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* EXECUTIVE SUMMARY

" E1.0 INTRODUCTION

This cleanup vefiﬁcatiloa __package ‘(CVP)jdocuments compiletion of r'eme'd_iallremo\ial' :

| actionytcr.:_the soil column and below-grade structures of the 105-DR Large Sodium Fire:
 Facility (LSFF) (122-DR-1:2, 100:D-53/122-DR-1:4, 132-DR-2/122-DR-1:5), the
-119- DR Exhaust Stack Sampllng Budding (1 00-D-64), and the 100—D—23 and -

100-D- 54 Dry Welts These sites. are iocated south of the 105-DR Reactor Buﬂdmg in

the 100-DR- 2 Operable Unit in the 100-D Area of the Hanford Site in southeastem |
,Wasmngton State ' o 2 :

The LSFFis a 'Resqurce Consefvaﬁoa and Recovery Act of 1976 (RCRA)-permitted

waste treatment; storage, and'dispesal' (TSD) 'uhit' Which was eperated -from 197210 .
1986 under RCRA TSD: Permzt No. T-1 1. The LSFF was used to study the fire and.

safety aspecis associated wsth sodtum and other alkail ‘metal fi res for apphcatmn to .

iiqwd metal reactors The LSFF occupled the former supplylexhaust fan room ofthe = .
105—DR Reactor Buﬂdmg and used the 105 DR Reactor Bu;ldmg exhaust: system wh!ch

' includes the 117 DR Filter Buﬂdmg, exhaust tunnels, exhaust stack, exhaust stack

sampllng bu1ldmg, and exhaust stack sampltng bulldmg drywell The: 105—DR Reactor

: began pluton;um production operatlons in 1950 and ‘ceased operation in 1964. . The -

105-DR: Reactor Bulldlng exhaust system began operatlons in 1960, and ceased |
operations-in: 1964 in conjunction W|th the. 105 DR Reactor The exhaust system was. .
eactivated in 1972 for the LSFF

Portions of the permitted'LSF'F TS.D_uﬁit' ihci.uded in this CVP a're the 1 1:_7‘-_DR EXhaust |

. Filter Building (100-D-53/122-DR-1:4), which also includes the downstream (post-filter)
_ t'un'nel between the filter building and the e'xhaast stack and the underground exhaust '

tunnel between the 105-DR Building and the 117-DR Building:(100-DR-1:2), and the
116-DR Exhaust Stack (132-DR-2/122-DR-1:5). In July 2003, remedial/removal action
activities removed the 117-DR Exhaust Filter Bu'i!ding (100-D-53/122-DR-1:4), the -
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. doWnstream (post-filter) tunnel, and the 'upper 0.9m (3 ) -of the 116- DR‘ Reactor

Exhaust Stack (132-DR-2/122-D-1 :5). With regards to LSFF subunit 122:D-1 2.the =

- underground tunnel between the 105~DR Burldrng and the 117-DR Exhaust: Frlter L
Building was removed in its entirety.. The 315 and 316 exhaust plenums commonfy

- referred to as the upper and lower exhaust funnels, are also assocrated with the . ,
122 D—1 :2 subunit. Ofthese, the upper exhaust tunnel and approxrmatety the tep 0. 9 m'_._‘~
' -(3 ft) of the tower exhaust tunnel were removed. The 119 DR Exhaust Stack Samphng -

',Bufldrng and two stack samptrng building dry wells’ (100- D_.~23 and 100-D-54) were:also

demoiished' and excavated as part of remedial/removal action aCtivities?fir-t- Juty 2003, -

Note that four of the seven RCRA subunrts of the LSFF (122 DR- 1) were prevrously
closed out under the 1 O5—DR Large Sodrum Fire Facility Closure Plan (LSFF CIOSure :

Plan) (DOE-RL 19953) and are not dfscussed in this CVP.. These subunrts include: the B
“exhaust fan room, smat! fire room, Iarge fire reom sodrum handlrng room and an offrce .

area (122 DR-1: 1) the gravel scrubber (122 DR-1 3) the 116- DR-8 Crib and’
~ associated piping (122- DR-1:6); and the outdoor storage area (122 DR—1 7).

Certrfrcatron of- closure of these LSFF TSD subunrts is documented in the 105-DR Large |

Sodium Frre Facility Soil Samplmg Data Evaluation Report (W HC 1996) and in.a

o Washmgton State Department of Ecology tetter regardrng ciosure certifi catron for:

122 DR-1 subunits 1, 3, 6, and 7 (Ecology 1996)

The LSFF Closure Plan deferred the remarnrng three LSFF TSD subunits (122 DR 1 2
122~DR 14, and 122 DR-1 5) to the Comprehensrve Envrronmental Response '
Compensatron and L.-abrlrty Act of 1980 (CERCLA) process (EPA et al. 1998) Closure

of these three subunlts under CERCLA is. addressed in this CVP The RCRA ctosure of .

these subunlts will be addressed rn a separate RCRA closure document based on the

_xnformatron in this CVP

- The 117 DR Exhaust Filter Burldrng (100 -D- 53/122 DR 1 4) was a. rernforced-concrete B

“structure 20.7 m (68 ft) long, 11.9m (39 ft) wide, and 10 4 m (34 ft) deep, wrth 2.4'm
7(8 ft) of the burldlng above grade The facrhty was connected to the- 105 DR Reactor
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”Buxldlng and the 116- DR Reactor Exhaust Stack by underground remforced-concrete

exhaust ducts (the postfilter duct is included i in the 122-DR-1:4 and the pre-filter duct is '_ :

. mciuded in the 122- DR-1 2) The aboveground portion of the 116- DR Stack '
' (132-DR-2/122-DR-1:5) was decomrnlssmned in 1999. The 119- DR Exhaust Stack
Sampnhng Building (100~D-64) was a 33 4 m° (350 ftz) smgle-story pre-fabrlcated metat
- :structure on aconcrete slab. Whlle not part of the LSFF the fwo dry wells (100—D—23
‘and 100-D-54) and the 119 DR Exhaust Stack Samphng Bu;ldmg were :ncluded in the

removal actlon

The 100-D-23 Dry Well is shown on historical drawings to the south of the 119-DR Exhaust
Stack Sampling Bunidmg, but was not Iocated during walkdown or excavatlon actwlttes
The dry welt was i]kely removed durmg construction of the nearby gfavel scrubber O
(122- DR—1 :3).in 1982. The 100-D -54 Dry Well was a 56-cm (22—|n Y-diameter concre’te L
pipe WIth a depth of approxmatety 1.5m (4 9 ft) and was likely- constructed as a .
replacement to the 100-D- 23 Dry Well -The 100 D 54 Dry Well was iocated southwest
of the 119 DR Exhaust Stack Sampllng Buﬂdmg : o

_ Thefgremediatiori -and_,sarhpl-ihg'"r'equire_ments_‘for thle"sites included in this CVPare” |
obtained from a combination of Decontamination and Decommissioning Project .~

doouments 'The' requi’re'mehts were Obtained from the Ehgirieering Evaluatioh/Cost o

- Analysis for the 105-DR and 105- F Reactor Facﬂmes and Ancillary Facilities

(DOE-RL 1998b) Remova! Act:on Work Plan for 105—DR and 105-F Bu.'ldmg lntenm
Safe Storage Pro;ects and An_c:ﬂary B_ugldmgs (DOE-RL.2002b),- 105-F/-DR Phase i
Sampling and Analysis Plan (DOE-RL 1998a), Sampling and Analysis Plan for the

- 105-F and 105-DR Phase Il Below-Grade Structures and Underlying ‘S_ofls_" (Phase Il
'SAP) (DOE-RL 2000), and two addenda to the Phase Iil SAP. The addenda are the

Approved Decommrss:onmg Projects D.'scussmn Papers (BHlI 2003b) and the .

. 117 DR Exhaust Filter Bwldmg Proposed Additional So:l Samplmg and 1 720—HA Arsenal .
' Removal/Dtsposa! Summary (BHI 2003a) '
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'Remedial action ObjeCtIVBS and goals apphcabie to the sﬁes mcluded in this CVP are..
obtained froma combmatlon of regulatery decuments Objectlves and goals for the |
100-D-23 Dry Well are obtalned from the Interim Action Record of Dec:s:on forthe - .
. 100-BC-1 100—BC-2 100-DR-1 100—DR~2 100-FR—1 “100-FR-2, 1 OO-HR-‘I 100-HR-2,

© 100-KR-1, 100-KR-2; 100- -2, 100-1U-6;-and 200- W-3 Operable Units (Remamlng
Sites ROD) (EPA 1999) The 100 D- 54 Dry WeH is.in the process of being included i in.

- the Remanmng.‘_s_ltes,,ROD through a draft Explanetlon_ of Significant’ -leferenees., S

- Objectives and goals for the cemponente of the LSFF TSD unit. (the 117—DR Exhaust |
_' | Filter Buﬂding [100 D—53l1 22-DR-1 4], the 116: DR Reactor Exhaust Stack
[1 32- DR—2/1 22- DR-1: 5] the pre-filter exhaust tunnel [122-DR-1 2]) as well as the
119- DR Exheust Stack Semphng Building (1 OO-D -64) are obtained from the Actlon
Memorandum, USDOE Hanford. 1 OO Area Natlonal Pnontles List (NPL) 1 05-F and:
~ 105-DR Reactor Bu:ldmgs and Ancﬂlary Facmt:es (Actlon Memorandum). (EPA et ai _
‘, I 1998). The.objectives and goals are__also mciuded in thell?;hase il SA_F?.-(DQ-E RL 2000)
-and the Remedial Design Report/Remedial Action Work Plan for the 100 Aréa -~
(RDR/RAWP) (DOE-RL 2002a), which is referenced in.the Action Merhorandum,

The remedzai of removal ectlon goals’ and objectlves were. estabhshed by the

U.S. Enwronmentel Protectlon Agency (EPA)and the u.s. Department of Energy, s
Richland Operations Office, in ‘concurrence with the Wash:ngton State Department ef

Ecology. For ease of discussion, the termln_o!o_g_y._of remedial action goals and- '
- objectives are used thr'oUghout this CVP.. Aieo 'for‘ the purpese of this report- these "site's .
| (LSFF TSD umt components 119-DR Sampl;ng Building, and dry welts) are- coliectlvely
. referredto as the 117-DR facilies site throughout this CVP.

Based on consﬁeratien of the requnrements of. CERCLA and detaiied anelySIs of -

' atternatlves the Tn-Partles have seiected the remove!dispose alternative under a rurat-'
reS|dentlel fand use scenano for the 117-DR fac;lltles site. The selected actlon for the
117-DR facmtles site lnciuded ( 1) excavating the S|te to the extent required fo-meet i

' spec:ﬁed soil cleanup levels, (2) dlspesmg of contaminated excavation materials atthe
Envnronmentel Restoration Disposal Facility at the 200 Areas of the Hanford Slte, and
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: _ (3) backfllhng the srte w;th ctean soil to average adjacent grade etevatlon An addutronal

B "ob]ectwe for structures includes the removal of the structure to a minimum of 0.9 m (3 ft)

'below surface grade Excavatlon was dnven by remedial action objectwes for dlrect _
'exposure protectlon of groundwater and protec’aon of the Columbia Rwer Forthe - |

- respective points of comphance remedlat action goa!s (RAGs) were establlshed to
. 'ldentlfy radionuclide and nonradionuclide contaminants of concem (COCs) and" -
- ' contarrunants of potentlai concern Waste srte COCS for the 117 DR facrllt]es site were' -
- identified through process knowledge and are spec:ﬂed ih the Phase Ill SAP |
(DOE-RL 2000) The COC Irst was further refined and amended WIth the 11 7—DR Exhaust |
‘Fifter Bu:!dmg Proposed Addrtronal Soil Sampfrng and ‘I 720—HA Arsenal Remova!/ |

- Drsposal Summary (BHI 20033) The COCs consrst of the followmg ‘

e Amer;crum-241 T C e A'rsenic .‘

e _Carbon 14 .. . . e Barum -
-':“_Cesmm 137 S . _'Cadmium" o
s Cobalt:60 - - e Total chromium -
S Europ;urrr—152 o . -Hexavatent chromlum |
- A‘-,-.Europium—154_ e lead
e Ewopium-155 . - e Lithium
‘e Nickeh63 e Meroury
‘ - . Plutonium-238 ‘. - . Selemum
e Puutonium:239/240 . Siver
: . Strontrum—QO S el Sodtu-m._ e Lo e
. Ulranlum-234'_‘ . | | | | |

. 'Uranidr:n-'23’5 B

e Uranium-238

' Lithium and sodlum were selected and mcluded as COCs because they are |dentlﬁed as
potential contaminants for the LSFF TSD unit. Note that semlvolatlte orgamc '

| compounds (SVOCS) were mrtraily ldentlf ed as site COCs'i in the referenced addendtim
. (BHI 2003a) No SVOC constrtuents were detected at Ievels requunng evaiuatron '
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Low-levels of polycyclic aromatic hydrocarboh compounds detected in some of the |

samples are most llkely from wood products or asphalt Therefore the SVOCs have

been elrmrnated as S|te COCs The SVOC results are lncluded in Append;x A

E2.0 _REs"Ui‘__:Ts”’ N

A Slte excavahon and waste drsposal are complete and the exposed surfaces have been_‘- o
sampled and analyzed to venfy attarnment of the RAGs At the completron of the rernedlal o

actlon the total ‘excavation was approxrmately 1 010 m? (10 872 flz) in area with an’

approxrmate depth of 5m(16.4 ft) Approxrmately 14 011 metnc tons (1 5, 412 tons) of .
material from the srte were dlsposed of at the Environmental Restoration Dtsposal Facrlrty .

Results of the sampling, laboratory-analyses, and data evaluations for the 117-DR facilities

 site indicate that all remedial action objeotives‘and goals for direct exposure, protection L

of grdundWater? and protectiort'otth'e:Columhla River have been met (see Table ES-1).
E2.1 DIRECT EXPOSURE SOIL CLEANUP STANDARDS
E211 Rad-iontjclides"'

The Action Memorandum (EPA et al 1998) the Remarnmg Sltes ROD (EPA 1999)
the Phase I SAP (DOE RL 2000), and the RDRIRAWF-" (DOE- -RL 2002a), developed

in complrance with the "National Oil and Hazardous Substances Pollutlon Contmgency

.~ Plan"{40 Code of F_ederal Regulations 300), exp.ress the RAG forld_lrec_:r_t exposure to-

radionuclides in terms of an allowable radiation dose rate above‘backg_roulnd,

(i. e.; 15 mrem/yr). The total dose rate above backgr'o'und considering all radionuctide
COCs and pathways, was predicted from the REStdual RADloactlv;ty (RESRAD) dose '

: assessment model (ANL 2002). The results indicate that the maximum dose rate
ab,o;ve background from the site is 1.20 mrem/yr and would occur at_present_ (2()_0{3), )
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thls dose rate decreases to 1 26. x 102 mrem/yr in-1,000 years. The estrmated total dose

o _ rate in 2018 is2.72x 10 mremlyr The 2018 date corresponds to the 30-year site

: 'fcleanup scheduie of the Hanford Federal Facrhty Agreement and Consent Order _‘

- (Ecology et al. 1998) Total dose rate estlmates never exceed the direct exposure RAG' .

of 15 mremlyr above background

\ AIthough the RAG for rad;onuclrdes is expressed |n terms of radiation dose, the CVP | :

- aIso mcludes radlonuchde excess llfetrme cancer nsk est:mates as addltlonal

g mformatlon The “Natlonal Oil and Hazardous Substances Pollutlon Contlngency Plan® " |
(40 Code of Federal Regulatlons 300) presents a target range for re3|duai risk of
_ 10‘4 t0 10%. The. RESRAD miodel calculated the total excess cancer risk for
- radlonuclldes usmg EPA‘s Health Effects Assessment Summary Tables (HEAST)
o (dated Apnl 16, 2001 "Update of Radlonucllde Carcmogenlmty Slope Factors, " o
E avallable on the Intemet at www epa gov/rad:atlon/heast) ‘Because of radloactlve | e
| decay; the nsk assomated with rad:onuchdes decreases over time. Based on RESRAD -
resuits, the excess hfetlme cancer nsk is largest. (4 26 x 10‘5) at present (2003), and
decreases to 2 73 X 1078 in 1, ,000 years The est;mated excess cancer risk due to
radlonucildes in 2018 is 5. 70 X 10"5 - |

 E242 _No:nradionuclides_'.':

| The nonradionucltde COCs for thls site are arsemc banum cadmlum chromrum
- hexavalent chromlum lead, I|th|um mercury, selemum s:lver and sodlum The )

concentratlons of these COCs are betow RAGs for direct exposure There are no :
'specrr" ic cleanup crlterla for llthlum SOdIUITI hthlum carbonate or SOdlUITl carbonate
. The Itthlum and sod:um concentratsons (assumed to" represent the concentratlon of
' tlthlum carbonate and sodlum carbonate) in: soul and of the remammg betow—grade
concrete tunnel structure are below the Washmgton State dangerous waste toxmlty
| cntena of 100 000 mglkg for hthsum carbonate and 10, 000 mg/kg for sodfum carbonate
- (WAC 173-303- 100). In addition, the lithium and sodium values detected in four
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drscrete sorl sampies coilected beneath the LSFF RCRA TSD unit exhaust duct are :
consrstent with background levels detected in Hanford soits (DOE-RL 1996). '

With respect to noncarcinogenic risk, the individual and cumulative hazard quotients for-

COCs with noncarcinogenic effects are below the correspond;ng RAG (a hazard

- :quotrent of 1.0 in all cases). With respect to carc:nogemc nsk the excess Ilfetrme

cancer risk es’umate was not caIculated for the :ndawdual carclnogemc COCs (arsemc .

cadmzum and hexavalent chromrum) because their resrduai sorl concentratrons were |
either below background or Iaboratory detectlon Irmits The mdrvrdual and totai excess :

cancer rrsk irmrts ('x 10‘6 and 1 X 10 respectrvely) are met | :

~ E22 PROTECTION OF GROUNDWATER AND THE RIVER .
E2.2.1 Radionﬂclides

All radIOnucLide RAGs for protectfon of groundwater and the -Coiumbia River have been
met. The esfirrlated' radidnuci’id’e dose rate via the groUndwater and river pathways is
_below the RAG of 4 mrem/yr 'for beta and gamma emitters. Because the RESRAD |

' model predicts that the 'nonuranium aiph‘a emitters will not reach groundWater within

1 ,000 years, the drinking water standards for glpha emltters have been met based on
the more stnngent of the maximum contamlnant level or 1/25th of the derived
concentration gurdei:nes from DOE Order 5400 5.

E2.2.2 Nornra'diom_r_clides

.Based on,comparisoh'with grodndWat'er and river protect'ion RAGsS, cleaﬁup \reriﬁcation !
results indicate that the residual concentrations of the hohradionuc!ides are protective of

o groundwater and the Cclumbra River. The lithium and sodium concentra’ﬂons (assumed ,

to represent the concentration of Ilthrum carbonate and sodium carbonate} in soil and of
the remaining below-grade concrete tunnel structure are below the Washmgton State

danc;erous waste toxicity criteria of 100, OOO mglkg for hthlum carbonate and

“ES-9
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| '10 000 ‘mgfkg for sodlum carbonate (WAC 173- 303-100). In addltlon the hthlum and-
_' 'i sodlum concentratlons detected in soﬂ are cons;stent with. background Ievels detected
in Hanford soﬂs (DOE-RL 1996) | |

Ea.ol 'WAst‘E' fsﬁé RgctAsismg:AﬁcN .

. The 117 DR facllmes sﬁe meets cleanup standards and has been reclassut" ed as _
B “lntenm closed out" in accordance with the Hanford Federal Fac.-lfty Agreement and |
. Consent Order (Ecology et al 1998) and the Waste Site Reclassifi catlon Gundellne o

'TPA—MP-1 4 (RL-TPA-90-0001) (DOE -RL 19980) A copy of the waste snte .
. rectassn‘" catlon form is mcluded as Attachment ES-1.
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Attaehm-ent ES-1. Waste Site Reclassification Form.
| pate Submitted: Oggrable Umt(s] 100.DR2 . ' - | Control Number:

otizTioa 2003-053

Waste S:te ID' 100-D-53 (122-DR-1 =2, 122-DR-1: A, R .
S - 132-DR-2 {122-DR-1 5}, 100-D-64, 100-D-23, 100.D-54 | Lead Agency: Ecology

This form documents agreement among the parties listed be!ow authonzmg classification of the subject unit as rejected,
© | interim closed out, closed out, or no action and authorizing backfill of the site, if appropriate.” Final removal from the . -
* | Nationai Pnontles L:st ofno action or ciosed«out sites will occurata future date ' o

. Descngtmn of current waste site cond:t:on
i Remedlal ‘acfion at this site has-been perfcrmed in accordance mth remedial acuon objectives-and goals established by

the U.S. Environmental Protection Agency and the U.S. Department of Energy, Richland Operations Office, in
concurrence with the Washington State Departmenit of Ecology (Ecology). The selected remediai action involves

“1- (1) excavating the site to the extent required to meet specified soil cleanup levels, (2) disposing of contaminated

excavation materials at the Environmental Restoration Disposal Facility at the 200 Area of the Hanford Site, and

_ (3) backfilling the site with clean soil to adjacent grade elevations. An additional objective applicable to structures is

removal to a minimum of 0.9 m. (3 ft) below surroundsng grade. The CERCLA excavation and dnsposal actmtles have
been completed. o . . )

A Cerification of Closure shall he prepared for the Large Sodtum Fire Facsl‘ty (LSFF) treatment, storage and- dxsposal

_{TSD) unit (TSD No. T-1-1) by an independent professional engineer and submitted to Ecology. A Ceriification of -

Closure Acceptance Letter, signed by Ecology, shall be tssued for the reclass;ﬁcat:on control number for this waste site
to document complehon of the RCRA TSD closure. :

" Basis for reciassuf'catlon The 1 17—DR Exhaust Fiiter Bunidmg and exhaust tunnels (100-D-53/122—DR—1 2and -

122-DR-1:4), the 116-DR Exhaust Stack (132-DR-2/122-DR-1:5), the 119-DR Exhaust Stack Sampling Building -

1 (100-D-64), and the 100-D-23 and 100-D-54. Dry Wells waste sites have been remediated to meet the cleanup
. standardslremoval action goalsfremedial action goalslperfonnance standards specified by the Action Memorandum,

USDOE Hanford 100 Area National Priorifles List (NPL) 105-Fand 105-DR Reactor Buildings and Ancillary Facilifies,
Hanford Site, Benton County, Washingion, U.S. Environmental Protection Agency, Region 10 Seatfle, Washington; and
the Interim Action Record of Decision for the 100-BC-1, 100-BC-2, 100-DR-1, 100-DR-2, 100-FR-1, 100-FR-2,-

" 100-HR-1, 100-HR-2, 100-KR-1, 100-KR-2, 100-1U-2, 100-1U-6; and 200-CW-3 Operable Units, Hanford Site, Bentbn

Courtly, Washmgton U.S. Environmental Protection Agency, Region 10, Seattie, Washington. Remedial actions were

" performed so as to allow rural-residential land. use and to protect groundwater and the Columbia River. The basis for
| reclassfication is described in detall in the Cleanup Verification Package for the 105-DR Large Sodium Fire Fac;hty

(122-DR-1:2, 100-D-53/122-DR-1:4, 132-DR-2/122-DR-1:5), the 119-DR Exhaust Stack Sampling Building (100-D-64}, .
and the 100-D- 23 and-100-D-54 Dry Wells (CVP—.?.OOS-OOD‘I 8}, Bechtel Hanford, Inc., Richland, Washington. . '

The cleanup verification packagelciosure report does not demonstrate the acceptability of unrestricted access to deep
zone soils {L.e., below 4.6 m [15 fi]); therefore, mst:tut:onal controls fo prevent uncontroiled dnllmg or excavatlon into
deep zone soils are required.

- RL Manager Date '
F.W.Bond - . ' L 3’/‘7/‘97'
Eootogy ProjectManager =~ = Signature _ o Date 7
NA S L . , - '

EPA Project Manager Signature _ T - Date
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1.0 INTRODUCTION .

11 PURPOSE

- The purpose of thls cleanup venflcatron package (CVP) is to document that the former
105-DR Large Sodium Fire Facility (LSFF) (122-DR-1:2, 100-D-53/122-DR-1:4,

- 132-DR-2/122-DR-1:5), the 119-DR Exhaust Stack Sampling Building (100-D-64), and .
. the 100-D-23 and 100-D-54 Dry Wells {(herein referred to as the 117-DR facilities site) - .
‘were remediated in accordance with the applicable regulatory documents. Remedial
~action objectives and goals applicable to the sites included in this CVP are obtained

- from a combination of regulatory documents. Objectives and goals for the 100-D-23
“Dry Well are obtained from the Inferim Action Record of Decision for the 100-BC-1,

. 100-BC-2, 100-DR-1, 100-DR-2, 100-FR-1, 100-FR-2, 100-HR-1, 100-HR-2, 1 00-KR-1, -

- 100-KR-2, 1 00-1U-2, 100-1U-6, and 200-CW 3 Operable Units (Remaining Sites ROD) E

(EPA 1999). The 100-D-54 Pry-Well is in the pracess. of- belng included in the - -

- Rémaining Sites ROD through a draft Explanation of Significant Differences. Objectlves_ o

. and goals for the components of the LSFF treatment, storage, and. disposal (TSD) unit - -

- {(117-DR Filter Exhaust Building [100-D-53/122-DR-1:4}, 116-DR Reactor Exhaust S_tack-
[132-DR-2/122-DR-1:5], the pre-filter éxhaust tunnel [122- DR-1:2]), as well as the

119-DR Exhaust Stack Sampling Building (100-D-64) are obtained from the Action .

Memorandum, USDOE Hanford 100 Area National Pnontres List (NPL) 105-F and L

105-DR Reactor Burldmgs and Ancrllary Facrm.‘res (Achon Memorandu m)

(EPA et al. 1998) |

These documents provrde the U. S Department of Energy, Rlchland Operations Ofﬁce the o
: authonty gurdance and objectives to conduict this remedial/removal action.’ The preférred - .
- remedy specified in the Remaining Sites ROD (EPA 1999)-and the Action Memorandum

. (EPAetal. -1998) and conducted for the 117-DR facilities site was excavation and -

 treatment, as necessary, and disposal of contaiminated materials at the Environmental -
- Restoration Disposal Facility (ERDF). The action sncludes removal of structures to a.
" minimum of 0.9m (3 ft) beneath surroundlng grade o .

12 DOCUMENT ORGANIZATION

' The cieanup ver:f' catlon evaluation is presented in the foliowrng sections

Sectron 2. O - Srte Descrrptron and Supportmg lnformatlon
Section 3.0 ~ Summary of Remedial Action Objectives and Goats ‘
Section'4.0 . Remedial Action Field Activities -
'Sedtion 5.0 Cleanup Verification Data Evaluation ° :
Section 6.0 ' Evaluation of Remedial Action Goal Attamment
Section 7.0 ' Radionuciide Risk Informatron '
‘Section 8.0 " Statement of Protectrveness
'Section 9.0 References :
Section 10.0 Bibliography. .
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The maln text is supported by the foltomng append;ces

. Appendix A Summary of Verrﬁcatlon Soit Samptmg and Analytlcal Results
e AppendixB Data Quality Assessment
Appendrx C RESRAD lnput Parameters: and Calcutatlon Bnef Excerpts

- 2‘-;6- ,-sl-T_E_DEsth_P'T-icNEAND,su_PPoRTtNet_NFORMATtQN'f, e

21 | sma HISTORY

‘ The LSFF is iocated at the south end of the 105- DR Reactor Burtdlng in the o

100-DR-2 Operable Unit in the 100-D Area of the Hanford Site in southeastern

Washington State. {Figure 1) The components of the LSFF included in this CVP are”

referred to as-the 117-DR facilities site, and consist of the soil column and below-grade' '

structures of the 105-DR LSFF (122-DR-1:2, 100-D-53/122-DR-1:4, 132-DR-2/

- 122-DR-1:5), the 119-DR Exhaust Stack. Samphng Burldmg (100 D—64) and the
-100-D-23 and100[354 DryWelIs 8

- The LSFF is a Resource Conservat.-on and Recovery Act of 1 976 (RCRA)—permltted
waste TSD unit, which was operated from 1972 to 1986 under RCRA TSD Permit -
No. T-1-1. The LSFF was used to study the fire and safety aspects associated. wrth
sodlum ‘and other. alkali metal fires for application to ||qutd metal reactors. The LSFF. .
occupled the.former supp!y/exhaust fan room of the 105-DR Reactor Burldlng and used' L
the 105-DR Reactor Butldlng exhaust system, WhICh mcludes the 117-DR Fﬂter B
stack sampling bu;ldlng drywell The 105—DR Reactor began plutomum productlon
operattcns in 1950 and ceased operation in 1964. The 105-DR Reactor Buﬁding o
‘exhaust systém began operations in 1960, and ceased operatlons in 1964 in con;unctlon
with the 105-DR Reactor. The exhaust system was reectlvated in 1972 for the LSFF. -

Portions of the permrtted LSFF TSD unit mciuded in thrs CVP (referred to as the

117-DR facilities site) are the 117-DR Exhaust Filter Building (100«~D~53/1 22-DR-1:4),.
which afso includes the downstream (post-filter) tunnel between the filter building and -

the exhaust stack and the underground exhaust tunriel between the 105-DR Butldtng

and the 117-DR Building (100-DR-1:2), and the 116-DR Exhaust Stack (132-DR-2{.

- 122-DR-1:5). .In July 2003, remedial/removal action activities removed the. .~ -
117-DR Exhaust Filter Building (100-D-53/122-DR-1:4), the downstream (post-fi Iter)

“tunnel, and the upper 0.9 m (3 ft) of the 116-DR Reactor Exhaust Stack (132-DR-2/ .~

© 122-D-1:5). With regards to LSFF subunit 122-D-1:2, the underground tunnel between.

- the 105-DR Building and the 117-DR Exhaust Filter Building was removed in its. enttrety

~ The 315 and 316 exhaust plenums, commonly referred to as the upper and lower exhaust

tunnels, are also associated with the 122-D-1:2 subunit. Of these, the upper exhaust _
tunnel and approximately the top 0.9 m (3 ft) of the lower exhaust tunnel were remc_ved.'




 Figure 1. Hanford Site Map and 117-DR Site Plan.
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. The 1 19-DR Exhaust Stack Sampling Bwldmg (1 00 D-64) and two stack samplmg _
* building dry wells (100-D-23 and 100-D-54) were also demotished and excavated as
part of remedlallremoval actlon activmes in July 2003 : o

: Note that four of the seven RCRA subunits of the LSFF (122~DR—1) were prevnously
- closed out'underthe 105-DR Large Sodium Fire Facility Ciosure Plan (LSFF Closure
~ Plan) (DOE-RL 1995a) and are not discussed in this CVP. These subunits include the
- exhaust fan room, small fire room, large fire room, sodium handling room, and an ofﬂce -
 area (122-DR-1:1); the gravel scrubber(122 DR-1:3); the 116-DR-8 Criband :
~ associated piping (122-DR-1:6); and the outdoor storage area (122-DR-1:7). -
Certification of closure of these LSFF TSD subunits is documented in the 105-DR. Large' -
~ Sodium Fire Facility Soil Samplmg Data Evaluation Report (WHC 1996).and in.a ‘
- Washmgton State Department of Ecology (Ecology) letter regardlng closure certifi cat!onf ‘
- for the 122—DR-1 subsites 1, 3, 6, and 7 (Ecology. 1996)

.The LSFF Closure Plan deferred the remalnlng three LSFF TSD subumts (122-DR-1:2;
122-DR-1:4, and 122-DR-1: :5) to the Comprehensive Environmental Response,
.. Compénsation, and Liability Act of 1980 (CERCLA) process (EPA et al. 1998). Closure -
- of these three subunits under CERCLA is addressed in this CYP. The RCRA closure of ‘-

- these subunits will be addressed in a separate RCRA ctosure document based on the .
mformatlon in"this CVP ,

The 117-DR Exhaust Fllter Buﬁdmg (100 -D- 53/122 DR-1 :4) was a reinforced- concrete
structure 20.7 m (B8 ft) long, 11.9 ‘m (39 ft) wide, and 10.4-m (34 ft) deep, with2.4 m
(8 1) of the building above grade. ‘The facility was connected to the 105-DR Reactor -
“Building and the 116-DR Reactor Exhaust Stack by undergrotind remforced-concrete '
exhaust ducts: (the post-filter duct is included in 122-DR-1:4 and the pre-filter duct is
included in 122:DR-1:2). The abaveground portion of the 116-DR Stack (132-DR-2/
- 122-DR-1:5) was decommissmned in 1999. The 119-DR Exhaust Stack Sampling. "
" Building (100-D-64) was a 33. 4-m? (360 %) single-story, pre-fabricated metal structure :
on a concrete slab.- The two dry wells (100-D-23.and. 100-D-54) and the 1 19—DR Exhaust =
' Stack Sampilng Buﬂdmg were mcluded in the removal actlon

The 100-D-23 Dry Well is shown on hlstoncal drawmgs to the south of the 119-DR Exhaust
Stack Sampling Buﬂdmg, but was not located during walkdown or excavation actiVities.
The dry well was likely removed during construction of the nearby gravel scrubber: .

: (122 -DR-1:3)in 1982. The 100-D-54 Dry Well was a 56-cm (22-in.)-diameter concrete j
- pipe with a depth of approxmatety 1.5 m (4.9 ft) and was likely constructed as a - -

. replacement to.the 100-D-23 Dry Well. The100-D-54 Dry Well was located southwest ,
of the 119—DR Exhaust Stack Samphng Building. : . o
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The sorl column undeﬂyang the waste srte and extendrng to groundwater cons;sts of

L ‘materials belonging to the Hanford and Ringold Formations. The. shallower Hanford

formation consists predominantly. of medium-dense to dense sand and.gravel, ‘with
varying amountis of silt and cobbles. The underlying Rlngold Formation consists.of

dense, well-cemented gravels with sand ‘and silt interbeds. The Hanford-Ringold ~ ~
~ contact is approximately 13.1 to 16.8 m (50 to 55 ft) below the surface grade level. The L
‘ long-term groundwater level beneath the site is estimated at North American Verucal

Daturn 1988 (NAVDS88) El. 118.6 m (389.1 ft) for. analysis purposes, based on hlstorical
and current information from adjacent groundwater wells.. The depth to. groundwater is.

" estimated to be 19.9 m (65.3 ft) beneath the floor of the excavation and 24.5 m (80.4 ft)

beneath surface grade level. Groundwater elevations in adjacent wells are influenced

_by the nearby Columbla Rrver and other factors such as atmosphenc pressure

23 ' CONTAMINANTS OF CONCERN

'For the respective points of comphanoe remedlal action goals (RAGs) were establrshed_i"l |

o ldentlfy radionuclide and nonradionuclide: contaminants of concem(COCs)-and -

contaminants of potentral concern. Waste site COCs for the 117-DR facilities site were ho

identified through process knowiedge and are specrﬁed in the Samplmg and Analysis =~
Plan for the 105-F and 105-DR Phase 11l Below-Grade Structures and Underlying Sor!s
(Phase 1Il'SAP) (DOE-RL 2000). The COC list was further refined‘and amended with-

‘the 117-DR Exhaust Filter Building Proposed Additional Soil.Sampling and

1 720—HA Arsenal Removal/Drsposal Summary (BHI 20033) The COCs consrst of

o the followmg

_Amenorum—241 e Arsénic

Carbon-14 . . ' '« Barium®

Cesium-137 . .~ e Cadmium - .
Cobalt-60 o . Total chromium L
Europium-152: . :‘Hexavalent chromlum —
- Europium-154 e lead B
Europium-155. e Lithium

Nickel-63 . e -Mercury

- Plutonium-238 » Selenium
Plutonium-239/240 s Silver

Strontium-90 : .»  Sodium.

‘Uranium-234 . I

Uranium-235

, -Uranlum-238
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| The COCs specified in the Phase lll SAP for the LSFF are lithium carbonate and
sodium carbonate. There are no speclffc analytical methods for lithium carbonate and

sodium carbonate. Lithium and sodium were analyzed as metals and assumed to Dot
represent the Iithlum carbonate and sodlum carbonate concentratlons ' ‘

- Note that semlvolatlle organlc compounds (SVOCs) were mltlaliy ldentlﬁed as s;te :
COCs in the referenced addendum (BHI 2003a). No SVOC constituents were detected
at levels requiring evaluation. Low levels of poiycycllc aromatic hydrocarbon ..
. compounds detected in'some of the samples are most likely from wood products or’ g
. asphalt.  Therefore, the' SVOCs have been el;mmated as site COCs The SVOC resu!ts.'.
'are mciuded in Append:x A S S .

3.0 ,SUMMARY OF'-REMEDIA"L. ACTION OBJECTIVES AND GOALS _ -
31 REMEDIAL ACTION OBJECTWES

: Remedlallremoval actlon or closure objectlves were estabhshed in muitlple documents
for the sites included in-this CVP. Objectives for the 100-D-23 Dry Well are from the
Remaining Sites ROD. {EPA 1999). The 100-D-54 Dry Well is in the process to be
included in the Remammg Sites ROD:through a-draft Explanation of Slgn;f‘ icant
Differences: QObjectives and goals for the components. of the LSFF TSD unit ;_ S

(117-DR Filter Exhaust Building [100-D-53/122-DR-1:4], 116-DR Reactor Exhaust Stack.--r

[132-DR-2/122-DR-1:5], and the pre-filter exhaust tunnel [1 22-DR-1:2]);.as well asthe .
119-DR Exhaust Stack Sampling Building (100-D-64) are from the' Action. Memorandum
(EPA et al. 1998). - The objectives and goals are also included in the Phase'{ll SAP.
(DOE-RL 2000) and the Remedial Design Report/Remedial Action Work Plan for the
100 Area (RDR/RAWP) (DOE-RL 2002a), which are defi ned in the Actlon Memorandum

The remedta! or removal action goals and objectlves were established by the

U.S. Environmental Protection Agency (EPA) and the U.S. Department of: Energy, _
Richland Operations Office, in concurrence with Ecology. For ease of discussion, the,
terminology of remedial action goals and objectwes are used throughout this CVP: For ‘
a detailed dlscusswn of the remedial action objectlves (RAOs) see the documents
referenced above. . Dt

3.2 REMEDIAL ACTION GOALS

RAGs are the specnﬁc numeric goals agalnst which the cleanup verification data are

~ evaluated in order to demonstrate attainment of the RAOs. The RAGswere -~

| _developed to support a rural-residential exposure scenario.: This scenario only
involves exposures to soils less than 4.6 m (15 ft) deep. in the rural—remdenttal _
scenario, an individual is assumed fo five for 30 years in a residence built on the waste

- site and to spend 60% of his or her time indoors, 20% outdoors, and 20% offsite.
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The scenario assumes a portion of the resident's time is spent in the basement of the

*home: It further assumes that he or she consumes crops, meat, and milk from plants

and animals raised on the waste srte and consumes fi sh from a pond downgradrent
'from tlhe waste site. ' . ,

| Resrdual (post—cleanup) contammant concentratrons in the shallow zZone (i e., Iess than -
4.6 m [15 ft]) are assumed for the soils in which crops are raised and on whlch animals

providing meat and milk are raised. Water used by the resident for dnnklng, showermg,-_ o

~ watering livestock, and for fish productron is assumed to be taken from groundwater -
derived from surface water that has infilirated through the soil column at-the site. The .
" scenario for sites with residual contamination in the deep zone (i.e.; greater than 46 m"
[45 ft]) assumes institutional controls against uncontrolled drilling or digging into deep

. zone soils. A more detailed description of the rural-residential scenano and how iti rs
applled is provrded in the RDRIRAWP {DOE- RL 2002a) ' ‘ s

The contamlnant—specrﬂc RAGs applrcable to the 117- DR facrlrtres srte are Irsted in
Table 1. :

3. 2.1 Drrect Exposure RAGs

Undel the rural resrdentlal scenano drrect exposure RAGs are apphcable to sorls that :
are less than 4.6 m (15 ft) below ground surface (shallow zone sorls) Direct exposure o

o RAGs are listed in Table 1 and summanzed below )

. Radlonuclide COCs Fot. radlonuclrde COCs i in the shallow zone (a!l pathways)
- and in the deep Zone (water-dependent pathways); meet a 15 mremlyr above
- background total dose rate (thrs RAG must be met for 1 ,000. years) R,

_"-' X Nonradronuchde COCs
- Hazard quotlent of Iess than 'l 0 for noncarcmogemc contaminants
S Excess cancer nsk of less than 1x 10'5 formdrvrdual carcmogenlc contamrnants. a
—  Cumulative excess cancer  risk of Iess than 1% 10 S5,
- -Cleanup verlt" catron sample results pass the Washmgton Admrmstrat:ve Code

(WAC) 173—340—740(7)(e) (Model Toxrcs Control Act Cleanup Regufat.-on) three-
' part test. ,
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B o “Groundwater - Cotumbia River - |-
"COCs --Di:re'ct E—xpo_s‘ure RAG|  Protection RAG Protectioh RAG @}
- - ' (pCilLy* . o PCHLY s
I , Radionuclides R
- Carbon-14. " . '{ R
. Césium-137 - -
Cobait-60. | T
Europium-152 | s -(Ct;q;g;;{g) -
- Europium=184 .+ .. A - ‘ |
- “Europium-155 . -
. .-Nickel-63< = 15 mrem!yr AR T
Americium-241 .- (cumulatwe) 128 120
Plutonium-238 : 167 . 1.6°
Plutonium-239/240 128 1.2%
~ Strontium-90°. gl .88
-Uranium-234 T - ) -
Uranium-235 C21.2° 212
" Uranium-238 S ; D .
; " Soil RAGfor | Soil RAG for Columbia
.. COCs " Dlrect I(E:‘p?:u)re RAG Groundwater Protectlon River Protectmn
S g ‘ (mglkg) - (rigkg) *
_ Nonrad:onuchdes ' CEL
Arsenic 20f - 207 - '20f"~.- Y
Barium 56007 132" 224" .
~ Cadmium ~ - 807, 13.9' - 081 08T T
Chromiurti:(tefal) - - 80,0009 - fT 8.8 U '18‘.5# R
Hexavalent chromium |- . 214 400% . . St oo
' Lead 353 10,2’ 10.2'
Lithium " NA NA CONAC ]
Mercury 248 0.337 0.33"
Selenium . . .. 4007 . - B . 0.78".
Silver . 400° Bl 0.73" .
Sodium .- NA . NA NA -

aLookup values based on andmdual radionuclide 4 mremlyr dose rate equavalents for beta and gamma ‘emitters| per

Natienal Drinking Water Standards are presented in the RDR/RAWP {DOE-RL 2002a). Nonuranium alpha emitters must

mest drinking water standards for alpha emitters based’en the rore conservative of the 15 pClIL maxamum oontammant

level (MCL) or 1/25th of the derived concentration guidelines from BOE Qrder 5400.5.

Yndividual radionuclide lookup values corfesponding to a 15 mrem/yr dose rate are presented in the RDRIRAWP (DOE -RL 20023).

“Strontilm-90 alse contriblites to the 4 mrem/yr. (cumulatwe) for groundwater and river proteotlon

Iproriulgated groundwater protection standard. ¥ RIS

“Since the time of Remaining Sites ROD (EPA 1999) s&gnature the EF‘A has promulgated an MCL of 30 ygfL for total

uranium (65 Federal Register 76708). Based on the ISOtOp!C dlSil'lbUtiDﬂ of uranium in the 100 Areas the 30 pg/l MCL
oorresponds to 21.2 pCilL (BHI 2001). :
"he Washington Administrative Code (WAC) 173-340—740(3) Method B direct exposure soil value *100 times groundwater
‘cleanup,™andfor 100 times dilution attenuation factor (DAF) times surface water protection soit-values are less than )
Washington State or Hanford Site soil background concentrations: therefore, hackground values are used as the so:l RAG.

- SWAC 173-340-740(3) Method B nencarcinogenic cleanup fimit.

"Soll RAG based on 100 times DAF times surface water quality standard {DOE-RL 2002a).

WAC 173 -340-750(3) Method B carcinogenic cleanup limit based on inhalation exposure pathway.
iCalcutation of Hexavalent Chromium Carcinogenic Risk, 0100X-CA-0031 (BH1 2000).
*Soil RAG based on "100 times groundwater cleanip” rute (DOE-RL. 2002a). :
Value is based on EPA's Integrated Exposure Uptake Biokinetic Model for fead in chitdren (EPA 1994)
NA not applicable. Remedial action goals for these conshtuen’cs are not available. :
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| 3.2. 2 Groundwater and Rwer Protectlon

Groundwater and river protectlon RAGS are apphcable fo all vadose zone sods (shallow g
and deep zone soils).” For this CVP, river protection and surface water protectlon are

~ -synonymous, since the Columbia River is the only surface water in proximity to the -
Hanford Site. The term river protect;en is used throughout this CVP. The groundwater :
and river protectlon RAGs are hsted in Table 1 and summanzed below

. Beta- and gamma-emlttmg rad:onuchde COCs Meet "Nataonal anary Drmkmg '

 Water Regulations” (40 Code of Federal Regulations [CFR] 141.66) dose rate

~ standards (4 mrem/yr total body or organ dose rate) for a: period of 1,000 years -
‘starting from site cleanup. Meet mdlvrduai COC RAGs, as apphcabie. .

. Alpha-emlttmg radlonucltde COCs ‘Meet drinking water standards for nonuranlum .

alpha-emitting radionuclides based on a iimit of 15 pCi/L. or 1/25th of the derived :
- concentration gurde per DOE Order 5400.5. -For the 117-DR facilities site, there are -
‘three nonuranium alpha-emitting COCs (americium-241, plutonium-238, and .
plutonlum-239/240) -The maximum total contaminant level for uranium is 30 pg/L as-
pmmulgated by the EPA on December 1, 2000 (65 Federal Regrster 76708) )

. Nonradlonuclrde COCs Meet the mdrvzdual RAGs hsted in Table 1 (caiculated
using the WAC 173-340-740(3][a][ii] "100 times rule") and pass the - _ S
" WAC 173-340- ~740(7)(e) three-part test, or demonstrate by snte—specrt" I modehng .
that residual contaminant levels do hot pose an unacceptable threat to groundwater
or the river for 1,000 years {i.e., residual so;i levels do not have the potentlal to o
" exceed groundwater Of river water RAGs). . o

40 REMEDIAL ACTION Ft.ELD ACTIVITIES =

Remedlatlon and semphng reqwrements for the s&tes 1ncluded in thrs CVP are obtalned
from a‘combination &f Decontamination and Decommissioning (D&D) Project
documents. The requirenients were obtained from the: Engineering: Evaluatron/Cost
Analysis for the 105-DR and 105-F Reactor Facilities and Anc.'llary Facilities (DOE- RL
1998b), Removal Action Work Plan for 105-DR and 105-F Building Interim Safe Storage
Projects and Ancillary Buildings (DOE-RL 2002b), 105-F/-DR Phase Il Sampling and
- Analysis Plan (DOE-RL 1998a), Phase Il SAP (DOE-RL 2000), and. two addénda to the
Phase Il SAP. The addenda are the Approved Decommissioning Pro;ects Discussion
~ Papers (BHI 2003b) and the 117-DR Exhaust Filter Building Proposed Addrtfonal So:!
' .Samplmg and 1720—HA Arsenal Removeb/Dtsposal Summa:y (BHI 20033) e
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| .Remedlal actlon at the 1 TT-DR facilities site was conducted in .}uty 2003 as D&D
activities removed the 117-DR Exhaust Filter Building and-exhaust tunnel structures o

" Excavation of the site involved removal of the structure.and slab floor, and remaval of -
o under!ymg soit to'a depth of approximately 4.6 m (15.ft) in an area of approximately

: 11,010 m? (10,872 ft). The elevation of the bottom of the excavation was apprex:mately
. 138.5m (454.4 ). Approx;matety 14,011 metric tons (15,412 tons) of contammated
. matenals were transported and drsposed of at ERDF - T

- In addltlon the upper 0.9m (3 ft) of the 116—DR Reactor Exhaust Stack (1 32 DR—ZI .
.. '122-D-1:5) foundation and approxmately the top 0.9m @ ft) of the tower exhaust tunnel
- ('122 D1 2) were removed , : ‘ .

* The pre- and post-remedlatron site plans presented in Flgure 2 show the S|te before o
" D&D activities and after D&D and excavation. The sample design boundary in the post- -

remediation drawing reflects the shape of the excavation footprint. Note that the

- removalactivities associated with the upper and lower exhaust tunnels (315 and .
- 316 plenums) were conducted .as part of the 105- F Interim Safe Storage (ISS)lremovaI
- -action and were not included in the boundary of the sample design shown in Figure 2.
Cleanup verification. of the radionuclide and other CERCLA contaminants associated

with the remaining lower exhaust tunnel is included'in Cleanup Verification Package for
the 118-DR-2:2, 105-DR Reactor Below-Grade Structures and Underfymg Soils; and the

100-D-49:4 Reactor Cooling Water Effluent Underground Pipeline (BHI 2004a). The

' remaining portion of the lower exhaust tunnel is included in this CVP to demonstrate

" cleanup verification (based on histoncal data) for. the RCRA contaminants (| e., sodlum
and hthzum) ‘

g '42 | FIELD SCREEN]NG

- Field screening was used to guide the excavatlon and quickly assess the presence and

- level of radiological contamination. Field’ screemng for the 117-DR facilities site-included -
using a radiological. data mapping system survey. The radlologlcal mapping survey was'

' performed on ‘more than 50% of the site: excavation surface area. All survey
' measurements were Iess than two trmes the baokground value '

‘ 4 3 VARIANCE SAMPLING AND ANALYSIS
Vanance analys1s was performed fot!owmg fletd screemng The vanance anatys:s N

quantifies the variability of residual contamination. This information was used to. ‘
_determme the site-specific number of final cleanup vent" cation sampies to be collected.

10
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Variance sampling and testing was performed in August 2003 for the 117-DR facilities -
site using the 700 Area Remedial Action Sampling and Analysis Plan (100 Area SAP) =

- (DOE-RL 2001) andthe Instruction Guide for Remediation of the 100 Areas Waste S;tes_
(BHI 2003c). Variance analysis was performed for the shallow zone unit- A total of -

24 variance samples were collected from the 117-DR facilities site. Variance samples

were collected from the Iocatlons shown in the sample des;gn calculataon bnef

~ (Appendix C). -

The results of the variance analy31s |nd|cated that the number of veriﬁcatlon samples to
~ be taken was less than the default number of four; therefore, four final verification samples
were collected from the shallow zone decision unit.. In addition, the default number of -
three ﬁnal verification samples were collected from the deep zone decxsmn unit.

4.4 CLEANU#VERIFl-CA’TlON SAMPLING AND ANALYSlS -

Final cleanup verification samples were collected follownng variance sampltng Cleanup o
verification sampling was conducted on August 8, 2003. Each verification sample was a-
composite formed by combining soil collected at four randomly selected nodes within -
each sampling-area. The final verification samples were submitted to offsite laboratories -
for analysis using EPA-approved analytical methods, as required per the 100 Area SAP
(DOE-RL 2001). The sample design methodology and sample location fi igureis

“ presented inthe caloulatlon briefs for variance analysm and sample de3|gn in Append|x C

The- 117 DR tacnhtles snte excavatson deozs;on unlts as shown on the sample des:gn
figure, are a function of the applicable RAGs (Section 3.2, "Remedial Action Goals")..
The direct exposure, groundwater protection, and river protectton RAGS are appl:cable
{o soils within 4.6 m (15 ft) of the ground surface. This soil zone is referred to as the
shallow zone. The groundwater protection and river protection RAGs are applicable to
soils greater than 4.6 m (15 ft) below the ground. surface This scnl zone: is referred to
asthedeepzone ' : . . : : s

The 117-DR facﬁ:tles S|te conmsted of one shallow zone deCIsmn umt and one deep
zone decision unit. The shallow zone decision unit was divided into four ‘sampling-

areas. One composite cleanup verification sample was collected from each sample
area. The deep zone decision unit was divided into three sampling areas.. One '
composite cleanup verification sample was collected from each sample area; The _
‘sample area and location for this site is documented in the sample de3|gn calcuiation _
bnef included m Appendlx C. : L

'As described in Sectlon 4.3, the reqmred number of compos;te samples for each o
decision subunit in the shallow zone was less than the default number of four composite

. samples, as specn‘" ied in the 100 Area SAP (DOE-RL 2001) (excludlng the quallty
assurance/quallty control samples)

12
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Durtng these recent samphng activztles for the LSFF, verification samples were not
" collected from the remaining portions of the lower exhaust tunnel (122-D-1: 2) or o
. 116 DR Exhaust Stack (132-DR-2/122-DR-1:5). The 116-DR Exhaust Stack foundation
was removed to a minimum-of 0.9'm (3 ft) below the surrounding grade and, based on.
- process history, was determined to be uncontaminated. -A radiological mapping survey -

was performed for the shallow zone soil surface around.the 116-DR Exhaust Stack o
foundlatzon ‘Additional discussmn !s mcluded in Section 5 3 :

' -Vent' oatlon samples were, however collected trom the rematn[ng Iower exhaust tunnel :
© {122-D-1:2) during the 105-DR-Reactor ISS/removal action activities. These ‘samples

were analyzed for the' CERCLA contaminants, including radionuclides and some metals;,

but were not analyzed for the RCRA contaminants (i.e., sodium and lithium). The. data-
indicated low levels of CERCLA contaminants. Cleanup verification of the remaimng ‘
portion of the lower exhaust tunne! for the CERCLA contaminants is included in BHI.

~ (2004a). Cleanup verification of the remaining porhon of the lower exhaust tunnei for .
sodium and lithium is based on historical data using the summarization in Section 5. 3, -
and detailed in Proposed Closure Path for the Remaining. Portior of the 1 05-DR/LSFF Lo
Exhaust Tunnel {BHI 2004b) A copy of this document is !nciuded ln Appendlx D. '

4.5 TSD VER!F!CAT]ON SAMPLING AND ANALYSIS

In addition to the cleanup venﬁcatlon samples described above four discrete soﬂ .
samples were collected from well-spaced locations along the footpnnt of the former -
LSFF exhaust duct.- The sample design figure is shown on. page C-73 of Appendix C:

As directed in the Phase Ill SAP {DOE-RL 2000), these soil samples were analyzed for:
_Ilthlum and sodium orily and are intended for closure of the RCRA TSD unit. There are - -
no specific analytical methods for lithium carbonate. and sodium carbonate. Lithium and . -
sodium were analyzed as metals and assumed to represent the lithium carbonate: and
sodium carbonaté concentratlons Aspllt samp!e was collected from locatlon tfor -

: separate anaIySIS by Ecology : - : :

As descnbed in the Phase Il SAP these four samples were collected from blased

- sample locations and are not a part of the verification sample design prescribed by the '
100 Area SAP (DOE-RL 2001). The results of the four dlscrete samples will- be .

. dlscussed separately from the venﬁcaticn samples : :

13
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5.0 c-LE,ANl_J-P' vE_‘RrFchTior}t _DA’I"‘AEVAI;.-UATION’ :

. lThlS section presents the evaluatron and modeltng of the cleanup vertt" catton data for
companson w1th the data quat;ty cnterta and RAGS. . et .

5-'I DATA QUALITY ASSESSMENT PROCESS "

A data quallty assessment (DQA) is performed to compare the vertflcatlon sampling ‘
approach and resulting:analytical data with the sampling and data quality requrrements o

) specrﬁed by the pl‘OjeCt objecttves and performance spemf' catlons

' "The DQA for the 117- DR facnlitles S|te determmed that the data are of the rtght type
quality, and quantity to.support site verifi catton decisions within specn‘“ ed error
tolerances. All analytical data were found to be acceptable for decnsron-makmg

. purposes: The evaluation verified that the sample design was sufficient for the purpose_l":_ o
- of clean site verification and closure of the RCRA TSD unit. The cleanup verifi catton D

- sample analytlcal data are stored in the Hanford Environmental Ihformation System and
. are summarlzed in Appendt_x A The_detalted_ DQA is presented in Appendtx B. -
5.2 CONTAMINANTS OF CONCERN 95% UPPER CONFIDENCE LIMIT

The pnmary statlst:cal calculatlon to support cleanup venﬁcat;on |s the 95% upper
confidence limit: (UCL) on the arithmetic mean of the data. The 95% UCL values for

each COC are computed for each decision unit {e.g., for the shallow: and deep zones e

as:appropriate).. Prior to calculating. the 95% UCL, the individual. sample resuits are.

| ~‘reviewed and, as appropriate, adjusted per the 100 Area SAP (DOE -RL. 2001) Thrs T

" process. is summanzed below. Verification samplmg summary . statistics (95% UCL
“values) are listed in Table 2. Individual sample. cleanup verification results are. e
- presented in Appendix A. Statistical calculations are presented in the cleanup R

- vernt" catton 95% UCL calculatlon brlef (Appendtx C).-

. Radlonuchdes. The laboratory—-reported value is used in the calculatton of the 95%
UCL. In cases where the laboratory does not report a value for data qualtfled wrth a.
"U" (i.e., less than the detection Itmlt) half of the minimum detectabie activity is used
in the caIcuIatton of the 95% UCL ‘

° Nonradlonuchdes For data ﬂagged wrth' a "U" (i.e., less than detection), a value
- equal to one-half the practical quantitation limit is used in the calculation of the 95%
_-UCL, as required by Ecology regulations (WAC 173-340- 740[7][9]) For
nonradionuclides, if greater than half of the sample resuilts for a grven COC are
. below detection, then the statistical value is set equal to the maxrmum concentratlon
‘detected (i.e., versus oomputmg a 95% UCL).

14
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Table2 Cleanup Verifi catlon Data., S
95% UCL 95% UGL - Cleanup Cleanup
Lo “Statistical Statlstucal HanfordSi_te' Verification. | Verification
- COCs { - Values- ‘Values | Background®| -DataSet | . DataSet.
- . | shallowZone | Deep Zone - .. |shattow Zone| Deep Zone .
| o ' Radionuclides (pCifg)® T
Americium-241 0.0331°. | 0.00908 | ¢ 10.0331 | 0.00908
" Carbon-14 0.927° 142°. % 0927 112
- Cesiiim-137 " 0.0518 00459 . | - 1.1 00518 | - 0.0459
“CobaltB0 - ‘| 0.0146° : | 0.0219° | - 0.008 . 0.0146 10.0219,
Europium-152 -| - 0.0326° . 0.0446° | - ¢ 0.0326 | 0.0446
‘Europium-154 . | 0.0472° 0.0711° - |- 0.033 0.0472 - | - 0.0711
Europium-155 | 0.0427° | 0.0542° | 0054 [ 0.0427 | - 0.0542
Nickel63 - 1 - 108° 1 183 . | ¢ | 108 | 163"
 Plutonium-238 - | 0.0240° | 0.0759° | 01004 0.0240 0.0759
 Plutonium-239/240 |  0.0245°. | - 00234°. | 0025 | 00245 | 00234 {.
‘Strontium-90. |- -0.00300%°. | 0:000610% | 0418 . - | -0.00800 |. 0.000610 :|
. Uranium-233/234 |- . 0608 -| - 0.612 11 L] 0(<BG) |. 0(sBG) |.
Uranium-235° | 0.0551° | 00499 |  ~ 0.1 o(<BG) | - o(BGY |
. Uranium-238- | . 0‘.'5'73‘ 06127 | T4  0(<BGY" 0(<BGY |-
o = ' Nonradmnuchdes (mg/kg) L e
Tasenic | 29 | 24 | 20° 29 2.4
- Barium 85 - - 58 132 .65 .58
Cadmium 1 019" 0.21 - 081" | 019 0.21"
Total chromium 11 10 185 11 10 .
Hexavaient chrommm 042° 0.42° B 0.42 . 042
- lead 65 |44 - 402 B85 44 5
-“L:thtu_m oo a2 ] ee 335 12 99 .
. Mercury . 2 0.020° | 0.020° 033 " 0.020 " 0020
Selenium - :030° | 0.33° . 078" 030 033
- Silver - - 0.080° .| - 0.080° .0_.'731:1_' 0.080 0.080.
“Sodium’ 400 3907 690 400 - - 390

' background data set-(DOE-RL 1995b, 1996} |
® aboratory data, including the minimum detectable actl\nty {MDA) ot prachcai quantrtahon fimit (PQL’) forthe
. individual cleanup verification samples, are included in Appendix A and the 95% UCL calcutation brief in Appendix C
“Constituent was not detected in cleanup verification samples above the analytical method MDA or PQL. For -
radionuclides, the statistical vaiue generally corresponds w;th the analytical method MDA. For
nonradlonuchdes the statistical value is the PQL..
9A background value for this analyte has not been. established. :
Statistical calculations for radiochemical analyses can yield negative values '
i'l'he: statistical value above background is used as the input value for RESiduat RAD:oachvrty modelmg Refer
1o Appendix C for additional detalls on determination of statistical values.
gWaSI'HngiOn State soll background (WAC 173-340-740, Table 2). =
Background Soil Metals Concentratron in Washmgton State (Ecology 1994)

BG= background

5.

al-lzaum‘m'd Site background is represented by the 90th percenhle of the logno:mal distnbutlon for the. s:te—w;de
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'The columns on the left side of Table 2 are the 95% statistical values before subtractlon
- of backgrotind.” The. columns on the right side of the table present statistical values
. adjusted.for background if appropriate. Hanford Site background concentration values

are only subtracted for isotopic uranium. The'radionuclide activities in the last column =~

' of Table 2 summiarize the cleanup vem“ cation data set used for RESidual RADtoactwrty B
A (RESRAD) modeling N AR ,

- 5 3 'SITE'-SPECIFl'C' CLEANUP VERIFIGATION MODEL |

: The statrstrcal values summanzed tn Table 2 were evaluated and used to develop a
site-specific cleanup verification model for soil.. The 117-DR facilities srte-spemﬁc S
cleanup verification model assumes the worst case describéd in the RDR/RAWP -
(DOE- -RL: 2002a) where the deep zone verifi cataon concentrations continue at the same'
- concentrations to groundwater. A schematic cross section of this stte-specnflc cleanup |
verrﬁcatlon mcdef IS mcluded in the RESRAD caIcuIatron in Appendlx C )

For the' remammg concrete foundatlon of the 116 DR Exhaust Stack: (132-DR-2/

. 122-DR-1:5), the verification model assumes that the remaining concrete is

-uncontammated The exhaust stack concrete foundation was removed toa mmrmum of‘- ]
0.9:m (3 ft) below the surroundlng grade. Demolition of the upper portion of the exhaust
stack foundation. (the stack was removed in 1999) is considered sufficient to remove - _
- potential nonradioactive contamination. A radiological mapping survey performed for
- the shallow zone soil surface around the 116-DR Exhaust Stack foundation confirmed .
that the area was not radlologlcalfy contaminated above background levels; On this
basis, it was determined that the remalnmg concrete of the exhaust stack concrete
foundatlon is not contaminated and is adequately represented by : the surroundmg sorl
_ verlﬁcatron data. s _ A

The upper portion and approxtmatety 0. 9 m (3 ft) of the Iower portion of the exhatist :
~tunnel (122-D-1:2) was removed and disposed. Radiological sample data collected as a‘

" part of the 105-DR Reagtor 1SS/removal action show the remaining structure meets the
applicable RAGs (BHl 2004a). Historical sample data from the remaining lower portion
of the exhaust tunnel were used o verify that the below-grade concrete structure-was .
" below levels of concem for sodium and hthlum A discussion of the historical sample
data and verification that the remaining structures meet the applicable sodium and o
. lithium standards is documented in a white paper that has been' ‘approved by RL: and N

- Ecology (BHl 2004b) A copy of thlS document is lncluded rn Appendrx D. :

‘54 _ RESRAD MODELING

~The individual radionuclide cleanup venﬁcatlon stattstrcal values (Table 2) were entered :
into the RESRAD computer code, Version 6.21 (ANL 2002), to estimate the dose rate

and to estimate the impact on groundwater and the river from residual COC ‘

~ concentrations. The direct radiation exposure dose rate to the resident Jiving in his or-
her basement (rural-residential scenario) was conservativély estimated by substituting

16
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(for analysis pu rposes) a case where’ the restdent is standmg on level ground wrth the

‘soil containing concentrations representative of residual (i.e., post-cleanup) soils. This
. is conservative because it ignores the potential shielding effects of concrete basement

- walls and any clean backl"ll between res;dual sorls and the basement walls '

' The F’ESRAD modeling methodologres results lnput values and the sute-specrﬁc

| ‘ cleanup verification model are included in the RESRAD calculation brief (Appendix C).

~ The drinking water dose rate calculations based on the RESRAD estimated

groundwater radionuclide concentrations are shown in the comparison to drinking water' Iy

standards calculation brief (Appendrx C). Specific results from the calculatrons are
- drscussed in the RAG evaluatxon sechon (Sectron 6. 0) : : :

s._o' EVALUATION_Q()EREMEDI‘A_L ACTION GOAL ATTAINMEN.T |

i Thrs section demonstrates that remedial’ actions at the 117—DR facllities site have .
“achieved the applicable RAGs. Sections 6.1, 6.2, and 6.3 address attainment of direct
- exposure RAGS, groundwater protectron RAGs, and Columbia River protection RAGs
respectively.- ‘Section 6.4 documents the application of the- WAC 173-340-740(7)(e)
three-part test. This test is only requrred for nonradronuclrde COCs and lS based on the. o
most restnctrve applrcable RAG :

R X 1 DIRECT EXPOSURE SOIL REMEDIAL ACTlON GOALS ATTAINED

6. 1 1 Radronuchdes

. The results of the RESRAD dose rate estimates for the srte all- pathways scenarros are
~ presented in Figure 3. This dose rate represents the dose contributions from soils at

_ "'}]relevant time periods. The dose rate is largest at present (2003), 1.20 mremlyr and -

. décreases t0'1.26 x 102 mremlyr in 1,000 years. The estimated dose rate in 2018.is :
2,72 x 107 mrem/yr. The 2018 date corresponds to the 30-year site cleanup schedule .
- of the Hanford Federal Facility Agreement and Consent.Order (Ecology et al. 1998). All
dose rate estimates are less than the 15 mrem/yr RAG. The RESRAD computations =
are presented in detarl in the RESRAD calculahon bnef summarrzed in Append:x C

6 1. 2 Nonradlonucildes

6. 1 2 1 Drrect Companson to RAGs Tabte 3 compares the cleanup venl" cation data . |
set values presented in Table 2 to the drrect exposure RAGs presented in Table 1

17.
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Figure 3. RESRAD Analysis — All-Radionuclides,
- All-Pathways Dose Rate Estimate. .
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Table 3. Attamment of Nonradlonuchde Dlrect Exposure Standards

Nonvadionucides | Dt f;';‘;;;;e RAG ?“323?.’5.22?1 523"‘-‘* || DrestExposure |
- (mglkg) SR R ¢
Arsenic \203 29 “Yes
Barium 5,600° 65 Yes
Cadmium 13.9°% 80" 019 . Yes
Total chromium 1 80,000° " A TIEE " Yes -
Hexavalent chromium 2.1%, 400° 0420 Yes
Léead - 353 65 " Yes
“Lithium , NA a2 ' Yes L
: Mercury 245 __‘.-20.'02_0&." . Yes R
" Selenium 400° T030° T Yes . e
-~ siiver '40@'_’ ; OOBOe " Yes T
Sodium . NA - © 400 CYes

*The WAC 173-340-740(3) Method B d' rect expasure soil. value, "1 00 hmes Qroundwater c!eanup, andfor lhe

100 times dilution attenuation factor times surface water protection” soll valuies were less'than Washmgton State sml‘-

background concentrations; therefore, background values are used as the soil’ RAG S

"WAC 173-340-740(3) Method B noncarcmogemc cleanup fimit.

