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1.9  INTRODUCTIDN

This paper decumanis the calcuiation of Environmental Redloration (ER) Froject sereaning action levols
{SALs) tor radioructidas in soils at Los Alamas Nationa! Laboratory {the Lahoratory). it also describes the
use of the HESHRAD compuier code Inf calculating SAL values and the assumplions govesning those
calculations. Thiase SAL calculations ate based on a residential exposure Scongrio, which inchides
exposure pathways for incidsntal soil ingestion, dust inhalation, plant ingestion. 1adon inhalation, and
oxtomnal irradiation, Radionuctide SAL values au: tabulated in Atachment 1. RESRAD input pararnater
values are providad in Attach:nant 2. :

The RESRAD computer code was developed by Argonne National Laboratory for the US Leparimont ol
Energy {DOE). RESRAD incorporates the dose assessmaent miethodology described in DOE Ordar
5400.5, “Radiation Proteciion of the Public ard the Eavironment™ (DOE 1990, 58980) and is used to
implamenl resigual radioactive material guidolines contained! in this DOE Qidar. As slaled in a DOE
Albuquergue Operations Office {DOE-AL) mamorandum regaiding release ol property with residual
radioactive materials, "DOE requires tha uso of RESRAD computer models tor avaluating polential doses
resulting from the presence of residual contamination” (DOE-AL 2000, 67153).

The RESRAD code has been conlinuaily revised and improved since it was issued in 1289. The most
cecent manual describing its use was published as a working araft in Seplember 1923 (Yu et al. 1893, -
58695), when the RESRAD codo existed as Vorsien 5.0. Since Version 5.0, approximately 30 ravisions
have been made to tho code. The cutrent version, used for the SAL calculations doscribed in this
document, is Version 5.95. Major charges since Version 5.0 that aflect the celculation of dose-brsed soil
guidelines include the US Environmenital Protection Agency {(EPA) dose-conversion tactors trom two
taderal guidance reports (Number 11 [EPA 1988, 50123] and Number 12 [EPA 1993, 62798)) and the
introduction of & new area factor model ior Ihe inhalation pathway.

Soil guideling values are culculaiad in RESRAD as tho sum of the products ol several “pathway factoss.”
A pathway factor is @ model of the conneclion between envitonmental compariments (e.g., air, plants,
and soil) among which radionuclidos can be transported. A complete exposura pathway mode] is the
product ol a group of pathway tacters. For oxample, the inhalation pathway contains the air/soil
concentralion ratio; the area, cover, dopth, and accupancy lactors; and annual inlake of air. The individual
exposuse pathways, such as plant ingestion and externai irradiation, can be activated indepandently o
create a site-specilic land-use sconario. o

The radiation dose that is ihe basis of the soil guidalines calculated using RESRAD is the eliective dosa
equivalent for extarnal irradiation and the conwnitied cliective dose eguivalent for interna! irradiation. A
dose equivatent is delined as a radiation dose absorbed by a tissue multiplied by a dimensionlass quality
factor that represents the biological eilectivenass ol the radiation type (i.e., alpha particles, photons) for
causing stochastic biological eliecls such as cancer or hereditary olecls (EPA 1989, 08021). The
altectiva dose equivalent is the weoighted sum of the dose equivalents to dilterent organs and tissues,
vhore the weighling lactor is the ratio of stochastic risk for an individual tissue 1o the total stochastic risk
for all tissue lollowing whole body irradiation (ICAP 1977, 68750). The commilted elfectiva dose.
eyuivalent for internal irradiation is the lotal effactive dose aquivalent deposited in tha body in a S0-yr
period following tha intake of a radionuclide (ICRP 1977, 68750). ‘
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The primary purpose of this papsr is to documant the input and assumptions for SAL caiculations for
radionuclides in soiis. Soils may include hillside colluvium and fine-grained material in outlall areas, as
well 25 true soils and 1i' on mesa tops, Fer the ER Proisct, radienuclice SAi.s are used as an initial
screening toct to datermine whether tadionuchide soii corcentrations couid be associated with dose ratges
tha? are greator thamn targa! limits under reswiential land-use conditions, The primary audience lor this
document consisls of the health physicisis, risk Assessors, #nd other quaiified EA Freject individuals who
use radionuclide SALS in screening assassiments for polential release sites (PRSs). Axhough the
complete methodology for the application ¢f SALs in ER Frojest dose assesements is not provided hers,
sufficient information about assumpticns and conditions of use s nrovided te enable iIndependent
stakeho!lcer review of the project’s methodclogy tor calcutating SALS.

