requirements to ensure that Sandia/NM
personnel have the training to work safely in and around radiological areas, and to
maintain their individual radiation dose and the radiation doses of others as low as

reasonably achievable. Training requirements apply to personnel entering facilities
where radiological work activities are conducted.

Radiation protection training ensures that all personnel who enter controlled or
radiological areas at Sandiaare aware of the potential radiation hazards that may exist as
part of work activities or at work sites. This information enables employees to reduce
exposures to themselves or other personnel. Radiation safety training is based on the
requirements in DOE Order 5480.11, "Radiation Protection for Occupational Workers,"
which includes site-specific andjob-specific training requirements for special operations.
Retention of training records of employees, radiation workers, and radiation safety
personnel is in accordance with DOE Orders 5480.11 and 1324.2A.

The Education and Training Department is responsible for administering radiation
protection training and preparing training implementation procedures. The Radiation
Protection Engineering Department is responsible for providing the necessary subject
matter, expertise, and technical support for all radiation safety training at Sandia,
including approving all training materials, and monitoring the registration, presentation,
and documentation of all radiation protection training courses. The line organizations
interface with the Radiation Protection Engineering Department in determining the
subject content of site-specific training.

3.10.1 GeneralEmployeeRadiationProtectionTraining

General Employee Radiation Protection Training is required for all Sandia
employees, contractors, and others who perform work at Sandia. Refresher
training is required every two years. The subject matter covered by this training
includes the risk of low-level occupational radiation exposure (including cancer
and genetic effects), the risk of prenatal radiation exposure, basic radiation
protection concepts, DOE and Sandia radiation protection policies, programs, and
procedures, employee and management responsibilities for radiation safety, and
emergency procedures.

0

3.10.2 RadiationWorkerSafetyTraining

Radiation Worker Safety Training is required for occupational workers who
operate radiation-producing devices, work with radioactive materials, or who are
likely to routinely receive exposures above 0.1 rein per year. Refresher training is
required every two years. The subject matter covered by this training includes the
following topics:
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• Radioactivityandradioactivedecay
• Characteristicsof ionizing radiation
• Man-maderadiationsources

• • Acute effects of exposureto radiation
• Risk associatedwithoccupationalradiationexposures

• • Special considerationsin the exposure of womenof reproductiveage
• Dose-equivalent limits
• Mode of exposure, internalandexternal
• Dose-equivalentdeterminations
• Basic protectivemeasures(time,distance,shielding)
• Specific plan proceduresto maintainexposureas low as reasonablyachievable
• Radiationsurveyinstrumentation,calibration,and limitation
• Radiationmonitoringprogramsandprocedures
• Contaminationcontrol, includingprotectiveclothing and equipmentand

workplacedesign
• Personneldecontamination
• Emergencyprocedures
• Warningsigns and alarms
• Responsibilitiesof employees and management
• Interactionwith radiationprotectionstaff
• Operationalproceduresassociated with specificjob assignments (e.g., radiation-

generatingmachines)

3.10.3 SupervJsm"sandManapr'sRadiationProtectionTraining

Supervisors andManager'sRadiationProtectionTrainingis a supervisorytraining
requirementfor those first-linemanagerswho superviseradiationworkers. The
purposeof the course is to providefundamentalbackgroundinformationabout
nuclearradiation,protectionmethods, and regulatory concerns. The technical
depthof the trainingis limited to basic conceptsand generalprinciples in orderto
familiarizethe supervisorwith his or her responsibilitiesas a supervisorof
radiationworkers,andwith thereasons for regulatory and safety concernswhere
nuclearradiationis involved.

;$.10.4Site-Spedr_orJob-SpecifkTrainingRequirements

Site-specific or job-specific trainingmay berequired by the line organizationfor a
specific work activity or workenvironment. Hazardsassociated with eachjob
assignment may introduceuniquetrainingrequirements(e.g., operating radiation-
generatingmachinesand glove boxes) in additionto the general RadiationWorker

' Safety Trainingcourse. The line organizationis responsible for identifying
individualswho may requiresite-specific orjob-specific training,developing and

. presentingthe trainingmodules,and documentingtrainingin accordance with
DOE and Sandia requirements.As a minimum,refreshertrainingis requiredevery
two years.
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3.10.5 ContinuingEducationfor RadiationProtectionProfessionals

Continuing Education for Radiation Protection Professionals is required for all
health physicists, health physics technicians, and any other employees who
perform qualitative and quantitative radiological evaluations to prescribe and
implement protection measures for personnel or equipment. Participation in the
program is required as often as changes in regulations or procedures make training
or retraining necessary or desirable. As a minimum, radiation safety personnel are
required to attend at least one of the training classes related to radiation protection
subject matters.

In addition, General Health Physics Review for Radiation Protection Technicians
is required of all radiation protection professionals every two years as defined by
DOE Order 5480.11.

3.11 Alarms and Entry and Access Control Systems for Radiation, ucilities

The overall objective of these systems is to minimize the potential for the inadvertent
exposure of Sandia employees, visitors, or contractors to significant levels of ionizing
radiation at any Sandia radiation facility.

3.12 General Workplace Compliance for Radiation Protection

Formal workplace guidelines are established for the control of radioactive material and
radiation-producing devices at Sandia. Guidelines for the control of personnel exposure
to ionizing radiation, radioactive material, and radiation-producing devices are also
established. An overview of the regulatory requirements is provided for use by the line
organizations, for the evaluation of the workplace for ionizing radiation hazards. This
overview includes requirements for the following:

• Personnel and workplace radiation monitoring
• Release of equipment from radiological areas
• Posting, labeling, and alarms
• Use of protective equipment
• Personnel entry and exit controls
• Incorporation of the ALARA philosophy into the conduct of operations

3.13 Radiation Protection Standards for X-Ray Generating Devices

Mandatory radiation protection requirements for the operation of x-ray generating devices
to assure regulatory compliance and radiologically safe operating practices in the work-
place have been established. They specify ownership, responsibilities, and accountabili-
ties for individual operating practices, as well as ALARA program requirements relative
to the use of x-ray generating devices
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3.14 Workplace Airborne Radioactivity Monitoring

Workplace air monitoring and sampling for the detection and quantification of airborne
radioactive material provide personnel respiratory protection for jobs and situations

• involving airborne radioactive materials. Specific implementation requirements and
responsibilities pertaining to workplace airborne radioactivity monitoring or sampling, as
well as the use of confinement, ventilation, and administrative controls, maintain airborne4

radioactive material concentrations as low as reasonably achievable.

3.1$ Workplace External Radiation Monitoring

Workplace monitoring for external, penetrating radiation (e.g., beta/gamma and neutron
radiation) encompasses the use of portable radiation survey instruments, stationary
radiation monitors, and workplace thermoluminescent dosimeters (TLDs). Radiation
monitoring assists both in the identification and control of potential or actual sources of
ionizing radiation, as well as the implementation of the ALARA philosophy throughout
Sandia's operations.

Workplace radiation exposure monitoring includes the use of radiation area monitors
(RAMs), radiation survey instruments, and workplace TLDs for measuring external
radiation dose rates and doses in the workplace. Radiation Protection Operations
Deparunent personnel use a combination of instruments that can measure different types
of radiation (neutron, gamma, beta, or x-radiation) thatcould be encountered at a facility
and their dose rate (or doses within a given time interval for pulsed-radiation-generating
devices) characteristics.

Radiation Protection Operations Department personnel use the data of radiation surveys
to determine postings and RWPs, and to control access to and work in Radiation Areas,
High Radiation Areas, or Very High Radiation Areas. The results of radiation surveys
are also used in ALARA planning and review, estimation of personnel radiation dose
equivalent when TLD badges are lost or damaged, and accident investigation.

3.15.1 RadiationProtectionSurveyfor NewInstallations

The line organizations are responsible for ensuring that all new radiation
installations have a radiation protection survey performed by the Radiation
Protection Operations Department before they are placed into routine operation.
Radiation Protection Operations Department personnel resurvey after every
modification in equipment or operating parameters that might significantly change
the radiological conditions of a radiation installation. Surveys of radiation
installations include installation inspection to verify or determine the present and
expected occupancy of the adjacent areas. Radiation-generating equipment is

• inspected for proper operation of the required radiation alarms, and entry and
access control.

o

3.15.2 RoutineRadiationSurveys

The Radiation Protection Operations Department provides routine radiation
surveys using appropriate instruments to identify and quantify sources of radiation
in the workplace where radioactive materials or radiation-generating devices are
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present. The Radiation Protection Operations Department establishes workplace
radiation survey frequencies based on radiation levels and types of work involved.
The results of radiation surveys are documented and retained by the Health Physics
Department.

3.15.3 RadiationAreaMonitors

The Radiation Protection Operations Department determines the number and
locations of RAMs based on the radiation levels and natureof work in a facility
and determines the setpoint of a RAM based on the types of work involved at a
workplace. Alarm capability is checked daily using the procedures established by
the Radiation Protection Engineering Department to ensure proper operation.

3.15.4 WorkplaceTlsermolumlaescentDosimeters

Workplace TLDs are used for measuring the cumulative radiation dose at a given
location over a specific time interval. In general, Radiation Protection Operations
Department personnel use workplace TLDs for confirmatory and trend analysis
purposes. They may use the results of workplace TLDs as part of the radiation
exposure ALARA review in the workplace.

3.15.5 Records

The Radiation Protection Engineering Department maintains records of workplace
external radiation monitoring that establish workplace radiological conditions to
provide a chronological, historical record. The Department also maintains records
to document the techniques, procedures, and accuracy of external radiation
monitoring methods. Records are maintained in accordance with DOE Order
1324.2A and the Health Physics Records and Document Control Program.

3.16 Radioactive Contamination Control and Monitoring

Workplace radioactive contamination control and monitoring, and personnel and personal
property monitoring at Sandia include administrative controls that are vital to an effective
contamination control program, and supplement any physical/engineered controls and
barriers that are included as part of facility design. These administrative controls include
such things as protective clothing requirements, personnel and property monitoring
requirements, personnel respiratory protection, use of step-off pads, control over
consumable goods, minimization of commingling, and other good practices. Workplace
contamination control surveillance activities provide a mechanism for evaluating the
effectiveness of the entire Sandia contamination control program by identifying areas and
activities needing improvement.
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4,00uality Assurance

SandiaNationalLaboratories'managementhas establisheda quality policy (SLI 2800) which
• reflectstheirbelief thatusing well-definedqualitycontrolsto guidethe entirerangeof Sandia

activitiesreflectsgood managementprinciplesandpractices. The policy of Sandiamanagementis
, to implementandmaintaineffectiveoperationswith theelementsof quality,safety, cost, and

researchin the properbalance. Responsibilityfor developing,administering,evaluating,and
maintainingappropriatequalityprogramsto achievetheseobjectivesrests with themanagementof
eachorganization. These qualityplansmusthe appropriateto the organization'sparticular
activities.

Therequirementsand guidancecontainedin DOE Order5700.6(2(QualityAssurance)arebeing
implementedthroughSandia'sManagementIntegrationandImplementationProgram(MIIP).
Qualitycontrolsin a Sandiafacifityor processareimplementedin a gradedmannerthat is
commensuratewith therisks involvedin the associatedoperationsor activities. That is, the graded
approachreflects the degreeto whichindividualelementsof theMIIP,as reflected in the
organization'sCompliancePlan, are implementedin a facilityor processto ensureoperational
qualityand safety.

4.1 Organization

The vice-presidentsof the line organizationshave ultimateresponsibilityfor ensuringthe qualityof
ES&H activities conductedwithin their groups. CenterDirectorsareresponsible for incorporating
ES&Hrequirementsandregulations intothe routineand non-routineoperations of theCenter.
These responsibilitiesinclude:

• Incorporatingelements of the ManagementIntegrationandImplementationProjectinto the line
organization'sday-to-dayprocessesandactivities

• Ensuringcoordinatedcorrectiveactionresponsesto identifieddeficiencies in centerprocessesand
ensuringthat the correctiveactionaddressestherootcause(s)and resolves the problem

• Evaluatinglessons learnedandperformanceindicatortrendsas they apply to the center

• Appointinga centerES&H Coordinatorto assist in implementingthe ES&H programsand
procedures

The center ES&HCoordinatorreportsto the directorand is responsiblefor assisting the director,
managers,and supervisorswithin the centerin (1) establishingES&H responsibility,qualification,

. and performancecriteriafor centerpersonnel, (2) establishingmeaningfulES&H performance
indicatorsthat allow the center to monitorandjudgeperformanceagainstES&H requirementsand
standards,and(3) communicatingto personnelthe lessons learned(operatingexperience)thatare

- applicableto the activities performedwithin the center. He or sheis also responsiblefor
coordinatingand participatingin thecenter'sinternalself-appraisalprocess.
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Division QualityCoordinatorsareresponsiblefor consulting,facilitating,andcoordinatingQuality
activitieswithinthe Division and/orSector, therebyassisting the Vice-presidentin maintaining
continuousimprovement.

The ES&HAssessments Departmentsupportsthe MIIP by (1) assistingthe lineorganizationin
identifyingperformanceindicatorsthatallow line activityperformanceto be measured,(2)
analyzing ES&Hperformancetrends,(3) evaluatingES&Hoperatingexperience within Sandia
and fromotherDOE facilities, determiningapplicabilityto Sandiaoperations,andcommunicating
lessons learnedto both managementandthe line organizations,(4) helpingtheline organization
establishandimplementa self-appraisalprogramthatallows themto periodicallyassess their
perfonmnce againstestablishedcriteria,(5) providinganindependent,internalself-assessmentof
line organization activities withES&Hrequirementsand/orgoverningregulations,and (6)
supportingtheQualityAssuranceAssessments Departmentin independentlyauditingand
appraisingactivities subjectto the requirementscontainedin ES&Hpolicies, programs,and

' procedures.

The managerof the ES&HAssessments Departmentis responsiblefor the following:

• Establishinga comprehensiveappraisaland assessmentprogramthat evaluatesSandia
compliance with ES&H programs

• Establishinganddistributinga scheduleof independentappraisals

• Providingqualifiedindividuals to serveas theES&HAppraisalTeamLeaders

• Selecting appraisalteams that include,as a minimum, the ES&HCoordinatorfrom the
organization beingreviewed and one or moretechnicalexperts,as appropriate,to perform
technicalreviews beyondthe capabilitiesof the appraisal/assessmentteam

• Developing an ES&H appraisalplanchecklist to be used in conductingthe appraisal/assessment

• Writingappraisalreports thatincludeareasreviewed, criteriaused, andfindings(bothpositive
andnegative)

• Developing trendreportsfor distributionin accordancewith writtenschedules

The ES&HAssessments Departmentand the QualityAssurance Assessments Department
conduct independent overviewsof ES&Hactivities subject to the requirementsof the QA
program. The formerdepartmentreviews the effectiveness of ES&H policies, programs,and
procedureswhich are implementedwithin the line operations, while the latterdepartmentfocuses
on reviewing how the MIIP is implemented in accordancewith DOE Order5700.6C. These two
organizationscooperate to providethe independentoversightof both ES&H and quality activities
performedby Sandia.
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4.2 Corrective Actions for Identified Conditions Adverse to Quality

Sandia'sES&H Program(MN471001) ensuresthatconditionsadverseto ES&H quality, such as
failures,malfunctions,deficiencies,deviations,defective materialandequipment,and

, nonconformancesarepromptlyidentified,documented,andcorrectedin a consistentmanner
throughoutSandia.

' 4.3 Documents and Records

4.3.1Instructions,Procedures,and Drawings

An ES&HManualSupplement(GN470000) has beendeveloped to providespecific guidancein
the developmentof ES&H SOPsand otherES&Hprogramdocuments. This supplement
providesstep-by-stepinstructionsfor writing,reviewing, and approvingES&H SOPs andother
programdocuments.

4.3.2DocumentControl

An ES&HManual Supplement(GN470001) providesdetail_l guidancefor controllingES&H-
relateddocumentsgeneratedby Sandialine organizations.The supplementspecifies thatthese
documents,includingchanges,be reviewed for adequacy,approvedfor release by authorized
personnel,anddistributedto and used atthe locationwherethe ES&H-relatedactivityis
perfomr_ The supplementidentifiesdocumentsthatmustbe controlledandthe parties
responsible for preparing,reviewing,approving,andissuing thesedocumentsandrevisions. It
estabfishesmethods to ensurethatproceduralactivities,performedto meetregulatory
requirements,will notbe inadvertentlydeletedwhen a documentis revised,and thatchanges in
ordersandregulationsare incorporatedin theaffecteddocuments.

4.3.3QualityAssuranceRecords

The Sandia RecordsManagement Programensurescompliance withDOE Order1324.5 to assure
thecontroland maintenanceof ES&H-relateddocumentationatSandia.This programdefines
appropriatephysical storage and establishesresponsibilityfor recordscentersand permanent
retention. Itaddressesrecordidentification,storage,retrieval,access,control,retention, and
safeguardingof all ES&J-Iquality-relatedrecords.

4.4 Work Processes

4.4.1PackagingandTransportationof MaterialsandWastes

The PackagingandTransportationof MaterialsandWastes Programassuresthatall Sandia
packagingand transportationoperationsachieveand maintaincompliancewith the applicableU.S.