°WAC 173-340-750(3} Method B carcinogenic cleanup limit based on mhalahon exposure pathway
Calculation of Hexavalent Chromium Carcinogenic Risk, 0100X-CA-V0031 (BHI 2000). B '

“Constituent was not detected in cleanup venf cation samples above the analytlcal practlcal quantntatlon limit (PQL) _

o rThe value is the PQL

Value is based on EPA's Iritegrated Exposure Uptake Blokmetlc Model for Iead in, chlldren (EPA. 1994)

NA = not applicable. There are no direct exposure criteria for Jithium and sodium; however, the cleanup venﬁcat;on
data are below the Hanford Site background action level criteria from the LSFF-Closure Plan (DOE-RL 1995a).
Hanford Site background concenirations for lithium and sodium are 33.5 mg/kg and 690 mglkg, respectively:
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, The analytical results for the four soil sampies collected beneath the exhaust duct from
the LSFF RCRA TSD unit are shown in Table A-3 in Appendix A. The sodium and
~ lithium historical data for the jower exhaust tunnel are included in BHI (2004b) and
Appendix D of this CVP. There are no applicable direct exposure criteria for hthlum
" sodiurn, lithium carbonate, or sodium carbonate. The lithium and sodium -
concentrations (assumed to represent the concentration of lithium carbonate and

sodium carbonate) in soil and of the remaining, below-grade conerete exhaust tunnel are~ '

* below the Washington State dangerous waste- toxicity criteria of 100,000- mglkg for
lithium carbonate and 10,000 mg/kg for sodium carbonate (WAC 173-303-100): In.
addition, the lithium and sodium values detected in the soil samples are conS|stent W|th _
background Ieve!s detected in Hanford sous (DOE—RL 1996) :

6.1.2.2 Noncarcmogemc Hazard Quotlent RAG Attamed For noncarcnnogenic o
COCs, WAC 173-340-740(5)(a) and (b} specify the evaluation of the-hazard quotrent
which is given as daily intake divided by a reference dose. For cleanup actions under

the Remaining Sites ROD (EPA 1999) a comparable. conservative approach isusedto .~

. demonstrate attainment of the noncarcinogenic risk requirements, Calculation ofthe
»hazard quotient is presented i in the 95% UCL calculahcn brief (Appendsx C)

~With the exceptlons of lithlum and SOdlUm all nonradronucilde COCs for thls sxte
(arsenic, barium, cadmium, chromium, hexavalent chromiurn, lead, mercury, selen;um
- and silver) exhibit noncarcinogenic health effects. - Again, there are no risk-based -
cleanup criteria for lithium and sodiurh. The hazard quotient-was not calculated’ o
because all concentrations were below background therefore, the noncarcmogenrc rlsk :
requrrernents have been attained : o

6.1.2.3 Carcmogemc Rtsk RAG Attamed For mdw;duai nonradlonucllde :
carcinogenic COCs, the WAC 173 340 -740(3) Method B cleanup limits are based on an
incremental cancer risk of 1 x 10°. For nonradionuclide carcinogenic COCs, the. total .
‘excess cancer Tisk must be less than 1x 10'5 per WAC 173-340-740(3)(b)

The nonradronuchde carcmogemc COCs at this site are hexavatent chromlum Lo

cadmium, and arsenic. The cancer risk from these' COCs was not calculated because

hexavalent chromium was not found at coricentrations: above laboratory detectlon hmlts L

in verification samples, and concentrations of arsenic and cadmium in the Venﬁcatlon '

- samples were all betow background. The carcinogenic risk standards have, therefore

 been attained.for both individual and total excess cancer risk.- This calcutatron is - '
documented in the 95% UCL calculatlon brief (Appendix C)
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. 6.2 GROU NDWATER REMEDIAL ACTION GOALS ATTA!NED
6. 2 1 Radlonuclldes

The esttmated groundwater concentratlons for ali of the radlonucllde COCs contnbuted

" by the site soils: are shown in the RESRAD calcuiatfon brief (Appendtx C) Table 4 .

shows the total peak concentration predlcted for each radionuclide COC and prowdes B
the individual RAGs for comparison. No COC is predlcted to exceed the RAGS‘ L

| - therefore the RAGs are attamed

‘ Taiole '4‘ Estimated Peak Radionuclide Groundwater Concentrations
' (Shallow Zone Impacts) Compared to RAGs. -

3

RAGS. Attained? |

" Peak Concentratu)n . . RAG - o
Rad'°““°"de S @CiLy -~ | - o)y | - (YesiNo)-.. |~
: --Amencnum-241 R SN NAZ. So2d CoYesi oo u

© Carbon14 - |- TNAY - - | 2000 | Yes. .

Cesium-137 "~ | -~ "000188 | = 60° - f . Yes'. =
Cobait-60 | ~  0.000158 . 100° ..} . Yes

“Eurepium-152 - | 0 ONAT ] 2000 S Yes

: Europium_154 ’ I N . NAa RN o h 60‘3 o ) “Yes | o - A
Europium-155 | NA*Y 1 e00° . Yes. o
Nickel-63. = { - 0984 " - | s0° [ Yes
Plufonium-238. | - NAT | 18 T Yesd

Plutonium-239/240 ° . NA? - - 12> ] " Yes
Strontium-90 © 0.000177 8% Yes
Uranium-234 NA® ‘ “Yes

- Uranium-235 NA® 212" T Yes
Uranium-238 ‘NA® Co Yes

*These radionuclides do not reach groundwater within 1, 000 years, .
®Value corresponding to 1/25th of the derived concentration gmde from DOE Order 5400. 5 ,
“Lookup value corresponding to a dose rate of 4 mirern/yr. RIS N B wiig
"9EPA drinkifig water promulgated maximuri. contaminant level (MCL) (40 CFR 141 66) I -
Soil concentrations for these radionuclides are below Hanford S|te background or laboratory detectton Ilmlts and
therefore, were not assessed using RESRAD. = - a
‘Since the time of Remaining Sites ROD (EPA 1999) signature, the EPA has promulgated an MCL of 30 pglL for -
total uranium {65 Federal Regisfer 76708). Based on _the |sotopic dtstnbutlon of uraniumn in the 100 Areas, the 30 .
g/l MCL corresponds to 21.2 pCllL (BHI 2001) : . ‘ , .
NA = not apphcable ) N

In addition, none of the individual argan doses for beta- and gamma-emuttmg

. radlonuclldes are predicted to exceed the 4 mrem/yr standard within the 1,000-year tame :

_ frame of the evaluation. The individual organ dose rates for beta- and gamma~em|tt|ng
. radionuclides predicted over a 1,000-year period are presented in Figure 4 and in the
companson to drmklng water standards caiculatlon brlef {Appendix C)
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Figure 4. Dose Rates to Organs from Groundwater..
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6.2.2 Nonradionuclides

Table 5illistrates the comparison of eleenup verification values to the groundwater:
protection RAGSs. The table shows that the residual concentrations (cleanup verification: -

values) of-all nonradicnuclide COCs are less.than the listed groundwater. protectlon soil- L
- RAGs. The results of meetmg the listed RAGS demonstrate that the RAGs have been o
attained. ‘ L . SR

- As'ncted in Table 5, there are no. appiicable groundwater protect]on RAGs for lithium, -~
" sodium, lithjum carbonate, or sodium carbonate.” The lithitim and sodium ™ o

concentrations (assumed to- represen’t the concentration of lithium carbonate and

~ sodium carbonate) in soil (samples results in Table A-3) and the remaining below—grade Lo |

exhaust tunnel (BHI:2004b) are below the Washington State dangerous waste toxicity -

~criteria of 100,000 mg/kg for lithium carbonate and. 10,000 mg/kg for sodium carbonate .
. (WAC 173-303-100). In'addition, the lithium and sodium concentrations detected in the ‘,
.. soil samples-are consrstent w1th background levels detected in Hanford soils '
o (DOE—RL1996) G e \
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Table 5. Attamment of Nonradzonuchde Remedlal ACthl'l Goals for
- Protection of Groundwater and the Cot_um_bla River.

| | SoitRAG for | soilRAG for | SMEOMEONe | DEspEAne |
Nonradionuclides T G ion Veriﬁc‘:,ation_Data  Verification |Attained?
o (mg/kg) (mglkg) alue‘ , lData Vaiue (Yes/No)
_ : (mg/kg) {mgikg) -
Arsenic 220 20 29 24 - | Yes
- Barium - o132 224 65 B8 | Yes
 Cadmium . 0.81 0.81 - 0.19 021 | Yes
Total chromium 185 185 . e 10 7 | Yes
Hexavalentchromium | 8 2 042> L0428 | Yes
' Lead - 10.2 - 102 85 447 L Yes
 Lithium NA NA 12 .99 " Yes
Mercury 033 033 © 0.020° - 0.020° | Yes |
‘Selenium 5 078 . 0.30% -0.33° - Yes
Silver- 8 073 0.080° | 0.080° |  Yes |
Sodium ' NA ‘NA 400 3800 [ Yes |

aConstrtuent was not detected in cleanup verlﬁcatron samples above the anaiytlcal practlcai quantttatlon hmlt (PQL)., L

- The,value is the PQL. -

NA = not applicable.. There are no cntena for groundwater or river protect:on for llth:um and sodlum however the. =
cleanup verification data are below the Hanford Site background: action level criteria from the LSFF Closure Plan -

(DOE-RL 1995a). Hanford Site background concentrations for. lithium.and sod:um are: 33 5 mglkg and 690 mg]kg, e

respectwely

‘63

6.3.1 Radronuchdes

The nver protectlon RAGs for radlonuclrdes are |dent|cal to the groundwater proteotlon .
RAGs. The RESRAD modeling resuits were compared to the groundwater protectron e

COLUMBIA RIVER REMEDIAL ACTION GOALS ATTAINED

RAGs in Table 4. The results indicated that radionuclides arenot predicted to réach
groundwater (and by-extension, not predicted fo reach the Columbia River) at levels .

above 4 mrem/yr, therefore the Columbia. Rwer protectlon RAGs have been attarned n ,‘

- 6.3.2 Nonradronuchdes

Tabie 5 illustrates the comparison of cleanup verification values to the river protectlon
"RAGs. The table shows the residual concentrations (cleanup verification values) of -

* nonradionuclides are less than the listed river protection soil RAGs. The results of
- meeting the Iisted RAGs demonstrate that the RAGs have been attamed

 As noted previously, there are no appircabie river protection RAGs for lithium, sodlum :
- lithim carbonate, or sodium carbonate. The lithium and soditm concentrations '
N (assumed to represent the concentration of lithium carbonate and sodlum carbonate)
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detected in soil {sample results in Table A-3) and the remaining below-grade exhaust

tunnel (BHI 2004b) are below the Washington State dangerous’ waste toxicity criteria of L '

100,000 mg/kg:for lithium carbonate and 10,000 mg/kg for sodium carbonate
(WAC 173-303-100). In addition, the lithium and sodium values detected in the soil- e
- samptes are consnstent w«th background leveis detected in Hanford solls (DOE-RL 1996) o

6. 4 WAC 173-340-740 THREE-PART TEST FGR NONRADIONUCLiDES

'Sechons 6 1 6.2, and 6. 3 looked separately at compliance with direct exposure RAGs
'groundwater protection RAGs, and Columbia River protection RAGs. Section6.4. .
documents application of the WAC 173-340-740(7)(e) thiree-part test for nonradionuclides "
‘using the most restrictive RAGs appllcable to each decision unit (i.e., shallow zone and -
deep zone). The most restrictive RAG is defined as the lowest of the direct exposure;
.groundwater protection, and river protection RAGs." The direct exposure, groundwater
‘protection, and river protection RAGs are applicable to the 1 17-DR facilities site.
verification data set. ' The WAC 173-340-740(7 )(e) three- part test consists ofthe - .
following criteria: (1) the cleanup verification statistical value must be less than the

~ cleanup level, (2) no smgle detectioni can exceed two times the. cleanup criteria, and
(3)the percentage of samples exceedlng the cleanup criteria must be less. than 10%.

Table 6 summarizes the results of the WAC 173—340—740(7)(e) three-part test The table

lists the most restrictive applicable RAG (selected from the RAGs in Table 1), the maximum ) a

detected value, the total number of samples collected, and the number of samples . - _
 exceeding the most restrictive RAG for each nionradionuclide COC. The final column ofthe
- table describes the result of applylng the three cntena using the values !lsted in the o

* preceding columns. : : : L

Table 6 shows. the res:dual concentrahons (cleanup vent” catlon values) of ali i .
‘nonradionuclide COCs pass the WAC 173-340-740(7)(e) three-part test. Therefore the

cleanup verification sample data set meets the three—part test criteria when' compared tothe. i

most stnngent apphcable RAGs

As noted prevrously, there are no applrcable RAGs for lithlum sodlum llth|um - ,
carbonate, or sodium carbonate. The fithium and sodium values (assumed to represent 3
~ the concentration of lithium carbonate and sodium carbonate) for soil and remaining =
concrete are below the Washmgton State dangerous waste toxicity criteria of
100,000 mg/kg for lithium carbonate and 10,000 mg/kg for sodium carbonate -~~~ -
- (WAC 173-303-100). . in addition, the lithium and sodium values detected in the four sonl '
samples collected beneath the LSFF exhaust duct (Table. Am3) are consnstent mth :
background levels deteoted in Hanford soﬂs (DOE -RL ‘5996) '
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Table 6. Applrcatlon of the WAC 173-340-740 Three-Part Test

o i ‘Most. Strmgent Vg;iacl:tl:;n Maxrmum '-h Total .| Number RAGs
- Nonradionuclides ... Appllcgb,ie_RAG  Value Detected Number of Exceedmg Attained?
e . (mglkg) . - f (mglkg)* (mgikg) Samples Cr:tena B (Yes/No)
| ~ Shaliow Zone - s
~ Arsenic . - 20 .29 |81 | 5 0 . Yes
Barium 132 65 | 67 5 o “Yes
. Cadmium .- 081 - 0.19 018 |5, [ Yes -
Total chromium™ 185 4112 5 0 _Yes .
[ Foxavalent chromnum B 2 042 | o042 | Vs 0 Yes: -
 Lead 1.7 102 85 74 | 5 0 Yes :
L;thlum ONAL 12 a3t Y s .0 [ .Yes
Mercury 7033 - 0.020° | '0,.'020~ 5 B 0 Yes g’
Selenium | .. 078 . |  030° | -030 .| . 5. "0 | Yes .
-~ Silver' - 073 |- 0.080% | 0080 | 5 (U ‘Yes.
Sodium - CONA | a00® | 4%l B 0 | Yes
S _ .DeepZone - .. B o
Arsenic .20 24 26 .| .. 4 0 Yes.
~ Barium. o132 B8 |59 . 4. .0 ~Yes . |
. Cadmium o8t ] 021 021 | 4 0 : " Yes. -
Total chromium . 185 | 10 p 12 | a4 0 ‘Yes
Hexavalent chromium 2 042 ©0.42 4 S0 “Yes
Lead 102 44 42 4 0 Yes
- Lithium CONAC [ g9 a0t ] 4 0 Yes.
" Mercury 70.33 1.7:0020° [ 0020 -] © 4 | 0 .| Yes -
Selénium. 078 © |- 033 |- 033 . 4" "0 ) Yes
Silver 073 © 0.080° 0.080 4 0 . Yes .
- Sodium NA 390° | 400° 4 0 | Yes

' aC:nte:non is comparison to the cleanup criteria (RAG). -

bCriterion is no single detection can‘exceed two times the cleanup criteria. ' B
. “The total number of samples include field duplicate samples, which are included in the evaluation as separate samp!es

9Criterion is the percentage of samples exceeding the cleanup criteria must be‘less than 10%.

“Constituent was not detec_:ted in. cleanup venﬁcatron samples above the ana!ytrcal practrcai quarrtltation !nrmt (PQL)

The value is the PQL.

falues were below the Hanford Site background value of 33.5mg/kg.
%alues were below the Hanford Site background value of 690 mglkg: :
NA = not applicable. Thére are no specific cleanup criteria for lithium and sodlum however the cleanup venficahon :
data meet the three-part test when the Hanford Site background action Jevel critefia from the LSFF Closure Plan
(DOE-RL 1995a) is used. Hanford Site background concentrations for lithium and sodium are 33.5 mg/kg and

690 mg/kg, respectlveiy
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7.0 RADIONUCLID-E_-RISK!N_FORMAT!ON-. RRE

 The redronucilde RAG for dlrect exposure is derived from the Action Memorandum :

_ (EPA et al. 1998) and the Remaining Sites ROD (EPA 1999) and is expressed interms -

of an allowable radiation dose rate above background (i.e., 15 mremlyr) The RAG -
evaluation (Section 5.0) involved using the RESRAD model to-estimate total annual .

. radiation dose rates for 1, Q00 years for comparison to the RAG. Radlation presents a:

carcinogenic risk, and the RESRAD model also calculates the excess lifetime cancer,

risk associated with the estimated radiation dose rates using the EPA's Health Effects =
Assessment Summary Tables. (HEAST) (dated April 16, 2001, "Update of Radionuclide -

“Carcinogenicity Slope Factors,” available on the Internet at www.epa. govlradzatlon/heast); ‘
The "National Oil and Hazardous Substances Pollution Contingency Plan" (40 CFR 300)
presents a target range for residuai risk of 10 to 105, Figure 5 illustrates excess
lifetime cancer risk as esiimated using the RESRAD.model. Because of radloactlve :
decay, the risk decreases over time. The estimated site risk is largest {4.26 x 10‘5) at
present (2003), and decreases to 2.73 x 10% in 1,000 years. The estimated excess:

cancer risk due to radionuclides’in 2018 is 5:70 x 10°°. Figure 6 plots the radiation dose. o

' rate above background for the shaliow zone similar to Flgure 3, and shows the
correspondmg radionuclide nsk at present and in 201 8.

| f_r?igu;ew“s‘. RESRAD_’ Anaiysis_‘;: Radiohu'ciide Risk, All Pathways. -
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Flgure 6. RESRAD Analysrs Rad:onuchde Dose Rate, All Pathways,
_ ‘ Wrth Correspondmg Rlsk Values .
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80 STATEMENT OF':_P?{QTECT;VE'N_ESS..‘ L

Thrs CVP demonstrates that remedral actlon at the 11 7-DR’ facrhtres site has achleved

the RAOs and cofresponding RAGs established in the Action Memorandum (EPA et al.
1998), the Remaining Sites ROD (EPA 1999), the Phase Il SAP (DOE-RL 2000), and

the RDR/RAWP (DOE-RL 2002a). The femaining soils at the 117-DR facilities site -
“have been sampled, analyzed, and modeled. The results of this effort indicate that the

o materials from the 117-DR facilities site contamrng COCs at congentrations exceeding

'RAGSs have been excavated and dlsposed of at ERDF.. These results also indicate that - |
~ residual cancentrations will support future land uses that can be represented (or
: .bounded) bya rurat-resrdentral scenario and that residual- concentratrons throughout the -

- S|te are. protectrve of: groundwater and the Coiumbra Rlver

',However the deep Zone data are not typ:caily assessed agarnst dtrect exposure cnteria. o

- Therefore, the acceptability of unrestricted direct exposure to deep zone soils has not

~ been demonstrated, and institutional controls are required to prevent uncontrolled -
s drillmg or excavation into the deep zone (i.e., below 4.6 m [15ft}). The 117-DR facilities

_ site is verified to be remediated in accordance with the RAOs and RAGs of the Actron '

| _Memorandum and the Remarnmg Sttes ROD and may be backt“lied '

- In addition, demonstratlon that remedral act:on atthe 11?—DR facilities site has achreved'
the RAOs and corresponding RAGs established in the Action Memorandum and the

- Remaining Sites ROD meets the RCRA closure requrrements for the underlyrng so:ls
Flnal RCRA TSD certrt" cation of ctosure is pendmg .
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Table A-1. 117-DR Shallow Zone Radlonucllde and Inorganlcs
_ C!eanup Verificatlon Data, August 8, 2003 3 Pages)
Sampling | HE's Am-241 N c1a - Cs-137 Co-60 , Eu-152 . Eu54 |
TArea Nl..ln'_lbwe_r pcyg {al 'MDA - pCilg @ ;"MDAQ‘E“,SPCVH Q| MDA.| pCllg {Q| MDA. pci!g Q| MDA. | pCilg |Qf MDA -
A1 | Joowdo | 0.00E+00|-U | 1.70E-01} 1.67E-01 | U 13.10E+00 "1.908-02| [ 1.00E-02 | 2.00E-02.{ U] 2.00E-02 | 4.80E-02 || 4.80E-02 690E-02 U [ 6.90E-02
 [Puplcate of JOGW.Ji\ 0002400 | U |2.108-01| 1228400 U/ |2:805+00} 4.008-02 | 3.008-02 | 2.608-02 | U 2605-02"‘% 6.008-02 | |f | 6.00E-02 | 8905-02 U | 890802 |
oban. | J00Wde [-2.01E:08] U [1.22E.01|:1.16E-01 | U 7.83€-01) 1,00E02| U | 2.71E:02 | -4.12E-04 { U 273602 |1.926:02'| U | 6.05E- 0212;305-'02 U B.226-02
A2 | JOOWJ1 | 5.00E-02 | U]1,90E-01] 9.54E-01 | U |2.60E+00| 6.308-02| | 1.70E-02 1.50E-02 | U | 1.506-02 | 3.50E-02 | U | 3.50E- 02 | 5.206-02 | U | 5,206-02
A3 | JoowJz |0.008+00 | U |2.00E-01(-2.026-01 | U [2.70E+00[ 5:10E-02 | U | 5.10E-02 | 3.10E-02 { U | 3.10E-02 | 6.806:02 | U | 6.80E-02 [ 9.80E:02 | U | 9.80E-02 |
A4 | JOOW.3 | 0.00E%00 | U |2.10E-01] 5.75E-01 | U |2.706+00] 3.308-02| | 2.70E-02 | 2.60E-02 | U] 2.60E-02 | 5,80E-02 | U | 5.80E-02 | 8.50E-02 | U | 8.50E-02
Sampling | HEIS | Budss | Nws | "Pu‘f_zisa  Pu-239240 T snen’ T U-233/234
(Area . INumber| o9 Gl MDA | peiig. |@| MDA | pGiig Q| MDA | pCilg |Q| MDA | pClg |Q| MDA | pCilg |Q) MDA
. At |Joowdo | 7.108-02 | U {7.10E-02 7.048-01 | U [2.50E+00: 3705.02 U 2.808-01 | 0.00E+00 | U | 2.80E-01 |-1.908-02 U | 2.90E-01|4.94E:01] | 1.50E-01
|Puplcate off joow7 | 5.408-02 | U [5.40E-02| 112400 U 2.’80E¥_00 4.90E-02| U 3.70E:01 | 0.00E+00 | U | 3.708-01 | 4.60E-02 | U | 2.808-01 | 4.50E-01 | - | 1.80E01 |
Spinol | joowdo | 234802 | U 5.89E-02] 2368400 | U [5.798+00/0.00E+00| U | 817E-02 | 0.00E+00 | U | 8.A7E-02 | 5.68E-02 [ U 1.44E-01 | 6.86E:01| | 8.228-02
T AZ. | JOOWJ1 | 3.70E-02 | U|3.70E-02| 1.216+00 | U [2.40E+00]0.00E+00] U | 2.20E-01 | 0.00E+00 [ U} 2.20E-01 |-3.108-02[ U | 2.608-01 | 3.67E-01] [ 1.80E-01 |
A3 | Joowdz | 1.008-01 | U [1.00E-01] 7.368-01. | U]2.80E+00]0.00E+00| U | 2.70E-01 | 0.00E+00 | U | 2.70E-01 | -6.80E-02)| U 2,70E-01 | 5.25E-01] | 1.60E-01
A4 . | JOOWJ3 | 5.50E-02 | U |5.50E-02] 6.00E-01 | U [2.40E+00]3.70E-02] U | 2.80E-01 | 3:70E-02 | U [ 2.80E-01 |-3.70E-02| U | 2.80E-01 | 6.62E-01| | 1.60E-01

*Strontium-90 is the cortaminant of concern fdentifled.In the 100 Area Remed:al Actfon Samplmg and Analys:s Plan, DOE/RL- 96~22 ‘Rev 3 s, Department of Energy,

- Richland Operations Office, Richiand, Washington The values reported here are for total radxoactlve stront:um
HEIS = Hanford Environmenta! Information System |
MDA = minimum datectable actlwty
Q  =qualifier . . ' )

Ly o= The constituent was not defected The associated value is the Iaboratory detechon |IIT|lt or MDA
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Table A-1. 117-DR Shalléw Zone Radionuclide and 'Inoi'ganics'

Cleanup Verlflcatlon Data, August 8, 2003. (3 Pages)

1 Sampling

‘Area

" HEIS
Number

U-235

U-238

 Arsenic .

Banum _

Cadmlum

 pGCilg

'..‘Q:

'I'\'IIDA_‘

pCig

Q.:

MDA

mglkg fal. paL

s

mglkg

Q

- PQL

mglkg

Tarl

FaL .

Al

| JoowJo

- 240E-02

u

1.80E-01

6.52E-01 |

- 1.50E-D1

2 TE+H0

'3.8E-01

| 6.7E401

.2 OE 02 )

T70E02 |

' 4.0E-02

Duplicate of}

Joowdo

JObWJT

0.00E+00

U

2.20E-01

. 5.08E-01

' 1,80E-01

| 3AE+00 | -

| 44E01

| B7E+01 |

20E02_-

1.9E-01

‘4--'05':0.2' 1

Split of
JOOWJO

J0OWJ9

9.83E-02 |-

5,33E-02

9.16E-01

] 1.038.01

2.50E400 .|.

' 2.30E-01

6.80E+01

'4.30E-01-

-3.80E-02

- 3.80E-02

"~ J0OWS1 |

"0.00E+00

Lo

210E-1

. 2.98E-01

1.80E-01

2.7E+00 -

 44E-01

6.2E+04

| 2.0E-02

(4.0E-02.

4.0E-02

A2
v

JOOW2-

2,50E-02 '

<

1.90E-01

3.156-01

"1 1.60E-01 -

| 24E+00.

3,9E-01 .

5.9E+01

- 2.0E-02 .

4.0E-02

- 4.0E-02 -

e

JOOWJ3

| 7.50E-02

1.90E-01

5.79E-01

| 2.9E4+00

A2E:01

' BI0E+01

10 20802 |

4.0E-02.

clcicl

40802 |

- :1_,605.91

Sampling
Area

HEIS

- Number

‘Chromium (total)

'Hexavalent Chromium

Lead

“Lithium

Mercury

~mglkg -

Q

-PaL -

_mglkg.

Q

cPoL

.mglkg 1Qal PaL ..

.‘ - mglkg.

PQL -

' mglky

Ja

CPQL

© A1

- JOOWI0

1.2E401 - [ |

9 0E-02 I

42601 -

C42E01.

" B.OE+00

LTE-0T

1.0E+01

Ql

| 2.0B027[

"1 oe 02 .

Ul

10E 02

: | Dupticate of}- oz

JOGWJO -

128401 ||

f 05-01 7—

4;2‘&-91;_ |

42601

- 50400 |

2.0E-01

998400 | -

'205 02 .}

' 20502

Splitof

Joowdo | Joowds

1.00E401 |

=R 80E—02 )

3 50E-G1'

“3.50E-01

's_.mémo_- :

| 140801

1.26E+01 |

720801 |

1 ..'?_QE-'OZZ

'1..7or-:~oz‘ .

A2

| Joowut -

SRR

“A0ED1 |

41E-01

4AED1

4BE0 |

1.3E-01

[ 1AEs01 4 |

2.0E-02 | ..

2.0E-02 -

D 2.0E:02

A3

JOOWLI2

B4E+00_

- 9-OE~02_

~4.1E-01

| 41E:01

1 7.4E+00

|- 1.8E-01:

-1.3E+01

: 2.0E-02

| 2.08-02

2.0E-02

B A4

-JOOWI3

_9.3E+00

'10&01!'

42E-01 -

clelel @

4201 |

438400 -

- 4.9E:01

7.8E200 .|

“2.08-02 .

2.0E-02 |

l=lele fcﬁ

| 2.0E-02°

MDA 2

HEIS = Hanford Environmental Info:matlon System

Il-' Il

PaL-
Q

= tinimtirm detsctable activity: -
practical duantitation limit -~
qualifier : : :

U =The constituent was not detected Tha assomated value |s the Iaboratory detectlon I;mlt or MDA

0ARY
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Table A1, 117 DR Shallow Zone Radlonucllde and Inorgamcs
- Cleanup Venflcation Data August 8 2003 (3 Pages)

“Sampling |
- Arga o]

HEIS | . Selenium ol Taiver | Sodium'

Number I mong [Ql- paL. .| mghkg |Q[ -PQL | mgkg  !@[  PaL

AL

- Joowyo 1. zeE-0t Ul 26E01 | .7.0802 |U| 7.0B-02. 3.8E402 6.4E-01

' [Duplicate of
|- Joowdo~

soowy7.| soE-01 [U| aoE01 | seE03 |[U| soE02 .}295+02 L | 7aE

" Split of
JOOWJO

[(¥3

- JoowJs |-2.208-01

220801 | 570802 |U| 670802 | 271E+02 |- | 1.45E401

A2

JOOWJT | 28801 |U| 28801 | 8.0E-02 |U| 80E02 | 45E+02 | | 6.9E-01

A3

cley ©

Joowyz | 27801 [U| 27E-01 | 7.0E-02 |Uj.7.0E-02 | .34E¥02 | | 6.8E-01

BYYH

| Joow.ia' 29E-01 . |U[ 29E-01-| 8.0E-02

cleic| <

TBOE-02 | 20E402 | | TAEO1 |

HEIS = Hanford Enviranmentat Information Systern -

" PQL = practical quantitation limit
Q . =qualifier.. : : :
oW _‘ = The oonstltuent was not detected The associated vatue Is the |aboratory detectlon hmit or MDA

0%y
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Table A-2 117-DR Deep Zone Radlonuclide and Inorgamcs

Am-241

Cleanup Venf;cat:on Data, August 8 2003. (3 Pages) -

| sampting | HEIS | R X Vi CeA37 Co60 - Eu-152 Eu-154 -
Area  INumber| pciig |aQ MDA | pCilg (@] MDA | pCiig {Q] MDA | pGilg Q| mpA | pCig |@| MDA | pClg |@| MDA
A1 | JOOWJ4 |-7.00E-02| U [1.80E-01 | 7.64E:01 | U |2.40E+00| 4,50E-02 | U | 4.50E-02 | 4.30E-02 | U | 4.30E-02 | 8.80E-02 | U | 8.80E-02 | 1.50€-01 | U | 1.50E-01
Dupleate oft Joow.s | 8.208-02 [ U [2:108-01 1.68+00 | U 12.00E+00| 6.006-02 | U 5.00E-02 4.505'-02 {u] 4.505-02 | 9.20E-02 | U | 0.208-02{ 1.40E-01| U | 1.40E-01
Splitof | joowko | 5.128-02 | U [6.04E-02] 416E-02 U 782801360502 | |1.71E-02 | 3.56E:08 [U 1.67E-02 |-1.62E-02 | U | 3.626-02 |-3.008-02{ U | 4.87E-02
A2 {JOOWJS |-2.40E-02| U [1.80E-01 17E. 01 | U |2.40E+00] 3.90E-02 | U | 3.90E-02 :3 70E- oz"y, 3.70E-02 | 7.80E-02 U | 7.808-02 [ 1.20E-01 | U] 1.208-01
A3 |JoowJe 0.00E+00 U {1.80E-01] 4.06E-01 | U{2.50E+00{ 4.90E-02] | 3.20E-02 | 2.90E:02 | U [ 2.90E-02 | 8.70E-02 | U | 6.70E-02 | 1.10E-01] U | 1.10E-01
Sampling HEIS Eu485 1. NR83 . | ' :l;P-u.-z_a.s _ V_Pu-'23912fl_0 A §r-90° U-233/234
Area _[Number[“ocifg |Q| MDA | pCilg |Q] MDA | pGilg Q] MDA | pCilg [Q] MpA | pcig .[a] mpa [ peug | mpa
A1 | Joowd4 9.7,0;5-02 U ]9.70E-02| 4.46E-01 {U |2.50E+00]1,08E-01 | U | 4:10E-01 | 5. 305-02 u 41GE-01 -6.50E-02| U |'2.00E-01 [ 5.36E-01{ | 1.70E-01
Duplicate off oy g | 0.808-02 | U [080E-02] 1.72400 | U 3.60E400} 4.70E:02| U 35.665-01 o oors+ou u 3605-01.'_ “2.80E:02[ U | 3.008-01 | 4.04E-01| | 1.80E-01 |
- Spitof | oowKo | 4.625-02 | U [4.67E-02].34E+00 | U [6.17E+00/0.008500] U 7115-02 . 255-03 U 1:26E-01 | 2.008:02 || 1.97E-01 [6.68E-01 | 7.18E-02 |
a2 | JoOWds | 540502 | U | SADE-02] 1,59E%00 | U [3.10E¥00]0.00E+00] L] 3 70E-01. 5005400 | U] 370501 | 6.00E-03 | U | 2.805-01 |4.238.01] | 1.60E-01
A3 | JOOWJB | 1.10E-01 | U |1.10E-01] 1.98E-01 | U |3.00E+00| 4.20E-02| U | 3.20E-01 | 0.00£+00 | U | 3.20E-01 |-7.60E-02| U | 2.00E-01 | 6.19E-01] [ 1.60E-01 |

“Stront:um-go Is the contaminant of concermn identified in the 700 Area Remodial Action Sampling and Analysis Plan, DOE/RL-96-22, Rev. 3, U.S, Department of Energy,
Richland Operations Offics, Richland, Washington, The values reported here are for total radioactwe strontium.

HEIS = Hanford Environmental Information System .
MDA = minimum detectable activity
Q  =qualifier

U =The constituent was not detected The associated value Is the Iaboratory detection limit or MDA,

0 Aoy
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u = T he constituent was not detected The assoclaied value is the Iaboratory detection 1imlt or MDA,

Tabie A-2 117-DR Deep Zone Radlonuchde and Inorgamcs
Cleanup Verification Data, August 8, 2003 (3 Pages) ' ,

Sampﬁﬁg" HEIS -235 : U-238 ‘ ' ' Arsemc ) Barlum ) - 'c.admlum ;
Area - | Number [~ poifg. 1@ MDA | .pCilg |Q|  MpA mghkg - |Q| POL . | makg |Q] PaL mgkg |Q| PQL |
A | JoowJ4' | 0.00E+00 U 210E-01 | 6476017 | €70E-01;| 2 3E+00 | | B.9E-01 | 5.3E+0f 20E:02 | 40602 [u} 40602 | - -

DR eate ol - JoowJe- -520E-02/.._'7_ ul 200801 | 6otE01 | | 16001 | 2eevo0 | | asmor | semeor | | 20e02 | a7E0i ] | 4oE02

Spitof | Joowko | s.se.02 |U] 4ece02 | BsiEor || 7aeg0z | zagioo | | 24801 | esesor | | admor | ssmoz |u] asEoz-
A2 | JOOWJ5 | 5.10E-02 |U| 2.00E-01 | 520801 | | 1.608-01 | 206400 | | 42E-01 | S6E+01 | | 2.08-02 | 17E:01 | | 4.0E<02
A3 | Joowss | 0.00E400 |U] 1.90E-01.] 5.16E-01 | | 1.60E-01 | 22E+00 | | .4.28-01 | 5._8"57»91- 1.1 20802 | 21E-01 4.0E-02

Sampling | HEIS < |  Ghromium (fotal) | HexavalentChromium | '~ Lead . ~Ligam  Mercury -

‘Area | Number | mgikg [Ql. - PQL. | ‘mgik¢ -fQf PQL | mokg Q| PaL |- mglkg clal paL | mokg Ja@| PaL
M JoowJ4 | 87Es00 | | 0.0E-02 | 42E-01 [U| 42601  3.9E+00 18501 | B7E400 | | 20E-02 | 20B-02 U] 20802
Dupliato off Joowss. | 125&01 001 | 42801 [U] 42501 [Ldzes00 | | 20801 | seEroo | | 20m02 | 10E02 |uliroEc2
_ J%‘(’)'\‘Lﬁz JOOWKO | 1.0E+01 5.9E-02 | 35601 (U] 35601 | 41E+00 | | 14801 :1,4_Eu+._c1‘ | 78801 | 1702 |U| 17E02

A2 | JOOWJS | 8.2E+00 | | 10801 | 42601 |U| 42601 B.7€+06 TOE01 | 1.0E+017| | 20602 | 10802 |U| 1.0E-02
A3 | JOOWJS | 9.9E+00 1.0E:01 | 41E-01 [Ul 44E-01 | 3.0E+00 | | 1.0E-01 | 8.2E+00 20E-02° | 1.08-02 |U} 1:0E-02
 HEIS = Hanford Erivironmental Information System o ' : '

MDA = mrinimum detectable activity

PQL = practical quantitation IImlt

Q =qualifier

0 "Aey
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Table A-2 117—DR Deep Zone Radionucl:de and Inorgamcs
| Cleanup Verification Data, August 8, 2003 (3 Pages)

" HEIS = Hanford Environmental fnformation System :

'PQL = graclical quantitation Tirnit o

Q. =qualffier: .. . ' : o IR
U= T he oonstltuent was not detected The assocnated valua is the Iaboratory detecnon I:mlt or MDA

‘Sampling | HEIS. . Selenlum . Silver ; Sodlum o
Area | Number | mgikg . Q| POL’ | mokg |Q ‘PQL mgkg  |Q| . PQL.
AT | Joowdd | 27E-01 |U| 27E:01 | 7:0E-02 {U| 7,0E-02 | 3.0E402 8.6E-01

|Duplicate off . NERNN N VR IR VO R [ |

Joowya | Joowds | 3.0E-01 | U/ 3.08:01 ‘;l.a_.oe-oz Y} 80502 288402 7.3E-01
Splitof | e . . - arm s il 1 s amers g

| JoowJ4 | JOOWKO | 22801 |U 72_.25-\0‘_17 8.5E-02 u B.5E:02 | 28E402 o |.1.5E+01
A2 | Joowds ‘| 29E-01 - |U| 29E-01| soE-02 JU| 8.0E-02 | #0E+02 /| | 7.0E-01

A3 Joowds |- 3.3e:01 Ul 33E:01 | seE-02 U] 8.0E02 | 3.0E+02

S7AB01 ]

;0"Aé}_-|' '
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Table A-3 Large Sodlum Fire Faclhty Exhaust Tunnei

RCRA Verification Data, August 8, 2003

s'ahibl'ihg* | CHEIS | L"hlum‘”’ S Sodium™®
s Northing Eastin rigliiy o ]
Locaton Lo -.“. . | Number:| “mgikg [@] PaL | mgkg [G] PaL
Tunrel 1. - | 151237.83 57374916' JoowMt [ 14Ev01 | | e4E-D1 | 39Ew02 | | 21E+00
'Dggggﬂa‘}jfff 151237.83 573740.16°| JOOWMS | 118401 | | 1.0B+00 | 40E+02 | | 23Ev00 |
Equipment Blaik | , 4. aa aa | Y e | BN N APV BT B ‘-'
| “or doowni - | 191257:83 | 873749.16 | JOOWM® | @701 |U[. OTE01 OBE00 || 226400 |
Ecowgysphtof inngan] Eraran 16 IECOMTDE] & o e g |- N O
Sobnmr | 19120789 | arandato |(CUER) AR | | 1Ee0 | NA | | M
Tl.lnne]2 - 115122849 | 573749.04 | JOOWM2 | 4.2E+00- | | ..7E-01.| 4.3E%02 [ | 2.2E+00
Tunnel:3 - | 15121915 | 573748.02 | JOOWM3 | 1:4E+01 | | 89E-01 | 46E+02:| | 200E+00
Turhel4 - | 161200.81 | 573748.70 | Joowma | 4.0B+01 | ‘| 1.0E+00 | 1.0E403 | | 23E+00

- "’Dangerous waste ciiterla ooncentraﬂons for lithium carbongte and sodium: carbonate are 100 000 mglkg and
10,000 mgrkg, respecﬂvely (WA 173-303-100, "Dangerous Waste. Regulations")
hHanfc'rd Site background coricentrations for. Mthium and sodmm are 33 5 mglkg and 690 mglkg, respectlvely
~ HEIS = Haitford Environmerital !nforrnatlon System ’ )
"NA  =not analyzed
PQL = practical quantltaﬁon fimit

Q- '-quallfer

u .= The constituent was not detected Tha associated valug is the Iaboratory detechon hmlt or MDA

gAey
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Tab!e A-4 117-DR Shallow Zone 0rgan|cs Cleanup Verlflcation Data,

August 8, 2003. (3 Pages)

. JOOWJO

JOOWI

oW

e ' ) L JOOWST JOOWJ9 - JOOWJ3
SampleLocaﬁon - - — , :
) Sample Area At - - Dupllcate of JGUWJIJ . Splitof JOOWJO {. Sample Area A2 - .| - Sample Area A3 Sample Area A4
Consmuent Class| ‘jighkg | Q] PQL | potkg [Q) "POL- | ngkg |Q} -PQL pokg | Q1 PaL -} ngikg {Q| POL uglkg, Q| - PAL
124-Trichiorobenzene SVOA| 380 | U] 350 350 |Uj 350 . 18 - J U1 - 340 340 U 340 340 ful 340 | 3s0 Ju| =as0
1,2-Dichlorobenzena- svoal. .as0 Ju] ss0-| 350 J U 350 12 - fuUf 340 | 340 jul 340 340 (U] 340 | 356 [ul a3s0
1,3-Dichiorobenzene SVOAl- 380 JU| 350 [ 380 ju|-350 | 12 [ul 340 340" [ U] a0 | 340 fu| 340 350 |U| 350
1,4-Dichlorobénzens - SVOA[. 3500 | Y| 350 | .3s0- U} 350 14 | U 340 | 340 [U] =40 340 {U]| 340 360 Ul 350
2,4,5-Trichlorophenot svoal- 870 Jul e | s ju| 870 31 {U] 340 8e0 | Ul se0 860 jU| 880 880 {u| &80
2,4,6-Trichforophenol svoa[- 350 fu] 380 |ds0 jul| .as0 | a2 Jul sao | amwo Ju| 240 340 |u]- 2340 | 350 U} 350.
"|2.4-Dichlorophenal -~ |svoal sso ful 350 | .csso {u| 380 |28 ful| sa0 | 340 JUul-as0 | a0 Jul =0 | 3s0 U] ssc
" |2.4:Dimethyiphenol SVOA| - 880 | U | 850 | 350 [U| "3so. | 20 | U] 340 | -za0 [UT as0 | 340 Jul as0 T as0” [U]" as0
2,4-Dinitrophanol - |svoal s70- | W 80} 870 w870 | -e6- |w] 1voo-| se0 [ul se0 ] dso u| -ssd. | sso |U| ss0
- |24-Dinitrotoluene ASVOA[ 350 |-U| 350 | 350 “|U|-.350. | 18 |Uj a0 |- a0 [yl 340 340 - {U] . 340 ase Ju| 3s0 -
2,6-Dinitrotluéne . _Jsvoa|- 850 Tyl 7aso- jou3s0 U [ sse- |20 fu a0 | a0 Ul om0 ] ado Ui a0 350 - ju| . 350
[2-Chleranaphthalene |sVoA| 880- | U | 8Bo- 380 [u| c@so- - 16 U] 340 |40 U] 340 | a40:Ul 340 [ as0 U] aso
|2-Chlorgphenol JsvoAl 350 {uU | -3507 | 350 [U] 380 - 14 |U| 340 340 [U| 240 { "as0 [U] 340 | as0 lu| 30
2-Methyinaphthalene’ 18voal. 3s0- fu|  3s0 § o350, fwg.. 360 |15 |U) 340 | -tag0l ful| 340 340 U] 2340 350 (U} 350
2-Methylpheno! {cresol, o-). .. ISVOA] "360 | U | 360 ¢ ‘@80 | W1 350 | 20 -ful a0 | ado fu{ 340 |40 [uf 340 [ aso Ju]. ss0
"[2-Nitroaniline _|svon} dro: | U 8o j. 870 Jui-s0:| 39 juf 1700 |:se0 fu:seo. [ sso [U] se0 | sso [u] eso
2-Nitraphenal ~ IsVOAY 3s0: | U | 350 350 .| Wi 350 20 U} 340 -]|-240 juU| 340 | ado -[ul 340 | 3s0 Ui 350
3,3Dichlorobenzidine ~isvoal 350 (U] caes0 | osso |ul aso 24 jU}. 340 . |- 340 Ju| 2340 | 3do || ima0 | a0 (U] as0
- [3-Nitroaniline o cisvonl erol (U | e7o | sm [y a0 "o7- U} 1700 | seo tu| gso |- se0 [u] eeo’ | 8o [ul &80
4,6-Dinitro-2-methylphencl-  1SVOAl 870 U | 870 | sroc|ujier0- | .64 U 1700 | @so ju| es0o | 860 "|Ul-ee0. | sso [u] - 880
4-Bromophenylphenyl ether  [SVOA] - 380 - [u| 3s0. [ -as0 | U}~ as0 228 Ul 340 | ag0 ful-gdo | 340 fU].-340" | ss0 [U] 380
_ |4-Chiora-3-methylphenol SVOAY. 380 [w]| aso: |[Cabo |ud aso [o-2v pu] %40 | 340 fu| sao |34 |uloadol | aso [ul  aso
4Chloroaniline - SVOA! 350 | U| 350 aso Ul 380 | 32 U 340 ] 340 jul 340" |: 340 “|u| 340 350 |U| 350
4-Chiorophenylphenyl ether  |SVOA| 350 | U | 380 |., 350 | U.| - 250 | .19 |0 | ‘340 | 840 |u| 340 340 |U| 340 350 U] 350
4-Msthylpheno! {cresol, p-) svoal . 350 |U] 3s0 350 [t 350 |82 -ful 340 | 340 jul 340 | 340 ju| 340 | 350 U] as0
A-Nitroariline SvoAl g7 v a70 a70 | (r] a0 CF 23 U 1700 | seo. | U |- Be0 -} 860 ‘{U] 88O 880 {U| 880
4-Nitrophenol SVOA] 870 - |U| 870 B70 |U| - 870 44 | U | 1700 880 | U] 880 | 880  jU} 880 880 {U] 88O
Acenaphlhene svoal 3s0 |U| 360 aso Ju| aso 17 | U] 340 340 [uU| 340 340 |u| =40 | .30 |ul - =280
Acenaphthylena. svoal sso [u] 350 350 |ul aso | 17 Ju| 340 | ad0 [uU] 240 .| 340 fu| 340 350 - |u| 250
Anthracene svOAl a0 [uf as0 ] a3s0 U 850 | 18 U{ s | 340 (L] 340 340 |u| 340- | 3so Ju| 3so

PQL = practical quantitation limit’

Q = qualifier- .

SVOA = semivolatile organic analyses
_ U =The constiiuent was not detected The assocuated value is the analyucal rneihod PQL
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Table A4, 117-DR Shallow Zone Orgamcs Cleanup Verlfncatlon Data,
- August 8, 2003 (3 Pages) |

JOOWJO -

J = The donstituent was detacted and value estimated below lhe associated PQL value, '
PQL = practical quantl[gl_lon lieit : . .

Q= qualifier -
SVOA = semivolalile organic anatyses

U - =The constituent was not detected The assocuated value is the anslytical method PQL

- S JOOWJT "JOOWJ9 _ JoowJ1 JaowJz ~JOOWJ3
Sample Location - - ‘
. i Sample Area At Puplicate of JODWJD Split of JOOWJO ~ Sample Area A2 Gample Area A3 Sample Area Ad
~ Conistituent Class] pgkg | Q| POL | uokg |Q] POL "|'ngkg {Q] POL | pokg |G| PAL. | poikg {Qf Pat | wokg |Qf POL
*|Benzo(a)anthtacene svoa| aso |.U| as0 24 1J} 350 24 | Ul 340 88 | J| 340 | 18 |4 s40-7-850 Ju[ as0 .
Benzo{a)pyrene - svoal 3s0 [ 350 20 [J] 80 |20 U] 240.] a0 J | 340 340 |ul.340 350 - (U 350
Benzo(b)fiuoranthens SVOA{. 380 | U-| 350 3o (U 350 40. U] 840 3 TJ{ 340 | 340 |U| 340 350 (U] 350
Benza{ghi)perylene ‘|svoal 3s0 U ago 350 |U] as0 100 | U | 340 340 [U| 340 340 |U| 340 | 38850 {U| - 380,
Benzo(k}fluoranthane SVOA| 350 [U} 350 19 |J| 380 - 20 Jul| 840 25 | J| 240 340 (Ul 340 850° U] 850
et svoa| 350 |u| as0 | as0 Jul aso |16 [U| 3w | a0 Ul a0 | a0 [Uj a0 | aso (Ul 380
Bis(2-Chlorosthoxy)methane(SVOA] 380 | U | 2s0 350 JU| 3850 [ 21 Ju| 340 [ =240 JuU| 340 | 340 [UJ 340 | aso JU] as0
Bls(2-chloroetiyl) ther. . [svoal 350 U] aso- [ ss0 [u] sso. |, 14 [U]| =340 | se0 U] =40 340 U] 340 | 30 [U] 250
Bis(2-ethiylhéxylyphthalate  [SvOA}l - B1- | B] 280 | 30 ‘[B) as0 35 |u| @40 | sa0- Ju| a3do .| 83 |BJ 340 [- 350 |U] 350
Butylbenzylphthalate -Jsvoal ss0. LUl -aso 380 ;| U| as0 27 jU| 340 | =340 |U| -340 340 (U] 340 | 3s0 [U] s3s0
|Carhazole |svoar as0 Jul 380 | caso -|uf 380 | 21 Ju|.340 { 840 |U| 340 | 340 |U} 340 | 350 U} 380
Chryserie ~1SVOA| 350 put 380 | 27 4| 380 5 fU ] 340 85 | J{ 840 340 | U] 340 350 (U] -3s0 .
Dibenz]a,hlanthracene  [SvOA|- 350 || 380 | -3s0 JU| . aso .| 84. JU} 340 | =4~ |U{ -ad0 | 340 -[U[ 340 | 380 Ju] as0:
" {Dibenzofuran- - levoal 3s6 | w] o ods0 ] sso cJu|-dse - 23 fU 840 |--adofuU| 840 | 340 . |U] 340 350 |u] 350
Diethyiphthalate,. - -|8voA| "3s0- | W | 850 | “asei - | a3s0  { a2 J U] 30: | a0 U] ador | aa0-|u| as0 | asor U8B0
Dlmethyl phthalate svoal 350 -[U| 50+ ~380 fu |- 360 20 U 340|340 U] T340 ad0” |U| 3a0 )| 3s0 -|u| 38D
Dl-n-butylphthalate svoal aso-|U| 9o {8 Ju-ase o2 (U =40 mdo- {u| a3d0 | 340 . juUf-340-] 380. |U] ‘350
- |Dln-octyiphtrisiate |svoa| sso. |u| @0 '} 360 jUJ- 360, | 150 [U] 240 ] ds0 Ju sa0 | 340 |WI 840 | 360 jul 860
Fluotanthana svoal 23 [Jf ssa -1 30 1| ase 24 (U] 340§ 10 {J| 340 22 4] 340 | 380 |u] -360°
Fluorene lsvoal| asso M| 3s0 § 3so jul sso 1200 Ul sd0 - f.-3d0 U] 340 as0 U 840 380 U] 350
- |Hexashlorobanzene svoa| aso. [w| .8s0 1 aso juU| aso. [ .18 U] 240 | 340 -Ju].ss0. ]| 840 fu| 340 | 380 {U| as0
Hexachlorobutadiene - - [SVOA| 350 | U| 380 | 380 {U] 380 12 (U] 340 | 3400 {U| 340 ad0 (U =40 350 |U| 380
* |Hexachiorocyclopentadiene [svOA] as0 U | as0 { a3sp- ju | 350~ 74 U{- 340 340 {U| -340 340 | U | 340 .380 |U| 350
Hexachioroethane “|sVOA] 350 Ul 3sp 380 Ul - 350 17 (U 340} . 340 .U | 340 340 | U | 340 350 |U]| 380
indeno(1,2,3-cd)pyrene svoal 350 [u]| as0 350 |u| as0 | 18 JU| 310 | 340 [U]. 340 340 |U| 240 350 Ul 350
Iscphotdne SVOA] - 350 | U | "3s0 as0. | U 36D 19 U| 340 340 Ul 340 | 340 |y 340 380 {u]l aso .|
Naphthalene svoal 350 . |u| aso 380 |u| 250 5 | U| 340 ad0 JU| 340 | 240 Ju| 340 | 350 [U] . 350
-|Nitrobenzene SvoAaj 350 (U] 3500 | 380 {uU| a60 19 - [u]. 340 | 340 {U| 340 a0 . [ul 340 350 [u]| 880
ﬁg‘r‘gﬁgﬁg‘ﬂ SVOA 3s0. [ U “as0. | a0 |U '356-" "29' u "34@_1 | a0 |U| a0 | la4_’o Ju| ad0 ':;5'0 ul as0 -
N-Nitrosodiphenylamine - [SVOA| 280 [U] 3s0 | 3s0 |uj 3s0 21 [Uf 340 340 {u]| 340 aq0 | U] a3a0.| a3s0 [u| 380
8 & The constituent was detected in the laboratory blank sample. o '
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Table A-4 117 DR Shaliow Zone Organ ics Cleanup Verlflcatlon Data
: August 8 2003 (3 Pages)

JOOWJZ

T J0OWJ3

BVOA = semlvoiaulé organis analyses

u

. =The canstituent was not detected The assuciated value Is the analyllca[ methud PQL

- Sampla Location J00W50. —J00WT Joow3e JOOWa 2 7
R 7 Sample Area A1 DuplicataofJoowJo - Spiit. ofJODWJD Sample Area A2 | Sample Arga A3 | Sample Area. A4
.- Constituent JClass | pglkg Qi .PQL pglkg Q| PaL pglkg QP | pghg | Q] PaL |ouokg | @ | PaL Eougkg Qb P
Pentachlorsphenol sVQA'— 870 |U ). 870 | 870. | U] 8707 -1 120 Jujavbo [.-seo-Lul. a60 | -ee0 [ U | ae0 1 "ss0” {u] aso:
Phenanttwene - - [svoalt 3s0--|Uf as0 i sse - Juiaso ] w7 [l -mad |20 [a d40 { aa0--| Uf.340 | 880 |U| 350

~ [Phenal’ ~levoal aso |u]. 3s0 -} ase (U - ds0- | cen TUL 340 T 30 T s40 1 240 [0 ] a0 [ 3% |U|. 350 -
iPyrene {svoA]. 24 JJaf -es0 ] 86 [4) 380 | 28--Jul 340 [ 100 [y] 840 | 20 J-47 a0 | 380 -Ju] 380
-J7 = = The constitent was detscted andvalueesﬂmated bslowthe assoclated PQL vaiue; e T i ST S
" PQL . =practical quanhlailon limit : - ‘
Q = qualiier

0 A9y
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POL = practical quantitation limit

2@ Fgualifler
. 8VOA =gemivoiatile organic analysas . : R
U = The constltuent was not detected The assomated va!ue is tha analyﬁcal method PQL

b % ® ‘x
Ve
Table A-’-S 1 17~DR Dnep che Orgamcs Cleanup Vnrufacatuon Data,
' ' : August8 2003. (3 Pages)
' R JGDWJ4 T JaowWge.. ] - JODWKO L .JoGWJs.‘ - JOOWJE
Sample Lucalion . TR -
L Bample Area A1 Dupiicate of JOOWJ4 . . Splitof JOOWJ4 . | - Sample Avea A2 Sample Arpa A3 .
Consmuent ‘[Ctags|. . pgikg. || @ -LPQL | wotkg.J0l. POL | pavg [Q1 POL | pong 1@ POL | waks ol PoL
,1.24-Tﬂcmorobenzene “|svoal- 3s0. (U] as0 |--ds0 f Ui 850 | 18 lul 30 | 3s0 |y 30 .| =60 [uf: zs0
1,2-Dichlorobanzene fsvoa| -ss0 U} 350 | =80 fuj 30 | 138 JU| #40 [ sso- U] 380 | aso. Ju] aso
13-Dichlorobenzene . |8vOA| 380 |U{ 350 | aso juU| .as0 42 fu] 340 |-ss0. |ul 350 | 350 jul 350
14-Dichlorobenzene . - - |&voal 380 Ju[ 350 { 880 [O]| as0 | 4 {u| 240 360 | U] @80 350 (Y| 380
2,4,5-Trichlorophsnal - ° |svoal 870 juU| 870 | evo LU aro | 32 |ul a0 | sro |U|. s 860. |U] 860
2:4,6-Trichlorophenol svoal ss0 |uq @50 ] 350 . |u} 350, | az [ Ul 340 aso |u| a0 | as0o [U] aso
|24 Dichiorophenol svoal 350 |.u] aso as0 JUf as0 | 2r [u{| 240 350 Ju| 350 | 380 |u|l 3s0
|2,4-Dimethylphenol |svoal  a@so. [uif-esg | as0 fuq{ ago 30. JUl aso | aso [b| a3s0 350 |ui.. 350
2,4-Diritrophanol - isvoal  sro” |u | sro.t 870 |uf:-e70- | e7 Jul 1700 |.870 |U| 8ro |- 880 |U| 60
2 4Dlnitrotoluene jsvoal 3500 (U as0- ) as0 W[ 350 -] 19 Ju| ado | aso, [U] -850 | aso - |ul| as0
|2.8-Dinitrotélierie o levoay-aso fuy] sso | asp fuU|- @0 | 21 U 340 | aso U aso | aso |U] ss0
2.Chiorénaphthalens . .. - [SvOA| 350 U 30 350 Juy. .380- 1 16 [u]| 840 | 850 Juj 850 | a3s0 Ju| 380
2-Chloraphenot . |svOa| 350w -#s0 | ‘aso: (U o380 ] 14 [U| ‘sa0 } 350 |[U{. 380 |. 380 jul ss0
2-Methylnaphlhalena ' |svoal 350 -l Ul . 350 350 |uf @0 {18 Ju| 340 |, 380 |ul 3s0° | as0 ju| 350
2-Methylphenol (cresol 0-) fsvoal "ss0 Jul -aso | 30 | U{. 380 . 20 || .md0 a0 {U| ‘Es0 | 360 -|U| 350
2-Nitroaniling L |svoal sre [ U a7o ] evo U &ve . | 38 lul oo | sro U] &7 ) 860 u| sso
2:Nitraphenol - |svoa] @80 . Juf-osso | aso U asp |20 || ado | aso [u] 3so | 3so Ul as0
3,3Dichlorobenzidine. . dsvoal . sso, U 350 | 3s0 Jud @50 1. 24 - |uf-m | aso |ul @s0 350  |u]: 3s0
SNitroanline N EN I R R 70 Ul 8o’ [ v [uUli1vo0 | 8vo Ju] ere | ‘mso [u] seo
46-Dlnltro-2-methylphenol svoal sv0 U sro | eio UL svo. |- 88 lul 1700 |- ayo  [uw] 870 | ass0 |uf- seo
4-Bromophenylphenyl ether - |SVOA| 350 | U] 860 | . 380 U] -as6 | 23 U] ‘a40 | 350 [u] as0 as0 Jul aso
4-Chloro-3-methyiphenol = . lSvoa] as0 Ju | 360 .| 350 JU| 350 28 |U]| . 840 | aso -|U| 'sso :| as0 [u} 3s0 -
4:Chlorganiiife . Jevoal -3s0 Ui a3s0o | 350 | U .3s0 32 [w| a0 as0 (U] 350 | ‘as0 |Ui as0
{4-Chlorophenylphenil ether  {SVOA] ~a60- - |U | ase. | aso-jul 250 | 419 [u| 340 | 350 |u]. aso 'as0 |ul 380
[4-Methilpheno! {cresol, p-) svoal aso {ul ss0 |- @0 U] 350 |55 |u| a0 | -aso || .350 | 7350 U] 350
* |4<Nitroarilline. ; “levoa| caro [ U avo |- g0 jU{ 870 23 [uwl 1700 -1 870 - |uw] “ar0 |- seo- |Uf BRO °
_'4-Ni:rophenol_ svoA| . sro--| U.|- 870" 870 fu| 870 | 44 |y oo} o fu} s | geo U] .eBO
“|Acenaphthene svoal - aso || aso | 350 fU| - @50 A7 Ul 340 350 - [u] 3s0 | -as0Jul @80 |
~ [Aceriaphthylene . ~SVOA]- 350 || -d50 |- @m0 Ul 3se |17 { U} a0 380 U as0 | -3s0. -Jul 3so |
[Anthracene. 1SVoAl - 350 U] a500-- 880l | 8B0 4e -| W] 240, aso fui aso.f 3so ful aso
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Table A5

117-DR Deep Zone Organics Cleanup Ver:flcatlon Data,
© 7 -August 8,2003. (3 Pages)

JOOWJS -

“J00WJB

Samplé Location J0OWJA Joowis JOOWKO
L SR ] Sample Area A1 |-'Duplicate ofJDOW.M - Split of JOOWJ4 . Sample Area A2 Sample Area A3.
“Constituant Class| poikg- | Q| POL" |-pgkg |Q | POL | uakg Q] PAL “pgikg |Q| PAL [ngkg jQ PaL |-
" {Benzo(ajanthracene SVOA[~ 350 fU| 350 {23 [J| 35 { 24 {Uf- 840 | 350 U} 350 4 .360..[U] 350
Benzofa)pyrene SVOAY - 350~ U|. 8o -as0- J'U] 350 20 |u| 340 | as0 ] 380 |- 350 j:U] 380
. |Benzeltsfuoranthene . - [svoa]l sso - ful -es0 [ -as0 -Jul -as0- | -40 [ul 340 | 380 |ul &6 .| as0 Jul.360
- |Benzofghiparylene’ svoal--aso Ul 3s0- F as0 -[U| 350 ] 110 U] as0 | ss0 U] 350 | ss0 Ul as0.]
Benzo(k)frwranthene svoal - sso- Tul 3s0-| 'aso jul -3s6.. | 20 [u{-a40 }:a3s0 Ju] 860 | as0 [0y 350
i . svoa| 60 |uf aso | a0 |U| sk | M6 |u| am.| s {ul a0 | ss0 ful as0
Bis(2-Chlordethoxy)methane |SVOAj- 250 | U |- 3so- | ase 10| 350 | 21 ju| 340 | 360 [U| 380 |- 350 |U| 350
Bis(2-chloroethyl) ether svon| 380 Ul a0 | 350 ful 3so | 44 Jul 340 | 350 Ju| 350 | 350 ful 380
_IBis(2-sthylhesyl) phthalate ~  |svoa| 48 B -350 | 64 |BY . 35 180 lJ| 240 1 8. |BY 35 150 [ B} 380
'Butylbenzﬂphihalate svoal 350 || 350 | 350 jul 350 27- fU |- 340 | @850 JU| 350- | 350 |U| as0
Catbazole - ' ~ |svoAl asp jul sso | aso Juio.sso | 21 [wl 340 | 350U 860 | aso jul azs0
‘[Chrysene ‘isvoal as0. |u| 850 | 22 1J] _ 30 §. 15 Ju| 340 |- 380 VU 356 { 830 [u-|-360
Dibenz(a, h]amhracene svOA[ a3so julf .30 | 50 U -3s0 |85 [W] 34w 350 [U[ -as0 | 880 juU{ 380
Dibsrizofaran isvoal "as0. [u] a3so.l aso Jul ‘sso | 23 Ju| 340 | 350 [u} 3s0. [ 360 |Uuj 360
'Dleth\ﬂphthalate ~ |svoA|l as0 |u| 3s0 | 350 ju| ‘4s0 | 43 |u| s40- | 850 iu| 850 | 350 [u| 3f0
Dimsthyl phthatate levoal as0 Juf a5 | 3s0 |ui 8s0 - 21 |ul 340 | 350 [u| 360 350 fU | 350
Dizn-butylphihalate: svoAl - 3s0° [u| 350 [ .8s0- JU| 850 | 29 {U| 340 350 {U} 35 | 350 [U| 380
Dkn-octylghthafate lsvoal sso Yul aso | 380 JU] 30 | 150 |W| 340 380. | U| 350 380 - (U] 380
Fluoranthene l8voal 26 | 3so f 48 |4 3850 8 [J]| 340 350 jul as0 27 [J | 360 -
Fluoresie - . |sveal 336 tul ase | sse vul 3o | 20 Jul. 340 350 juU| 350 | aso {U] .3%0
Hexatchiorobenzene Cisvony 850 [Uf 350 a5g |[uf 30 | 19 [u] 240 [ 360 Jul 3s0 [ 350 {uUl 350
Hixachlorotutadiene lsyoal 350 (Ul 350 350 jul 350 ] 18 Jul 340 350 (U] %0 | 280 fu| 360
Hexachloracyclopentadiene ~ [SVOA} 860 -[u.| 350 1 360 [u] as0: 1 74 ITU] 340 | 350 |U]| 360 350 {ul 380
Hexachiorosthane - |ovOAL 358 Ju| ase .| 850 JUl 3s0 | 17 [U] 340 350 fuU| 3s0 1 3s0 |u| 350
tndeno{12.3—cdj£yrena 15VOAl 380 Ju|-a80 | 30 [U[ 350 | 18 Ju] 340 [ 350 fU; 360 | 350 fuy 380
Isophorone - svoal ~3s0. ful 380 [ 3s0 jU 350 48 {uU] s40. |- 856-- | U 3850 350 | Ui 350
{Naphthatene Jsvea] sso - |uw| sgo: | as0 (U] dse | 15 (U] 34p |- 380 jU| 380 | 850 U] 360
_ {Nitrobenzene jsvoal 3s0 U} 380 350 jU| 'as0. .| 419 .ty 340 | 380 |wi @0 | 350 jul 380,
~ {N-Nitraso-di-n-tiipropylamine [SVOA{- 360. [ U | 350 | 360 | U} - 360 29 Ju] sa0 .} 3Bo. Ju| 350 }. 13m0 Ju:as0
{N-Nitrosodiphenylamine. .. SVOAL~ 350. {.ul 850 |.-3B0 " i.‘u"-";"3'5jo,,- s [ul~ado | 280 fU| -as0 . 850 {uU| 250
'B. = The consfiluant was defected in the laboratary blank sample. ..~ e R '
§ = The constituent was detected and valie esiimated below the assoclated F'QL vatue -
 PQL = practical quantllation firmit PRI
Q - =qualifer -
SVOA = semivolatiler organic analyses ‘ ) i '
U =The consﬂtuentwas ot detected, The' assoclated value is the ana!ytlcal method PQL.
] ]
L "
¥. [ v »
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Table A-5 117-DR Deep Zone Orgamcs Cleanup Ver:flcatxon Data,
August 8,2003. (3 Pages) :

PQOL = practical quantitation hmlt

- @ =qualifier

SVOA = semivolatiie organic analyses

~

U b The canstituent was-not detected The assomaled value Is the analyﬂcal methad PQL

Sample Location JOOWJ4 CJ00WJ8 JOOWKO ) JODWJS . JOOWJE . .
Sample Area A1 ' | Duplicate of JOOWJ4 Splil of JOOWJ4 Sample Area A2 Sample Area A3
Conslliuent ‘ Class| pakg | Q| PAL | pghkg [ Q] PQU | pokg Q[ POL | pgkg |Q[ PaL uolkd | Q| PQL-
Pentachlorophens! - SVOAl 870 U/l 870 a70- U savwo 120 tu | 1700 | 870 JuU| er0- | @0 U | seo. |
Phenanthrene SvOoAa| 360 -JU| ‘350 | 18 Jl 880 | 17 U] 340 350 JU| 350 350 | U | 350
Phendl SVOA} 350 U 350 350 U a50 ar |u 340 ,'3'50 1] 350 | as0 U . 350
Pyrene . svoal .28 |J] as0 51 .| 350 85 |.J]| 340 350 |U| 3s0- 24 J | 850
J = Thé constituent was detected and value estlmated below the assoclated PQL value, . -~ - '

0°roN

81000-£002-dAD



CVP-2003-00018 -
Rev. 0 '

A4




|

CVP-2003-00018
Rev. 0

" APPENDIX B

- DATAQUALITY ASSESSMENT




‘CVP-2003-00018
Rev.0 °

B-ii




CVP-2003-00018
Rev. 0

| s_1;o DATA‘,QUALITY ASSESSMENT FOR THE 117-DR SITE- .