These SAL valuss are subject to review annually (at ihe stan of zach new liscal year {Octcher)).

Howaver, they are ravised only if a new version of the RESRAD code had boan publistiad during the
previous fiscal year, and if thanges to the new RESRAD code alfect the SAL values decumented here.
The ER Project will start using the revised SALSs at the beginning of the fiscal year; the new values will not
ba relroactive. '

3.0 APPLICABLE REGULATIONS AND GUIDANCE

The Organization Act of 1377 auithorizes the DGE 1o protect the puolic from radiation and radioactive
materials that result from research, develspment, and production activities at DOE {acilities. DOE has
published health and safety orders of which DOE Order 5400.5, “Radiation Protection of the Public and
the Enviranment” is most pertinent to development and application of cleanup guidetines {DOE 1990,
59980.1). COE Order 5400.5 requires the reduction of ail DOE-source radiation doses 19 a level as low as
reasonably achievabie {ALARA) below the primary dose limit of 100 mremvyr abeve background. OOE
approves limits daveloped by its project offices, authorizing approval on a casa-by-case basis and in
accord with the primary dosa limit and ALARA, Where achievement 0f an authorized limit is impractical or
inappropriale, DOE may approve a supplemerntal limit that also complies with the basic doue limit of

100 mrem/yr above background. '

DOE-AL has published guidance that addresses the selection of annual dose limits for dose assessments
under its jurisdiction {DOE-AL <000, 67153). This guidance stales, “DOE-AL staff will approve proposed
1gleases of real properly where the modeled dose is up 10 and including 15 mrem/yr. Proposed reteases
resulting in doses greater than 15 mrem/fyr re.quire concusrence with DOE-HQ."

The Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) authorizes the
EPA to regulate hazardous substances, including 7adionuclides, that ara released or may be released into
the environinent. Although ER Project PRSs are not subject 1o CERCLA, EPA guidance under CERCLA
may be usefui in dofining soil cleanup levels. EPA has publishad guidelines lor establishing clesnup
levals for radionuclides under CERCLA that slate that 15 mrernfyr should “generally be the maximum
dose limit for humans™ (EPA 1997, 58683). A second EPA standard that polentially is applicable to the ER
Project is tound in the Clean Air Act {40 CFR 61, Subpart H). This regulation limits exposure of any
membar ol the pubiic via the inhalation pathway to 10 mrom/yr.

The Atomic Energy Act of 1954 authorizes the US Nuclear Regulatory Commission {NRC) to regulate
commercial, research, and medical uses of nuclear materials as well as their transport, storage, and
disposal. Ong such NRC regulation is 10 CFR Part 20, "Standards for Protection Against Radiation.” In
Subpart E of 10 CFR Part 20, “Radiological Criteria for License Termination,” NRC proposed an annual
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cose limit 21-26 mipmiyr above backatound for the average mamber ot 9 ctitical group tor restrictedt of
unrestricted usa of a sile.

40 TARGET DOSE LIMT

To approve cleanup guidelines for ro'easing sites lor unresiticled public vse, DOE-AL requires that ine
site-spocilic modaled dose doos noi oxceed 15 mrentyr {DOE-AL 2000, €7:53). A 15-mromdyr Jgst
Uosa limit is consistent with published EPA guidance and is well bstow: the hasic dasé imit of 1070
miein/yr above backyround established in DOE Grder 5400.5 (DOE 198D, 58980.1). The EPA has
Jatenminad that 2 target dose fimit ol 15 mrentyr equatas (o an approximate incCreased liletime cancer
tisk ol 10-4, and "is consisient with levels genweally considared protective'in other govemnmanuil aclions,
pariicularly regulations and guidanca doveloped by EPA in other :adiation ronirol programs” (EPA 1997,

53693). For these reasons, the ER Project uses & tagat dose limit of 15 mremdyr o calculate radionuclide
SALs. -

Using conservative RESRAD delaull vatues, a rosidential-expesure scenario, and this larget dose limil,
tho ER Project satisfios tho DOE ALARA goal. That is, if radionuclides present in soil could result ina
to1al dose of less than 15 miernvyr above background, any additional activity 1o reduce soil concentralions
wioutd not sigaificantly roduce that dose, However, cost-benelit considerations under ALARA may lead lo
the selection (with DOE Headquarters approval) o! a targol dose limil thatl exceads 15 mremfyr above

backyground but that complies with the 100-mrem/yr public dose limit stipulated in DOE Order 5400.5
(DOE 1990, 58980).