" DOE orders,federal,state, local,and internationaltransportationregulationsto ensure the safe
handlingand transportingof all nonhazardousandhazardousmaterials,wastes, andsubstances.

. The programappliesto all nonhazardousand hazardousmaterialseitherprocuredor fabricatedat
Sandiaand any Sandia-operatedsites. The programscope encompassesall aspects of material
controlactivities including, identification,communication,handling,packaging,storage, material
compatibility,vehicle standardsandoperation, recordskeeping,auditingandassessments,and
training.
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4.4.2 Control of Processes,Testa,and Experiments

Special processes are con_xolledby using SOPs. Specialprocessesareprocesses in whichthe
resultsdependon thecontrolof the processor theoperator'sskill, or both,andin which the effect
on the user'ssafetycannotbedeterminedby inspe_ng or testing the item.

Sandiaconductsextensivetestsandexperiments. All suchtests andexperimentsmust address
ES&H issues and, if necessary,must be conductedusing ES&H SOPs. These documents
include, asapplicable,provisionsfor ensuringthatprerequisiteshave beenmet, thatadequate
instrumentationis available,calibrated,andused, thattest personnelaretrained,thatenvironmental
conditionshave been considered,and thatnecessarymonitoringis performed.In additionto
necessaryinstructionsanddrawings,thetestprocedures/plansmay include thefollowing:

• Documentationof theinterfacesthatmustbe controlledthroughoutthedurationof thetestor
experimentif the SOP involves more than one division and/orcontractpersonnel

• Thechain-of-custodyto be usedto ensuretraceabilityandcontrolif samplesareprepared

• Identificationof thefacilitiesandequipmentusedto conductthe testor experimentand
verificationof the calibrationstatusof measuringand testequipment

• Verificationandvalidationof dataacquisitionsystems (hardwareandsoftware) used to collect or
reduceES&H-relateddata

4.S Design Control

This element of the MIIPcovers ES&H-relatedactivities, such as preliminaryor conceptual
design of testingprogramsand/orfacilities, including the development, review, and approvalof all
design activities originatingwithin Sandia or contractedto others.

4.S.1 Deslp Input

Applicable design inputs, such as the original design bases, ES&H-identifiedrisks/hazards,
regulations, and DOE requirementsare identifiedand translatedinto the design
specifications,drawings,procedures,and instructions.

4.$.2 Design Documents

Design documents are controlledduringthe design processand,upon completion, are
distributedin accordancewith writtendocumentcontrolprocedures.

4.$.3 Desip Interfaces

The responsible line organization identifiesall individuals,gl ::_ups,andorganizations
affectedby the designor design change. Interfaceswith theseindividuals,groups,and
organizationsarespecified in the designpackage.
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4.S.4 Verlflcalion

Design packagesreceive a technics]reviewanda review by applicableES&Horganizations
to assureoverall adequacy.

4..q.$ Desisn Clmn|es

, Changes in design input arc reviewed and approved, and thejustificationforthe changeis
documented.Design changes arecontrolledanddocumentedin thesame manneras the
originaldesign.

4.$.6 Useof ComputerSoftware

Software used for thepurposeof performingunique,specificfunctionalcalculationsthat
supportES&H-relateddesign controlareverifiedandvalidatedbeforeuse. All verifications
andvalidationsaredocumented.

4.6 Control of Purchased Items and Services

Sandiamanagementhasestablishedpolicies for receiptinspectionof propertyandmaterialsand
receiptof services (SL16640-1 and 6640-2, respectively). Acceptancecriteriaareestablished for
all purchasedequipmentandservicesfor whichspecificqualitystandardsarenecessaryto avoid
per"_nalinjuryor precludea riskor hazardto the environmentor publicor personalproperty.
Thesecriteriaareused to verify that the parts,materials, components,and/or servicesmeet the
requirementsof the purchaseorder. Thecriteriaareappliedby meansof receiptinspection
instructionsandright of access to a supplier'sfacilities for sourceinspectionsandaudits.

4.7 Inspections, Preoperatlonal Inspections, and Testing

4.7.1 Inspections

Sandiapolicy is to preventproblemsor deficienciesbeforeor duringa process,ratherthan
imFlementingcorrectionsafterthe problemor deficiency hasoccurred.The line organizationsare
responsiblefor ensuringthat inspectionsareplannedwithin theirorganizationforapplicable
ES&H-rclatedactivities. Inspectionsarcperformed byqualified individualswho areindependent
of theactivity being performed. Inspectorshavethe authorityto stop workif unsafeconditions
exist.

The types of inspections to be performed includereceipt inspections,peer inspections,and in-
process monitoring. The line organization is responsible for identifying the specific characteristics
of an item to be inspectedupon receiptand for establishing appropriateacceptance criteria.

• Defective or damagedmaterial,deviations,deficiencies,defects, inadequatedocumentation,and
othernonconformingitems aredocumentedatthe time of theinspection.

g

Onspecialoccasionsthe linemay requirean additions]level of inspectiondueto the natureof the
work or the complexity.These inspectionsareaccomplishedthrougha "peer"inspectionprocess
in whichotherindividualswho arenot involved in the activityprovidethe independentcheck.
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In._ss monitoringis perf_ for ES&H-relatedactivities thatshouldbe routinelyinspected
andmonitoredwithina division. The lineorganizationis responsibleforthe following:

• Identifyingtheapplicablescope of activities

• Definingthe objectivesof theinspectionsandin-processmonitoring

• Identifyingthespecificcharacteristicstobe inspectedandthefrequencyof inspections

• Selectionof inspectionmethods(e.g., visual,nondestructiveexamination,testing,etc.)

• Identificationof theindividual(s)qualifiedtoperformthe inspection

• Establishingappropriateacceptance/rejectioncriteria

• Identificationof applicableprocedures,drawings,andspecifications,includingrevisions, thatwill
be usedto controlanddirectthe activity

• Documentationof inspectionresults,includingproposedcorrectiveactionsfor identified
nonconformances

4.7.2 PreoperstlonalInspectionandTesting

The purposeof preoperationalinspectionand testingis to confirmthe adequacyof design,quality
of constructio,1,andto ensuremanufacturedpartsperformas intended. Preoperationalinspection
andtesting is lx,rforn_! by membersof the contractedA/E f'Lrm,Sandiadesignengineers,
mechanicalcon_ctors, andDOE cognizantrepresentatives. Theirsignificantfindingsmakeup a
finalinspection "punchlist" highlightingdeficienciesthatmustbe satisfactorilycorrectedand
reinspectedbefore final acceptanceand signoff.

Preoperationaltestsarebaseduponthefollowing key events: (1) initialindividualcomponent
testing, (2) system operations--minimumparameters,(3) systemoperations--normal parameters,
and(4) operationtesting. The initialtestconsists of installationchecks wherepersonnelvisually
inspect allcomponentsandequipmentto assurethatinstallationis in accordancewith designplans.
Fluidsystems arechecked forproperarrangementandcontrolsystems arecheckedfor proper
installation,includinggroundingconnection,mechanicaloperabilityof components,andproper
wiring. Circuitcontinuity,wiring,insulation,andproperventilationwill also be checked. For
flushing strengthand tightnesstests, the strengthandtightnessof the fluid systems areprovenby
hydrostatictesting. Systemtestingcontinuesbeginningwithminimumparametersand increasing
up to operatinglevels of 100 percent.

Finalinspectionincludesalldatagatheredfrompreoperationaltestingandanyother deficient
findings uncoveredduring theinspection. Thus, the final inspectioncomprehensivelycoversall
majorstructural,mechanical,electrical, instrumentationandcontrol,and fireprotection
requirementsto ensure the safetyof the occupants.

The statusof inspectionandtestactivitieswill be identifiedeitheron the itemsor in documents
u'aceableto the items whereit is necessaryto assure thatrequiredinspectionsand testsare
performedand to assurethatitems that havenotpassed therequiredinspectionsandtests arenot
inadvertentlyinstalled,used,or operated. Statuswill be maintainedthroughindicators,such as
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physicallocationand tags,markings,shop travelers,stamps,inspectionrecords,or othersuitable
means. The authorityfor applicationandremovalof tags,markings,labels, and stampswill be
specified.Smmsindicatorswill also provideforindicatingtheoperatingstatusof systemsand
componentsof the facility, such asby taggingvalves andswitches, to preventinadvertent

• operation.

Both SandiaandDOE/ALarerequiredto conducta formalOperationalReadinessReview priorto
• the startof normaloperationsat a facility. Thepurposeof thereview is to (1) review and certify

thatthesystems _flcal to safetyareconstructedandinstalledas designed,(2) review theoverall
ES&H aspectsof the facility/operationto ensurean acceptablelow level of riskto the public,
employees,and theenvironment,(3) determinethatan ES&Hprogramandplan are in effect for
operations,and (4)establish a baselinefor futureES&HappraisalsunderDOE Order5482.1B,
"Environment,Safety, and Health AppraisalProgram."

4.7.3Controlof MemurinilsndTest F_ulpment

Sandia managementhasestablisheda policy for the calibrationof measurementstandardsand
measurementandtest equipment(SL12855). Sandiameasuringand test equipment (M&TE)
whose failureor improperfunctioningcan resultin workeror publicsafety problemsor
unanticipatedenvironmentalreleasesis calibratedin accordancewithSandiaEngineering
ProcedureEP401560. OtherM&TE(includingContractor-ownedand calibratedM&TE)is
controlledbywtgedures thataddresscalibrationfrequencies,labeling,andmethods of
documentationfor tools, gauges,andinstruments.These proceduresensurethatsuchequipment
is prepedycontrolled,calibrated,andadjustedatspecified periodsto maintainaccuracywithinthe
necessarylimits. Equipmentcalibrationsandcalibrationchecks aretraceableto eitherSandia
measurementstandardsorganizationsor anothernationallyrecognizedstandardsorganization.

Calibratedequipmentis uniquelyidentified by themanufacturer,make,model, serial number,
and/or Sandiarecall systemnumber.This identificationalongwiththedateof lastcalibration,date
next calibrationis due, andthe initials andorganizationnumberof the individualwho performed
the calibrationis attachedto the equipment. A completeset of calibrationrecordsis maintainedon
allequipmentsubjectto the Sandiacalibrationcontrolsystem. Calibrationrecords arearchived
when suchcalibratedequipmentis retired.

4.8 Quality Audits and Appraisals

Sandiamanagementhasestablisheda policy forconductingaudits,appraisalsand surveysof
Sandia (SL19010). The primaryresponsibilityfor assessingthe effectiveness of the
implementationof ES&H requirementsis assigned to the managerof theES&H Assessments
Depamnent. This organizationis focusedstrictlyon compliance withES&Hrequirements
contained in DOE Orders;federal,state,andlocal regulations;ES&Hprograms;and

• correspondingimplementingprocedures. Ithas a charterto independentlyappraiseES&H
activities;provideproceduralguidanceto all Sandiaorganizationson internalself-assessment

. activities;gather,analyze, anddisseminateinformationaboutlessons learnedandoperating
experience;andreceive,compile, and communicatedatathatindicatesES&Hperformance.

The QA Assessments Departmentis responsiblefor auditingES&H activities andverifying
compliancewith the MIIP.
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Qualified personnelauditandappraise activities in accordance with writtenwocedures or
checklists. They documentand reportresultsof formalauditsand assessmentsto the managers
responsiblefor theareabeingreviewed. Follow-upactionis takenwhere indicatedwhen
deficiencies,discrepancies,andnonconforrnancesare identified.

Audit andappraisalplansaredeveloped foreveryaudit/appraisalconducted. These plansidentify
the scope of the review,the schedulefor reviews, the selectedteammembersand theirassigned
responsibilities,organizationsaffected(includinginterfaces),auditchecklists,referencedocuments
used in the evaluation,and writteninstructionswhen the review is widespreador technically
complicated. The ES&H Assessments Depm_mentand the QA Assessments Department
establish the timeframeforresolving immediateproblemsidentifiedin theassessment. The
organizationbeingauditedmustrespond in writingon all findings withina time periodspecifiedin
the writtenaudit/appraisalreport. Audit/appraisalfollow-up,completion,andclose-out is
scheduledmensure that identifieddeficienciesarepromptlycorrected.
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5.0 Environmental Monitorine Proeram .......

. The Environmental MonitoringProgramat Sandia,begunin 1959,ensurescompliance
with pertinentenvironmentalmonitoringrequirements.Its originalobjectivewasto
monitorradioactiveeffluentsandassociatedenvironmentalimpactsresultingfrom Sandia

" operations.The programhasexpandedgreatlyto encompassnonradioactiveeffluent
monitoring,hazardousandradioactivewastesitemonitoring,andotherenvironmental
complianceactivities. The programhasgrown inresponseto new environmental
regulationsaswell asexpandedSandiaresearchprograms.

5.1 Radiological Monitoring

Sandia has maintained an environmental radiological monitoring program since February,
1959. The objectives of this surveillance program are to detect any releases and/or
migration of radioactive material to off-site locations related to on-site operations.
Another objective of this program is to determine potential (if any) impacts of site-related
activities to the off-site population and the surrounding environment. This monitoring
program al,_ provides a check on the effectiveness of reactor radiological safety systems
in effect at Technical Area V. Soil and vegetation arc monitored for tritium and undergo
gamma screening analysis. Soil is also monitored for uranium. Gross alpha, beta, and
gamma screening analysis, as well as tritium and uranium analysis are performed on
water samples.

In 1981, a program was begun that uses thermoluminescent dosimeters (TLDs) to
measure ambient levels of external gamma radiation at each major facility. TLD
monitoring locations have been established around the Sandia/NM perimeter as well as in
the surrounding community. The type of TLD phosphor used is LiF in chip form. All
dosimeters arc placed in open areas over soil substrates one meter above ground level. At
least five TLDs arc placed at each location in order to get an estimate of the variability in
TLD response at that location. TLDs are exchanged on a quarterly basis. Transit
controls arc used to document additional exposure received during transit from
Sandia/NM to field locations. The TLD readout equipment is calibrated by exposing
TLDs to 0, 10, 20, 30, and 50 mR of Cs-137 midway through each quarterly field cycle.
Ten TLDs are exposed at each level.

Few facilities within Sandia/NM routinely generate radioactive effluents or emissions.
Furthermore, because Sandia/NM's radionuclide air emissions arc so small, they are not
measurable, and the release data must be calculated based on theoretical parameters.

5.1.1 EnvironmentalSamplingandSurveillance
4

Monitoring Locations

" Most environmental surveillance locations remain essentially the same from year
to year (Figures 5.1-1 and 5.1-2). Selection of these sampling locations was based
on potential impacts to the off-site residents and the surrounding environment.
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Figure S.l-1 Envh'onmemal Monitoring Locations in Technical Axe.as I- V and Kinland Air F-otce Base
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Table 5.1-1 lists the Sandia/NM environmental monitoring locations and specifies
the type of sample collected (vegetation, water, and soil) and the presence of a
TLD station for each location. Sampling locations include the Sandia site, KAFB,
and various community or background sites distributed in and around Albuquerque
within an 80-kilometer radius of Sandia/NM. Water monitoring locations include
ten KAFB wells and three surface water locations. Groundwater samples for radio-
logical analysis are collected from base wells in use at the time of sample collec-
tion; sampled wells may differ from one year to the next. In cases of replicate
sampling, only the first sample collected is used in summary calculations to avoid
skewing summary data toward replicate sample data.

New monitoring locations are added as necessary to monitor new facilities or
operations, or to supplement data from existing stations. During 1991, five new
stations were added to the environmental surveillance network: two perimeter
stations (labeled P), one community station (labeled C), and two on-site stations
(see Table 5.1-1 and Figure 5.1-1).

The new 1991 sampling locations are stations 63, 64, 65, 66, and 67. Stations 63
and 64 are located on the northeastern site boundary. These stations are used for
vegetation and soil sampling. Station 65 is a community location in the vicinity of
the Eubank gate entrance to KirtlandAir Force Base and is used to sample soil and
vegetation. Station 66 is an on-site location for vegetation and soil sampling. This
station is located between Technical Areas III and IV. Station 67 is Base Well 13,
located in the northeastern portion of the site; it is used for groundwater sampling.

SampleCollectionandAnalysis

Samples are gathered and stored in accordance with methods described in
USDOE/EP-0023 (DOE, 1981). These procedures have been documented in an
Environmental Monitoring Manual (Millard, 1986) and sampling procedure
(Procedure 90-07). Native vegetation (mostly grasses), soil, and water samples are
collected annually at the end of the growing season.

5.1.2 Soiland VegetationMonitoring

Soil and vegetation samples are randomly collected from a nine-square-meter
quadrant at each location. Three 100-square-centimeter samples of the top five
centimeters of soil are collected and composited at each station. Three vegetative
samples, each consisting of approximately half a kilogram of stems and leaves rep-
resentative of the species of each site, are collected and composited at each station.
Three replicate soil samples are collected at three or more locations to determine
sample variability. Replicate vegetative samples consisting solely of grasses are
collected at each of three adjacent sample plots in order to estimate variability due
to location.