" B11 OVERVIEW '

Thls data quallty assessment (DQA) was. performed to compare the venflcatron
sampling approach and resulting analytical data with the sampling and data’ quahty

- requirements specrﬁed by the project objectives and performance specifications. The
" DQA involves the scientific and statistical evaluation of the data to determine if they are . .

- of the right type, quality, and quantity to support their intended use (i.e., closeout -
~ decisions [EPA 2000}). The DQA completes the data life cycie (i.e,, planmng, S

. lmpiementatlon and assessment) that was mrtxated by the data quality objectlves (DQO)
prooess . .

Thls DQA was performed in accordance w;th BH! EE-01 Enwronmental Investrgatrons
Procedures. Spetific DQOs for the site are found in the 100 Area Remedial Action. -

" Sampling and-Analysis Plan (SAP), (DOE-RL 2001) and the Data Quality Objectrves

- Summary Report for 1 00/300 Area Remaining: Sites Analytical Sampling Effort (DQO
Summary Report) (BHI 2003). The DQA is based on the guidelines presented in .

- Guidance for Data Quality Assessment (EPA 2000). Statistical tests used in this DQA
were:performed’ as specified in the SAP-and-the Remedial Design. Reporb’Remedral
.Actron Work Plan for the 100 Area (RDR/RAWP) (DOE-RL 2002) ' .

Prior to performlng statlstical tests ali of the ana}y’ucal data are evaiuated and a portlon
are validated for-compliance with quality assurance (QA) project plan requirements
(DOE-RL 2001, BHI 2003). - Data evaluation is performed to determine if the iaboratory
- carried out:all steps required by the SAP, DQO Sumrary Report, and the laboratory -
- contract governlng ‘the conduct of analysrs and reporting of the data. This, evaiuatlon
~ also examines the available laboratory data to determine if an analyte is present or..
- absent in a sample, and the degree of overall uncertainty associated with that. S
determination. Data validation is done in accordance with validation procedures SRR
* (BHI 2000a,.2000b) as part of data evaluation. After data evaluation and validation, the
- appropriate statistical test is performed on the adjusted raw analytical data (seethe
calculation briefs in Appendix C)to determine statistical vaiues for.each contaminant.
. The number of samples collected for. cleanup verification is then evaluated to conﬁrm
~ assumptions conceming contarminant variability. In addition to-the waste verification
samples, data from four discrete samples collected for the Resource Conservation and
' Recovery Act of 1976 treatment, storage, and disposal unit (122-DR-1) closure wére
also validated. These samples include Hanford Environmental Information System ' -
numbers JOOWM?1, JOOWM2,- JOOWM3, JOOWM4, JOOWMS, and JOOWMB that are
contamed in data package H2316 (Tech Law 2003) '

The DQA for the 117-DR facthties site determmed that the data are of the nght type
quality, and quantity to support site cleanup verification decisions within specified-error ..
tolerances. " All analytical data were found to be acceptable for decision-making. - .
purposes. The evaluation verified that the sample design was sufficient for the purpose- o
~ of clean site verification. Additional quality requrrements of the QA project planincluded - -

B1.
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data acqu1srt|on requnrements The cleanup venf catron sample analytrcal data are stored in.
the Hanford Environmental Information System and are. summarlzed in Appendix A. '

The_foilow_mg sub_sectlons describe the-DQA results for the 117-DR facilities -srte-, o

including formal data validation, suppiementary data evaluation, and field QA/quality
- control (QC) program results. -The statistical evaluatton of the data is provrded in the o :
' calculatron bnef excerpts lncluded in Appendlx C - T DR

' “31 2 DATA VAL!DATION
B1.2.4 Laboratory QAIQC Analysrs

All venflcatlon samples are subject to iaboratory—specrflc QA requrrements mclud;ng
instrument procurement, maintenance; calibration, and operatron Additional laboratory
requirements for internal QC ‘checks are performed, as approprlate for the anaiytlcal

~ method at a rate of 1 per sample delivery-group (SDG), or1'in: 20 wh:chever is more
frequent Laboratory mternal QC checks mcfude the followmg - :

X Laboratorv Contammatlon Each analytlcal batch contalns a laboratory (method)
blank (material of similar composrtron as the samples with known/m;nlmal
contamination of the analytes of intérest) carried through the complete: analytlcal o

- process. The method blank is used to evaluate faise-posrtive results in samptes due o
1o contarnmatron dunng handhng at the Iaboratory ' : RRRRE R

. Ana’lvtlcal Accuracy For most analyses a known quantrty of representatlve analytes_:-
- of interest (matrlx spike [MS]) is-added to a separate aliquot of a.sample from the.
analytical batch. The recovery.percentage of the added MS:is used;to evaluate - <
- analytical accuracy. -For analyses not amenable to MS. techmques (e.g. gamma
_energy analysis) orwhere anatytical recovery is’corrected via internal standards
(e.g., alpha spectral analyses); accuracy is evaluated from recovery of the QC: -
reference sampte (e g Iaboratory control splke or blank splke sample) L

. Analvtlcal Preclsron Separate aliquots removed from the same. sample contalner
. {replicate samples) are-analyzed for each analytrcal batch. The replicate sample ‘
“results (evaluated as’ retatsve percent dlfferences [RPDs]) are used to assess e

analytical preclsron ST L S

» QC Reference Samples A QC reference sample is prepared from an lndependent
- standard at a'concentration other than that used for calibration, but within'the - .

- calibration range. Reference samples provrde an’ mdependent check on analytrcal
. techmque and methodology

Verification sample laboratorles are’ also sub;ect to penodlc and random assessments of
the laboratory performance systems; and overail program. These: assessments are -
performed by the Environmental Restoration Contractor QA group to ensure that the

" laboratories are performing to meet. laboratory contract requrrements ‘ =

B2
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B1.2. 2 Data Valtdatlon Results |

, After sampimg was compieted all of the fi xed-base Iaboratory data from one SDG _
- H2316, were validated to Level C per BHI-EE-01, Procedure 2.5, "Data Package C
. Validation Process.” Level C validation ‘procedures are specrﬁed in Data Validation

- Procedure for Radiochemical Analysis (BHI 2000a) and Data Validation Procedure for-

Chemical Analysis (BHI 2000b). Validation was performed by Tech Law, Inc.

- (Tech Law 2003}.- Under the Level C validation procedure, the fo!lowmg lterns were

' rev1ewed as appropnate for each analyticai method : . .

, Sarnple holdmg times

-Method blanks

- MS recovery -

Surrogate recovery.

- MS/matrix spike dupllcate Tesults
. Sample replicates’ S

Associated batch Iaboratory contro! sample resutts -

Data package completeness -

Achlevement of target (or contractual) requ;red detectlon liml’[S (RDLS)

s 5 s 4 o0 0.0 0

" Data ﬂagged as estlmated (i e. , "M mdlcate that the assomated concentratlon is an-
estimate but that the -data may be used for decision- -making purposes Data flagged as.. :

- below detection limits (i.e., "U") indicate the contaminant was analyzed for butnot =
detected and the concentration is below the minimum detectable activity (MDA) for o

* radionuclides or the practical quan’utatlon fimit (PQL) (i.e., reportmg iimit) for

nonradicnuclidés. Fornonradionuclides, nondetects are reported as the PQL. “For’ f' 7‘ -

. radionuclides, nondetects report the actual value obtained from analysrs (positive or . o

negative but less than the MDA) except for limited analyses where no value can be
calculated. In these cases, the MDA is reported. This situation is apptscable for sampie .
results that are below detection llmlts All other validated results are conSIdered to be
accurate within the standard errors assoc:ated w;th the methods o - -

The ‘adequacy of laboratory QAIQC was evaluated for premsnon accufacy, L

- completeness, and the specified detection limits' pursuant fo the SAP (DOE- -RL. 2001 )
and DQO Summary. Report (BHI 2003). The orgamzatzon perforrmng the data vahdation
- reported that, of the data given formal valjdation the laboratory met the stanciards for
performance for accuracy (+30%) and compteteness (>90%).. -
,'A summary of deﬁcuencnes noted dunng vahdatlon foltows ,

. Radlonuchdes There were rio radlonuchdes mcluded m the vatldated data package

Nonrad:onuchdes. No major defi mencies wer-e noted for.nonradionuchdes..

B-3
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-~ Minor deficiencies noted dunng validation include the following: due to laboratory blank
contamination, the sodium result in sample JOOWMG was quatiﬁed as undetected and '
- ﬂagged as "U " . : . :

B1.3 DATA EVALUATION

The formal data vahdatlon descnbed in the previous sectron mcluded evaluatron of only _
one SDG; however, DQA is required for all SDGs.- Therefore, supplementary data
evaluation was performed on the remaining SDGs (H2309 and W04100). The followmg
paragraphs mclude the results of the data evaluatlon of all SDGs

- To ensure adequate data quality, DQA. lnvestrgators reviewed the study objectrves in
the SAP (DOE-RL 2001) and DQO. Summary Report (BH! 2003) to determine the
context for assessmg the data.. The context for assessing the data includes evaluating
‘the sample data using the statistical methodology of the SAP (included in the calculation
brief excerpts in Appendix C)and a comparison of ana!ytrcal results to the. precision,

' - accuracy, representativeness, completeness; and comparablirty (PARCC) parameters

. as specified in the SAP and DQO Summary Report. This section summarizes the =~
results of the PARCC parameter companson and presents an evaluatron of the affected |
" data. _ . : _ ‘ ,

Detectlon lelt Companson Reported analytlca! detectlon Ievets for nondetected
analytes were compared fo the specified detection limits in the SAP (DOE-RL 2001) :
When detected results aré obtained, evaluation of detection timits is not performed.. The B
~ data validation and supplemental data evaluation noted any analyses in which the =

detection limit (MDA or PQL) was above the specn‘red detec'uon limits for nondetected

analytes ‘ , . o . .

Reported radronucllde analytrcat detectron tevels for undetected analytes are compared )
~ against the SAP-specified detectlon Ilmlts to ensure that laboratory detectron levels "
meet the required criteria; : _

For the nonradlonuctrdes the PQLs in near[y all of the semivolatile organlc compound
(SVOC) analyses exceeded the specified detection limits of 330 ug/kg. The RDLs are’
- based on generic conditions where analysis. would be performed on 100% solids (0%
moisture). The laboratory is requrred to.report results on a dry weight basis, and
samples containing moisture (e.g., soil samples) could result in slightly elevated

- detection limits. The nondetect result values, although higher than the contractual

detection limit goals, are within a range that indicate that the laboratory methodologres
are close to optimal. Although these samples did not meet the specified SVOC = .«
" detection limits "as reported” {dry weight basis), the actual "as received" (soil containing -
- moisture) detection limits met the RDL. The information presented above indicates that. :

the data are suitable for makmg cleanup decrsrons




CVP—2003 00018
Rev. 0

All talboratory reported detectlon Ievets for metals and radlonucildes meet the requ1red
: detectlon llm:ts specuf' ed in the SAP

_Premsmn and Accuracy Evaluatlon, Analytlcai accuracy and prec:snon were ‘
evaluated by examination of the percent recovery and RPD between the main. and .
duplicate samples. Only the contaminants of concern. (COCs) detected at five times the
detection limit (or greater) are used for data analysas with respect to accuracy. and | R
. .precision. All precision and accuracy parameters met acceptance criteria except for e
‘uranium-238 in sample .}GOWJQ The RPD for this sample (30. 2%) was shghtty above

- the QC hmft

Diffi culty in producmg truly homogeneous sont mlxtures contamlng actlmde

contamination is well known. Actinides are typlcally present as alpha-emitting particles o

 that have a natural tendency to-accumulate in discrete portions. of the miatrix. Even_ _

distribution of the contaminants throughout the matrix is not likely to.occur in nature. and .

is difficult to achieve in prepared standard materials. The possibility of gettingan .- . .- -
" actinide hot spot in a subfraction of a sample is significant, even in prepared : standard

"~ materials.. The RPDs for actinides in the duplicate samples are most likely ¢ dueto .

o sample heterogéneity. Based on guidance from Environmental Restoration: Contractor' .

-radicchemists, this does not affect the usefulness of the data.. In'addition; the repoited....
values are sufficiently below Hanford. Site background for uramum-238 and the remedla!
action goals (RAGs) so as not to compromise the usabmty of. the assoc;ated cieanup
verification data (DOE RL 2001) B :

| _Other Evaluatlons Barium totai chromlum lithium, and SOdIUlT! were detected m

laboratory blank samples Possabie causes and usabﬂlty of the data is d|scussed in.
_ Section B1 4 o _ . _ , ,

RAGs for iith;um and sodlum have not been estabhshed however aII results were - -
- cons |stent WIth background values ‘ o e

- B1.4 FIELD QAIQC

Flelcl QAIQC measures were used to assess potentlal sources of error and cross- o
* contamination of soil samples that could bias results. Field QA/QC samples included

~ two field duplicate. samples, one sach for the shallow and deep zone (samples JOOWJ? .
and-JOOWJ8, shallow and deep zones; respectwely) which were duplicates-of sampies
JOOW.J0 and JOOWJ4, shallow and deep zones, respectively; and two field split -

- samples, one each for the shallow:and deep zone (samples JE)OWJQ and JOOWKO,

~ shallow and-deep zones, respectweiy) which were splits of samples JOOWJ0 and .
. JOOWJ4, shallow and deep zones, respectlvely The main and QA/QC sample resuits
are presented in Append ix A. o .
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B1 4 1 Equrpment Blank Samples 7

-One equipment blank sample (JOOWMB) was collected as part of the QA/QC measures. .

Sodium was detected in the equipment blank sample (9.6 mg/kg). Although a specnt"r '

RAG has not been established for sodium,; the reported value is sufficiently below". -

~ background so6 as notto compromlse the usabthty of the aSSOGiated cleanup vent“ catlon e
data (DOE-RL 20.1) ' ) : _ A

| B1 4.2 Fleld Dupiicate Samples SR ;"T

' Duplrcate samples were collected to provide a relative measure of the- degree of local

. heterogeneity in the sampling medium, unlike laboratory duplicates that are usedto

evaluate precision in the analytical process: The field duplicate is evaluated by .
computing the RPD of the duplicate samples for each COC. ;Only analytes with values
above five times the detect:on Itm:ts for both the main’ and dupllcate samples are
compared ' S . : _ o

The RPDS for the followmg shallow Zone constltuents were outs:de QC ilmlts for
precision (#30%):- cesium-137.(71%) and cadmium (92%) The high RPDs are hke]y -
" due to sample heterogenelty ‘Since both the main-and the field duplicate samples are:. ,
sufficiently below the cleanup criteria, the RPD results do not aﬁect the usabllfty of the _
| data for decnsmn—makrng purposes ' : | . : IR

B1.4.3 Fleld Spllt Samples N

A splrt sample was coltected to prov1de a relatlve measure of the degree of vanabrhty in.
the sampling, sample handling, and analytical techniques used by commercial -
~{aboratories. The field main and split samples are evaluated by computing the RPD of .
~ the split samples for each COC to determine the usability of the verification data. The:
'U.S. Environmental Protection Agency Contract Laboratory Program dupllcate sample s
‘comparison methodology, USEPA Contract Laboratory Program National Functional
Guidelines for Inorganic Data Review (EPA 1994), is used as an initial test of the
data from the splits. Only analytes that had values above five times the specified. :
detection fimit or contract reqmred detectton llmlt for both the main and spllt sample -_ -
were compared R t L

The RPDs for the followmg constrtuents were outs:de QC I|m|ts for premswn (+30%) S
uranium-233/234 {33%) and uranium-238 (34%) in the shallow zone, and fithium (49%)
in the deep zone. The high RPDs are fikely due to sample heterogeneity. *Since both -
_the main and the field duplicate samples are suffi ciently below the cleanup crrterta the
RPD results do net affect the usablhty of the data for dec;s;on—making purposes S
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B1 5 SUITABIL!TY OF DATA

Vanance anatysrs (Appendlx C) :ndscates that the number of samples taken is. sufﬁment j o

for site verification. . The use of statistical values described in Section 5.0 is used to "
- -compensate for COC variance at the site and ensure that decisions are made: within:; _
. acceptable error tolerance. 'As all values were: below the RAGs by a larger amount than"_ -

the potentzal heterogeneaty in the samples, the usabihty of the data is not affected :

' 'The conciusmn of the DQA is that the data are of the nght type quailty and quantlty to :

support the intended use. Detection limits, precision, accuracy; and SDG completeness = -

were analyzed to determine if any analytical results should be rejected as a result of -
" QAJQC deficiencies. All COC analytical data were found to be acceptable { for decision- .
making purposes, and the raw data are acceptable for calculatsng the reqmred statlstlcai--
values. : _ _
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“IRESRAD, Version 6.21 - Te Limit = 0.5 year - . 10/31/2003, 13:30 Page = 2 . ‘ _ .
Summary : 117-DR Cleanup Verification -. Shallow-Zome . - . File: 117dr s.rad oL . o P

Dose Conversion Factor (and Relatt_ad):.“Paran@eter ‘Summary
Filer HEAST 2001 Morbidity - e
B . ’ Parameter

Parameter

Doge conversion factors for inhalation, mrem/pCi:

W W W W Wt R TR T

3 k] a . | ! .o
-1 % Ag-2274D - * 6.720E+00 ¥ 6.720B+00 3 DCF2( 1)} - .o T
21 2 Am-241 ' 4.240E-01 * 4.440E-01 ° DCF2{ 2) - : S
-1. ¥ C-14 * 2.090E-G6-* 2.090E-06 * DCF2( 3}

-1 2 Co-60 * 2.19¢B-04 * 2.150E-04 * DCF2{ 4)
<1 2.Cs-137+D ? 3.190E-05 * 3.190E-05% * DCF2( 5)
-1 » Eu-152. * 2.210E-04 3 '2.310E-04 * POF2{ &)
-1 3 Bu-154.. ' 2.860B-04"? 2.860E-04 > DCF2{ 8)
-1 -3 Eu-155 © ¢ 3 4.140E-05 ? 4.140F-05 2 DCF2( 9) -
-1 * Gd-152 * 2.430E-0% * 2.430E-01 ° DCF2 {10}
-1 2 Ni-83 . 1 6.290E-06 * 6.290E-06 ? DCF2{11)
-1 Np-237+D : 1. 5./400E-01 * 5.400E-01 * DCF2(12)
-1 ? Pa-231 - : * 1.280E+00 3 1.280E+00 ' DCF2 ({13}

1 % 5b-210+D ' 2.320E-02 * 2,320E-02 * DCF2(14)
-1 3 pu-23§° * 3.920E-01.° 3,920GE-01 * DCF2 (15}
-1 3 p-239 ? 4.290E-01 > 4.290E-01 ? DCF21{16)
-1t Pu-240 . * 4.2008-01 * 4.290E-01 > DCF2{17)
-1 Ra-226+D ?"8.600E-03 * 8.600E-03 * DCF2{18)]
~1. * Ra-Z283D° 3 5.080E-03 *.5.080E-03 * DCF2{1%)
-1 . Th-228+D * 3.450E-01 * 3.450E-01 * DC¥2{20)
-1 ® Th-229+D * 2.160E+00 * 2.160E+00 * DCFZ (21)
-1 * Th-23¢ - ® 3.260E-01 ° 3.260E-01 * DCF2(22)
-1 *-Th-232 - * 1.640E+00 ° 1.640E+00 > DCF2(23)
-1. 3 U-233 * 1.350E-0% > 1.350E-01 * DCF2 (24)
-1 » U234 * 1.320E-01 % 1.320E-01 > DCF2(25)
-1 3 US2354D . ) . ‘ * 1,230E-0 * 1.230E-01 * DCF2(26) .
-1 3 17-236 oo ST . o * 1.250E-01.% 1.260E-03% * DCF2(27)

-3 . . k] - a
D-@ 2 Dose conversion factors for ingestion, mrem/pCi: - I 1
D-1 * Ac-227+D oo T . E ? 1.480E-02 2 1.480E-02 * DCP3{ 1)
D-% .3 Am-241 3 3.640E-03 ¥ 3.640E-03 * DCF3I( 2V.
D-1 % C-14 3 2.090E-06 * 2.050E-06 ? DCF3( 3)
b-1  * Co-60 ? 2.690E-05 * 2.690E-05 * DCF3{ 4}
D-1 - * Cs-137+4D - ® 5.000B-05 ° 5.000E-05 * DCF3( 5}
D=1 * Eu-152 * §.480E-06 * 6.480E-06 ° DCF3{ 6}

- D-1' 3 BEu-154 3 D.SB0E-06 > 9.550E-06 > DCF3{ 8§}

. D-1 ? Eu-155 * 1.336E-06 & 1.530E-06 * DCF3{ 3) °
D-1. * Gd-152 1 1.610E-04 * 1.610E-04 * DCF3 (10}
D-1 * Ni-63 * 5.770E-GT * 5.770E-07 * DCF3{11)
D-1 % Np-237+D ¥ 4,440E-03 * 4.440E-03 * DCF3(12)
‘D-1 Y Pa-231 * 1.060E-02° * 1.060E-02 * DCF3{13)
“D-1 ? Pb-2103D * 7.270E-03 ? 7.270E-03 * DCF3(14)
D1’ 3 Pu-238. ] *-3.200E-03 * 3.200E-03 > DCF3 (15)
D-1 .3 Pu-239 : 3 3.540E-03 ? 3_540E-03 * DCF3 (16)
D-1 % Pu-240 E % 3.540E-03 ' 3.540E-03 ?* DCF3{17)
D-1 * Ra-226+D 3 1,330E-03 3 1.330E-03 * DCF3{18)
D-1 * Ra-228+D - 1 .1.440E-03 3 1.440E-03 2 DCF3(19)
D-1 * Th-228+D 3 §.0B0E-04 *.8.0B0E-04 * DCF3{20)

-D-1 % Th-2294D. * 4.030E-03 * 4.030E-03 * DCF3{21)
D-1 ? Th-230 3 5.4BOE-04 * 5.4B0E-04 * DCF3{22)
D-1 3 ¥ 2.730E-03 * DCF3(23)

Th-232. 2.730E-03
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' Summary : 11'7-BR Cleanup Verification - shallow Zone ‘File: 117f1r S. rad
- Dose Convers:.oa Factor (and Reiated) Parameter Sumsary (cont.lrmed}
. . F:Lle- HEAST 2001 ‘Mc:l:b:.d:l.ty . :
] 3 3 Cuzrrent 3 *  Parameter
- 4 ] k]
s + 2.8906:04- 1.2 2 DCF3(24) :
D-1 ’_U;234 + 2.830B-04.° * DCF3 (25)
p-1 2 U-2354D 3 2.670E-04 3 : 3 DCF3 {28}
D-1 3 U-23§ 3 2.690E-04 2. 2.690E-04 ° DCF3(27)
. & a 3 L 3. . ) a . -
D-34 "'Food I:ransfer factors:. . - R A s " -
D-34 ¥ AC-227+D , plant/soil’ concentrat:.on rat:l.c, d:l.mens:.onless, 3 2.500E~Q3 ¥ 2.500B-03 * RTF({ 1,1) .
D-34 1 Ac-227+D , beef/livestock-intake ratio, {pCi/kg)/{pCifd) -  * -2.000E-05 * 2.000E-05 * RTF{ 1,2) -
T34 - Ae-227+D , milk/livestock—inta.ke ratio,--(pCi/L)/(pCi/d}‘ 3 2.Q00E-05 * 2.000E-05"* RYF{ 1,3}
D34 * . . : a. P :; ~ K 2 . .
D-34 3 Am-241 ,pla.nt/son concentration ratio, dz.mens:.cmless-' * 1.000E-03 *-1.000E-03 * RIF( 2,1)
D-34 2 Am-241 , beef/llvesi;ock intake ratio, (pCi/kg)/{pci/d) * 5. QQ0E-05 * 5.000E-05 * RTF{ 2,2) - . .
D-34 ? Am-241 -,'milk/livestock—intake- ratié,- (pc:./L)/(pc:./d) 1 2,000E-06 ?* 2,000E-06 2 RTF{ 2,3) - N
D234 I (R ‘
D-34 2. C-14 , plant/scil concentral:a.on ratic, dlme.nslcnless * 5.5D0E+00 3 §.500E+00 ? RTF( 3,1}
D-34°2 C-14 , beef/livestock-intake ratio; (pCz./kg)/(pC:L/d) * 3_.100E-02 ? 3_1C0E-02 * RTF( 3,2)
D-34 2 C-14° . ‘m:le/llvestock :Lntake ratio, (pCi/L}/ {pCi/a} 3 1_200E-02 2 1.2G0E-02 * RTF([ 2,3}
D-34 * ’ . L e a T e
D-34 * Co-60 - , plant/sail c__oncent:_:atlon ratlo, dimensionless 1. 8.000E-02 * 8.000E- 0Z * RTF{ 4,1}
D-34 * Co-80 © . beef/livestock-intake ratio, {pCi/kg) [/ (pCi/a) 2 2.000E-02 2 2, 000E-02 2 RTF( 4,2}
D-34 2 Co-60 R milk/livestock—intake r‘atio‘ : (pci’/L)](pci/d) 3 2.0003—03_ 2 2,000B-03 ? RTF{ 4,3)
D-34 7 . - EI A e )
D-34 * C5-137+D , plant/so:.l concentrat:.nn rat:.o dﬂ.mensa.onless * 4.000B-02 72 4.000E-02 * RTF{ 5,1}
D234 > €s<137:D-, beefflivestock-intake ratio, (pCi/fky)/(pCi/fd} 3 3.000B-02 ¥ 3,.000E-02 * RTF({ 5,2] .
B-34 2 Cs-1374D , mlk/l:.vestock intake ratio, (pCl/L)/{pCz/d) 3 8.00G2-03 2 B.0O0UE-03 * RTF{ 5,3} .
D-34 2 oA a . B y
D-=34 * Em-152 N pla.nt/sm.l concentrat:gon ratio, c‘ilmensmnless 372 500E-03 ¥ 2.500E-03 * RTF{ 6,1) .
D=34. * Eu-152 -, beef/livestock-intake ratio, {pCifkg) / (pCi/aYy 3 2.000BE-03-2 2,000E-03 * RTF{ 6,2)
D-34 * Eu-152 , milk/livestock-intake ratio, (pCi./L)j{pCild) 3 2.000B-05 . 2.000B-05 * R‘I‘F{__G,E.)
D-34 3 - i . ) S a N A - - E] )
§-34 * Bu-154 -, plant/soil -concentraticn ratio, dimenéionless B * 2.500E~03 * 2.500E-03 3 RTF{ &,1)
D-34. * BEu-154 ., beef/livestock-intake ratio, '(pCi/kg}/(pCi/d} 1 2.000E-03 2 Z:000E-03 ?* RTF{ 8,3)
D-34 ? Ed-154 milk/livestockfintak.e ratio, (pCi/L)/(pc‘i/d) * 2.000E-05 ? 2.000E-05 ? RTF{ 8,3)
D-34 3 . : T ooy
D-34 * Eu-i55  , plant/soil concentfation rata.o, élmens:.on}.ess 2°2.500BE-03 * 3.500E-03 ¥ RTF{ 9,1)
D-34 ' Eu-155 B beef/lwestock intake rat:l.of- (pCl/kg)/(pCl/d) 3 2.000E-03 * 2.000E-03 * RTF( 2,2)
D-34-? En-15% , milk/livestogk-intake rat:n_o,_ (pcl/L)/{gC:L/d) o 1 2.000E-0E 2* 2.000E-05 * RTF({ 9,3)
D—34'3_ a A L . 3 . -
D-34 ¥ Gd-1i52° plant./sozl.l ccncentmtlon ratm, dlmens:.onless S | 2'.‘50'_0E703‘ ? 2.500E-03 ? RTF{(30,1) .
D-34 ? Gd-152  , beef/livestock- intake ratio,: (pC:L/kg}/(pCJJd} 3 2.000E-03 2 2.000E-03 2 RTF{10,2)
D-34 Y Gd-152 ,.milk/livestod:—intake ratio, pCl/L)/(pC}.jd) a9, DODE 05 3 2.000E-05 ? RTF{10,3)
D-34 3 . El :'._ L E] . .
D-34 * Wi-63 A pla.nt/sozl concentratlon ratio, d:.mens:.onless_ a5, UDOE 02 * S_QOQE-02 2 RTF{11,1)
D-34 *.Wi-63 , beef/livestock-intake ratio, - (pCi/kg)/(pCi/d) 3. 5.000E-03 * 5.000E-03 3 RTPF(11,2}
D-34 3 Ni-63 B milk/livestock-intake ra.tio-, (pC:L/L)j(pC:./d) 7 Z.000B-02° 2. 2.0008-02 * RTF{11,3}
T-34 2 . . 3 R B . .
D-34 * Np-237+D , plant/so:.l concentrat:.un rat:.g, dlmens:.onless | * 2.000E-02 ?-2.000E-02 * RTF{12,1}
D-34 ® Np-237+D , beef/livestock-intake ratic, (pCi/kg}/(pCi/d} * 1.000E-03 * 1.000E-03 * RTF{12,2)
D-34 * Wp-237+D , wmilk/livestock-intdke ratio, {(pCi/fL)/{pCi/d) 3 5.000E-06 * 5.000E-06 * RTF{12,3}
p-34 * = I S 3. 3 T :
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Th-2284D
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" Dose Conversion Factor (and'iielated'} Parameter Sunn'nary (cont:mued]

File: HEAST 2001 Morbldlty

Parameter

plant/soil concentrat:.on r'atio, ‘dimensionless:

beef/livestock-intake ratio, : (pCifkg)/ (pEisd)-

mlk/lzvestock 1ntake ratio, (pC:./IJ)/(PCJ-/d}

plant/so:t.l conceutrat:.on ratlo, dlmensa.onless

plant/soll concentratlon ratzo, dimens:.onless‘—- .

" beet/livestock-intake ratio, {pC:L/kg)/(pC:./d)_ . i_'
mlkjl;vestock intake ratlo. (pCl/L)/(pCz./d) :

beef/livestock-intake ratio, {pCi/fkg}/f(pCi/d).

milk/livestock-intdke ratio, - {pCi/L)/ {(pCi/d)

plant/soil concentration ratio, diménsicnless

beef/livestock-intake ratio, (pC:./ng/{pCJ./d)

: m:le/l:Lvestock intake ratio, {pC1/L)/(pC:L/d)

'pla.nt/soz.l concentrat:ton rat:l.o, tilmens:.onless

beef/livestock-intake ratio, (pCi/kg}/ipCi/d)

. milk/livestock’—intake 'ratio; . (pC:./L) / (pC:L/d}
.plant:/soa.l concentratlon ratlo dimensioniess
beef/iivestock-intake fatio, (pCi/kg}/ (pCisd).
- milk/livestock-intake -rat'io, EPCJ./L)/(pm/d)

plant/soll concentration’ ratlo, dmlens:.oﬂléss

beef/livestock-intake ratio, (pCi/kgl/(pCi/&}
ndlk/livestock-intake‘ratio,-(pci/L)/{pci/d}

plant/son.l concentratlon ratio, d:.men51onless'

beef/livestock-intake ratio, (pCi/fkg}/ {pCi/d)
milk/livestock-intake ratio, (pC:./L]/(pCJ./d)

beef/livestock-intake ratio, (pc:,/kg)/(pC1/d}
milk/livestock-intake 'ratio, {pCi/L} / {pCi/a)

- plant/soil concentration ratio, dimensicnless

béef/livestock-intake ratio, (pCi/kg)/(pCi/d)
milk/livestock-intake ratio (pCJ./L)/(pC:L/d)

plant/soﬂ concentrataon rat:.c, d:unens:.onless
beef/livestock-intake. ratic, (pCi/kg) / (pCi/ad}
milk/livestock'—intake raitio, (pC:L/L)/(pC:L/d)

plant/so:.l concentrat:.on ratlo, d:.mens:tonless‘-—

beef/1ivestock-intake ratio, (pCi/fkg) / (pCi/d)

plant/soil concentration ratio, dimensionléss

-beef/livestock-intake ratie, (pCi/kg)/(pCi/d)
", -milk/livestock-intake ratio, (pCi/L)/{pCi/dy

_milk/livestock-intake ratid, “(pCi/L}/(pci/ay -

a

>

uluuuuuuiuuuuuuuuu_'uAuuumuuu-uu'u'.uhu‘nuuuuuuuuhuuuun'uuuuu.

~1.000E-02

1.0008 03
" 1.0C0E~03

4.000E-02

.1.000E-D4

5.000B-06

Current
Value

1.000E-02

5.000RE-03.

5.000E-08

8.000E-04
3.000E-04

1.bo00E-03
1.000E-04
1.000E-08

1.000E-04

1.000E-05

1.000E-04

1.C00E-06

1.00C0E-03
1.000E-03

4.000E-02
1.000E-03
1.000E-03

1.000E-03

1.C00E-04

5.000E-08
1.000E-03
5.000E-0§
1.0002-03
1.000B-04
5.000E-06

1.000E-03
1.000E-04

2.500E-03
3.400E-04
6.000E-04"

2.500E-03

3.400E-04

C&.000E-04°

1.800E-02
-5.000E-03
' 5.000E-0&

fih ‘

1.000E-02
8.000E~04
3.0008-04

1.900E-03

1.000E-04

“1.000B-~06

1.000E-03
1.0008-04

1.000E-06

1.004E-03

1.000E-04

1.0008-06

4. 000E-02

1.000E~03
1.000E-03

4.000E-02"
1.000E-03,
‘1.000E-03
1.0008-03 -
1.000E-04
5.0008-06

1.G00E-03.

1.000E-04
5.000E-06

1.000E-03
1.0005-04 *

5.000E-06

1.000E-03
1.000E-04

5.000E-06

‘2.500E-03

3.400E-04
6.000E~04

2/500E-03 °

3.200E-04
&6.000E-04

CVP-2003- 00018 :

F?e\L 0

Parameter

RTF(13 1)
RTIF(13,2}

RTF{13,3} -

RTF({14,1)

- RTF (14,2}

RTF{14;3) -

RTF{15,1Y
RTF({15,2) .

RTF{15,3}

RTF{16,1}
RTF{16.2} .

HTF{16,3)}

RTF{17,1}
RTF(17,2)

" RTF{17,3)

‘RTF(18,1)

RTF(18,2)
RTF(}B;3Y

RTF(19,1}
RTP{1%,2).
RTF(19,3)

RTF (20,1}
RTF{20,2}
RTF(20,3)

RTF{21,1)’
RTF{21,2)

“RTF{21,3) S . -

RTF{22,1}
RTF({22,2)

- RTF{22,3)"

RTF(23,1)
RTF(23,2)

‘RTF(23,3} -~

RTF (24,1}
RTF(24,2)
RTF{24,3} -

RTF{25,1)
RTF{25,2)
RTF (25, 3)

L

g

[

Ja
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. . - DOSe Converszon ‘Factor {and Related) Parameter Sumxary (contlnued)
. . : ‘Files HEAST 2003 Mﬂrbldlty ' . . .

a0 -2 o S 1 Current 3 ' 1 Parameter
Mepnu * - . Parameter 3 Value 2 Deiault 2 Name
RAAARAARARAARRAARAZEAR s R AR AARAEELE AR ; + ARERARARARERAARRARARARARAAAARAAARER AARA
D-34 3 U-235+D ., pla.nt/so:l.l ccncentratlon ratio, dlme.ns:.onless 3 2.500E-03 * 2—.500_1‘::4)3 '3 RTF(26,1)
D-34 * U-235:D , beef/livestock-intake ratio, {pti/kg) /(BCI/8) & 7 3.400E- -04 3 3.400E-04 * RTF(26,2}
D-34. 3 U-235:D , wilk/livestock-intake ratio, (pCi/L)/(pCl/&) 3 6.000E-04 * 6.000E-04 ? RTF(26,3)
D-34 3 . o oo _‘ S0 3 . Toa 3
D-34 3 ©U-236 - , plant/soil comceuntration ratio, dimensionless »' 2.500E-03 ? 2.500E-03 * RTF{27,1)
-D-34 3 U-236 , beef/livestock-intake ratio, {pCi/kg)/(pCi/d) 3 3.400E-04 * 3.400E-04 3 RTF{27,2} .-
Do3a U—zss‘ . mlk/lzvestock mtake rat:.o, (pC:./L)/(pC:L/d} % 6.000E-04 * 6.000E-04 ? RTF(27,3)

3 : ] - B 3 ¥ .
D-m o B:.oaccumulatlon factors, fresh water L/kg .. o3 .
D-5 % Ac-227+D , f£ish L 2 T.500E+01 * 1.500E+01 7 BIOFAC{ 1,1)
D-5 * Ac-2274D ,.crustace,a and‘ mellisks J? 1.000E+03 * 1.000BE+03 * BIOFACT 1,2)

‘p-5 3 R P S ; 3 - . LA ) 3 . ) 3
D-5 3 Em-241. fish . B i 3,000B+01 3 3.000E+01 * BIOFAC({ 2,1]
D-5 -3 Am-241 , crustacea and mollusks s * 1.000E+03 7 1.000E+03 * BIORAC( 2,2)
Tpeg. oo . B R IR ‘ 2 o
‘p-5 "3 ¢-12 . ,-fish - K "* '5.000E<04 ? 5.000E+04 * BIOFAC( 3,1}~
p-5 3 C-14 -, crustacea and mollusks ' * 9I100E+03 ? 9:100E+03 * BIOFAC( 3,2)
D-.S. a . B " 3 - - a . " 3 N
D-5 . * Co-60¢ .., fish Lo 3.3.000E+02 ? 3.000B+0Z 3 BIGFAC{ 4,1}

-D-5 3 Co-60 . ., crustacea and mollusks ' - 3 2.000E+02 2 2.000E+02 * BIOFAC( 4,2}
D_—SV ‘3 ) - - k] : . . _:| ) 3 3 -

. D-5 A {§-137+D , Esh - L L * 2.000E+03 .*. 2.000E+03 * BIOFAC{ 5,1}’
. D-5 3 Cs-1374D , crustacea and mollusks 3 1.0008+02 ¢ 1.000E+02 * BICFAC{ 5,2)
‘-5 v L L - Co i L 2 S
D-5 * Hu-i52 ,_flsh L > . 5_000E+01 * 5.C00E+01 ° BIOFAC{ 6,1}
D-5 3 Eu-152 crustacea and mollusks "? 1.000E+03 * 1.000E+03 * BIOFAC{ §,2)
'D-'_'-p_ 2 . C 3 o R | . 3 7 ' -
p-5 ® Eu-184 , fish. o ? 5.000E+01 * 5.000E+01 * BIOFAC{ 5,1)

. D-5 * En-154- , trustacea and mollihsks 3 1.0008+03 ® 1.000E+03 > BIOFAC{ 8,2}
- Dp-5 3 - . T . 3 i s . Ta -
D-5- 3 Eu-155 .; fish .- B S : i 5,G00E+01 .2 5.000F+01 * BIOFAC( 9,1)
D-5 3 Eu-155 , crustaceaand mollisks : * 1.000E+03 * 1.0G0E+03 ° BIOFAC( 9,3)
D-5 - B W _— I L ? 3 EREA :

- D-5 3 Gd-152 , fish R I -* 2.500E+01 * 2,500E+01. 2 BIOFAC{10,1)
D-5 .* Gd-152 , crustacea and mollusks - - T 2 1.000E+03 * 1.000E+03 * BICFAC(10,2)
Dt s = . ; " Fraae AN 2. £ ]
D-5 3 Wi-63 , Fish ‘ R 3 1.000E+02 ? '1.000E+02 * BIOFAC{1i,1)
D-5 3 Ni-63 r.Crustacea and mollusks * 1.000E+02 * 1.000E+02 - BIOFAC({11,2)"
D=5 3 e o - . ’. .
D-5 % Np- 23?+n ., Eish ) - 2 '3.000E+01 * 3.000E+01 ° BIOFAC{12,%)
D-5 3 Np-237+D , crustacea and wollusks 2 4.000E+02 * 4.000E+02 * BIOFARC(12,32}
D-5- 3 . o - L7 e 3 " E
D-5 3 Pa-231 ., fizh ST 3 1.000E+C1 * 1.000E+01 * BIOQFAC({13,1)
D-§ 3 Pa-231 =, crustacea and mollusks ® 1.100E+02 * 1.100E+02 * BIOFAC(13,2)

. D-5 3 R L : ¥ e 3
‘D-5 3 Pb:2104D , fish- ‘ ) [*3.000E+02 ? 3.0G0E+62 * BIOFAC(14 1;
D-5 * Pb-2i0+D-, crustacea and mollusks 2 1.000E+02 * 1.000E+02 > BIOFAC(14, 2)
D-5 @ o 3’ S ’ a.

D-5 @ Pu-238 , fish, : S 3 3.000E+01 ? 3.000BE+01 * BIOFAC(1S5, 1)
D-5 3 Pu-2i8 , crustacea ‘and mollusks * 1.000E+02 3 1.000E+02 * BIOFRC{1S, 2)
D-5 ' : : . : K 3 3

.
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Dose Convers:.on Factor (and Related) Parameter Summary (cont:.nued)

_ File: HEAST 2001 Morb:.dzty

. O 3 3 2
Menu 3, 3
D-5 * Pu-239 , fish. ] R 1 3.0008+401 2. ,oouE+01 ?ﬂBIOFAC(lﬁ 1)f
D-% 9 Pu-239 , crustacea and mollusks . } 1 1.000E+02--21.000E+02 3 BIGFAC(16,2)
D-g a2 . . . 3 3 3 o Coan :
b-5 2 Pu-240 , fish _— > 3.000E+01 * 3.000E+01 + BIOFAG(17,1) W
D-5 * Pu-240 , crustacea and mollusks : _*71.000B+02 ? 3.000E+02. 3 BIOFAC{17,2) , . ‘.
n-5 2 B : Lo L I - I T ) i
p-5 -3 Ra-2264+D , fish . . ? 5.000E+01 * 5.000E+01 3 BIOFAC(18,1}
-D-5 ? Ra-226+D , crustacea and mollusks - * 2.500E+02 * 2.500E+02 * BIOFAC{18,2)
D-5 3 . L 3 ) . EY , : o @ :
D-5 2 Ra-228B4D., fish’ E R ! 5.000B+01 * 5.000E+01 * BIOFAC(19,1) ’
D-5  * Ra-228+D , crustacea and mollusks. - 3 2.500E+02 * 2.500E+02 * BIOFAC(19,2})
13-5.3‘ . . 3 e o8 _‘ 3 .
D-5 * Th-228+D , fish s REREREY -3 1.000E+Q2 * 1.00Q0E+02 * BIOFAC(20,1) -
~Db-5 .* Th-2284D , crustacea and mollusks: - ' 5.000E+02 * 5.000E+02 3 BIOFAC(20,2)
D=5 Y . . . . . 3 J“_ o ) 3 ) . i
D-5 * Th-229+D , fish IR * 1.0008+02 ?* 1.000E+02 * BIOFAC(21,1)
D-5 * Th-228+D , crustacea and mollusks * 5.000E+02 ? 5.000B+02 * BIOFAC{21.,2) - .
D_E‘ 3 3 3 . a N . . .
D-5 ¥ Th-230 ., fish I 3 1.000E+02 * 1.Q00E+02 ?® BIOFAC(22,1}’
D-5 7 Th-230 , crustaced and meilusks . ? 5.¢00E+02 * 51000E+02 ° BICOFAC(23,2) |
-5 .- : 3 B - e T :
p-5 3 Th-232 , fish R 3 1.000E+02 * 1.000E+02 * BIOFAC(23,1) . S -
D-5 * Th-232 " Crustacea and mollusks;'— ¥ 5.000E+02 * 5.000E+02 2 BIOFAC({23,2) L E
D-5 2 - E ' o2 . .2 ) - . i
'D=5 -9 U-233 , fish . S : * 1.0G0E+01 * 1.000E+01 ? BIQFAC{24,1)
.D-5  ? ¥-233 » Crustagea and mollusks 2 §.000E+01 ?* 6.000E+01 * BIQFAC{24,Z)
S L : o a 3 v o N
D-5. 3 U-234 , Eish R =-1.oooz+01 3 1.000E+01 * BIOFAC(25,1)
S D-5 2 U-234 . crustacea and mpllusks . : * 6.000E+D1 * 6.000E+01, * BIOFAC(25,2} :
D-5 2 o te 2 . 3 . k) . L
p-5- ? U-2354D , fish . oL Lo * 1.000E+01 ? 1.000E+01 ? BIOFAC(26,1)
-3 3 U-2354D , crustacea and mollusks * 6.000E+0: ? 6.000E+C1l * BIOFAC(26,2)
B-5 2 o : B s -
b-5 2 U-238 , £isgh . *.1.000E+01 2 1.000E+01 * BIOFAC{27,1)
-D-5 ¥ yU-236 crustacea and mol‘{.usks ? 6.000E+01 2 6.000E+03 BIOFAC(?.'T 2}
iifiiist fixiiiiiiiiiiiiiifiiiifixiifIIIiiiiiIiiiiiiziiiiiiii ifziiIiiiifiliiiIxfziiiixiiiiffrziiiiif
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. - Slte Spec:;fz.c Parameter Summary - R X
3 . : : o . : User @ * . » Used by RESRAD " ¥ Parameter

Paramei:er * 3 (If d:.fferent from user 1n1mt}
RO11 * Area of contam:.nated zo:ne (mx*2) A 4, 750E+03 2 T HOe0E+04 3 —- 3 ARER. | .
R011 * Thickness of contaminated zcne  {m) 3, 4. 600E+00 '_3 2 000E+00 > - ¥ THICKO:-
RO11 * Length parallel to aguifer flow {m) ‘3 5:200E+G1 3 1.000E+02 * -—- 3 LOZPAL- S
RO11 ? Basic radiation dose limit (mrem/yr} 3 1.500E+01 2. 2.500E+01 ¥ -—- " BRDL - !
RO11 ® Time since placement of matemal yr) "3 0.000E+00 3 §.000E+G0 ? -—- LTI
RO11 * Times for calculations {yr) 3 1.000E+00 2 1.0C0E+00 * - aro2)
RO11 * Times for.calculations -{yxr) 3 3.000B+00 *-.3.000E+00 - -— {3}
RO1l * Times for vdlculatioms {yr) 3 7.200E+00 * 1.000E+01. 7 -—- +T(-a)
ROIL 3 Times for caleunlations {yr) ¥ 1.500B+01 * 3.000E+01 ¥’ -—- 5w B}
RO311l ? Times for calculations’ {yr} 3 4.200B+01 * 1.000E+02 ¥ --- 2T 6} .
RrE11 * Times for calculatioms {(yr) % 1.3B0E+02 * 3.000E+02 7 - Ca Ty 7
R011.3 Times for calculatiens {yx) -3 3.000E+02 2 . 000E+C3 3 - 5= s.7{ 8)
RO11 * Times -for calculations (yr) 3 1.000E+03 ? $i0QOE+00 2 - ——— FT(9)
RO11 * Times for calculaticns (yr} - pot-used 3 0.000E+00 * -—= ~* T{10)
2 A . - a, . a P - 3 4 . 3

ROI2 3 Initial principal radiomuclide (pCi/g): ‘Am-241 7 3.310E-02 s 0.000E+00.? -— L3814 2)
RO12: * Initial principal radionaclide (pCifg): C-14. '3',3-;27OEn01- ? Q.000E+DD 3 - -—— .7 851{ 3}
R012 * Imitial prineipal radionuclide {pCi/g): CofGD * 1.460B-02 * 0.000E+080 2 - -2 8x( 4)
RG12 * Initial principal radionuclide (pCi/g)‘: Cs~137 * 5.180E-02 3 0.000E+G0 * - 2.81( 5}
R01Z * Initial principal radiomuclide {pCi/g): BEu-15%2" *.3.260E-02 ? 0.000E+00 -=- 1-514{ 6}
R012 * Initial:principal radiomuclide f{pCi/g): Bu-154 - *4.720E-02 2 0.000E+00 ° - 281 &)
‘RO32 3 Imitial principal radiomiclide {pCi/g): Eu-1i55 3 4i1270E-02 2 D.QCOE+00 3 -— 3 51( 9)
R012 2 Initial principal radionuclide (pCi/fg): Ni-&3 3 1.080E+0¢ * 0.000E+00 > e 1 g1{11)
RO12 * Initial principal radiomuclide (pCifg): Pu-238 .3 2i400E-02°2 0,000E+00 ? -—- i 5115}
R012 * Imitial principal radionuclide (pCifg): Pu-239 -31.920E-02 3 0.000E+00 2 - .3, 81(186)
RG12 ? Initial principal radiemuclide {pCi/g):. Pu-240 * 4.730E-03 - '0.000E+00 3’ -=- ' 2 s1{(17)
RO12 * Comeentration in groundwater {(PCi/L) : - Am-241 ° * not. used 3 0.000E+00 * - * Wi{ 2}
RO12 2 Concentw_:atiozi in groundwater {(pCijfLY: C-14 : not wsed 2 0:.000E+00 B —-- 1 W1 3)
R012 ? Comcentration in groundwater  {pCi/L): Co-60 3 nof used 3.0.000E¥00 2 - 3 M1 4) -
RO12 * Concentraticn in groeundwater {pCi/LY:- €s-137. 3 not used -2 0.000E+00 ? -—im - Wi{ 5}
R012 * Concentration in’ groundwater {pCi/i): Eu-152 .3 not:used  *-0.600E+00 2 - 3 Wi{-6Y) :
R012 * Copcentration in groundwater (pCi/L}: Eu-1i54 2. not used :.2.0.000E+00 2 . -—- 3 Wi{ ), - S
RO12 * Concentration in groundwater = {pCi/L): BEu-1i55 2 not used 3 0.000E+00 * - * W1( 9} L
R012 * Concentration in groundwater! (pCi/fL): Ni-63 % ot used 2 0-00OB+00 B . -— T Wl(11y :
R@12 3 Concentratiom in groundwater — (pCi/L): Pu-238 . *.mot used 2 (.000E+00 ° --- T WL{15) . .
R012 * Concentration in groundwater - (pCi/L): Pu-239 2 not used 3 0.000E+00.° . WL {16} -
RO12 ? Concentration in groundwater {bCi/L}: Pu-240 -3 nof used 3 0.00DE+0D ° -—— F WL{27) -

i 3 - . N " . . 3. . . 3 . " a 3 .o
. R013 * Cover depth (m} -39, GODE+DD > 0.000EHD0 ° - : ' ? COVERO -
RO13 * Density of cover material, {g/cm**3) 3 not wsed * 1.500E+00 * - K 3 DENSCV
RO13 3 Cover depth erosiom rate (m/yr) * not used . * 1.{00E-03 * . --- T Vow -
RO13 ? Density of contaminated zone (g/cm**3} 3 1.600E+D0 * 1.500E+G0 3 -=- * DENSCZ
k013 ° Contaminated zone eyosion rate {m/yr} . 2 1.000E-D3 * 1:000E-03 3 --- 3 VCE:
R013 ? Contaminated zone teotal perosity: - - - ® 4.000E-01-3 4_000E-01 ? -— "3 TPCE
‘RO13 ° Contaminated zome field capacity | . 3.1,500E-01 3.2.000E-01 2 - 3 .FCCE
"RO13-* Contaminated zome hydranlic conduetivity (m/yr} . ? Z.500E+02:° 1.000B+G1 * --- P HCCE
_R013 ? Coptzminated zone b parameter o 3 4.050E+00 >.5:300E+00 2 -——- .3 BCZ
RO13 * Average annual wind speed {m/sec) 3 3.400E+00 * 2_000E+00 - * WIND
'RO13 * Humidity in air {(g/m**3) : s not used ? B.000E+00 * - 3 HUMID,
‘RO13 3 Evapotranspiration coefficient 3. 9,1008-01 » 5.000E-01 2 -— 3 EVAPTR
RO13 3 * 1.600E-01 ? 3 - 3 PRECIP

precipitation {m/yr) . 1.060E+00

C9
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S:Lte Spec:Lf:.c Parameter Suwna.ry (cﬁntmued,) . .o ’ . :
', User =3 : . Used by RESRAD . ?  Parameter

l:[?r_:_ - Parzmeter Input __3_‘_ I}gfault 2 (§f d‘fferent from user 1nput) . Na
ROL3 * Irngatmn {(m/yr) * T.600E-01 * 2.000E-01 3 —-= i RI .
RO13 ?. Irrigation mode * overhead -3 .overhead °* - ¥ IDITCH
RO13 ? Runoff. ¢cefficient ' 3 2.000E-01"2 2,000E-01 ? —- 2 RUNOFF.
R013 * Watershed® area for nearby stream or pond (m**z) A LI000BE06 3 1.000E+06 * ——— 3 WAREA
RO13 3 Accuracy for water/soil computations " 1-.000]'3—03'_ 3. 1.000E-D3 ? - - EPS
. 3 L : ] | a 3
RO14 * Density of: saturated zone (g/cm*+3) 3 1.600E+00 3 1.500E+00 2 -—- 3. DENSAQ
ROl4 ? Saturated zdne total porosity * 4.00CE-01 7 4.000E-01 * - 3 TPSZ
RO14 7 Saturated 2éne effective porosity > 2.500E-01 2 2.000E-01 @ - 17 EPSE
RO14 * Saturated zéne field capacity - ' 1.5008-01 * 2.000E-01 = - 3 FCS%
R014 3 Saturated zome hydraulic conductivity (m/yr) 3 5,.530E+03.* 1.000E+02 2 —— 2 HESY
RO14 * Saturated zone hydraullc gradient 1 1.250E-03 * 2.000E-02 ? ——- 3 HGWT
RO14 * Saturated zdne b parameter I 4.050E+00 '3 5:3G0R+00 3 - 3 BSZ
RO14 3 Water table drop rate. (m/yr} . ! 1,000E-03 3 1.0Q0E-03 * -—- : VWT
RO14 7 Well pump intake depth {m below water table). 3 4_GO0E+D0 * 1.000E+01 * . --- * DWIBWT
RO14 ° Model: Nondispersiom (ND) or Mass- Balance (MB) 3. o AWD . , . 3 - » MODEL ..
RO14 ?* Well pump:.ng rate {fm**3/yr} - .2 2.SDOE_~+02 * 2i500E+02* - - W
a - a B . ER - 3 n a .
RO15 °'Number of unsaturated Zone strata 1 1,. A N A E —— 3 NS -
RO15 * Unsat. -fone 1, thickness (m) 3-1.990E+01 * 4.000E+DD 2~ -—= * H(1) -
RO15 ¥ Unsat. zone 1, soil 'density . (g/cm**B) 4 1.60CGE+00 » 1.500E+00 -~ --- 3 -DENSUZ-{J.T)'S
RDL5 * Unsat.:zone 1, total porosity o4y 000E-01 2 4.°000E-Q1 3. - 3 TPUZ (1} .
ROLS * Unsat. zone 1, effective por051,ty . 3:2.500E-01 * 2.000E-01 @ -— * EPUZ {1} -
RO15 3 Unsat. zone 1, field capacity . *-14500E-01 3 2.0008-01 2 -—-- 1 FCUZ{1)
RO15 7 Unsat. zong 1, soil-specific b parameter 2 4 ,050E+00 "2 5.300B+30 7, -—-= » BUZ(1}
RO1S. 2 Unsat : zbneul, hydraulic conductivity (m/yr) 2 2.500E+02 ? -1.000R+01 ¥ - ¥ H'CUZ{:L).'. B
a LA . a . A a B
RO15.? Dlstr:l.but:l.on coeff:.c:.ents for Am 241 A A .2 e
.R016 > - Contaminated zone (cm**3/g) ¥ 2.000B+02. 2 '2.060E+01 - --- 3 -DC:NUCC( 2)
RO16 *  Unsaturated zone 1 {om**3/g) * 2U000E+02 2 2.000E+01 * -—-- 3 DCNUCT( 2,1} .
RO16.* Saturated zome {cm**3/g} 1 2.000E+02 *-2,000E+01 3 ——- 3 ‘DCNUCS {*.%)
RO16°* Leach rate {/fyr) 3. 0LO00E+00 3 ©.0008+00 5 5.426E-05" - "3 ALERCH( 2)
'RO16 *  Solubility constant 3 o.odomoo * 0.0G0E+00, * ot used 3 SOLUBK{.2) .
] - : . 2 3 LA .3 . . 3. 3 .
R016 ? Distribution coefficients for C-14 LR T as 2 o
RO16 7 - Contaminated zone {cm*+*3/g) * 2.0008+02 *:0.000E+00 2 --- T apewycc{ 3}
ROLE *  TUnsaturated zone I {ém¥*3/g) * 270008402 * 0.000E+00 3~ v Z-- s peNuce( 3,1)
RO16 3 Saturated.zome (cm*+*3/g) 1 2.000E+02 * 0.000E+0D 3 --- 1 DCHUCS{ 3)
RO16 *  Teach rate {/yr) * 0.000E+00-% 0-000E+0Q 2 5.426E-05 ¢ BLEACH{: 3) '
R016 *  Solubility constant’ * 0.000E+00 * 0.000E+0¢. 2 not used 3 SOLUBK{ 3}
3 R . ¥ a . 3 L 3 -
‘R016 * Distribution coefficients for Co-60 B R : L :
RO16 * . Contaminated zone (cm**3/g) ’ ¥ 5 Q0BE+01 7 1:000E+03 @ - --- ¥ DCNUCC(-4)°
ROI6 * - Unsatursted-zome 1 {cm**3/g) 3 5Y000E+01 3 1,000B+03 @ --= * . DOWUICUL 4,1)
RO1E % . Saturated zome (cm**3/g) * 5.000E+01 2 1.000E+03 2 --- * DCNUCS(- 4)
.R0LI6 7 ILeach rate (/yr) 2 D 0Q0E+0077 0.000E+00 3 ©2.166E-04 -3 ALBRCH(; 4) -
RO1E & : 3 0.000E+00 ° s

Solubility, constant '0L000E+00° not used SOLUBK( 4)

Cea
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. - ) . S;Lte-Spec:Lflc Parameter: Sumary (contlnued) s o . ' ' -
o . L S . o - o3 Uzer = 2 : . -Used by RESRRD : _* _Parameter

RO16 3 Distribution coeff:.c:.ent:s for Cs-137

RO16
"ROLE
.RO1S

RO15

Unsaturated zone 1 {cm**3/g) .
Saturatéd zone {om**3/g) ' -
Leach.rate (/yr} C o

. Solub:|.111‘y constant

* 2.000E+02
I 2_.000E+02
0. 000E+00
0:000E+00

 DCNUCH(15,1).

. DCNUCS (15)
ALERCH (15) -
SOLUBK (15)

5,426E-05
ot used

’Dlstrlhutlon coefficients for Pu- 239
Contaminated zone {cm**3/g)
Unsaturated zone 1 {cm**3/g)
Saturated zone (cm**B/g)

Leach rate (/yr} . L
-Selubility constant

RO1&
RO16
ROlE

. ROYE
RO16
ROLE -

1
kY
3
E
3
a
A
Y
3-
3"
2
3
3
3
3
s
3

DCNUCC{16) - |
DCHNUC(16,1} -~
I DCNUCS{16)
BLBACH{16)
SOLUBK{16)

3 2.000E+02 2_.'00_oﬁ+03
2.000E+02 * 3.080E+03
15.2.000E+02 7 2.000E+03
3 .0.08UE+00. ¥ §1O000E+C0
0.000E+D0 % 0.000E+D0

'5 426E-05
ot used

Es
a S 3 a0
RO16 ¥ Contaminated zome (cm**3/g) P 5.0008+01 . 1. DOOE+03 3 -—- * DCNUCC{- 5)
RO16 * - Unsaturited zome 1 {cm**3/g) .~ 3 5.000E+01 * 1.900E+03 3 -~ 3P DONUCT(5,1)
R0O16 » . Saturated zone (cm**3/g)- 3 5.000E+01 * 1.000E+03 2 - 3 pONUCS{ 5)
RO16 3  Leach rate (/yr) } 0.900E+C0 * 0.000E+00 7 2.166E-04 3 ALEACH{ 5}
‘ROAS 2 ‘Solub:.l:.tg constant * 0.000E+00 3 0.CO0E+00 ° not used 3 SOLUBK(. 5}
- 3 3 Lt 3 3 . a .
ROL6 2 ,Dzstrzbut:.o.u coeff:.c:.ents for Eu 152’ 3 : ¥ : : 2 . S
WDig 7  Contaminated zone {cm**3/g) 3 2.000F+02 *-1.000E+00 2 - ¥ DONGCC{ &)
RO16 * - Unsaturated zoue 1 (cm**3/g)} ? 2. 000E+02 ?-1.000B+00 2 .- ? DCNUCU{ 6,1)
" ROl @ . Saturated zone {cm**ajg) * 2.0C0E+02 3-1.000E+0¢ * -.- 3. DENUCS (. 6}
RO1€ * ~ Leach rate {/yr} 3 0.000E+0C 2 .0.000E:0D 2 5.426B-05 * ALEACH({ 6) .
RO1g Solub:.l:.ty comistant 3 0.000E+00 2 0. OU.DE+D_U 3 not used 4 SOLUBK( &) =
- 3 3 R a : .3 ' 3 Lt
RO1§ 2 D:.Strlbutlon coeff:.clents for Eu-154 s . 3 3 LN
RO16 * . Contaminated zone (cm**3/g) - 2 Z:000E+02 *-1.GQ0E+00 3 - *. DONUCC{ 8)
RO1§ 3 Unsaturated zome 1 (cm**afg)"— 3 2.000E+02 *-1.000E+00 * --- * DONUCUY §,1)
RO16 ?  Satuirated zone f{om**3/g] .- * 2.000E+02 *-1;000Ex00 ® - » DCNUCS (- 8}
ROl6 * Leach'rate {/yr) PR 3 0.008E£00 * 0.000E+00 ? 5.426E-05 3 ALEACH( 8)
RO1G 3 Solubll:l_ty comstamt e i s 3 0.'0003+00 3 0.000E+00 3 not used 3 SOLUBK(. 8)

. 3 . o a . . 3 3 3 B
RO16. 2 Dlstr:.butlon coeff:.c:ue:uts for Eu—155 a 3 : 3 a St
RO1s ® . Contamindted zone (cm**3/g) : 3 2.000E+02 -1. ooomco 2 _—— > DENUCC{ 9) = .
RO16 3 . Unsaturated zeme 1 {ctn**?-/g) : T .0 3 2.000B+02 3-1.000E+00 ) - : |- 3 DONUCU(-. 9,1)
RO1g 3 Saturated zone (cm**alg) 2" 2.000E+02 2-1_000E+00 * ’ --- ) T3 DONUCS (-9)
RG16 * ‘Leach rate {(/yr). *.9.000E+00 3.0.Q00E+G0 2 5.426E-05 3. ALEACH({ -9) .
Ro1g » Sclubility constant * 0.000E+00 * 0.000E+0Q ? not used 2 SQLUBK( 9) .

3 . B - a . ~ E EY . . B :
RO16 * Distribution coefficients for Ni-€3 - i a i
RO1E ‘Contaminated zone {cm**3/g). . 3 3.000E+01 3 1. ODDE+03 3 - 3 DCN'UCC{:L].)
ROI6 2 Unsaturated zone 1 {cm**3/g) ? 3.0008B+01 7 3. Q0QEL03 "2 =-- 3 DONUCU (1,17,
RD16- 7 . Saturated zone (cm**3/g) % 3.0G0E+01" * 1.000E+03 2 -— ¥ DONUCS (11}
RO16 2 Leach rate (/yr) . 3 0.000E+00 * ¢.000E+00 3 3_.G60GE-04 3 ALEACH {11}.
ROZE 3 Solub:.l:ty constant. 2 0.0002+00 % 0.000E+00 3 not used * BOLUBK{11).
a ' 3. . a B E . ! -
" 016 * Distribution coeff1c1ents for Pu-238 . ¥ : 3 a o
RO1E 2 Contamindted zone {om**3/g}. a2 _000E+02" 000E+03 3 .- 3 DCNUGC(I5)
A 3 E] a
E] a a EY
3 ’ 3 3 3
3 3 3 3
-3 ES 3 3
.:l 3 3 a
3 A a a
3 3 x E
3 S k] 3
x 3 3 3
3 3 3 3

C-11.
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RO1E °

RO16
ROLG
ROle
Roig

ROL6E

RO16 -

RO1&
RO1&
RO1ls
ROLE

RO16

RO1&°

RO1S

RC16 .

_RO16
‘RO16

- ROi6
RGle
RO1E
ROlE
RO1&
ROis

ROL6
ROL6
ROLE
ROZG
ROL6
RO16

- .RO16

RO1E

ROL1E
Ro16
_ RO16
" R016

B e R I R T T T T -,

Site- Specz.f:c Parameter Summary (contmued) - . o
L User - 2 » © " Used by RESRAD | * ‘Parameter.
S _(If dlfferent from user 1nput) 2 Name .

Parameter

Distribution coefficients. for Pu- 240

3 - . 1 3 - .
Contaminated zone {em**3/g) 3 2. 000E+02 3 2.000B+03 3 L . Y.Dewucc{17). .

' ‘Unsaturated zome 1 {cm**3/g} 2 2.000E+02- * 2.000E+03 2 = B 3 DENBCU{17,1}
Saturated zone (cm**S/g) 7.2.,000E+02 ? 2.000KE:03 » - ST *. DCNTCS (17)
"Leach rate (/yr) 3 0.000E+00 * -8.000E+00 3 5.426E-05 i | ALBACH(17)"
Solubility constant ¥ 0.000E+00 * .0.000E+00 not used . 3 SOLUBK(17)

a - z 3 3 .

Distribution coefflc:.e:nts for daughter Rc-227 » . ? 3 - ;
Contaminated zoné {cm*+3/g) . 2 Z.000BE+01 ? 2.000E+01 ? w—— . DCNUCC( 1)
‘Unsaturated zone 1 {em**3/qg) . 2 -2.000E+01- % 2.000E+01 2 - 3 DCNUCH(.1,1)

. saturated zome (cm**3/g) ? 2.000E+01 * 2.000E+01 3 - . * DCHDCS (1)
Leach rate {/yr) - G.000E+00 ? 0.000B+00 3 .5.397E-04 ©Y ALEACH{.1)

© Sclubility constant ? 0.G00E+00 * 0.000E+00.? - not used - * SOLUBK{ 1} -
. . L] 3 3 . a .