5.0 EXPOSURE SCENARIO, MEDIA, AND PATHWAYS

Throo oxposuro scenaros have buen identifiad for curront and luture land use at the Laboratory:
residential, recreational, and cormmercialindustrial, The residential scenario typically is most appropriate
for townsite propanigs. The recreational scanario typically is most appropriate for builor areas or areas
whore dovelopment is topographically limitad. The commercial/indusirial scenario typically is most
appropriale for areas that are subject to continued Laboratory use or tor tocations whore commorcial
development is loreseen. The SAL values described in this documenl are associated with rosidential land
use, which is assaciated with greatar exposute 10 soil than the other land-use scenarios. Therelote, sites
screened and releasnd on the basis of residential Yand use are also sale for recroational and
commerciatindustnal activilios. -~

The SAL values described in this document were develapad primarily for application to surlaco and near-
surtace soil at mesa-top PRSs. Bulow dopths at which construction aclivities reasonably may be
expected (o occur (approximately 12 It}, and in solid enviconmental media (e.¢., lufl}, SAL values are
applied al the discretion of the ER Pioject risk assessor. SAL values also shou'd be appropriate lor
screaniny naposures 10 soil on mesa slopos. However, SAL valuos have beon designed lo predict the
maximal on-site s0il doso aver time, but these valuas do not account lor radionuclide migralion with
surlace watar and/or infillration 10 groundwater. Radionuclide migration with waler may be of equal or
greater concern as soil dose at some canyon-bottom sites and at mesa-top sites where polentially
conlaminated water discharged, Therelore, at these lypes of siles in panticular, SAL values lor site
scroening may need 'o be supplemanied with an evaluation of migration potential. An approach for
assessing radionuclide migration and dose for canyon-bottom siles is documented in ER Projoct Canyons
Focus Area reponts, including Reneau el al. (1998, 65406; 1998, 65407; 1998, 59667), Katzman et al
(1999, 63915), and Rerieau et al. (2000, 86667). '
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The exposure pathways usaed to caiculzie radichuctide SALs am incidental soll ingesticn, inbalation of
suspended sgil, externat irradiation, and wngestion of parden produce. Unique sxposura pathways ior a
gaseous form of trim (as watar vapor) inciude ambient inhaiation of tritiated waler vapor and absorption
of tritiaied water vapor through the skin. ingestion of garden producs is a pathway that is commonty
evalusted in radionuclide dose assessmants but genaially is exc’uded in screening-lgvel chemical risk
assessmant calculations {8.g., plant ingestion is not included in the soil-screening criteria published by
EPA Regions 3, 6, and 9}. in keeping wilh common practice and because conain radionuclides
(particutarly strontium-S0) kaown: {0 eccur ai some siles are susceptible to plant uptake, ingestion of
garden proguce is included ameng the pathways the ER Piojutt uses 10 calculate radionuclide SALs.

The piimary sources of exposure parameters usad in the SAL calculativns are EPA’s siardard defautt
axposure factors (EPA 1991, §6140) and EPA's axpcsure factors handbook {(EPA 1997, 68637, EPA
1997, €6598). Tha parameter values are intended to provids esiimates of “roasonaile meximum
£xposure” for an exposure ecenario that incorporates EPA pathways (EPA 1991, 56140). Exposure-
parameter assumptions, values, and references are provided in Altachment 2.

6.0 KEYINPUT PARAMETERS AND ASSUMPTIONS

Certain pararmneters listed in Altachment 2 are Critical to defining sile conations ankt how these conditions
may change over time. These paramelers genarally are subject 1o great site-specific variabilty. These
pararneters inciude the size, thickness, and seil erosion rate of the contaminatet zone; the
evapotranspiration coefficient at the site; and the site-related soil panicutate concentration in air. In
addition, the length of the modaling period can influence radionuclide SALs for cer:ain radicnuclides
associated with ingrowth of radiocastive pregeny. These parameter values have been detined so that the
caiculzation of radionuclide SALs effectively results in static soil conditions. As a result, radionuclidas in
soil are modzied so. that they do not leach from the contaminated zone of beconme dapleted due to

erosion.