5.1.3 AirMonitoring

Air and building exhaust or vent samples are collected and analyzed for
radionuclides (primarily Cs-137 and tritium) at least annually. The samples are
gathered and stored in accordance with DOF._P-0023 (DOE, 1981). Dose
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Table $.1-1. Sandia/NM Environmental Monitoring Locations and Sample Types
for Radioactive Surveillance

g

Location Sample

• Number Location Description a Type b

I Pennsylvania Avenue S V S,T

2 NW Radioactive Waste Disposal Site NW S V S,T

2 NE Radioactive Waste Disposal Site NE S V S

2 SE Radioactive Waste Disposal Site SE S V S

2 SW Radioactive Waste Disposal Site SW S V S

3 Coyote Canyon Control S V S,T

4 Isleta Reservation Gate P V S,T

5 McCormick Gate P V S,T

6 East of Technical Area III, Water Tower S V S,T

7c North of Technical Area V, Arroyo S V S,T

8 Corrales Bridge C V S,W

9 Sedillo Hill, 1-40, East of Albuquerque C V S

I0 Oak Flats C V S,T

ii Isleta Pueblo, Rio Grande C V S,T,W

12 NF Perimeter P V S

13 Base Well i (Not running) S W

14 Base Well 2 (Not running) S W
15 Base Well 7 S W

16c Four Hills P V,S,T

17 Base Well 14 (Not running) S W
18 North Perimeter Road P T

19 Seismic Center Gate P V,S,T

20 Technical Area IV, SW S V,S,T

21 Bernalillo Fire Station i0, Tijeras C T
22 Los Lunas Fire Station C T

23 Rio Rancho Fire Station, 19th Avenue C T

24 Corrales Fire Station C T

25 Placitas Fire Station C V,S,T

26 ABQ d Fire Station 9, Menaul NE C T

27 ABQ Fire Station II, Southern SE C T

28 ABQ Fire Station 2, High SE C T

29 ABQ Fire Station 7, 47th NW C T

as = SNL, Albuquerque; P = Perimeter of SNL, Albuquerque; and

C = Community.

bv = Vegetation, S = Soil, W = Water, and T = TLD (thermoluminescent

dosimeters).

CReplicate sampling sites' _7, 16, and 60 for V and S.

o _33 for W only.

dABQ = Albuquerque.
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Table 5.1.1. Sandia/NM EnvironmentalMonitoring Locations and Sample Types for
Radioactive Surveillance (continued)

t

Location Sample

Number Location Description a Typeb •

30 ABQ c Fire Station 6, Grlegos NW C T
31 Technical Area II Guard Gate S T

32S Technical Area II, Building 935 (South

Bay Door) S S
32E Technical Area II, Building 935 (East

Personnel Door) S S

33d Coyote Spring S V,S,N

34 Lurance Canyon S V,S
35 Chemical Waste Disposal Site S V,S
36 Base Well 4 S W

37 Base Well 8 S W

38 Base Well Lift Station to Manzano S W

39 NW DOE Complex P T

40 Technical Area I NE by Building 852 P T
41 Technical Area V, NE Fence S V,S,T

42 Technical Area V, E Fence S V,S,T
43 Technical Area V, SE Fence S V,S,T
44 Base Nell 12 S W

45 Technical Area III, R_F Site, NW Corner S V,S,T

46 Technical Area II, South Corner S T

47 Tijeras Canyon East of AIV S T

48 Tijeras Canyon Northeast of AIV S T

49 Near the proposed ECF Site S V,S
50 Base Well ii S W

51 Ditch, Technical Area V, N . S V,S
52 Technical Area III, NE/6563 S V,S

53 Track, Technical Area III, S S V,S

54 Technical Area III, 6630 S V,S

55 Technical Area III, 9939 S V,S

56 Technical Area V, W/6488 S V,S

57 Technical Area IV, NE/970 S V,S

58 N Base Housing P V,S

59 Zia Park/SE P V,S

as - SNL, Albuquerque; P - Perimeter of SNL, Albuquerque; and

C - Community.
bv - Vegetation, S = Soil, W - Water, and T - TLD (thermoluminescent

dosimeters).

CABQ _ Albuquerque.

dReplicate sampling sites" _7, 16, and 60 for V and S.
t33 for W only.
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Table 5.1.1. Sandia/NMEnvironmentalMonitoringLocationsand SampleTypes for
RadioactiveSurveillance (continue,d)

t

Location Sample
Number Location Description a Type b

60c TiJeras Arroyo P V,S
61 Airport (west end) P V,S
62 East Resident C V,S

63 No Sweat Boulevard P V,S

64 North Manzano P V,S

65 Sandla Research Park C V,S

66 KUNSC S V,S
67 Base Well 13 S W

as - SNL, Albuquerque; P - Perimeter of SNL, Albuquerque; and

C - Community.

bv - Vegetation, S - Soil, W - Water, and T - TLD (thermoluminescent
dosimeters).

CRepllcate sampling sites" f7, 16, and 60 for V and S.
(33 for W only.
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estimates are then calculated for site boundaries and for the Albuquerque area
population as a whole.

5.1.4 SurfaceandGroundwaterMonitoring

Both surface- and groundwater are sampled at least annually (at the end of the
growing season) in the environmental monitoring program. Groundwater samples ,,
are collected from water supply wells in use at the time of collection and will differ
from year to year. These samples are analyzed for radionuclides (primarily Cs-
137, tritium, and uranium) and are screened for gross alpha and gross beta. Surface
water samples are collected at two sites on the Rio Grande River. One site is
upstream and the other downstream from Sandia/NM. The samples are analyzed
for the radionuclides mentioned above. Samples are gathered and stored in
accordance with DOE/EP-0023 (DOE, 1981) and are analyzed in accordance with
American National Standards (ANSI)/Institute of Electrical and Electronics
Engineers (IEEE) Standard 680-1978 (ANSI/IEEE, 1978).

5.2 Nonradiological Monitoring

5.2.1 WastewaterPrograms

Sandia/NM contains more than 15 miles of sewer lines interconnected with those
of Kirtland Air Force Base. Discharges to the City of Albuquerque publicly owned
treatment works are regulated by the Albuquerque Public Works Department,
Liquid Waste Division, under the authority of the city's sewer use and wastewater
control ordinance, which is approved by the EPA in accordance with the Clean
Water Act (CWA, 1948) as amended. The permits for discharging waste water to
the city's publicly owned treatment works specify the required quality of
discharges and the frequency of reporting the results of the monitoring. Tables
5.2-1 and 5.2-2 and Figure 5.2-1 describe the wastewater sampling locations and
brief characteristics of each. Both grab and composite samples are collected. Grab
sample analyses include CN, S, phenols, oil, grease, pH, temperature, total toxic
organics, organics, chlorinated solvents, and naphthalene. Composite sample
analyses include fluoride and metals such as As, Ba, Cd, Cr, Cu, Pb, Mn, Hg, Ni,
Se, Ag, and Zn. The sampling procedures, permit limits for individual sampling
stations, dates of sample collection and sample frequency, analytical methods, and
quality control/quality acceptance criteria are defined in the Wastewater Sampling
Plan for Sandia/NM.

5.2.2 Storm WaterProgram

Storm water sampling is conducted at selected locations to support Sandia/NM's ,.
site-wide National Pollutant Discharge Elimination System (NPDES) permit
application.
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Table 5.2.1. Sandia/NM Wastewater Sample Locations

t

Permit Station Average Flow

Number Manhole Location (gpd)a

2069A-2 W-WOO1 South Technical Area IV 28,849

Tijeras Arroyo

2069C WW003 Technical Area I 15,000 b

Building 841SW

2069D-3 WW004 Technical Area I 39,154

Building 841 SE

2069E WW005 Technical Area I 91,476

Building 841 SW

2069F-2 WW006 East of KAFB Lagoons 514,123

2069G-2 WWO07 Technical Area I 110,939

Building 8_8 Basement

2069H-2 WWO09 Technical Area I 3,659

Building 878 Basement

20691 W-W008 South Technical Area I 25,576

TiJeras Arroyo

2069K WW011 Technical Area III I0,000

agpd - Gallons/day.
bEstimated.

5-9



5.0 Environmental Monitoring Program

Table 5.2.2. Summary of Characteristics for Sandia/NM Wastewater Sampling Stations

Station Flow Meter and

Number Flumes Sampl Ing Equipment #

W-WOO1 3-in. Parshall Isco 3210 Flow Meter

Iseo 2700R Sampler

Leeds and Northrop

pH Analyzer System

WWO03 None Isco 2700 Sampler

WWO04 2-in. Parshall Isco 3210 Flow Meter

Isco 270OR Sampler

Leeds and Northrop

pH Analyzer System

WWO05 3-1n. Parshall Isco 3210 Flow Meter

Isco 2700R Sampler

Leeds and Northrop

pH Analyzer System

WWO06 6-in. Parshall Isco 3210 Flow Meter

Isco 2700R Sampler

Leeds and Northrop

pH Analyzer System

Wl4007 45 ° V-Notch Weir Isco 3210 Flow Meter

Isco 2700R Sampler
Leeds and Northrop

pH Analyzer System

WWO08 6-1n. Parshall Isco 3210 Flow Meter

Isco 2700R Sampler

Leeds and Northrop

pH Analyzer System

W14009 2-in. Parshall Isco 3210 Flow Meter

Isco 2700R Sampler

Leeds and Northrop

pH Analyzer System

WWOII 6-in. Parshall Isco 3210 Flow Meter

Isco 2700R Sampler

Leeds and Northrop

pH Analyzer System
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5.0EnvironmentalMonitoringProgram

5.2.3 SurfaceDi_rhargeProgram

Nonsanitary dischargesto surface impoundmentsforSandia/NM are under the
authorityof the New Mexico WaterQualityControlCommission (NMWQCC)
Regulations (NMWQR, 1991) as implementedby the New MexicoEnvironmental
Department(NMED)GroundWaterBureau. DischargePlanDP-530 has been
approved for dischargingstormwater fromoil storagetankareas and building
basementsassociated with the Pulsed Power Development Facilities in Technical
Area IV to two lagoons. The approveddischargeplan, as amended,requires
quarterlymeasurementof waterlevels andsemiannualsamplingand analysis.
Approved Discharge PlanDP-771 allows for the discharge of up to 2700 gallons
per day of tap water from solardetoxificationof waterexperimentsat the Solar
Detoxification Facility. Thispermit requiresquarterlymonitoringof listed
contaminants,dischargevolumes, startingconcentrations,anddischarge
concentrationsforeach test.

S.2.4 GroundwaterMonitoring

GroundwatermonitoringactivitiesconductedbySandia/NMincludemeasuringthe
water-levelelevationsof monitorwellsintheSandia/NMareaandsamplingthe
chemicalwastelandfill(CWL), mixedwastelandfill (MWL), andtheKAFB-wide
monitorwellsforwaterqualityanalyses.CWL monitoringincludesquarterly
assessmentmonitoringandannualgroundwaterqualitymonitoringin accordance
with 40 CFR 265.92 and New Mexico HazardousWaste Regulations 206.C.1
(New Mexico Hazardous Waste Act, 1978). These samples are analyzed for
groundwatercontamination indicators, totaldissolved metals, and constituents
listed in Appendix VIIIof 40 CFR 262. Quarterlybackgroundmonitoring is
conducted at the MWL. KAFB-wide groundwatermonitoringis conducted in
orderto establish backgroundcharacteristicsof the regional groundwaterflow
system.

The groundwatermonitoringprogramwas established in accordance with DOE
Order5400.1 (DOE, 1988). In addition,the CWL currentlymustmeet the interim
statusResourceConservationand Recovery act (RCRA, 1976) groundwater
monitoringregulations(40 CFR265, SubpartF). Groundwatermonitoring
activities at the MWLare dictatedby DOEOrder 5400.4 (DOE, 1989), which sets
forththe policy thatDOE facilitieswill respondto all releases in accordancewith
the ComprehensiveEnvironmentalResponse, Compensation,andLiability Act
(CERCLA, 1980), as amended,42 U.S.C. 9601 et seq., andthe NationalOil and
HazardousSubstancesPollutionContingencyPlan(NESHAP, 1985).

TheSandia/NMgroundwatermonitorwellnetworkincludes35Sandia/NMand
KAFB wellsandfivesprings(Figures5.2-2through5.2-4). Theprotocolsfor
collectionandanalysisof representativegroundwatersamplesattheCWL.and
MWL are specified in the "Chemical Waste LandfillSampling andAnalysis Plan"
and in the draft, "Mixed Waste Landfill Sampling and Analysis Plan," respectively.
Samples for the KAFB-wide hydrogeochemical characterization are collected in
accordance with the "Regional Hydrogeochemical Sampling and Analysis Plan" as
well as the "Chemical Waste Landfill Sampling and Analysis Plan."

5-12



°1*1
__Z Z
=E <

o
KAF B-3._I _:: LU_m'm "emmmlll _.mm • , /AREA I

KAF,-,2 GmSONj I KAF,-SI J//

K;,,:,:,k I ...UOUE.OUE" Kki:_-2"---'"1- I -- EAST

x \
!

. Le,O._2 \ I I . ..., ;
"1 \e"_j_ MVMWK OLF COURSE (4) /MANZANO _ L.--- I. I

- MVMWJ • , _ I AREA I !
'_ L._._ \ I (US_F); .co,o,_ .,,,s_ --:

l \ KAFB-9..._ I /__ j"_ I _"

' A'(I ' 1_E-_-.--_-___" ' _| NWTA3 KAFB-IO • /' ,' ZW
' c .... .__ _ , ._,," v ;sA - - I _

," _ \i -o-- /_ ._-, • AREA V ., SPRING GRAYSTONE I Z_, .J
: MWL(4) I I,--,.CL.__.._e i ,_<r

LEGEND i I • ; :j Z <-

' , AReA I .__ a
j.O SPRING | I ' _ <[ :_

• MONITORINGWELL , I .._ _ | ZZ• I ,I "¢A PUMPING WELL _ PL .... N '_ --
I SWTA3 . Z _
: I'_ _=
I , ,'=_-- _

[ i ' ,........................................ ....,
ISLETA INDIAN RESERVATION

_=
j, OHUBBELL

SPRING

Figure 5.2-2 _ Map of Sandia/NM and Kin__.ndAir Force Base Wells and Springs



5.0 EnvironmentalMonitoringProgram

100 0 100FEET
III J

LEGEND ' '

_, 1990MONITORING WELL -_ >

1988MONITORING WELL

II 1985 MONITORING WELL
6

Figure 5.2-3 ChemicalWaste LandfillMonitorWell Locations

5-14



5.0EnvironmentalMonitoringProgram

r"l MWt..aWl

Figure5.2-4 MixedWasteLandfillMonitorWell Locations

5-15



5.0EnvironmentalMonitoringProgram

5.3 References

40 CFR 262. 1980,asamended.
t

40 CFR 265. 1980,asamended.

ANSI/IEEE. 1978. IEEE Standard Techniques for Determination of Germanium
Semiconductor Detector Gamma-Ray Efficiency Using a Standard Marinelli
(Reentrant) Beaker Geometry. ANSI/IEEE 680.

CERCLA (Comprehensive Environmental Response, Compensation, and Liability Act).
1980, as amended. Title 40 U.S.C. 9601.

CWA (Clean Water Act). 1948 (Federal Water Pollution Control Act), as amended. Title
33 U.S.C. 1251.

DOE (U.S. Department of Energy). 1981. A Guide for Environmental Radiological
Surveillance at U.S. Department of Energy Installations, DOE/EP-0023, DOE,
Washington, DC.

DOE (U.S. Department of Energy). 1988. General Environmental Protection Program,
DOE Order5400.1, DOE, Washington, DC.

DOE (U.S. Department of Energy ). 1989. Comprehensive Environmental Respmt_e,
Compensation, and Liability Act Requirements, DOE Order 5400.4, DOE,
Washington, DC.

Millard, G.C. 1986. Environmental Monitoring Manual, Sandia National Laboratories,
Albuquerque, NM.

NESHAP. 1985. National Emission Standards for Hazardous Air Pollutants, Standards
for Radionuclides. 40 CFR 61, Federal Register 50 No. 25: 5190. February 1985.

New Mexico Hazardous Waste Act. 1978. New Mexico Statute Amendment §74-4-1
through 74-4-12, 1978, amended as laws 1983, Chapter 302.

NMWQR (New Mexico Water Quality Regulations). 1991. New Mexico WaterQuality
Control Commission Regulations (1967, as amended through August 17, 1991).

RCRA (Resource Conservation and Recovery Act). 1976. Public Law 94-580, 1976, 90
Statute 2795.

5-16



6.0 Emereencv Prevaredness

#

This chapter captures the essence of the Sandia/NM emergency preparedness program,
the details of which are contained in the Emergency Preparedness Plan for Sandia

• National Laboratories (EPP, 199 l).

6.1 Emergency Classification and Emergency Action Levels

Department of Energy Orders list three categories of emergencies: Operational
Emergency, Energy Emergency, and Continuity of Government Emergency. This
chapter will address only those conditions listed in the Operational Emergency category.
The Energy Emergency and Continuity of Government Emergency categories are outside
the scope of the Sandia/NM Emergency Plan.