Distribution coefficients for daughter Gd-152 "3 ¥ z . : L s
Coptaminated -zone {cm**3/g) . a- 1.0DDE+00 1-1.000E+00 ¢ " B.249E+02 4 DCNUCC (10) -
Unsaturdted zone 1 (cm**3/g) . "3 -1 000R+G0 *-1 000E+00 * T §.249E+02" . % DONUCU(10,1)
Saturated zone {em**3/g) ' *-1.009K+00 -1 .000E+00 2 §.249E+02° > DONUCS (o)
Leach rate {/yr) ' *. 0.0008+0D ¥ G:000E4C0 "3 1.316E-05 -3 ALEACH(IO)
Solubility constant ‘ ? 0.G00E+00 * 0.000E+00 2 not used 3 SOLUBK{IO)

- 3 a - 3 . ! T

Distribution coefficients for daughter Np-237 2 2 - a1 B L .
Contaminated zone (cm*#*3/g) : DS N 000E+oo,= -1 DO0E+0G * 2.5748+02 * DCNUCC (13)
Unsaturatéd zone 1 (cm**3/g) ) 1-1.000E+00 . 7-1.000E+G0 * ©. 2.574E+02 ° 2 'DCNUCT (12,1}

© Saturated zome {cm**3/g) *-1.000E+00. *-1.000E+00 *. 2.574E+02 -3 DCNUCs{12}
Leach rate (/yr) . * 0.GDOE+00 3 0.000E+00 ¢ . . 4.216E-0S * ALEACH{12}
Solubility constant *0.000BE+00° % -¢.000E+00 7 not used 3 SOLUBK {12}

. . e a E) 3 7 .

Distribution coefficients for daughter Pz-231 ~, ? . 3 ) 2 | o
Contaminated zone {cm**3/g) ’ : 1B, DOOE+01 F 5 _000E+01 3 e 3. DENUCC{13}
Unsaturated zone 1 (cm¥*3/g) ‘ 3:5.000E+01 ¥-5.000E+01 3 .- ¥ DENUCG{13,1)
Saturated zone (cm**3/g) ’ o * 5U000E+01 -9 -5.000E40% * ——  DENUCS {13)
Leach rate- (/yr} : . , o > 0U000E+00 - 0L000E+D0 ? 2:3166E-04 . * ALEACH(13) .
Solubility constant : . - * 0. DOGE+00' 2+ g ODOE+DD H not used . * SCLUBK(13)

: : . - 3 S 2 N . a . :
Distribution coefficients for daughter Pb-210 = 2 . 2 2 . A B
Contaminated zome {(cm**3/g) ¥ 3.000E+01 ? L.00OE+02 ? - ... P DONUCE(14)

Unsaturated zome 1 {cm+*3/g) 3 3.Q00E+01 3 1.0G0E+02 2 —— T * DCNUCU (14,1}

Ssturated zone (cw**3/g} * 3.009E+01 -* 1.000E+02 2 e . -* DONUCS (14}
Leach-rate (/y¥) 3 0.900E+00 *0.000E+00 2 3.605E- 04 - * ALEACH (14}
Soluballty constant 3 u.oooE+oo‘= 0.000E+GC 3 not used . SOLUEK(1a)

a 3 Kl E] .

Distributieon coefficients for ciaughter Ra-22¢ 2 3 2 : - T N
Contaminated zone {cm**3/g} - - . ’ 3 2L000E+02 7. oan+01 2 s U ©. - BPENUCC (18}

' Unsaturated zone 1° {om**3/g) . - 2V000E+02 - TV000E+01 3 ———u Lo - - 3 DONUCU{18;1)
gaturated zone (cm**B/g} ) ? 2.000E+02 * 7.000E+01 ? - S DONUCSE18)
Leach rdte (/yr) S © o3 §.000E+00 7 0..000E:+00 3 B.426E-05° - - ' 2 ALBACH{18)
Solubility constant S o 3 0,000B+00° 3. 0. QOCE+OD 3.

not used © ‘SOLUBK{18)

C-12:

'



1RESRAD, Version 6.21
Summary :

Ro16
RO16
ROLE
RO16
ROLE
RO1G

RO16
RO16
RD16
. RD16
 RO1E
RO16

-RO1&

RO16-

RO16
RO1G

RO16°

RO16

RO16

RO16
T.RO16
-LETS
RO1E
RO16

RO16
RO16
RO16
ROZE
RO16
RO16

RO1G
ROLE
RO1E
RO1E
RO1E

RrOle

Ro16

RO16

RO16
‘RO16
RG16

Ro16 -

. T« Limit = 0.5 year
117-DR: Cleanup Verification - Shallow Zone

S:Lte Spec:l.flc Parameter Surmary (crmtlnued} e o
Used by RESRAD 1
3. (If d:l.fferent from pser :|.nput) ¥

. Parameter C-

. Distribution coeff:.c:.ents :Eor daughter Ra- 228 -

Contaminated zone {(cmt*3/g)
Unsaturated zone 1 {cm**3/g).
Saturated zone (cm**:‘./g}
Leach -rate. {/vyr)}

Solub:.l:.ty consta.nt

Contaminated zone {cm**3/g}
Unsaturated zone 1 (cm**3/g)
Saturated: zone (em**3/g} .
Leach rate (/fyr)

Soluhz‘.lit:y constant

Dlstrzbutlon coefficients’ for &aughter Th-228
Contaminated zone (cm*+3/g). . .
Unsaturated. zone 1. (cm**3/qg) . b
Saturated zome (cm**3/g}

" Leach rate {/yr) )

Solubility constant -

D:.str:Lbut:Lon coefficients for. daughter Th- 230
Contaminated zone (cm**B/g} :
Unsaturated zoneé 1 {cai**3/g}

Saturated zone (cm**3/g)
Leach rate {/yr)
Sclubility constant

Contaminated .zone {cm**3/g)
‘Unsaturated zome.l {(cm**3/g)
* Baturated zone {cm**3/g}
ILeach rate (/yr}

Sélubili~'t-y consta,nt

Distribution coefflclents for daughtexr U—233:

Contaminated zone {om**3/g}
Unsaturated zone 1 (cm**3/g)
Saturated Zone (cm*+3/g)
Leach rate ‘{/yr}

Solub:.llty constant

Contaminated zone (c:m**3/g)
Unsaturated zone 1 (cm*+*3/qg)
Baturated- zone (em**3/g).
Leach rate. {fyr)

Solubility constant -

Dlstra,but:.on cnefflc:.ents for daughter Th- 228 -

D:Lstr:.but:.on coefficients for daughter Th—232.-

Da.str:butmn coetficients for daughter U-234

‘16/31/2003

E]

‘0. 000E+00

‘2. 000E+02"

~0, GOCE+00

-2 -B00E¥02
. -2.000E+02

2.000E+02
-2.000E+02
" 2.000E+02

X U-QEOE+DO

‘2 000E+02

“0.0DOE+00 -

- 2.0005+00
2. 000E+00
. 000E+00

T Y B I I I T T It I T B Y B S ¥ Yt " M I ¥ P Y R I I R B - -1

13:30
File:

‘User - *
Input 3

2.000E+02
2.000E+02,
2. 0008+02

0. 000E+00

2.000E+02
2 GO0E+02

0_'QC_IO.E+D.0

2.000E+02
¢.000E+00
0. 000E+00

£.600E+00

2.000E+02 -
2.000E+02: ;
0.0DGEHDD

2. 000E+00
2.00GE+00

2.000E+00
0.000E+00Q
8. 000E+Q0.

2. 00GE+00

¥.000E+00

C-13

-auuuunw'u|,.uwuuuuuuuuu'uwuuuu'uuuuu.uuuuuuuauuuuuuu.uu.

"Page 13

117dr_s.rad

Default

7.000E+01L

%7.000E+01

“7.000E+01

&.000E+00
0.000E+00

. 6.00GE+04
6. 000E+04
6.000E+04
-0 .G00B+00

0. CQ0E+00

0. DOOE+GO
0.D00E+00

' 6.000E+04

6.0008+04
£.000K+04

‘0. 000E+Q0

0.00GE+00

6. 0008404

6.000E+04
6.000E+04
0.080E+G0
0.000E+00

5.000E+01
5.000E+01

0.000E+0C
0.000E+00

5. 000E+01

.5 000E+01
. 5.0D0E+01
0.00DE+00

8.000E+00

6.000E+04 -
G.000E+04
6.000E+04

5.060R+01-

T

5.426E-05
not used

"5.426E-05
not used

5.426E-05.

not used.

'5.426BE-05

not used

5 426E-05
not used |

. 5.1198- 03
not used

5.119E-03

not used

CVP-2003—000 18

Rev.

Parameter
 Name

DENUCC (19 -
DOWCO(18,1).-
DCNUCS (18) | -
CALEACH(19) .
SCLUBK (19)

.
it
3
3
-3
2.
’ k]
3
1
Y
3
X
2
3
3
3
3
'.3‘
3
3
;3
3
-lS
a
2
2,
3
A
A
3‘
.!
.3
2
s
X
.3
A
s
3
:
3
3
:.
o
3
3
a
_)

BoweC26)
DCHUCH{20,1)
DCNUCS (20)

‘ALEACH{20)

SOLUBK{20}

DCNBCC(21)
DCNUCU{21,1)
DORUCS{21)
ALEACH{21) -
SOLUBK(Zl)

Dcnuct(22)ﬁf
DCNUCO (22,1}

 DCOWUCS (22)
- ALERCH ({2Z)

SOLUBK {22)

-Dcuutc(23) 
‘DOHUCU(23, 1)
“DCRUCS{23)

ALERCH{23)
SOLUBK(ZB)

DOwTCC(24)

SOIATBK (24)

Davucc{25)
DONyCU(25,1)
DONUCE(25)
ALEACH (25)
SOLUBK (25}



CVP-2003-00018

Rev. 0
: A\RESRAD, Versiom 6.21 - T« Limit = 0.5 year _ . 110/31/2003  13:30 Page 12 .
Summary : 117-DR Cleanup Verificatiom - Shallow Zone File: ?.1‘7dr s.rad
B R S:.te Spec:.fz.c Parameter Su{rmary (cont:.nued) . :
0 2 e S EEEEE : . . 1. User SO LI Used by RESRAD | 3 parameter

Parameter i

. Kame

"RO16 * Distribution coeff:.c:.ents for daughter U- 235 2

3 3 - El
RO16 * . ~“Contamindted zone {cm**3/g} . 3 2.000E+00- * 5. ODDE+01 3 - 3 DCNBCC (26)
RO16 ¥  ~Unsaturated zope 1 {cm**3/g) 3 2.000E+00-* "5 . D00E+D1 2 -—= . DONUCT(26,1)
RO1E 2 jsaturated zomne (cm**3/g} 2 2.060E+00 3 -5.000E+01 3 m——— : ponucs{zs) - - ]
RD16 % Leach tate {/yr} ‘2 0.Q00B+00 ¥ .D.000E+00 3 5.119E-03 * ALEACH (26} -
RO16 % ~ Solubility constant 3 0.000E+00 * 0J0Q0E+00 3 not used 3 SOLUBK (26} R
3 . . 3 - 1 . T a . a -
RO16 * Distribution coefficients for daughter ©-236 2 o s ‘ * - LI
RO16 ? | Contaminated Zone {cm**3/g)- .2 2.000E+00.-* 5+000E+01 ? - 1 DpCNUCC{27) :
" RO16 ? ° Unsaturated zone 1 (cm**3/9) '3 Z.0008+00 *+5.0008+01 * . 3 DONUCU{27,1) £
RO1& 2 Saturatéd - zone (cm**3/g) '3 2.000E+D0- *5.000E+01 ? m— 3 DENUCS (2°7) i
RO16 * .Leach vate {/yr) =~ ? G .000E+00 - -0.000E+00 3 - 5.119E-03 : ALERCH({27): .
RO16 2 _Solub:.llty constant 3 0. 000E+00°-2 0. 0008+00 3 .not used - * SOLUBK(27)
a 3 E] ] El .
ROL7 > InhaYation rate (m**3/yr} * 7:300E+03 * 8.400E+03 2 --- » INHALR * :
RO17 ? Mass doading for inhalatien {g/m**B) % 1;000E-04 *1.000E-D4 2 - 1 MLINE
RO17 2, Exposure ‘duration : 1 3.000E+01 * 3.000E+01 3 = ¥ ED- -
RO17 * Shielding factor, inhalation’ 9 4.000E-0L' * 4.000E-01.1 R 3 SHF3 G
RO17 * shielding factor, external gaimma 2 g.000E-01 2 % G00E-01 3 --- 3 SHF1
RO17 * Fraction of time spent indoors: ©3 6.000E-01 * 5.000E-01 °? -—=- 3 FIKD.--
RO17 ? Fraction of time spent dutdoors (on slte) 2 2_Q0QE-01 ? 2.S500E-<01 @ - 1 FOTD
“RO17 ='Shape factor flag, external gamma ' : 3 1.000B+00 {,1 000E+00 3 " »0 shows circular AREA. a Fg =
RO17 * Radii of shape factor array fused.if FS = -1): T CE 3 : a AT :
RO17 * Outer anmalar, radius {m}, xing. 1: . * pot. used _‘_.3 As ‘0GOE+01 * -—- 3 RAD SHEPE( 1}
RO17 * Cuter apmular radius' {m}, ring z “ 3 ‘not uwsed * 7.071B+01 ? - * RAD_SHAPE( 2} .. .
R017 *-  Outet anmblar radius {(m), ring  3: 2 not used # 0.000E+00 2: .- i RAD SHAPE{ 3),. -
R017 * Outer anmtlar radius {(m), ring '4: 3 not used - ? 0.000E+00.7? - > RAD SHAPE( 4)
E0i7 * - Outer apmular radiug (m}, ring : i 2 not used . 0.000E+00 7 --- * RAD SHP.PE( 5) .
RO17 * Outer annular radius {m}, ring - &: 2 not used * 0.000E+00 2 --- * RAD SHAPE( 6) - "
'RG17 * ‘Cuter annmlar vadius (m), ring 7: ? not used * 0.000B+00 ° === 3 RED SHAPE( 7} .= -
Ro17 *  Outer ‘ammvlar radius {m), ring 8: * not used - * 0.000E+00 ° --- s RAD SHAPE( 8}
RO17 '?  Outer abmular radius (m), ring & * not.used . * ‘0.000E¥00 * --- > RAD_SHAPE{ .9}
RO17 * Outeir amwrular radius (m), ring 10: 3 not used - ? 0.000E+D0 3 S--- * RAD SHAPE(10}
RO17° 3. Outer ammular radius {m}, ring 31: * not used ° G.0DOE+00.? - * RAD SHAPE(11)
RO17 3 Dizter apnular radius (m), ring i2: 3 not used " * 0.000E+00 ° - * RAD _SHAPE(12)
. 3 - . 3 H B 3 . 2 : o
RO17 }E‘ract:.ons of a.nnular areas w:.th:.n AREA- . 3onl R : e <
RO17 * Ring -1 - . * notiused * ¢ 1.GG0E+00, * ——— 3 FRACA{ 1} .
RO17. *  Ring’ 2 -3 -not- used - ? E 732BE-Q1 3 R » FRACA{ 2T
RO17 *  Ring --3- * hot used -7 0.000E¢00 3 - 3 FRACA({ 3}
RO17 -5 Ring 4 : * ok used ? 0.000E+00 2 - 3 FRACH! 4}
ROi7 * . Ring 5 ) : ? not used. ? D.000E+0¢ 2 -—= 3 FRACA( 5}
RO17 7° Ring & ) ' ‘ . * not used * 0.000E+0¢ 3 -= 3 FRACRE 6}
ROL7 * Ring ‘7 : * niot used ?.0.000E+QQ 3 ——- » FRACKY . 7) -
ROL7 * ~ Ring "8 - 3 not aased P 0.000E4Q0 2 -—- > FRACE{ 8) . ..o+
RO17. % ‘Rimg 8° - * potiused T G.000E+00 --- » FRACA( 9) R
RO17 3  Ring 10° - " not used ~? 0.000E+00 23 —n- 3 FRACA(10) -
RO17 *  Ring 11 -3-pot/used "? 9.000E+00 3 - * FRACA{IL)
RO17 3  Ring 12 . * not uged .* 0.000E+00 ? --- * FRACA{12)
. g 4 i L o : ; K 3 s ) 2 . a - .
RO18 3 Fruits, vegetébles and grain ¢consumption (kg/_yr) % 1.100E+02 ? 1 _600E+Q2 3 - 1 DIET{1)

o14
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1RESRAD, Version 6€.21 CTe Limit =-0.5 year : 1&/31/2b03 13:30 Page 13
Summary : 117-DR Cleamup Verification. - shaliow Zone " File: 11'7&r_s.1'—ad_ )
" gite- Spec:l.flc Parameter Summary (cont:.nued) ' - S
o [ 3 Usexr 3 Used by RESRAD B
: 3 . Param ter Default ] (If dg.:_‘.ferent from user 1nput) 3,

. RQI8
RrE18
_ROLB
ROLB
RO1B
‘RO18

RO13
RO19
RO19
RO13
ROLD
RQ19

ROES

‘RO1S

" ®019.

. RO19
ROLS
RO1S

R1SB
R19B
R1SEB
R15B
R1SB
' R15B
R1SB
_R19B
R19B
Rr198
R19B
R19B
Ri9B
R19B
R19B

R19E’

cig
14

Cis
Cia

Leafy vegetable consumpt:.on (kg/yr)
Milk consumption (Lfyx}

‘Meat and. poultry consumptiom (kg/yr}

Fish consumption  (kg/vyx)
Cther seafood consumptlon (kgfyr}

‘Soil ingestion rate [gfyr}

Drinking water intake (L/yr).
Contamination fraction of drinking water ’
Contamination fractiom of household water
Contamination fraction of livestock water
Contamination fracticn of irrigation water
Contaminatien fraction of aguatic food
Coritamination fraction of plant food
Contamibation fraction of meat
Contamination fraction of milk

fodder intake for meat (kg/day)
fodder intake for milk {kg/day)"
water dntzke for meat (L/day)
Livestock water intake for milk (L/day)
Livestock soil intake (kg/fday) '

Mass. loading for foliar deposition (g/m**?.)
Depth of soil mixing layer (m} .

Depth of roots (m)-

Drinking watér fractiom £rom ground water
Household water fraction from ground water
Livestock water fraction from groimd water

Livestock
Livestock
Livesteck

COE+G0
009E+92

L300E+01
1 7.300E+02
3 1.000E:00
? not used

> ' 000E+00

© 3 1.600E+00
3 5.000E-01

[}
e R

5.500E+01
£:000E+01
1.600E+02

'2.5,000E-061"

3 1,0008-04

2 1.590E-0%

* 9.000E-01
3 1.000E+00

" .2 not used
3 1.000E+00

3

s

a

2 .

3 5.B0OE+0C1
s

a

3

C-14 evasion layer thickness in soil (m)

Irrlgat:.on fract:.on £rom ground water ? Y.000E+090
3
Wet weignht crop yleld for Non-Leafy (kg/m**zl 3 7. 000E-0L
Wet weight.crop yleld for Leafy Tkg/m**2) * 1.500E+00
- Wet weight crop yield for Fodder {kg/m**2) * 1.100E+09 3
Growing Season for Non-lLeafy {years) - 1.700E-01
Growing Season for ZLeafy (years) 3 2.500E-01
Growing Season for Fodder (years) : g2.000E-02
Transliocation Factor for HNon-‘ieafy * 1.000E-01
‘Translocation Facter for Leafy _ Y 1.000E+00
Translocation .Facter for Fodder i 1.000E+00°
Dry Feliar Interception Fractlon for Noen-Leafy 7 2.500E-01
Dry. Foliar Interception Fraction for "Leafy * 2.500E-01-
Pry Foliar Interception Fraction for .Fodder' - ¥ 2.500E-01
Wet Foliar Interception Fraction for Nom-Leafy 2 2.500E-01
flet Foliar Interception Fraction for . Leafy . » 2.500E-01
Wet Foliar Interception Fractiom for Fodder © 3 2_S00E-01
Weathering Removal Constant for Vegetation 3.2.000E+01
. - " . 3
C-12 cdoncentration in water (g/fcm**3]. 3 2.000E-05
C-12. concentration in contaminated soil (g/g) 2 3,0008E-02°
Fraction of vegetation varbon from soil 2 2.000E-02
'Fractior of vegetation carbon. from air 3 9.80PE-01
* 3.

000E-01

C-15

¥
3
H
3
3
k]

3"

a

T3

2

3
a
a_
3=
-
3
3
a
]
3.
2
z
a
3
3
3
2
3
3
3
3
3
3
3
3
a
2
3
3
k)
E]
Y
!
3
3

E)
3
E
k]

3

a

1.4608+01

9.200E+01
6-30DE+01
5. 400E+00
2.000E~01
3.650E+01
5.100E+02
1.000E+00
1.000E+00

1_0C0E+00 .
C11000E+00.

5. D0.0E-Ol_

6. 800E+0L

5. 500E+0T
5.QQUE+01
i.600E+02
5.000E-01

- 1.000E-04

1.5008-01
2.000E-01
1.000E+00
"1.000E+00
1.000E+00
1l 000E+00

L2- DOEE+01

2.000E-05

3:000E-02
2.000E-02
9.800E-01

3.000E-01

T T I S O T T ¥ Y I I I T R N

R R 2

" 0.500E+00

T ¢.237E+00
6.237E+00

CVP—2003-0001 8.
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Paramter

,DIET(2)7"%

DIET(3)" -
DIET(4}" -
DIET(S5).

-DIET {6}
-80IL .

DWI
FDW., -

" FHEW

FLW

FIRW

FRY-
FPLANT - -
FMEAT
FMILK

L1

"LFI&

LWIS

CLWIE
‘181

MLFD

DM
DEOOT: ~
FEWHH-
FGWHH
FOEWLW. - -

“FEWIR

RV

Tz
¥v(2)
FE{1)

» TE{Z2) -

TE(3)
TIV(1}
TEV {2}
TIV(3)
EDRY (1)

‘RORY{(2)
- RDRY {3}

RWET {1}

-RWET(2) -

RWET {3}
WLAM

CLIWTR
C120%
CSOIL.
CAIR
TMC



1RESRAD;‘Vet51dn 6.21
Summary :

. RDZ1
. ROZL
_Ro0z1
RO21
ROZ1
_Ro21
RO21.
ROZ21
RO21
-RO21
RrO21
RO21
. ROZL
ROZ1
RO21
ROZ1
RO21

TITL
| TITL
| TITL

Iflii

‘Fraction. of grain

T

T« Limit = 0.5° ‘year .
J117-DR Cleanup Ver;f:.cataon - Shallow Zone

Par meter )

rate from so;l {1/sec}
rate frem soil (i/sec}
in beef cattle feed -
in milk cow feed

DCF correction factor for gaseous forms of Cl14

C-14 evasion flux
¢-12' evasien- flux
Fraction of grain

Storage t:l.mes of contamlnat.ed foodstutfs (days}
Fruits, non-leafy vegetables, and gram .
| Leafy- vegetables
Milk .
Meat and poult.ry
- Fish .
,Crustacea ami mollusks
"Hell water
Surface water
.- Livestock: fodder

Thick:iesslcf building foundation {(m)°

Bulk density of building foundation (g/cm**3)
Total ‘porcs:.ty of the cover material

Total pc:rcﬁuty of the building- foundation )
Volumetric water content of the cover material
Volumetric. water comtent of-the’ foundation

‘D:.ffus:l.on <ceefficient . for radon gas (m/see) s -

.in cover marerial

Adn foundation material
" in contaminated zone soil
Radon vertz.cal dimension of mixing (m) )
Average building air exchange rate (i/hr)

'Height of the building (room} (m) .

Building interior area factor .
Building -depth below. ground surface (m) ~
Emanating power of Rn-222 gas ..
Emanating. power of Rn- 220 gas

 Nuaber tf graph:.cal time points |

Maxirum number of integration peints for .dose
Max;mum number of 1ntegratlon p01nts for r:.sk

© 1. 000E+00

10/31/2003 13 30 Page
’ 11‘?6.3: s.rad

P;le.

8.894E+01

1. 400E+01

1.D0OE+00 |
2. 0OPEwGL
7.000E+00
7.000E£00
1.000E+00
1.000E+0Q0
4.500B+01

used
ot used.
not used
not. used
not used
not used .

not

usted
used
uged -
used
used
used
used
used .
used-
used -

net
not: -
ot
net
not..
not
not
Tiot”
not
not

32
o AT

1
ifiifiiiiif

iy ODOE 07
" 1.000BE-10

2.000E-0%
- 8.894.01

T1.000E+00

7.000E+00

.'1.500E-D1

" 4.000E-01
1.000E-01

'2,560E-oe

- 2500800

Hluu-q'uu'.u_uu-uunguuu-uuwn_ﬁguwuuuu u_u_uuuxeu"q wou e W s

< Hy

8.000E-01

1.200E+01
1.000B+00

2:.000R+01
7. 000E4+00

1.,000E+00

2. 400E+00

5. G00E-02
3.000E-02

3.000E-07.
2 .000E-06 .
2.000E+00
5.000E-01

0.0008+00
-1 000E+00
Z.500E-01 -
1.500E-01

iiiiiiiiii

c16

1. OOOE+DO :
4. 50001

T4

Hluuuuun..uunu-uu_u'_uu'm.mu‘u_u‘uwuuuuuuuuuu‘unuuuu_»

S:Lte Speczf:.c Parameter Summary {contlnued)

iffs

Used by RESRAD

CVP-2003-00018

“Rev. 0

11111IxII:xIIiIIIiiii;iii iimi "‘i PEFE .-

BTOR_T(1}
STOR_T (2}
STOR_TY{3}
STOR_T {4}
STOR_T(5) :
STOR . _T{6}

- STOR T('?]

STOR_T(8) -

[STOR_T(8) -

FLOOR1

' DENSFL. -

TRCV
TBFL: |
PH2OCV:
PH20FL

DIFCY - -
DIFFL
DIFCZ -
EMIX

REXG

HRIM

FAL™ -
DMFL; .

-EMANA {1}

EMANA (2) ©
NPPS
LYMBX
KYMAX

.



1RESRAD, Version 6.21 T« Limit = 0.5 year 10/31/2003 13:30° Page ‘15
Summary : 117-BR Cleanup Verification - Shallow Zone e w?z.le-' 1178x_s-rad

Sumary of Pathway Select:.ons

‘Pathay

1 -- extérnal gamma

2 -~ inhalatiom {w/o radon)
LR .- .. 3 -- plant ingestien
B Co -- meat ingestion &

4

5 -~ 'milk ingestion

& -- aguatic foods

7 --.drinking water

S8 =- goii :Lngestlon

8 -- radon
Fiid peak pathway doses
i

3
3
3
3
3
3
S - agkiwve
a
3
3
3
iii

'actzve; .
activé
actiwve -
active
active

active

active -
suppressed N

active

tiiﬁﬁxi:fiiﬁiiﬁ

CA17.

CVP-2003-00018
Rev. ’
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Rev. 0.
iRESRAD, Version §.21 T« Limit = 0.5 vear . 10/31/2003 13:30 Page 16 - : = . L .
Summary : 11'7—DR Cleanup, Verification - Shallow Zome . . File: 11‘7d:r s.rad e - e )
ng}EgT}?e_lteE!_g?g?_P}r_nens3.91“15 Im.t:l.al ScJ.l Concentrat1ons, E?E’g

Area: 4750.00 square mes:ers o : Am-241 3.3108-02
Thickness: © 4.60 meters T c-14 9.270E-01
Cover Depth: 0.00 meters b - Co-6¢ - 1.460E-02
. ‘ ' Cs-137 5.180E-02
Eu-182 . . 3.260B-02
Eu-154 4.720E-02
Eu-155%" 4,270E- 02
Ni-63 . -1.080E+00
© Pu-238 2.400E-02
- Pu-238. 1.980E-02
Pu-240 4.730E-03

t {years):
TDOSE (t) :
M{ch:

OMaximum TDOSE({t): 1.204E+00 mrem/yr at € = 0.000E+0C years

“ Total Dose TDOSE(t) ' mrem/yr
Basic Radiation Dose let = 1.500E+01 mrem/yx :
ure Sum M{t) Fracti Do ‘m:.t _Received-a ' Time (t]

0.000E<00 1.000E+00 3.000H400 7.200E+00 1.500E+01 4 2008401 .1.380E+02 - 3.000E+02 1.0D0E+03

. 1.204E+00 7.4B0B-01 .5.469E-01 .£.145E-01 2.713BE-01 1.0215-01 3.139E-02  2.069E-02 ' 1.242E-02

8.025E-02 . 4.987E-02 3.646E-02 2.763E-G2 1.808E-02 &.809E-03 2.093E-03 1.38'0_13—03" 8.282E-04

c-18
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1RESRAD, Versiom 6.23 T Idmit-= G.5 year - < 10/31/2003 13:30  Page 17
Summary : 117-DR Cleanup Ver:.f:.cat:.on - Shallow- Zone File: 117dr s.-xad

Tokal Dose’ Contr:_butlons TDOSE(i, p.t) for Individual Rad:.onuclldes {i) and Pathways - (p)
. ) As mren/yr and Fraction of Total Dese At t .= 0.000E+09 yeaz‘s
0 _Water Independsnt Pathways {Inhdalation exc“ludes ‘radon}

[+ T . Ground s Inhalat:.on . .. * Radom - Plant : sl Meat o Milk -

3 ‘s : .Beil- -
Rradio- ARARARRARAARZEARA - . ;- ARRRAARAA ARRAAR, AARRARARRARAAAAA A d . ARRAARRREAAARARE .

Huclide mremfyr fract. mrem/yr fractl arem/yr. fract +. mrem/yr. fract. wmremfyr E£ract.. mrem/yr fract‘_ mrem/yr-- fract. ...
Aa‘p“iﬁa"ip‘ 'éig"n"iﬁﬂp""a H"E'H-ih—ﬂ_ . E‘Eﬂﬁiih‘iﬂﬂ AR HB ' AR ARARAR !E?-'!‘ EP.P.-‘EP,P, l},“i‘h‘”ﬁ'ﬁ-ﬁﬁﬁﬁ iﬁﬁﬁiﬁ" ‘-FP‘Pnﬁ'-hiﬁﬁﬁ R-E-.MT-EGE'; . H‘P‘ﬁ”ﬁﬁiﬁﬁﬂ ﬁi‘.ﬁ.ﬁﬁﬁ '-HHP@ﬁEHﬁP Eiiiii-'. o
Am-241 '9.376E-04 0.0008. 5. 48BE-04 0.0005 - 0.000E+00 0.0000 6&.788E-03 0.0056 Z.924E<05 0.0000 - '3.175E-06 0.0000 ~7.030E-03 0.0058:
C-14 °  4.311E-06 0.0000 1:147E-04 0.0001 0.000E+0C 0.0000. 4.543B-01 0.3774 . 4.932E+02 0.0410 3.7¢7E-02 0.0313 5.989E-05.0-0000 -
Ce-60 - 1.355B-01 0.3159 -1.120E-07 0.0000. 0.000E+00 0.0000 1.65%E-03-0.0014  3.738E-04 0.0003 8. 5658-05 0.0001 2.1498-05 '0.0000 .-

©s-137 1.092E-01 G.0207 €.105E08 0.0000 0.0Q0E+00° 0.0000 5.770E-02 0.0048 2 I15E-03 0.0018 1.313E-02 0.0011 31.495E-04 0.0001 .

Bu-i52 1.400E-01 ©.1163 2.624E-07 0.0000 0.000E+00 0.0000 ~2-S0LE-05.0.0000 .2.358E-06 0.0000 6.235E-08 0.0000 1.2028-05 0.0009

Eu-154 2.195E-9p1 0.182¢ 4.852E-07 0.0800" -0.000E<00 0.0000 6.108E-05 0.0001 . 4.968E-05 0.0600 ‘1:313E-07 0.0000 -2.531E-d5 0.0000 . .- .

] TE-08 ©.0000 3:551E-06 0-.0000 .
Ni-63- 0/000E+00 0.0008 2.529E-07°0.0000 0 000EFDO 0-0000 . 1.7458-63 0.003i5 . 1.0358-04 ©.0001 9.585E-04 0.0008 ; 3.625E-05 0.000D
Pu-238 2:417E-06 0.0000 - 3.502E-04 0.0003 0.000E+00 0.0000 - 4.314E-03 0.0036 3.736E-05 0.0000 ~1.0098-06 0.0000  4.467E-03 0.0037 .
Pu-239 "3.768E-06-0.0000 3.17SE~-04 0.0003 6:000E+00 0.0000 3.552ZE-03 0,0033 3.405E-05 0.0¢00- 9.242B-07 0.0000  4:093E-03 0.0034

Pu-240 4.646E-07.0.00006 7.584E-05 0.0001 -0.000E+00 0.0000° '9.441E-04 0.0008 '8.134E-06 0.0000. 2.208E-07 0.0000 9.778E-04-0.000% ;

0 A s 0 2 0 A 0 3 A 010 O 6 8 A o R O o 00 O 0 e iiiiii-f

[

By~155 4.683E-03 0.0032 &.166B-08 ©.0000 - 0.000E+0C 0.0000  8.592E-06 0.0000 . 6.988E-07 0.0600 ~.1.847E

o
Total Dose Contr:.butlons TDCSE ( i,Dy t) for- Indzv:.dual Rad:.onucl:tdes {i) and Pathways (p)
. . . Is mrem/yr and Fraction of Total.Dose At-t = 0.000E+00 years
L0 - ) ) : ) - Water Dependent -Pathways: : O .

0. _ Water : ?ish . ’ _Radon’ e ALY Pathways* R

Radio- R EERA  RARS REAR y . AEARE : ARAR AERAAR

Nuclide wrem/yr- fract. = mrem/yr fract. “mrem/yr - fract. = mrém/yr fract. - mrem/yr fragt: ‘mremfyr ' fract.' wrem/yr ' fract.. -
,--v-wa ZFFa ?-F-F-;—ip-.- ‘-; f?iiifﬁi ARRAAR -'-I!?-‘i?! - ARARAR BRARRAR _fiifﬁi??’-? A FP -- ABE ?“FP‘F"FF:?Z ?—FFPPP Pﬁiﬁiiﬁp; iiiiiﬁ- F““;i;“ﬁppgn Eiii?f -

" Am-241 - 0.J0B0E+0C G 0000 | 0.000E+00. 0.0000 . 0.-000E+00 0.0600 0.000E+00 ©.0000 0.000E+00 0.0000 . 0.000E+00 C.0000 ~1.534E-0Z -0.0127.
_C-14" - 0.CO0GE+00 0.0000 ~0.000B+00°0.0000 .0-000E+00 0.0000 0.00085+00 0.0000 0.000E+00 0.0000 - 0.000B+00 0.0000- 5.415E-01 0.4498 .
" Co-60  0.000E+00 0.0000 ' 0.000E+00 ©.0000 0.000E+00 6-0000 -0.0008+00 0.0000- 0.000E+00 0.00¢0 0.000E+00 .0.0000 1.416E-01 0.1176.-
Cs-137. 0_00DE+00 0.0000  0.000B+00° 0.0000 0:C00E:00 0.0000 0.00CE+DD 0.0000 0_000E:00 0.0060 0:0C00E+00 0-0000 1.185E-01-0.0984.
Eu-~152 .0.000E+0C 0.0000 0.000E+00 0.0000 . 0.000E+00 0.0000 0.000E+00 0.00G0 0.0DO0SE+00 0.0090 0.00CE+00 0.0000 ~1.401E-01 0.1164
Eu-154 0.000E+00. 0.0060- 0.000E+00 0.0000 0.080E+00 0.C000 0.000K+00 0.0000 0.00GE+00.0.0000. 0.000E+00 -0.0000. 2.196E-01 0.1825
Eu-155 0.00CE+00 G-0G00 - §.000E+00 0.6000 0.000E+00 0.5000 C.000E+00 0.000¢ .0.000E+00 §.0000- 0.000B<00 0.0008 .4-696E-03 0.003% .
¥i-63 . "C.ODOE4+00 0.0000 . 0.000E+00 0.0000 ' 0.000E+00 0.0000 0.000EI00 0.0000 O0.000E+00 0.0000 0:000E+00 0.C000 ,2.848E:03 0.0024 .
Pu-238 ©.000EF00 0.0000 0.000E+00 ©.0000 0.C00E+00 ¢.0000 -0.00GE+00 5.0000. 0.006E+00 0.0000 0.000F+00°0.0000 '9.172E-03 0.0076
Pu-23%  0.000E+00 0.0000 0.000E+00 0.000¢ 0.C00E+00 020000 0.000E+00.0.0000 0:000E+00 0.000¢ . 0.000E+00 0.0009 “&.402E-03 0.0670
Pu-240 0.000E+00-0.0000 "0.000E+00 0_000¢ 0.000E+00 0.0000 6.00C0E+00 0.0000 0.000E+00 0.0000 0.000E300 0.0000 - 2.007E-03 0.D0L7
I1TF§FT FITEESifE FEF8%f. IEFTEf9IT Prifff offfIfffst TTfIfI ITFELOTLE IITLEE TITTRLLET TETEfD fIITIRfii-Pfiisr’ PRREIIfi vTiiis
Total ~ 0.000E+0D ©.G000 " 0.000E+00 0.0000 0.000E+00 0.0000 . ¢_.000E:D0 0.0000 0.000E+00 -0.0000 .. G.000E+00 0.0000 1.204E+00:1.0000 -.
0*Sum of all water independent and dependent pathways. . ’ . o ‘ . o

c-19

- Total - 6.139E-01 0.5099 .1.408E-03 0.0012 .0.000E+00 0.0000 4¢.796E-01 0.3984 ~5.203E-02 0.0432 '4.DOIE-02 0:0333 . 1.686E-02 0.0%40 ..~



CVP-2003-00018
Rev.0

1RESRAD, Version 6.2% STe Limit = 0.5 y'ear ’ - 1p/31/ze03 13:30 ?age 18
Suminary .: 117-DR Cleanup Ver:.f:n.cat:l.on - Shaliow Zone File: 11'7dr s.tad

Total Dose Contrzbutlons ‘I‘DOSE{J. o t) for Individual Radionuclides A4} and- Pathways (p)
 As mrem/yr and Fraction of :Total Dose At t = 1. 000E+00 years,

4] S . - Water ‘Independent Pathways. (Inhalatien’ excludes raden}. . . ’

O ’ B Ground Co Inhalatmn .+, " Radon R Plant ) - Meat . . .« Midk . Soil

Radiow ~ARRARAAAARRARRAR 5 ih  ARRARARARRAARRAL ARAK ; ' A EAAARRAAAARARAAR -ARKAAARRAAARKAAA

Fuclide  wrem/yr fracty °: mremfyr - .fract.: mrem/yr Eract. mrem}yr fract. mrem/yr fract. mrem/yr . fragt.. mrem/yr fract. .

..... 3030 e Ry s mrrers RV, g P P PG pupaiie

ARARRAR ARRARARRR RARARR AAARARAAR ARRARA: BARARAR " AARRRAAAR ARRAAA E
Am-241 -9.361E<04 0.0013 . 5.479E-04 0.0007 0.000E+00 0.0000  &.777E-03 0.009%" 2.9205-05_o.oopuu;a;;ssg;os 0.0000 7.015E-03 0.0094.
~€-14 . 1.018B-0% 0.0000° 2.709E-05 0.000¢ 0.000E+00.0.0000 1.0BE8E-01 0.1454 1.235E-02.0.0165 = 9.279E-03 6.0124 1.414E-05 0.0000",
Co-66° 1.223E-01 0.1634 9.815E-08 0.0000  0.000E+00 0.0000 - 1.454E-03 £.0019. 3.277E-04.0.0004 7.508E-05 ¢.0001 '1.884E-05 0.0060 *

- CS-137- .1.066E-01 0.1426 5.964E-08 0.0000° 0.C00E+60 0.0000 -5.637E-02 0.0075 .2.066E-03.0.0028 -1,283§-03 0.0017 ~1.461E-04 0.0002 .

Eu-152 1.329E-01 0.1777 2.491E=07 0.0000 -0.000E+00 .0.0000 " .2.754E-05 0.0000. 2.240E-06 ©.0Q00 _.5,919E-08 0.0000 1.1431B-05 0.0000 . .
. Eu-1854'. 2.029E-01 0.2713 '4.484E-07 0.0000. "0.000E+00 . 0.0000. .5.§45E-05 0.0001 - 4.591E-06 0.0000 '1.213E-97 0.0000- . 2.340B-05 0.0000
"Eu-155 4.072E-03 0.0054 5.362E-08 ©0.0000 . 0.00DE+00 0.0000" 7'7,471E-06 0,00000 .6.076E-67.0.0000 ~1.606E-08 0.0000, 3.096E-06 0.0000. ¢
Ni-63 - 0.000E+00 0.0000 '2.5108-07-0.0000 0.000E+00 0.0000 -1.736E-03 0.0023 . 1.0278-04 0.0001 9.512E-04 0.0013 _3.598E-05_0.0000 - ~
Pu-238 2.398E-06 0.0000. 3.475E-04 0.0005".0.00GE+00.0.0000 4.279E-03°.0.0057 ‘3.687E-05 0.0000 " 1.001E-06 0.0000 4.432E-03 .0,005%
Pu-239 ° 3.768F-06 0.0000  3.174E-04 0.0004 0.000E+00.0.0000 .3,952E-03 0.0053 ~3.405E-05 0.0000 9.241E-07 0.0000 4.093E-03 0.0055
. Pu-240 - 4.646E-07 0.000¢. 7.582E-05 0.0001 ..0:000E+00 0.0000 _9.440E-04 0.0013 . 8.133E-06. 0.0000 2.267E-07" 0.0000 9.776E-04" 0.0013.
©OEPEREF fIEIEILIL LIRS LTEREITEL ITELLL CETILIILLL 490997 CLIFILTERE TIERAL - ITETISTET ITEIIT. RPIOFELT IiTRTE fTTERTIET Ifsif
Total  5.698E-01 0.7617 1. 3172—03.0 0018  0.000E+00, 0.0000. 1.336E-01 0.1786 1. 4953—02 0.0200 1 159802 0.0155 . 1.677E:D2 0.0224

0
Total Dose Cont:r::.hut:,ons TDOSE(:L,p,t} for Ind:.v:.dual Rad:.onuclides (i)~ and Pathways (p)
= . . . As. mrem/yr .and. Fraction of Total Dose- At & =" 1. 000E+DO years
0 - L N ' * Water Dependent:. Pathways ! . o :
.0 s U oRdter - o F:.sh - .r . .Radom . - .. - Plant .. ° Meat L Milk - Can Pathways*
Radioi"ﬁﬁﬁﬁﬁﬁﬁﬁiﬁﬁiﬁiﬁﬁ'iﬁiﬁﬁiﬁﬁﬂﬁﬁﬁﬁﬁiii—‘ﬁﬁﬁﬁﬂiﬂﬁiﬂiﬁiﬁﬁﬁ .iﬁﬁﬁiﬁiﬁﬁﬁiﬂiﬁiﬁ"iiﬁﬁﬁﬂﬁﬁﬁﬁﬂiiﬁﬁi,'"'""‘ """"" 3 B F
¥uelide : fract. .. mrem/yr- fract. mz:emfyr fract: mrem/yr: fract.. mrem/yr fract. - /T Fract., -
- ARAAAAE AARAAARAR ERARAK  ARAARRRSA AKAAAR -ARAAARRAA ARARRA.. ; : A AAARAR - AR RALARR

. Am-241  0.000E+00 0.0000 0.0C0E+D0 D.0000. -0U000E+00 0.0000 0:000E+00:0.0000 0.000E+00.0.0000 0.000E+06_0.0000 - 1.531E-02.0.0205
€-14+" 0.000E+D0 0.0000° . 0.000E+00 ©.0000 ' 0.000E+00 0.0000 ©.D0DE+00:0.0000. .0.000E+00 0.0000 0.00QE+00 D.0000 °1.304E-0] 01744
Co-60 ° 0.:000E+00 0,0000 0.0C0E+00.0.0000 . 0.000E+00-0.0000 0.000E+00 0.0000 ~0:000E+00 0.0000 . 0:0Q08400.0.0008 - 1.241E-01, 0.1655 .

© @s<137 * 0.000E+Q0 '0.0000 . 0.000E+00-0.0000. 0:000E+00:- 0.0000 ¢.006E+00 0.0000" “0.0Q0E+00. 0.0000 0.000E+00 0.0000 : 1,158E-01 ©.1548.
Bu-152 '0.000E+00 0.0000 - 0.000E+00 0.0000 0.000E+00.0.0000 ©.Q03E+00,0.0000 0.000E+00.0.0000 0.Q00E+00 0.06000 - 1.330E-01 0.1778.
Fu-154 . 0.000E+00 0.0000 0.000E+00.0.0000 - 0.000E+00-0.0000. 0. oooa+oo,n.oooo-.n-qan+oo‘o.oooo 0. 0008406 0,000 2,630E-01..¢,2714

- Bu-155  0:000E+00 0.0000 0.000E+06-0.0000 ©.000E+(0 0.0000 ~0.000E+00°0.0000. 0.000E+00° 0.0000 -~ 0.000E+00 0.6000 4.0838-03 6.0055
Ni-63 ° 0.000E+Q0- 0.0000 0.000E+00 0.0000° 0.000E+00. 0.0000 . 0.000E+00.0.0000 D.000E+00 0.0000 0.CCOE+00 0.0000 - 2.826E-020.0036
Pu-238 ©.00DE+00 "0.0000  0:000E+G0.0.0000 - 0.000E+00 0.0000 0.000E+00 0.0000, 0.000E+00 0.0000 0.G00E+00 0.0000 9.099E-03 0.0122 .
Pu-239° 0.000E+0C¢ 0.0000 “0.000E+(00 0.0000 - 0.000E+00 0.0000. -G.080E+00:0.0000 0.000E+00 0.0000 0.0CO0E+00 0.0000  §.401E-03 0.0112
Pu-Z4C 0.000E+80 0.0000° -0.000E+00 0.0000 "0.000E+00 0.0004 = 0.000F+00 0.0000: 0.00GE+00 0.0000 .-0,000E+DC.0.0060 2.006E-03:0.0027.
§11912f $TEIITTET fEEEEE FETEREITE TOTE1T TITITITLL PITLET IERLTI14% ITITFF FIRPT998F fITFET ITTETIfEf FRETTT Iffff1Tif ififit
Totai'' 0.C00E+0C 0.0000 -~ 0.000E+00° 0.G000 ©.00CE+00 0.800¢.. 0-000E+00 0.0000 .0.000E+00:0.0000 -.0.000E+00. 0.0000 ~ 7,4808-011.0000

. g*Sum of all water independént and dependent pathways.: T . . A P

C-20




CVP-2003-00018

Rev. 0
1RESRAD, Versiom 6.21  ~ T« Limik = 0.5 year - 10/31/2003.-13:30 Pags 1%
Summary : 117 DR (Jleanup Verlflcaticn - shallow Zone © File: 117dr_s.rad
Total Dose- Contrzbutlons TDOSE{:.,p,t) for Ind:.v:.dual Radlonu{:hdes (i} and Pathways (p}
- . . As ‘mrei/yr and Fraction’ of Total bose At t = 3.000E+00 years:
"] : : ‘Water Independent Pathways {(Inhalation excludes raden)

S . . Ground . Inhalat:.on Radon plant - _ Meat S ‘Mlllf_ 5
RadiO-_’Aﬁaiﬂﬁﬁﬁiﬁiﬂéiﬁﬁ ARREERRAAKAR A ; i ninséaéﬁiaaﬁaiﬁi
Nuclide . mre ’ mrem/¥r fract. mrem/yr fract. mrem/yr fract‘ mrem/yr - fract.

- Ame241 © 9.330E-04 0.0017" 5.461E-04 0.0010 - 0.000E+00 0.0080 © §.755E-03 0.0124 2.91DE-05 0.0001 3.3159E-0§ 0.00600
C-14 . '5.666E-08:0.0000, 1.508E-06 0.0000 0.000E+00 0.0000 6.053E-03 0-0111 ~6.872E-04 0.0033 5.165E-04 0.000% .
. @d-80 - 9.354E-02 D.171E 7.542E-08 0.0000 -0.000E+00/ 06,0000 1.117E-83 6.0020 '20518E-04 ©.0005 5.769E-05 0.0001
- Cg-137  1.018E-01 0.1861 5.6§92E-08°0.0000 ~0.000E+00 0.0000 5.381E-03 0.0088 71:972E-03 '0.0036  1.225E-03 0.0022.
Eu-152  1,.198E-01°0.2151 2.245E-07 0.0066 ¢.000E+00-0.0000 2.481E-05 0.00080 2.018E—¢6-0.0000 -5.334E-08 0.0000
Eu-154 1.733B-01 0.3169  3.830E-07 0.0000 ."Q.GCOE+00 0.0000 ~4.822E-05 0.0001 3.922E-06 0.0600 '1.036E-07 -0.0000
Ew-155 3.079E-03 0.0056° 4.054E-08° ¢.0000  0.000E+00 0.0000 5.648E-06 6.0000° 4.594E-07 0.0090 1.214E-08 0.0000
Wi-€3 ' °.0.000E+00 0.0000 . 2.473E-07 .0000 '0.000E+00°0.0000 1.710E-03 0.0031 1.012E-04 0.0002 - 9.365E-04 '0.0017
Pi-238 .2.360E-06 0.0000 3.420E-04 0.0006 .0.006E+00.0.0000, 4.212E-02°0.0077 '3,629E-05 6.0001 9.8548-07 0.0000"
Pu-23% 3.768E-06 0.0000 3.174E-04-0.0008 - 0.000E+00 0.0000 3.951E-03°0:0072: 3.404E~05 0.000L $5.233E-07 0.0000
Pu-240 , 4.6448<07 0.0000 7.580E-05 0,000% '0:000EI00 0.0000 . $.437E-04 0.0017 " BU130E-06 0.0000 2.207E-07 0.0000
IPE15T IILTRETLL $IPLEF  PREEIITIT REIILL LIEIIRAET IIPTEL ITILIFTI PTTLET - LTRLITLET FETIED . FTITTIILARL 1fiit
Total. '4.929E-01 0.9013 1. 234E~03 0;0023_'0 oauz+oe o.ocﬂo‘.s 020R-02 0-0552 3 126E-03 0.0057 - 2:741E~03: 0.0050

Total Dose Centrlbutlons TDOSE[l,p,t)
As mrem/yr and Practlon

for Tndividual Radlonuclldes’ (3.} and Pathways {p) .
3.000E+00 vears

of.Total Dose At t

- Hater Dependent Pathways ! . oL
. Radcn Plam: ) Meat . Milk
TR L RRREERR et R RRER g i fREER F—fiiiF‘F‘ﬁfffifiﬁi
Nuclide  mrew/yr  fract.’ mrem/yr Fraetl’ mrem/yr fract. | mrem/yr: fract.. - wremfyr fract.'-l ‘mrém/yr fract
.‘Aﬁéﬁiﬁi,iﬁﬁiﬁﬂﬁﬁi.ﬁiﬁéﬁé"AﬁiﬁﬁiiiA'ﬁéiiéi RAAAARARR AARRAR - RAKAARRAR RAA 5 AARARARAS AARRAZ -AARRAARAR ARRAA
Am-241. .0, 000E+00° 020000, 0.00CE+00 0.0000  0:CG00E+00 '0.0000 0.000E+00 '0.0000 ' 0.000E+00,0.0006 0.000E+00 00000
c-ia 0.000E+00 ©.0000" '0.000E+00 0.8000 ¢.000E+00 0.0000 ~0.000E+G0 0.0008 0.000E+00 0.0000 0.000E+00 0.0000
Co-60  0.000E+00 0.00Q0 0.000E+00 9.0000 0:000E+00 0.0000 0.000E+000.0000. 0.000E«00 0.0000. 0.000E+00 0:0000
Cs-137 0.000E+00 0.000¢ '©-000E+00°0.000¢ 0.000E+00 0.0000° -0.000E+00 §.0000 0.000E+00°0.0000 , 0.000E+00 0.C000
Eu-152 0.0D0DE+00:0.0000 0.000E+00 0.60C0 :0.B500E+D0 0.0000 - 0.0OGE+00 0.0000  0.000E+00 -0.0000 0.000DE+00 ¢.g000 " 1
Eu-154 0.000E+00 0:0000 0.000E+00 0.0000 "©.C06E+00 0.0000 0.000E+60 0.0000%. 0.000E+00 0.0000 0.000E+00 €.0000..
Bu-155. 0.000E€00- 0.0000 0.000E:00 0.0000 0.000E+00 0.0000 -0.000E+00 0.0G00 ©.000E+00 C.0000 "0.000E+00 0.0000
Ni-€3 . " 0.D00E+DU 0.0000 "¢.000E+00 0.0000 0.000E+00 0.0000 -G.000E+00 0.0000 0;000E+00 0:0000 0-000E+00 0.0000
Pi-238  0.000E+00 0.0000 ¢ COBE+00-0.0000 - ¢.000E+00 0.0000 0.000E+J0 0.0000 'G:000E+00 .0.0000 0.009E+00 00000
Pu-239 -0 000E+00 0.0000 0<G00E+00 0.0000 ©.0COE+0¥ 0.0000 -0.000E+00 0.0000 -0.000E+00 6.000¢ 0.000E+00 0.0000
Pu-240 0.000E+00 0.0000 0.009E:00 0.0000 0©.000E+00"0.0000 '0,000E+O0 0.0000. 0.000E+00 0.0000 0.CC00E+00 0.0000
£173F5T PRILITIELITEEEE - STEETLINE fITELT  RIEEITIET LIIITE FEETTFERE TTEIEE  PIEITHELY ITEfITE- Tiirtrise firiss
Total - 0.000E+00.0.0000 = 0.000%+00 0.0000 "0.000F+DO 0.G00C  0.000E+00 0.0000 - 0.000E+U0 0.0000 "0.000E+00 0. 0000
0*5um of all water : : : [P : L -

independent and dependent pathways.

G-21

"1.394E-04
1.03BE-05

iTRfTiIAE _
1.665E-062 0.0304 . - -

2 ousE 03

mrem/gr fract.ff
ARAARR

6.096E-03
7.872E-07
1.447E~05

0;01287
0.0000 .
00000 .
0.0005

1.958E-05
2.341B-06
3.5448-05
4.362E-03
4.092E-03
9.77IE-04.

04.00090 .
6.9000
0.0081 -
00086

0.0018 -
Iffiic

A1l I?athways*

- frac;E.
ARRARA -
0.0279

0.1744.
D.2021"
©.2191

0.0053.",
, 0.0164 .
0.b154
0.0037. %
FEAR A
1.0000

5. {nGSE-Ol

00000 7

0.0075. .

©.0133° -

0.327L
0.6056



0.000E+80

0. QUOE+C0

0.000E+00
0.000E+0C
. 0.000E+C0

* 0.000E+00

0.000E+00
- 0. 000E+D0.

0.000E+D0, O
" 0.000E+00 0.

0. 000E+00
+ 0. 000E+00 0.

i*ffi:iifff

T« Limit = 0.5 year

. 16/31/2003
117-DR Cleanup Verification - Shallow-Zone

13:30- Page
File:

20
117dr_s. rag.

CVP-2003~0001 8
fie\L 0

Total Dose Contrlbutxons TDGSE(l.p,t} for: individual Radicnuclides (i) and Pathways (p)
As wrem/yr. and Fraction of Total Dose At t.

. 1RESRAT, Version 6.21
|- SURMRTY
‘Grdund

Radip-: -ABRRRAAARARAARRA AAA
Nuclide: mrem/yr 'fract
ARARARA ARBER A
Am-241 - 9.265E-04 0.0022
Cc-14:  1:3048-10-0.0000
Co-60° 5:403E-02.0.1303
Cs-137 - 9.229E-02° 0.2226
Eu-152. 9.627E-02 0.2322.
Bu-154 1:245E-01 0.3003
Fu-165° 1.711E-03 £.004%
Ni-63. . 0.000E+00 0.0000
Pu-238- 2.283E-06. 0.0000°
Pu-239 .. 3.766E-06: 0.0000
Pu-240 - 4.641E-07 0.0600
fIff¥1f §IFf1ITT Iiifit
Total 3.697E-01 0.8919
o )

Total Dose Contributions TDOSE({i, sPit)- for Individual Radicmaclides

As mrem/yr and Fraction:of Total Dose At ¢

Water Dependent Pathyays,
. Piant

0.0000

ETITIT

0.G0000 -

- 5.423E-04

-1:804E-07:

| 2.254E-08
~2.395E-07 -

Inhalataon

3.470E-08.
‘4.337E-08.
5.161E-08 -

2.751E-07

3.307E-04
3.173E-04
7.575E-05

1iffifis 151801

"1.267E=03 00031

'U.ODGE+00lU.QGGG

0.000E+00 0.0000
0.000E+00 . 0.0000

. 0.000E+00 ¢.0000

-0..000E+00 0.0000

10 000E+00. 0.0000

0.000E0G

- 0.000E+00.-¢. 0000

0 Q00E+00

0.000E+00 0.0000. -
. 0.000E+Q0
JEIETTEIRE

0 GDGE+QG

0. 000E+00

020008 .
0.0002°

0. DOOELOO"

- 0. 000E+00

Radnn

¢, eooE+oo 0.0060
0.000E+00 0.0000
0.000E+00 :0.0000
0 Q00E+G0 0. 0000 -

0.800E+00. 0. 0000

0.0008+00.0.0000

.0/000E+00_0.6000
0.B08E+00 (.0000:
0. 000E+00 -0, 0000
00008400 0.0000
CEERFEITEE fETfIT

0.000E+BO .0.0000

0.0000
0.0000
0,0000
10.00G9
0.0000
0.0000
0.0000
0.00¢0
0.0000

0. 0GDE+G0
0. 0COE+00

0.000E+00
0.000E+00
0:000E+00
0.0008+00
0.0008+00
0.000E+00

0.000E+0% 0.0000

0*Sum of all watelr independent and dependent pathways.

6.708E-03.
"6.426E-04

) ~1.994E-05
0.0008+00 ©0.0000 -

5.430E~04.

2. 292E 02

: fr&ctg
CAAAARR
.0.0000 -

10.000E#00
0 .000E#00
G . 0G0E+00

. D .000E+00
- 0. 000B+00

_0.0Q0E+DD
_0.0000
FE1IfT -

1.3938-05

4.8788-93

3.463F-05.
3.140E-06
1.656E-03
4.973E~03
3-950E-03

0.0098
0.0095
0.0023

iiiifflii
0.0553

“0.0000-
‘0.09G0
0.0600

0.000E+00
0.000E4+00Q

0.000E+00 0.0000
0.0000
0.0000
6.0000
0.0000
S ITTIiT
0.0000

0.000E+00

o OUDE+OG

D-ODUE+OO

C-22

fifiii-

0.0000¢
¢.0000°

0.000G

7. 200E+00 years

R gy

mrém/yr .

‘2.890E-05.
1.582B-06
 Li448E-04

1.788E-03

1.622E-06.
. 2.BlGE-05

2.554E-0Q7

'5:802E-05

3.510E-05
3. 403E 05
a. 1253-06

2_143E 03

Water . Independent Pathways. (Znhalatlcn excludes radon)
. - Meat,

f“AAAAAAAAAAAAAAAE‘“

frac

o

c.0003, .
0.0000
0.0003
0:0043
¢.0000

0:0000
0.0000
0.0002
¢.0001
00001
0.0000"
fefiif
0.0052

i) and

7.200E+00 years

mrem/yr fract ﬁl

-0.@993%00

0.000E:00

.0 .D00E+60
- 0.000E+00

0:000E+G0
0.G00E+00
0.000E+08
0 .060E+00

‘0. 0G0E+00

0. 000E+G0

ITIIITfes

0 0D0E+GO

0.0000 -

0.0080
00600
0.0600

-~ .0000
-0.0000
0.0000

0.0Q60

0.6000

Milk

P T |

mrem/yr

3.137E-08
1.189E-06
3.318E-05
1.110E-03-
4.286E-08

7.443E-08
6. 749E-09

2, 075E 04
9. 5383 07

' 5.236E-07-

3.205E-87

,xliiiiiix

2. OSBE 03

fract;'
(EBRBARA

0.0000.

0.0000
0.0001
.0.0027
©.0000

0.0090,

6-0000
.0.0022
0.0000
0.0000

o.oé@b
TI1EIT .
0.0050

Pathways.(p)

" ©.000E+00
©0,000E+00-,
0.DO0E+00;
0.000E+00.
0.000E+00
. 0.0D0E+00
J0.000E+00"
+0.00QE+00.

'0.000E+00

0. 0U0E+00
0 0-000E+00
-iiiilifiih
0-000E+00

6.947E-03
1.812E-02

.B.324E-0¢
U1.364E-04

8.264E-06
1.435E-05

. 1.301E-06
'3.433E-05

4 219E-03

34 991E-03
8. 76TE-G4

IfEEITELE

1.643E-02

0.0396

All Pathways*

“‘1r51sE 0z

1.671E-05

. B.4836E-02"
. 1.002E-01

9. 63DE Qa2
1.345E-01
1. ?1GE—03

| 2. 696E-03 |
© B.BELE-063
0.0000 -
0.0000,
TITEIL
0.0600

8.397E-03

2 .0D4E-03 0

B 5
4.145E-0L

m;emﬂyr_"

0048
111731
1.6000 -
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Total Dose Contr:bnt:.cns 'I‘DDSE(:L p,t} for Ind:.v:.dual Radlonuclldes (i} and
As mrem/yr and Fraction of Total Dose At t-

"4 250E-14

4.3035-08

17:565E-05
honxntan

0 Inhalat:.on )

AARARRARARRARARA
mremiyr fract.

i p" E" P“ P"'i 1" i 'i . ‘i F- i P"'P“ "F: E

5.354E-04 0.0020
0.0806
- 0.0000
0:0000
0.0000

1.552E-08

1,2028-07
1.487E-07
7.573E-09
2.2588-07
3.1088-04
3.171E-04

00000
0.0800

0.0012
0.0003
Iiifig
,2392-03 0.0046

0.0006

0.0011 .0

- mremfyr

0.0D0E+00
G, 000E+00
0, 000E%00
0, G00E+00
0.800Es00
0..000E+00.;

0 ..008E+00 -
. 0.000E+00-
SBO0E+00.
-0, G00E+00

0:2008+00
ITTEEITI%
0-000E+00

Plant

. mrenfyr

fract . .

fract. -
iﬁﬁiﬁi'-Aaﬁiiﬁiﬁﬁ-nnﬁﬁiﬁ,
0.0000 6.622E-03 0.0244
©0.0000 .1.707E-10 (.0000
¢:0000 2.300E-04 0.0008
0.0000 . "4.067E-03 D.0156
0.0000 -1.329E-05 0.0000
0.0000 -1.873E-05 9.0001 .
G.0000 1.055E-g6 €.0600
©.0000 1.561E-03 0.0058
0.0000 3.828E-03 0.0143
0.0000, 3.947E-03 0.0146
0.0000 . '9.418E-04 0.0035
It fIITILLED IIIIIT.
0. oouo 2.123E-02 0.0783

. 1.500E+0% vears-

. mmem/yr

2.854E505
1.940E-11
5.183E-05
1.490E-03
1.081E-08

'1.5238-06
‘8,582E-08
9.239E-05
. 3.298B-05

3.401E-05

8.115E-06

111111111
1.7418-03

Total Dose Contrlbutlons TDOSE(i,p.t). for Iudn.v:.dual Rad:.cm:.clldes
: As mrem[yr and Fraction of Total Dose At -t

- 1RESRAD,
Summary .:

0 \

o .- Ground
RédiOfsfhﬂiiiiﬁﬁiiiiiiﬁﬁ
Nuclide' mrem/yr: ffack:
RARRERR ARERERAAA -AARRER.

. Am-241° 9. 147E-04 0.0034
£-14 - 1.597E-15 0.0000

< Cer60 - 1.934E-02 0.9713
Cs5-137 | 7-694E-02 0:2836
Fu-152. €.414E-02-'0.2365
Eu-154 ' 5.731E-02 0.2481

¢ Buglss - 5}752Er04:0.Q921H~

“Ni-63. 0.0008+00 0.0000

© Pu-238  2.146B-06 0.0000
Pu-239 3.764E-06 -0.0000
‘Pu-240 -4.635E-07 0.0000
v D & e O e

- Totdl - 2.292E-01 0.8450° 1

0 e

o c .. o Watetr
Radio- = @&
Muelide -
AAARAAR _
© Am-241° 0.QOQE+00 0.Q008
£-14 0.000E+00 0.00060
Co-60°  0.000E+00 0-.0000

. Cs-137 . -0 000E+00 &.0000
Ed-152 0.000E+00.5.0000

" Eu~154 ' 0.000E+00 0:0000
Eu-155. .0.000E«C0 0.0000
Ni-§3 ~ 0-0Q0E£00 0.0000
Pu-238 0.000E+00 0.0000
Pu4239-10.900E+00'9L0000
Pu-240 " 0.000E+00 0.0000
$TTTEIT fffE9If8E EE1H%E;
Yotal. ©¢.000E+00 0.0000

- 0, DO0E+00

-0 .000E+00
0. 000E+00 .0.0000
[0 000E+00 /0..0000
".0.000E£00
' 0.-000E+00-

0. 000E+00

"0:0O0ELG0
r independent’-and dependent

0.0008+00 |

Q. 000E+00 -

0. 000B+00.
0.0000
@, 000E+00 0.0000
TIfiEiTs

0.000G

fiiiif -
“0.00BE+00

- Water Dependent: Pathways,

Radon

0_B00E+00 -
0.000E+00

0-080E+60
0.000E+00"
" 0.QD0E+DG
@ .000E+00
. 0.000E+00
0. 000E+0D

0 .000E+00

€. 000E+DG |
§.000E+00-

pathways.

©.GO0E+00
0.000E+00-
0 .000E+00-
0.000E+00
. 0.000E+00

0.000E+00

0. 000E+00
. 0.000E+0G -

D.000E+00

-.0.000E+D0
-0, 000E+D0.

ITTTIIIEE
0.000E+00

c-23

FI11%1
0.0000

Watex Independent Pathways {Inhalation excludes radon)

fract .

ARRRAR -

0.6001
0.0000

0.0002, °
.0.0055.
0.0000

0.0000
0.0000
0.0003
00601
0.0041
0.0000.
IIfEET -
0.0064

{i) and

1.500E+01 years

' 0.000E+00
0.:000E+00
¢.000E+00, |
0. 000E+04°

©0.0CCE+D0

.. 0.000E+00

¢ 00DE+00

. 0-000E+00
0.0G0CELD0 -
. 0. Q00E+00-
0.0000 "

0.000E+00

ITETIEITY
o.ooqE+oo

0. 0000

o. 0000.