The size of the contaminaled area may alfect exposure by incidental soil ingestion, dust inhalation, and
extsrnal gamma irradiation. RESRAD modiiies daily soil and air intake values to teftect the poiential
contubuuon to jolal daily intake associated with a site. These medifications are based on land-use

ssumpiions that are consistent with a resident-farmer exposure ﬂcenarw Both the area of 405,000 m?
used {or the SAL calculations and the RESRAD default area of 10,000 m? restlt in intinite ingestion and
sxternal iradiation exposure pathways. However, 1the area factor model for inhalation exposure caiculates
an area {actor of approximately 0.15 with an area of 405,000 m® and a Laboralory-specific wind spoed of
3 m/sec (Chang et al. 1998, 68749). Hence, only 15% of the cuspenc!ed gust at the theoretical site used
in the SAL calculations originales on the siie. An area of 405,000 m® correspends 1o approximately a 100-
ac site. In practice, vory few ER Project siles are likely 10 6xceed this size. Increases in the area factor .
with increasing size of the contaminated zone are also relatively small {a 1000-ac cite would stili have an
araa faclor of jess than 0.2 with a wind speed of 3 m/sec).

The thickness, orosion rate, and infilration rate of the contaminated zone can alfect radionuclide SALs for
which ingrowth of progeny results in an increased dose over time. The ER Froject soil-srosion rate has
been set at zera for the SAL calcitations. The combination ot nu infiltration and na erosion creates a
static coniaminated zone, which in turn resulls in a maximum on-site dose over tima. Under {he static site
conditions achieved in the calculation of raionuclide SALS (i.e., the contaminated zone is not depleted by
erosion or infiltration ol walter), orogeny continue 16 ingrow in soil at a rate that is proportional 1o the hall-

life of the daughters.
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Tho avapokanspiration coefiiciant for calculating radionuclids SALs has teen sot at the RESRAD himit of
0.599, elicctively sliminating leaching ol radionuctides lroim the contarninaied zone by vitar, therclly
maximizing the retention of radionuclidas in strlace soil ovar timn Bacause iho value used for the
avapolransgiration cogtlicient resulls in no infiliration, RESRAD vadose and saturater zond
hydrogaologic parameless have no influence on the radionuciida SAL values. A value of 0.999 is
careakstic tor sny indiviaual site {plunt growth would bu impossitla) Dut has the ulility ol ssmplicity and
consorvalism lor these calculations. A local precipiation raio valug is used in ine colculations because
that parametor influences the SAL lor tritium, but alt hydrological parametess ara sot to RESRAD detault
valugs. '

Radionuclide SALs are ca'culaled within a 1000-yr time frame. One thousand years is the tima imit for
dose calculations based on wo regulations that address radionuctidas in scil: the propesed 40 CFR 1986,
~Radiation Site Cleanup Reguiation,” and 10 CFR Paa 20, Subpart €, “Radiolngical Crheria lor License
Termination.” For most radionuclides, maximum exposure (dose) occunts at tha beginning of this 1000-yr
ime interval, bt two o! the radionuchides Jor which SALS ata ealculated (uranium-234 and uranivm-235)
contribute their maximum dose at the end of the modeling period duw to thoir stovs ingrowith of radioaclive
progeny,

Although the contaminated zone is modaled as static with respect to loss of radisnuclidas through erosion
and teaching, RESRAD accounts lor tadon and witium dittucing as gases {rom contaminaled soil (lost to
the atmosphara). As a result, the modeled trium dose declines rayidly ovor time. Radon isolopus,
however, will be in equilibrium with their parent nuclides; changes over lima for dose rates through radon
inhatation vill depend on sila-specilic conditions with respect 10 he concantralions ot these parenl
nuclides. Radon dose rates alse can be inllugnced by many radon pathway-specilic paramalers that
govern the diffusion of raden through soil and info a buwding. Tritium dillusion trom soil as water vapor
(resuting in the inhalalion dose) is greally aflected by the absclute humidity ol the air above the
contaminaled zone {a focal value for absolute humiddy is used in SAL calculations).

7.0  APPLICATION OF RADIONUCLIDE SCREENING ACTION LEVELS

To determine it radionuclide SALs are applicable 1o a panicular sito it is necessary to detarming it the
assumptions underlying their calculation ate consistont with the site conceplual model, The site
conceplual model includes what is known or assumed regarding the spatial distribution of radionuclides in
soil, the potential for radienuclide migration over lims, and characterislics of the applicable recoptor
population. I potentialty important site-spocilic transport or oxposure pathways are not included in the
darivation of the radionuclide SALs, a compatison ot sile data to radionuclide SALs may be gither
inappropriate n¢ 1oquire site-specilic calculation of screening valuos that are represontalivo ol the sita, i

screening is detesmined 10 ba inappropriate tor a site, a site-specific dose assessment shiould be
conducted.