Operational Emergencies are significant accidents, incidents, events, or natural
phenomena that have the potential to seriously degrade the safety or security of DOE
facilities. Operational Emergencies apply to DOE reactors and other DOE facilities
(nuclear and nonnuclear) involved with hazardous materials; DOE-controlled nuclear
weapons, components, or test devices, DOE safeguards and security events; and
transportation accidents involving hazardous material.

The three classes of Operational Emergencies, listed in order of increasing severity, are
Alert, Site Area Emergency, and General Emergency. These classes are differentiated by
severity in order to specify appropriate emergency actions, including required response
activities and notifications commensurate with the degree of hazard presented by the
event. These emergencies, plus less severe events categorized at the "unusual" or "off
normal" level, must be reported as required by DOE Order 5000.3B.

The Operational Emergency category is divided into five response areas: (l) reactors; (2)
nonreactor facilities; (3) nuclear weapons, components, and test devices; (4) safeguards
and security; and (5) transportation.

This chapter addresses the event classification system to include the post-event conditions
of recovery and termination. Emergency Action Levels (EALs) are defined and
explained in Section 6.1.3.

6.1.1 EmergencyCl&ssification '

A key element in the identification, mitigation, and recovery from any emergency
is a classification system that identifies the severity of the event and provides a

" minimum level of response guidance. The identification of the event severity in
common terminology will aid in the mutual understanding of the problem or

. potential problem when communicating with on-site responders and off-site
agencies.

The event classifications for the system that has been developed and is in use at
DOE facilities are: Alert, Site Area Emergency, and General Emergency. The
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Alert classification provides early and prompt notification of minor events that
could lead to more serious consequences given human error and/or equipment
malfunction or events that could be indicative of more serious conditions not fully
realized. The Site Area Emergency and General Emergency classifications
indicate that more serious problems are occurring or are about to occur, and that
augmented staffing and aggressive emergency response actions are required.

The Alert, Site Area Emergency, and General Emergency classifications present a
graduated approach to providing adequate emergency response preparations.

6.1.2 Post-EventDeclarations

When emergency conditions permit, the Emergency Response Director (ERD) will
downgrade the response effort and reduce the number of emergency responders.
Recovery and Termination are the two post-event declarations used by the ERD.

Recovery

The ERD may declare the emergency to be in the recovery phase when the
following conditions have been met: the event has stabilized and any radiological
or other hazardous material releases have been terminated, no Protective Action
Guides (PAGs) or EALs are being exceeded, and the possibility of e_alation of the
event is minimal. Before the recovery operation can start, post-event planning will
consider and evaluate area status, reentry requirements, personnel protection
requirements, clean-up requirements, permits needed, repairs necessary, and spare
part and any additional equipment necessary.

Termination

The ERD may terminate the event when the following conditions are met: the
emergency no longer exists, operations can return to normal, remaining damage or
repair activities are minor, all documentation (written logs, notes, floppy disks,
audio tapes, video tapes, etc.) associated with the event have been collected, and
final reports of the event are being prepared.

6.1.3 EmergencyActionLevels

An Emergency Action Level (EAL) is a predetermined, facility-specific,
observable threshold that places the facility in a given emergency class.

An EAL can be an instrument reading, an equipment status indicator, a measurable
parameter (on-site or off-site), a discrete, observable event, results of analyses, an
entry in specific operating procedures, or another phenomenon that, if it occurs,
indicates entry into a particular emergency class.

EALs are defined for each emergency classification and are described in the
Emergency Plan Implementing Procedures (EPIPs).
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6.1.4 EmergencyResponsePersonnelAction

Action required by emergency response personnel is addressed in respective EPIPs.
Specific security-related responses and activities are contained in security

, operation orders.

• 6.2 Sandia Emergency Response Organization

Sandia emergency response organization structure encompasses personnel from the
executive ranks down through a field organization structure to individual responders in
the field.

Two different but interconnected elements are included in this structure: (1) the
Emergency Operations Center (EOC) and (2) the Sandia Incident Command System
(ICS), which is the field structure used to obtain, direct, and control on-scene emergency
response. The details of the Sandia ICS and the specific relationships, communication
links, and responsibilities of ICS and EOC functions are provided in Section 6.2.2.
Staffing levels are maintained to ensure that sufficient personnel are available for a
protracted emergency.

The function of the EOC is first to establish a central point from which the overall
emergency response program can be administered by Sandia management personnel.
Second, the EOC serves as a data collection point where information from the emergency
scene can be analyzed, consequences assessed, and protective action recommendations
formulated. Third, from that analysis, mitigation, recovery, and termination plans can be
formulated, and reports and information can be prepared and approved for release.
Fourth, the EOC serves as liaison for other activities.

The function of the ICS is to provide a field structure to ensure that (1) a functional,
controlled, recognizable chain-of-command exists at the scene of the incident, (2)
response resources are determined, acquired, staged, dispatched, properly used, and
demobilized, and (3) an effective interface is established with facility responders.

6.2.1 EmergencyResponseDirectorand EmergencyOperationsCenterCadre,Albuquerque

EmergencyResponseDirector

The Emergency Response Director (ERD) is a trained Sandia manager. The
Incident Commanders (ICs) may serve as the Sandia ERD until relieved by the
ERD. The ERD is the individual who is in overall command and control of the
emergency.

' The ERD is responsible for ensuring that EOC positions are properly staffed; the
ICS is activated, staffed, and functional; proper reports and information releases

. are prepared and dispatched as required; action is taken to obtain resources in
support of the ICS; off-site authorities such as the Department of Energy,
Department of Defense, and Environmental Protection Agency, and state, local,
and tribal governments are briefed.

.D
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Incident Commander

The Incident Commander (IC) is the individual who has control of all field
activities during response to emergency events and serves as the single authority in
commandat thescene. IncidentCommandersaremembersof the Sandia
EmergencyManagementDepartmentandprovidecontinuouson-sitecoverage.
During anemergencyevent,the IC interfacesdirectlywith theERD.

SecurityManager

The Security Manager is a member of the EOC cadre who is knowledgeable of
safeguards and security requirements. The security office provides support to the
Operations Section Chief in the EOC cadre.

The Security Manager is the EOC interface with the Kirtland Air Force Base
(KAFB) security police and city, county, and state law enforcement agencies. The
Security Manager acts as the primary information interface with the FBI on
security matters and provides support as requested.

LogisticsManager

The Logistics Manager is a member of the EOC cadre who determines, acquires,
uses, and controls resources associated with moving people, material, or supplies in
response to an emergency. The Logistics Manager is knowledgeable of certain
services such as control of utilities (gas, electric, and water), facility floor plans,
and construction services.

Working through the Logistics Section Chief at the emergency scene, the Logistics
Manager is responsible for assessing the extent of damage to facilities and
evaluating possible impact to nearby facilities that may require shut-down of gas
and electrical systems and closure of buildings.

Environment,Safety,andHealthManager

The Environment, Safety, and Health Manager is a member of the EOC cadre and
is responsible for performing dose projection calculations, plume modeling,
recommending on-site and off-site protective actions, and tracking and evaluating
the radiological exposures of emergency response personnel. This includes
advising the ERD that prescribed radiological or other exposure limits are being
approached.

The ES&H Manager is responsible for obtaining information on radioactive
substances or other hazardous materials and pertinent weather information to
determine risks associated with the emergency. This information is used to
determine (1) the area at risk and protective actions, such as areas requiring
evacuation, safety and/or protective gear necessary to effectively deal with the
situation, and spill containment procedures and (2) reentry, recovery, and clean-up
procedures.
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The ES&H Manager consults with the EOC Medical Manager about the hazards to
which personnel have been exposed. This information is used by the Medical
Manager to determine decontamination methods and transportation requirements of
affected personnel.

111

MedicalManager

" The Medical Manager is a physician from the Occupational Medicine Center who
ensures that qualified medical response personnel with necessary treatment
equipment and properly equipped transport capabilities are at the scene to perform
victim triage, treat injuries, arrange for transportation and decontamination, and
take other measures to minimize injury to personnel.

The Medical Manager maintains direct contact with medical personnel in the field
through the ES&H Section Chief in the ICS (see "Sandia Incident Command
System," Section 6.2.2).

Publiclnformati_mOfficer

The Public Information Officer (PIO) is a member of the EOC cadre and the
official spokesperson for Sandia. The PIO is a member of the Public Relations
staff and operates from the EOC.

The Public Relations staff will also monitor media activities from the Media Center

for misinformation and rumors that may be generated. This information is relayed
to the PIO, who will advise the EOC cadre.

EmergencyOperationsCenterCoordinator

The EOC Coordinator is a member of the Emergency Preparedness staff and is
responsible for overall administrative management of the EOC, including
supervising maintenance of the status board, telephone operation, and other
administrative support. This includes ensuring the flow of information within the
EOC and verifying that EOC members are properly documenting their activities.

EmergencyManagementInformationSystemOperators

The Emergency Management Information System (EMINS) is a network of
hardware and software that enables EOC personnel to quickly access, update, and
display emergency information and archive it for future reference. The EMINS
Operator is responsible for entering information into the data and graphic overlay
stations, requesting printouts from the system, and controlling the big screen

, displays to visually display and record all pertinent information during operation of
the EOC.

,. EmergencyOperationsCenterSupportStaff

Other staff will be used as needed to operate various communications systems;
assist with the EOC cadre in acquiring maps, view graphs, or other materials;
making contacts (as directed) to other agencies or response groups; establishing
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reentry/recovery plans; conducting consequence assessment, dose projections, and
plume modeling; and providing general support to the EOC cadre.

U.S.Departmentof Energy

The ERD will notify the Department of Energy (DOE) when the Sandia EOC is
operational. In the EOC, the DOE representative performs the duties of the
Cognizant Federal Agency (CFA), such as verifying the categorization of the
incident, communicating with other DOE offices, coordinating with other federal
agencies, providing event information and DOE-related information to DOE
representatives located at the Joint Information Center (JIC).

The DOE/Albuquerque Operations (AL) Public Information Officer (PIO) is
responsible for establishing a JIC and will be the moderator for the press
conferences at the J1C. PIOs from each authority or contractor serve as members
of the briefing team.

6.2.2 IncidentCommandSystemtiCS)

The Sandia Incident Command System (ICS) provides on-scene emergency
management. The ICS is based on the recognition that mitigation of the incident in
the field is absolutely critical to successfully dealing with an emergency.

ICS is the second element in the Sandia emergency management system. Its
purpose is to establish a field management system to ensure an easily recognizable,
integrated, unified command structure with common terminology so that multiple
authorities such as the USAF, the U.S. Forest Service, and the fire department will
be integrated efficiently into the Sandia emergency response organization.

The ERD has overall command and control of the emergency management system,
which includes activities such as interfacing with the community, the press, and
other agencies. The Incident Commander (IC) and the ICS personnel at the scene
are responsible for the control and mitigation of the emergency, including initial
assessment of the incident, control of the area, containment of the incident,
determination of resources, protection of the health and safety of the responders,
and proper demobilization of resources on conclusion of the incident.

The basic structure of the Sandia ICS is shown in Figure 6.2-1.

OperationsSectionChief

The Operations Section Chief reports to the IC and is responsible for supervising
and coordinating those groups at the scene who establish perimeters, control access
to the scene, and take action to deal with facility fires, security emergencies, and
other situations.
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LogisticsSectionChief

The Logistics Section Chief reports to the IC and is responsible for identifying,
acquiring, deploying, and mobilizing supplies, material, transportation, and
equipment to deal with an emergency.

ES&HSectionChief

The ES&H Section Chief reports to the IC and is responsible for identifying,
acquiring, deploying, and mobilizing all resources needed at the scene to deal with
the injured, to prevent further injury, to provide on-scene assessments and plans for
mitigation of environmental hazards and recommend action to prevent further
damage, to assure safety for responders, and to assist in the implementation of
clean-up plans.

PlanningSectionChief

The Planning Section Chief reports to the IC and is responsible for monitoring all
elements of the situation, staying current of developments, discussing
circumstances with other ICS section chiefs, and assisting the OSC in determining
the appropriate response action. That is, the Planning Section Chief assists the
OSC in developing and modifying a plan to mitigate the emergency.

SectorChief

The Sector Chief responsibilities at Sandia/NM include being an advisor to the IC
during emergencies. The Sector Chief is normally the most knowledgeable about
the area affected by the emergency. As such, the Sector Chief should be used as a
source of information for the ICS.

InterfacewithOtherAgencie_Organi?.ations

The Sandia ICS can be used in multi-agency operation. This is important because
Sandia/NM facilities are integrated with KAFB and adjacent to the City of
Albuquerque and U.S. Forest Service-controlled areas. The Sandia ICS
incorporates a unified command structure based on the national ICS model.

EmergencyResponse,CriminalAct,Fill Involvement. In the event of a criminal act
creating or potentially creating an emergency event, the FBI is contacted and
advised of circumstances. If circumstances warrant, the FBI may decide to staff an
agent in the EOC and, if necessary, assume command of security and tactical
operations. Any FBI personnel assigned to the event scene will be integrated into
the ICS.
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6.3 Emergency Response Facilities, Communications Systems, and Equipment

The following Sandia/NM facilities are designated as emergency response facilities:

6.3.1 EmergencyOperationsCenter_o

The Emergency Operations Center (EOC) is located in Tech Area (TA) I. The
, EOC is under the direction of the ES&H Center, Emergency Management

Department. It is a hardened facility with a secure entrance within a building that
has additional organizational functions. The EOC is a self-contained, dedicated
emergency response facility that is staffed by the IC personnel 24 hours a day.

The EOC contains primary and back-up communications equipment and incident
reporting equipment. Auxiliary power is provided by two battery systems and a
diesel generator. The ventilation system provides filtered air at all times and can
be adjusted, if necessary, to provide positive pressure. A separate heating and
cooling system, independent of the regular system, is available for use.

6.3.2 HeadquartersCommunicationCenter

The Headquarters Communication Center (HCC), located in TA I, is a dedicated
hardened facility that is staffed 24 hours a day. The HCC provides security
support to all Sandia-controlled property north of the Tijeras Arroyo.

An uninterrupted power supply and a diesel generator provide emergency power.
The emergency telephone number, 144, is directed to the HCC and to the Security
Command Center (SCC) in TA III. Security communications personnel staff the
HCC on a 24-hour basis.

6.3.3 SecurityCommandCenter

The SCC, located in TA V, is a dedicated hardened facility. The SCC is
responsible for _curity support for all Sandia-controlled property ,south of the
Tijeras Arroyo. Entrance to the SCC is controlled electrically from the SCC, and
the entire area is under constar,_telectronic ,surveillance. Oxygen canisters and _lf-
contained breathing apparatus provide back-up to the ventilation system. A variety
of primary and back-up communications equipment exits in the facility.

6.3.4 DecontaminationFacilities

The main Medical Decontamination Facility at Sandia/NM is located in the
Medical Building. Both radiological and chemical hazards can be decontaminated
in the facility. It is a dedicated area that can be isolated from the rest of the
Medical Building. It is equipped with provisions for total body and wound

" decontamination. All irrigation water is contained and held for proper disposal.

, Another dedicated decontamination facility is located in the TA-V Assembly
Building and is used by personnel within the area. The facility is used for total
body decontamination, and contaminated waters from this facility drain into a
holding tank and are held for proper disposal.
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6.3.5 MobileCommandPost

Sandia uses a modified step van as a Mobile Command Post (MCP). The MCP is
the assembly point for !CS personnel and is equipped to serve as a communications
center in the field in response to emergencies. It has a wide variety of
communications equipment, as well as weather monitoring equipment, an electrical
generator, maps, and a collection of miscellaneous emergency tools and equipment
for use in the field. "

6.3.6 EmergencyRadioCommunicationsNetwork

The emergency radio communications network is depicted in Figure 6.3-1. It is
also covered in detail in the Sandia ICS procedural manual (see Section 6.2.2).

6.3.7 JointInformationCenter(JIC)

The JIC is a centralized media assembly point operated by the Department of
Energy. The JIC is only operational during emergencies and is located at the
KAFB Officers Club.

6.4 Notifications

Sandia/NM must notify the Department of Energy within specific time periods after an
event is classified as one of the emergency classification levels. Immediate notification is
necessary to ensure that prompt actions can be taken by all emergency organizations to
mitigate the consequences to all workers, the public, and the environment. The
Department of Energy/Kirtland Area Office is responsible for the timely notification of
DOE/Albuquerque Operations Office, DOE/Headquarters, U.S. Nuclear Regulatory
Commission, and other appropriate federal, state, local, and tribal authorities.

Details for providing notification are provided in the Sandia/NM Emergency Plan.

Personnel may be advised of a protective action by a computerized telephone system,
known as the Group Emergency Telephone System (GETS), the Emergency Paging
System (EPS), a public address system, security police, or runners, if necessary.

6.5 Protective Actions

Protective actions have been established to reduce or prevent exposure of personnel to
significant hazards arising from Sandia emergencies. Protective actions include, but axe
not limited to, exposure controls, protective clothing, respiratory protection, access
control, sheltering, and evacuation of personnel from buildings and areas. ..
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Sandia/NM employsthe followingmethodsfor personnelaccountability.The_ methods
ensurethatpersonnelin anevacuatedareaarcaccountexifor in theminimumamountof
time.