0.5000
111131

0.0000

" 2.202E-07

0.000E+0D
 0.000E:Q0
-0.000E+00
0.0G0E+G0

0. 000E+00

CVP-2003-0001 8

Rev. 0

Pathwéys {p}

2.268E-09 0.0000-
8.554E-04 0.0032
£.976E-070.0000:
9.230E-07 ©.0000

0.0000
IFITIIIET TITTIE
1;793E-Q3

‘Pathways {p)

M:.lk

ey
RAARAR - AARRRABRAR BARAAR,
-0.000E+0¢

0 .000E+00
0 .000E+00
0:000E+00

0.0000
00000

0.CC0E+00 0.0000
00000
0.000E+00 G. 0000
0.0000

0 GDOE+00 0.0000

v

‘6.8588-03

7 1.054E-04
. 5.506E-08,

1TiTTTEIE
6.0066

00000

8.0000-
©.0000.

0. 0000 .

Ci1titL,
9.9000.

S0il

. wrem/yr fract.'..
ARRARR ARRAAR

2.2198-14.
2.980E-06

0.0000
0.4000
£.0004°

7.760E-06
4 .373E-07 :
3_236E-05 0.0001-
3.965E-03.0.0146
4.088E-03 0.0151 .
$.754E-040.0036 _,
fffrii
0.0591

-0.0000
0.0000

1.604E702

oAl 1 Pathways *

§.391E-03
2.0028-03
ITITEITET
2.7138701

0.9309

11111
1;000@.

0-0253.

0.0000

Q.0074 ©



" 1RESRAD,
Summary

[e]
¢
Radio~--

Nuclide

ﬁﬁﬁﬁﬁﬁﬁ
Am-241
. C-14 -

Co-50

Cs-137
Bu-153 -
Eu-154 °
Eu-155

Ni-63-

Pu-238
Pu-239’
. Pu-240°
_ fffiffs
Total =~
4]

¢
0. o
Ragic-

Nuclide

Am-241
c-24:7"

“Co-60 :
Cs-137
. Eu-152
. Bu-154
Eu-155
Ni-63
Pu-238
Pu-239
Pu-240
ITEFEST 1
Total

" 0*Sum of

-0”00QE+DD
- 0.000E+00

“0.000E+00

" 0.000E+00
" 0.CO0DE+00-

Version 5.21

T« Limit =

0.5 year ,
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Total Dose ‘Contributioas TDOSE(:,p t) for Ind:w;dual Radzonuch s (1) and Pat:hways (p)
i AS mrem/yr and' Fraction of ‘Tetal Dose At .t

Ground,

ARRAARARAARARARAR
mrem/ ¥ fract«

- 8.748E-04 0.0086"
6.000E+00 0.000%°
5.519E-04 0,005%:

.4.099E-02 0.4013
'1.573H.02 [0.1540

8.013E-03 0.0785
1.320E-05. 0.0001

0.000E+00 0.0000

1.731E-06 '0.0600

3.7568-06 '0.0000.

4.615E- 07‘0.0000

IITIf995T ERITIT

[ 618E 02 0.6475

Total Dose Cont::zbut:l.ons TDOSE(:. p.t) for Individual Radlonuclldes

| Water

“;";““““E'"""'ﬁ‘

mrem/yr fract .

0.0000

0.000E+£00
0.0000
'0.000E+GD
0. QC0E+00
0. G00E+00
0.0000

G¢.000E+00
0 DODEiDD

0.0000
CEIITIT
0. 000E+0Q 0.0000

all water

0. 0004
0. 0000

0.0600°
0.0000’
0.0000

0.0000"
0.0000:

mrem/yr ) g:ﬁzct B
5.:119K-04 0.0050
©.000E+00 0.0000
-4.437E-%0 -0-.0000
2.293E-08 0.0000
2.948E-08 0.0000

1.793E-08 '0.0000

1.738E-10 0.0000
1.840B-07 0.0000
2./508E-04 0.00625"
3.164E-04 0.0031
7.5338-05
IiTiifiis
1,155E-03

fIETIT
0-0113

0.08007 "

.. Radon

mrem/yr

- AEARARARR

0.000E+00

0.Q00E+00
*0.000E+00
&.000E+00 -

0.000E+00
0: CO00E+00
0.000E+00
0.000E+06
-0.0008+00

“0. 0COE+00

0.000E+E0

frifftiis-
10.000E+00

0.00¢0

ITTEIs

0. 0000

- mrem/yr - fract v
-AARRRARAR- ARARAR
6.3348-03
-1 .,2598-27
- 6.565E-06 0.0001
f . 2.L167E-03
. 3.259E-06 .0.0000
2.228E-0% 0.0000

. 3.085E-03.
.3 .938E-03

1. 7vsﬁ~oz

Water Indepeéndent Pathways (Inhalatlon excludes radon) -
Iuhalatmn -

-Plant

0.0620
©.0000

0.0212"

0.0000"
0.0125
G.0302
¢.0386

0.0092"-
ifigEs -
0.1738

2.4215-08
1.2728-03

9.3765-04
TifEEiTdT

As wrem/yr and Fraction of Total Dose At &

0.00QE+OQ 0.0000
0.000E+00 "0.0000
0. 0QUB+00
0.000E+00
0.000E+00"0. 0000
0.000E+00 0.0000
1 0.000E400 0.0000.:
0.000E+00 0.0000
‘0. 000E+00 ©.0000,
‘0.GO0E+00 0.0000
0.000E+090 0. 0000
IfETiiver iiist

'0.000E+00_0.0000

Water Dependent. Pathways W

Radon

mrem/ ¥r -

fa.uer+00
8. DEOE+D0”
'0.000E+00°
0:000E+00
“0.000E+00
0. 000E+00

0. 000E+00
0. 000E+00
¢.0QDE+00
0.Q00E+60

‘0.000E+00

D.UOUE+DG

independent and dependent pathways.

fract

0.0%00

0.0¢00

0.0000°
‘00000
0.0000
¢.0000 .
¢. 0000

€.0000
0.00G0
0. 0000
0.0000

ITITET

0.60090

‘D .00CGE+30
0. 000E+00

0.000E+00
0. 000E+00

Plant..

AARARAARARRARAAR -
fracp.¢7

rnrem/ yro

0.D00E+00 0.0000
0.000E+00 0.0000
©.000B+00 0.00600
¢.000E+DO 0.0b0O0
0.D00E+C0 '0.0000.
0.0000°
‘0.0000"
0.0000
0.0000 "
0.06000
0.0000

Exiw il

0:000E+C0

. GDOE+DG

_0-000E¢oo\0.qaup

Cc24

,=--.-..\

- 2650E-077.

4. 200E+0L years

mrem/yr fract:
ABRRRAA
2.731Ew05-
1.434E-28
1.4798-05
7 :940E-04

9.0000
0.0000
0.0078.
0.0000
0.90¢00
0.0000
0.0007
©.0003 .
¢.0003
G.000F

1.813E-07
‘1.969E-99
7 .529E-05-
2.661BL05-
.3.393B-05"
‘8. 0U80E-06"
fIETITTE
956723-04 0.0095
{i)-'and
4. 200E+01 years

‘Meat

A Shiemien 8 g M m e e  m e

AARRMARRARAARRAR A

mrem/ ¥r' fradt.
\-ARARER -
'o.oooB+oo‘o.ooQo
0.000E+00 0.0000
0000E+00 0.0000
0. 000E+00 "0 .0000 .
0.000E+00 0.0000

0.:000E+00 0.0000:

C.000E+00-,
0:000E£00
0. CGOE+00
6. 000E400
0:C0EE+00:
iTI11T81
0. 000E+00

0.0000
'©.0000
0.0800"
'¢.0000°
¢.0600
IffgiE-

£.000%

0. 000E+00

0.0000

Miik

_.sgﬁpﬁiiir---‘L.,:u,_

. mremfyr fract..

psmasdma s, =

2  961E-06" 0 Go00.
1.076E-28.-¢.0000
3.390E<07 "0.0000

- 4.932E-04 -0.6048
7,004E-03 0. 0000
4,7192B-99 .¢. 0000
°5.205B-11
6. 971E-04
“75278E-070.0000 °
‘9:210E-07
- 2.1938-07
SiRFTEELT

0.0000

0.0000

1.195B-03

Pathways., tw)

O mrem/yr- .

0 -060E+00":0. 000

0 .000E+H0
0 008E+00 0. 0000
0. 0C0ELG0-
0~ Q00EJG 0. 0600
0. H00ED O
0IG00EF00.0 .
0.000E+00" 00000

0. 000E+00 -

©.0068.

sfsssEmosf
"0 000E+G0"

8:.504E=08

5. &14E-05"
1.350E-06.

9.239E-07
1.003E-08

- 2.63TE-05
3.199E-03 -
: 45079B-03
00000,
1ITELE
0.0117 -

9.712E-04
IFIFiTiie
:1}4@9?—02

1.431E-02

- LGS 0E~2T

5. 604E<D4

4 4B0E- =02

.1.574B-02
8.017E-03

S1.323E-05
-,2.071E~03
) { " 6.567E~03
-0.000E+00-0..0000 -
70.000E+00 0.0000

8.372E-03

3.993E~03:
FrTTEIfIL.
I°'1:021E-01

0.1401:
0.000¢

f::act. -
BARAAR .-

.

0.0055-:

0.2357

0.154%: "
'0.0985

0.0001

Q. 0203
0.0643
0.0820:. .
0:0195. 7

111111

10000
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Summary ; 117-DR Cleamrp Verification - Shallow Zone (File: 317dr_s.rad : -

" Total Dose Contn]:mtlons "TDOSE(i, p,t) for- Ind1v1dua1 Rad:.o:mcl;des (i) ‘and Pathways (p} i
‘A mrem/yr and Fraction of Total Dose At t = 1.380E+02 years. ’

0 ' Water Independent Pathways (Inhalation excludes Tradon)
o . ' Ground ) Inhalat iofl ~Radon - Plant oo Meat '
Redio- ARARRRRARARRAAAR - AAA AR B RA] : - BARAL :
Nuclide mrem/yr fract. mz:em/yr fract. -mrem/yr - fract. m.rem/y:r fract.
ARRAARE ARAAARRAA ARAAAS ARARAAAAA ARRAA i sRERRERAR B 5 A RARRRRAL AARARE -

Am-241 7.46BE-04 0.0238  4.366E-04 0.0139° 0.060E+00/ 0.0000 $.467E-03 0.1722 ' 2.336E-05 0.0007 ~2.527E-06 0.0001 °5.593E-03 0.1782

C-14' " . 0.DODE+00:0.0000 0.000E#00 0.0000 O.0D0EH00 0.0600 - 0-00GE+00 0.0000 - .0.000E+00 ¢.0000 0.000E+00 0.0000. 0. oeoz+oo 0.0000
. Co-60 - 1.779E~09 0.0000 "I.428E-15 0.0000 0.000E+0C 0.0000 " 2.1168-11. 0.0000 4.769E-12 0.0000  1.093E-12 bood’ 2. L3 0.0000 -

©s5137 4.3698-03 0.1392  2.443E-0% 0.0060 O.00DE+00 0.0000 2.303E-84 0.0074 . 8.463E-05 0.0027 5.256E-05 0.0017 5. SB3E<G6 0.0002° '
Eu-152  1.063E-04 0.0034 1.992E-10 0.0000 ' 0.000E+00 0.0000 2.202E-08 0.0000 1.791E-09 0.0000 4 733EX110.6@00 9:126E-99°0.0000. "
Eu-154 - 4.146E-06.0.0001 ~9.361E-12 0.0000° :0.000EX00 0.0000 1.153E-0% 0.0000  9.380EI11 0.0080 ‘2.479E-1Z £.0000 ' 4.780E-1i0 ©.0000 .
Fu-155 -1.958E-11 ¢.0000 -2.578E-16 0.0000- 0.000E+00 0.0000; 3.592E-1f 0.0000 2.922B-15 0.0000 -7.722E-17 0.0000 1.489E-14.0.0000
‘w¥i-63 . 0.000E+00 ©.0000 6:886E-08-0.0000 0.000E+00 0.0000 6.145E-04 0.0196 . 3.636E~05 0.0012 3.367E-04 0.0107 - 1.274E-05 0.0004
Pu-238 §.081E-07 0.0000 1.I1698-04 0.0037 0.000E+00 0:0000 :1.439E-03 0.045% 1.240E-85 0.0004 3.464E-07°0.0000" 1.491E-03 0.0475:
pu-239 3.726E-06 0.0061 3.138E-04 0.0100-.0.060E+00 0.0000 3.907E-03 0.1245 3.366E-05 0.0011 $;136E-07 0.0000 . 4.0478-03 0.1289 -
Pu-240  4.545E-07 0.0000 -7.418E-05 0.0024 - 0.000E+00 0.0000 '9.235E-04 0.0294 -7 956E-06 0.0003 2.160E-07 0.0000 9.564E-G4 0.0305¢
500 e 0 O e 0 3 0 O e 1 1 0 . ok O
Total . - 5.231E-03 0. 1665.,9 416E-04 D.0300 - 0. 000E+00 0.0000. 1.252E-02 0.3989 --1.984E-04.0.0063 "3:933E-04 0.0%25, 1.21TE-02 0,3856

' Tatal Dose Contrn.butions TDOSE(:L,p, t) for Individual Radlonucl:.des (1) and Pathways .(p}
. } As mrem/yr and Fraction of Total Dose At t = 1. 380E+92 years

S0 . ' - . Water Dependent Pathways - : ‘ : .

.0 ] Water . Fish . o Radon‘ ;7 - "Plant oL Meat T M.‘le L All Pathways*
Radio-. |AAAARARAARARARAR ARAARAAAARAAARRR: ARRARARR G ARARA i | ARARARRARARAARAS - ARRKARARARRARRRS - ARAARRARARARRRRR -
‘Wuclide mrem/yr fract.’ mrem/yr fract. - C..mr : . . mrem/yr fract. . mrem/yr fract. . mrem{yr - fract. o

‘—iﬁifip—"’i D"P"E"P"-F'-ﬁi-ﬁi:F—P"E'F"i.'"l-‘" 'PPEPFFPFF - B X 'fiiiiiii.—? Pﬁ'FP"FZ : 'PEFFFﬁE?F AR r_ ' A% F F—ip-iipp;; ARR ARA B

Am-241. ¢ 0.00GE+00 0.0000 .0.D00E:00 0.0000 D;OGOE+OD‘&;QOQO 0.000E+00:0.0000 _o_opoE+go:o,ooooimo;coon+oc 0.0000 " 1.221E02 0.3889 -

. C-14. - -0.006E+00 0.0000 0.C008+00 0.0000 0.000E+00 €.0000 0:000E+00°0.0000 0.000E+00 ©.0000 0:000E+00 .0.0000 .0.000E+02 0.0000 . :
Co-60 . 0.000E+00 0.0000  ©.CO0E+00 0.0000 “0.000E+00 €.0000 -0.000E+00 '0.0000: 0.009E+00 6.0000 0:.000E+00 4.000C 1.807E-0% 0.0000 *-
©s-137 0.000E+0C 0.0000 0.000E+00 0.0000 . 0.Q00E+00 0.0000 ©.000E+00 0.0000 ~ 0 CO0E+00 0.0000 0i000E:00 0,000G ,.4.743E-03.0.1511 " -
Eu-152 0.000E+00 0.0000 ©:000E+00 0.0000 0.000E+00 0.6000 0.CO0E+G0 0.0000 .0.000E+G0 0.0000 0.000E+00 .0.0000 . 1.C63E-04 0.0034
Bu-154 . 0.000E+00 0.0000 -0.000E+00 0.0000 ' 6.000E+00-0.6000 0.CGOE+00 0.0000 0.000E+00 0.0000  0.000E+00° 0.0000. 4.I47E+06 ©.0001% .
Eu-155 0.00CE+00 0.0000 0.000E+D0 0.0000 . 0 000E+D0 .0.0000, (0.000E+G0 ©.0000 0.000E+00 0.0000. '0.000BE+00 0.0000 1.964E-110.0000
Ni-63 . 0.000E+00 0.0000 . 0.000E+00 0.0000 0_.000E+00.0.0000 - 0.000E+00 0.0000 ° 0.000E+00 ©0.0000 -0,0005+00°0.000¢° 1.000E-63 0.0315
Pu-238 0.000E+00.0.0000 ©.000E:00 0.0000 0.000E+00 0.0000 O0.D00E+00 ©.0000 .~0:000E+G0 0.0000 0.000E300 0.0000 3.060E-03 0.0975.. ~ .
Pu-235. 0.000E+00 0.0000 0©.000E+00 0.060C  0.000E+00 -0.0000 -0.GO0DE+00 0.0000 0. 0D0E+60 0.8000 -0.0D0UE+DO0 '0.0000 B8:306E-03 ¢.2646 - @
Pu-240 0.000E+00 0.0000- 0.C00E+00 0.0000 .0.000E+00:0.0000  C.000E+00 0.0000 0.000E+00 0.C000° 0:000E+00 0.0000 .1.963R-03 .0.0625
0 0 A 50 SO 40 A0 R 0 A O 0 0 0 00 2 D 410 5 e 0 1 kA
Total . 0.000E£00 0.0900 .  0.000Bi00 0.0000 ~0.000B+00 0:0000. 0. 0CUE+00 0.0600 ©.000E:00 010000 0.000E+50 0.0000 3-.138E-02.1.0000

g*Sum of all water mdependent a:mi dependent pathways. : ' . ) R K - .o T ) )

C-25
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sSummary

Radio- - .A
Nuclide -

ARAARRR AR
- Am-241

C-14 -,
Co-50..

' Cs-137

Bu-152

-Eu-154

- Bu~15%

Ni-63~
Pu-238
Pu-239

. Pu-240 -

o]

friziit
Total

o

0

Radi01.
Nuclide

- BRERARR

Am-241
c-14 -

" Co-60 .

Cs-137..

Eu-152

Bu-154
Bu=155
Ni-g3"
Pu-238
Pu-239
Pu-24¢
1131if1
Total:

‘0*Sum.of all water

. 9.618H-19
2.314E-08
.2.858E~21
.2.2658-07
‘3;677E-06

6762804

T 0-000E+00

-6 -000E+00
. 0.000E+00
0. 000E+00.

Version 6.21

T« Dimit = 0.5 year .
. 117-DR Cleanup Verlfacat1on - Shallow Zone

. 10/31/2003

13:30 Page 24
1174r_s.rad

FiIE‘

CVP-2003-0001 8

Fiev

0

Total Dose Contributions TDOSE{l,p,t) for Ind1v1dual Radlonuclldes {i) .and’ Pathways (p)
As.mrem/yr and Fraction of Total Dose At t

Ground

mrem/yr fract
'5.719E-04:0.0276
0.000E+00 :0.000C
_ 0.0000
9.9%0E-05
1;181E-11:0.0000
0.0000
0.0000

0. 000E+0Q

4.42BE-07-0.0000

111117511

Total Dose Contributions. TDOSE(i,p,t) for Individual Radicnuclides: {i) and
= 3.000E+02 years

mremJyr fract.

ARERARREAR AARRRR

0-000E£00 0.0000
0.0008+00
C.G00E+00
0-000E+00.
0.000E+00
0 .000E+00

0.0000
C.0000
0 0000
0.0000
0.0000
¢. 0000

0.000E+00
FTTEITRIT
G- 0005+00

IITELI-
0.0000

ARRAREK .
-3.338E-04
{0:Q00E+00
7. 121E-25
0.0048
0.0060. 4 .336E-14
. 3.763E-26
-2.602E+08
'3:2238-05
~3:097E-04
-7 ,22BE-05
ELIFETILT
.7 :4808-04

070000
‘0.0002

FIIIEL
0.0327

. mrem/yr

G.000G .
0.0000" .

0.000G
0.0000°

" Inhalatien

P e,

BARRARAREARARARAR
- mrem/yr fract.

-ARRARR
J0.6161
¢.0000
0.0000
0.0000
0.0000
10,8000
0.0000
‘Q.0000

ARAAAAR S

5.586B-11

2.609E-17

0.4150Q
0.0035

0.0361

0.0016 .

111158

‘Radon

AAAAAAAAAAAAAAJU&;-
fract-f

mre@/yr

©.006E+00

.0.000E+00
-0, 00QE+00
£.000E+00

C.000E+20

0. 000E+00"
10.000E+00
0. DO0E+00
0.000E+00

0 /0D0E+00

0.0G0E+00

111315551
0.000E+00

'0.0000

0.5800
0.0000
00000

:0.0000

0.0000
0.0000
0.0000

0.0000

0.0000
0.0000

1ifiis
©.0000.

5,/ 281E-06
'4.792E-12

Plant

mrem/yr fract.
ﬁﬁﬁﬁﬁgiﬁ
0.20061
" 0.000E+00 0.0000
0.0008.
0.0003
0.0006. .

4.141E-03
1,144E-20
3284815 0.0000

5.243E-24 0.0000
1.799E-94 0.0087

3.968E-04 0.0192
0.1863
©.0435 -
TIf1IT.
. 7.493B-05

3.855E-03
8.958E-04_
IfITfi13s-

9.:477E-03. 0.4580

As mrem/yr and Fraction of Total Dose At 't
Water Deépendent Pathways

- Flsh

s T g

fract.
Mgt . Sragt i

“0.000E+00 0‘0000

0.0008+00:0.0000"
02000E+00 0:0000 .
©:000K+00° 0. 0060,

‘0.Q00E£00 0.0000
+0 : 000E+00 0.0000
0.000E+00 0.6000
0.000E+00 . 0. 0000
0.000E+00 0.0800
0:000E+00.0.6000 .

0.000E+00 0.0000

TRTFEEILT FITEF .
0:0C0E+00 0.0000

v mrem[yr

0. 000E+00
G: 000E+00
:0.G00E+00
0.000E500
0.000E+00

. &.000E+00

0.000E+00

0.000E+00

0.000E+00
0. 000E+00
0.000E+00
Iiiifrfii

0.000E+00
irdependent and dependent pathways.

fract -

ARAAA
0.0000
0.0000°!

O.QQOG

.0.0Q00
©.0000;
0.0000.
0.0000.

0.0000
0.0000

8.0000.
0.0000".
TITEsL
6.0000 ..

0 L000E+00G" 7
.0 .0000

0..000E+00
'O .000E+0G
.0 _000E+00
0.CO0B+00
‘0.000E+00

mrem/yr fract.

ARRRRARAK ARARAR
0.0000.
0.0000°

0.000E+00
0 :000E+QQ"
0.0000
6:000E+00
G :00PE+00:0.0000
0.:000E+00-'0.0000
0.0000
0.0000

0.0000
0.0009
fif1it

0 .000E+00-

C-26"

. L.935E-06

“4.264E-25;

-3.420E-06

" AAARAAARLD

0 00QE+00

- 0 -000E+00
0. O00E+00
¢.0000 ~-0.000E+00
_0.000E+00

R

¢.0000 . 0.000E+00

="3.000E+02 years.
Water: Independent Pathways. (Inhalation excludes radon)

mremjyr fract..

1.796E-05 0.0008
0.0000.

0.0008+00
2.578E-21 0.0060
3.888E-13.
2.6718-16..

00600
¢.0000
0.00400
1.065E-05 8.0005
¢.0002
3.321E-05
7.752E-06
IFETLTIT 117313
0.0036

Meat

mrem/yr.
0:000E+00
0.6000
0.000E+00, 0.0000
0.C00E+GC 0.0000
6.000E+00 '0.0000
.0.6000
0.0000
20,0000
4,0000
.0.c000
0000

G.CO0E+RG

0.0¢0E+00° 0.

0.06001

0.0016 .
0.0004

fract. -,
BRERAR.. .
6.G000

1131111 -
0.0000 -

- Milk

mrEmfyr

1.933B-06

" 0.000E+00.

5.906E-22
1.202E-06
1.030E-14

7.060E~18

1.1278-26
9.B60BE-05

1.004E-07.
.9.014E-07
-2.105E-07
B SRS P8 5
1.029E-04

= i:..ll.“..-_ﬁ.;;_ )

fract.g

0.0001
0.0000 .

0.0000
0.0601
0.0000
0.0000

0.0000"

0.0048
©.0000

0.0000

0..0000

I1Ii3L:

¢.0050

Pathways {p)

C Milk

©..000E+00
€ .000E+00
0.000E+00
0.000E+00

0:000E+00
0.000E+00
¢ 000E+00
0 000E*00 .
i udnutod
0.G00E4+00

G.0000

.0.0000

5.0GoT

©.0000
0.000E4+00 -
“0.0008+00
- 0..0008+00

0,0000

0.0000:.

a.00g0
©0.0000

‘0.0000 -

0.0000

0.0000

IiFiiE

Q.0000

mrem/yr

4.27¢E-03.
0. 000E+00. |

1.482E-22

1.368E-07.
1.986E-12

1.361E-15

'2.173E-24.
"3 IT3RE-06°
4.109E-04

3.982E-03

'9.319E-04
fEfIfITET

9.615E-03

Exact.

ADRDARA |
0.2066&.

0.0000

00000

0.0000

0.0000°
0,0000% ¢

v.0000¥ _

0.0002

0.0199 -
0.1929,

}.0450

I1iiis

0.4646 -

! A&l Pathways*

. mrem/yr

. 9.342E-03

0-.0Q0E+G0

‘9.765E-19.
1.084E-04
‘2.334E-08

1.181E-I1

2.865E-21
2.930E-04.

8.437E-04
2.195E-03
1,912E-03

Etieeisien
2 .06%E=02-

fract

0.4514-

0.0000

-0.0000

4.0052.."
0.0000

0.0408

0.3260

0.0924
TIiiif
1.0000

.0.0000°
“0.0080. -
0.0142 ¢

~ .-
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Total Dose Contributions 'I'DOSE(J.,p,t) for ‘Inddvidual Rad:.o:mchdes {i} aud Pathways [p)
. : . - As mrem/yr and Fraction of Total. Dosé At t = 1.000E:03 years . e
0 . . o S . Water Ii’!depende_nt Pathways (In}aalatlon excludes radon)

o - .. Groumd: - . Inhalat:.on = .+ Radon C Plant S Meat . .. Milk

“Radio- . ARAAAKRARBARRARA ARARAAARAAARAR . ARRARARA ARARAAGR | ARARAAARFAAARARS - AARARARRAARRAARA AEARRAAARABARASA.
Nuclide nmwemfyr fract. mrew/yr. fract.‘ mremjyr ‘fract.: - mremfyr fract.. mrem/yr fract.'— ’ mrem/yr fract,, -
AAARARA AARAAAAAA. ARAARA AAARAAAAR AAAAAA AAARARARA AAAARA - AAARAARAA ARAAAR AAAAAABAA AARAA | ARRARARAA ARRARR

Am-241.°.1.822E-04 0.0147 1.047E-04 ©.0084 .. 0.000B400 0.0000:  1.319E-03:0.1062 5.531E-06 0.0005 .6:991E-07 0.0000 1.341g-03 0.1079. .
Cc-14 ©0.000E+00. 0.0000. 0.000E+00 0.0000 - 0.000E+00" 0.0000. . 0.000E+00 ©.0000 - ¢ 000E+00 0.0000 ©.000E+00 0.0000 ° 0.00DE+00 -0.0000. .
{-60 - 0.000E+00..050000 '0.080E+00 0.0000: 0.000E+00 0.0000. 0.000E+860.0000. 0.000E+00. 00000 ~0-.CC0E+00 0.0000 0.000E+00.0 0000
| Cs-137  8:122E-12 0;0000. 4.542E-18 6:0000 - 0.000E+00 0.0000 4.293E-13 0,0000 1,573E-13 0.0000 "9;772E-14 0.0000 1.112E-14 6.0000 .
Eu-152 3.466E-24/0.0000. 1.006E-17 0.0000 O0.000E+00 ¢.08000 . 2.513E-17 0.0000 2.044E-18 0.0000 . 5.403E-20 0.0000. 1.042E-17 0.0000 . .
Eu-154 0.060E+00.0.0000 0.000E+00 0.0000 - 0.000E+00-0-0000 .0.000E+00 0.0000 0.000E+00 ¢.0000 0.000E+30 0.0000 ~0.000E+00 .0.0600. !
Ep-155 - 0.C00E+00. 010000 0.000E+00 0.0000, 0.000E+00. 0.0000 0.000E+00 0.0000. 0.00QE+00.0.0000. 0.000E+00 0.0000: -0..000E+00 0.0000
Ni-63 ..0.000E+00 0:0000 1:290E-10 0.0000. 0.(00E+00 0.0800.. §:924E-07 0.0003 - 5.281E-08.0.0000 4.8S0E-07 0.0000 1.850E-08 0.000¢.- -
Pu-238 2.656E-08 0.0000 1:238E-07 £.0000. O.000E300 0.0000 1.546E-06.¢.0001 . }.347E-08.0.0000 I.199E-09 0.0000-~1.573E-06 0.000%"
Pu-239 3:470E-06 0.0003 2:922E-04.0.0235 0.000E+00 ¢.0000,  3.637E-83 0,2928, 3.1348-05.0.0025 8.5058-07 0.0001 3.767E-03 0.3032 .
Pu-240 .-3.958E-07 0.0000 - 6.460E-05.0.0052 . ©.000E+00 0.0000. -§.043E-04 0.0647. :6.9308:06 -0.0606 *1.881E-07 0.0G00 4&.330B-04 0.0670., . -
frEffif fRriffefs pPffff FPFITITIT FEOLET SETTTAEET STTFEL IITEETEL TTIRIT ETEEILLLT LIS ITIOLELT IEIgEY  fETEEITEE IRfffE
Total :-1.3513—04 b 01501'4 slsE 02 0. 0372 Q. oaez+do 0. 0000'15-7533;03‘b 4539 <4 4Z6E-05 0.0038 2.138E-06 0:0002 5.542E-¢3.0.4783

Tot,al Dose Contr:.butlona ‘I‘DOSE(:L p,t) dEor Indiv:.duai Ra.dlomzcl:.des (1} and E;athways (B}
. As mrem/yr a.nd Fraction of Total Dose At t = 1:000E+03 years . .

oo

o Water. Dependent Pathways ’ R
- “Water All Pathways* ’

Radio- AAAAAAAAAAAAAAAA"""""""”_ . - v P

Nuclide - mrem/yr fract. - mrem/ Y- fract_ : ulremfyr fract o mrem/yr, fract. .. .

AARARAA ARAARARAA ARRAAR “ARARAAARA RARARR ARRRARRAR ARRAAR - BAAAAZARA RARAAR AARR B -
" Fmi~241  2.234E-08.0.0000 1,427E-10 0.0000 0.0005+00. 0.0000; 2.47CE-09 0.0000 - 4.606E-11 0.0000 2,3453-10 0,0000 2.9531-03
C-14"  6.000E+80 ©0,0000. . 0. 0C0E+00 0.0000.. ¢.000F+00 0.0000, 0.000E+0¢ 0.0000-: §.0CO0E+DQ £.0000, 0,000E+00 0.0000. 0.000E+00- o
Co-60 . 0.C00E+00: 0:0000  §.000E+00 00000 - 0.000E+00 €.0008 0.000E+00, ¢.0000 ©,00QE+00 0.0000° ©.0C00E+00 0.0000 0.000E+00 ¢.0000
Cs-137 0.000E+00. 00000 * 0;000E+00 0.0000 0. 000R:00¢ 0.0000 - 0.000E00° 0.0000 -0.000E+00- 0.0000 . 0.QUOE+00 0.0004. 8.817E-12.0.0000;
Eu-152 .0.000B+00, 0.0000 0.000E+00 0.0000" 0.000%:+00 0:6D00. 0.000E+00 0.0G000 O.000E+00 0.0000 0.600E+00 0.0000 4.771E8-17:0.0000
Eu-154 0.000F+00 -0,0000 ~ 0.000E+00 00800 0.0008+00 0.06000 - ¢.000E+00 0.0000 .D.000E+00 6.0000 0.000E+00 €.0000 .0.00GE+00-0,0000
_Eu-155 0.000E4+00 0.0000 - 0.000E+0C 0.0000 0.000E+00 0.0000.  0.000E+00 0.0080 - 0.000E+06 0.0000 0©.000E+00 0.0000° 0.000E+00 0.0000 .
Ni-62 - 0.000E+00 0.0000 ¢,000E+00 0.0000 -0.0O0B+00 0.000¢ : 0.0D00E+00 0.0000. 0.000E+00 0.0000 0.000E+00 0.000¢ 1.453E-06 0.0001
Pu-238 2.100B-05 0.0017 1,344E-07 0.0000 -0.C008+00 0.0000 . 2.322E-06 0.0002 -4.347E-0g 0.0000 2.210E-07 £.0000 2.701E-050:
Pu-239 . 3<BESE-08 0,0000. 2.749E-10 0.0000 = 0.000=+00 0.0000. 4.299E-09 0.0000: B.980E-I1 0.0000 3.51IE-10 ¢.0000 7.732E-03 0.6224.
Pu-240 2.624E-07 0.0000 - 1.640E~09°0.0000 0.000E+0C 0.00600 .-2.901E-08, 0.000¢.-5.421E-1¢ 0.0000 2.762E-09-0.0000 1.7i0E-03 0.1276 -
33111 TPEELE99F £EEE4T FEPELTITT FESINL - ETFPETELL LRPfTY fRESTTEPE fTEIET  TIFEE3TT THIT3 FSITFIIIL PILIL iiiii:ixi-ifziii:
. Total  2.133E-05 0.0017 1.:364E-07 ©.0G000 - 0.000E+60 0.0000 2. 358E-06 0.0002 '4.415E-08 ©0.0000 ~ 2.244E-07 .0.0000 1.242E402 1: 0006
0*Sum-of all water independent and dependent pathways. : : . : ! : ' : .

c-27
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Dose/Soutce Ratigs: Summed over ‘a1l Pathways
Paren.t and Progeny Pr:n.nc:.pal ‘Radicnuclide :Contributions. Indlcated
~DSR{3.€) Amrem/yx) /(pCi/g) .

‘{j) . Fractiom* ;f 0 000E+00 1 ODGE@DO 3 UUOE+OO 7 2OOE+OO 1.500E+01 4.200E+01 1. 3BOE+02,3 000E+02 1 DOOE+03

-AAARARA AARRASARA
;. Am-241 1.000E+00
“Np<237 T 1.000E+D0

T=233 ° 1.000E+00

- Th-22%": 1:000B+00-
_aDSR(J}

C-1%  -1,000E+00:

" lco-60° 1.000E+00

T €e137 . 1U000E+00°

BEu-152 *7.208E-01
Eu-152° 2,792E+01

‘@d-152 - 2. 792E 01
'aDSR {J)

Eu- 154 1. 000E+00
Eu- 155 1L.000E+D0
Ni-83" " 1.000E+00Q

Pu-238 1.000Es00"
1.000E+00 -

Th-230 1.000E+00,
" Ra-226  1.000E+00

U-234

"Phi210 1,000E+oq_
”aDSR(:) : ‘
‘Pu-23%° 1.000E+00°
U-235 7 1,000E+00"
 Pa-231 " 1.000E+G0
AC-227" 1.000E+0C’
- 8DSR1{3) B
“Pu-240 1.000EL00
‘ulz3e - 1.000E+00
 Th-2%2° 1.000E+00
Ra-228 1.000E+00
Th- 223 1. onog+oo‘
APSR (5

iiiiiii 11111185

4:634E-01 4.626E-01 4.611E- 01 4. 5?93—&1
9. 279807 ‘3.876E-06 6.781E-08& 1. 494E05-
2:305B<14 1:335E-13 ‘6.344E-132.882E-12
9.140E-18 1:326E-16. 1.523E-15°31.5677E-1

1.200E+00 1.139E+00 1.026E+00 8.247E-01.

‘3. 782E+17 1;1123?16'224682—16_4 894E-16

1.200E+00° 1. 139E+00 1:026E+00".8.247B-01

4. 653E+OD 4:301E+00 - ‘3.673E+00 2.63BE+00-

1.100E-01 9.563B-62 7:i230E-62 4.019E-02
2.637E-03 2.617E-03"2.577E-03 2.497E-063

3.822E-01 3.791E-01 3.731E-01 3.609E-01
' 8.900E-08 2.697E-07 €.250E-07 1.341E-06:

3.438E-13 2.318E-17 1Y196E-11-5.613E-11

©. 4.504E-15 €.895E-14 $.08BE-13 . 8.4028-12"
. 1.891E-17..5.011E-1%. 1.121E-14 2.3218-13

3.822E-01 3t 791E'01 33:731E-01 3:609E-01

“4.243FE-01 4.2438-01 ¢ - 4,241E-01
“2.667E-10.7.9968-10 " 4L Q43E-09°
2.315E-14" 1.7D1E-13" 4.417B-32

©1.493B-16 2.020E-15 2.206E-14.2.167E-1%

4.2438-01-4; 243E 01 4.242B-01 4.241E-01

A 242E-0% 4. 242E-01- 4.340B-01 4.237E-01:

B.B39E-10 Z.6B8E-09 6.276E-09 1.369E-08

9.751E-20 6.588E-19" 3.415B-18 1.620E-17
4.813E-20 7.2S2E-1978.175E-18 7.671E-17
©-3.363E-21 9i432E-20 -1.981E-16 3.188F-17.

4.242E-01 4. 242E 01 4.240F-01-4.237E- 01

A BARAARRAA:

4:520E-01
.2.593808

©1.122E-11
-1.263B+13
~40634E-01 4.626E-01'4.61iE-01 4.579E-01.
 5.842E-01 ‘1:407B-01 Y7.831E-03 1.803E-05
93699E+00 '8 502E+00 - 6: S33E+00 3.75TE+00-
-21288E+00° 2, 235E+00° 2 1333+oo 1.934E+00°
|- 3.097E+00 2.940E+00 2. 650B+00 2.129E+00-

4520801

"2.209EL10

1.345E+00
"1.612E+00
1.419E+00
5.495E-01
8.2078-16
5.495E-01
1.327E:00
1.351E-02
2.353E-03

3.392E-01

2.568E-D&
2.190E-10
6:670B- 11
3.448E-12
3.392E-01
4.238E-01
T.978E-09

1. 7TT0E-11-
1.623B-12.
4.,238E-01

4.232E-01

2.702E-08

6.448E-17
5.111E-16
3.039E-16
4:232E-031
iifiiillz

AARAARARR
4.3228-6%
8.032E-05"

7.826E-11
2.4838-12
4.323E-01
1.629E-27

3.838B-02

8.591E-01
3.480E-01
1.348E-01
1.320El15
1.348E-01

1.698E01

3.098E-04
1.918E-03
2.736E-01

‘5. 90SE-06

1.462E-09
1.257E-09
1., 525E-10

2.936E-01-
£.228E-01

2.0438-08
1.271E-10

2.639E-11
4.22BE-61

4.214B-01
6.916E-08
4 .616R~16
6.102E-135
4.807R-15

4.214%-07-

Iiiiixlli

_*Branch ‘Fraction is the cumulative factor for the 't principal radlonucllde ‘daughter:
The PSR 1nc1uc'les contr:.butlons from assoc:.ated {half-life & 0.5 yrl daughters, N

c-28

ARaARALE,
3 :686E-01
2.4188-04

6.707E-10
7.31iIE-11

3.688E~01

0.000E+00
1.237E-07

. %.156E<02

2.3518-03
9.1878-04

1_4798-15.

9.107E-04

B.787E-05 "

4.558E-10
9.262E-04
1.275E-01

1.034E-05.
.1.043E-08

3.187E-08
8.427E-09
1.275E501
4.188E-01
5.2828-08
1.149E8-09%
4.686E-16

4,195E-01

4.1459E-01
1.781E-G7
4.17BE-15
7.179E-14

§.303E-14

4.3149E-01
IIITTTEiI

CUMBRE(j)‘=

2.818E-01
4. 60BE-54

2.266E-0Y
5.789E~10

2. 822E-01
0.000E+00
6.689E-17
20.094E-03
5. 117E=07

1.982E-07"

1.4778-15

1.982E-07
2.502E-10

6.711E-20
2.:713E-04

'3.515E-02
7.966E-06

2.664B-08
2.024E-07

7.222E-08
“3.516E-02

4.139B-01
8.093E-08
4.216E-09
2.160E-09

4.139E-01

4.043E-01
2.706E~07
1.543E-14
2 /B27E-13

-2.538E-13

4.043E-01
ITEITILILT

L
8.828E:02 - -
5.320B-04 .

7.682E-07
1.064E:08

8.921E-03 -
0.000E+00
0.060E+00.

1.702E-10

7.565E-23‘7
2.969E-23.

1.463E-15

1.463EB+15 - |
2.731E-34" .-
0.000E+Q0
-1.345E-06

1.342E-04
S.876E-04
1.857E-07
1.584E-06
1.763E-0%

1.125E-03;
3.905E-0% -
2.2248-08.
4.543E-08.

B.8554F-08

3.9058-01"
3. EL4BLOL - 5
€.2978-05" -

1.794B-13

1.552E-12 -+ -

1.3925-12

3.615B~ 01(-
IIiffIin=
BRF{1) *BRF (2}

vl BRF(])




CVP~2003 0001 8

" Rev. 0
" . 1RESRAD, Version 6.21 . T« Limit = 0.5 year - . 10/31/2003  13:30  Page 27 :
Summary : 117- DR Cleanup Verification - Shallow Zona - Fileg: 117dr s.rad
Smgle Radicnuglide So:.l Guidelines G(i,t} in pCi/g :
) o ‘ . _Basic Radiation Dose let = 1. 5003401 wre/yr . .. o -
Opuclide ’ . - o . "
¢S] t= 0.00DE+00 - 1_000E+00 .3_GOOE+00 7.2nnE+00. 1. 5003+01 \.4 -200E401 © -1, 380E£02 3.000E+02
EARRRAR ARAAKARAS - ARARAARAZ - ARKRAKRAR - ARRRRAARE ~ RRAS . ;o BARARAARR  ARRARARRA v ARA
Am-241 - 3.237E:01 3-.242E+01 3 _253E+01 - 3.276E+01 ' 3.318E+01 3.4702+Q, A, 06TE01 | S5.31SEdfl  1.681E:02
Cc-14 2.568E+01  1.066E+02 = '3.915E+03 . §.321E£05 - 6.792E+10. , *4.454E+12  *4 ,454E+12 . *4. 4548413 *4.454E+12 .
Co-60 1.5468+00. . 1.764E+00  2.296E+00 - 3.992E+D0 -1.I115E+01 = 3.908E+02 - 1.212E+08  *1.131E+15  *1.131E+15 -
Cs-137. 6.556E+00 6.T11E+00  7.032E+00 & 7.755E+00 9.302E+00  1.746E+01 . 1.83BE+02 . .7.165E+03 = §.812E+10
Bu-152- 3.491E+00 . 3.677B+00 © 4.0BlE+00  S.07SE+00 - 7.521E+00- . 3.107E+01 4.598E+03 - 2.113E+07 . *1.765E414
Eu-154 - .3.223E:00. 3.488E+00 - 4.083E+00.  5.686E+0¢  1.051E+0)- - B8.832E+01 . 1.707E+05 S.995EYI0 - *2.639E+14
Eu-155 1.3648:02 1.569E+02 . 2.075E+02  -3.732E+02  1.112E+03 - 4.840E+04 - 3.262F+10 *4.651E+14 *4.651E+14-
‘ﬁi—ss 5.689E403 - 5.732E+03  5.820E+03 . 6.008E+03  6.374E+03  7.822BE+03 . 1.619E+04 . 5.530B+04 1.115E+07
Bu-238 " 3.925E+01  3.956H+01  4.020E+01 ' 4.156F+01 - 4.423B+01 5.482E+0%. 1,176E+02° 4.267E+02.  1.333E+04
Pu-239 3.53584+01  3.535E+01¢ '3.536E+0L & -3.537E+01  :3.53BE¥0I 3.547E+01  3.576B+01 - 3.624E:01 ° 3.841E:01
Pu-240 3.536B+01  3.536E+01" -3.538E«01  3.540E+01 - 3.544E+01 3.560E+01. . 3.615E+01 . 3.7L0E501 . 4.1S0B401 .
FEEIIEE ffiTIffEE . ITIITTIIE IEITTEEIE - PITEfifid i&iiiifii,- zfiiiiili; 0 s 2 O o 6 s o 9 e s
*At SpElelC activity Aimit i AR . foe S -~ . :
o v
' Smm'ned Dose/Source Ratlos DSR(J. £} in (n\rem/y::})’(pCl/g} N
and Single Radiomuclide Soil Guidelines . G{i,t) in pC:L/g . . . R s ) B
at tmin = timé of winimum single radionuclide secil gnidelime .. - . U T B
and at’ tmax ‘= time cf ‘maximim total. dose = 0.000E+00 years :
OMuclide Imitial - -~ tmin o . DSR{l tmln} G{i,tmin} DSR(i, tmax) G(i,tmax) -
{iy {(pCifg) -’ (years). : . (pC1/g) (pCi/g) -
ARRRARR RARRRRAAR  ARRRAARFRAKASAZR - ARARARARA ARRRS ; . REARRAAAA
"Am-241 3.310E-02 . 0.000E+00° . -4.634E-01- 3.237E+01  4.634E-01-. 3.237E+01
" C-14 2.270E-01 0.000E+00 .. - 5.842E<01 ~'2.568E+01. 5.842E-01 2.568E+01 .-
Co-60  1:460B-02° -». D.00GE+00 =~ ~9.699E+00 1.546E+00  '9.699E+00 = 1.548E+00.
Cs-137 5.180E-02 ° 0.000E+0C .  2.28BE+00 6.556E+00 2.283E+00 " 6.556E+00 -
Eu-152 3.260E-0z - 0.000E+00 4.297E+00 3.491B{00 4.297E:00 3.491E+0¢
Eu-154 4.720E-02 - 0.0D0E+00 = 4l653E+00 3.223E+00 4.653E+00 3.223E+00
Bu-155 4.270K-02 £ . 600E+00 - 1.100E-01 I1.364E+D2 ‘'1.300E-01 1.3864E+02
Ni-63 ~ 1.080E+00 0.000E+00 2.637E-03 5.68%E+03 ° 2.637E-03 5.6B9E+03
Pu-238 2.400E-02 J.000E+00 3.822E-01 3.9258401 3.822E-0z 3.925E+GL
Pu-235 -1.930E-02 0.000E+00 4.243E-D01 3.535E+01 4.243E-03% 3.535E+01
Pu-240 4.730E-032 0. 000E+00 4.242E-01  3.536B3+01 4.242E-01 3.536E+01

IIIIiii iiiIIIIII $11137I311588F TTIEEETT  fFFITIIIT ifiiiiiii PifgfiTis
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R S | CVP-2003-00018
,.‘ _., ‘ .‘m@q.o ,

‘IRESRAD, Vergion 6.21° . T« Limit = 0.5 year . Ho\wwxw¢au 235307 wmmm 8. e . e -
' Summary. : HS.;UW Cleanup Verificatiom - m?wHHos NQ..E . UFiles pquﬂ 5. Hm.& [ U : : S .
Individual Nuclidé Uomm mﬁaamﬂ ode All m.mﬂwsm%m L
T m.mﬂ.mﬂn Muclide and Braach- m.Hmnnu.oﬂ Indicated .. . T e
ONuclide Paremt  BRF{i) . ’ T UOmmG a. aNmE\u\H

oy i) .. . t= 0;000E+00 1. ooom+oo 3.000E+02"
Am-241 Am-241 1.p00E+00  1.534E-02 1.531B02 1.526E-02 w.mwmwpam.ﬂh»mmm-om‘p 318-02 1.220E-02 9.327E~03 2.923E-03
ONp-237 . Am-241 ° 1.000E+00 3.071E-018 9.5208-08 '2.244E-07 4.%44E-079.907E-07. -2 /659E-06 ‘§.004E-06 1.525E-~05 3.085E-05
T oU-233  Am-241° 1.0008+00 7.6298-16 4.420E-15:.2.1008E-14 " §.536E-14 3.713E-13 2.590E-12 ‘2.2208-11 7.501E-11 2.5438-08
0Th-229 Am-241 1.000E+00  3.025E-19 4.388E-18 5.042E-17 5.221E-16 4. 1BLE-15 ‘8.%12E-14 2,420E-12 1.9168-11 3.521E-10.
0C-14  'C-14  .1.000E+00  5.415E-01 1.304E-01 7.2598-03 1.671E-05 2.047E-10 L.510E-27 0.000E+00 0.000E+00 -0.000E+00 .
0Co-60 | Co-60  1.000E+00 1.416E-01 1.241E-01 9.539E-02 5 486E+02 1.963E-02 5 604E-04 1.807E-00 0.765E-19 0,000E+00 .
‘pCs-137 ©s+137  1.000E+00 1.185E-01 1.71588-01" . 17'8.353E-02:'4.4508-02 4. 743E-03 1.0848-04 '8.817E-12
0Eu-152 Eu-152 7.Z08E-01 1.0I0E-01 9.585E-02 8.637E-02 6.941E-02 4.625E-02 & 134E-02 .7.665E-05 1.6685-08 2.495E-24 . .
"Eu-152 (Bu-152 2.792E-01 | 3.911E-02 3.713E-02 3.346E-02 2.689E-02 1.791E-02 4.394E-03 '2.969E-05 6.46ZE-09 9.679BE-25, s
Bu-152 &DOSE{j} -.:" - 1.401E-01-1.330E-01 1,198E-01 9.630E=02 6. 4T6E-02 L.574E-02.1.063E-04 2.314E-08 3.467B-24 - ,
0G4-152 BEa-152 2.792E-01° ' -1.236E-18 3.625E-18 8.045E-18.1.596E-I7 2.6768B-17 -4.302E-17 4. 622E-17 4.815E-17 4.F71E-17
OBu-154 : Eu-154 1,000E+00 ° 2.196E-01 2.030E~01 1.734E-01 1.345E-01} 6.73IE-02 ‘8.017E-03 '4.147E-06 1.181E-II 0.000E+00 - s
OFu-155 Bu-155. 1.000E+00 ~ 4.696E-03 4.083E-03 3.087E-03 1.716E-03 5.768E-04 1.323E-05.1.964E-11 2.865E-21 .0.000E+00 e
ONi-63° Wi-€3  1.000E+00 2.848E-03 2.826E-03 2.784E-03 2.696E-03 2.542E-03 2.071E-03 1.000E-03 2.930E-04 1.453E-06
0Pu-238 Pu-238 1.0008+00 $.172E-03 9.099E-03° 8.955E-03 B.661E-03 §.140B-03:6.567E-03. .3.060E-03.8.4358-04:3.221E-06
0U-234  Pu-238 - 1.000E+00 2.136E-09 6.474E-09 1.500E-08 3.218E-08. 6.163E-08"1.418E-07 2 .482E-07 -1.912E-07 .2.3708-05 _ .
0Th-230 Pu-238 1.G00E+00 8.252R-15 5.564E-14 2.870E-13 1.347E-12 5.2S5E-12 3.510E-11:2.504E-10 €.393E-10 4.456E-09
O0Ra-226 Pu-238 1.000E+00. ° 1.081E-16 1.655E-15 1.941E-14 2.016B-13.1.601E-12 3.017E-11 7.672E-10 4.858E-09-3.502E-08
. 0Ph-210 Pu-238 1.000E+00. 4.539E-19 1.203E-17 2.69iE-16 5.570E-15 8.,276E-14. 3:660E-12 2,022E-10 1.733E-09 4.231E-08
‘0Pu-23% - Pu-23% I1.0008+00 . 8.402E-03 B.4¢1E-03 8.400E-03 B.397E-03 §.391E-03 8.372E-03 8.306E-03 8.195E-03 7.732E-03
0U-235  Pw-23% 1.000E+00 .- 5.280E-12"1.583E-11 3.678E-11 §.0C6E<1l '1.580E-}0 4.045E-18 1.046E-D9. 1.602E-09 4.3685E-08
0Pa-231. Pu-23% . 1.000E+00 . ~-4.584E-16 3.367E-15 }.B813E-34"8.746E-14 3.505E-13 2.SL7E-12°2.274E-11 8.348E-11 :§:995E-10
OAc-227 . Pu-23% 1.000E+00 2.956E-18 4,.018E-17 4.367E-16 4.290E-15 3.214E-14 :5:225E-13 9.278E-12 4.277E-11 1.773E-0%
TOPuU-240 Pu-240 1.000E+00  2.007E-03 2.Q06E-03 2.006E-03 2:004E-03.Z:.002E-03% 1.993E-03 1.963E-03 1.912E-03 1.709E-03 -
0U-236  Pu-240 1.000E+00, 4.1808-12 1.271E-11 2.968E-1%6.474E-11 1.378E-10 3.:271E-10 8.423E-10 1.280E-0% 2:978E-07
0Fh-232 Pu-240 1.000E+0D 4.6128-22 3.116E-21 1.615E-20 7.663E-20 3.050E-19 2.183E-1§ 1.976E-17 7.298E-17 ‘8.486E-16

.ooom+cw

ES
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1RESRAD, Version 6.21 . T« Limit = 0.5 year . 10]31/2b03 13:30 " Page 29.. ..
Summary : 117-DR Cleanup verification - Shallow Zone : File: 117dr_s.xad

: Indlv:.dual ¥uclide Dose Summed Qver All Pathways
Parent ‘Nuclide and Branch Fractien Indicated

CVP 2003—00018 '
‘Rev. 0

ON\JC13.de Parent BRF{1) .. DOSE{3,t). mrem/yr S S -
{3} {iy e e e t— g 000E+00 1. BUUE+00 3 O00E+DT . 7 200E+00 1 .S00B+01 4,200E+0% 1. 3&0?-:92 3 DDUE+°2 1. QOOE+G3
E-p—i-‘i;—i ARBAAAR ARARRRZAR 3ﬁ.PFFPFPF 2 . ¥ F?-FT-'FSFEE ------------------ .

Ra-228 Pu-240 1.000E+00 2.2778-22° 3. 445E-21- 3.869E-20 3 639E-19,2.4178-18 2.886E-17 3.396B-1¢ 1.337E-15 7.340E-15
OTh-22B  Pu-240 1:000E+00 T.591E-23 4_461E-22 9.372E-21' 1.508E-19 1,437E-18 2.273E-17 2.981B-16 1,201E-15 6.584E-15'
$13§91T $ET2991 TPITFRELE  IEITINFEL FEEPLIIIR IRTTITIEE iiiiiizii Iiiiiixxi iiiiiixii iiiiiiiii iii:iiiii iiiixifii'

BRF(:_) is the branch fractmrn of the parem: m:cl:de_

-

C-31



AT o o ‘ ~ CVP-2003-00018
T o - _ : Rev. 0

‘IRESRAD, Version 6.21 T« Limit = 0.5 year: . 10/31/2003. 13:30. Page 30
Summary : 117-DR Cleanup Verification - Shallew Zome - - File: 11%dr_s.rad

Individual Nuclide Soil -Comcemtr=mitiom, . ..~ * - o : e . . .
. Parent Nuclide and Branch Fractiom Indicated . - N S o o : : :
- o 5(3,£), pCi/g : C , ’
F.Z00E4+00 - 1. S00E+01 4. 200E+01 1.3BOE+02 I.000E+02. 3,000E+03
RRR A AAAAARA A v ¥ AA- ARRRAAAAR ARAARRARR ARRAARAARR RARARRRRAR ARARRARAR ARZRARAARA
Am-241 Am-241° 1.Q00E+00. 2'3.305E-02 3.294E~02 3:271E-02 3.229E-02 3.087E-02 2.633E-02 2.013E-02 6.306E-03
ONp-237 -Am-241 1,000F+00 L 000E+00 1.071E-0B -J.208E-08: 7.672E-08 "L 588E-07 4.346K-07 1.318E-06 2.517E-06 5.096E-06
0U-233 Am-241 1.000B+00 = 0.G00E+00 2.339E-14 2.095E-13 1.196E-12 5.058E-12 3.762E-11 3.296B-10 1.I119E-09 3.B94E-09.
0Th-229- Am-241 1.000E+00 - 0.0G0E+00 7.366E-19°1.982E-17 2.720E-16 2.426E-15 5.085E-14 1.537E-12 1.224E-11 }.819E-10 :
0Cc-14 Cc-14 1.000E+00 2.270B-01 2.190E-01 1.215E-02.2.80%E-05 3.447E-10 2.557E-27 0.000E+00 0.000E+00 0.000E+00 - L ..
‘0Co-6¢ . Co-60  1.D00E+00 1.4€0E-0Z 1.280E-02 9.834E-03 5.656E-03 2.024E-03 5.778E-05 1.863E-10 1.007BE-1% 0.000E+00
0Cs-137 Cg-137 1.000E+00 5.180E-02 5.061E-02 4.830E-02 4.379E-02 3.6S51E-02 1.945E-02 2.073E-03 4.740E-05 3.854E-12
0Bu-152 Bu-152 7.208E-01" 2.350E-02 2.231E-02 2.010E-02 1.615E-02 1.076E-02 2.640E-03 1.784E-05 3.882E-09 5.815E-25 B .
Ed-152 Bu~152- 2.792E-01 . 9.102E-03 8.640B-03 7.786E-03 6.257E-03 4.165E-D3 1.022E-03 6.909E-06 1.504E-09 2.253E-25 ) i
Bu-152 . as{j): A 3.260E-02 3.095E-02 2.789E-02 2.241E-02 1.493E-02 3.662E-03 2.475E-05 5.386E-09 8.068E-25
0G6d-152 Eu-i52 2.792E-01  0.000B+00 5.6$2E-17-1.622E-16 3.50BE-16 6.081E-16 9.958E-16 1.120E-15 1.118E-15 1.108E-15
0Eu-154 -Eu-154 1.000E+Q0 4.720E-02 4.362E-02 3.726E-02 2.676E-02 1.447E-62 1.723E-03 8.912E-07 2.538E-12 2.770E-3§
QEu-155 Eu-155- 1.000E+0C = 4.270E-02 3.713E-02 2.807E:02 1.561E-02 5.244E-03 '1.203E-04"1.785E-10 2.606E-20 0.000E+00
‘ONi-63 ~ Ni-63  1.000E+00 1.080E+00 1.072E+00 1.056E+00 2.0Z3E+00 9.639E-01 7.855E-01 3.794E-0L 1.111E-01 5.510E-04
0Pu-238  Pu-23§ 1.0C00E+00  2.400E-02 2.381E-02 2.343E-02 2.266E-02 2.130E-02 1.718E-02 B8.¢07E-03 2.207E-03 8.428E-06
0U-234 .Pu-238 1.000E+00 ' 6.C00E+00 £.760E-08 2.002E-07 4.674E-07 9.253E-07 2.173E-06 3.433B-08 2.958E-06 1.348E-07
0Th-230 Pu-238 1.000E+00 . ©O.G00E+0D 3.0498-13 2.720E-12 1.538E-11 6.454E-11 4.505E-10 3.270E-6% 8.379E-09 1.416E-08

oNuclide Parent BRF{i)
adil s adE) L et
sardban Ariass -

QRa-226 . Pu-238 1.000E+00 ~ 0:000E+00 4.407E-17 1.182E-15 1.611E-14 1.449E-13 2.845E-12 7.412E-11 4.7208-10 3.630E-09
-OFb-210 Pu-238 1.000E+00  0.000E+00 3.406E-19 2.710E-17 8.660E-16 1.523E-14 7,461E-13 4.287B-11 3.705E-10 3.450E-09
" gPu-239 - Pu~239  1.000E+00  1.980E-02 1.980E-0z 1.560E-02 1.97SE-02 1.978E-02 1.973E-02 1.9578-02.1.931E-02 1.822E-02 Lo .
0U-235  Pu-239 1.000E+00 0.000E+0€ -1.945E-11 5_805E-11 1.378E-10 2.8148-10 7.356E-10 1.917E-09 2.943E-09 3.540E-69 o oon
0P&-231 Pu-239 - 1.000E+00 0.000E+0G 2.0589E-16 1.847E-15 1:056K-14 4.518E-14 3.376E-13 3.0%8E-12 1.141E-11 '5.672E-11
08c-227 . Pu-239° 1.00GE+00 0.000E+0C '2.369E-18 5.7468-17 7.640E-16 6.437E-15 1.123E-13 2.048E-12 9.493E-12 5.389E-11
‘0Pu-240 Pu-240. 1.000E+00  .4.730B-03 4.729E-03 4.7288-03 4.725E-03 4.71SE-03 4.698E-03 4.627E-03 4.508K-03 4.029E-03 -
0U-236  Pu-240 1.000E+00  0.000E+0C I.397E-10°4.168E-10 9.892E-10 2.01%E-09 5.273E-09 1.369E-08 2.083B-08 J.388E-08
- 0Th-232 Pu-240 1.000E+00 0.000E+00 3.448E-21 3.092E-20 1.768B-19 7.568E-19 5.661E-18 5.213E-17 1.933E-16 9.930E-16
"
>
. =
K »
I
|
Sy
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Summary 117 DR Clieanup verification - Shallow z::ne . File: :l.‘Idr 8. rad
Individual Nuclide Soil Concentrata.on .
e o ] . Parent Nucl:.de and Branch Fraction Indicated
ONuclide Parent | BRF (i} ] S{3,8). pCi/g . TN N
{3) - ‘(i}__ e t= Q_ngﬂfgg }_9992*99 %_990E+00 T.200E4+00 1.500E+Q01 g 2003+9} %_380E+02 3.000E+02 1,000E+03
AAARRAA ARARAZA ARAARAAAR BERARRARA AR AARARARAR AAARRAARE ARARARARA AARAAAARA AAARARAAR ARRRAARRA

Ra-228 . Pu-240 ° 31.000E+00 - 0. DODE+00 1.345E-22 3. 417E-21 4.184E-20 3.083E-192 3,.899E-18 4.677B-17 1 ‘849E-16 9.832E-1¢&
0Th-228 "Pu-240 1.000E+00 -0.000E+00 1.1428-23 7. 7U4E 22 1.804E-20 1.972E-19 3.356E-18 4.501E-17 1.821E-15 2. 800E-1ig

fI1f91% 191179% ITELRE11% PIIfL159F IIfETITTIL AR PSRNl ﬁﬁ:iﬁi Iﬁlﬁiii ﬁIiﬁIil fPfiT11T1 fIITTELRI. RIRTITIIT

BRF{i} is the branch fraction of the parent nucl:.de. ' ’ : ’ ’ :
. ORESCALC.EXE execution time = 6.97 secohds
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. ARRARARRARRRRARAR
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. Summary : 117 DR Cleanup Verlflcatlon - Deep Zone U -File: A17dr_d.rad

Dose Conversion Factor (and Related) Parameter Surmnary.
File:’ HEAST 2001 Morbldlty -

Parameter

‘B-1 ? Dose conversicn factors for inhalatiom,’ mrern/pC:.: ® Co2 T

B-1 3 pe-2274D * 6.720E+00 1 6.720E+00 ¥ DCF2{ 1}

B-1. % Am-241 * 4_440E-01 2 4.440E-0l1 *.DCF2{ 2}

Bl 3 C-14 3 2.090E-06 > 2.090E-06 * DGF2{ 3}

B-1 7 Co-60 . 2.2.120E-04 ? 2.190E-04 * DCF2{ 4)

B-1- * Cs-137+D. "3 3.180E-05 '* 3.190E-05 * DCF2{ 5}

B-1 3 Eu-152 > 2.210E-04 * 2.210E-04 * DCF2( &) .

B-1 % Ea-i54 4.2,.860E-04 * 2.860K-04 * DCF2{ 8}.

‘B-1 * Eu-155 * 4.140B-05 3 4.140E-05 * DCF2{ 9)

B~1 * Gd~152 3 2.430E-01 @ 2.430E-01 ? DCF2(10)

B-1 ° Ni-63 - 3 6.290B-06 * §.290E-06 ? DCF2(11)- . S
B-1 2 Np-237+D 2 5.400E-01 * 5.400E-01 ? DEF2{1z) - . . e
B-1 * Pa-231 * 1.2B0E+00 ? 1,.280E+00 * DCF2{I13). : : :
B-1 @ Pb-~210+D 3 2.320E-02 .7 2.320E-02 * DCF2{14)

 B-1 ? Pu-238 * 3.920E-01 * 3.920E-01 % .PCF2{15) -

B-2 % Pu-239 3 4.290E-01 2 '4.290E-01 ? DCF2(16) .-

B-1 ? Pu-220 * 4.290E-01 * 4.290E-01 3 DCF2(L7) "

B-1 * Ra-226+D > B.6D0E-03 * 8.600E-03 3 DCF2({18)

- B-1 - % Ra-2284D * 5.080E-03 * 5.0BOE-03 * DCF2{19)

" B-1 3 Sr-904D * 1.310E-03 ? I,3i0E-03 * DCF2{20)
B-1 2 Th-228+D 2 3.450E-01 * 3.450E-0% 3 DCFzZ{21)-
B-1 2 Th-229+D 3 2.,16CE+00 3 2.160E+00 > DCF2(22)
B-1 * Th-230 * 3.260E-01 * 3.260B-01 * DCF2{23} .
B~ * Th-232 * L.G40BE+00 * 1.640F+00 * DCFZ (24}
B-1l ® U-233 * 1.350E-01 3 1.350E-01 * DCF2(25)
B-1 * U~234 ? 1.3Z0E-01 * 1.3208-01 * DCF2(26)
TB-1  * U.-235+4D * 1.230E-01 3 1.230E-01 * DCF2(27)
B-1 . U-236 * 1.250E-01 * 1.250E-01 2 DCF2(28)

3 3 k] k3
D-1. * Dose conversion factors for ingestion, mrem/pC:. 3. oo T3 '
D-1 2 Ac-227+D * 1.4BOE-02 * 1.480E-02 * DCF3I( 1)
D-1: > Am-243 3 3.640E-03 * 3.640E-03 * DCF3{ 2)
D-1 * C-14 * 2:090E-06 * 2.0%0E-05 * DCF3{ 3)
D-1 * Co-60 3 2.690E-05 1 2.6S0E-05 % DCF3( 4}
D-1° 3 Cs-1374D - *'5,000E-05 ¥ 5.000E-05 * DCF3{ 5)
D-1 * Eu-152 i 6.480E-06 * 6.4B0E-06 * DCF3{.5) .

' D-1 3 Eu-154 3 2.550E-08 2 5.550B-06 ? DCF3{ 8)-

" D-1 % Eu-155 3 1.B30E-06 * 1.530E-06 -*. DCF3{ 9)°
D-1- * Gd-152 2 1.610E-04 * 1.610E<D4 3 DCF3{10}.
D-1 * Ni-63 3 5.770B-07 ? 5.770E-07 * DCF3{11)
p-1. * Np-2374D 7 4.440E-03 3 4.440E-03 * DCF3 (12)
‘D-1 3 Pa-231 -1 1.08CE-02 * 1.Q60E-02 3 DCF3{13)
D-1 3 Pb-210+D * 7.270E-03 * 7.270E-03 ? DCF3{l14)
D-1 ° Pu-238 : 3.200E-03 * 3.200E-03 ? DCF3({15)
p-1- 3 Pu-23% 3 3.540E-03 2 3_540E-03 3 DCF3(16)
D-1° * Pu-240° * 3.540E-03 * 3.540E-031 3 DCF3(17)
 D-1 3 Ra-226+D _* 1.330E-03 3 1:330E-03 * DCF3(1g)
D=1 ! Ra-228+D » 1.440E-03 3 1.440E-03 ' DCF3(19)
D-1 * Sr-904D 3 1.530E-04 * 1.530E-04 1 DCF3(20)
p-1 3 Th-228+D : 8.0BQE-04 * 8.080E-04 * DCF3{21)
D-1 3 Th-2294D 1.4 .030E~03-* 4.030E-03 *

DCF3 (22}

Cc-38:
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Th-230
Th-232
T-233 .
U-234
7-2354D-
U-236

Ac-2274D

AC-227+4D

Ac-227+D
Am-241
Am-241
Am-241

;C—li
C-14

C-14

Co-60
Co-60

Co-60

Cs-137+D
Cs-137+D

Eu-152 .
Eut152
Eun-152

-Bu-154

Eu-154
Eu-154
Eu-155"
Eu-155
Eu-155.