Radionuclide migration from a conlaminated site may occur by dissolution in surface or grouncwaler,
erosion of soil, resuspension as airborng particuate, through binlic uptake, and/or by volilization as a
vapor. Radionuclide migration 1o an ofi-site lcalion is not incorporated in the radionuclida SALs and
AESRAD doas no! direclly support such evaluations. Although potantial off-sile radionuclide
concentrations ganerally should be lower than those observed on the sile, modeling remote
concentrations over lime may bo important bucause al (1) public concerns, (2} dilferent routes and/or
intensities of exposure than are considered lor on-site receplors, and (3) regulatory rcquiroments (0
assass ofl-sile impacis. An example of a potentially signilicanl off-site impact is 3ironlium-30 uptake by
planis rooled in contaminated soil and ihe subsequent redisiribution in leat liwer or in line parniculates it

-~
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ihe plant or plant material burns. Appindix K of Yu et al, {1993, 56635) provides guidance for evaluating
otl-site migration using RESRAD outpus.

Kadionuciide SALs are calculatod for individual radionuciides such that a racapter will not receive a dnse
greater than 15 mremiyr whan the contaminated zone conlains a unifgrny ragionuclide concentration
equal 1o the SAL. Wher two or more radionuctides have baen released, however, it is necessary to
determing wheihor their collective impact may resull in a totat annual dose greater than the target dose
imit. It no SAL is excesded, 1he sail concentration of each radicnuclide is divided by the SAL for that
radionuctice 10 produce a ratio, Thess ratios then are summied. I the sum aiceads unity, the dose for a
receplor oxceads 15 nuem/yr undur the exposure coriditions described in Altachmaont 2 for the
radionuclide SALS, even though al radionuchdes are present at concentraticns below thair individual
SALs. '

It shouid be noled that the madeling times for some radionuctides from witich the SAL values were
cbtained may dilier, specilicaily, uranium-234 and uranium-23%5 {see Attachment 1). However, summing
the queiients derived with SALS for uranium-234 or uranium-235 with quotients derived with the SALs for
the other radionuclides is protective of human health because the SALs i the uranium isolopes assume
& 1000-yr period of ingrow:h for their progeny compared with zero years for the others.

8.0 SUMMARY

In summary, ER Project radionuclide SALs are applicable for screening contamirated soil at most PRSs
and are conservatively biased within the bounds of the assumptions used in their ¢calculations. The user
must determine If concerns outside these bounds warrant evaiualion at a specilic site, A comparison of
the applicabitity of the SAL values can be established by tomparing the underly:ng radionuclide SAL
assumptions with site-specific condilions.
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Radionuclide Screening Action Levels




Table A.t-%

RADIONUCLIDE SCREENING ACTION LEVELS

(RESRAD Verslon 5.95)
November 2000
o SaL Time 3} which
wip indoor Radon SAL Value wio Plant SAL Valge -
Analyte SAL Volue inhatation’ Ingustion Pathway® Agplies®
Code Radlonuctide {nClg) Pathvray {pClg) {pCig) {year}
am-231 | americium-241 39 as ] 0.0
Co-50 cobal-66 1.2 1.2 1.2 0.0
Cs-137 | cesium-137-D" 53 5.3 55 0.0
Eu-152 | auropium- 152 27 27 27 0.0
Eu-154 | outopim-154 25 2.5 2.5 0.0
Eu-155 | europium-155 110 110 110 0.0
M3 titium 380 8eo 6.600_ _ 0.0
129 [ jodine-129 a5 a5 740" 0.0
K-40 polassium-49 13 13 18 0.0
Na-22 sodium-22 1.5 1.5 15 - 0.0
Np-237 | neplunium- 24 2.4 14 0.0
237+0D
Pu-238 | plutonium-238 49 49 120 0.0
Pu-230 | plutonium-238" 44 a4 110 0.0
fa-226 | radium-226+D" 5 n/a’ nfa nfa
Ro.228 | radium-226+D° 5 wa na nia
Au-106 | ruthenium-106+D 19 19 20 0.0
S1-90 steonium-90+D 57 5.7 600 0.0
Tc-09 wochnetium-99 36 38 98,000 0.0
Th-228 | thorlum-228+D 20 2.2 2.0 0.0
Tha30 | thorom-230" 5 nfa nia nfa
Thasz | thorum-232° 5 n/a nia va
U-234 uranium-224 63 180 a1 1,000
U-238 uranium-235+D 17 17 22 1.000 .
uU-238 uranium-238+D 93 93 120 0.0

ATnis information is providad Lo assist usas i gvalupting the contnbution to SAL valups of pyhways tha may nol bu applicatio
at 50mi} S10S.