• Tcch Area (TA) V. EachpersonenteringTA V is givena personalelectronic
accountabilitybadge. In caseof an emergency,all personnelin TA V evacuateto an
assemblyareawhere theaccountabilitybadgeis read. Informationon missing
personnel is relayed to the TA-V Emergency Supervisor.

• Other Sandia/NM locations use the "sweep" method. An evacuation team will conduct
a manual "sweep" of all affected buildings to ensure that the buildings are vacant. The
fire team may be activated to assist in providing manual "sweeps." Results of the
building "sweep" will be reported to the IC via the Section Chief.

6.6 Recovery, Termination, and Documentation

6.6.1 Recover3,

When the emergency situation stabilizes sufficiently, the Emergency Response
Director (ERD) can enter into a recovery mode. This indicates that no radiological
or other hazardous material (HAZMAT) releases are occurring or are likely to
occur, and that the possibility of escalation of the event is minimal. During
recovery, emphasis is placed upon repair and restoration of normal operations. If
it is suspected that another hazardous situation may occur during the performance
of repair activities, repair activities may begin prior to the recovery phase. Until
the ERD is confident that the probability of creating another hazardous situation is
minimal, recovery will not be initiated•

As part of the ongoing consequence assessment, a comprehensive investigation
into the extent of damage will be conducted. Attention shall be directed to the
condition of fire detector/suppression systems, gas lines, electrical systems,
building integrity, and equipment in the affected area.

6.6.2 Termination

Termination from any emergency classification can be declared by the ERD when
the emergency situation no longer exists and operations can return to normal.
Termination may be declared if the ERD determines that any residual damage is
minor and is not disrupting the effort to return to normal site activities.

6.6.3 Documentation

Each declared emergency will be investigated, documented, and reported as ,_
required by DOE Order 5000.3B and other DOE orders.

it

Members of the EOC cadre and staff are responsible for keeping accurate records
of chronological events in their respective areas. These logs will be collected upon
termination of the event.
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6.7 Maintaining Emergency Preparedness

The Sandia/NM EmergencyManagementDepartment maintainsemergencypreparedness
asoutlinedin the EmergencyReadinessAssuranceProgram(ERAP). The ERAP is

, reviewed and updated on an annual basis.

6.7.1 EmergencyPreparednessTraining
o

TrainingRequirements

All personnel assigned to the Sandia Emergency Respon_ Organization (ERO)
must receive training related to their emergency response position. This training
will be given prior to their appointment to the ERO. Retraining is provided
annually thereafter. Prior to the completion of training requirements, members of
the ERO remain in probationary status.

TrainingMethods

Emergency Preparedness training for ERO personnel is presented in formal
classroom instruction. Documentation that an individual has satisfactorily
completed the classroom instruction is indicated on the training attendance record
for each presentation. Written tests may be employed as an evaluation tool for
formal classroom instruction and the self-study option.

The second phase of Emergency Preparedness training requires trainees to
participate in the drill andexercise program. This program includes table-top
drills, walk-through drills, partial and full-scale drills, and annual exercises. These
drills provide hands-on experience of theory presented in the classroom or self-
study program.

Newly hired Sandia employees receive Emergency Preparedness training during
new hire orientation. The training is prepared by a member of the Emergency
Preparedness staff.

Off-site support organizations have extensive in-house training provided to their
EROs that is provided by state and/or federal agencies. These support organiza-
tions are considered qualified to perform their emergency response functions with-
out additional Sandia-sponsored training, with the exception of site orientation
training.

Sandia will provide site-specific training and retraining to the support
organizations, if requested, on an annual basis. This training will be scheduled and
presented by the EPPL. The local news media may be included in the scheduled

- training, as appropriate.

. TrainingCourses

The Emergency Preparedness training program consists of training modules that
are developed to instruct emergency responders on their roles, responsibilities, and
proper response actions during a declared emergency. A Training matrix provides
a cross reference of emergency response positions and required training modules.
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6.7.2 Drill ProRram

The drill and exercise program will be implemented in accordance with applicable
DOE Orders.

6-14



6.0 Emergency Preparedness

6.8 Reference

EPP, 1991. Emergency Preparedness Plan, Sandia National Laboratories, Albuquerque,
• NM, December 1991.
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7.0 Accident Evaluation Guidelines and Models

• 7.1 Plant Conditions

, DOE Order AL 5481.1B presents the following qualitative accident frequency
categorization scheme or plant conditions (PCs) that can be used to assess the likelihood
of postulated accident scenarios or events that are expected or postulated to occur during
the operation of a facility:

1. Likely. Those events expected to occur with a probability > 10-2/year.
2. Unlikely - Those events expected to occur with a frequency range between 10-2 and

10-4/year.
3. Extremely Unlikely - Those events expected to occur with a frequency range

between 10-4 and 10-6/year.
4. Incredible - Those events expected to occur with a frequency < 10-6/year.

Several similar frequency categorization schemes have been introduced by the nuclear
power industry (10 CFR 50, Reg. Guide 1.48, Reg. Guide 1.70, ANSI/ANS-51.1,
ANSI/ANS-52.1, ANSI/ANS-53.1), although some of these documents are no longer in
effect (e.g., ANSI/ANS-53.1). Table 7.1-1 presents a recommended scheme and
compares it to other categorizations including those recommended for use in nonreactor
facilities by DOE (DOE/TIC-11603). Most of the categorizations do not use definitions
that precisely indicate the relationships between event categories and the quantified
frequency of occurrence scale. The dashed lines in the table represent a judgment as to
where those definitions could be located on the frequency scale. In order to assign
maximum credible accidents (MCAs) to a particular frequency range or PC, the
frequency of occurrence must be first quantified.

The safety criteria for PCs include consideration of the cause of the event; expected
frequency of occurrence, radiological or toxicological dose criteria for each PC for off-
site population, on-site personnel, and the immediate workers; and the need for particular
protection function(s). Plant safety criteria are established for each PC with the objective
that the more likely the event, the lower the potential consequences, and conversely, the
higher the potential consequences, the lower the probability of occurrence. Criteria for
various PCs are established with the goal of having a constant risk for all combinations of
accident frequencies and their associated consequences (ANSI/ANS-51.1,
ANSI/ANS52.1).
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Table 7.1.1 Event Categorization

EVENT PLANT DOE OTHER CATEGORIZATION SCHEMES(NRC)
FREQUENCY COND!TIONS ........

RANGE CATEGORIES DOE/TIC-11603 10CFR RG 1./,8 RG 1.7'0 ANS 51.1/52.1 ANS 53.1
.....

PLanned Normal Normal, Normal. Normal

Operat ions PC- 1 Events Events Events Events PC-1 PC-A
....

Ant i c i gated, Moderate
Anticipated Operational.' Upset Frequency PC-2 PC-B

10 "_ -- PC-2 Events Occurrences .........................

...................... Infrequent .........
_Incidents PC-3

__ 10 "t ............................

Emergency PC-C
10 4 _ PC-3 Un[ ikel.y PC-4 .........

Events ..........

w 104 -- Accidents Limiting .............
I Faul.ts

Extremety
-- 10 _ -- PC-4 Unl._kel.y Faul.ted PC-5 PC-D

Even,',s

10 4 ...............

I incredibte
Hot incredibte Events
Cons idered Events

...........
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7.2 Radiological DoseGuidelines

, Secretary of Energy Notice SEN-35-91 (DOE/HQ 91) established safety goals for DOE
nuclear facilities to limit the risk to nearby members of the public from nuclear
operations. These goals apply to the total risk posed by the nuclear facility and not to

" individual equipment, operations, or postulated accident sequences. Furthermore, these
goals apply only to members of the public and not to on-site workers at DOE nuclear
facilities. In order to have a standard by which to judge calculated risk to on-site
personnel and off-site public from individual equipment, operations, or postulated
accident sequences, the following safety decision thresholds are proposed. These safety
decision thresholds would be used in conjunction with unreviewed safety question (USQ)
determinations and safety analyses to judge whether additional prevention or mitigation
of hazards should be considered to reduce the risk from a specific hazard. Risks that
cannot reasonably be reduced below the safety decision thresholds would be submitted to
Sandia and DOE management for their acceptance or further direction. These safety
decision thresholds do not imply that any risk below the threshold is acceptable, since the
"as low as reasonably achievable" (ALARA) principle should always be the risk control
objective.

New facilities or major modifications to existing facilities should be designed to
accommodate the accident conditions within the recommended radiological dose criteria
for each PC. Based on the results of the frequency quantification, events can be
categorized into PCs according to their respective frequency ranges and the applicable
consequence criteria shall apply. As indicated by DOE 6430.1A and DOE/TIC-11603,
facility design or accident analyses should not consider events that have less than
10-6/year as a best estimate (or at least conservative) frequency of occurrence.

The overall intent of the radiological dose guidelines as they relate to plant conditions is
to ensure that facilities are designed so they can be operated without undue risk to the
public or the workers. This is achieved by requiring that all exposures from normal
operations remain ALARA and that all other exposures from abnormal or accidental
conditions be sealed as a function of the likelihood of occurrence of the initiating event.
Consequences from radiologicai exposures are expressed as rein from one or more
predominant exposure pathways.

Table 7.2-1 shows the recommended safety decision threshold criteria that are proposed
for safety analysis purposes. Three categories of receptors are identified. These
categories are not explicitly defined here because the specific bounds of each category
might be best defined based on the characteristics of a given site. However, it is

• recommended that the definitions given in the proposed DOE-DP-STD-3005-93 (DOE,
1993a) be used as general guidance in deriving site-specific definitions. Credit may be

. taken for reasonable mitigating actions (e.g., don respirators, evacuate, take shelter) for
on-site workers, but no such credit may be taken for off-site individuals. Any credit for
mitigating actions must be carefully justified.
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i i ,i i

Table 7.2-1 Radi01ogicai Safety Decision Threshold Criteria
i i i ii i iiiii ill

Annual Probability of Occurrence (P)

Receptor Normal 0.1>V>10-2 10-2>p_]0-4 10-4>P>10-6
Ope_:.ion

l lll i ,,,,,, , i i i,,ll

Off-site (Note 1) 0.5 rein 5 rein 25 rein
Individual

i i i , ,,i |

On-site (Note 2) 5 rein 25 rein 100 rein

Collocated (Note 4)
Personnel

i , i i,,

Facility Worker (Note 3) 25 rein 100 rein 200 rein
(Note 4)

i i ul,ll ,.i ,, r ii i

Notes: 1.0.1 re_Jyr - annual EDE plus CEDE limit in DOE Order 5400.5
0.01 rem/yr - annual airborne EDE limit (40 CFR 61 Subpart H)

for releases other than radon

2. 5 rem/yr for certified radiological workers or trained visitors; otherwise, 0.1
rem/yr per the DOE Radiological Control Manual

3. 5 rem/yr if facility workers are certified radiological workers; otherwise, 0.1
rem/yr in non-radiologically controlled areas

4. In accordance with the Sandia Radiation Control Manual, exceeding the
Sandia facility administrative limit of 1.5 rem/yr or the DOE administrative
limit of 2.0 rem/yr requires prior approval by Sandia management and the
DOE Program Secretarial Officer (DP-1), or designee, respectively.

The radiological safety decision thresholds represent external effective dose equivalents
(EDEs) plus CEDEs from all significant pathways (inhalation, air submersion, ingestion,
and direct exposure). The reporting of radiological doses in safety analyses should
identify the contributions from each pathway by considering actions taken to reduce
doses from ground contamination, ingestion, and water immersion.

Criteria used for the selection of Table 7.2-1 values are based on the following:

1. The criteria shall be consistent with DOE and NRC requirements and regulations.

2. The safety decision thresholds assume that high-probability events should have more
restrictive criteria than low-probability events.

3. Criteria for off-site individuals should be more restrictive than for on-site personnel.
Setting off-site criteria lower than on-site criteria is consistent with common practice
within the nuclear industry.
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4. For off-site calculations, the maximum exposed individual (MEI), assumed to be
located at the plant boundary, is to be used as the dose/risk receptor criterion.

The bases for the safety thresholds shown in Table 7.2-1 are as follows:
o

1. Normal Operation

' For an off-site individual, the annual limit of 0.1 rem effective does equivalent (EDE)
plus CEDE as specified in DOE Order 5400.5 cannot be exceeded. The limit of 0.01
rein EDE per year on airborne emissions, as specified in 40 CFR 61, should also be
observed. For both on-site collocated personnel and facility workers, safety
thresholds are defined for radiological and non-radioiogical personnel as 5 rem per
year and 0.1 rem per year, respectively, per the DOE Radiological Control Manual.

2. Accidents

A 25-rem ceiling for off-site individuals is well established in the nuclear industry as
a siting criterion (e.g., DOE Order 6430.1A [DOE 6430.1A1, LA-10294-MS [Elder et
al., 1986], and 10 CFR 100 [10 CFR 100]) and is also suggested in the DOE non-
reactor nuclear facilities accident analysis guide (Elder et al., 1986) as an off-site risk
acceptance criterion for low-probability events. The end point for off-site criteria is
thus established at the point corresponding to an annual probability of 10-6 and a dose
consequence of 25 rem external EDE plus CEDE. The thresholds for 10"2/year and
10-4/year events are 0.5 rem/year and 5 rem/year, respectively. They are consistent
with the limits recommended by DOE (DOE, 1993a).

Due to dispersion phenomena, consequences of any given accident will usually be
higher on site than off site. However, credit for protective measures may be taken in
the evaluation of consequences to collocated workers. Industrial accident statistics
indicate approximately 10-4/year fatality rate. The probability of latent cancer
fatalities is approximately 10-4/rem according to the International Commission on
Radiation Protection, Publication 26 (ICRP 26), and 10-3/rem according to
Publication 60 (ICRP 60). Using the higher latent cancer value with a 0.1% reduction
(i.e., off-site SEN-35-91 safety goal [DOE/HQ91 ]) and the industrial fatality rate
results in 100 rem at 10-6/year. This value is being proposed as an acceptable risk
criterion for DOE high-level waste tanks safety analyses (Halliman et al., 1992). The
thresholds for 10-2/year and 10-4/year events are 5 rem/year and 25 rem/year,
respectively. They are consistent with the limits recommended by DOE (DOE,
1993a).

In Table 7.2-1, the criteria for "facility worker" apply to all workers whose day-to-
, day activities are controlled by various safety management programs and a common

emergency response plan associated with a facility or facility area (DOE, 1993a).
The criteria for "collocated worker" apply to the most affected worker outside the

" day-to-day process safety management controls of a given facility area (DOE, 1993a).
The criteria for "off-site" personnel apply to the most affected individual located at or
outside :he site boundary.
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7.3. Toxicological Exposure Guidelines

DOE Order5480.23 (DOE 5480.23) and DOE/AL-5481.1B also requirethat
nonradiologicalhazardsbe assessed as partof the safety analysis documentation. In
orderto be able to assess whether the facility could be operated without undue risk to the
public or workers based on the results of the accident analysis involving toxic hazardous
materials, acceptable toxicological exposure criteria need to be established. This section t

proposes toxicological exposure guidelines as functions of PCs for the public, on-site
collocated and local workers.

Exposure guidelines for the public and for local workers are based on exposure limits
proposed or introduced by various regulatory and advisory agencies. Since most of these
guidelines have one or more caveats associated with their use (e.g., some guidelines apply
only to public exposures and not to workers and vice versa), the following definitions are
provided to serve as a basis for the selection of the recommended exposure levels
proposed in this guideline.

1. The following are public exposure limits associated with short-term, accidental
exposure:

• Level of Concern (LOC) - LOCs were developed by the Environmental

Protection Agency (EPA) to aid community emergency planning for accidental
releases. LOCs are defined as those concentrations of an extremely hazardous

substance (EHS) in air, above which there may be serious irreversible health
effects or death as a result of a single exposure for a relatively short period of time.
LOCs were estimated by using one-tenth of the Immediately Dangerous to Life and

Health (IDLH) level published by the National Institute for Occupational Safety
and Health (NIOSH, 1973). LOCs for EHS are found in the EPA document titled
Technical Guidance for Hazard Analysis: Emergency Planningfor Extremely
Hazardous Substances (EPA, 1987).

• Emergency Response Planning Guidelines (ERPGs) - ERPGs were developed
_y a consortium of chemical firms base_'on the National Research Council
Emergency Exposure Guidance Levels and Short-Term Public Emergency
Guidance Levels, with oversight and review from the American Industrial Hygiene
Association (AIHA). Presently, ERPGs exist for only a few dozen chemicals.
Three concentration levels have been identified for several chemicals of concern;
these are:

- ERPG - 1: The maximum airborne concentration below which it is believed
that nearly all individuals could be exposed for up to one hour without
experiencing other than mild, transient adverse health effects or perceiving a
clearly defined objectionable odor.

- ERPG - 2: The maximum airborne concentration below which it is believed
that nearly all individuals could be exposed for up to one hour without
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experiencing or developing irreversible or other serious health effects or
symptoms that could impair an individual's ability to take protective action.