Gd-152

‘Gd-152

Gd-152
Ni-63
Ni-63"
¥i-63

NbF237+D

Np-2374D

Np-237+D

]

i3

s

-

.~ =

-~ N

Cs-137+D ,

.

+

T

. T« Limit = 0.5 year

10/31/2003 ..
|7 File: 117dr_d.rad

13:39 Page 3

Dose Conversmn Factor [and Related) Parameter S‘ummazjy (continued)
File: H:EAST 2001" Morbs.dlty

Focd transfe¥ factors: :
‘plant YE 50il concentrat:.on rat 10, d:l.mens:.on}.ess

beef/livestock-intake ratio, {pCi/kgt/ (pCi/Q)
milk/lives tock-:mtake rat:.o (-pci/ L)/ {pci'/d}

plam:/so:.l conc:entral:z.on ratio, dzmens:l.on.‘l.ess
beef/livestock-intake ratio, - {pCi/fkg) /(pC:_./d)
milk/livestock-intake ratie, (pCi/L)/{pti/d)

plant/seil concentration ratioc, dimensionless
heef/livestock-intake ratio, ({(pCi/kal/tpCi/fd).
milk/livestock-intake “ratio, {pCi/L}/ (pci/d)
plant/seil ‘concentration raﬁi’o, d‘imension.}.ess
heef/livestock-intake ratio, (pCi/kgl/(pci/fd)
milk/livestock-intake ratio, (pCJ./L)/(pC:L/d)

plant/So:Ll .concentration rat::_o, dimensicnless
beef/livestock-intake ratio, {pCi/kgl/(pciy/d)
milk/livestock-intake ratio, (pCifL)/{pCci/a)

plant /s0il 'concaltratiﬁﬁ ratio, dimensicalese
beef/livestockrintake ratio, (pCi/kg)/{pCifd)
"‘1k/1§.vest'ock—inta.ke -ratio, - {pCi/n) 7 {pCi/d)

plant[ so:.l con(mntrat:.on rat:l.o dlmenslonless

beef/livestock~intake ratic, (pCi/fkg)/ (pCi/d)

milk/Tivestock-intake ratio, -{pCi L)/ (pci/d)

plant/soil concentration ratﬁ'.,o, diﬁensioﬁless e
. beef/livestock-intake ratic, (pCifkg)/f{(pCi/d)
mzlk/l:.vestock—:.ntake ratlo, {pCi/1)/ (pci./d) -

plantlso:.l concentrat:.an ratio, d:.mensionless
beef/}ivestock-intake ratio; [pC:./kg)/{,PC:L/d} .

mlk/l:.vestock intake ‘ratio, (p!‘h‘,.lh)/(pCi./d}

plant /soll concentrat::.on rat:.o, d:l.mensionless :
beef/livestock-intake .ratio, {pCi/kgl/ {pCifa)-
milk/livestock-intake ratio, (pC:/L)/(pC:/d)

plaﬂt/son.l concentratlon Tatio; dlmens:.cnless

" beef/livestodk-intake ratic, (pCi/kg}/ (pCifd)

; milk/livestock-intake ratio, (pc:./L)/_{pCi/q)

2.670E-04
2.690E-04

"2 .500E-03 .
2,000BE-05
2.000B-05

1.000E-03
‘2.000E-08

5.5Q08+00
3.100E-02
1.200E-02

" 8.000E-02
2.000E-Q2
2.000E-03.

4.C00E-02
3.000E-02
8_00OE-03

* 2.000E-03
2.000E-05 .

2.500E-03
2.000E-03
2.000E-05

2.500E-03
2.000E-03
2.000E-05

2 .500E-03
- 2.000E-03
2.000E-05

5.000E-02
-5, 000E-03
2.000E-~02

2.000E-02.
1.000E-03
5.000E-06

LR P T T P Y R R I T L O T N R I ]
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5.000E-05

2.500E-03 .

2.730E-03
2.890E-04

2.830E-04
2670804
2.690E~04:

2_500E-03.
2.000E-05

2.000E-C5

" 1.000E-03

5.000E-05

'Z2.D00E-06

5. S00E+00
3.,1008-02
1.200E-02

8.000E-02
2.00CE-02

2.000E-03 |

- 4:000E-02
. 3.000E-02
§.000E-03 -

2.500E-03
2.0008-03

2.000E-05

2.500E-03.

2.000E-G3
2. ODOE—OS

2.500B-03
2.000E-03.
2-DO0E-05

2.500E-03

2-G00E-03
2.000E-05
5.,000E-02
S.000E-03
2.000E-02

2.000E-02

.1.000E-03

5.000E-06

5. 480E-04

DCF3(231

CVP-2003-00018
Rev.0

' Parameter

DCF3 [24).
DCH3 (25].
DCF3 {26),
DCF3 (27)

DCF3 (28]

RIF{

RTF{
RIF(.

RTF{
RTF(
RTF(

RTF(

RTF (

RTF(

RTF (
RTF{
RTF (
RTE{
RTF{
RTF(

RTF{

TRTR{

RTF{

RTF{
RTF{

‘RTF{

RIF(

-RTE{
RTE{

1,1}
1,2)
1,3)

2,3}
2;3

3,1
3,2}

3,3}

4,1}

4,2)

4,3)

5,1)
5,2)
5,3}

6,1)

6,2)

G,3)

8,1)
8,2)

8,3}

2,1}
9,2)
9,3}

RTF(10,1)
RTF{10;2)
RTF(10,3)

RTF{11,1}

RTF{11,2)

CRTF{11,3)

RTF(12,2)
RTF{12,3)

RTF (12,1}
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Pb-210+D

Fb-210+D

Pb-210+D

Pi-238
Pui-238
Pu-238
Pu-~238
Pu-239
Pu-239

Pu-240

~Pu-240

Pu-240

Ra-226+D
Ra-226+D
Ra—22_6+D

Ra-228+D

Ra-22E+D
Ra-228+D

Sr-90+D

8r-50+D
Sr-50+D

TH-228+D

- Th-228+D

Th-228+D

Th-225+D

“Th-228+D

Th-223%+D

Th~230
Th-230
Th-230

Th-232
Th-232

‘Th-232

U-233
U-233
T-233

’

.

10/31/2003
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Dose Convers:Lon Factor (and Related) Parameter Sumary (contlnued}
F:Lle HEAST 2003 Morbld:l.ty

Paratneter

beef/livestock- intake ratio, {pci/kg) / (pCi/fa}

wilk/livestock- 1ntake rat:l.o (pC:L/L)/(pCJ./é}

plant/soil _ccncentz‘at;c_m ratio, d:l.m_ens:.onles_si ’
beef/livestock-intake ratio, (pCi/kg)/ {pCizfd}. ~

milk/livestock-intake fatio, (pCi/L)/{pCi/&}

plant/so:.l concentratlon ratio, d:LmEns;wrzless

beef/livestock-intzke ratio, (pCJ./kg]/(pCl/&} )

mlk/llvestock—zntake ratio, {PC:L/I:)/(PC:L/d}

plant/scil concentrat:.on ratxo', dimensioﬂless

. beef/livestock~intake ratio, {pCi/kg)/{pCi/d}

milk/livestcck-i‘ntake ratio, (pCi/L‘)/(pCi/‘d}’

plant/soil concentration J:at;o, dlmenslonlessf
‘beef/livestock-intake ratio, pC:L/kg)/(pC:./d}

milk/livestock-intake ratio, (pCi/L)/IpCi/d}

plant/soil conceéntration ‘ratic, dimensionless

.beef/livestock-intake fatig, {pCi/fkg)/{pcifé} -

milk/livestcck—intake ratio, (pCi/L)/(pCi/dr“

Plant/soz.l concent ration rat;o, dxmensz.onless
begf/}.z.vestcck intake ratio, (p®i/kg) /{pCi/da)
miik/livestock-intake ratio, (pei/L}/ (pci/fa)

piant/soil concentration ratio, ‘dimenéionl_e_ss
beef/lzvestock—lntake ratia, (pCi/lkgl/{pcCi/d)
mllk/}.zvestoc}: intake ratio, {pCi/L)/{pci/d)

,plant/so:.l concentratlon ratio, dimensionless

beef/livestock-intake ratio, (pCi/kg}/{pCi/a)
wmilk/livestock-intake ratio, (pCi/L)/(pCi/d} -

"plant/soil concentration ratio, dimensicnless

beef/livestock-intake ratio, (pCi/kg)/{pCifd)}

milk/iivestock—intaké ratio, (péi/L)/(PCi/d}*‘

plant/soii concentration ratio, d:.mens:.onless
beef/livestock-intake ratio, (pc‘z./kg}/{pC:./d)
milk/livestock-intake ratio, (pCi/L)/{pCi/4)-

plant/soil concentrabion ratic; dimensicnless °

beef/livestock-intzke ral-.:l.o, {pCi/kgl / (poifa)
mlk/hvestock intake ratio, (pCi/L)/(pci/d)’

plant/soil concentratién ratig, dimensionless’
.beef/livestock-intake ratio, (pCi/kg)/(pCifd)

m11k/11vastock intake ratio, (pCi/L)/(pCi/d)-

plant/so:.l concentmtlon ratio, dimerisionYtess

3 _Current
370 value

i.000E-02
5.000E-03
5.G00E-06.

1.000E-02
8.0008-04
.3.000E-04

1.000E-03
1.C00E-04
1.000E-06

1.000E-03
1.G00E-04 -
1.C00E-06

1.G00E-Q3
1.000E-04
1.000E-06

4.DO0E-02 -
1.G00E-03
1.000E-63

4.000E-02
1.090E-03
'1.000B-03

3.0008~01"
8.000E-03
2.000E~03

1. 0D0E-03
T1.0008-04
5.0008-05

1.000E-03
1.000E-04
5.000E-06

1.000E-03
1.000E-94 -
5.000E-06

1.00DE-03
1.DD0E-04
5.000E-06

'2.500E-03
. 3.400E-04 -
€.000E-04

T P T e

C-40

2

1.000E-~02

.5.000E-03
5.000E-06

1.000E-02
3.000E-04
3.000B-04

1.000E-03
1.000E-04
1.000E-06

1.000E-03
1.000E-04

1.000E-06

1.000E-03 -
- 1.000E-04

1.000E-06

4.000E-02
1.000E-03

1.000E-03

4.000E-02

1.000E-03
1.000E-03

3.000E-01 -
- 8.000E-03
2 .000E-03 -

1.000E-03 .
"1.000E-04

5.000E-G6

1.000BE-G3

" 1.000E-04

5.000E-0&

‘1.000E-03 "

1.000E~04
5.000E-08

1.000E~03

1.000E-04-
5.000E-06

2.5008-03

3.400E-04

§.000E-04

CVP-2003-0001 8
Rev. O

Parameter
Name

RTF(13, 1)'
RTF(13,2) .
RTF{13,3}’

RTF(14,1)
RTF(14,2}"
RTF (14,3}

RTF(15,1) -
RIF(15,2). . =
RTF(15,3) = . .

RTF{16,1) ..
RTF{16,2)
RTF (16, 3)

RTF(17,1) -
RTF(17,2). . -
RTF{17,3} - -

RTF(18, %)
RYF(18,2)
RTF(18,3) .

RTF{19,1) . e
RTF(19,2} = .. °°
RTF(19,3) Sl

RTF{20,1) -
RTF(20,2}
RTF(20,3)

RTF{21,1) "
RTF{21,2}
‘RTF{21,3} .

RTF{22,1}
RTF (22,2}
RTF{(22,3)

RTF (23,1}
RTF{23,2). .
er(zs,s)

RTF(24,1) . - .o
RIF{22,2) " ..
RTF (24,3}

CRTR (25,1}
RTF.(25,2).
“RTF (25,3)

At

g



CVP—2003 00018
"Rev. 0

" 1RESRAD, Version 6.21 . T¢ Limit = §.5 year 10/31/2003 13:39 Page
Summary : 117-DR Cleanup VErzf:Lcat:Lon - Deep Gone - . File- 117dr d.rad
Dose COn'VErSlOIl Factor {and Related) Parameter Summary (contlnueni}
. I-‘:Lle HEAST 2001 Morbidity e ‘
3 Parameter -

Mer _'Default» 3 Name

: a3
Parameter E L a Va-lue

13-234 -, plant/so:.l concentratmn rat:.o dimensionless . 2.500E-03

1.000E+02 * BIOFAC(11,2)

[]

‘WNp-237+D , fish

. 3.000BE+01
Np-237+D , c¢rustacea @nd mellusks

4.0003+02

_3.000E+01
4 000E+02

BIOFAC{12,1)
"BIOFAC{12,2)

1

BIOFAC(13,1)
BIOFAC(13,2)

C1.0008+01.
1.100E+02

Pa-231 ., fish . :
Pa~231 , trustacea and mollusks

¥

1.000Ex01
_1.100E+02

Pb-210+D , figh

: . ' '3.000B+02
Pb-210+D , crustacea and mollusks

1.000B+02

3.000E+02
1.000E+02

BIOFAC{14,1)
BIGFAC(14,32)

HEUDYLEHEUDEUDUDUY Y

2 3
2 3
D-34 3 * : 2'..5091_3-03 *» RTF(26,1)"
D-34 * T-234 . , beéi/livestock-intake ratio, “(pCi/kg)/(pCi/d) - * 3.400E-04 * 3.400E-04 > RTE(26,2)
D-34 3 U-234 . milkflivestcck—intaké rat'io, (pCl/L)/(pCJ./d) ' 3 §.000E-04 2 '56.000E-04 3 RTF(26,3)
D-34 ? i . N a o 2 ) .
‘T34 % U-235+4D ., plant/soil concentrat:.on ratio, dlmens:mtnless' 3 2.500E-03 * 2.500E-03 * RTF{Z7,1)
‘D-34 2 UY-2354D ., beef/livestock-intake ratio, (pCi/kg)/(pci/d) * 3,400E-04 * 3,.400E-04 * RTF{27,2}"
D-34 * Y-235+D Elilk/livestock—int‘ake-. ratio, -}pCi[L}/(pCi/d) 3 §.000E-04 * 6.000E-04 * RTF{27,3)
p-34 @ ) - s . i . . ) . ': E s - 3_ R
Dz3d ¥ U-236 , plant/scil concentration ratio, dimensioniess * 2.500E-03 ? 2.S500E-03 2 RTF({28,1)
D-34 3 U-236 , beef/livesteck-intake ratio, {(pCifkg)/{pCi/d) 1 3.4008-04 ° 3.400B-04.2 RIF{28,2}
D-34 3 U-236 . milk/livestock-intake ratio, {_pCi/_'L)’/(PCifd} 2 6.000B-04 2 €.000E-04 * RTF{28§,3}
s ' A . . . S a 1. a e
DP-5 3 Bioaccumulation factoxrs, -fresh water,. L/kg: 3, B o
D-§ ? Ac-227+D , fish T : * 1.500E+01 * 1.500E+01 * BIOFAC( I,1) .
. D-5 .3 Ac-227+D , crustacea and mollusks 32 1.000B+03 .2 1.000E+83 2 BIOWAC( 1,2) -
-5 z . . : N : Lo .3 - LS ol T3 . . :
D-5 3 Am-Z241 ’ Vfish . R ? 3.C00E+01 * 3.000B+01 *® .BIOFARC( .2,1)
D-5 2 Am-2431 ., crustacea and mollusks - 1 1.000E+03 2 1.000E+03 * BIOFAC( 2,2)
D5, 2 . o T ' - -3 ) 3 a .
D-5 32 C-14 ,. fish i . 3 5.000E+04 * 5.000E+04 * BIOFAC{ 3,1}
D-5 .3 C-14° , crustacea and molliusks * 9.100E+02 * 9.100E+03 * BIOFAC( 3,2)
D5 2 . 3 . 3 ) 3
D-5 1 Co-60 , fish R 3 3.000E+02 * 3.000E+02 * BIOFAC( 4,1}
D-5 . * Co-6B0 . Crustacea and leluS_kS * 2.0008+02 ? 2.00%_}E_+02 * BYIOPAQE 4,2} -
. D-5 3 : . L 3 0 E] "
" D-5 3 Cs-137+D , fish - : 3. 2.000E+03 2 2.000B+03 * BIDFAC(-5,1).
D-5 2 Cs-137+D , crustacea and mollusks : 1.000E+02 2 1,000E+02 * BIOFAC{ 5,2) -
-5 3 ' . . - B 3 -} - _a — i
D-5° @ BEu-1$2 , fish S : 5.000E+01 2 5.000E+01 * BIOFAC{ 6,1)
p-5 * Bu-152 . crustacea and mcliusks T 1.000E+03 2 1.0048+403 » BIOFAC( 6,2)
"D-5.‘ a, - : - . 3" N ER . £
D-5 2 Eu-154 , fish R : : 5.00CE+C1 3 5.000E+01 * BIOFAGL 8,1)
-5 2 Eu-154 - crus_tacea and mol]:usks * 1.Q00E+03 ? 1.000E+03 ? RBIOFAQ{ B,2)
-5 3 . : . - 3 Toa . 3 L. 7 ¢
-5 3 Bu-155 , fisk : - ) 3 5.000E+01 ? 5.000BE+01 * BIOFAC{ 9,1)
-5 * Eu-155 N cru_sta_cea a.nd Ti_lOlluSk's 2 % .000E+03 * 1.000E+03 2 BIQFAC{ 9,2)
-5 . - : 2 ; k) 3 . |
-5 = @d-isz °, fish . . o 1 2.S00E+01.* 2.500E+01 * BIGFAC({10,1) T Ll e
-5 @ Gd~152 -, crustacea and mollusks 3 1.00GE+03 * 1.000E+03 * BIQFAC{l1l0,2) " ° o :
-5 2 . . . s’ ) 2 . 3 o .
-5.' * Ni-§63 . Fish ] . . : 3 1.000E+02 ? 1.000E+02 3 BIOFAC{il,1}
5 2* Ni-63 ° ., crustacea and wmollusks . - 2" 1.000E+02 3 3
5 3 : . : - 3 : 3 EY
5 k] a 3 3
5‘ 3 k| 3 3
5- 3 a E ] 3
g a ‘3 3 3
5 3 E] £ 3
5 3 3 3 ¥
5 ll 3 3 3
5 ? k] 3 3

Cc-41 ‘
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Summary-: 117-DR" Cleanup 4@mepnmnwob - Deep Zone LT .wawm",HPan d.rad
Uomm nonamHMPOH Factor Amum Related} %mﬂwamnmh mﬁﬂgmﬂw nnObnwuﬁm&w :
. wam HEAST moow EOHWHQHHK Caos PR G 0
0 a . ot 2 nnﬂﬂﬂﬁﬁ . v 3 Parameter
ta a

- Pu-238 3 3.000E+01 .w ocam...cu. u,wHOm_.wnnHm 1)
© D~5 * Pu-238 . ﬂﬂﬁmnmnmm and EDHHﬂmwm : LI ooom+ou.n 1.000E+02 * BIOFAC{15,2) -
D8 2 . 3 LR N u. i a . 3 S B
D-5 3 'Pu-239 , fish . o ! * 3.000E+01 *-3.000BE+01 > BIOFAC(1&,1)
D-5 ¥ Pu-23% , crustacea and mollusks ; 3 1.000E+02 2 1.000E+02; 3 BIOFAC{16,2)

D-5 2 . . . " E) - . I . LI ) H
D-5 3 Pu-240° , fish - . S 3 3.000E+01 3 3.000E+01 3 BIOFAC{17,1) .
D-5 ¥ Pu-240 - , crustacea and mollusks ~ * 1.000E+02 ? 1.000E+02 3 BIOFAC{17,2}
D«3 3 Ra-226+P , fish Ll - * 5E.000E+01 ¥ 5,0008+01 * BIOFAC(18,1)
p-5 3 Ra~226+D , crustacea and mollusks - 3 2.500E+02 * 2.500E+02 ¥ BIOFAC(18,2)
D-5 = , o . : - . T s 3 o
D-5 ' * Ra-228+D., fish : : * 5.000E+01 * 5.000E+01 ? BIOFAC(19,1)
‘D-5 * Ra-228+D , crustacea and mollusks _* 2.500E+02 * 2.500E+02 ® BIOFAC{1S,2]
D-5 3 . . . T B - . a - .3 3 N
-5 - 8r-90+D mwmu..__ ’ . oL . C Lo ' G.O000E+01 *°6.000E+01 u. BICFAC{20,1) -
D-5 -* Sr-90+D , crustacea wdn mellusks - o B 7 1.000E+02 7 1.000E+02 3 BIQOFAC(20,2)

.uu.a..w. u., - P R 3 . 3 3 - PR

' D-5_-* Th-228+D ,  fish - ) : i o - 2 1.000E+02 .2 1.000E+02 * BIOFAC(Z1,1)
B-5 * TH-228+D , crustacea ahd mollusks: S . : * S.000BE+02 * 5.000E+02 3 BIOFAC(21,2)

. D5 3 X . ) o : - a - 3 .

D=5 2 M.U.nmmmtu.{ fish . .. .. L . . * 1.000E+02 ? 1.000E+02 * BIOFAC(22,1)

. D-5 3 Th-229+D , crustacea and mollusks. i : ’ , * 5.000E+02 * 5.000E+02 * BIOFAC({22,2)
-5 3 R N . I 3 a -

D-§' * Th-230 , fish 3 1.000E+02 °.1.000E+02 * BIOFAC(23,1)

".D-5 * Th-230 , crustacea and mellusks. Lo ? 5.000E+02 ?* 5.000E:02 * BIOFAC{23,2)
‘-5 3 : I A e : ) a , ] -

" b-5 * Th-232 ..._h...wmw_. . . . 3 wf.coomiuu * 1.000E+02 2 BIOFAC(24;1)
0-5 2 Th-232 , crustacea and mollusks. : '3 5.000E+02 * 5.000E+02 '* BIOFAC(24,2)
D-5 2 : . 3 o - a7 - 3 ) X )
D-5 % U-233 , fish. . . . . . * 1.000E+01 ? 1.000E+01 * BIOFAC{25,1)
D-5 2 U-233 - , crustacea and mollusks ' T -2 §.000BE+0% ? 6.000E+01 * BIOFAC(25,2)}.
D5 3 ) . : . I [ : L8 - a
D-S 3* D-234 ; fish . 2 1.000E+Cl1 * 1.000E+01 * BIOFAC(26,1)
D-5 1 U-234 . crustacea and mollusks - 3 §.000E+01 % 6.0D0E+01 * BIOFAC(26,2)
n-5 a ) R . P . 3 . 3 R T .

. b5 U-2354D , fish o .* 1.000E+01 3- 1.000E+01 * BIOFAC(27,1)
D-53 * U-235+D -, crustacea and mollusks: T T '3 §.000E+01 ? 6.000E+01 3 BIOFAC(27,2)
‘D-5 3 . . e S s , . o pet
D-5 3 v-236 ., £ishb * 1.000E+01 * 1.000E+01 ® BIOFAC{28,1)
D-5 * TU-236 .- .nﬂ.ﬁmnm.nmm. and. mollusks - * . 6.000E+01 3 &.000E+01 = .RIOFAC{28,Z)"
.HHHHHHMHHHHHMM if ‘HHHHHMHHHHHHHHHMHHMHMHHMMHHMHmmmw MHMHHHH ift HHWHHHHHHHHHHMHHHHHHHHHHHHmHMHMHMMHMHHMMH
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T - Rev.0
ARESRAD, ‘Versa.on 6.21 T« Limit = 0.5 ye;'air L 10/31/2003 . 13:3% “Page .. 7 . )
Summary : 117-DR Cleanup Verification - Deep Zone - 'File: 1i17dr 4. rad : . - i R
. Slte—Spec:.fzc Parameter Sum'aary oo . . -
o a 3 User 3, s Used by RESRAD - ! . Parameter )

Input _ R
1 Area-of contaminated zorie (m**2] 3,4, 7S0E+03. 3. QOE+D4 3 * AREA:
R011 * Thickness of contaminated zone (m) 3.1 _950E+01 3 2.000E+00 3 o * THECKD
RO11 ?® Length parallel to aguifer flow {m) 3.5.200B+01 3 .1,000E+02 2 - oY LCZPAQ
ROL1 3 Bagic radiation dose limit {mrem/yr} 3 1:50'0_B+01 A Z.500BE+G1 » == 7 BRDL
RO11 * Time &ince placement of maten.al (yr) ¥ 0.000E+00 3 0.000E+00 * == 3 TI-

“RH1L * Times for calculationms (¥r) * 1.000E+60 * 1.000E+0C * - - 3 T( 2}

" RO11 3 Times for calculations. (yr} 3 3.000E+00 3; 3.000E+00 2~ --- TT( 2
R011 @ Times for &alculations (yr} 3 7.200E+00 3 '1.000E+01 3 - 2 T{ 4)
RO11 * Times. for .calculations [yr). 31 _.500E+01 ».3.000E+01 3 > T( -5}
ROI1 ? Times for calculations {vr) 3 4.200E+01 .7 1.,000E+02 2 2 T{ §)
Rrb11 2 Times for cazleulatioms- (yr) . > i..-380E+_02 3.3.000BE+02 » T
RO11 ¥ Times for calculations (yr) . 3 3, 000B+02 2 1.000E+03 3 2T{ 8)
RO1i ? Times foér calcylations {yr) = | % 1.000E+03 3 0.000E+00 2 i T{ 9)
"R011 * Times for calcuylations (vr) .. * not-used - -* 0.000B+0G 2 2 T(10)

EY o a . N 3 ‘oa ]
RO12 * Fnitial'principal radionUclide (®Ci/g): Am-241 3 9.080E-03 2 0:DHOE+00 - —— 2 81( 2)

. ROXZ ® Initial priheipal radionuclide (pCi/g): c-14 3 1.1208+00.4 -0.000B+00 2 - 3o81( 3)
R01Z * Initial principal radiomuclide (pCi/g): - Co-60 3 2.190GE-02°3 0,000E+00 3 . — -3 81{ 4)

. R012 .7 Initial principal radiomuclide {pCi/g): Cs-137. 3 4.590E-02 - 0.GOOE+GO 2 - P s1{ 8)

- E012 * Initial principal radiopuclide {pCti/g}:.-BEu-152° 3+ 4.460B-02 2 0.0UDE+QC = - * 31( 8)
RO12 3.Initial primcipal radionuclide {pCi/g}: Eu-154 23 7.110E-02 2 0.000E+00 = -—— * 81( 8)
R0O12 * Initial principal radiomuclide {pCi/fg}:  Eu’ 155 =3~ 5.4208-02 .3 0.000E+00 2 - P 81§ 9)
R012 ? Initial principal -radionmuclide (pCi/g): Ni-63 % 1.630E+00 3 0.000E+00 2 -— 2 81{11) -

- RO012.? Initial principal radiomuclide {pCi/g): Pu-238 7 7.5908-02 * 0.000E+00 ? --- 2 SL(15)}-

“ RO1Z- ¥'Initial principal radicmuclide {pCi/g): DPu-239 3 1.B90E-02 * 0.000E+00 » - ¥ S1{36) -
‘RO12° * Initial principal radiomuclide.(pCi/g}: Pu-240-. 3% 4,5208-03 % 0.000E+C0 * — 1 51(17) -
'R01Z * Initial principal radiomuclide (pCi/g}:- Sr-3%0 - 3 6.100E-04 3 0.GD0E+GC 2 - 2 23 (20)

. R012 7 Concentration in groundwater (pCi/L): 2Am-241 2 ‘not used 3‘.0“,900.E+GG 3 ——— 3 Wi 2)
R812.° Concentration in -groundwater (pCi/L): ©-12 . * not used- ? 0.000E+00 2 8 W1( 3)
R®012 ' Concentration inm groundwater - (pCi/L}: Co-60 | 9 not used- ? 0.000E+00 3 ¥ W1 e)
R0O12 * Concentration -in groundwater . (pCi/L): Cs-137 2 pot.uised @ 0.000E+Q0 2 - S W( 5)
RO12 ? Concentration ingroundwater {pCi/L): Bu-352 . ¥ not used 2 £.000E+00 2 -—- * W 6)
R012 3 Concentration in groundwater - {pCi/L): " Eu-154 .3 not used. * 0.000E+00 3 --= T Wi o8)
R012 2 Concentraticn in groundwater  (pCi/L): Fu-155 3 hot used > 0.000E+00 2 --- Wi g
R012 ? Concentration in groundwater (pCi/L): Nit 63 {not.used:--:a G.ODOE+BC. 3 -t 3 W1(iti}
R012 ? Concentration in groundwater ~ {pCi/L): . Pu-238 .3 not' tsed =.0.000E+00 3 3 w1{ig) .~
3012 3 Ccfncentratlon in ‘groundwater - {pCi/L}: _Pu'—ZBé - * not used:l,!' 0.000E+00Q @ == 3 Wl(1e) -
RO12 7 Coneentration in groundwater, {pCi/L}: Pu-24¢ 2 not-used- * 0.000E+00. 2 --= 2 WL(1T7) -
"R012 * Comcentration in groundwate'::_. (pCi/L):'.‘Sr«BO. 3 not-used .+ 0.000E+00 * - a w1(2:o) '

3 - - 3 L ) a N E
RG13 3 Cover depth (m} ? 4.600E+00 * §.000E+00 2 --- s COVERG -
RO13. * Density of cover ma!:er:l.al (g/cm**B) s-not used: 1 1.560E+00 3 - 3 DENSCVK :
RO13 ¥ Cover depth erosion rate (m/yr) 3 1.000E-03 % 1.000E-03 * ——— T ey -
.R013 ? Density of Contam:l.nated zone (g/em**3) 3 1.6G0E+00..* 1:500E+00 3 R " DENSCZ -
RO13 * Comtaminated zone erosicn rate {(w/yT) 1.1.0008-03 * 1,000E-03 2. -—— 1 veR.
RG13 * Contaminated zome total porosity * 4..0008-01 * 4.000E-0¢1 2 -—- 1 oTRCE

- RO13 3 Contaminated zone field capacity * 1.500E- -01 3 2.000B-01 @ -- 3 FCC2
RC13 3 Contamimated zone hydraulic conductivity {m/yr) 3 2. 500E+D2.= 1.000B+01 3 — | HCCZ
RG13 * Centaminated zone b parameter 3 4.050E+00 3 5.300E+00 3 -—- - Y BCZ
R13 3 hverage annual wind -speed-(m/sec) - 3 3.400E+0D8 2 2:000E+00 3 -—— 3 WIND
R013 ? Humidity in air {g/m**3} ¥ a 3 e 2

Mot used . 1 8.000E+00 HUMED:
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Summary : 117-DR Cleanup Verification - Deep Zone ' - File: 117dx_d.xad

Bite- Spec;f;c Para.metez: Summary (contlnuedj

o s - . . o R ) _ 3 User 3 : ' ‘Used by RESRAD ?. Parameter
) Menu 2 ’ e S ) - Defau:l.l’:_"’ {If dlfferent from nse -
RO13 3 Evapotransplratlon coeff:l.c:.ent . 3_ 9. IOOE [tk -"—-'5-.-0'0_DE—01 3 e * EVAPTR
R0O13 * Precipitation (m/yr) 3 1.5600E-¢1:° 1.000E+00 2 - 2. PRECIP .
RO13 .3 Irrigation {m/yr) s 7.600B-01 * 2.0008-01 4 T RI :
RO13 3 Irrigation mode : ¥ pverhead’ -2 overhead ° - .2 IDITCH
R013 3 Runoff coefficient E : ¥°2.000E-01 # 2.000E-01 2 EE 3 RUNOFF
RO13 * Watershed area for pearby stream cr pond (m**z) 3 1. 000E+0% '3 J1.000B+06 ¥ - '3 WAREA
RO13 * Accuracy for watex/soil computations .'3"=‘1-.’00<JE-03 3°1.000E-03 3 Se- 3 EPS
3 R B S : 3 3
R014 ? Density of saturated zone {g/em**3) * 1.600E+00 ¥ 1800E+00 2 0 . L awa= .2 DENSAQ.
R014 * Saturated zone total porosity 3°4.000E-01 2 4.G00E-01 2 - 3 TPST
R014 > Saturated zoné effective porosity 7 2.5G0E-0% 2 2.000E-01 * - 3 EPSZ
R014 * Saturated zone field capacity ~3.1 ,500E-01 3 2.000E-01 *. -_— 1 FCSZ
R0I4 * Satwrated-zone hydraulic conductivity (m/yr) ' 5.530E+03 % 1.000E+Q2 3 ° EE . ' yesz
R014 * Saturated zone hydraulic gradient . '3 1.250E-03 % 2.000EB-02 3 = 3 HGWT
R014 '* Saturated zone b parameter: T3 4.050B+00 2 5.300_f:+00 2. - : BSE
R014 - ? Water table drop rate (m/yr) 2 1.000E-03 * 1.000E-03 % s 3 YWT .
RO14 * Well pump intake depth (m below water table} "3 4.600E+00 * 1.008E+01 * —— . * DWIBWT
RO14 7 Model: Nondispersion (ND) or Mass- Balance {(MB) P ND - ¥ WD Loe® 3 MODEL
RO14 ¥ Well pumplng rate {m**3/yr} . 2 2.S500E+$2 * 2.506B+02"3 -t- BERN ¢ A
3 v L - PR ‘3 ] .
ROi5 * Number &f unsaturated zene strata 1.0 Y T e -3 N8
.oa : : T B Y R ] ca
ROY6 * Distribution coefficients for Am-241-, A e B 2 I .
RO3E 2 Contaminated zone (cm**3/g} - 2 2.000E+02 1 2.DDOE+01 *? - ? DCNUCC( 2) .
ROig .2 - Saturated zome (cm**3/g) ¥ '2.000E+02 7 2.000E+01 2 R ? DCWUCS(- 2} -
_ROL6 *  Leach rate [/yr) ¥ 0.0DQOE+D0 3 0.000E+00° 2" 1,254B-05 % ALEACH( 2)
ROL6 *  Solubility constant ? 0.000E+00 * 0.000E+00 3 “mot used - * 'SOLUBK( 2)
. A 3. . CEET B T -
RO16 * Distribution coefficients for C-14 . ] .o 3 S
ROl6 ® Contaminated zone {cm**3jg) 3 3.000E+02 2 0.C00E+DD 3 - 3 DCNUCC{.- 3)
RO16 * Saturated zone {cu**3/g) * 2.000E+02 *-0.000E+00 » ———  DCWUCS{ 3)°
RO16 * Leach rate (/yr} 3 §.000E+00 *-0.000E+00 2 E.254E-05 3 ALERCH{ 3) -
RO16 ¥, Solubility constant 3 é.ooomou * 0.000E+00 3 not used 3 SOLUBK{ 3) .
a : . 3 ot 3 3 . .o 2 '
R016 » Pistribution coefficients for Co-50 - LA BRIEEE 3. Tal L
RO16 *  Contaminated zome (cm**3/g) °'5.000E+01 3 1.000E+03 2 --- 3 DONGCC{ 4).
RO16 * . Saturated zone {cm*+*3/g} ¥ 5.000E+G1 . 1.000E+03 3~ - - . 2 DONUCS{ 4)
RO16 '*  Leach rate {(/yr)’ 1 0.0G0E+30" 2. ¢ _000E+00 A o 5.008E~05 1. ALEACH( 4)
RO16 *  Solubility comstant 1 0.000E+C0 ? 0.000E+00"* not. used .- . -° -, % SOLUBK({ ‘4) . -
- a ta PR ) T 3 ) . 3 . R .
ROl * D:Lstrlbutlon coefflcz.ents for- Cs-137 1 o8 S -2 S
RO16 * Contaminated zone {cm**3/g) v: 5L 000E+01 *- 1.000E+03 2 --- 3 DONYCC( 5)-
RO16 ? Saturat_gdAzone {cm**3/g) 25, 000E+01 3 1:000E+03 2 - = » DONUCS( 5) -
RO16 ?  Leach rate {/yr) 3 UI0QOE+00%% 0.000E400 7 - . 5.008E-05 . * ALEACH( 5)
ROYe 3 Solubility constant * DUO0DE+00 * 0.000E+00 ? o not used . ¥ SOLUBK (- 5)
. E] - . . b . s a L L .
. RO1§ ? Distribution coefficients for Eu-152 2 . A - RSN
. RO16 ¥ Centaminated zone (cm**3/g) 35 2 _QGOE+02 i-1-.nodsw_o 3 - -pENUce(-6) .
'R016 *  sSaturated zone {cm**3/g) 32 .000E+02 3-1.000B+0¢ * Cmmd . DCNUCS{ &) .
RO16 ® Leach rate (/yr) 3 '0:60084+00° ¥ 0.000E+00 ° 1.254B-05 +3 ALEACH{ 6).
3 Bolubility constant 3 2 0.000E+D0 not used ©.% SOLUBK{ €}

.RO16 . 0. 000E+08

c44 R
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Summary : 13i7- -DR Cleanup VEraflcatlon - Deep Zone . File: 117dr_d.rad ST O : T
Site- SpeC1f1c Parameter Summary (contlnued} L o L
'R a : 3 USer 2 Used by RESRAD " 3 Parameter
3 L s Default {If different from user imput} * . Name .
ROl 2 Dzstrabutlon.coeff;cxents for Eu-154 AT 2 . o2 L -
R016 *  Contamimated zone (cm**3/3)." 3'2_.000E+02 *-1.0C0E+00 * --- 3 DCNUCC{- 8)
RO16 *  Saturatéd zone. lom*=*3/g) L 3 2.0008+02 1. 000E+00 7 e * DCNUGE{ '8}
RO16 o Leach rate (/yr) . s 2 0.000E+00 2 0. 000E+00 * 1.254E-05 * ALEACH( 8)
RO16 3  Solubility constant ) 3 0.000E+00 * B. oooswod not used 3 SOLUBK{ 8)
El 3 . . v . E 3 a ' 3
RO16 3 bistribution.coefficients for Eu-15s5 a L 3 2 o
RO16 * - Contamimnated zome. {cw**3/fg). -~ 3 2.000E+02 3-11000E+00 * - * DONUCE(: 9)
ROI§ *  Saturated zome {(emr*3/g) . . 3 .2 0D0E+02 3-1.000E+00 * - e 1 DCRUCS {9}
+R036 * Leach rate (/yr). - ' : 37 G_000E+00 ¥ 0.000E+00 3 1.254E-05 - .3 RLEACH{ 9)
RO16 ? Sclublllty constant "3 0.00CE+00 * 0.000E+00- 7 not used 9 SOLUBK{ 9)
a a2 a a . a . .
RO16 * Dlstrlbutlon cceiflczents for Ni- 63 a e a o s - - P 7
RO16 * . Contaminated zone (cm**3/g) s 3,000E+01 * 1.000E+03 -e- 3 DCNUCS (11}
RO1E Saturated zone {cm**3/g) 3.3.000E+01 ° 1.000E+03 2 --= © 3. DCNUES (11)-
RO16 ' Leach rate {/yr) 3 .0.0GOE+00 * 0.000E+00 2 B.333E-05 - ALEACH{11) | -
RO1E 3 Solﬁbilihy constant. 0. 000E+00f3 0.000B+00 * not used-: * BOLUBK({11l)
.. F] 3 3 . a . ] B
RG16 2 Dlstrzbutlon coefficients for Pa- 238. .3 . o 3 a T .
RO16 3 Contaminated zone (cm**3/g) 3 2_000E+02 3 2.000BE+03 * --- 3 DONTCC(15)
RO16 »  Saturated zome {cm**3/g} 3 2_000E+02 3 2.000E+03 2 R ;7 pONUCS {15}
RQ16 » ° Leach rate (/yr) * 0.0D0E+00 » 0.000E+00 ? 1.254E-05 2 ALEACH{15).
.RO1§ *  Solubility constant 2 .3.00OE+00 .2 0.000E+QD * not used : SOLUBK{1%}
2 . . 3 2 3, - a . -
RO16° » Distribution coefflcients for Pu-239 s a 3 3 . 24
. ROL6 *  Contaminated zome (cm**3/g) {2 2.0008+02 * 2.000E+03 2 ——= 1. DONUCC {16)
RO16 ?  Saturated zone (cm*+3/g} 3. 2.00DE+02 7 Z.000E+03 ° Z-- : 1. DCNUCS (16}
‘RO16 *  Leach rate (/yr)- 2 0.000E+G0 2 -0.000E+0¢ 2 1.254E-05 *- ALEACH (16) -
RO16 @ Solubility constant T 0.000E+00 3 ﬂ;DOOE+OO 2 not used: 1 SOLUBK (1)
- 3 . - Y 3 - : T a . a
RO16 3 Distribution coefficients for Pu-240 LI . 2 - 3 2 T -
RO16 * Contaminated zome (cm**3/g) 3 2.000B+02 3 2.000E:03 ? --= * DCNUCC( 7Y
ROLG 2 Saturated zone {cm**3/g) 3 2.000E+02 3 2 000E+03 3 -—— * DCNUCS{17) . -
RO16 *  Leach rate (/yr) .37 0.000E+00 3 ‘0.000E+00 3 1.254E-05 3 ALENCH{17)
RO16 Solublllty constant 3 '0.00CE+D0 * 0.000E+08 ? not used 3 BOLUBKA{17Y
3 2 2 T3 . . ‘3 B
rbi6 2 Distribution coefficients for &r-90 3 3 . s L .
R016 *  Contamindted zome {em*33/g} 2. soua+01 3 3.000E+01 ° --- * DONUCT{20)
RO1E 3 Saturated zone {cm**3/g) 3 2.500B+01 * 3.000E+01 3 ) -— ¥. DONUES (20)
‘R016 *  Leack rate (/yx) ; . 2 0.00DE+00 ¥ 0.900E:00 ° 9.992E-05 * ALEACH{20):
RO16 3 Solublllty constan's:f . * G, O00E+0G .* 0.000E+Q0 = - . not used ! SOLUBK(20}
3 - a e ) - 3 - 1 : .
RO1E 2 Distributlon coeffic;enfs for daughter Re-227 a . o : 3 o
RO1E 2 Contam:.nated zone (cm**3/g) * 2.000E+01 * 2.000E+01 * --- = penuce (1)
ROIE 3 Saturated zane {em*+3/g) 3 2.000E+01 20 2.000E+01 *. ——— ‘3 DAWGEST 1} |
RO16 * . Leach rafe (/yr) 3 0.000E+00 2 0.DO0E+GO ? 1.247E-04 : ALERCH( 1) .
RO1lE 2 * G.000E+00 2 0.000E+00 * net .used : SOLUBK( 1}

sélubility constant -
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Summary : 11'? DR c.‘leanup verification - Deep Zone. ~.. T File:. 117dr d.rad | o . -

Szte Spec:l.f:.c Parameter Summary {cont:.nued)

0 ] . User 2 ’ Used by -RESRAD *  Parameter
Menu 2 "_"Ernlgut T Default {If different from nser 1npu t) 2 Kame
+ Distribution coeffa.c:.en s for daughter Gd-152- 3 ) : C 3 " “
RO16 ? ; Cortaminated zone (cm**3/g) - ’ Y-1.000E+00 *-1,000E+00 > 8.249E+02" > DONTICE (10}
RO1§ *  Saturated-zone (cm**3/§!) 3-1,000E+00 3-1_000E+00 * 8.245B+02 * DONGCS (10}
RO16 * - . Leach. zate {/yr) . o 3 0.000E+00 * 0.000E+00 ° " 3.0£3E-06 3 ALEACH (10}
RD16 7 . .Solubility constant = - .- 7 0.000E+00 2. 0.000E+00 ° not used + SOLUBK (10}
oy . . . . S a R .2 - a -
R016 3 Distribution coefficients for. daughter Np-237 1 o - s
RO16 2. . Contaminated zome (ci*=3/g) ' 3-1.00084+00 *-1.000E+00 2 2.574E+D2 ¥ DCNUCE (12)
R016 ' Saturated .zone {(cm**3/g) 2-1.000E+00 *-1.000E+00 ? 2.574E+02 7 DONUCS {12)
RU16 * - Leach rate: {/yr) 3. 0.000E+00 > 0.000E+00 3 9.7468-06 2 ALEACH(12)
Ro16 * | solubility:constant - * 0.000E+00 7. 0.000E+00 2 not used - s SOLUBK{1z2) -
R IR o . . . ER ; K T T2 PR . ’
RO16 ¥ Distribution coefficients for daughter Pa-233 : s : 3’ I :
RO16 * . Contaminated zone (cm**3/g} . -’—5.000E+1’.11 3. 5._0001-".+01 ) --- * DCHOIGEC (13}
RO16 3 . . Saturated zene (cm**S/g) i 5,000E+01 2 5,000E+0} ? men 3 DCNUCS {13}
RO1G 3 Leach rate: {/yr} "‘Ol.pU.DEmD 2 [ H 5.D0BE-05 T ALEACH (13)
RO16 ? salubllluy constant -3 Q~_.'QO'OE+O)0 = 2 not used 2 SOLUBK (13} :
3 . . 3 . ) 3 3 - = .
RO16 .3 ‘Dlstrlbut.:l.on coeff1c1ents for ‘daughter Fb-210 LI : 2 3 * .
RO16 3 .. Contaminated zone (om**3/g) - 3 3.000E:01 7 1. OOOE+02 3 “-- * DCNUCC(14]
RO16 = Saturated zone {cm**3/g)} 3 3.000E:01 2 1.000E+02 3 -~ . . + DCNUCS {14)
. RD16 *. - Leach:rate (/yx) : 0.D0DE+00 * 0.000E:g0 * 8.333E-05 N - ALEACH{14)
RO16 ? Solubll:l.ty constant 3 0./000E:00 3 0.000E+00 3 not used . {3 SOLUBK({14)
3 . . . o . ] - ‘3 - 3 3 " o
RO1l6 3 -Dis,tributlon COEf.flClEntS‘ for- daughter Ra-226 3 . i L 3
RO16 * - Contaminated zome {om**3/g) : : ) 3 z.ogomuz 2 '7.000E+01 3 -—- Y DCNDCC (18)
RO15 * . Saturated zone {cm**3/g) ‘3 2.000E+02 2 7.000E+(1 ¥ e ! DONUCE (18)
RO16 3 | Leach rate (/yx). *. 0.000E+QQ * 6.00DE+Q0 ? 41.2548-05 3 ALEACHTtig)
RO16 % Solubility ‘comstant ’__0.000E+00 2 0.000E+Q0 not used ¥ SOLUBK (18}
3 . EN : E . 3 h 3 .
‘R016 3 Distribution coefflcxents for daughter Ra-228 L -3 2 '3
R016 * Coptaminated zone (cm**3/g} .. 2 2.000E+02 ¥ TL000Es0L --- 4 'Dc:mmcus]
RO16-°  Saturated zone - (cm**3/g) [+ 2.000E+02 > 7.000E:01 2 _—— 3 DONUCS (19)
RO16 * Leach zate {(/yz) 3 0.000E+00 * (.000E+00 2 1.254E~05 3 ALEACH(19]
RO16 ? Solubility constant . * 6.COGE+UG, s Of._OOOE-pOO' 2 not used 3 SOLUBK (19)
3 . N . - . _‘J L0 ' 3 . - N 3 a . !
RO16 .3 Distributicn coefficien_{:s for daughter Th-228 3 . s * s
R016 * Contaminated zone (ci**3/g) = . 3, 2,.ogom+oz 2 6.000E+04 --- " DENTCE (31)
RO16 3 - Saturated zone (cm**3/g) 2 2.000E+02 * 6.000E+04- --- ‘ + DONUCE (21)
RO16 * Ledch:rate {/yr) 2 0.000B+00 ¥ 0.000E+00 3 1.254E-85 . * ALEACH(21) °
ROi6 3 Solub:.lzty constant -1 q._oneg'mo' 1 0.000E+00 3 not used s SOLYBK (21)
.3 - - - : 3 3 3 2 .
RO16 '3_D:|.str:|but1_.on coeff:.c:.ents. for daughter Th-229 LI L ] 3 L
RO16 * ° Comtaminated zone (cm**3/g) . - ' 3 2.000E+02 * 6.000B+04 * -—- * DONGGE (22)
RO16 °  Saturated zone (cm*+3/g) 2 2/000E+02 * 6.0008+Q4 2. - 1 DOMUEE (22} .
RO16. ? - 'Leach rate {/yr} O : : 3 0.000E+00 .2 0.000E+00 2 . 1.254E-05 * ALBACH(22) ©
RO16 ? Solu.b:.l:.ty comstamt. ... ... & . 7 0.000E+00 3. 0.000EH00 2 not used 1 -SOLUBK (22

C-46.
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. Summary : 117-DR Cleanup Verifiecation - Deep Zome. - Files 117dr_d.rad.
: K . ) S:Lte-Spec:.f:Lc Paraweter Summa.ry (r:ontlnued} o ' :
o LR . T Lo . * User 2 2 ‘Bsed by RESRAD A Parameter
] Parameter Tt Default_ , 2
RO16 * Dz.stn,butlon cceff:.cu.ents for daughter 'I'h 230 ° 3 -2 L
RO16 * Contaminated. zome (cm**3/g) - ?.2.000E+02 3 £.D00E+D4 3 -—- *- DENUCC (23)
RO16 * Saturated zome ({cmi**3/g) 3 2.000E+02 * §.000F+04 3 R * DCNUCS (23)
R016 3 . Leach rate {/yr} . . 0.000B+00. 2 0.000E+00 3 1.254E-05 3 ALEACH{23)
R"alﬁ 3 solnbility constant * 0. 000E+00 2. 0.000E+00 > not used 3 SOLUBK({23}
‘2 3 -3 - k] - 3
RO1E ? Dlstrxbutlen coefficients for daughter 'E‘h—232 N L3 3 : i :
R016 3 Contamirated zene (cm**3/g) - ¢ 3 2.000B+02 3. £.000E+04 2 -—=7s » DONTCC (24)
R016 *  Saturated zone ICm**Slg) . # 2.000E+02. %.6.000E+04 . Lo * DCNUCS (24)
‘ REA6 *  Leach rate {/yr) ' - 2 0 DOOE+S0, * 0.000E+00 * -1.254E-05 . 3 ALEACH (24) .
RO16 ¥ ° Solubility constant %0 0G0E+L: 3 0.000E+00- 3 ‘not used- ' SOLUBK(24)
A, - . e . a . 2 . F R .
ROLE ¥ D:.sl:rlb}tlon coeff1c1ents for daughter U-233 2Ty 2 : - R .
RO16 2 Contaminated zone {cm**3/g) * 2.000E+00 3 5.000E+01 3 --- * DCNUCC{25)
RO16 2 Saturated =zone (cmx*3/g)} * 2.000E+00 3 5.000E+01 ? L e * DCNUCS {25)
" RO16 *° Leach rate (/yr) . *.0.C00E+00 * 0.000E+00 = 1. 133&03 3 ALEACH({25).
RD16 3 Soluh:.llty ccnstant 2 'O,G:ODE+pO'jJ 0.000E+00 2 nok used * BOLUBK([25%)
3 £ . 3 . PN a i
ROlGE 2 D:.str:n.butlon coefficients for daughter U-234 * : . 2 " 4 R
RO16 * Contaminated zone {cm**3/g) ' * 2.000E+00 .3 5.000E+01 = - * DONUCC(26)
RO16 *  saturated zone {cm**3/g) * Z.DODE+D0" * 5.000E+01 3 S ) o0 DONUCS (26} -
RO16 * - Leach rate (/yr} . AR * 0.000E+00 3 0.000E+00. 2 1.183E-03 3 ALEACH (26}
JRO16 3 Selubility constant ‘ ‘ 2 0.000E+00 3 0.000E+00 » not used > SOLUBK(26}
. 3 e . . . e k] - a . a -
RO16 7 Digtribution coefficients for daughter U-23% a R 1 3 -
- ROI6 ° Contaminated zome {cm**3/g)’ . 1. 2.006E+00 3 5.000E+01 3 -—- * PCNUCC (27)
. RDi6 @ Saturated zone (l:'m**3/g} 3 2.0008+00 3 5.000E401 » -— 3 PCNUCS (27)
RO16 3  Leach rate (/yr}- 2 0,0008+00 3 0.000E+00 2 1.183E-03 * ALEACE (27) -
RO16 2 Solub:.l:.ty constant * 0.000E+00 .3 0.000B+00 = net used 3 SOLUBK (27}
a 3 3 - . 3 . 3,
RO16 * Distribution coeff:.c:.ents for daughter U-236 LS L= L 3 ] T
RO16 * Contaminated zone {cm**3/g) I 2.000B+06° 7 S5.000E+01 @ - == 3 DCNUCC(28)
. R016 ¢ Saturdted zome (om**3/g) ? 2.000E+00 > S5.CGGOE+01 * -—- 1 DCNUCS (28)
RO16 @ Leach rate {(/yr) 3170.000E+0¢ 31 D.0U0E+DD % 1.183E-03 3 ALEACH (28)
RO16 3 Solubll:.ty constant ® 3.000E+00 2 @.000E+00 2 " not used - 3 ‘SOLUBK (28).
3 3 . 3 ta . 3 st
RO17 3 Inhalatlon rate (m**3/yr} - * not tsed 2 B.40QE+03 2 - 3 INHALR
ROL7 ? Mass loading for inhalation (g/m**3) 3 .not used. *.1.000E-04 23 -— » MLINH -
‘ROLT7 3 Exposure duration 2 :3.000E+0143- 3.000E+01 2 --- 2 ED -
‘R017 * ghielding factor, inhatation . 3 not used . 2 4,000E-01 2 - 1 SHF3-
'R017 3 shielding factor, external gamma - 3 st used "3 7.000E-01 2 ° - 1 SHFY
R®017 * Fractién of time spent indoors - 3 not used 2 5;000E-01 2 -— 1 FIND
RU17 * Practiom:of time spent outdoors {on site) ? not used ?* 2.500E-01 3 --- * FOTD
ROL17 » shape factor flag, e.xt:emal gamma a 2 1,000E+00 2 '—1 shows non- c:.rcular AREA » FS:

not used
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. Site- Sper_':.f:.c Parameter Summary (contlnued) o - - .

i} 3 L * - User 3 : Used Iy RESRAD _ - ? . Parameter

2 'Default 2 Name

Parametér -

1 Radlz. of shape factor array (used if F8 = -1}: 2 . R R 2 . e L
RO17 * Outer - anmnlar radius (m), rimg 1: .. . © . '3 5.000E+01 ? 5.000E+g1 ¥ - "3 RAD. SHRPE{ 1) -
RO17 * . ‘Outer ammular radius (m}, ring 2: <3 7.071E+01 7 7.071E+01 ? --- * RAD SHAPE( 2)
RO17 * _ Outer anmmular radius (m), ring - 3: <% §.0DOE+C0  0.000E+D0 -—- _* RAD SHAPE( 3)
RO17 3 Cuter apmular radius (m), ring . 4: 3 0,000B+00 3 0.000E+0Q ¥ - 3 RAD_SHAPE({ 4)
RO17 * Outer anmular radius {m), ring 35: 3 G.000BE+G0 ? Q.000E+Q0C ? -— - RBD SHAPE{ 5}
R017 * . CQuter annular radius {m), ring &: 3 B.000E+00 * 0.000E+00 2 -=- ' RAD_SHAPE( 6)
RO17 *  Outer ammilar radius (m), ring 7:. * 0.000E+00 4 0.000E+00 * - " RAD_SHAPE( 7} .
RO17 * -Cuter apnular razdius (m), ring 8: 3 0.000E+G07 3-0.000E+00 @ --- 2 RAD_SHAPE('8}.
RO17 3 Outer anpular radius (m), ring O9: 3 0.000E+00 - 0.0D00E+00 ¥ --- - 3 RAD_SHAPE( 9) -
RO17 * Outer apmilar radius' (m}, ring 18: 3 0. 000E+00- 2 0. 0008400 2 -—- 1 RAD_SHAPE (10)
RO17 3 Cuter ammular zadius (m}, ring 1i:. 3 0.D00E+00 *.0.000E+20 @ --- ! RAD SHAPE{11)
RO17 * Outer anpular radiu's_ '(m). ‘ring 12: * 0.000E+G0 ? 0.0D0E+G0 ? “-- * RAD SHAPE (12):
k] a - 3. ; T B ] 3
RO17 * Fract:.ons nf annular areas Wlthln AREA T 3 P . i
ROL17.* © Ring- 1 L2 1.000E+00 2. 1, 000E+00" 3 * FRACA({ 1}. -
RO17 * . Ring 2 - 1 2.932E-01 * 2.732E-01 ? * PRACR(-2) -
RO17 * Ring 3 1 @.0DOE+0C * D.000E+60 -°° ? PRACA( 3}-
RO17 > . Ring . 4. 3 G.DOOE+0C * 0.000E+00 ? LT 3 BRACA{ 4)--
ROE7 * Rimg' 5 - * 0.DOOE+0C * 0.000B+00 ? --- . © FRACA(-5Y
ROi7 > - .Ring '@ A 0.000E+00 * D.C00E+00 3 - 3 FRACA(-6)
RO17 ? Ring "7 130, 000E+0Q 1 0.GOOE+0D - -2 s FRACA( 7). - -
RO17 * Ring 8 s 0. 000E+00 * 0.000B+00 2 --- 3 FRACA({ 8}
RO17 * . Ring -9 . 3 0.000E+0G. ? 0.CO0E+0D * o : FRACA('9) ..
R017.2 Ring 10 - 3 0.000E+D0 ? 0.G0CE+00- ? 3 FRACA{10} -
R017 * . Ring 11~ : . 4 0IQO0E+0C *~0.GO0E+00 3 : t-- . ERACA({11}
RO17 Rz.ng 1z 20 000E+00 * 0.G00Es00.2 -—- : FRACI\(lz}-'
3 g . : 3 B T B 3" ©3
RO18 ? Fruits, vegetables and gra:m consumpt:.on (kg/yr) 3 1.100BE+02° > TLE00E+0Z 2 -——- a DIET{l)
R018 * Leafy vegetable consumption (kg/yr) 2 °2.700E+00 7 1.400E+03% 2 -—= * DIET(2)
R018 * Milk cemsumpticnm (L/yr) 3 1.000E+02 * $.200B+01 » - --- 3 DIET{3} .
RO18 ? Meat and poultry comsumption (kg/yr) 2 3.600E+01 * 5.300E+01 3 - * DIET.(4) .-: .
Ro18 * Fish: ccnsumpt:l.on {kxg/yT) 7 1,970E+01. > 5.480E+00 ° - * DIET{5)
RG18 * Other seafood consumption (kg/yr) "2 5,000E-01 * 9.000B-0%-* - 3 DIET(6)
Roig * Soil ingestiom rate (g/yr) + not used T3 3.6508401- 3 --- ;. 80IL
R0D18 ? Drinking water intake {L/vr} 3 7.300B+402 *- 5.100E+02 - --- .2 DWI
RO18 ? Contamination fraction of . drifking water 3 1.G00E+00 * 1.000E+00 ° - 2 FDW
RO18 ? Contaminstion fraction of household water 3 ‘not used 2 :1.000E+00.? ——- * FHHW
RO18 * Contamination fraction of livestock water - .; . ~* "1.000E+00 ?:1.000E+00 ? =i T3 FLW ..
RO18 ? Contamination fractior of irrigation water * '1.00CE+00 '® "1.008E+00 * —- 3 .FIRW
ED18 ? Contamination fraction of aquatic food . * 5.000E-01 5 5.080E<01 *: e, * FRG. -
RO18 * Contamination fraction of plant Iood =1 -1 3 0. 500E+00: 3 FEPLANT °
RO18 ° Contamination fraction of meat Tae1 ERE R 3 0.237E+50, , * FMEAT :
RD;I.B  Contamination fract:.on ‘of milk - a1, 3-1 3 0.237E+00 .. . ' FMILE
: .3 ' | 3 . . ) . E . Ta
RO19 3 Livestock fodder intake for wmeat (kg/day). » §.800E+0L * 6.B00E+01 ° J— -3 LFIS
ROI9 * Livestock fodder imtake for milk . (kg/day) 3 5_SQOE+0L * 5 500E+01 * - ‘* LEPI6.
RO1Y * Eivestock water intake for meat (L/day} - * 5.000E+01 * 5.000E+01 -——- 3 LWIS -
ROIG 3 L:Lvestock water intake for mllk (L/day] “ 3 1.500E+02 ? 1.600E+02 2 -—- ? LWIE
RO19 3 Livestock soil imtake {kg/day) : * 5_DOCE-01 ¥ §.000E-01 * -=- 3 LSI
RO19 * Mass loading for foliar deposition {(g/m**3) s 1.000E-04 % 1_0QDE-04 ? ——o .3

MLED.
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Summary :. 117-DR Cleanup Verificatiom - De.ep Zone ;0 oFiler 3I7dr_d: rad ' :

. . S:Lte SpelelC Parameter: S'umary {cantinued) - ]
[+] e N o . 3 User i ‘Used by RESRAD : . ' Parameter

Parameter - -3 -3, Defau'.lt _: (If dlggel_rent from usex mput) -

'R019 2 Depth of “soil mixing layer (=) : 2 1.5002—01-?-.1-.500E-01 1 —— 3 DM

. R019 ¥ Depth of roots {m)- 3 9.000E-01'3 $.000E-01 2 --- ! DROGT
R019 ? Drinking watér fraction’ from’ ground water ' 3. 1,000E+00  1.0008+00 3 -, .3 PGWDW

- RO19 2 'Eousehold water fraction from ground water o2 hot vged 3 1.000E+00 2 - ¥ RGWHH
R019 * Livestock water: fraction from ground water a2 1_0DOE+00 3 1.000E+00 2 - : FGWLW
. R319 2 Irngat:.cm fractzon from ground water - 1.000E+00 2 1.000E+00 2 --= _* FTGWIR

3 X T o ) L IR a 3'
R19B 2 Wet we:l.ght ¢rop y:.eld er Hon- Leafy (kg/m*“Z) -3 7.000E-01 * 7.000E-01 2 - 3 ¥YV{L1}
RiSB * Wet welght ‘Grop yield for Leafy “(lkgfm**2) * 1.5G0F+00 * 1.500E+D0 = --= T YV(zZ).
RI9B * Wet weight crop vield for Foddex (kgfm**z) 3.1 100E+G0 > 1.100B400 3 ---  YV(3)
R1SB ? Growing Seascn for Non-Leafy {years) . 3 1.760E-01 ¥ 1.700E-01 ? - _* TE{1)

" R1SB ? Growing Season for . Leafy {years) .3 2.500E-91 ?.2.500E-0% ? --- *TE{Z)
R19E * Crowing Season.for Fodder . {years) ©¥ gLOp0E-02 ? 3.080E-02 2 --- 3 TE{3)
'R19B * Translocation Factor for. Non-Leafy 2 1.000E-01 2 1.000E-01 --= 2 TIV(i)
F19B * Transiocation Factor for Leafy’ 2 1.000E+400 * 1.000E+00 * -- CLTIV(2)
R19B 3 -Tramslocation Factor for Fodder {2 1.000E+00 ? 1. DO0E+00 2 L L TIV(3}

. R19B ® pry Foliai Interception’Fraction for Nod-Leafy '3 2.500E-01.3 2.500E-0% 3 —in + “RDRY {1)

. R19B * Dry Foliar.Interception Fragtion for Leafy. ° 7 2.S00E-01 2°2.5008-01 ? --- 3 RDORY.(2)
'R19B * Dry Foliar Interception Fraction for Fodder -* 2,500E-01 ? 2.500E-01 ° - ¥ RORY (3}
R19B * Wet Foliar Inmterception Fraction for Nor- Leafy * 2.500E-0l 3-2.500E-01 - * RWET (1}
R19B * Wet Foliar Interception Fractiom for Leafy 2 .2.500E-01 3 2.500E-01 ° --- * RWET(2)
Ri9B * Wet Foliar Interceptiom Fraction for Fodder ?-2.500E-01 2°2_500E-D1 * - * RWET{3)"
R19B 3 Weatherlng Removal Copstant for Vegetat:.onj 3 2,000E+01 2 2.000E+0L. > --- 2 WLaM

3 3 - 3 . s . . ) . s
Ci4 ¥ C-12 conc.‘entratlnn in water (g/cm**3) 3 2 000E-05 3 2.D0CE-05 3> - - —- 3 C1ZWTR
€14 ? Co12 concentration in contaminated soil (g/g) 33 Q00E-02 3 3.000E-02 -2 - -——- 1.C1202 .
Ci4 ? Fraction of vegeétation carbon from seoil i 2:000E-02 ? Z.00DE-02 2 -—- ;* C80IL
€14 7 Fraction of vegetation carbon from air '3 5 800E-01 3.9.800E-01 3 -— - 5.-CATR
Q14 -3 C-14 evasion layer thickness in soil (m) 3. 3.000E-01 * 3.000E-01 = --- 3 PMC
Cl4 .° ¢-14 evasion fiux rate from soil {1/see) * 7.000E-07 * 7.000E-07 = --= 2 EvsN
€14 2 £-12 evasion flux rate from soll {i/sec) 3 1L000E-30 3 1.000B-10 @ .- * REVSN
t14 ? Fraction .of grain in beef cattle.feed 3 8.000E-01 = B.000E-01 3. e : AVFG4
€14 -3 Fraction of grain in milk cow feed . 3 2.000E-01 2 2.0008-0%1.%. - - 3 AVFGS
Ccld * nCcF correctlon factor fo:: gaseous forms ‘of C14 3 8.894B+01 * B.894E+01 2 - 3 CO2F

3 I - . . a A 3 -
STOR 2 Storage rimes of contaminated foodstuffs (days) 2 o8 L ¥ 2 : .
STOR ?  Pruits, non-leafy vegetables, and’ gram 3 1,4008+01 3 1.400E+01 2 - "2 STOR_T (1)
STOR "3 Leafy veget,ables 3 1.000E+00 * 1.000E+00 2 - ? STOR T(2}

"STOR *. Milk 2 T.000B+00 .7 1.000B+08 2 --= 3 STOR_T(3}
STOR ?* -  Meat and pcultry 2 2.000E+01 * 2.000E+01 * e 3. STOR:_T(4)
STOR 1 . Fish . % 7.000B+00 2 7,000E+00 3 - 3 STOR_TH(5)
STOR- ¥ Crustacea and mllusks * 7, 000E+00 * 7.000E+00 » -—- ? STOR T(6),
STOR 3 HWell water 3 L.000E+GD - > _1,.__OUDE+00 ) -—- 2 8TOR_T(7}
STOR 3 Surface water ) * 1.000E+00 * 1.Q00E+00 @ --- ? STOR_T(8)
STOR ? Lavestock fodder 0 ‘4.500E+01 * 4.500E+01 = --- @ STOR T(B)

a A . B 3 . 3 3
R021 * Thickness of bu:.ld:.ng foundat:en (m}’ : ¢ not used * 1.500E-01 3 “-- -2 'moal
RO21 * Bulk demsity of building foundation {g/cm**3)' * not used .3 2_.400E+00 2 -—- . DENSFL
RO21 * Total porosity of the cover material * not.used '° 4.000E-0L ? —--- L TRCY
RO21 * ‘Total porosity of the building foundation * not used 3 1.000E-01 2 --- 3 TPFL
ROZ1 3 3. ] 3 N 1

volumetric water comtent of the cover mater1a1 not used 3 5.000E-02 PH20CV
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Summary : 117-DR-Cleanup Verification - Deep Zcne

S:v.te»Spec:Lf:Lc Parameter Summary (contlnued)

Used by RESRAD

Parameter
- Name

d:Lffere.nt from user i

TITL 2

iIIIII

Volumetric water content of the foundatmn

} not used

biffusion coefficient for radon gas (mjsec) 1 =

in cover material 3 not' 'used -

in foundaticn material A not used

in contaminated zome soil '3 got -used.
Radon vertical dimension of miking (m} - ‘not used
Average huilding.air exchange rate {i/hr) -3 pot used
Height of the building {zoom) {(m} ¥ not used
Building interior area factor 3 notoused
Building depth below ground surface (m) -3 not used -
Fmenating power of Rn-222 gas ' ¥ not used .
Emanating power of Rn-220 gas 2 ‘not used
Number of graphical time points Ta o327
Maximum nunber of integration points for dose 2 -5
Maximumi number of integration points for risk 3 A7
iiiiifi:IIIiiiIIiIIiIIfiiifiliiIiiiiiiIiiiiiiiiiiiiiii “‘i

Sumruary of Pathway Selections <

‘User - electlen

1 -~ extérnal gamma - 3, sup,_nressed

2 -- inhalation {w/c radon):? suppressed-

3 -- plant ingestion * dctive -

4 -- meat ingesticn T active ~

5 -- milk ingestion a active -

6 -- aguatic foods 3 active

7 -- drinking water a active -7

8 -- soil ingestion a suppressed.