Erioaating poriad is 1000 yr.

includas contnbuton (o duse of radonuchdo saughters.

Ip1stonitm-239 and plistanivm: 240 typicatly are uniesolved m tahoratory pnalysis. SAL vulues tof the two isotopos 2:0 iigntical,
*SAL is tno gonenc S0t guideting publishod in DOE Order 5300.5; 5 pCr'p ppplins to i cancanitaln avaroged cvet tho tirst 15 em
of soil bolow ho sutface: for subsequoat 15-cm-thick layers Whe goneric 5o guideling is 15 pCvg. I toth thotium-220 and 1adism-

226 or both thofism+232 and myivm:228 a1 pitrsent ankd nal in seculnr equibbnium, of il other mixtwies of sadivnucikdos occur, refor
to DOE Ordar 5360.5 for guidonce. ’

'wa = Not appicatie; SAL valug is n01 calculited with RESRAD.
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Attachment 2

RESRAD Exposure Input Parameter Values




This attachment vrovides sxposute inpul paramater values or the RESRAC code. Table 2.1-1 provtdés '--.

‘selectad parameters, ralarences, andfor comments. Table 2.2.2 is the summary repon gonerated in o i)

RESPAD thal documents input to the SAL calculations. : _ v
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Dorivation and Lise of Rad SALs

Tetbsle A2+1 _
Selacted Resrad Exposure Input Paremeter Raferences and Comknents
; ! RESRAD | SAL | | |
i Paramaler | Unit Default -1 Valie | Reference : Comments !
Gose & T PTTTTTTTTTTTT U UEPA 1907, 665e8; | PESRADG defoul values ate hom EPA |
sonversion | ! ' 'EPA 1907, 66597 i lederal guidanta repons {rumbders 11
! 3 1 . . b s, 1
faclors | f : : ;And 12},
jplanvsalt ¢ | - " \Wangotal 1893, | Containg RESRAD defaul values.
concantration ' {59979
1atos : ! 1
Vradiotion dose | mrerrdyr | 3G | 15 | Sections 3.0and 4.0 | 15 smreriyr Is consisteit witn DOE-AL
i it } 3 i i of this document and EPA guidante, and Is below the
: : i NRC 25-mzaimiyr fiméi.
meaximum time | yf 1000 | 1000 1Seclion6.0uithis | EPA and NRC use 1000 yr in taiovant
Har dose { : docuinant regutations.

- | ovaluation - )
area of m 10,000 | 405,000 ' 405,000 m® srea is squal to a 100-ac
cenlamineled i site. Larger arca than delaull increpses
zono [ dose via inhalation pathway; some ER

; Project sites urp targer than the 10,000
; m? (2.5 ac) default in HESRAD, -
- v e wmemd — —— -

1thickness of m 2 i 2 Any thickness >15 em should procuce
centaminated { ! approximately equivalent resulis
20ne ' : becsuse leaching and eroslon are

{ : doteated; 2-m depih providas infinite
, source for gamma lrradiation. 1
time since % o v o  Redioactive decay since ime cof data
placement of | L eelection may nedd to be addressed
material i for particular sites,
cover depth ‘m 0 o i Uniform layer of contamination is
i assumed from ground surface 1o an
! i offentivaly infinite depth,
density of glem3 1.5 16 Best professional judgment of R
conlaminated : Project geologlsts for soils across
zone Laboratory.
contaminated miyr 0.001 00 . Eliminating soit-arosion resuits In
Z0N6 Brogon ; maximum on-cile dose over time;
rate ; : Spacihic sites may experiance arosion
| } or accumulstion of surtace soils.
wind speed - | msec 2 3 [www.weather.lanl, | Annual average wind speed al
‘ I | govhimiiclimatology. | Laboratory is 2.5 mvsec, with sustained
' | htmi winids over 4 msec oecurring 20% of
i the time belween mid-March and early
! June.
humidity inair | g¢/m3 8 555 |www.woalliorlanigov|Range is 2.4 (January) o 8.7 g/m’
! | Inimbclimatology. {July-August) ovor year; 5.55 g/m’ is
| !l tange midpolnt,
{ : I

March 28, 2001
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Tablo A.2-1 {continued)