- ERI_ - 3: The maximum airborne concentration below which it is believed

• that nearly all individuals could be exposed for up to one hour without
experiencing or developing life-threatening health effects.

• Short.Term Public Exposure Guidance Level (SPEGL) - SPEGLs were
developed by the National Research Council's Committee on Toxicology
(NRCCT). A SPEGL is an acceptable ceiling concentration for a single,
unpredicted, short-term exposure to the public of one hour or less and never more
than 24 hours.

2. The following are public exposure limits associated with long-term chronic or routine
exposures:

• The EPA in its Integrated Risk Information System (EPA-IRIS) database
provides information on hazard identification, dose-response assessment, and
exposure levels which, when combined with specific exposure information, can be
used for characterization of the public health risks of a given chemical.

The levels in the EPA-IRIS database (EPA, 1988) and EPA-HEAST data (EPA,
1992) are intended for chronic lifetime exposures rather than for exposure to
accidental releases. Two airborne exposure levels are presented in the database
system:

- Reference Dose (RID): the RID represents the threshold level (at which no
adverse effect is expected to occur) for oral exposures, expressed in units of
mg/m 3.

- Reference Concentration (RfC): the RfC represents the threshold for inhalation
exposures, expressed in units of mg/m 3.

3. The following are occupational exposure limits for short-term accidental exposures:

• Immediately Dangerous to Life and Health (IDLH) - IDLHs were developed by
the National Institute of Occupational Safety and Health (NIOSH) exclusively for
respirator selection in the workplace. An IDLH is the maximum concentration
which one could escape within 30 minutes without any escape-impairing

•- symptoms or any irreversible health effects. IDLHs can be found in the NIOSH
Pocket Guide to Chemical Hazards (NIOSH, 1990).

¢,.

• Emergency Exposure Guidance Level (EEGL) - EEGLs are also developed and
available from the National Research Council's Committee on Toxicology
(NRCCT).
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4. The following are occupational exposure limits for routine or normal operations:

• Permissible Exposure Limit (PEL) - PELs are OSHA workplace exposure
standards listed in 29 CFR 1910, Subpart Z, General Industry Standards for Toxic
and Hazardous Chemicals (29 CFR 1910). A PEL is the maximum airborne
concentration of a contaminant to which an employee may be exposed over the
duration specified by the type of PEL assigned to the contaminant. Three types of
PELs are provided:

- Time-Weighted Average (TWA): PEL-TWA is the average exposure that shall
not be exceeded in any eight-hour shift of a 40-hour work week.

- Short-Term Exposure Limit (STEL): PEL-STEL is the employee's 15-minute
time-weighted average exposure that shall not be exceeded at any time during a
work day unless another time limit is specified in a parenthetical notation below
the limit.

- Ceiling (C): PEL-C is the exposure that shall not be exceeded during any part
of the work day.

• Threshold Limit Values (TLVs) - TLVs are published annually by the American
Conference of Governmental Industrial Hygienists (ACGIH 92). TLVs are
airborne concentrations of substances representing conditions under which it is
believed that nearly all workers may be repeatedly exposed day after day without
adverse effects. Three TLV limit categories are published:

- Time-Weighted Average (TWA): TLV-TWA is the time-weighted average
concentration for a normal eight-hour work day and a 4G-hour work week, to
which nearly all workers may be repeatedly exposed, day after day, without
adverse effect.

- Short-Term Exposure Limit (STEL): TLV-STEL is the concentration to which
workers can be exposed continuously for a short period of time without
suffering from irritation; chronic or irreversible tissue damage; or narcosis of
sufficient degree to increase the likelihood of accidental injury, impair self-
rescue, or materially reduce work efficiency, provided that the daily TLV-TWA
is not exceeded.

- Ceiling (C): TLV-C is the concentration that should not be exceeded during any
part of the working exposure.

Another measure proposed but not listed above is the lethal concenm, tion low (LCLO),
which is the lowest concentration of a material in air, other than the lethal concentration
fifty (I-,C50),which has been reported to cause death in humans or animals. As with
radiological consequence guidelines, nonradiological guidelines are intended to ensure
that the operation of the facility will not result in undue risk to the public or workers.
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In order to develop a correlation between exl:osuresand PCs similar to that proposedfor
radiological exposures in Table 7.2-1, the exposure guidelines areranked in descending
orderof exposure as follows: LCLO > IDLH ~ ERPG-3 > LOC ~ ERPG-2~ TLV-C~

. PEL-C~ SPEGL~ EEGL> ERPG-1 ~ TLV-STEL~ PEL-STEL> TLV-TWA~ PEL-
TWA.

" Table 7.3-1 presentsthe correlationbetween PCs and toxicological exposure levels for
the public and workers(local andcollocated on-site).

I I IIIITIT III I II _11

Table 7.3.1 Toxicological Safety Decision Threshold Criteria
I II ii i i ii

Annual Probability of Occurrence(P)

Receptor No_'mal 0.i>P_10-2 10-2>P>10-4 10-4>P>10-6
Operation (Note 2) (Note 2) (Note 2)
(Note 1)

ii i

Off-site (Note 3) 0.1xERPG-1 ERPG-1 ERPG-2
Individual

I I I I I I I

On-site
Collocated (Note 4) ERPG-1 ERPG-2 ERPG-3
Personnel

i iiila ii i

Facility Worker PEL-TWA ERPG-2 EILPG-3 2xERPG-3
(Note 5)

Ill I

Notes: 1. Thresholds aredefined for inhalationexposures. Formultipleexposure
pathways,thresholdsmay be defined using the EPA approachfor defining a
hazardindexfor multipletoxicants(EPA, 1989).

2. AIHA (AIHA, 1991) short-termexposure limits.

3. Use EPA chemical-specific ReferenceConcentration,RfC (in gg/m3), for non-
carcinogeniceffects (EPA, 1992) and (7E-4) + (Unit Risk) for carcinogenic
effects (EPA, 1992); UnitRisk is an EPAchemical-specific cancerrisk factor
for inhalationexposures in units of (lag/m3)"l. This limit was derivedbased
on the samelifetime excess cancerrisk producedby a radiologicalexposureof
0.01 rein/yearfor 70 years.

4. Use EPA chemical-specificRfC for non-carcinogenic effects and (7E-3) +
(Unit Risk) for carcinogenic effects. This limit was derivedbased on the same

" lifetime excess cancer risk producedby aradiological exposure of tq.1
rein/year for 70 years.

5. Use TLV-TWA(ACGIH 92) for the facility worker if PEL-TWA (29 CFR
1910) is notavailable.
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The safety thresholdcriteriapresentedin Table7.3-1 werederivedmostly basedon the
available exposure limitsor recommendations developed by variousagencies and
organizations. These limits, as described above, were developed fordifferent purposes,
exposure durations, and biological end-points. As a result, a safety threshold system
developed basedon these values inherits the original limitations. However, this is the
first step toward developing a more realistic and technically sound safety threshold
system. The criteriaand referencesused in selecting the safety thresholds shown in Table
7.3-1 are described below.

I. NormalOperation

Foroff-site individuals and on-site collocated personnel,EPA factors, RfC, and Unit
Risk are the recommended safety thresholds because they were derived based on
chronicexposure data. RfC is the exposure limit for non-carcinogenic effects. Unit
Risk is a risk factor for carcinogenic effects and was used to derive exposure limits.

Theproposedairconcentrationlimitforanoff-siteindividual,(7E-4)+(UnitRisk),
wasderivedusingthesameacceptablerisklevelforthecorrespondingradiological
safetythresholdshowninTable7.2-I.Thederivationofthisexposurelimitis
illustratedbelow.Thelifetimeexcesscancerriskforachronicdailyexposuretoan
airconcentrationof(7E-4)+ (UnitRisk)over70yearsis7E-4,theproductof(7E-4)
+ (UnitRisk)and'UnitRisk.'Thislifetimeexcesscancerrisk,7E-4,isthesameas
thatforreceivinganannualradioiogicaldoseof0.01reinoveraperiodof70yearsby
usingariskfactorofIE-3/remfromICRP61[ICRP61](i.e.,7E-4lifetimeexcess
cancerrisk=0.01reinx IE-3lifetimeexcesscancerrisk/reinx70yearsof
exposure).Theestimationoftheradiologicallifetimeexcesscancerriskis
conservativebecausethelifetimecancerriskislimitedbythelifetimeofan
individual.

The limit (7E-3)+(Unit Risk) for on-site collocated personnel was derived based on
the same methodology as described above. The corresponding radiological exposure
limit used for calculation is 0.1 rem as shown in Table 7.2-1.

The safety thresholds defined above are intc_ded for exposures through inhalation
because inhalation is the dominant pathway in most cases. If other routes of exposure
need to be considered, the safety thresholds may be calculated by using the approach
recommended by EPA for calculating a hazard index for multiple toxicants (EPA,
1989).

For the facility worker, the ACGIH limit (ACGIH 92), PEL-TWA, is the
recommended safety threshold because it was derived for worker populations. TLV-
TWA should be used when PEL-TWA is not available.

2. Accident Scenarios

ERI_s are recommendedas the toxicological safety criteriafor accident scenarios
associated with DOE facilities and operations in various documents (DOE, 1993a,
DOE, 1993b, Craig eta., 1992). ERPG-3 was selected to be the toxicological
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threshold for collocated workers in the proposed DOE-DP-STD-3005-93 (DOE,
1993a). This limit was also recommended in this document as the threshold for
"extremely unlikely" scenarios. The thresholds for categories "unlikely" and "likely"
are ERIK3-2 and I:RPG-1, respectively. ERPG-2 was selected to be the toxicological

, threshold for the public in the proposed DOE-DP-STD-3005.93 (DOE, 1993a). This
value was also used in this document as the threshold for "extremely unlikely"
scenarios. The thresholds for categories "unlikely" and "likely" are ERPG-1 and

• 0.1 x ERPG-1, respectively. The fraction 0,1 was assigned to reflect the difference in
radiological thresholds for off-site individual (0.5 rent) and on-site collocated
personnel (5 rein).

For acute exposures, the concept of "dose," instead of exposure concentration, should
be used to assess whether an exposure exceeds a recommended safety threshold. For
example, for "extremely unlikely" scenarios, the dose received by an off-site
individual during an accident exposure should be calculated as the product of the
exposure concentration and the exposure duration. This does value should be
compared to the product of ERPG-3 and the inhaled volume in 60 minutes.

If ERPG values are not available for compounds of interest, the following alternative
safety thresholds are recommended. IDLH could be the substitute for ERPG-3
because both are defined based on life-threatening effects. This substitution was also
proposed in draft DOE-DP-STD-3005-93 (DOE, 1993a)and SRF-RAM-930097
(Craig et ai., 1992). In the absence of ERPG-2, the most commonly used alternative
is IDLH+ 10 (DOE, 1993a). In addition, TLV-STEL or PEL-STEL could be used as
the sm_'rogatefor ERPG-1. It should be borne in mind that these numerical
alternatives should be evaluated by qualified personnel for chemicals of inter_,st. If
more appropriate substitutions can be identified for a particular compound, sufficient
information should be provided with a SAR to allow an independent review.

7.4 Meteorological Evaluation Model

This section includes information on the programs to estimate off-site and on-site
concentrations from stack or other effluents; the methods to be used to determine the joint
frequency distributions of wind speed, direction, and stability based on appropriate
meteorological measurements, heights, and data-reporting periods; and the appropriate
parameters for diffusion-estimate calculations for both routine effluents (long-term) and
accident releases (short-term).

The information and modeling techniques presented in UCRL-53526 (Coats and Murray,
1985) are used to evaluate the design basis wind (DBW) and tornado (DBT), and the
accident scenarios from the DBW and DBT instead of meteorological information (i.e.,

.. joint distribution of high winds).

A modified Gaussian bivarian dispersion model similar to the one used for the Reactor
" Safety Study (Strange, 1980) could be used to hand calculate, if needed, the dispersion

factor (Z/Q - sec/m3) or air concentration (X - Ci/m3), as shown in equation 7.4-1
(Strange, 1980):
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Z/Q = [2 / [3Oy (27t)l/2az v Ed] * exp (-he2/2 az 2) (7.4-1)

where

Z/Q is the dispersion factor, sec/m 3
v is the average wind speed at the release elevation, m/s
Et is the expansion factor to correct for prolonged release times, unitless

(Et= (2Tr)1/2,where Tr is the release duration for airborne releases in hrs)
he is the _ height of the plume center line at the downwind location, m
ay is the cross-wind horizontal standarddeviation of the plume concentration

at the downwind distance, m
az is the cross-wind vertical standard deviation of the plume concentration

at the downwind distance, m

The horizontal and vertical dispersion coefficients, ay and az, respectively, are evaluated
by the following empirical expressions:

ay - aXb and Gz = cX d + e (7.4-2)

where the values for the empirical constants a, b, c, d, and e are given in Table 7.4-1, and
X is the downwind distance from the release point.

7.4.1 Datafor RoutineEffluentReleases

The AIRDOS-PC computer code will be used to evaluate doses to members of the
public from routine airborne releases in accordance with 40 CFR 61 (40CFR61).
AIRDOS-PC provides meteorological (wind) data files for the various Department
of Energy sites and cities around the country. The wind file representing
Albuquerque, NM (i.e., ABQ0282.WND) should be used to model all routine
effluent releases from Sandia/NM facilities.

I IIII I IIII I I I I I I

Table 7.4.1 Emgirical Constant Values

ay az (X<IO00 m) az (X>-IO00m)
a b c d e c d e

Stability
Class

A 0.3658 0.9031 0.0015 1.941 9.27 0.00024 2.094 -9.6

B 0.2751 0.9031 9.028 1.149 3.3 0.055 1.098 2.0

C 0.2089 0.9031 O.113 0.911 0.0 0.113 0.911 0.0

D 0.1471 0.9031 0.222 ' 0.725 -1.7 1.26 0.516 -13.0 -

E 0.1046 0.9031 0.211 0.678 -1.3 6.73 0.305 -34.0

F 0.0722 0.9031 0.086: 0.74 -0.35 18.05 0.18 -48.6

'II I _ ,r IIII II II III'I llllllllI II
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7.4.2 DataforAccidentReleases

To support the off-site consequence calculations from postulated accident releases,
the MELCOR Accident Consequence Code System (MACCS) computer code

0 (Chanin et al., 1990) will be used when possible. MACCS has the flexibility to use
plant-specific meteorological data representing one year of hourly meteorological
data. This meteorological data has been compiled and extracted from the

• meteorological data recorded from the Sandia Meteorological Instrumentation
Logging Equipment (SMILE) system, and is based on hourly data for a typical year
around the Albuquerque area, which includes wind speed, direction, atmospheric
stability, and rainfall.

7.5 Airborne Radioactivity Dose Models

7.5.1 Off.SiteConsequences

The off-site consequences from a postulated radioactivity release scenario are
expected to be dominated by the inhalation and immersion pathways. That is,
given the dry conditions and low amounts of food grown in the Albuquerque area,

' iother exposure pathways such as ingest on are expected to make an insignificant
contribution to the overall consequences from such postulated releases.

The off-site consequences from puff releases are calculated manually instead of by
standard codes like MACCS (Chanin et al., 1990) since MACCS is not suitable for
assessing instantaneous doses.

The committed effective does equivalent (CEDE) to the whole body resulting from
inhalation of radioactive material due to a puff release of a radionuclide to the
environment may be calculated from:

CEDEinhalation= BST * ICU * BR * DCFinhalation (7.5-1)

where

CEDEinhalation is the committed effective dose equivalent (in rem)
received by an individual from inhalation of a given
radionuclide at a given downwind distance from the release
location

BST is the amount of airborne respirable radionuclide released
in an accident, in curies

• ICU is the crosswind integrated receptor concentration over the
time of cloud passage for unit release, in see/m3, and can be

- calculated by using the formula presented in "Meteorology
and Atomic Energy" (AEC, 1968)

BR is the breathing rate (3.3 x 10-4 m3/sec) for light
occupational work based on 0.02 m3/min (ICRP 23)
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7.0AccidentEvaluationGuidelinesandModels

DCFinhalation is the committed effective dose equivalent conversion
factor from inhalation of a given radionuclide in rem/Ci
(DOE/EH-0071).

it

The following equation should be used to calculate the external dose from
immersion in the plume containing the radionuclide released to the environment:

EDEimmel_ion= BST * ICU * DCFimmersion (7.5-2)

where

EDEimrnersion is the annual dose rate (rern/yr) received by an individual
immersed in a radioactive plume at a given downwind
distance from the release location

DCFimmersion is the annual dose rate conversion factor from immersion in
a plume containing a given radionuclide in rem-m3/Ci-yr
(DOETH-0070).

The total CEDE and EDE received from all radionuclides present in the release is
found by summing the individual CEDE and EDE values for each radionuclide.
Thus, the total dose received by the receptor (on-site or off-site) from airborne
radioactive sources is calculated by adding the doses received from the two
exposure pathways (i.e., inhalation and immersion). That is,

Total Dose = CEDEinhalation+ EDEimmersion (7.5-3)

The following assumptions should be used to determine the off-site consequences
from the radioactivity release scenario:

• All respirable material has one particle size (i.e., 1 micrometer activity median
aerodynamic diameter - AMAD).