9 -- radon. . 2 ‘suppr'essed

Find. peak pathway doses 3 active
Ififiiii iIiiiIiiIiiIiIIiiiiii{iiiiiiiiiiiiixiiiiifi

[l -
I T T I T P P L P P P

Hl.

i
L
oy

S
o]

3.000E-07
2.000E-06
:2 .000E+00
5.000E-01
 Z.500E+00
.0_.QO0E+0C
+1.000E+00
2.500E-01
1.500E-01

1
1
1

*
H
t]

C-50

-3 QUOR- 02

,2 OUOE DG'

o1
B
LY
=
=
L

- PH20FL

DIFEV.

' DIFFL

DIFCZ

HMIX

REXG
HRM

FAT .,
DMFL .. .
EMANA {1) .
EMANA(2)

~NP'1"S

LYMAX
KYMAX .

iiiIiIiIlIIIIIIIIIIIii:I iiiifiiii 1_?
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Sumary:

' Contamznated

Area:

Thickness:
Cover: Depthz.

-0

21 . Te Limit =

Zone D:Lmens:.ons B

19.90 meters
4.60 meters,

0.5 year - .
117-DBR Cleanup Verification - Deep Zome -

" 4750.00 square meters

10/31/2003

13:39 ~ Page

.. File: 1174

r d.rad

15

Im.tz.al Soll Ccmcentratmns, pC:./g

| Am-241
£-14.

Co-60 -

. Cs-137 .
Bu-152
- Eu-154
| Eu-155

T Ni-83.
Pu-238
Pu-239. .
Pu-240
5x-90;

9.080E-03 .
1.120E+00

- 2.190E-02

4.550E-02

4, 4608-02 -

7.1108-02

5.420E-02 -

. 'i.5630E+00

7.580E-02

- '1.890E-02

4.520E-032

. 6. 2008-04

Tctal Dose 'I'DEJSE(t), mrem/yr
1. 500E+01 rarem/y—r

-Basic Radiation Dose Limit

Total mxture S'um M{t}

Pract:.on Qf- Ba.s;.c Dose Limit Recelved at T:Lme (t)

.t iyears)r -0.000E+00 1.000E+00 3.CO0R:00 7.znoa+oq
TDOSE{t): > T.163E-05  3.673E-05 . §-488E-05. 1.773E-04-
M{t): 7.750E=07  2.448B-06 §.658E-05 .1.182E-05 2.178E-05. 4.

Obaximum TDOSE{t) ¢
o .

0. 000E+00

. 361E G4 mrem/yr

Total Dose Contrlbut:.ons

at £ =

136.5 § 0.3 years

i, SOOE+01 4. 200E+01 1. 380E+ﬁ2

'3.267B-04 6.722E-04 5. 3528-04 .
6.234E-05 4.760E-05

481E-05.

_ As mrem/yr and Fraction of Total Dose At t
. Water Independent Path:ways (Inhalat:.on excludes radeén)
Plani

Q.0000 -

0 .CGOOE+00

o

0 Ground : Inhalation -Radon
Radio- - ARAARARAAR RARARR AAARARARARRAZRRR AARARRRARARRARAA
Nuclide wmrem/yr fract. ‘mrem/yr - fract. mretw/yr -fract.
Nuclide R o .
SrsianE pmsmsszs 4 wekhsss | AAAARARAL ARAARA AAARAAMAR ARRAAR
Im-241 0.000E+O% ¢.0000: 0.GOCE+00 $.0000 0.000E+00 0.0000
£-14 O.DOOE+Ob 0.0000- .0.C00E+00 0.0000 Q.000E+00 0.0000
Co-60 0.000E+00 0.0000 ©0.0C0E+00 ©.0000° 0.000E+00 ©.0000
Cs-137 -0.000E4+00 0.0000 0.000E+D0 ©.0000° C.000E+00.C.0000
Bu-152 0.0008+00 0.0000 0.000E+0Q &.0000 ¢.000E+00 ©.0000
Fu-154 0.Q000E+00° ©.0000 0.000E+00 0.C000 ©0.000E+00 0.0000
Eu-155 0.000B+00 0.0000° 0. Q00E+00 0.0000 4.000E+00 ©.0000
Ni-83 0.0008+00 0.00460 0.000E+00 0.8000 . 9.00bE+00 6.0000
Pu-238° 0.000E:00 0.9080 . 0.000E+00 0.0000 0.000E+00. 010000
Pu-239 " 0.000E+00 0.0060 0.00GE+00 0.0600 0.000E+00 Q.6000
Pu-240 0.000BE+00 0.000¢. 0.00C0E+00 0.0000- 0.000E+04 {:0000
Sr-99 0.000E+00 0.000¢0 Q.000E+C) 0.0000 O0.000E+00° 0.0000

CffE§FET PTTEfTEEE LTEILT SIRTETILT ITIIIY O PIITITIEY ITfIil

- Total 0:000B+00 ©.0000

0.0400

0. 000800

0.0008+00
©.0002+00
0.000E+00
0. 000B+00
0 .000E+00

T £.000E+00

0.000E+00

-0 .Q00E+00Q

0 _GO0E+00
0.G00E+00.

0.DODE+00

TITIffTss

"0.0G0E+GC

0.0000
0.0000 -

0.0000

0.0000
0.0000
0.00600
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
II11fT
g.coo0

1.305E+D2 years

Meat

©.C00E+C0 -0.0000
0.000E+00 0.0000
0.0G0E+G0 0.0000
0.060E+0C G.0000
* 0.0C0E+O0 G.0000
0.:000E+0G 0.00G0
0.000E+00
- 0. 0008+00
0.000E+00
- 0.0008+00
0.0008+00
0.000E+00

0.:0000
0.0009
-0 .0000

0..0000

iTfIrt
6.0000

0.000E+00

©.0000

0.800¢

CVP-ZOGS -0001 8

Rev

1.008

.0.G00E+00

0.C00E+GD:
0.G00E+00

" 0.000F+00"

0.:0008+00
0.0060E+00
0.000E+00
0. DOOE+00
0.000E+00
0.000E+CT
0.0DCE+00
0.00GE+00
i e e A

¢ 000E+00

0

3. 000E+02 "% .000E+03.
7. 14QE ~-04. 1.51ZE-04 .

E-05"

TDOSE(1 p,t} for Inrhv:.dual "Radiomiclides- {1) anﬁ Pathways (p}

0.0000
0.0000
0.ooo0C

0.0000

0.0000
0.0000
0.0008
0,0000
0.0000
0.0000
0.0000

0.0000

mrem/vr

0.000E+00
0.000B+00

0 :0D0E+00

0.000E+00

8.000E+00
0.000BE+00

0.000E+00

fract.

0.0B00E+00 0.

0.000E+00.

0.000E+00

0. 000E+G0
0.D00E+00

: 0.000E+08

0.0000
ITTIfs
¢.0000



‘CVP-2003-00018
Rev o -

iRESRAD, Versiom 6.21 T« Limit = 0.5 year . . 10/31/2003 13: 39 page 16
Summary : 117~ DR Clea.nup Verlflcat:l.on - .Deep Zone i - Flle 11'.'dr d. rad
Total Dose Contrlbutlons TDOSE{4, p JEY for Indq.v:tdual Radlonuclzdes {i) and Pathways (p)

e . As mrem/yr andé Fraction of Total Dose At £ = 1. 305E+02 years
0 ’ L - . . Water Dependent Pathways

0 .- Water _--..;F§§?. _____ - Radon ST . Meat - . milk . - A)1 Pathways* -
Radio- ARARRAARARAAAARA ARAAARAAAAAARARA ARA AREAR - AﬁAﬁﬁﬁEﬁﬁiﬁAﬂAhﬂ AAARARARAARAARAR AARARAAAARRARAZR ARRARARRARKARAKA
.Nucl:l.de m.rem/yr fract. mrem/yr fract._ mrem/yr fract. -“mrem/yr fract.’ mrem/yr fract. mrem/yr fract. mrem/yr fract.
Nuclide. . o . . P ' ] . . . .
phdgrg ..u-.........a ARAARA  ARAAAAKA X ;-;------ ------- ARAAAR RARAALARE AERASR . ARARARBA ARSAAR ARAARAAAA ARARRA AARAAARAR AAARAR

Am-241° 1.085E-09-¢.0000 6.810B-12 0.0000 0.000E+00 0.0000 1.I98E-10.0:0000 2.234E~12 0.0000 1.139E-11 0.000G 1.225E-09 0.000D
. €14 ': 0.000E+00 ¢.0000. 0.000E+00 0.0000 0.000E+00 0.0000 ¢.000E400 ©.0000- 0.000E+D0 0.0000 .0.000E+00 0.0000 6.000E+00 0,0000
Co-60.° 4.758E-12 0.0000 7.212E-13 0.0000 0.000E+00 0.0000 - 5.3§2E-13 ¢.0000" 5.775E-13 0.0000 :.669E-13 0.0000 6.763E-12 0.6000
. Cs-137  2.734E-05 0.0252° '2.686E-05 0.0287 ~ 0.000E+Q0 0.0000 3.055E-06 ©.0033 4.971E-06 0.0053 3.B832E-06 0.0041 6.606E-05 0.0705
Ei-152 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.000E+00 0.0000 0:000E+00 0.0000. D.000E+CC &.0000 0.000E+00 0.0000

Eu-154 .0.000E+00.0.0060 0.000E+00 0.0000 O0.000E+00 0.0000 .G,"QUDEd-OD-E}.UODO 0.008E+00 0.0000 O0.DOO0E+00 ©. 0000 0.000E+00 0.0000%. .

Eu-155 0.000E+00 0:0000 0.000E+00 0.0000 - 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00.0G.0000 °0.000E+00° 0.0060
Ni-63 = 4.138E-04.0.442F '2.122E-05 0.0227 - 0.000E+00 0.0000 '4.639E~05 0.0486 1.256E-05 0.0134 1.4518-04 0.1551 6.391E-04 0.5828
Pu-238 . 1.9618-04 0.2095 1.226BE-06 0.001i3 0.000E+00 0.0000 2.I6SE-0S 0.0232° 4.049E-07 0.0004  2.063E-08.0.0022 ' 2.215E-04 0.2367
*'Pu-239 '2.525E-08 0.0000 1.605E-10 0.0000 ° 0.000E+00 0.0000 2.751E<09.0.0000 5:358E-11 0.0000 '2.636E-10 0.0000, 2.852E-08 0.0000
Pu-240 1.806E-07 0.0002 1,128E-09 0.0000° 0.000E+00°0.0000° 1.996E-08 0.0000 ' 3.727E-1¢ {:0000~ 1.900E-09 0.0000 2.040E-07 -0.0002
"§-90° -7.3B0E-06 0.007% '2.336E-07.0.0002 ¢.000E+00 0.0000 8.894E-07 0.0010 '3.669E-07 0.0004 -2.602E-07 0.000% 9.125E-06: 0.0057 -
CETEITIT PEPETRELE fIL1F1  PISTIILIL TETLRT QILITIET ITILLS PEIEETIEEE-PTLEEL PERTEEIEL FEEFRL PRPRRLIY PTITEE - fEITITLITOTITEIT
CTotal: ..6.449E-04 0.6889 4.954E-05 0.0529 ©.000E+400 0.6000 ~7.204E-05 0.0770 1.B30E-05°0.0195 1.513R-04 0.1616 9.361E-04 1.0000
-.0*Sum Of all water independent and dependent pathways. ’ . o oo . o . " ' ’
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0*gum of all- water

independent a_nd dependent’

Te Limit = 0.5 year

‘pathways.

0. 800¢

7.162#-07

C-53
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Rev. 0

Pathways (p}

©0.000E+00 0.0000° G.000E400 0. oonu
0.000E+00° 0.0000 0.00DE+00 0.0000
‘0.000E+00 D.0000 0.Q00E+00 0,000
‘0.000E+00 0.0000 0.000E+00.0.0000
0..0002+00 0.0000° 0.D0UE+00 0.0000
"0.0008+00 -0.0000° 0.000E+00.0.0000. .
0.000E+GE 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 0.CO0E+20 0.0000

© G.O00E+00 0.0000- €.000E+00 0.0000 .
0.000E+00 0.0000. D.00OE+00 - 0.0000-
‘0.000E+00 ¢.0000  0.C000E+08 0.000Q
0.000E+00 0.0000 * 0.0O0E+00 0.0000
0 O R 440 10 O P
0.000E+0C 0.0000

0.0C0EL00

rathways (p} .

211 Pathways*

21 ° 10/31/2003 13:39 ‘Page 17
Sumar'y 11'? DR Cleamup Verification - Deep Zone’ © I File: 117dr_d. rad
Total Dose Contributions: TDOSE{:. B E) for Ind1v1dua1 Radlonuclades (i) a.nd
AS mrem/yr and - E‘ract:.on of Total Doése At t = 0.000E+00 years
. - Water Independent Paﬁhways (Inhalatlon excludes radon}

o Ground . - Inhalatlon . Radeon T ©olrMeat .
Rad:m- ; EiP_E”EAAA“"M'A'i_iA"Afi' ; ". AR ¥ ;| A2 _ﬁﬁﬁiiiﬁiﬁﬁ.ﬁﬁiA—ﬁﬁ " ARA i A ‘7 oA
Wuclide . mrei/yr . fra m f _ : mrem/yr fract. mrem/yr fract.._-

AARBARE ARAARAREA RARRRR ﬁﬁiﬁiﬁﬁiﬂ-iﬁﬁiﬁat BAAR : : RAARAR
- Am-241° " 0.000B+00 097 0 000E+80 0.0000 ¢.00DE+00 0.0060 . 0.000E+00 0.0000
Crld 0600 0. D0GRE+00 ©.0000° 0.000E+00 0.0000°. 0.000E+00.0.0000 0.G008+00 0.0000
% 05-60 - 0. 16" ¢ 6" 0 .000E+U0 0.0000°  D.0DOEYOD 00000 0.600E+00 ¢.000¢ 0.000R:00 0.0000
Cs-137, 0.000E¥0D 0:0000 0O agosfno-a.nuaﬁj.o OGOEHG0 0.0000 0.0008+00 0.0000° 0.000B400 0.0000
Bu-152 0.000E+§0.0.0600  0.0C0E+00 ¢.0000 ©D. 000E+00 ©.0000° 0.000E+00 0.0000° 0.000E+00 0.0000.
Eu-154  0.00 300 . 0. 000E+00 0.0000° 0 -DOOE+00 0.0000. -0.600E+00.0.G000 " 0.000E+00 0.0000C
< Be-155 '0.000E+00 0.0000 . 0.000E+00 0.0000: - 0.000E+00 0.0000 ~0.000E+00. 0.0000: 0.000E+00 0:0000
Ni-§3.. .0.0C0E+00 6.00D0  ©.000E+00 0.000 :0.000E+00 0.0008° 0.000E+00 0.0000 ..0.000E+00 0.0000
Pu-238 JOE 0.0000 0.600E+00 0.0000  0.000E+00 0.0000° 0.000E+0D 0.0000° 0.000E+00 0.0000
Pu-239 E+00° 0.0000 0.0D00E00.0.0000° 0.000B+00 0.0060" 0.C¢00E+00 0.0000. 0.000E+00.0.0000
‘Pu-240 0.000E+00 0.0000° 0.000E+00 '0.0000 - 6.000E£00 0.0000  0.000E+00 £.0000 0.000E+00 0.0000
Sr-50_ 0.000E+0D0 0.0000. °0.000E+00, 0.0000 0.000E+00 0.0000. - 0.000E+00 0.0000 . 8.000E+00 0.0000
iiIiiIi TILTEETEE £9950°  FEILTINIT ITELIY IFIITRELT TII49T . ITPTLLET $RETIL. PITTERIEE ffffds
Total 'a.ponE{aﬂ ‘3.0000 0. oooE+00 9'0000' 0. 000E+00 0.0000°. 0. DOUE+UD 0. oono 0. 0003+ﬂo 0.0000
i+ .
- . Total Dose Coutrlbutlons TDOSE(:L p,t) for Ind:.v:.dual Rad:.onucl:.des (i) and
: © Es mrem/yr and Praction ‘of Total Doge At .t = 0.000E+0CG years
: e ) ‘Water Dependent Pathways ' -
o . - water .7 Figh o ' Radon : Plant’
Radio- aﬁﬁﬁﬁgﬁgﬁﬁﬁﬁﬁﬁﬁaf_iﬁgﬁﬁﬁﬁﬂﬁ@ﬁﬂﬁiii ARARRARARRAAALAR - RARRRARRAARAAARR -
" Nuclide - mrem/yr fract.  mrem/¥r fract.’ wrem/yr fract. = mrem/yr: fract. * mrem/yr £ract.
- RRAR ii.ﬁ'pﬁ‘ip"a"aipﬂ AARRAR ¢ ARARARAAR ARARRA 'ip'p"i“pﬁﬁz:p-p'p"ﬁﬁ:n‘n“ ARAARKAAR AAARAA - ARRRAAARR A i
Am-242 5.173E-16 0.0000 -3.261E-18 0.0000 0.00GE+00 0.0000 4.820E-17 0.0000° 5.253E-19 0.0000
‘C-34 . 0.00DE+00° 0.0000 '0.0¢UE+00 :0.008C - 0.000E+00 .0.0000 -0.000E+00. 6.000¢ . 0.600E+00 0.0000
. Co-60 5.002E-07 0.0430  6.933E-08 0.0060 0.C000E+0¢ 0.0000 4.653E-08 0.0040° 1.891E-08-0.0016
CE-137  2.094E-06.0.1801 1.885E-06 0.1622 ° 0.000E+¢0 0.0000. 1.9318-07 €.0166 . 1.204E-07 0.0104
Eu-152  0.000E+00 0.000¢  0.000E+00 0:0000° $:008E+00 0.0000 0.C00EX00 ©.0000 . 0.000E+00 0.0000.
Buil84’ '0.000E+00 0.0000 '0.000E100 0.0000 ©0.000E+G0 0.0000 .0.060E+00 0.0000 "C¢.000E+00° 0.0000°
Eui155 | 0JG00E+U0 0.0000 ©0.000E+00- 0.0000 0.000E+¢0 0.0000 . 4.000E+00 0.0000. 0.000E+00 €.0000
Ni-63  4.029E-U6 0.3466 1.966E-07 D.0169 0.0D0E+00 0.0000 47057E-¢7 ©.0349 6.512E-08 0.0056
Pu-238 - 2.558E-08 0.0022 . 520E-1e‘0.9000_ ¢.000E+00 -0.0000 .2:538E-09 0.0002. .3.019E-11".0.0000
Pu-23% 2.053E-12° ©.0000 .2455-14 0.0000 0.000E+00-'0.0000 -2.076E-13. 0.0000 ~2.475E-15 0-0000
Pu-240 -1.515B-13 0.0000 9. 0003414'6;0000 /0:080Ex00 0.0006 - 1.503E-12 0.0000 1.787E-I4 ©.00C0
87-90.. 6,254B-07.0.0538 .1:593E-08 0.0016 °0.000E+00 0.0000 &.833B-08 ©.0059 1.714E-08 0.0015:
CIITIIII zriix:iii TEEfTf . IFEITifTT fIFEDF PETERTLR IfIfTT O fIITLEERT Rfifiy  fIEETEEEL ITfid
Total - 7.274E-06 0.6257. 2.170E-06.0.1867 0.000E+00 0.0616.

'2.2163707'G.0191

mrem/yr fract.'

mrem/yr fract.'
phaige

.- ARRRARRAR :
3.736E-18 0.0000 5.7405-16 00000
0.000E+00,0.0000 0-000E+00 §.0000
1.044E-08 0.0009- 6.454B-07 0,0555
1.760E-07 0.015% . 4.469E-06 0,3844
0..CCOE+00 £.0000 - 0.000E+00°0.0000
0.C00E+00 0.0000 - 0.000E+00 0.0000
0.000E+00 ©.0000. 0D.000E+00 0.60G0
1.040E-06 0.0895 '5.736E-06.0,4834
2.037E~20 0.0000 = 2.351E-08 0.0025
1.665E-14 -0.0000 '2.332E-12 0.0000 -
1.206E-13 0.0000 1.688E-11-0.0000
1.674E-08 0.0014 .7.465E-07 0.0642

CEITEITEET BPEEET PEEIRIEEE . gRLifR

0.3:070

1.244E-06 1.163E-05 1.0000"

0.0000
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Flle 1i7dr_d. rad
Total Dose Contributions TDOSE;’:.,p,t) for Ind1v1dua1 Rach mxclxdes {;;} and
As mrem/yr and Fraction of- TFokal. Dose At !: I 000E+00 years

0.0000

0 . . Water Independent. Pathways . (Inhalatlan excludes radonl
0 ’ C Ground | Inhalat;on .- . Plagk
Radio- AARRRARARERAKRAR ' EARARARARAARARAR . A ARAARAAARAARARAR
Nucl:.de -mrem/yr - fract. mremlyr Jfract | mremfyr. fract.,
SAAARAR ARARARARA- AAAAAR - ARRAARARR RARARA - | AARRARARR AARARA
Am~241' 0.000E+00 -0.0000 o.oer+ou 0.0000  .0.000E+00 0.0000:. 0.000E+00 0.0000 o.qogb_
C-14 ' 0.0ODE+00 0.0000 0.0DOE+00 0.0000 0.000B+00 0.0000 - 0.000E+00°.0.0000. .0.000E+0D 0.0600
Co-60"" - 0.000E+0C- 00000 0.QGOCE+00 0.0000. ©.000E+00 0.08G0° 0.000E+00 0.0000 0.000E+00 0.0000
‘Cs-137' 0.006E+00 G.0000 0.000E+00 0.0000  ¢.000E+Q0 0.0000: 0.000B+00 0.0000. 0.000E+Q0 00800
Eu-152° 0.000E+00 §.0000 0.000E+00 0.0000 0.000E+00 0.0600 0.000E:08 0.0000, 4.009E+00 0.04000.-
Eu-154- 0.0COE+00 0.0000 0.000E+00 0.0000° 0.000E+00 0.0000; 0.000E+0D 0.0000- 0.000E+Q0 0,0000,
Bu-155° $.000E+00 0.0000° 0;000E+00 40000 0.000E+00 0.0000- 0.000E+00- ¢.0000 0.000E+G0 .0.0000
Ni-63  0.000E+00 0:0000. U.DOVE+0D 0.0000 0.006E+00 0.0000: 0.000E+00 0.0000  0.000E+00 0.0000,
Pu-238 0.000E+00 0.0000° 0.000E+00 0.0000 0.000E+00 0.0000 .0.GO00E+00.0.0000. 0.000E+00 0.0000
Pu-239 G.000E+00 0.000C° 0.000B+08 0.0000° 0.000E+00 0.0000" 0.000E+00. 0.00§¢ 0.000E+00 0.6000
Pu-240° "6.000E+00- 0.0000° 0.000E+00 0.0000- 0.0COE+00 ¢.0000 | 0.000E+G0 .0.0000- 0.000E+00 0.06000.
Sr-50 - 0.000E+00 0.0000- 0.000E+D0 0.0000° 0.000E:00 0.0000  ©.000E+00.0.0000 . 0.000E+00 0.0000.
TEETTED $ITTITIIT ITILIX TIETEELTT CITIIIR fRREfTTRR TEETEL. | TITITEISL TITRS CATEIIEITE PITINL
Total 0.000E+00 §.0000 0.000E+00 0.0000" 0.000E+00 0.0000: ¢.000BE+00 -0.10000 0.000E+00° 0.0000.
Total Dose Contributions TDOSE(i;p.t) for Individual Ragicnuclides (i)'_ and
) - As mrem/yr and Fracticn of Total Doseg At t = 1.000E+00 years - -
0 L. ‘ Water Dependent . Pathways .. : .
0 ST Water : Flsh . . Radon " Plant N _ Meat
Radio- 'ﬁﬁﬁﬁﬁiﬁiiﬁﬁﬁﬁﬁﬁﬁ-'iiiianaanﬁﬁﬁﬁﬂﬂﬁﬁnﬁﬁﬂﬁaaﬁﬁﬁﬁﬁggﬁgﬁ ' ‘ ' ' “ ARARARRAARARAARE = AAARRAARAAAREARR K
Nuclide " mrem/yxr | fract. mrem/yr fract. . mrem/yr - fract. mrem/yr . fract. mrem/yr . Erac -
. _""“" An"ﬂn"n";\"a""p.a" ARERER.. RABARAR .. BARARARAR ARA . AARRARARX ARAAAR - RAARARAAA ARAAAK.
.Am-241 . 6.007E-15-0.0000 3.794E—11;e.oouo' 0.000E+00 0.0000 6.240E<16 0.0000 "8.963E-18 0.0000
€-14" 0.000E+8C 0.0000  ©.000E+00 C.0000 0.000E+80 0.0000 0.00DE+00 D.0000 . 0:000E+00 0.0000
" Co-60 ¢ 1.348E-06 .0.0367 ‘1.983E-07 0.0654° 0.000E+00 0.0000. 1.430E-07 0.003% 1.148E-07 O. 0031,
Cs-137 ° 6.211E-06 0.1691 '5.925E-06 0.1613 0.000E+00 0.0000- 6.513E-07 0.0177 7.249E-07 0.021§
- Eu-152 - 0.000B+00 ‘0.0000 0.000E<00 0.0000 0.0DOE+DO0 0.6000. 0-000E+00 0.0000  ©¢.000E#00 0.0000
Eu-154 0.000E+03 0.0000 0.000E+00 0.0000 0.000E+06 0.0600 ~-0.000E:00.0.0000 ©.000E+00 0.0000
Eti-155 '0.000E+G0 U.0004 | 0.000E+00 0.0000 0.006E+00 0.0000 0.000E:00 0.0600 - ¢.000E+00 0.0000
Ni-63 7 1.207E-05 0.3286 '6.080E-07 0.0166 0.00GE+00 0.0000  1.303E~06 0.03%5 3.017E-Q7.0.0082
Pu-238 - 1.795E-07 -0. 0049 - 1.097E-09 0.0600 0.0D00E+00 0.0000 1.B9SE-08 ©.0005 . 2:943E-10 0.0000
Pu-~239 1.471E-11 0.000¢ B8.998E-14 0.0000 0.000E+00. 0.0000 '1.553E-12 §.0000 2.:416E-14 00000
© Pu-240 '1.065B-10 ©0.006¢ -6.5125-13 0.0000 0.000E+00 ©.0000 1.124E-11 ¢.0080 .1.746E-13 G. 0000
Sr<9¢  '1.845E-06 0.0502% 5.7508-08 0.0016 0.000E+00 0.0000; 2.149E-07 ¢.0059 7.575E-06 0.0021
TEE1E17 fEETETIES ITIETY IPEFIRITE TREETE . REREFRIL TEEEITC fifiviil f111f% PIIfEiicE oTifsif
Total 2.165E-05 0.5896 &.790B-06 0.1849 - 0.000E+00. T2.332B-06 0.0635

1.287E-0% 0.0351
‘independent and dependent pathways. - - B

C-54

CVP-2003-000 18 .

Rev. ()

P_af.hinay_s o).

©.000E+D0 0. 0000,
'0.000E+00 ©.006G

0.000E+00 0.0000.
©.000E+00 0. ooee
C.000E+00 ©.0000

6. OQDE+00 0. 0000,
. ¢.000E+00 0. OOGD

0.000E300 0. 6000

'0.000E+0D. 0.0000
-0.000E08 . 0.0000

0. 000E+00 0.0000

“0.000E+00 ©.0000.
CILEFTFEEL PEREEE S

0.000E£00 0.0000

?athyays_lp},-'

5:367E-17 6.0000-

0.000E+00 0.0000

3.969E-08 0.0011

7.320BE-07 0.0199

0.000E+00 0..0000.
-0.000E+00 . 0.0060

0. noos+ou 00008

3.832E-06-0.1043 -

1.675E-05.0.0060
1.373E-13

0.000EGD
-0:000E+00
0.060E+00
0.000E+00

0 DDGE+GGT
- 0.0008+00

AganaaﬁaA:
0. 000E+00" 0.
0.000E+00"

0. 0008+00 0.

0.000E+00

ATEfiTiLs
9.000E+00 o

mre;r!/ y:t

€.7318:15
0.000E+00

1.843E-08
1.431E-05

-0 000E+00

0.8G0E+00

0.GCOE+00-
1.812E-05 1
.2.B15E-07
1. 651E~11'

'9.941E-13 0. 006G’

5.944E-08 0.0016

.fiiiiiiii'ifiiii:

4 665E-0%6

2.2558- usi
fiiigiiss

3.6738-05

fract._', :

' 7
0. eouo"“
¢.0000
2.0502 -
0.3897
0.0000
0.0000°

0.0000

0.0008

0.0613.
TITEEL .
1.0000° 0

0.4933;
0.0055 .
0.0000
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11'1dr d rad

- Tctal Dose Contributions TDOSE{i,p,t) for Ind1v1dual Radicniclides (1) ami

0. 000E+B0.-
.0 .GOOE+00

0. 000E+00

TIfTFEEEL

‘2.681E~07"
S 1.511E~06

_0.000E+00

1°.024E-07

.. Plant

_mrem/yr <
ARRARARAR ARAARA .

00008400 .0.0000
0.0000
0.0000
0,0000
9.0000
0.0000

©.000E+00
0. 000E+E0
0.000E+00"

0, 000B+00
0.000B+00
0+ 0GOE+DY
¢. 000E+0D
0.000E+00

-¢.0000

£.00060
,0.0000

0.000E+00 '8.0000

for. Individual Radionuclides:

7,268E-15
0. 000E+00
4.0032

0. 000E+H0D
¢ -0000
0.0000
0.0362

0. 000E+00
3.070E-06

0.0000
0.00060

8I434E-12,
6.106E-11
4_889E-07
IFILiT

. Te Limit = 0.5 yea¥ ..  10/31/2003,
Summary : 117-DR Cleahup Verlflcat:l.on - Deep Zone '
As mrem/yy and Fraction of Total Dose- ALt =
a -
e - Ground . “Inhalation Radon
Radic- ARARARRAERARAAAR tﬁiﬁﬁiﬂﬁﬂiiiiﬁiii BARA"
mrer:x/}ﬁ' f:_:ggi_:; mzem/yr fract. .
. Am~241. 0.000E+00 §.0000 o.oups+oo ©.0000 ' 0.000E+00. 0. 0000 -
14 0. 0OOE+00. &.0000" -0.000E+00 0.0000 - 0.000E+00 0.0000
‘Cow60. . 0. O000E+00 0.0000 ° 0.000E4+00. G.0000 : G.000E+00 0.0000
" Qs-137 1 0V000E+D0 0.0000 0.000E+00 0.0000 ' 0.000E+00° 0.0000
" BEu-152 0.000E+00.0.0000 0.000E+00 0.0000 . C.00DE+00 0.0000
Eu-154.' 0.000E«00.0.0000. . 0 000E+00° 0.0000 - 0. 000E+00 -0.0008
Fu-155 - 0.000E+00. 0.0000 0. 000E+00 0.0000° 0.DOOE+00. 0.0000
Ni-63 . 0.000E+00 G.0000 . 0w000E+00. 0.0000  ©0.000E+00.0.0000
. Pu-238 0:000E+00 0.0000 - 0.G00E+00 .0.00600 - G.008E+00 0.0000
Fu-239 0.000E¥00. 0.0000. ° 0.000E+0f. 0.0000 ©.000E+G0 0.0C000
‘PE-240 .-0.000E+00 0,0000. . 0.C00E+00. 0.0008 ©:000E+00-0.0000. -
Sr-50 . ¢.000E+00 0.0000 - 0.000E+00 0.0660 0.000E+00 0.0000
O 6 o e R 8 10 A . e o
_ Total : 0:Q0DE+00 0.0000 . §-CO0E+0& 00000 . 0:000E+(0 0.0000
Total Dose Contributicns. TDOSE(i,;p,t)}
. ) as mrem/yr and Fraction of Total Dese At t
o . : ‘ Lo
"¢ . . - 'Hater ;.- Pish .
Radlo~ . 7MAAAAJ-\%AAAAAAAA“’"'“'”""7”":.‘ ARRAARRRAAARARAR . z .
Nucl:.de mremfyr fract. ° mrem/y': fract. : mrem/yz. Jfract.
ARAARAR AEARRER A‘_A"A‘.‘Aﬁé-' ARAARA A '“'—"."b“""'_ ARARA
hm-241 - §.796E-14 " 0.0000 . 4.215B-15 0.0000  0.000B+00 0.0000
©-14 0.00QE+00 0.0000 - D.0U0BE£00.0.0006  0.000E+00 0.0000
Co-60 -2.434E-06 0.0287 - 3.644E-07 0.0043 - 0.D00E+00" G.0000
. Cs-137 - 17389E-05. 01636 : 1.348E-05 0.1588° 0.0008:00 0.0000
 Eu-152 @.000E<00 '0.0000 ° 0. 000E+00 ©.0000 - 0.000E+00 ¢.0000
" "Eu~154 - ©.000Es00° 0.0000 ~ 0.000E+00 ©.0000 0.000E+00 ¢.0000
Eu-155 : 0.000E+00 0.0000 0.000E+00 0,0000 0.000E+00 0.0000"
Wi-63 2.781B-05 013277 - 1,4¥SE-06 ©.0167 0.0C0E+00 ©0.0000
Pu-238, . 5.4508-07 0.011%  5.848E-09 ¢.0001 0.00QE+00 ©.0000
Pu-239 - 7.784E-11 0.0000 4.818E-13 0.0000 0.000E+00. 0.0000
| pu~240 5.6368-10 0.0000. ‘3:48BE-12 £.0000 '-§.000E+00 0.0000
| §r-90- - 4.115E-06 0.0485 ' 1.294E-07 ©.00i5 :0.000E+00 0.0000
N s e 0 00 A e s 0 0 R
‘Total [ 4.919E-05 0.57S6. 1.535E-05 0.1814 . 0.000E+00 0.0000

- 0*Sum of all water

Iy

"

1ndependant and dependenb pathways.

5.441E-06

C-55.

fract. .

. 0.000E+GO
0 000E+00
Q: GO0E+E0
g.0080 -
¢.0000

¢.0000
~0.000E+0
"o, oer+nu
TIEIET.

'O_UODE+00

0.0
g.ocoe”
2. 585E-07
$.0178° 2.211E-0&
9.60600
" 0.000E+D0
- 0.D00E+00
CTL815E-07
0.0012 _
~1.46G0E-13

0.0058
B S s G e S

9.0641"3.A40E 06

3.000E+D0 years

. Water Inﬁepe.ndent Pathways - (Inhalat:.on exclu&es radon)

Meat

mrem/ vy fract.
AAAARARAA ARRRAR
0. BO0E+D0 0.0000
0-.000E+00. 0.0000°
0-.000E+00 0.0000
0.08000
0.0000
0.0000
0.0000
0.0000
0.0000-
¢.0000
G.0000
0. 0000 .
IfiifE
0.0000

0.-0DDE+00
0.0800E+00
0.000E+00
0.000E+00

{i) and

= 3.000E+00 years
‘Water Dependent ?athways;_
Plant:.

. mrem/yr fract,

1.205B-16
0.000E+00

0.0000
0.0000
0.0030
0.0260
0.000E+00 G.0000 .
¢.0000 .
0.0092
0.0000
0.0000
0.0000

1.765E-09

1.0B4E-12

1.876E-07 0.0022 '

0.0%05

-a.oaqm+oo'

0.009E+00
- 1.816E-06

0.0000

7.7728-13
- 5.62BB-12

T L-141E-05

CVP-2003-00018

Rev..0

Pathways {p}

0.000B+00 0.0000

- 0.000E+00 0.0000
*0.000E+00. 0.0000

0. 000E+00. 0. 0000
0.000E+00 ©.0000
9.0008+00 0.0000
©¢.000E+00 " 0..0000
&.D00E+00 ©.0000
&.000E+00 ©.0000

“ 0.000E+00 ©.0000

0. 000E+00 ©.6000

D 000E+00 0.0b00

Pathways (p) .

. Milk . i

S EAERAARAZAERARA
mrem/yr

&6.605E-16
0.0000
7.965E-08
0.0214
0.000E+00
0. 000E+00
¢ .000E+00
5.365E-06
9.43BE-09

‘0.0000
€.0000

0.0001
¢.0000
0.0000

1.398E~07 0.0016

fiiTiifis

fract. .
0.0000
0.0009 -

0.0000

0.1103°

$11197
6.1344-

0. QO0E+UD .
0. 000E+00

D.000E+00
0.000E+00

0. 00QE+0D,
0.000E+00 ©
0.000E+00

0.000E+00
0.000E+00

0-DOOE+00 ¢

0.000E+00
0.:000E+00
IffITIzEs
0.000E+00

All Pat.hways*

7.54;Ba14
0.000E+00
3.405E-06
3.290E-05
0.000E+00
0 -0DOE+0D
0.000E+00
4.244E-05
1.064E-06

8.768E-11

6.349E-10
5. uelE‘us

8.488E-05

o.oq0037
0.0000
0.0401

0.3876
0.0000°

0.0000
0.0080 -

0.5001 .
0.0125

0.0020

9.0060 -
0.0596 ..
CIFFEET
1.0000



(A}
o

o*Sum of all water

lRESRAiJ, Version 6.21

T« Limit =

0.5 year

10/31/2003

independent and dependent pathways.

13:39° page. 20

C-56

'7.269E-06-

0.0410

CVP-2003-00018
Rev.0

2.468E-05.

0.1392

L4

-

Summary : 117-DR Cleanup Ver:.fzcatxon - Deep Zcme File:.117dr_d.zad
} ) Total Dose Contr:but:.ons TDOSE{:.,p,t) for: Ind:.vldual Rachonuclldes {i}. and. Pathways (p)

L . - ' As mrem/yr and Fracticn of Total Dose At t = 7.200E+00 years: -

0 . o Water Independent Pathways (Inhalatiori excludes. radan})

[+] ©i. Ground ., oo ichalation ©u  Radon ... Plant S Meat C 8011
Radio: ARARARARARARRRAR. ' RARARARARAARAAZN: RAARARARARAAKRAK ;AAﬁﬁﬂiﬂﬁﬁﬂﬁiiiﬁﬁ/.iiﬁﬁﬁiﬁiﬁﬁiﬁﬁﬂﬁﬂ‘:’ AR ;. :
Nuclide mrem/yr fracti - : mrem/yr fract.. © mremfyr - fract.. mrem/yr- fract. mrem/yr fract. - mrem/yr Erack. .
AARAARR ARAARRRAZ AARRRR ; - RAARAZ uﬁAﬂiAﬁf'iﬂﬂﬁﬁiﬂﬁﬁ iiiiii‘-iiﬁﬁﬂiiii'iﬁéﬁﬁi;h“‘"““‘ ARARRE . ARRAAR | ARARRAR -
Am-241 - @.000E+00°0.0000 0:000E+00 .0,000340& 0.0000  0,000BE+00° 0.0006° 0.000E200 ¢.0000 " 0.000E+00 0.0000 o,oooa+oo 0.0000
c-14 0.000E+00 0.0000 "0.000E+00. © 0.000E%0G 0-0000 0-0008+00.-0.0000 0.000E+08 4.0000 - 0..000E+00° 0:0000 -0 .000E+00 0.0000

- Co-60°, 0.000E+00 0.0000  0.000E+00- L 0.000E+00 0.0000. -0, 000E+00- 0.0000" 0.000E+00 ©.0000:  0.000E+00 0.0000 0.000E+00 ©.0000

© C$-137 0.00CE£00 0.0000 ~0,000B+00 | 0.000E+00 - 0.0000. - 0,000E+00 0.000G ¢.000E+00 0.0000  0.000E+00  0.0000 : 0.000E+00. 0.0000
Eu-152 = 0.000E+00 0.0000 ©.000E+00 " 0.0G0E+00.0.0000- -0.000E+00 0.0000 0,000E+00. 00000 0.00GE+00 0.0000 : 0.000E+00 0.0000
Eu-154 '0:000E+00 -0.0000 0.000E+00 _ 0.000E+00.0.0000. - 0.000E+Q0 0:0000 G.000E+00 (-0000. “0.000E+0D 0.0000 0.0C0E+G0 0.0000
Bu-155 ‘@ O0DE+00 0:0000 0.000E+00 0.0000 - 0.000E+G0-0.0000 . 0.000E+00 0.0000 0.000E+00. 0.0000 . 0. D00E+00 0.0000 0.000E+00 0.0000
Ni-63  -0.000E+00 0.0000 - 0.000E+00 0:0000 . 0.000E+00 0.0000 - .0.000E+00 0.0000 0.000ELO0 0.0000 - 0.000E+00.0.0000 . 0.000E+00 0.0000
Pu-238 - 0.000E+00 0.0000 0.000E+00- €.0000  0.000E+00° 0.0000 .- 0.000E+00 ©.0000 0.000E;+G0-0.0000 0.000E+00 0.0000 . 0.000E<00 0.0060 .
Pu-239. 6.000E+00'0.0000 0.000B+00 0.0000 ¢ 0,0008+00-0.0000." 0.000E+00.0.0000 -0.000E+00 070000  0.000E+00: ©.0000 | 0.000E+00 0.0000 -
" Pu-240 0.000E+00 0.0000 0.000E+0GC ©.0080 * 0.Q00E+00. 0,0600 - 0.000E+00.0.0000 *0.000E+C0 0.0000 - 0.000E+00 0.0000 - 0. 000E+D0 0.0000

© 5r-%0 -0.000E+00 0.0800 0.090E+00 0.0000 " 0.000E+00- 0.0800 - 0.000E+00 ©0.0000 ~0.000E+00-0.0000 - 0.000E+00 0. 0000 0.000E+00 0.0000
FEEI7Ef TITTIITIE LTEITT PITTTITET IITIT SIILIETIL FITIf%4 ITITTILLT TIL1TT. iiiiiirii‘iiiffiﬂ‘iifffiiii‘iiiiii CIfFfETTEL fEfiff
Total  ¢.000E+00-0.0000 - "0.000E+00 0.000C 0. 600E+00 0.0600 - 0.000E+00 €.0000 - 0.000E+00 0.0000 *0.000E+00° ¢.0000 0.000E+00 0.0000

o ) - L e

’ Total Dose Comtributions- TDOSE(z,p,E) for Individual Rad:.onuclides {i): and: Péthways_. (D)

- As mr‘em/yr &ndA- Fraction- of Total Dose At.t = 7 200E+00 years .
. . . Water Deépendent-Pathways. . .

: . © . Water Lo FJ._sh = Radon : Plant © .. Meat - © 0 Milk- T All Pa.thways*
Radio- ~ARAARAARAARRAARA- RARAARARRARARARE - ARARRARARARARARA  ARAARRARAARRARAR CAARARARAARRARARR & ARARRRNARARAARAL ARRARAARAARA :
‘Huclide mwremfyr - fradt. - mrem/yr’ fract.. mrem/yr. fract. mrem/yr fract. - mrem/yr fract. = wrem/yr frack.- mrem/yr fract. o
AAARRAA"ARAARARAR ARARRR: ARARAARAR ARRRAA- ARAARAALR ARARAA-. A RA] ARARAR" ARRARARAS RARARA. ARRAARAAA AARAAR - ARARRARAR ARARAA
. Am-241- 7.070E-13-0.0000. 4.395E-15 0.0000. 0.000E+00 0.0600 . 7.701E-14 ©.0000) 1.365E-15.0.0000- 7.176E-15 0.0000  7.969E-13 0.0000
C-14- | 0.0008400 0.0000 "0.000E+00 0.0000 0.G00E+00 0.0600 © 0.000E+0D0 0.0000 0.000E+00 0.0000: 0.000F+00.0.0000 - 0.000E+00 0.0000 °
Co-60  3.092B-06 0.0174 4.660E-07 0.0026 0.C00E+00 0.0000' . 3.456E-07 ©.001§ ' 3:546E-07 0:0020 - 1.GS2E-07 0.0006 4.363E-06 0.0246

< ©sZl37 2:776E-05°0.1566 2.714E-05 0.1530 - 0.000B+00 0.0000 3.067E-06.0.0173 4.772E-06 0.0269: 3.777E-06 .0.0213 ' &6.652E-05 0.375%
Eu-152. 0-000E«00 G.0000 0.G00E+00- 0.0000 0.000E+00 0.0000- 0.000B+00¢ 6.0000. 0.CO00E+G0. 0.0060 - 0:000E+00 0.0000 0.000E+00 0.0000
"Eu-154 0.000E+00 0.06G00 '0.009E+00 0.000C 0.000E+00 0.8000.  0.DOOE+00 0.0000 0.000E+C0 0.0000 ° C.000R+00 0.0000. - 0.000E+00 §.0000
Eu-155 0:000E+00 0.6009 °0.000E+00 0.0000 0.000E+00-0.0000 0.000E+0C Q.0000 ~ 0.000E+0Q 0.0D00 ° ©.CODE+00 00000 0.0OQE+00. 0.3000
Wi &3 “5:940B-05 0.3350 3.035E-06° 0.0171-: 0.000E+00 0.0800 6.614E-06 §.0373  1.744E-06. 0.0098" 2.047E-05 0.1154 9.126E-0S ©.5146
Pu-238 4.4%7E-06 0.0254. Z.798E-08 00002 . 0.000E+00 0.0000 "4.927E-07 ©.0028 . 8.888E-(2 0.000%1 4.622E-08 0.0003 - 5.073E-06 0.0286"
Pu-239° 3.745E-10 0.0000 - 2-330E-12 0.0000 ~0.000E+00 0.0000 4.1028-11.0.0000 7.4188~13 0.0000: 3.847E-12 0.0000 4.224E-10 0.0000.
pu-24¢ 2.711E-09. 0.0000 1:656F~11 0.0000 0.000E+00 0.0000 2:9708-10 ©.0000  5.355E-12° 0.0000  2.786E-11 0.0000 . 3.058E-0%- 0.0000" -
Sr-90°  8.198E-06 0.0462 2.588E-07.0.0015  0.000B+00 0.0000 .9.8195-07 ¢.0055 3.890E-07 0.0022. 2.845B-07. 0.0016 - 1.011E-05 0.0570
TITEEE fIfiiiiff fEEELT  TTITETILE fEfE i1 ’fI1 f1f4f LRI PEREIEELT I8F9F FITEFREIT ITILIT L IIITRIIRET IITELC TIEIRTENL LIfitr
Total . 1:030E-04 0.5806 '3.092E-05 0.1724 ~0.000E+00 0.0000 ~1:150E-05 G.064% -1.773E- 04

1.0000



1RESRAD,

. Sun_nnary

Radfi.d.-‘
Nuclide -

SAKERAR A

Am~24%
. C-14
- Ce-80 -~
Cs-137

Bu-152

Bu-154
.Bu-155

Ni-63:

Pu-238 .

Pu-239 -
- 0. 000E+00
. 0. 000E+00

Pu-240

Sr=90"

. OIIIELIT

" Total
G N

Sr-90 ¢

TITE4IT.

Tetal
_o*5um of

e

. 0000E+00°

. 0.-000E+00-

0.000E+00"

- 0 00000,

. 4. 6T0E-05,0.1429
. 0.000E+00 0.0000
. 0. DO0E+DO 0.0000
-0 .H00E+D0 0.0000

Version 6.21

T« Limit =

G.5 year -

: 117-DR Cleanup Verificaticen - Deep Zone -

* Total Dose Contrlbutzons TDOSE (i, p, t) for imdividual Radiomuclides (:l.) and

Ground

DAAAAAAAAAHAAAAAA‘

em/ yr fract. |
e i 5 p‘;ip" i "
00000
0..0000
000080
0.0000
0.0080

0.DOOE+00
0.000E+00

0.000E+08
0. 0ORE+0D
4. 0008400
0..000E+00

0.0000.
0.0000 -
00080
0.0000
Q.0000
£.0000
IITiiI
0. ooon

. 00OE+00

ITETITTIT

Total Dose Con::r:.but:.ons TDOSE(l,p,t) for Ind:.v:.dual Radlonucln.des (1) and

,15.7113ﬁ12 0.0000
. G.GOGE+QC¢ 0.0000

2.2348-06 0.0068 :

1.130E-04 0.345%
1.780E-08vo. 0545
1.512E-09 §.0000

©1.094E-08 ©.0000
o 1.373E-05, 00420

fIf15%38 fITIIT -
1.935E~04, D.5922.

. 0..000E+00
0. 0OOE+00:.

0. GFOEF00

0.0000

. 0.000E+00

- 0. 000E+00

.U'OOBE+OD

© 0. 0CDE+QD

10/31/2003

13:39. Page

‘As mrem/yr and Fraction of:Total Dose At t

. Inhalatiou
""""""""""“""'ﬁ
mrem[y‘r fraet.

0.0000
0.0000
;0.0000
0. POOEXQD- G . 0000
0. 000E+00
0. D0OE+00
0. 000E+00

. 0O0E+0D;

0.0000
0.0006
9. 0000
0.0000
0.0000
0.0000

0.0068+00,
0.000E+Q0

FIEfIifie

.0.0000"

9.0000-

0.Q00E+00

20.0G0E+00
~0.000E+00
Ciffitfiis
< 0. 000E+00

Ififi1-
0.0000.

Radon-

owoooa+oo,o,oaoo

: 9 0D0E+00 C.0000

C.000E+00:0.0000

0.000E+00. 6.0000"
©.000E+00—0.6000. .
.0.000E+00
. 0. 000E+00

0.0000
0.:6000
0.0000

0.000E+00
0. ¢H0E<00

0.0000C
$1£111

70_eaa£+ou
0.000E+00
* 0., 000E+00:

0.6000 .
0.0000

0.0000 ‘0.000E+00

0. ooeo’

Flant

mrem/yr fmct.

P T S Py

0. 0p00
0.000p
0-0000
6.0000
6.0000

0. 000E+00
0.000E+00
O.000E+00
0.000E+00
0 000E+00-
0. G00E+O0
0.000E+00

0.0000
0.0000
0.6000
0.0000
0.0060
0.0000
firgts

0.000E+00.

0-.000E+00.-0. 00007

- As mrem/yr and Fraction of ‘Total Dose At-t:
' - Water Dependent Pathways, ’

" Fish

. BAARARASRIDRARARR .
1 . mrem/yr

'3-560E—i4¢0.ouud
.4 .000E+00 0.0000

3.377E-07 0.0010

.'4.5877E-05. 6.1401

0..000E+00
0, 000E+00.

5. 786E-06
1.1L0B-07 0.0003

9.43CE-12"0.0000
6.822E-11 0.0000
o 4.334E-07

1Tttt
0.1608

FEFIEITIL
5., 244B-05

©§.000E+00

" 0D.0COE+0D

0.0013 -
P e

Radon

‘0..0000
0.0000
¢.0000
¢.0000

€ .000E+00"
©.009E+00
©.000E+0D
0.000E+00

0.G00EL00
0.C00E+00
0. 0008+00
0.000E00
0.000E+00
0.000B+00

0.6300
£0.0000

0.0000
0.0000

FaTste]

0:000E+00 0:0000

all water independent and.dependept pathways.

fract .

 §.270E413
- 0.000E+00
2.5138-07 ©.0008"
5.190%-06
0.000E+00 ©.0000 -
{0.000E+00 0.0000

0.0000.
0.6000.

0.0000

0:0060. 1: 6473 OG

0.00QE+00 0.0000

.1,.263E-05 0.0387
 Y.959R-06 0.0060
'1.664E-10 0.0000

¢.0000 .

-0 000800

.2 0.000E+0D

"0.000E+00
- 0.0DOE+00
EEfEITIE

-.3.087B-12

1.204E-09.0.0000 -

0.0050

2.1¢2E-05 0.0664

C-57 .

£ 6.611E-07
TIIfIL -

‘0 :000E+00

2%
File: 117dr d.rad

= 1.500E+01 years,

Water. Independent Pathways (Inhalation excludes raden)

Meat

mrem/yr fract. -
" A- ﬁ-p n—i -'P ‘P ‘Bﬁ -
6. 000E+80

0.0000
0.0600
0.0000
0:000E+00 0.0060
0.0000
¢.0000

0. 000E+00Q

0. G00R:00.
0. CD0E+00
G-0000
0.000E+00- 0.0000
0. 0Q0E+00°

0.0000

fifiis

0'0@6E400 £0.0000

15008401 years

1.142E-14
0.000E+00.
Z.642E-07:
8.275E-06
0.00CE+00
0.000E+00
0.000E+00,
3.379E-06
3:598E-08

6.0000
0.0008
0.0253
0.0000
0.0000
0.6000
0.0103
.0.0001
0.0000
2.23I1E-11 0.

iiiigsiii

1.262E—05,q.0386

...... P

ARRARA -
£ 0 -BO0E+00

.0 .080B+00
.0, 000E+00",
0. 0000

0.0000

£.0000 0.000E+00

. 0.000E+00

©.0000 - y
©0.000E+00

0. 000E+00
20, 000E+00 "
-3.932E-05

0G0
0.0020
ITLfii-

CVP 2003-0001 8

" Rev. 0

Pathways.{p} = '_

"Milk

mrem/ yr fract.

ARAARAARA .
0.0000
0.000R+00

0.0000
0.0800

0.C00E+0D

0 0DOE+00
0.0DOE+E0
0 .QDOE+00
0.000E+00
0 .000E+00

9.0000

0:0000

0.000E+00

TIFIfREEE fTIIIT

Pathways (p)

S.905E-14 0.0000
.0.0000
7.727E-08
6.456E-06
0..000F+00

0.0158
0:0000C

0.,000¢
0.1204
0.00605
0.0000

1.851E-07
A:572E-11
1.138E-10
4.798E-07
fI3ITITIT
4.852B-05.

¢.C015

0.1424

FAARAA .
0.0000 .
0.0000° ]
'0.000E+00.
0.0000 -

0.0000
‘0.0000°

0.9000 -
0.0000:"

0.0000 - .0.000E+QC

- 6.444F~13

0.0002
©1.124E-04

0.0000
-0 -DO0KE+00
.1.706E-0%

0.0000 .

1111 :
3.267E-04

mrem/yr fract 4

. s—q-"- uuuuuuu

0.000E+00
0. 000E+00.
0 .000E+00

0.G000
0.0000
£.0000

4 0.9000
0 D00E+00 0.0000..

0.000E+00.0.0000 .
0.000E+00. 020000
C.000E+GD.
0.000E+Q0 .
O.000E4+Q0
©.000EF00:
0 .000E+00-
fTiififit

0.0000
0.0000. ;.
0.0000:
0:0000 -
fif1is: .
0.0000

. All Pathways*

_IH.‘?@{E_ fragt.. .’
a. IOOO-;
0.0000 -
0.0097
0.3440
©.000E+00 0-.0000; ;
¢ Q00E+00 0.0000.
0.0000, .
0.5330 ;.
0.0615 . -
0.0000:.
60000
0.0518
fiiiii:
1.0800 =

0 .000E+00.
3.164E-06

1.742E-04
2.009E-05

1.235E-08
1.693E-05.
iR SRR

0.0000 . -



" 1RESRAD,
Summary

. .

o
Radio-.
Nucl :.de
Am—241

Cc-14 ¢
Co=60"

T Cs-137
‘Bu-152- -

- Eu~154
- En-l155.
Ni-63
Pu-238
Pu-2339
CPu-~240-
Sr-20 .
Iir1iis
Total’

Am—zgl
«-14
Co-60
Csi137
Eu-152
Bu-154 -
Bu-155

- Ni-e3¥
Pu-238
Pu-239
Put240
Sr-%50

- frIrii
‘Total

. ¢*Sum of

CVP-2003-00018

Rev. 0
Version 6.21 - T« 'Limit,= 0.5 year _ 10/:‘.1/2003 i3:39. Page 22; S .
: 117-DR Cleanup Verification - Deep Zone- - - F:Lle 117dr_d. rad : o I
Total Dose C.‘Ontrlhuta.cns TDOSE(:.,p,t) for Inchv:l.dnal Rad:.onuclades {i) anci Pathways (p)
‘As mrem/yz: and Fraction of Total Dase At't = 4.200E:01 years.’
. Water: Independent Pathways - {Inhalation. excludes .radon) . ) . .
© 0 Ground -~ Inhalation ~ - . Radon . . ‘Plant g Meat . coo Milk L Soil - -
L ?"F'F"'iﬁiﬁﬁ?ﬁﬁﬁ'ﬁ??ﬁ""fP ‘ ﬂ “ RAAR Piﬁﬁiﬁiﬁﬁ- '.'iiﬁﬁiﬁP-iiiiﬁiiﬁﬁ--‘"" P‘P‘iﬁii‘!‘iiiii‘FP‘P"P"P"'-‘ ‘ RRARR -H“i'!"iﬁiﬁp ' ARRE '_p".p"ﬁﬁﬁp"ﬁ‘p"n‘ﬁp"ﬁp“p“iﬁ‘ F"p"p"'p";“p";“ii;—iip"iﬁi
wrem/yr, fract.: - mreinfyr - -fract mrem/yr. . fract. . mrem[yr fract: = mrem/yr fract. ' wmrem/yr fract.. . mrem/yr fract.

Agﬁ A- A‘ A- A‘A‘ A‘ m‘ ARARR .7 A - n _ A - ;nh _ ﬂ — A _ ﬁh ﬁﬁﬂ A‘ Aﬁ h- ) 1
‘0.000B+00 0:0000 "~ 0.000E#00 0.0000 ©.000E+00°0.0000 0.000E+00 0.0000 0.000E+D0 -0.0000  0.000E+0D 0.0000 0©.000E+00 0.0000

“OUQ00EF00- 0.0000. ' 0L 000E400-0.6000 ¢.000E+00 0.0000 - 0.000E+00  0.0000 - 0.000E+0C ¢.0000 " 0. 000E+00 0.0000. . §.0008+00 0. 00003
‘0.0C0E+00 0.0000 * 0.000E+00 0.0000 0.000E+00. 0.06000 ° (.DOOE+00°0.0000 0.0G0E+0C §.0000. 0.Q00E+Q0. 0.0000.. 0.000E+00 0.0060

@.000E+00- 0.0000 0.000E+00:°0.6000 -/ 0.000E+00 00000 ~ 0.000E+00.-0.0000. . 0.00DE+30. 0.0000 0.Q00E+0G" 0.GO00 - .0.000E+00 0.0000

: 02000E+00- 0.0000  0.000E+0G 0.0000 - 0:C00E+400 0.0000 - 0.000E+00. 0.0000 - §.000E+D0 0.0000  §.000E+00 0.0000 - 0.0008+00 0. 0000
0.000E#+00°0.0000 - 0. 080E+00 0.0000 -0.000E+00 0.0600 . 0.000E+00 0.0000  6.000E+00 0.0000 "0.000E+00.0.0000 0.000E+00 0.0000

0. 000E+Q0 0.0000 "0.00G;EJ-OD '0.0000 “0.000E+00 0.0000 0.000E+00 0.0000 -0.0QUEHDU 0.00C0 /0. 000E+00 0.0000° 0.000E+00 0.00060
1 0L 000E+00 0.0000 " 0.000E+00° 0.0000 - +0.0005+00 0.0000 0. 000E+00 0.0000 -0.000E+00 0.00C0 - 0.000E#00 0.0000 " 0.000E+00 0.0000"

IITEFEEEE PITP6T IETTRE8F7 FRRE0% FIISEREET SEPRRf TRETINIIT ITITE DEETRIS1T PITTET IRLPTITPL TITELE ITIIETEET ITFIfL

{0, 600E+00 0.0000 0. DDGE#OO‘O' 0000 " 0.000E+00 ©. GGOO 0. 000EX00- 0.0000 0.000E+00 0.GQ00. 0.000E+00 0.0000 0.000E+00 0.0000

Total !)osa Cont.rlbutlons TDDSE(J.,p,t) for Individudl Radienuclides {i) and Pathways {p)
" As rnrem/yr and Fraction of: Total-Dose At t = 4.200BE+01 vears
Water- Dependent Pat:hways

a0 Hater, LT Fz.sh T Radon A Plant : < Meat A1l Pathways* o
 AARAKAARARARABAA < A iz Usiesza L pausssszzssscsss . ! RARARAA -
mremfyr 'fract. mrem/}_n_c" fract.  mrém/yr fract.. mrem/yr fractl: mrem/yr frg.g:l:_._ L mremfyr. fract.. mremfyr :
Chm A AAAAAA - AARAAS SARAR . AAALAR S Erass Y RERESLER RAARAA AARALAL AA " AAAAAARAA AARBAA - AKAAAKARA BARRAZ..

'9,141E-11 0.0000 - 5.71SE-13 O.DDOG"O;OOOE%OD'D.OUDU':;.OOSE-ll ¢.0060 1.3703f13‘o.0000 ~9.568E-13 00000 1.032E-10 0.0000
-6 000E+00 0.0000 0.080E+00 0.0000- -0.000E+00 0.0000  0:000E+0¢ ¢.0000 .0.D00E+00 0.0000 0,C00E+00 0.0080 0.000E+00° 0.0000

1.759E-07 0.0003: - 2:664E-08 0.0000 0. 000E+00 0.0000  1.987E=08 ¢.0000 2:120E-08 0.0000- §.147E-09 -0.0000. 2.498E-07. 0.0004
6.862B-05- 01021 "6.739E<05'0.1002 - 0.000E+00 0.0000 = 7.656E06 0.011a . 1.239E-05 0.0184  5.582E-06 0.0143. . 1 656E-04 0.2464-
0:0D00E+00 0.0000 0.000E+DO 0.0000 * 0.000E+00 0.0000. 0.000E+G0 0.0000 0.000E+00 0.0000 G.000E+00 0.0000 - 0.000E£00° 0.0000, .
0.008E+00" 0.0000 - 0.060E+00" 0.0000  0.000E+00 0.0000 ~0.000E+00 0.0000 - 6.0G0E+00 0.0000 G 000E+00 €.0000 : 0..000E&00 0.0000 -

0.:000E+00 0.0000 .0.000E4+00 0.0000 D.'DODF#'GO 0.0000 ' 0.000E+00 0.0000 ©.000E+00 0.0000. C.000E+00 0.0000 - 0..000E+00 .0.0G00

. 2.G49E-04 0.3792 1.306E-05 0.01%4 0.000E+00 ¢.0000° 2.855E-05 0.0425 ~7.705E-06 0.011S6 §.923E:05 0.1327 3.034E-04. 0.5853

7.830E-05- 0.1165 '4.890E-07 5.0007 -0.000E+00 G.0000. '4:6498-06 0.012% '1.610E-07.0.0002 £8.221E-07 0.0012 B.842E~05 -0.1315
7.299E-09 0.0000  4.571E-11-0.0000 --0.000E+00 0.0000 * 8.081F-10 0.0000 1.515E-11 0.0000 7.651E-11 0.0000 -8:242E-09 0.0000
5.272E-08 0.0001 ~ 3.2528-10°0.0000 0.000E+00 0.0000 5.822E-09 0.0000 1.084E-1070.0000 5.5338-10.0.0000 ~5.953E-38 0,0001

'©1.975E-05° 0.029¢ -6.251BE-07' 0.0005 0.000E+00 '0.0000 .2.379E-06 0.0035 9:6228-07 0.0014 €.551B-070.0010. 2.441E-05 0.0363
1TTTITTT TITERE IPfRTILITC ITIETT. PETESTRET $TRITY ITIEFEFEET SEPEEE ffITETET fTREfT  fIIEIENY IREIET IFTIfTsss TI9167
4.218E=04 0.6275:" 8.159E-05 ©0.1214 0.000E+00 0.0000 4:726E-05-0.0703. 2.124E-05 0.0316.-1.003E-04 0. 1492_ 6.722E-04 1.0000"

all water independent and dependent pathways.

C-58

ABEAARARA ARAREA. ARRKAARAR ARAAAA 'ARARARAAA ARRAAK - AAARSARAR. ARAARR ~ AAAARARRR AAARAA .