8 e G mn e l—y B S ¥ . 8 e e

oA mm - B - Eaes

' : ' RESRAD :  SAL ! i :
! Parameler P Unit : Defoult ; Value ! Reference ! Comments !
tevape T T o8 T Tege T T T i 0 659 is mavimum nllowed value i
{wanspliation | - ! : : RESRAD; tnis defenls inidiration ol
f {voefhicien! | l ; ; i wialer through contaminaiey 2000, {
i ' : i { thuraby mp.dimizing on-sile doso frum |
| ‘z ] ; fol 3
’prec:put:mon i L 'T" '6'455 : e e Ao da gov | This paramolor used (o calcwiald :
} [ ! i | htmbicmatology. | Nitiumn SAL.
: ! ! ! |h:ml | ‘ ' ' 1
,,_J_ - ——pn e —— e S~ - —— o PR _....‘ e W Em. TS WYe W ¥ G Ay & a S-S S §
E.nhnlnuon rate 1 m3ly: {8400 7.300 SIEP;\ 1991, 56130 i Based on rocommundnd long-term 1
I ! : ; {inhniation mto of 20 miday.
Mbcelonding : @imd | 1G-03 | 2E08 | envienmontal T TI2E-05 gim? is avornge of 15 PMAO
{1or inhalation | \ : ‘survoiiance repot | moasureinonts betwoen 1890 and
! : idata [ 1998,
OXPOSULG w o a0 T1TTTap T {EPA1991,56140 ! Docs not alfect annuat dose tate. This
1 duration i \ para:noler is usud to cnlculole oxcoss
1 ! { cancor tisk.
| shielding iw 0.4 10 ) ‘1 A voluo ol 1,0 resulls in ne attenuation
factor, 1 | ol dust concentsations In tho indoor
inhalation : : enviranmont.
i -
shielding . i 07 08 EPA 1991,58234 EPA deinult valuo for gamma shielding
« lactor, exio:nal ' | : lactor.
gomma i | ] i
{raction of kme| 025 & 0.24 '-;‘ EPA 1887,66598, | Equivalent to 6-hr/day spont ouldooss:
spent outdoors l I Table 15-132. page | the 90th percentilo for limo spant
' : ‘ 15-148 outdoors; assumas 350 daylys on the
l i ' sile.
factonoftmo! | 03 0716 {EPA 1991,56140 | Assumption thot tme indoors is 18
spont indoors ! ; : tu/day Is derived lrom tho amount ol
! i time spent culdoors,
's—r-lnpo factor, i 1 Ty Circular conlaminated zone Is rnodol';rr
oxtomal { lor uxternat guinma iradiation,
ghmma ! g
[ truits, { nolyt |, 160 57 EPA 1997,.66597, )Based on751h porconulo of seasonally
vogolablos ' Tables 13-33, 13-6, | adjusied consumor-only intake of
and grain |ond 13-7 homegrown lruits and vegetables los
consumption \ wostarn Unilod States. Higher
] poscentiio was not chosen due to
' : ! relatively sharl growing) scason.
i I ! Vegeloble values carrectod by 18%
t ] average preparation 105s for com,
| t pumpkin, poppers, and lomatoaes; frsi!
: ] corectod by 23% average peeparation
I ; 1oss {or applos, poars, and ponchos.
ER2001-0075 A3
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Table A2+ {continued)

March 29, 2001

i HESRAD | SAL | | !
| Parameter Unlt ' Defauit Value | Relerence i Commants
jr lezfy koyr | 14 i o : | Separatd intake vahies lor lealy
i vegetable i [  vageiabins not evaluated, Assumes
| conswination : i jminer consumgtion of fiomegrown
! :Iealy vegetahlies compaied 1o other
i vegelebies and thaits. ,
Vel ingostion oyt | a6.5 36.5 " JEPAI581.56145 | Bosed on dally incidental soi ingastion. 1
| e . L rals of 100 mgfday for sdults.
coriamination baged ¢n T 1 ! Vegetable and tnal! inlaka values
fraction of ,8r2e ] i 1 basad on homagrown produce.
plant food ! : [ ! |
1 Mass icading gimd 0.000% ! GG0DOY
Har toiiar -
‘l deposition . | ! i
I éapth of sil m XTI XY " ¥his mixing dopth orignates with plow
mixing layer { ! depth and assumes cultivation of land:
: i | this does not affect SALs as
; ! | contaminaled zane is assumed 10 be
] ' . 2 m deep.
‘depth of roots m o9 | og I Acating depihs of vegelables fixely
. : much less; this doos not allect SALs
i : ‘ | as contaminated zone is assumed o |
{ ! i be 2 m daep. |
stora;é iime day | 14 1 1 Assumes produce from home garden
for fouits, i is eaten soun after harvesting. This
vagetables ' parameter has minimal ¢tfect on SALs
and grein | due 10 relatively long hall-lives of
, | redionuclides for which SALs ars
! | calculated.
buliding depth 1 S ) ‘Assumes slab-on-grade construction.
balow ground i i i .
surface i } 1
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Dose Conversion Paztor (and Pelated!
File: Default.tIp