• No ingrowth or decay between release and intake inhalation is assumed for all
radionuclides.

• All exposure or concentration calculations are made assuming a Pasquill stability
class F with no rain conditions and one meter per second wind speed.

• A breathing rate of 3.3× 10-4 m3/sec (light activity) is assumed for conservative
purposes.

Estimating the concentration of a radionuclide downwind of a building in close o
proximity to the origin of the plume requires special consideration because the
Gaussian plume dispersion model assumes the air moves in straight lines and
buildings disrupt this straight-line air flow, causing a wake cavity. Local -
concentrations within the wake cavity are calculated by dividing the amount of
airborne material released to the environment (e.g., BST) by the wake cavity
volume.
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The following equation is used to determine the volume created by a building wake
cavity (SAND90-2072):

Volumewake cavity= H * W * Xcavity (7.5-4)
w

where

° H and W are the building height and width, respectively

Xcavity is the wake cavity length, calculated from the following
equations depending on the ratio between the building
length (L) and its height (H):

For short buildings (L/H < 2.0),

Xcavity/H = A(W/H) / (1.0+B(W/H)) (7.5-5)

where

A =-2.0 + 3.7 (L/H) -1/3 (7.5-6)

B - -0.15 + 0.305 (L/H)-I/3 (7.5-7)

For longer buildings (L_ _>2.0),

Xcavity/H = 1.75 (W/I-I) / (1.0+0.25 (W/H)) (7.5-8)

As stated before, the MACCS computer code is capable of handling up to 60
radionuclides at this time (i.e., the DOS.DATA file contains dose conversion
factors for only 60 radionuclides). Future analyses at Sandia will determine
whether additional radionuclides will be required for new versions of MACCS,
especially in support of non-power plant facilities (i.e., research facilities and non-
reactor facilities). The MACCS computer code is to be run under the following
assumptions and input:

• Meteorological conditions are fixed, i.e., Pasquill F, 1 m/s.

• No relocation or evacuation of exposed individuals is assumed; rather, all
personnel and the public are exposed to the total amount of material released for
the duration of the accident. That is, mitigating actions (i.e., evacuation,
sheltering, decontamination, interdiction, relocation, etc.) are ignored in the
public consequence calculations since the main objective is to determine the

• doses at the plant boundary and at different locations around the facility.

• Potential economic impacts due to the contamination and mitigating actions are
. ignored.

• Only the ATMOS and EARLY input files are used to evaluate the consequences
(doses in Sv) to the population since the analysis ignores the contribution from
chronic exposures (i.e., ingestion, chronic resuspension, etc.). This is reasonable
because of the low amounts postulated to be released and because the
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consequence of interest is dose to the maximum exposed individual, postulated to
be located at various distances from the facility for the duration of the accident
release only.

• Public health risks are evaluated only for total cancer latent fatalities. Early
fatalities are ignored due to the small postulated BST.

7.5.2 WorkerConsequences

The methodology for calculating the consequences to individuals located in the
vicinity of the accident (i.e., local workers) depends on whether or not the accident
category can cause the radioactive material to become airborne.

For radioactive material that becomes airborne the consequences or dose from the
inhalation of or immersion in radioactive material can be calculated by using the
following equations:

CEDEinhalation= C' * BR * DCFinhalation* T (7.5-9)

CEDEimmersion= C' * DCFimmersion* T (7.5-10)

where

C' is the local concentration of airborne radioactive material

release (Ci/m 3 or g/m 3)

T is the exposure time.

All other variables are previously defined in equations 7.5-1 and 7.5-2.

The overall dose received by the workers from airborne radioactive sources is
calculated by the use of equation 7.5-3. Computer codes like DOSES (SAND91-
0572) can be used to implement such equations rind to calculate the worker
consequences, especially when ingrowth and de_;ay play a major role in the
consequences. However, due to the assumption _f no ingrowth and decay of
radionuclides (each of the radionuclides is relatively long-lived in comparison to
the exposure times and the time of travel of the plume to the receptor), all worker
calculations are calculated manually.

For non-airborne radionuclides or for inadvertent exposure to highly penetrating
radiation (i.e., gamma or energetic beta radiation), the dose from direct penetrating
radiation sources like Co-60 or Cs-137 are calculated using shielding models.

ii,

7.6 Natural Phenomena Events

According to DOE Order 6430.1A (DOE 6430.1A), Sandia non-nuclear facilities are to
be designed to the Design Basis Natural Phenomena Events or Accidents (DBAs)
specified in UCRL-15910 (Kennedy et al., 1989) and other referenced UCRL Reports
(i.e., Coats and Murray, 1984, Coats and Murray, 1985, etc.). These DBAs are based on
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the site location (i.e., Sandia National Laboratories/New Mexico) and on the usage
category of the facility.

7.6.1 Design Basis Earthquake (DBE)
j.

For the seismic design of nuclear facility structures and systems, a two-level
system of classification has been established. Category I structures and systems

" are those that must function or remain functional following a seismically induced
accident to ensure that the radiation exposure to personnel is consistent with 10
CFR Part 100 (10 CFR 100). The seismic event associated with Category I is
defined as the safe shutdown earthquake (SSE). Category II structures and systems
are those that must function or remain functional following a seismically induced
accident to ensure operational control of the facility. The failure of Category II
structures and systems does not result in the release of significant amounts of
radioactive material or prevent safe facility shutdown. The seismic event
associated with Category II is defined as the operating basis earthquake (OBE).

Based on the design basis accident analyses for Sandia/NM nuclear facilities, the
downwind radiation exposures at the exclusion area boundary (3,000 meters) do
not exceed the 10 CFR 100 guidelines. Therefore, there is no need to designate
any nuclear facility structures or systems as Category I. For these facilities, the
design basis earthquake (DBE) is then the OBE.

Based on the methodology defined in the UCRL reports and on a low-hazard
facility usage category, the following design basis guidelines are identified for non-
nuclear facilities. These design basis guidelines provide the criteria that define the
design basis earthquake (DBE):

• Seismic Zone 2B

• An annual probability of exceedance of 1x l0 -3
• A maximum horizontal ground acceleration (Z) of 0.22
• Structural system coefficient (Rw) from Table 23-0 of UBC, 1988, or Table 4-7

of UCRL- 15910, whichever is more conservative

• Importance factor (I) of 1.25
• Spectral amplification (C) from the 5% damped median site response spectra

(Figure 4-3 of UCRL-15910)

For a moderate-hazard non-nuclear facility usage category (UCRL-15910), the
following design basis guidelines define the DBE:

• Seismic Zone 2B

• • An annual probability of exceedance of 1×10 -3
• A maximum horizontal ground acceleration (Z) of 0.22

. • Inelastic demand-capacity ratio (Flu)from Table 4-7 of UCRL- 15910
• Spectral amplification (C) from the 5% damped median site response spectra

(Figure 4-3 of UCRL-15910)
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The horizontal ground acceleration of 0.22 corresponds to a modified Mercalli
intensity of VIII or a Gutenberg-Richter scale of about 6. Earthquakes below this
magnitude are not expected to cause any major damage or risk to the low- or
moderate-hazard non-nuclear facilities, nor are they expected to pose radiological
or toxicological consequences or risk to workers or the public. Earthquakes of
higher magnitudes (i.e., higher g values) are not to be considered as part of this
accident analysis as indicated in Kennedy et al. (1989). It is expected, however, o
that major earthquakes (i.e., greater than 5 on the Richter scale) may cause
personnel injury from falling equipment or supplies but would not create a major
program disruption.

7.6.2 DesignBasisWind(DBW)

Extremely high winds, and particularly tornadoes, are atypical of the Rio Grande
Valley. Wind gusts of 45 m/sec (101 mph) have been observed at Sandia/NM, and
the Laboratories' nuclear facilities have sustained these wind gusts without damage
or threat to their structural integrity. Although significant structural damage would
be expected from a direct tornado strike, the potential radiological hazard to
personnel is insignificant compared to the potential loss of life. Any downwind
dose hazard at the exclusion area boundary would be minimal, although it is
conceivable that radioactive debris could be carried away from the site by the
tornado, resulting in minor localized off-site deposits of radioactivity.

Based on Table 5-1 of Kennedy et al. (1989), Sandia/NM non-nuclear facilities
should be designed only for extreme winds since for Sandia/New Mexico, the
transition wind speed exceeds the best estimate wind speed for an annual
probability of exceedance of 10-5 for the low- or moderate-hazard use categories.

Based on the methodology defined in the UCRL reports and on the low-hazard
usage category, the following minimum wind design criteria define the design
basis wind (DBW):

• Annual hazard exceedance probability of 2 × 10-2
° Importance factor (I) of 1.07
• Basic wind speed of 35 m/sec (78 mph)

According to the above design wind loads, a low-hazard facility would be designed
for sustained wind speeds up to 36 m/sec (81 mph) instead of the 35 m/see
(78 mph) required by Kennedy et al. (1989). Winds at or below this magnitude are
not expected to cause any damage or risk to low-hazard non-nuclear facilities, nor
to pose radiological or toxicological consequences or risk to workers or the public.

IP

For a moderate-hazard facility usage category (UCRL-15910), the following
minimum wind design criteria define the DBW:

..

• Annual hazard exceedance probability of 1x 10-3
• Importance factor (I) of 1.0
• Basic wind speed of 42 rn/sec (93 mph)

7-18



7.0 Accident Evaluation Guidelines and Models

Winds at or below 42 m/see (93 mph) are not expected to cause any damage or risk
to mtxierate-hazard Sandia/NM facilities, nor to pose radiological or toxicological
consequences or risk to workers or to the public.

For a high-hazard facility usage category (UCRL-15910), the following minimum
wind design criteria define the DBW:

• Annual hazard exceedance probability of 1x 10-4
° Importance factor (I) of 1.0
° Basic wind speed of 48 m/see (107 mph)

7.6.3 Design Basis Flood (DBFL)

The Tijeras Arroyo presents the only potential flooding risk to the Sandia/NM site
on an intermittent basis during periods of precipitation. This arroyo originates in
the Tijeras Canyon to the northeast of Sandia and provides area drainage to the Rio
Grande, located several hundred feet lower than Sandia. There are no natural lakes
in the surrounding areas.

The maximum flood stage recorded by the U.S. Geological Survey was 2.7 meters
(8.75 feet) at a point where the channel width of the arroyo is 15 meters (50 feet).
Downstream the channel widens to 610 meters (2,000 feet), is 24 meters (80 feet)
deep, and has a slope that is much less steep than it is in the mountains. The size
and species distribution of vegetation within the walls of the flood plain indicate
that there has been no flooding in this area for several decades.

As all Sandia/NM facilities are located well outside the 500-year flood plain
(SAND92-0939) there is no credible flood risk from the Tijeras Arroyo. The only
standing water problem at individual facility locations would result from a very
heavy, short-term rainfall. The design basis requirements for this flood analysis
are specified in UCRL-15910.

7.7 Airplane Crash Event

An airplane crash accident scenario is postulated for Sandia/NM facilities and evaluated
due to the proximity of the Albuquerque International Airport. A significant fraction of
the more than 225,000 annual operations at the airport could pass over Sandia/NM
facilities. Sandia/NM is also located about 25 kilometers from Coronado Airport.
However, since the general aviation aircraft using this facility would, in general, avoid
the Albuquerque International Airport traffic area and based on the relatively long

• distance to Coronado Airport and the altitude that such aircraft will have if they happen to
pass over Sandia, such aircraft are not a significant factor in determining the crash
probability. Therefore, they are not considered to pose a significant risk to Sandia/NM

- facilities.

7.7.1 Event Frequency Estimation

Several low- and high-altitude airways pass over or in the vicinity of Sandia/NM.
Because of nearby high terrain, the minimum en route altitudes of these airways
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are relatively high, about 1,400 meters (approximately 4,600 feet) or more above
ground level. Although the frequency of flights using these airways is unknown,
the crash frequency resulting from on-airways (or in-flight) through traffic would
not be significant relative to the crash probability resulting from landings and
takeoffs at the Albuquerque International Airport. The contribution of in-flight or
airways traffic to the crash probability is therefore ignored.

The threat to Sandia/NM facilities is from operation at the east end of the runway,
that is, from the landings taking place in the westward direction and takeoffs in the
eastward direction. The number of crashes per year into a Sandia facility can be
calculated using the following equation (Smith, 1983):

Pcp= [Ei Fi Ni Pi fij(r,0) A]landings+ [,_iFi Ni Pifij(r,0) A]takeoffs (7.7-1)

where

Pcp is the annual crash probability

Fi is the fraction of movements j (i.e., landing or takeoffs) at
the east end of the runway

Ni is the number of movements j (i.e., landings or takeoffs) per
aircraft type i, per year

Pi is the aircraft crash type i probability per movement j (i.e.,
landing or takeoff)

fij(r,0) is the crash probability density per Km 2 for the ith type of
aircraft and type of movement j

A is the effective target or facility area in Km 2 upon landing
or takeoff.

The Albuquerque International Airport is utilized by commercial air carders, the
military, and general aviation aircraft. The carder aircraft are jet transports, of
which the largest currently in use at the airport is the Lockheed 1011. The military
aircraft are primarily jet fighters but also include other aircraft ranging from small
helicopters to the Lockheed C-5. General aviation aircraft include light single and
twin engine airplanes. In this analysis, three types of aircraft are considered: air
carder jets typified by jet transports of the Boeing 737 through the DC-8 and 9;
military aircraft typified by the A7; and air taxi (commuter) airlines and general
aviation aircraft typified by light twin-engine aircraft.

Since only data on the total aircraft movement at the Albuquerque International
Airport is available and because of the lack of specific data on the number of take-
offs and landings, it will be assumed that the number of landings and takeoffs are
the same.

Due to safety and noise abatement considerations, the preferred directions for
takeoffs and landings is to the south, east, and west of the airport. If it is assumed
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that these directions are equally likely to be used for both landings and takeoffs,
the east end of the East-West runway will have approximately 34% of the total
aircraft movement. The movement of aircraft west of the East-West runway or
south of the South-North runway are assumed not to contribute to the probability

, or number of crashes. In other words, the fraction of movements (landings and
takeoffs) at the east end of the runway will be 0.34 for all types of aircraft. Table

, 7.7-1 presents aircraft movement data at Albuquerque International Airport for the
calendar year 1990. These data were provided by the Albuquerque Airport
Manager's Office.

1111111 lilll i

Table 7.7.1 Total Aircraft Movement at Albuquerque International Airport (1990)

!iiiiiii!iiiiii!iii!iii!iiiiiiiili! iiii iiiiii',i!iii',i',i' iiii',i ,',ii ',!',i ,ii ii! i!ii i,!-i',i',ii',,ii!iiiiiiiili!ii',iiiii'iiii iii!i',i',     i! iiiiiiii ',i,iii',iiiiii!iiii' i',i ', iii',i!,'i',ii',!iii  iili!!i!iiiiiii  il
Air Carriers 70,108

Military 35,792
, ,, ,, .....

General Aviation/Air Taxi 19,991

Total 225,891
III II I II I IIII I I i

This movement has been steadily increasing each year. Therefore, to ensure
conservatism in aircraft movement in the future, an average increase of 100% is
assumed over the life of the facility (assuming on the average, a growth rate of
2.5% per year for an assumed facility life of 40 years). Thus, the total number of
movements (landings or takeoffs) at the east end of the runway per year for each of
the categories of aircraft is assumed to be

Ncarrier = N 1 = 140,216
Nmilitary= N2 = 71,584
Ngeneral= N3 = 239,982,

for a total of 451,782 movements. The probability of a crash per aircraft
movement (landing or takeoff), Pi, for all types of aircraft is given in Table 7.7-2.

II

Table 7.7-2 Crash Probability (Pi) per Aircraft Movement and Type of Aircraft

:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::.:.;.:,:+:.:+:+:.:+;+:,:+:+:.:.:.:+:+:+:+:.:.:.:.;.:+:....,+:+:+:+:.:;:+:, ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::

Landing 2.3x 10-6 3.1x 10-6 2.3x 10.6
III

Takeoff 6.0x 10-6 1.6x 10-6 6.0x 10-7

The probability per unit area of a crash per aircraft movement for each aircraft type
can be obtained based on the spatial distribution of landings and takeoff accidents

, from the nearest runway end; that is, the crash probability is a function not only of
the radial distance from the airport but also of the angle from the line along the
runway direction.
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The crash probability density per Km 2 for the ith type of aircraft for both landing
and takeoffs has been obtained by fitting equations to plots of spatial distributions
of landings and takeoff accidents (Kaplan et al., Smith, 1983). The equation for
such a crash probability density function is of the form

'I

fij(r,0) = fij(x,y,0) = cij exp [- Ixl/0(x,i,j) -lyl/0 (y,i,j) l (7.7-2)

where

cij, 0(x,i,j),
and 0 (y,i,j) are crash density constants for aircraft movement j (landing

or takeoff).

x and y are the radial and perpendicular linear distances between
the end of the runway and the Sandia facility of interest.