Parareter

R o

Dose conversion {actore for inhalat
Kc-227+D
am-241
ca-60
Ce~137D
Eu-152
Bu-15¢
Bu-15%
Gd-15%2
H-3
i~129
K40
Na-22
Np~23790
Pa-231
Fb-21CeD
Pu-238
Tu-239
Pu-240
Py-226+D
Ra-22B+D
Ru-146+D

ou. mrexspCy:

‘52-90+0

Tc-39

Th-22840

Th-229+

*h-230

“h-222 -
U-233

r-234¢

U-2315+D

U-23¢

U- 23842

Dose conversion factors for iugestion., mwew/pCl:
Ac-22724p
Am-24%
Co-60
Ca-237+0
Eu-152
Bu- 154
Eu-155
GA-152
H-3
1-129
r-40
Na-22

12:18 Page 2
File: SALSO0.RAL

Paramater Suswary

{ Curzent i

Vaivs= 1 Defaule
S S U S SO ST

£.7202+03 | 6.7208+00
4.440E-01 | ¢.4402-0%
2.150E-04 | 2.190€-0¢
3.190E-05 { 3.1902.05
2.210E-G4 | 2.316E-9¢
2.6605-04 | 2.B60E-04
¢.14CE-0% | 4.1402-0S
2.430£-01 | 2.830z-02
€. 400E-38 | 6.4508-G8
1.7408-0¢ | 1.7405-04
240205 | 1.24DE-0%
7.6608-06 | 7.660E-06
8.400E-1} 5.400€£-01
1.280E+00 | 1.200%:00

2.320E-92 | 2.320E.02.
3.9208-01 | ).820E-D1
§.290E- 03 | 4.290E-03
£.290K-01 | 4.235E-91
€.600F 3 | 5.660E-0)
§.QB08-03 | 5.080E-0)
4.770£-00 | ¢.7508-08
1.1152-0) 1.33102.93
6.3362-06 | E.I30p OE
3.450E-C1 | 3.4508-0h
2.1602400 | 21608490
3.2602-01 | J.26%8.61
1.€40Z«L0 | §.640E.00
1.3t0e-61 | 1.3502-01
1.3208-01 i 1.1208-01
1.23¢E-01 | 1.2302-G1
t.2E98.01 | 1.35CE-01
1.1868-01 | 1.:30£-01
1.483E-02 | 1.480E-92
3. 843801 [ 1.€40C-03
. 2.S90Z-G5 | 2.630E-U5
T 5.0098-0% | 5.0002-05
: 6,460E-06 | 6.480%-C6
1 9.550B-056 | §.530E-0R
| 1.830z-08 | 1.530%-06
1.610E-04 | i.510E-04
6.4C0L-0B | £.J00E-CS
2.760-04 | 2.760E-CA
1.860E-05 | 1.8605-0%
1.159E-05 | 1.1502-05
¢.2402-01 | 4.4408-03
1-0602-¢2 3 1.¢602-02
7.270-8) | 7.2702-03
i 3.200B-03

3.20{2-0]

.i

Pararetor
tame

DCF2L 1)
»F2t 2)
DCF2¢ 3t
TCF2{ 4)
ICF2( %)
xXFH N
DCF2: B)
DCF2¢ 3¢
DCFTL10)
DCr2131)
oCF2132)
DCP2Ls)
ICF2ELL)
DCr2ils)
DOF2E1E)
DCF2t17)
DOF2118)
P2 419}
P i26)
DCFII21)
DCF1i23)
pCEIE23)
DCF2i28)
DCF2(25)
P
Tor2i27)
DCE2 L34
DeP2I2Y)
DCF2{30)
DCF2E31)
TCra 132y
DCF2 (33N

DCF3( 1y
OCFIL 29
©ri¢ 3)
xXrit &
WwWFi¢ 3
wrsd )
wCE3e 8)
DCPit &)
DCPILI)
SCF3¢1Y;
el g T3 B3]
DCPILLI)
DCFIt1E)
oCrl{ls
DCPI{16)
oorIil)
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