Using equation 7.7-2 and the values for the various crash density constants from
Table 7.7-3 and the distances to the facility, the crash probability density per Km 2
for both landings and takeoffs can be obtained.

I I I I I I Ill I II

Fable 7.7-3Parameters for Estimating the Effective Crash Area for Vari3us Aircraft

!iiii!iiiiiiiiiiiii!iiiiiii!iiiiiiii!!iliiiii ii:i::::;ii! iii: '::ii.........!iii !i ! iiq:ii i!ili  ii!!i :!i   i  iii!Li !!ii!ii:::::: :i::::::::::::!::!:!::::::::!::i:i:i:i:!::::i::!:i.......................................... ,,.......... .,.,,,.,............,., !: : ::!:!:!;i:i:i:i:!::!:::::i:i:!:i:i:-...-.....,-,...,....-,...,..,.,..:,.........,........:...............:.:.............,.:.:...............:......,...,,...,...................,...,

Air Carder 43
11 i i

Military 46
.. ,.. i ,,

General Aviation 15
' =' JJ ....... , ..... ' ',,, , I' III ....

The effective area of the facility is taken to be the area of the entire structure
augmented by the effective areas to account for the increased cross-section for
impact resulting from the building height and for a skid area for aircraft which
would impact some distance from the facility.

To make a conservative estimate, no credit is taken from the protection of a facility
from skidding aircraft by adjacent buildings and structures or for pilot action in
steering toward nearby open grounds. In other words, the effective area of the
facility is given by Smith (1983) as

A = Zi [ AFAC-i + ASHADOW-i+ A SKID-i] (7.7-3)

where

A is the total effective crash area for aircraft i, for the subject
facility (KM 2)

AFAC-i is the area of the subject facility for the aircraft type i and is
given by
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AFAC-i = (L + Awi) W (7.7-4)

where

, L is the length of the subject facility

Awl is the total aircraft wingspan (see Table 7.7-3)

W is the width of the subject facility

ASHAIX_W-i is the effective shadow area of the facility for the aircraft
type i and is given by

ASI-IADOW-i= (L + Awi) H cot 0 (7.7-5)

where

H is the height of the subject facility

0 is the angle of approach (or crash) of the aircraft
(conservatively assumed to be 5°)

ASKID-i is the effective skid area of the facility and is given by

AsrDi= bl2[sin-l(a/bi)+a2/bi2((bi2/a 2-1) 0.5 - sin'l(1))] (7.7-6)

where

a is the equivalent facility radius

bi is the impact distance for aircraft type i, that is, the
distance from the center of the facility to the impact
location that will result in a collision with the

facility (m)
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£

8.1 Occurrence Management System (OMS)

" The Sandia Occurrence Management System (OMS) is a process for the investigation and
analysis of occurrences at Sandia sites. This program complies with DOE Order
5000.3B, "Occurrence Reporting and Processing of Operations Information," which
requires that occurrences be consistently reported and thoroughly analyzed to assure that
both DOE and Sandia line management are kept fully and currently aware of all
occurrences and emergencies affecting the environment, safety, health, security, property,
and operations. It does not apply to routine and preventative maintenance activities or
personnel concerns.

8.1.1 Purpose

The purpose of the OMS is to

• Create an environment that emphasizes the proactive prevention of occurrences
and encourages individuals to report all occurrences and participate in
determining appropriate corrective action

• Identify, categorize, and report occurrences promptly to DOE
• Analyze occurrences to identify root causes, corrective actions, and lessons

learned as soon after the occurrence as possible
• Take corrective action to prevent recurrence of similar events

8.1.2 Responsibilities

One of the essential features of the OMS is line ownership of occurrences. That is,
Sandia line organizations have direct responsibility for reporting and analyzing
occurrences. The OMS Process Owner/Manager provides overall OMS Program
direction and coordination for Sandia and assures that OMS activities are in

compliance with the DOE order. The OMS Manager develops the OMS policies
and procedures, provides support resources necessary to assist the facility manager
or designee in carrying out his or her responsibilities, and facilitates the resolution
of problems as necessary.

Sandia/NM facilities are divided into two categories--facilities by VP and site-
wide facilities. Facilitit:_ by VP include the facilities under the control of each VP
and those that DOE wants to see reported separately. Site-wide facilities are those

• that are common to all facilities across the site, such as plant facilities and
safeguards and security. The vice presidents have primary responsibility for

, occurrences within their organizations. The administrative responsibilities,
however, are delegated to other individuals who represent the vice president and
report to him for occurrence management. Their responsibilities include

• Ensuring that all reporting requirements are satisfied
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• Tracking occurrences from identification to close-out
• Participating in occurrence root cause analysis and the tracking and verification

of corrective actions, disseminating lessons learned, training of personnel, and
maintaining duty rosters of required OMS personnel

• Keeping all related documentation updated

These support personnel ensure consistency and quality throughout the process.

8.1.3 Training

Facility managers and their designees are given initial occurrence management
process training by the occurrence management staff and are required to attend a
refresher training course annually. This training includes the following:

• Philosophy of DOE Order 5000.3B
• Philosophy and compliance requirements of Sandia OMS
• Procedures for identification, categorization, and notification of reportable

occurrences

• Quality requirements for occurrence reports
• OMS responsibilities of facility managers and designees, occurrence

management representatives, and DOE facility representatives
• Requirements and benefits of root cause analysis

Occurrence management representatives receive training in the following areas:

• Philosophy of DOE Order 5000.3B
• Philosophy and compliance requirements of Sandia OMS
• How to determine whether an event or condition is a reportable occurrence
• How to categorize the seriousness of a reportable occurrence
• Notification requirements of a reportable occurrence
• Root cause analysis
• Quality requirements for occurrence reports
• Requirements for proper maintenance of evidence files
• OMS responsibilities of occurrence manager representatives and DOE facility

representatives

All root-cause analysts receive formal training in root-cause analysis from the
ES&H Assessments Department.

8.2 ES&H Self-Assessment Program

The Environment, Safety, and Health (ES&H) Self-Assessment Program is an integral
part of the overall process of continuous improvement. This ES&H Self-Assessment °
Program is the umbrella program for three other ES&H self-assessment programs:
Appraisal, Performance Indicator, and Operating Experience Evaluation. The ES&H
Assessments Department (EAD) is responsible for all three programs.
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Self-assessment comprises different assessment techniques. For example, appraisals
include audits, reviews, surveillances, and inspections.

The Sandia National Laboratories Self-Assessment Program contains the following
t elements:

• * Formal program charter with specified roles for multiple organizational levels

• Comprehensive scope, addressing all ES&H functional areas and management issues

• Defined schedules for performing self-assessments

• Procedures for self-assessment (specifying authority, responsibility, and implementing
requirements)

• Formal reporting system to document and communicate findings and corrective actions

• Root cause analysis of findings

• Formal system for performing corrective actions (specifying authority, responsibility,
and schedules)

• Formal process to identify trends and mechanisms to communicate root causes, trends,
and lessons learned throughout the organization (and DOE) and incorporate them into
daily operations and planning

• Formal training program for personnel with assessment responsibility

• Full cooperation with, and openness and responsiveness to, external oversight or
assessment organizations and personnel

• Line-management-fostered atmosphere of continual self-evaluation and quality
improvement in ES&H at all levels

8.2.1 ES&HAppraisalProgram

ES&H appraisals are conducted by internal Sandia organizations and by external
organizations such as the DOE Internal appraisals are conducted in the following
three-level hierarchy:

(1) Self-appraisals by the organizations responsible for ES&H program
implementation (line organizations)

• (2) Independent assessments by the ES&H Assessments Department (EAD)
(3) Management appraisals by the Process Improvement Department and senior

, Sandia management as a management overview
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SelfAppraisals

The first level in the formal Sandia appraisal hierarchy is comprised of the
functional appraisals, management appraisals, and management surveillances that
are conducted by organizations responsible for ES&H program implementation.
These are called self-appraisals.

Line organizations plan, schedule, perform, and document the results of self-
appraisals in accordance with written procedures. Root cause analysis is done for
significant findings. Corrective actions for all findings are developed and tracked
to completion. Noteworthy practices are identified. Reports are prepared. Line
organizations conduct management appraisals to assess their performance in
implementing and managing ES&H programs. Line organizations conduct
management surveillances of their facilities and program areas. Management
surveillances include planned tours by all levels of Sandia management. The
results are documented and any findings are addressed.

IndependentAssessments

The second level in the formal Sandia appraisal hierarchy is the independent
assessment organization, EAD, which is not directly responsible for the
performance of the ES&H activities it is appraising. EAD conducts independent
functional appraisals of Sandia line and ES&H support organizations for those
ES&H areas where the organizations have identified ES&H responsibilities.
Independent functional appraisals are planned, scheduled, performed, and the
results documented in accordance with written procedures. Root cause analysis is
done by the appraised line organization for significant findings. Noteworthy
practices are identified. Corrective actions for all findings are developed and
tracked to completion by the appraised organization, and appraisal reports are
prepared.

ManagementAppraisals

The third level in the formal Sandia appraisal hierarchy is the management
overview of EAD and the entire ES&H program. The Quality Assurance
Assessments Department (QAAD), part of the Sandia quality improvement
organization, assures that management appraisals of all organizations, including
EAD, are done. QAAD is responsible for assuring that Quality Assurance audits
are done as part of the ES&H Quality Program. They integrate their management
appraisal and Quality Assurance audit schedules to minimize duplication of effort
and to maximize effectiveness. Functional appraisals, management appraisals, and
Quality Assurance audits are timed to coincide wherever possible. Senior Sandia
management arranges for independent appraisals of the effectiveness of the ES&H
Appraisal Program implementation through the Sandia ES&H Council (SEC).
Senior Sandia management also receives regular summary reports on the results of
internal appraisals and the status of corrective actions.
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8.2.2 ES&HPerformanceIndicatorProgram

The purpose of the ES&H Performance Indicator Program is to (1) establish a
minimum set of performance indicators; (2) provide basic requirements for the

t collection and trending of data, the analysis of trends, and the reporting of results;
and (3) provide for the addition, deletion, and modification of performance
indicators.

All performance indicator data is collected monthly, trended, analyzed, and
reported quarterly. The ES&H Assessments Department doesthe trending of all
performance indicator data elements regardless of the type of performance
indicator or the assignment of responsibility for data collection, analysis, and
reporting. This results in one database available to all organizations and assures
consistency in trend format and content.

There are two types of performance indicators specified by this program:
organization-specific and ES&H program indicators. Facility-specific performance
indicators are applicable to only some Sandia facilities, as identified by each
organization. ES&H program performance indicators are those included in the
ES&H program documents.

Organizations with ES&H program ownership are responsible for the development
of performance indicators included in the ES&H program documents.
Organizations with ES&H program ownership collect data. The ES&H
Assessments Department trends data and returns the trends to the ES&H program
owner for analysis. Organizations with ES&H program ownership analyze the
trend. The ES&H Assessments Department publishes a quarterly report of the
trend analyses for Sandia management and the DOE.

The ES&H Performance Indicator Program supports the Corporate Self-
Assessment Program, which establishes goals and objectives for continual
improvement and tracks progress toward attaining those goals and objectives. The
total set of performance indicators supports the evaluation of corporate
performance by the DOE.

8.2.3 ES&HOperatingExperienceEvaluationProgram

The ES&H Operating Experience (OE) Evaluation Program provides the means to
share operating experience information within Sandia and between Sandia and
other DOE facilities. The ES&H Assessments Department is responsible for
implementation of the program. This department gathers information from Sandia
activities and evaluates the information for lessons learned, near misses, suspect
equipment and materials, and noteworthy practices. The department also reviews
information available on the DOE Occurrence Reporting and Processing System
(ORPS) database. Appropriate operating experience reports are generated and

• distributed to the DOE, other DOE facilities, and other Sandia organizations.
Typical information that is shared includes an occurrence description, causes of the
occurrence, lessons learned, and subject matter expert contacts.
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Sourcesof OperatingExperienceData

The ORPS database,accessible by modem through the EG&G Idaho System
Safety Development Center, is revieweddaily for informationapplicable to
Sandia. The Safety PerformanceMeasurementSystem (SPMS), also accessible by
modem through the EG&G Idaho System Safety Development Center, is reviewed
bi-weekly for applicable information. Data generated from the implementationof e.

the Sandia ES&H Appraisal and Performance Indicator programs are evaluated for
information that could be of value at otherDOE facilities. In addition, OE
reportingforms are used by Sandia personnel to submit beneficial information to
the OE program for evaluation. These forms are available from all vice-president
and center ES&H coordinators.

OEApplicabilitySelectionCriteria

The basic criteriafor selecting information for dissemination within Sandia is that
the information (1) have applicability to some aspect of Sandia operations, (2) have
value to Sandia organizations in improving theirES&H operations, (3) is not
already being evaluated and disseminated through some otherSandia program or
procedure,and (4) is not merelya statement of noncompliance with a requirement.

The criteria for selecting information fordissemination to other DOE facilities is
that the information have applicability to some aspect of DOE operations or have
value to DOE organizations in improving their ES&H operations.

OEInterfaces

The ES&H Operating Experience Evaluation Program and procedures are
developed, maintained, and controlled in accordance with the ES&H Quality
Assurance Program and associated procedures.

8.3 Sandia Safety Committees

8.3.1 SandiaReactorSafetyCommittee

The Sandia ReactorSafety Committee (SRSC) represents Sandia management. It
is an interdisciplinary committee composed, with one exception, of individuals not
directly associated with Sandia reactor operations. One member of the committee
must be from outside Sandia. The chairman, appointed by the Vice President of
the Energy and Environment Division, may request, at his or her discretion, that
individuals with expertise in other fields than that available within the assigned
committee membership also be assigned as members. The SRSC acts in a direct
advisory capacity to the Vice President of the Energy and Environment Division
and to the reactor operating organization on questions related to the effect of
reactor activities on reactor safety as defined in the applicable safety documents. '_

The scope of SRSC responsibilities includes the review and evaluation of reactor
safety documents, reactorprocedures,and operational control parameters
(including Technical Safety Requirements) to assure that conduct of reactor

8-6



8.0 Management,Organization,andInstitutionalSafetyProvisions

operations will not result in an undue hazard to operating and other plant
personnel, to the general public, to equipment, or to public or private property. Its
review responsibilities also include the review of reactor committee charters,
specific types of reactor experiments, and modifications of equipment, systems,

t procedures, and operating safety limits.

, The SRSC typically meets at least annually. However, meetings may be convened
as often as required at the discretion of the chairman. It does not have approval
authority. Rather, it makes recommendations and submits its findings to line
management.

8.3.2 Technical-AreaV RadiologlcalandCriticalitySafetyCommittee

The Technical-Area (TA) V Radioiogical and Criticality Safety Committee
(RCSC) is responsible for reviewing the operation of nonreactor nuclear facilities
and the use of fissile and radioactive materials in Technical Area V. The RCSC
reviews all safety-related activities involving significant quantities of radioactive
materials associated with the Hot Cell Facility (HCF), the Gamma Irradiation
Facility (GIF), the Californium Source, and other nonreactor nuclear facilities in
TA V. It also reviews the storage, handling, and testing of all significant quantities
of fissile and radioactive materials exclusive of the TA-V reactor facilities (those
areas covered by DOE Order 5480.6), including the TA-V accelerator facilities.

The RCSC operates under charter from the Sandia Radiological and Criticality
Safety Committee (SRCSC). The RCSC advises the department manager
responsible for TA V and the responsible line organization on matters of
radiological and criticality safety. The chairman and all members are appointed by
the TA-V Manager. It is the responsibility of the TA-V Manager to staff the RCSC
so that independent, multi-disciplined reviews with in-depth technical
completeness are given to the areas being considered. The RCSC meets as
required to consider items brought to it by its members, experimenters, or
supervision, but not less than once every six months.

8.3.3 KandiaRadiolosicalandCrttkality SafetyCommittee

The objective of the Sandia Radiological and Criticality Safety Committee
(SRCSC) is to provide Sandia management with an internal safety review system
and assure that nuclear facilities are operated safely, and that nuclear materials with
criticality potential are used in a safe manner and in compliance with DOE
regulations. The SRCSC meets at least annually. The majority of those present
must be independent of the facility or activity being reviewed. Committee findings
and proceedings are recorded in sufficient detail to allow audit by Sandia

, management and the DOE, and a written report of review findings is prepared
annually for the Director of the ES&H Program Management Center.

11

The SRCSC reviews and makes recommendations on the safety aspects of (1)
proposed modifications to nuclear facilities and equipment having safety
significance, (2) proposed experiments and operations having safety significance,
(3) administrative, operating (normal and abnormal), maintenance, repair, testing,
quality assurance, and emergency procedures and significant changes thereto, (4)
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organization andstaffing, (5) standards,nuclearcriticality safety limits (NCSL),
operational safety requirements (OSR), and changes thereto, (6) nuclear facility
safety trainingprograms, (7) unusual occurrences,operating anomalies, and
violationsof NCSLs or OSRs, (8) the physical condition of nuclear facilities, (9)
the accuracyandcompleteness of record-keepinganddocumentation, and (10)
compliancewith the requirementsof DOE Order5480.5.
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