0.000E+¥00 0.0900.  0:000E+0070.0000 0:000E+00° 0.0000 ' 0.000E+00. 6.0000 ' ('.000E+00 0.0000 0:000E+D0 0.0000 ©.000E+00 0.0000. "

~+ 07000E+00 00000  0.000E+00 0.0000. (.000E+00° 0.0000 ~0.000E+00 ©.0000 0:000E+00-0.0000 .0.00UE+00 0.0000 0.000E+¢0 0.0000 .
¢ 0U0E+00-.0.0008  0.COUE+00 0.0000 ' 04000E%00.0.0000  0.000E+00' 0.0000 . 0.000E+00 0.0000 0:000E+00 0.00600° 0.0GO0E+00 0.6000%

" -ULG00E+00°0.0000 -0.D00E+00 0.0000 ~0.06DE+00 0.0000 0.D00E+G0 0.0000 - 0.000E+00.0.0000 0,000E+00.0.0000 -0.000E+06°0.0000:
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Rev. 0
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Summary : 117-DR Cleanup Verificaticm -~ Deep' Zone IERSRA Fa.le. 117dr d.rad - - . ; ’ o ' T

Total Dose COntr:.butlons TDGSE(:.,p,t.) for Ind:l.v:l.dual Radiomiclides (i) and E'at.hways {p)
: As mrem/yr and Fracticnm of - Total Doseé At t = -1.380BE+02 yvears
. Water- Independent Pathways {Inhalation exc!.udes radon}-

Iuhalatlon " Ragon .+ "Plant - 3 ‘Meat Miltk . C .8oil -

AR R ABAAR AZAAA A . RARARAAARRRRAAAA  ARARARRRRRARAARA ﬁiﬁﬁﬁﬁiﬁﬁiﬁiﬁiﬁi

_m,_re_m/_y_:r ‘mrem/yr fract. - m:emj}q.— fract.- mrem/yr fract.! wrem/yr fract. wmrem/yr fract,
BAARRRAAA ARARAR ARARARAAR 5 ARRAAR ﬁﬁﬂiﬁiﬂna.aiﬂﬁaa.Aﬁiﬁiaﬂiﬁﬁ ARAABA AAARRARASR ARRAAR AARRAARAR AARRRA
.. 0.000E+00 ] ,,ﬂq_pongno 0..0008+00 0.0000 . 0.000R+00. 0.0000 ©.000B+00 0.0000° ©0.0C0E+00 0.0600° -0.000E+00 0.0000
C-14. . 0, DODE+O0C  0,.000B+00 02 -0.000E+000, 0080 0.000E+00 0.0000° C.000E+00 0.0000 0.000E+00 0.0000. 0.000E+~00 0.0000
' | 8-000E+00 “Q;OOB£+00. : ;" 0.000E+00 0.0000 0.000E+00 00000 0.000E+00 0.0000 0.G0E+00 0.0G00 ~0.000E+00 0,0000
‘8. 3 0. 000E+00. - ©.0.000E+00 0.0000 0.000F+00 0.0000  0.000E+00 0.000C '0.000B+00 £0.0000 0.000E+00 0.0000

-152), 0. oqu+un; - 0. 000E+e0 0.00GE+00 0.0000.. '0.000E+00 -0,0000. 0.000E+00 0.0000 0.000E+00 0.0600 0.0O00E¥00 0.0000 -
Eu-154. 0.Q00E+00 - -0.000E+00 ¢ . 0:000E+00 0.0000. .0.000E:+00 0.0000. D.DQO0E+00 0.0000 0.000E£00 0.0600 0.000E+00 §.06G0:
Eu;isS'-ONQQOE»DO_ ; 0. 0O0E+00 ' 0.000E+00 0.0000 ©0.000E:+00.0.0000 0-000B+00 0:0000 0.000E+00 010000 0.000E+{0- ¢ 0000

N3i-63 .. . 0-000E+00 0 . 0.000B+0 0.000E+00. 0..0000. 0.0D0E+00 0.0000- 0.000B+00 0.0000 0.000E+00.0.0000 ©.000E400 0.0000 . .-

. PR-238° 0.000E+00 0:000E+00 -7 0.0008+00 6.0000  0.000E+00. 0.0000  0.000E+00 0.0000 0.000E+00 0.0000 . 0.000E+D0 0.0000

Pu-239- - 0.0008+00 . 0. 000B+00 '0.5000 . 0:0008+00 0.0000 0.000E+G0. 0.0000: ¢ .000E+0Q £.G000° 0.000E+00 0-0000 ©.000E+00 0.0000 -
Py-240 .0.00UE+00.0.0¢00  0,000E+00 .0.0000 0 000E+00 ¢.0000 0.000E+00 0.0000 OI0DOE+D0 0.0000 “0.000E+00 0.0060 -0.000E+00 0.0000:,
S5r-20° 0.000E+00 0.0000 -0.000E+00 0.0000. 0.000E+00 ¢.Q000: .0.00Q0E+00 00000 . 0.000E+00 0.C000 - 0.0005+00 0.0000 - ¢.00GE+00 0.0000
EEFEEE PEEIFTPET ff47%7. TFITFFTEF ffiffs ITEISTREL TETTST ITFIFIfET TTEET  FrFRfrissf 113173 TITIIEEET ITTILYT fETTETIEY §ifiif
. Total" 0. 000E+oo;o;ouou o;no£E+nD 0.0000 . 0.000E+00 0.0000 [ 0:000E+00 0.0000. 0.000E+00 ©.G000 0.000E+00 0. 0000 0.000E+00 O, 0000

0 . .
’ Total Dose Contr:.but.lons TDOSE(:L,p,t) for Individual Radiocnuclides - (i) and Pathways (p}
o As mrem/yr and Fraction of Total Dose At t & 1.380E+02 years
0 S T . : - Water Dependent Pathways
‘o . . F:_sh oo .- Radon . - Plant- = - ALY Pathways*- -
Radio-- AAAARARAAARARAAR. AARARA ARRAARAALR ARRRARARRARAREAK- ARAARAAARAAREAAR

Nuclide  mremfyr fract.. . mtem/yr fract. ‘}nrei:flfyr".'ffcact, : mrem/yr fract‘,: fract.:

- ARAARAR AAAAARARE ARERAR  AARARAAAR ARRAAR ﬁﬁiﬁiﬁgﬁi.ﬁiﬁﬁiﬁ'-""" ARAR ARRRRA. L7 \ABAAARA AARRRK .
Am-241 1;2133-09,0.0000 7.617E-12.0.0000 0.000E+00 00000 1.340E-30.0.0000 2.498E-12 0.0000 1.374F-11 0.0000: 1:369E.09 o,ooao-,
. G-14 0 0.000E+00.0.0000 O.CO0E+0Q 0.0000. 0.000E+00 0.000C 0.000E+00 0.0006  0.000E+0C '0.0000 O0.000E+00 0.0000 O.000E+00 0.0080 .
Co-60 - 1.886E-12 0.0000 2.858E-13 0.00%0 0.00QE+00-0.0000- 2.133E-13 0.0000 2.289E-13-0.0000 6.615E-14 0.0000 - 2.68GE-12 0.004d"
©s-137, 2.432B-05 0.0260" 2.350E-05 0.0256 : 0.000E+00 -0.0000 L2.717E-06 4.422E-06 0.0047 2.409E-06 0.0036. 5.876E-05 0:0628~
Eu-152  0.000E+00 0.0000° 0.000E+00 0.0000, 0:0008+00 0.0040- 0.000E+0Q
Eu-154 - 0.000E+00 0.0000 ©.000E+00 0.0000 . 0.000E+00 00000 . 0.000E+09 )
Eu-155  .0.0GGE+00 0.0000. 0.000E+00 0.0600 - .0.000E+00 010000 0.000E+00 .. ©.@00E+00 0.0000 -0.000E+00 0.0000 0.000E+00 0.0000
| Nis63_. 4.143E-04 0.4431 . 2.124E-05 0.0227 0.000E+00 0.0000 4.645E-05 - 1.258E-05 0.0135 1.4538-04 0.1554 6.400E-04.0.6843
Pu-238. .2.020E-04 0.2160 1.263E-06'0.0014 0.000E+00 ©0.0000 2, 233E-05 0.0239. 4.170E-07 0.0004 2.125E-06 00023 2.2818-04 0.2439°
[ Pur239 2.665E-08 0.0000, F.704E-10 0.0000 ©.000E+00.0.0000 Z.950E-09 0.0000 '5.6738-11 0.0000 . 2.785E-10 00000 -3.015E-0870.0000 -
Pu~240. 1. 9035—07 0.0002. 1.192E-09 0.0000° 0.000E+00 0.0QQ00 2. 10BE-08 0.0000 3.9368:10 0.0000 2:0068-09 0.0000 2.154E-07 0.0002
. Sr-%G-. 6.530E-06 0:0070° 3.067E-07 6.0002 -0.000E+00 0-0000 7. BEYE-07. 0.0008° 3I.1938-07 0.0003. 2.303E-07 D.0002 8.073E-06 0.0088& .
'iiiffif $TEfT155F f1E197. fEPITELEL TI178T fEETE911T $3978f fTITTTfeSf TIffif. I981Cifff Iffiff LITTITI3T 131037 IITTI181T ¥ifiit
‘Total  6-474E-04 0.6523, 4.661E-05 0.0498 0.000E+G0 0.,0008 7.231E-05 0.0773 . 1,774E-05 0.019%¢ "1.511E-04 0.1416 9.352E-04 1.0000
o*Sum of all water independeat and dependent pathways. e T ) o L R S

mrem/yr fract -

'0.0O0E+00° 0.0000 ©.000E+D0 0:.0000 0:0G0E+G0 0.0000

L)
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G.000E+00 0.0000 -0.000E+00 0.0000 . 0.000E+G0 0.000D~ :



CVP-2003- 00018
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‘Version 6.31 T« Limit = 0.5 vear 16./31/2003

1RESRAD, .
117-DR Cleanup Verification - Deep zane

13:35. Phge. 240 e oo Ti e e

Filey 117dr_d. rad

Total Dose: Contrlbutzons TBOSE(I p,t} for Ind:w:.dual Rad:.onuclldes {1} and Pathways (p)
: As. mrem/yr and Fraction of Total Dose At t = 3.000E+02 years

"o : . . ’ . Water Independent Pathwayz {Inhalation-extlules radon)

I -4 Ground Inhalatlon LT Radon I
Radio-.,iﬁiﬁiiiﬁﬁﬁﬁiﬁéﬁi.-‘“"' AR "ARARARARARARRARA ARKAARMARAAL B AA - v AAK
Nuclide mrem/yr .fract. m:rem/yr fract., mrem/yr fract.. mremfyr fractq fr'ag:t‘.' mrem/yr fract
AARAARA MARRARARS AAAAAR  ARRBARRAR ARARAR RARARARRE ARRRARY A - ARRRARR KAANE ARARRARKA & .
Am-241 0.000E+00 0.0000 O.000E+00 050000 0.000E+00 ©.0000. 6. 000E+00 0.0000° 07000400 0-0000 0. 000E+00 o.oouo]'o;oooz+oo 0.0600
C-14- - 0:000E+00 0.0000..0.000E+G0-0.0000 '0.000E+00 0.0000° 0:000E+00 0.0000% §.000E+00 0.0000 0. 000E+00 0.0000 '0.0COE+00 0.0000<
Co~60  0.Q00E+00 :0.0000 -02@00E+00 0,0000: "0.000E+0C ©:0000- 0:000E+00 010000° 0.000E+00 0:6600° 0.0DU0E+00 0.06000 - D.0C0E:00 0.0000° -
Cs-137° 0.000E+00 0.0000° 0000E+00 0:0000 - 0.G00E+00 ¢.0000 0_060E+0D 0.0000" 0/000E+00 6.9000 0.000E+00 D.6000¢ 0.00GEH00.0.0000
Eu-152 . 0.000E+00 0.0000 0J000EX00 0.Q000. 0.Q00B+00 0.0000° 0.000E00 0200000 CG.000E400 €.0000- 0.000E+00 0.0000: 0. 060E+00 0.0000°
Eu-154 © -0.000E+00 ‘020000 0.000E+00 0.0000° 0.000E+00 0:0000 0©.000F+00-0.0000- 0.000E+00 050000 . 0.00OE+G0.0.0000 '¢.000E+00 0.0000°
Eu-155 0:000E+00 0.0000 0.000E+00 0.0000 0/000E+00 ©.0000  0.000E-00 0.0000 0.000E+00 0.0080 O.CG00E+0C 0.0000 . 0.000E+00 0.0000" _
Ni-63 - 0 000E+00 0.8000° 0.000E+00 ©.0000 U.J000E+00 0.0000 0.006E+00 0.0000  §:000E+00 0.0060. 0.000E 00 0.0000 0.000E+00 0.0000
Pu-238 . 0.000E+00 0.0000. ©0.000E+00 0.0000° ¢.000E+00 0.0000° ©.000E¥00 0:0000° 00008400 0:0000 0.000E+00 0.0000 - 0.0G0E+00 ©0.0000"
Tu-235 0.000E+00 0.0000- 0.000E+00 ¢.0000 . 0.000E+00 0.0000- 0 006£%00-0.0000 ©i000EZ00 0.0000 0. 000E+00 0.0000 . 0:000E+00..0.0000
Pu-240 0.000E+00 0.0000" 0.000E+00 0.0000  ©.000E+00 0.0000 '0.000E+00 0.6000 . ©.000E+00 0.0000 ©.0COE+0C 0.0000 - G.000E+00 0.0000
Sr-90  0.000E+0C D.0000- 0JOQOE+DO 0.G000- .000E+00 ©.0000 ¢ 000E¥0f 0.0060- 0:000E+00 0.0000 0.000E+0¢ 0.0000° 0.000E+0U0 0.0000
fEIf17% PERSEFL97 IIf81T SITISIITE I1FII% PITIRIEEE IIFITLC III8TI4I5 PRIIEE CTRIRTITEE PRRRER QYEREROLY Lf8f87% - LITIINIET fEffEf
Total - 0.000E+0C 0.0000 0.000E+00 0.G000 - 0.000E+00 0.0000" o'oﬁoE¢oo 0. obnu' 01 000E+00 0.0000 ~0.000E+00 0.0000 0.000E+00 0.806G0"

0 .

Total Dose Contributions’ 'I'DOSE(:. p. t} for: Individual Rad:l.onuclldes (1] and Pathways (p}
- . A As mrem/yr-and Fractiof 6f Total Dose At t =73, DDDE+02 years E

¢ . } ' . S HWater Depemiant Pathways ’ : s

¢ < i, Water ©. . Pish- - i  Radom . . o Milk - ©- - All Pathways*
Redid- BARBARRRSAAAAAAARA - ARRARAARAARAARAZ A&iﬁﬁﬁﬁﬂﬁﬁﬁiﬁiﬁi A - AARRRARRARRRAAAR ARRRAAARARAARARK
Nuclide mrem/yy fract.' . nirem/yr ‘fract. ~ mrem/y:r: -fract, mrera[yr frar_'t - “fract. * mrem/yr Eractl mrem/yr -fract.
E‘P'fiiiii. """""" ARA ARRARA - ‘““"'“'“"7 AARAAA - ABARAARAAA AARRA B ARARAR ARARRA v p_"n"g"ﬁp,"a ARRRRARRE ARRARR AAR AARAAE
‘Am-241  5i307E-09 0.0000° 3.35%E-11 0.0000 ©.GU0EL0¢ 0.0000 5¢assg~1o 0.0060" 1/094E-11 0.0000 5.574E-11 0.0000 5.994E-09 0.0000

“.C-14. 0.000E+00 $.00C0  0.000E+0@ 0.0000 ©.000E+00 ©.0000 0.00DE+00 0.0060 /0.CGOE+00 0.0000- 0.000E+00 ©.0000 0.0C0E:00 0.0000
" Co-g0. -2.288E-21 010000 3.467E-22 0.0000 O.000E+00 0.0000 2.588E-22 0:0800° 2,781E-22 0.0000 B8.031E-23 0.0000 ' 3.252B-21 0.0000 .
. C5-137 1.248E-06 00017 1.226BE-0§ 0.0017 ©.000B+00 0.0000° 1.395E-07 0.0002 2.273E-07 0.0003 -'1:751E-07 0.0002 -3.016B<06 0.0042 . -

* Eu-152 0.000E+00 ©.9000 0.000E+00 0.0000 ©:000E+00 ©.0000 0.600E+00 0.0000° 0.0C0E+00 0.0000 '0.000E+00.0.0000 0.000E:+00 0.0000°
_Eu-154 0.000E+00 0.0000 . 0.000E+00 G.0000 ¢.000E+D0 0.0000 0:000E+0¢ 0.0000 " 0.060E¥00 0.0000 O0.000E+00 0:0000° 06:¢00E+00- 0.0000
Eu-155 0.000E+00. 0.9000 0.000E+00 G.G000- 0.000E+00 0.0000  0.000E+00 0.0000 0.000E+0C 0.0000 0.000E+00 0.0000 - 0.000E:00 ©0.0000
Ni<63  2.779E-04 0./3893 1.425E-05 0.0200 ¢.000E+00 0.0000 : 3.117E-05 0.0437 ©8.447E-06 0:01128 O_755E-05-0.1366. 4.2945-04 0.6014 -
Pu-238- 2.466E-04 0.3482 1.555E-06 0.0022 0.000E+00 0.0000 .2.748E-05 0.0385- '5.136E-07 0.0007 2.£16E-06 0:0037 '2.808E-04 0.3932
Pu-239 - 5.550E-08 0.0001 - 3:6B0E-10 0.C000 - §.000E+00 ©.0000 6.135E-09 0.6000 31.220E-10 0.0000 '5.715E-10 0.0000" 6.270B<08 0.0001°
Pu-240 3.886E-07 ©.0005 2.428E-05 0.0000 G.D00E+0C0 ©.0000 4:.2956E-08 0.0001 5.024E-16 0.0000 4 uasz 09 0.0000  4.389E-07 0.0006 "
Sr-90  2.744B<07 0.0004. 8.667E<0D 0.0000 ©.000E+Q0 §.5000. 2,308E208 0.0000" 1 344E-08 ¢.0006 9 0.0800° 3.383E-07 0.0005 -
$1£9$3§ fTiTTdiis fPEfRf fIEfERELE SITTIF  IIFERISL PRIEEI i1 t1111f1F TEIFEF IEPTRITET fiTiir 1fif $Iffff rETiRifEs iiiixi,
Total  5.28B58-04 077402 - 1.705E-05 6.0239 - 0.C00E+0D0 0.0000 5.8B7E-05 0.0825 "$.202F-06 0.0129 1.004E-04 0.1406 7.140B=04-1.0000 .
g*Sum of all water pathways. : L T e T ' A . .

:.ndependent and depéndent

C60 -
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VEfs1on 6.21.

1IRESRAD, G.5 year

Summary : 117- DR Cleanup Verz.flcatzon -~ Deep Zone File: 1:7dr_¢ d rad
“Total Dose Contnbutlons TDOSE( L, =P t) ‘Tor Indlvzc'mal Radionuelides (i) and
. . As nremfyr and Fractiop of Total Dose At t-= 1.000E+03 years

o0 ’ N ' Water Independent Pathways {Inhalation excludes radon}

o . Ground Inhala.tlon Radon _Plant ‘_ " _ Meat
Mnclide wrem/yr fragh. - mrem/yr Fraci - mrem/yr Eract. mrem/yr fract.
-:-F-fiz-f .F“?‘P“F“iﬁiii ’-’*!EF-F-F“; P—F-F-p"a"i‘p“sp. R AR . AR R ;iiﬁiii ifﬁﬁ'}'"ii!'ﬂ"ni!ﬁn
Am-241 . 0.000E+00 0.0000. 0.000E+00 0.0000 0. eooz+00'omdnaof'o,oooa+op 0.0000 . 0.GOOE+00 ¢.0000
C=14 0.000E+00 00600 ' 0.000E+00 0.0000 7 0.000E+00" 06000 0;000E+05 0.0000° 0.000E+00 0.6000

S " 0.000E+005, oeon 0, DO0EYDO 0.0000° 0. 000EN00 0.0000 "0.0G0E+00 0.0800: 0.0D0E+00 0.0000"

y { OU00GEF0D o.qooo,.o 00OEX00 0.0000° O0.0COE:E0 0.0000. 0.0Q0E+00-0.0000
Eu-152 0.000E+00 0.0000 ' 0.000E+00 0.0000 0.000E+0¢ 0.0000 " 0.000E+00-0.0000° 0.000E+00 0.0000
Eu-154 0.000E+00 0.0000 0. 00DE+00 00000 0.000E+0C 0.0000° - 0.000E+00 0.0000.- 0.000F+00. 0.0000
+E-155 0.0D0E+00: 00000  §.00DE+00 00000 '0.000E+00. 0.00D0 1 0.0008+00 0:0000" D.000EHI0 0.0000
© Wi-63  0:000E+0070.0000 "0. 00DE+00 0.0000 ' 0.000E+00 0.0000 " 0.000E+00 00000 -0 000E+00 ©.0000
Pu-238 0.000E400 0 J0000 * 0.000E+00 0.0000 - 0.000E+00° 0206000° 0. 0U0E+00 ©.0000 ° 0~ 000E+H0, 0. 0000
Pu-239 0.08CE+00 0.0000. 0.000E+00 0.000D ©.000E+0Q 0.0000° 0.0DOE+00 0.0000 . 0.000E+00 0.0000
Pu-240 0.000E+00 0.0000 0.G0OE+00 0.0000 '0.000E+00- 000007 B.000E+00 0.0000  0.000E+00 0.000€
Sr-90  0.000RB+00 0.0000 0.000E:00 0.0000" 0.0G00B+00 0.0000 0L000E+(0(. 0.0000 0.000E+00. 0.0000

B 0 4 O 6 O 0 3 e 3 A e e FEITILITT 193531 IRITIIEL fITTEL

Total 0.000E+00 .0.0000 .0.000E+00 o.oooo- o. oooE+oo 0. 6060 '0.000E+06 0.0000 ‘a.auos+oo3o_nnooi

0

Tctal Dose’ Contr:.but:.ons TDOSE{:. B t) .for Ind:.v:.dual Radlcnuch.des {;l.) and
' BAS mrem/yr and' Fraction of Total Dose At t.
Water Dependent Pathways

o Fish‘ .t Radonm _Plant" Meat ©
g L F“ F- ?“ P__ F"p" i B‘ p‘n‘i p" i "n’i F" . F"‘;" ;" p"'p‘ E i F_ i P" f i P." F"i i ) J RAR -2
mrem/yr fract. mreli/yr - fract.  mrem/yr frace.. | mrem/yr fract .
. v § HAARRAAAL 3 AARRAZRAA RARARR ARAAARAAR AAAARR -ARARRAAR ARRRRA,
Am-241 3.422E-08 0.0002 2.238E~1070.0000 0.000E+00 0.0000 3.784E-09 0.00Q0 ¥ .042E-11 00000
Cc-12 0.000E+00 0.0000 - £.000E+C0 0.0060  0.000E+00..0.0000.-'0.G00E+00 .0.0000° 0:000Ex00 £.0000
Co-60  0.000E+00 0.0000 [0.000E+00 0.0000 0.00CE+00° 0.0000 D.000E:00 0.0000 U-000E:00 ©.0000
¢s-137 3.9058-13 0.0000 3.838F-13 0.0000 0.000E+00 0.0000. 4.,366E-14 0.0000 7-121E-14 £.0000°
Fu-152 0.Q00E+00°0.0060 0.CCCEX0¢ 0.0000 . 0.B00E+00 6.0000 © 0.000E+00 0.0000 - 0.060E+00 0. 0000
Eu-154 "0.000E+00 0.0000° 0.000E+00 U.0¢00 " &_CO0E+80 0.C000 ©.000E+Q0 0.0000 G.000E+00 0.0000 .
Bu-155 0.000E+00 0.0000 6./000E+00 0.0G00 0.GQ0E+00 0.0000 ©0.000E<00 0.0000 ©.D00E+00 6.0000
Ni-63 . 2.081E-06 ‘0.0138 1.067E-67 0.0807 0.000E+00 0.0000 2.334E-07 0.0015 &.331E-08-0.0004
Pu-238 1.299E-04 0.8591 B.927E-07 0.0052 0.000F+00 0.0000 1.436E-05 0.0950° 2.699E-07 0.0018 -
Pu-239% 1.396E-07°0.0009 1.088E-0% 0.0000 0.0G0E+00 '0.0000.-1.543E-08 0.0001 3.472E-10.0.0000
Pu-240  8.860E-07 0.005% 5.535E-09 0.000Q »0.000E+GC 0.0000 9.795E-08 0.0005 ~1.830E-09 0,0000
S¢-90 1.5i8B-14 0.0000 -4.806E-16 0:0008 '.0.000E+0¢ 0.0000 - 1.830E-15 0.0000 - 7.43SE-16 0.0000
R A 0000 0 e 0 A e 0 O o1 A e O 0 v e e e 8 O e A 0
‘Total 1.330E-04 0.8799 ° 1.006E-06 9.0067 0.000E+00 0.0000 .1.471E-05 0.0973 3.355E-07 0.0022
0*Sum of all water pathways. : - ' -

independent and dependent

c-61

_ 0.000E+00. 0.0000
0. 000E+00"
- 8.000E+00
9 .000E+00
10:000E+00
L 0.000B+00
B GUUE+00
. 0.000E+00
-0..000E+00

. 000E+00

- 2 000E+03 years

0.000E+00
- 0.00G0E+00

. D.CODE+DD

‘9,323E-09
. 5.357E-16

CVP- 2003-000 18

Rev. it

Pathways {p)

o Milk

D.OODE+00.0-0000

0.0000"
¢.0000
0.0%00.

0.000E+00

0.0000
0.0000
©.0000
0.0000
0.0000
0.0000
CEEETIT
0.0000

0. DDOE00

Pathways {p}

3.582E-10 o.qono
0.0000
0.0000-
0.0000
0.0000

0:000E+00
5.482E-14

0.000E+00
0-0000
0.0048
0.0090
0.0000
0.0001
0.0000
IT§fit
0.0132

7. 308E o7
1. 364E:06
1.345E-09

ITIITTIiT
2.106E-06

0.8000¢

0.0000 .

So:l.l

“0.000E+00
. 0.000E+00
0. CO0E+00 -
-0.000E+0T

0.000E+0

-0.000E+00

0..000E+00

0. 000E+00
¢.000E+00
-0 000E+00

0.000E+00
0.000E+00

I 84 0 £ 4 )
-0_0003400

o.oonol:
0.00b0
0.0000
0.0000
0.0000
0.0000 .
0.0000
0.0000°
¢.0000

:0.0000 |
£:0000 -

0.0000
3ises]
0.0000

All -Pathways*

3.866E-08
0.000E+00

0.000E+00
. 8. 440E-13

0.000E+00

‘6 .00 DE+00

0. 000E+0G

3.216E-06

1.468E-04
1.578E-07
1.001E-06

.1.877E-1a

1.5128-04

0-0003-.:

¢.0000

6.0000

0.0000 .

.0l 0000

0.0000°
£-0000

0.0213 .
¢.9708

£.0010
0.0066 .

0. 0060 .

1.0009



CVP-2003-00018'

Rev. 0
IRESRAD, Versiom 6.21° T« Limit = 0.5 year .10/31/2003  13:39° Page 26 T . . T
Summary : 117- DR Cleanup Verification - Deep Zon.e ' . ', File: 117dr_d.rad. . ' ' ’
R Dose/Source _Ratjos- su:med ‘Over All- Pathways ‘
o . Parent and Progeny Pr:l.nc:.pal ‘Radicnuclide Contributions, Ind:.cated i
oParent Product - Eranch ) s cDBR{jLE)S (mremfyr)/(pC:.]g) S IR )
(i) . {3} Fraction* t— 0. 000E+00 11.000E+._00 ;3. OOOE+OD 7.200E+00 1. SODE+01 4.200F+0% 1.380E+02 3, 000E+02 1. 000E+03_ .
- ARARARA ARARARA- ARAKARARZ ARRARAAAR RAARARRAS ARABAARER ARARRARAR KARERRSRR ARRARERAR AARAAAARA. ; .

} 0.000E+00

Am-24%° -Am-241.° 1.000E400 . - 0.000E+00 0.000E+00. (.000B+00 0.000E+00-0.006E+60 0. 000E+00 0.000E+D0. 0.0 )
’ - 0. 000400 - ¢

Am=241 - Np-237 1. 000E+oui "DL000E£00 0.D00E+O0 0:000E+00" 0. 000E+00..0.000E+00. 6. 000E+00: 0.000E+D o} -
Am-241 U-2337: -1.000E+00 - 6.211E-14 7;379E-13;a.40an—12_31715E411p-. 1.136E-08 I.507E-D7 & -07 4.234E-06
Am-241 Th-229 1.000E+00- ['1.104E-15 3:427E-15 8.817E-15:2.197E-14 §, .2 195E-32- 1.014E-10 1.0388-09 2.391E-08
Am-241 -ADSR{jY- . . Ui ! 6.321E-14 7:413E-13.8.417E-12 8.777E=I1 7 -0 ¥,137E-08. 1,508E~07 6€.601E-07 4.258E-06,
oc-1a: -+ C-13d- 1,000E400 0.000E+0¢ 0.000E+00 02000E+00.0.0008+00:.0, QOOE+02 0.000E+D0 0. G0DE+00° 0.000E+00 0.000E+00.
0Co-60-" TO60 " 1.000E+00. 2.947E~05 B.417E-05 1.555E-04 1.552E-04 1.445E-04:1:141E~05 1.224E-10¢ 1.4B5E-19.0. 000E+0Q
0C5-137- ©s-137 . 1.000E+00. - 5.736E-05 3.118E-04 7.168E-04 1.449E-03, 2.449E-03 3.609E-03; 1.280E-03 6.570E-05.2.0578-11
0Eu-152 - Bu-152 7.208E-01 =~ . 0.000E+0¢ 0:000E+00.:0.000E+00. 6.000E+00 0..000E+00 0.000E+00 0.C00E+0¢ 0.000E+00 0.06CE+00
-0Eu-152 - Buls2 -2.792E-01 .0 -0.000E+00. 01 DO0E+00" 0. 000E+0C §: 000E+00 §.000Ex00 0.000E+00 0.000E+00 0.000E+00 -
Eu-152° . Gd-152 2.792BE-01 - 00. 0. D00E+00 0:DO0E+00: ¢-000E+00 0. 000E+00.- 0.000E+00. 0.000E+0¢ 0.000E+00 0.000E+00 .
Eu-152. &DSR(3}~e- " . .. 0:0@0E+00° 0% OO0E+00. 0:000E+00 0.000B+00 .54.000E+00 0.000E:00 0.000E+00 0. 0GOE+00 0.900E+00
0Fu-154 . Bu-154° 1.000E+00 " '0.000E+00 0.000E+00. 0. 000E+00. 0.000E+00.. 0. 000E+00 . 0-000E+00. 0. 000E+00 0.000E+0D 0 .Q00E+00
DEu-~155: Eu-155- 1,0008+00 *~ "0.000E+00 0.000E+00 0.000DE+00 @.000E+00:0.000E+00. O.000E+00. 0.000E+00 0.000E+00 0.C00E+00
ONi-63° ‘Ni-63.° 1.000E+00"- 3.519E-06 1.111E-05 2.604E-05 5.599E-05 1.068E~04 2.414E-04 3 .926E-04 2.634E-04. 1.973R-06"
0Pz-238  Pu-238 -1.000E+00. 0.000E+00 0.000E+00 0.000E+00 0:000E+00 0.000E+00 0.000E+00, 0.000E+00 0.000E+00 0.000E+00 .
Pu-238 U-234  1.000E+00 3.756E-07. 2.654E-06 1.402E-05 6.6B4E-05 2.647E-04 1.165E5023 3.005E-03 3.69BE-03 1.924KE-03
Pu-238 Th-230 1.000E+00... -5.798E-14.5.710E-13 4.858E-12-4.195E-113.056E-10.'4.333E-09 4.663E-08. 1.592E~07. 5.295E-07
Pu-238 " 'Ra~226 1.000E+00 - 1.180E-15°'4.942E-15 1 581E-14 1.065E-13 1.185E-12 5.182E-11 2.252E-09 1.832E-08 2.465E-07
Pu-238 Pb-210- 1.000E+00 5.206E-14 2.087E-13 5.972E-13 2.367E-12.1.0208-11 4.950E-10 5.061E-08 5.625E-07 9.214E-06
- Pu-238° &DSR{j}.- - i 3.756E-07 2.654E-06 1:402E-05 6.4B4E-05 2.647E-04 1.165E-03 3.G05E-03 3.699E-03 1.934E-03 -
0Pu-239 - Pu-239- 1.000E+00. ' 0. ODOE+D0 01D00E+00 0.000E+00 ¢.000B+00- 0. 000B+00 0. 000E+00, 0. CO0B+0¢ 0. 000B+00 -0 :000E+00 -,
Pu-239 U-235 " 1.000E+60 1:233B-10. 8.736E~10. 4 639E-09 2.235E-08. 9.026E-08.4.355E-07 1.582E-06 3.244B-06 7.641E-06
‘Pu-239° Pa-231 . 1.000E+00. - 1.236E-14 4.991E-34 3.13BE-13 2.525E-12:1,909E-11 2.977E-10 4.037E-09 1.930E-08 1.628E-07
Pu-239 Ac-227  1.000E+00 . 4.207E-14 3.124E-13 2:793E-13 9.999E-13. 8.710E-12: 3.134E-10 9.074E-09 5.374E-08 5.465E-07
Pu-23% - @DSR(3) o "L.234E-10 8.737E-10 4.639E-09 2.235E-08 D.029E-08 ¢.361E-07 1.585E-06 3.317E-06 -8.351E-0§
" QPu-240 . Pu-240" 1.000E+00 = .0.00CUE+00 0.000E+00 0.000E+00.0.000E+00 0.000E+00 0:000E+00 0.C00E+00 0. oueE+oo 0. 000E+00
"Pu-240 - U-236° 1.000E+00. | 3.735E-09 2.645E-08 1.405E-07 6.765E-07-2.732E-06 1.317E~05 4.766E~05 9.710E-05 2.214E-04
Fu-240° Th-232  1.000E+00°. 0.000B+00 4.611E-18 1.258E-17 4.001E-17.1.551E-16 1.352E-15 1.693E-14 8.049E-14 6725E- 13;:
Pu-240. Ra-228 1.000E+00 0.0C0E+00 -2.360E-18 -6.014E-18; 1.550E-17 4.728E-17 ‘4.404E-16 7.737E-15 3.926B-14 i 524E-13
' Pu-240 - Th-228° 1.000E+0¢ ' . G.000E+00 1:B33E-18 3.387E-18 .8.477E-18 2.326E-17 2,078E-1¢ 4.163E-15 2.1E57E-14 '1.987E-13
Pu-240 EDSR{F) vl . 3.735E-09 ¢ - 1./405E~07 -6 . 765E-07 2.732E-06 1.317E-05 4.766E-05 S.710E-05 2.214E-04
. 0Sr-90 Sr-%0° 1.000E+00 °1.224E-03 3.694E-03 8.296E-031.658E-02 2.775E-02-4.002E-02 1_323E-02-5.562E-04 3.076E-11.
0 0 M A 00 0 o 0 0 0 o 0 o
*Brarch Fraction' is the cumulative- factor for the j't principal’ radicruelide daugliter:  CUMBRE (‘J)_ = BRF(I)*BRF(z)* .- .‘BRF{J)
The DSR :anludes contn.hut:.ons from assoc:l.ated (half life 6 0. 5’ yr) daughters. .- o ) RN
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. Summary : 1i7-DR Cieanup Verification - Deep Zone ’ Pile: 117dr d.rad
Slngle Rad:l.omlcllde ‘Soil Gu1delz.nes G} in pCJ./g
8351c Radiation Dose L:Lmt 1 500E+01 mrem/yr i AU
O¥uclide e . i
NiVE t4 0. onoﬂqnur‘.1;000E+oo-_'3,0003¢uq ) .eopE&uq, 1.500E+01 4. 200E+0T . 1.3808+02. 3. 0DOEXD2 . 1.000E+03 -
- RERARRE Y ¥ S A "-"‘"1 "'f"'"',:__zf’nnnna"‘p;"p"p' A"P.'_!!"P.':‘iﬁR“A"’E"- 'E'A.‘j?-!-‘-?.-ﬁﬁﬁ'ﬁjj *’J!,A"P"!-\."-A"A"A"-}!."-F" s AREARARAR - ARRARRARR ARAAARRES.
Bm-241 2. *3.430B+12 ~ 1.° 1.709E+11°  2.113E+10° 1.320E400  9.D46E+07 2.272BE+07 . 3.523E+06
c-14 BT IR L 0 P IEY *4 454E+12 *4.454B+17° #4.454E41% | *4.454E+12 *4.454E+12 %4 .4548+12.
Co-60 1. 782E+n5" E 7.529E+04  I1.03BE+05° ~1.315E+06  1:226E+11 *1.131E+15. #1.131E+15

Cs-137 1.541E+05 . 4.810E+04 - 2.053E+04. 1.035B+04 6.126E+03. '4.157E403 1.172E+04 - 2.283E+05. - 7.283E+1l.

T Bi.152 - k¥1.765Esld. . *1. 7§5;4;4 *1 765E%14_'*1.755Ef14: %3.765E4i4 T *1.765E414 ©+1,765B+14 . *1.765E+14 *1.765E+14
Eu-154  *2.639E414  *2.6359E+14 (*363E+14 *2.630E+14  *2.639E+14 "#2.630B414. *21639F+14  *2.639E+14
Eu-155 *4 651B+14. " 4 _E5IE414 7 14" +4.651E+14 . *4.651B+14 #4.6BIE+14  *4.651B+14 *4.651E+14 *4.651E+14
Wi-63 .4.262E708  1.350Er06 5.761E+05 . 2.679E405 - 1.404E+05° 6.214E+04’  3.B20E+D4 - S.6U5E+DL  7.604E+06

< P¥-238 2.994E+07. 5. 65IF+06 7. 1.070B+06 ° 2.244E405 -5.66BE+04" 1.288E+04 | 4.991E+03 ~ 4.055E+03 -~ 7.756E+D3’

© pulzas . *6.2128¢10 1.717E+10 . 3.233B+09 £.712E+08 1.661E+08 | 3.440R«07 9.404E+06 - 4.522E+06  1.7%6Ew06

-Pu-240 4.016E+0S . - 5.670E+08 .- 1. CGBE+08 - 2.Z1TR+07 S5.490E+06 - 1.1398:06 3.I47E+05 ' 1.545B+05. '6.776E+04
Sr-20° 1.226B+04 " 4.06TE+D3 ~ 1.808E+03 ° $,048E+02 . S.405E+02 ~3.748E+02'- 1.133E+63 I.657E+04° 4.876E:11

fIfEEfT . LITELILTLIT TIfEFITEE iiiiiiiif ) ifIIxIIii ITTTEETIE 'iIiIiIIII" FETEEEI9T  CIIfIiiii |0 fffiiisir
*at spec;f;c act1v1ty llmt ‘ G v N

0 - - i
Summed Dose/Source Ratios DER (4, ) i (mrem/yr]/{pc::./g) bl
. anad. S:.ngle Radionuclide- So;v.l WGuidelings G(i,t} in pCi/g :
at-tmin = time of ‘minimim s:\.ngle rad:.onuclz.de soil gu:l.del:l.ne-" 3
and at tmax = time 'of ‘maximug total dose 1305 [ 0.3 years o o
oNuclide Initial. .. tmin . 2)’ G(1 ‘tmiin) DER(A, tmax) G(i, tmax) B - f
.44y (pCifa) {years) ) -“‘(pc:./g) oo (pCijg) - o
CAARRARR AARRAARAR ARRRAARRAAARR "f' RARARARAR - RAREARAR BARRARARE  AARAAARRRR . : :
Am-241 9.080E-02 _”:'l;popE#ﬁE . 4.258B-0§° 3.523E:06 1.349E-07 .1.112E+08 .
Cc-14° - 1.120E+00 . 0.000E+08°°  '0.000E+00 *4.454E+¥2 '0.000E+00 *4.454E+12 :
. Co*6¢  2.190E-02 - 7.18 i 0.01 1.592E-04 7.529RK+04 3.088E-10 4.857E+10 :
Cs-137 4.590E-02 - 42.8B3 #-0. 09  3.605E-03. 4.158E+03 1.435E-03  1.042E+64
. Eu-152 4.460E-02 ;0.000E+00 - 0.000E+00 *1:7658+14 0.000E+00 *1.765E+14
Eu-154 7.310E-02 0,000E+00 0.000E+00 *2.6398+14  0.000E+00 *2.639E+14
Eu-155 5.420E-02 °  ©.000E+00 0.000E300 *4.6518+14 0.000E+00 *4.651E+14
Ni-63  1.630E+00 137.6 #i 0.3 - 3.926E-04 3.B20E+C4 3.921E-04  3.826E+04
Pu-238° 7.590E-02 296.4 §i 0.6 .. 3.699E-03 4.055E+03  2.919E-03° 5.139B+03 -
Pu-23% 1.890E-02- “1.0G0E+03 - 8.351E-06 1.796E+06 1.5058-06 9.941E:06 ’
. Pu-240° 4.520E-03. 1.000E+03 . 2.214E-04 6.776E+04 4.513E-05 '3.324E+05.

§r-90 6.100E-04 _ 41.46 # 0.0B  4.003E-02 3.74BE+02 1.496E-02 1:003E+03
R 3 0 09 00 e o s 8 T11111fI1 fififiiis
*At spec:LfJ.c activity limit . S h S o
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| Summary : 117-DR Cleanup Verification - - Deep Zonme <. Files :!,lﬂdr__d.rad

i . . . .

! . . ' o Individual Muclide Dose Summed Over ‘All Pathways.

, AT . Parent Nucl:l.de and Branch Fraction Indicated.

i ONuclide Parent  BRF{i} - . B . DOSE(j,t), mrem/yr - : .
gy o {4y o k= 0.000E+00 1. DDBE+00 3. OUOEd-OO T.200B:+09Q 1.500BE+01 4. 200E+01 1.3&0E+02' 3‘.0001?-(-02 1.000E+03

‘ ARRRAAA ARAAAAA AARAARRAA:  ARAARAARA ARARRRAAS AARARARAR ARRRARRAA ARRAARAAR ARRRRAARA MARRAARAR ARRARAARA ARAAARKAR

Am-241 Am:241. 13000800  0.000E200 ¢.00DE£00 0 000E+00 0.00UEG0 D.000E+00 0.000E+00 . 000E+00 0.0UOEF00 0.000E€00 .
ONp-237 . Am-241 1.000E+00 - 0.000E+00-0.000E+6@ 0.000E+00 0. GO00E+00- 0.000E+00 0.000E+0C 0.900E+00 ¢.000B8+00 0.000E+00
" 0G-233 _Am-241 1.000E+00.  5.639E-16 5.700E-15.7.635E-14 7.967E-13, 6.444E-12 1_032E-10 1.365E- 09 5.985E-09 3.844E-08
0Th-229  Am-241 1.000E+00 . 1.003E-17 3.112E-17 8.006E-17 1.995B-16 7.465E-16 1.994E-14 & 9.426E-12 2.171E-10"
0C-14 C-14  -1.000E300 0.000E400. ¢.000E+00% 0. 000E+D0 0. 000E+00. 0, 000E+00 . 0, 000E+00 0 003+oa ©./000E+00 0.000E+00 .~ - .
0Co-60 .- Co-60° 1.000E300-. 6.4548-07 1.843E-06 3.405E-086:4.363E-06. 3.164E-06 2.498E-07 Z. 6ROE-12 '3.252E+21 0.000E+00
0Cs-137 Cs-137 1.000E¥00  4.469E-06 1.431E-05 3.290E-05,6,652E-05 1.124E-04. I .656E-04 5.8768-05 3.0I6E-06 9.440E-13.
 7.208E<01  0.00PE+00 0.000E+00 0.000E+00 0.#00E+00 0.000E+00 0.0HOE+00 0 000E+D0 0.0C0E+G0 0.000E+0D:
" Eu-152  Eu-152 2. 792E 01 . 0.00DE+00 0.000E+00 0.000E+00. 0.000E+00. 0.000E+00 0.000E+00 0.000E+00 0.COCEF00 0.000E+00
Eu-152 &DOSE(j) - - 0.000E+00 .- 000E+00. 0, 000E+00. 0.C00E+00- 0, 000E+00, 0.000E+00 G.000E«00 0.000E+00- 0.006E+00 7
0GE-152 Bu-152 2.7928-01- - 0.-000E+00 0.000E+00 0.009E+00. 0.000E+00, 0.000E+00. 0. 000E+00 0.0008+00 0.000E+00 0.00¢E+00
0Eu-154 . Eu-154 1,0008%00: ' .0-000E+00 0.00QE+00 0.000E+00, §.000E+G0- 0.,000E+00 0..00DE+00 0.000E+00 0.000E+00 0.000E+00°
0Eu-~15§ Eu-155 1.000E+00." 0.00DE+DD 0.00GE4+00-0.000B+00 0.000E+00 0. 000E+0D, 0.000E+0G- 0.000E+00 ¢.000E+00 0.000E+00°
.ONi-63 "~ Ni-63  1.000E+00 ‘5.736E-06 1.812E-05 4.244E-05 9.126E-05 1.742E-04 3.934F-04 6.400E-04 4.294E-04 3.216E-06
OPu-235 Pu-238  I1.000E+00 . 0.000E+00 0.0DCE+00 0.D00E+00 #.000E#0C ¢.000E+00 0.000E+00 0.000E+00 0.000E+C0° 0.000E+00 -
QU-234  Pu-235 © 1.000E+00 2.851E-08 2.015E-07 1.0648-06 5.073E-06 2.009E-05 8.842B-05 2.281E-04 2.807E-04 1.460B-04
0Th-230 - Pu-238 1.000E+00 .  '4.401E-15 4.334E-1% 3.687E-13 3.184B°12 2.3208-13 3.289E-10 3.539E-09 1.208E-08 4.0U19E-08
ORa-226  Pu-238 1.000B+00 = B.9E3E-17 3.751E-i6 1.200B-15 8.081E-15.8.993E-14 3.933E-12 1.710E-10 1:39IE-09 2.871E-08
0Pb-210" Pu-238 . 1.000E400 ~ 3.951E-15 1.584H-14" 4.533E-14 1,819E-13 7.741E-133,757E-11 3.841E-09, 4.269E-08 6.993E-07 =
"0Pu-235  Pu-23% “1.0008+00  0.000E+0D 0.0008+00 -0.0008+00 0.000E+00 0.D00E+00 0.000E<00 6.000E+00 0.000E+00 0. 0DOE+0D
“QU-235  Pu-2319 1.000E+00 2-3318-32.1.651E~-11 8.767E-1}1 4.223E-10 1.706E-09 B.231E-09 2.990E-08 6.132E-08 1.444E-07
O0Pa—231 Pu-239. 1.000E+00 - 2.337E-16 $.433E-16 5.893B-15 4.773E-14 3.600E-13 5.627E-12 7.630B-11 3.648E-10.3.078E-09"
DAC-227 . Pu-239° 1.000E+00 7.951E-16 2.125E-15 5.279E-15 1.890E-14 1.646E-13 5.924E-12 1.735E 10 1.016E-09 1.033E-08’
" 0Pu-240 Pu-240 1.000E+00 0.C00E+C0 0.0CO0E+00 0.0C0E+00 ¢.000E«00 0.00CE+00 0.000E:00 0.000E:00 0.000E+00 0.000E+QQ
0U-236  Pu-240 1.000E+00 1.688E-11 1.196E-10 6.349E-10- 3 -058E-09 1.235E-08 5.953E-08 2.154E-07 4.389E-07 1.001E-0€ .
0Th-232 Pu-240 1.0005+00  0.0C0E+00 2.084E-20 5.687E- 20 1.8059R-19 7:009E-15 6. .105E-38 7. 652E-17 3.638E-16 '3.040-15 - |

o
7
[
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summary : 117-DR Clearmip Ver:.f:.catlon - Deep Zone “ . Files 117dr_d. x:ad

Indxv:.dual Nuclide Dose Summed Qver ALl Pat,hways .
. . . } Parent Nucl:.de and Branch Fraction - Indicated
oNuclide Parent  BRF(i)} : DOSB{i,.t), mremw/yr - ) R
-49) {3}, R o 0. 000E+00 1. 000E+00 3. 00QE+00 7 200E+00 .500E+Dl 4. ZDOE+01 1.3B0E+02 3 DOOE+02 1.000E+03

- Ra-228 Pu-240 1.0G0E+00. - D onog+nn 1.067E-20 2.718E-20. 7.047E-20- 2,137Em19-1.9913-19_3f497E;;7 1.776E-16 1.893E-15 .
0Th-228 Pu-240 1.008B+00°  0.000E+00 6.027E-21 1I531F-20° 3.832E-20-1.051Er19. 9.395E-19. 1.862E-17 .5, 751E-17 8.981E-16

0Sr-50 | Sr-%0  1,000B+00: - 7o465E-07 2.253E-06 5.061E-06 1.011E-05.1.593E+05 2.441E-05 £.073E=06 3.393E-07.1.877E~14
FFEEFLT fffREEE 3 IFEETE1E1° - IITITIISD ETELTETIT PEEFEI99L. iiﬁiﬁli IPIEIITIL - PITASETES ITTIRLTT FRITILOET TIFILT:18
BEF(:.) :|.s the branch fract:.on of the. parent nuchde. B . L L

'(3+EN55
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Summary : 1i7-DR Cleanup Verification - Deep Zone : o File: 117dr_d.rad
Individual Nuclide Soil Concentxation - L .
: - T ’ Parent Nuc11de and Branch Fraction Ind:.cated R
ONuclide Parent BRF(;l' ’ : Y. 844.t), pCifg o :

A1) i ) S t— ¢ .000E+00" 1. OOUE+00 3. DOGE+OU=7JQDUE+DB,1 S500E+01:4. 200E+01 - 1,380E+02 3 000E+02 L. 000E+03.
AARRRAR ; ARRAAAAAR RAREARARA AARARARAR ARKRARAAR ARARAARAR RARARARAR ARAARRARR ARARAKARA AARARRASA
Am-241, Am-241 1. OOGE+00W7 B;DSOE-93-§}0553503 9.036E-03 - 8.978E-03 "4, 863E-03 8, 484E-03 7.265E-03 5.59&E=93 1,9093403

0Np-237 Am-241 1: 0003490{ | 0.G00E+00 2, 939EL 0% §,802E-05 2. 105B-08:4.358E-08°1,1548-07 3.635E-07 6.980E-07 1.445E-06

| 0U-233  Am-241 1I008E+00°  0.000E+00°6.425E-15 5.771B-14 3.31YE-131.427E-12°1.0918411 1.0778-10 4.391E-10 2.672
| oTh-229 &m-241 1:000E+00 -0I000E+00. 2.023E-19 5.454E:18 7.516E-17. 6. 758E-16 1.455E-14"4.5814E-13 4.409E-12 1.022E-19" . : -
©ooc-14 . C-14 1.000F+00 1.120E+00 1.120E+00 1.120E+00 1.11SE+00 1_.I18E+00 1.I114E400 1.100E+00 1.076E+00 9.800E-01-

0Co-60° ° Co-60 1.000E+00  2.190E-02 1.920E-02: 1.476E-02 8.494E-03 3.044E-03 8.727E-05 2.B850E-10 1.588E-19 0.000E+Q0
0Cs-137 €s-137 1.000E+00 4.590E-02 4.4858-02 4.282E-02 3.885E-02 3,243E-02 1,736B-02 1.880E-03 4.4168-05 4.034E-12
0Eu-152 FBu-152 7.208E-01 ~ 3.215E-02 3.052E-02 2.750E-02 2.211E-02 1.473E-02 3.618E-03 2.4548-05 5.378E-09 8.295E-35
Eu-152 Eu-152 2.792E-01 1.245E-02 1.182E-02 1.0655-02 8.563E-03 5.707E-03 1.401E-03.9.507E-06 2.083E-05 3.213E-25.

Bu-152 &asf{i): . : " 4.460E-02 4.234E-02 3.816E-02 3.067E-02 2.044E-02 5.019E-203 3.405E-05 7.462E-09.1.151E-24
0Gd-152 Bu-152 2.792E-01 0.GO0E+00 7.788E-17 2.220E-16 4.B00E-16 8.323E-16 1.364E-15 1.535E-15 1.535E-15 1.532E-15.
0Eu-154 Eu-154 1.000E+00 7.110E-02 6.571E~-02 5.613E-02 4.032E-02 2.181E-02 2.600E-03 1.350E-06 3.871E-12 4.350E-36
0Eu-155 'Eu-155 3.000E+00 - 5.420E-02 4.713E-02 3.564E-02 1.281E-02 §.661E-03 1.530E-04° 2.279E-10 3.349E-20 0.CO00E+00
ONi-63 Ni-63  1.000E+00 1.6308+00 1.618E+00 1.555E+00 1.546E+00 1.461E+00 1.199E+00. 5.940E-01 1.8228-01 1.097E-03.
QPu-238 Pu-238 1.000E+00 7.590E-02 7.530E-02 7.412E-02 7.170E-02 6.741BE-02 5.444E-02 2.547E-02 7.069E-03 2.775E-05

! puU-234 Pu-238. 1.000E+00 - 0.000B+00 2.3142E-07 6.368E-07 1.499E-06 3.016E-06 7.4908-06 1.642K-05 1.943E-05 9.757E-06
: - Pu-238 1.000E+00  0.000E+00 $.655E-13 8.6372-12 4.912E-11 2.083E-10 1.508E-09 1.246E-08 1.958E-08 1.308E-07
Pu-238 1.000E+00 . 0,000E+0¢ 1.355E-16 3.7498-15 5.131E-14 4.555E-13 9.3BBE-12 2.692E-10 2.001E-09 2.572E-08
"Pu-238  1.000E+00 0./C00E+0C 1.078E-18 8.531E-17 2.756E-15 4.B82E-14 2.449E-12 1.538E-10 1.546E-09-2.423E-08
Pu-239 1.000E+00 1.890E-02 1.830E-02 1.890E-02 1.889E-02 1.8B9E-02 1.887E-02 .1.879E-02 1.8678-02 1.813E-02
Pu-239 1.000E+00 ¢.000E+00 1.860E-11 5.574E-11 1.334E-i0 2.767E-10 7.620E-18 2.363E-09 4.870E-08 1.065E-08

Pu-239% 1.000E+00 0.000E+00 1.968E-16 1.770E-15 1.018E-14 4.402E-14 3.411E-13 3.535E-12 1.562E-11 1.322E-10
Pu-239 1.000B+00 0.000E+00 2.072E-18 5.504E-17 7.353E-16 §.251iE-15 1.126E-13 2.301E-12 1.278E-il 1.280E-10

Pu-240 1.000E+Q0Q 4.520BE-03 4.519E-03 4.S518E-03 4.516E-03 4.512E-03 4.498E-03 4.447E-03 4.362E-03 4.015E-03
.Pu-240 1.000E+00° 0.000E+0C 1.3378-16 4.006E-10 §.SB9E-10 1.988E-09 5. 469E- 09 1.689E-08 31.316E-08 7.313E-08

Pu-240 3.000E+00, 0.000R+00 3.295E-21 2.967E-20-1.706E-19 7.378E-19 5.716E- 18 5.921E-17 2.613E-16 2.201E-15
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" Rev.0
1RESRAD, Version'6.21 T« Limit = 0.5 year . 10/3172003 13:35 DPage 31
Summary : 117-DR- Cleamup Verification - Deep Zone - File: 117d4r d.rad
' Individual Nuclide So:Ll Concentration
_ . : Parent Nuclide and Branch Fraction Indicated
ONuclide Parent  BRF(i) . S{j.t}, pCijg :
{33 . _(il__ _________“ t= 0 OGUE-i-DE)_ }_000E+00 3. OOOE+00 'i' 2GOE+00 1.500B+01 4. 200B+0% 1. 380E+02 3. 000E+02 1 OUQE+03

Ra-228 . Pu-240 1.000E+00‘ B GOOE+00 1. 287E-22 3. 276B-21 4.029E- 20 2. 994E—19 3. 910E 18 5. 268E 17 ‘2.480E-16 2 172E-15 |
OTh-228 Pu-240 1.0008+00 0. OOUB+OU 1.092E-21 7.3B1E-22 1.735E- 20 1.9128-13.3.357E-18 5. 055E 17 2.436E-16 2.163E-15.
QB8r-50 Sr-90 1.000E+00 6.1G0E-04 5.956E-04 5.678E-04 5.1368-04 4.262E-04 2.235E-04 .2.253E-05 4.689E- 07 2.537E-14
I$i719% 1191717 TIITIfRIT- FITTITILE TEffffifs iﬁiii:{ii iiiiiiiii iiiiifiii ITII5918F TIITRLIFT IPEXI738% TREITE093
BRF(i} .is the branch fraction of the parent nucl:.de. . B . s

" ORESCALC.EXE execut:l.on Eime = - 16.97 secomis
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DISCLAIMER FOR CALCULATIONS =

‘The calculatlons that are provided in the followmg appendlx are mcluded for reference only _
Use of these calculations. by persons who do not have access to all of their pertinent factors
‘ could lead 1o incorrect conclusxons or assumphons :

Before applymg these calculatlons to. work actiwtles or pro;ects outs:de the context of this. report_ o '

these calculations must be thoroughly reviewed with appropriate and authorized Hanford Site
ERC personnel. Without this review, the ER PrOJect cannot assume any responsnblhty for the
use of these calcu!atlons

c70
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cALcu.LAT-loN, BRIEFS a
: -'The follow;ng calcuiatnon briefs have been: prepared in accordance with BHI-DE 01, o
- Design Engineering Procedures Manual, EDPI-4 37—01 "PrOJect Calculations," Bechtel ;
~ Hanford, Inc., Richland, Washmgton B

' Flgure C- 1 RCRA Sampie Desrgn

- 1 17- DR Vanance Calculatlon for Shallow Zone So;ls 0100D- CA-VO250 Rev 0 Bechtel
' Hanfcrd inc Rlchiand Washmgton

1 17-DR Exhaust Tunnel Shallow & Deep Zone Samplmg Plan O100D CA-V0251 Rev
0 Bechtel Hanford !nc chhland Washmgton |

. ,117—-DR 95% UCL Calculatlon 105DR—CA~VOOO1 Rev 1 Bechtel Hanferd inc
| - Richiand, Washrngton

.‘1 17-DR RESRAD Calculatlon 105DR-CA—-V0002 Rev 1 Bechtel Hanford, Inc., Richiand
Washmgton

11 7_DR Flh‘er Bwldmg Companson to Dnnkmg Water Standards Calculatron Bnef
' 105DR CA—V0003 Rev O Bechtel Hanford Inc., R:chland Washmgton L

g 'NOTE The calculat;on bnefs referenced in th;s appendix are kept in the active.’

- ~ Environmental Restoration Contractor project files and are available upon request.

When the project is completed, the files will be stored in-a U.S. Department of Energy,' _ '_
-Richiand Operations Office reposrrory Only excerpts of the calculation bnefs are - .
K mclucﬂed in this appendix .
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Figure C-1. RCRA Sample Design.

GAIO0O\ITOR, TummeiSormple.deg L /

—

A

REET
[srings
ispoesl

117-DR BUILDING EXHAUST TUNNEL
|  (SAMPUNG PLAN) -

plwin]w

_ ‘SCALE 1:250

25 0 25 5 10 meters
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Rev.0
CALCULATION COVER SIIEET
‘Project Title: 117-DR Exhaust Filct Buﬂdmg - Jobi No. 22192
. Area . - . I00DKR . - :
© . Discipline . - . Environmental -~ - : *Cale.No.' 9100D-CA-V0250 o
. Subfect . IIT-DRVananceGalcnlanonforShaﬂwZoneSm]s v
CempmerProgram oo Excel N ProgramNo. Excel 97

Uscaﬁmscalculaumhypersomwhodnnothaveaccesstoallof:bcpemnentfactscmﬂdleadtomcmmctcmclusmnsm i
fassumptions. Mmmp}mmmmmmmwmmkmmmbewm withappropriate gnd-
' authmndﬂm‘rfmdsiteERCperso:mei Withmtth:smvsew,theERCcannotassumeanymmns:‘bﬂnyfortheuseofﬁme .

caiculamns. .
umnudealculat{nn ‘ ‘ X ‘ : Preliminary -
| Rev.| SheetNumbers | Ovigimator | - Checker | ' Reviewer Date
] o AR [y~
, g/ogjo3 | 8/2¢/e3
s I Total -5) _R.A”Thoren " 1D. Jacques
- SUMIMARY OF REVISIONS
5 - — =
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Rev 0
Caleulation Summary
© . i T GALGULATION SHEET
Bechtel Harn‘ord Inc - o e ) _
Originator RA. Thoren &Fﬁ‘/ ~ .- Dae 8252003 Caic.No. 0100D-CAV0250 Rev.No. 0
Project _117-DR Exhaust Filter Building -~ T JobNo. __ 22192 Checked LD. Ja  Date ;_'7157_13
Suhjecl - 117-DR. VariancaGalcuIatmntorShallowZone Soils I : IR ‘ SheelNo 1d4 -

Problem: . o : ’ ‘ '

Elcuime the number of c[ose out samples reqmred for the 1 17-DH Exhaust F‘Iler Buddrng Shaﬂow Zone Smls as requ[red by
the"100 Area Remedial Action: Sampl‘ng and Analysis Plan” (DOE/RL-96 -22 Hev 8)1 aad the “lnsiruction Gmde for‘the :
Remediation of 100 Areas Waste Sites* (0100X-1G-GOOO1, Rev, 4). :

Given: ) ‘ |
1)} Summary of Gamma Energy Analysts {GEA) resu!ts are from sample data group (SDG) l-l2306

2} .Lookup values from DOE/RL-96-22, Rev. 3.
. 3) Sample Desagn reqmrements irom DOEIRL-96-22 Rev. 3 and 01 00X—iG-GOO01 Hev 4, ©

Solution: - L ' ' R
Calculation meihodology is descnbed in Appendlx Aof DOEIRL—96-22 Re\.r 3, Data from attached worksheets are used fo

" |ealculate the required number of closeout samples. The Variance calculation is based on the same three isofopes usedto -
develop the statistical approach in DOE/RL-96-22, Rev. 3. The statistical design is based on the premise that these isctopes -
are the predommam components of the contammatlon and are representalwe of the contamination dismbutlon._ T

Shest No. Contents B S . - Topic

1 -Calculation Summary . - Summary of Calc Brief
2 " 'Variance calcvlation - . - - Required Number of Samp!es Calculauon i
"8 . Variance Calculation formulas ~ Formulas : .
4 Variance Sampie Data - GEA data summary from SDG H2306

The calculation and data sheets are mterlmked w:thm the spfeadsheet such that a change in the data w‘l aﬁect the calcu!aiton.r

COnclumon. . : .
The required number of samples calculated (1. sample) for the shaliaw zone soils is less than the default number (4 samples) !

{specified in. the *100 Area Remedial Action.Sampling and ‘Analysis Plan® (DOEJFIL -96-22, Rev. 3). Therefore, the defauii
" {riurnber of samples will be coHec!ed from the shaﬂow zone soﬂs .

DEO1-437.02 " Calc. Summary I . November 1098
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. Bechtel Hanford ine.

;.g;nalor , R.A. Thoren ﬂﬁ/ - pate’

- Variance

' CALCULATION SHEET

«caiﬂ; NO. .

0100D-CA-VG250

CVP—ZOOS-OOG'I 8
" Rev, O

1 Stahstlwa! Evaluation of Analyhcal Dala
2 Decision Unit:  ~

Shallow Zme' : Sample Areas*

A

.

" a The required] number of samples résulling from ﬂaecalwlatnon s hcghlightedat the bot!om of ihe page.

4 Each value is reflective of the specific analyle evaluated.

) Hev No 0
Project ‘117-DR Exhaus’iFﬂterBuﬁmgg Job No. . 22192 - Ghecked - LB, Jacques J,&ﬂ, " Date. g/zg/p_g
subiéct .117-Dn VananceCalcu|atmforShaﬂow2meSa‘ls B L SheeiNo 2 ofd

s The highest value of the three evaluations is used to detemw‘le the requtred number Of samples as compamd agalnst the delault of four samples
.+ Summary of Gamma Energy Analysis (GEA) resuits are from samgle datagmup {SDG) H2306. - o :
- 7 Mean, Standard Devralmn and Number of Samples !ornwlzs are fmm DOEIRL-QG-22. AppendixA

- JOOWH4  8/5/2003
. JOOWHB : 8/5/2003
- JOOWHS 8/5/2003

.
e
w. .

 #1 Samples values from GEA analysis o
1 ) B ‘ c:onsnmem — ;

- eiSample # Q Cesiim-137 Q Europ:um-isa Q
] Ll u' .
15::]*:_ T ,,; S
% JOOWD: i T o - U
7 JOOWD4 AU 008 U 021 U
B JOOWDS U 0072 U - 015 U
= JOOWDE U - 0208 020 U
2 JOOWD? u L0088 U 0.18 -U
2 JoowDa AT 0048 011 U
= JOOWDS Tyl 0087 U 044 U
= JIOWFO s 0072 U 014 U
= JOOWF1 UL 0.055 IRERET)
= JODWF2 u 0057 . U 012 U
w  JOOWF3 51U 0.059 " U 0124

JOOWF4 041 U 0039 U . 009l U

&  JOOWFS X o 008 U 018Uy
= JOOWFE .063 - U 0.067 U 015 U
» JOOWF7 0050 U . 0,060 041 U
a JOOWFS £ w 0.456 '0._15 '-:U .
= JODWFD ] : 050 -U 0057 U 0434
= JOOWHO a/5/2008 . AT Lt 0050 U 0.046 U 0.086 U
- JODOWHI © §/5/2003. o A4E 0063 U . 0057 U 014 U
= JOOWH2. . ami00s Al o052 U 0,094 S0a2 U
m JOOWH3 /52003 U ood2 0.080 U
@ - u 0444 .
E] e . W

- o

seilean {(LV) = >

«Standard Deviation (S) n‘;

1 {5%)

<{B (20%) === : K o E

«iNumber of Samples "]

DEDt-437.02 ‘ . Variance Caléulation
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Data Surmary
_, I cC_ - — 1 b T E IFf & ("] 1 T K TET W
2] . CALCULATION SHEET -
3 F 2l Bechtel Hanfort Inc, ] ‘
| 5 |Originator aumﬁ_ﬁ[. Date ' 8250003 Cale.No.  0100DCA-VOZS0  Reov.No. 0
{Project . 117-DR Exhaust Filler Building JobNo, 22997 . Checked 1D, Jacgues . Date &/
7 |subject -7 - 117-DHVsnanesCalculailonforShauumees«‘ls - - : :.-:- g’smezm 4 ol4
8 -
18] » Statisticat Evaluation of Aualytical Data : o
[16] = Decision Uni: Shallow Zone Sanmep.masA i C
[ 11 + Each vaiue is reflective of the specific analyte evaluated, -
- '[32]-. » The highest vaiue of the three evaluations is used'to detenming the, quire mnﬂerolmasmwparedagainstmedefaunoﬂoursanues
[13] « Summary 6f Garma Energy Analysis {GEA) results ane lrom sample dats groun (SDG) H2306. .
[14] = Mean, Standard Deviation, and Number of Samples lonmulas are from DOE/RL-96-22; Appendix A. ’
151 = ' - . .
[16] =
KEA .
181 v o ) .
'[38] * Samples values from GEA analysis {SDG H2506) -
20f »n I - . .
_2'1.—. 4 } .
e E B
[53] = JOOWDS - B/52008 - Al-2 (Y 011 U 033 U
[24] v JoOWD4 8/5/2003 13 @083 U . 0081 U 021 U
[25] = JoowDs B/5/2003 Al-4 oo78 U ourR U 015 U
(361 = - JoOowWDE BI5/2003 A1-10 0083 U - 0206 020 U
[27] = Jowoy 8/5/2003 A1-13 ©oegiEs v 0088 Y o488 U
[28] = JOOWDS | . - 8/5/2003 . ArB - Qo043 U - 0048 U 011 U
B8] = JoowDe ‘@sf008 AZ3 - 0070 U 0057 U o:14 U
0] 3 JOOWFO T asR0d A26 . 0058 U o072 U 014 U
CImi] s JdoOwWF - - aisizo08 ‘AgT 0053 U *- 0.055 017 U
[32] 2 Joowrz | 8/52003 .- A0 . T oeez U : 0087 U 012 U
(33| = Joowrs BISR003 - ©oA2aI4 | 0O5T U 0059 U 012 U
{8a) =" JoowFs . - 852008 A215 004t U 0039 U - 0001 U
[S5] » “JOOWFS | BiHi20pE . A3 - Q887U 098 U .18 U
[36] 2. JOOWFS - e/s2008 A2 - 0083 U 0067 U S ALRE
BT % JOOWFT . BIS/2008 . G4 L0850 U e0s0 (AR I T
438} » Jodwra B - < P ©OA3S . 0.088 U ‘0.456 © 015 U -
- {38] = . JoowFe | 87512003 _ A3Y . o0S0 U 0057 U 043 U
. [40] = JoowHe 81512008 - A1 0050 U 0045 U 0086 U
f41] >~ JOOWH1 . 8i52008 C A3 - 0063 U | 0.067 U 0% U
f4g]= .Joowne. . 8isizZpo3 Add - - 70052 U opes - - 012 U
{43] = JOOWH3 ) 8/5/2003 | ' AT 0033 U o004z - 0:080 U
(4] = “JoowH4 - 852008 C A4S . 0060 U 0.058 U o34 U
[45] = .JOOWHS' - eSE008 © T ASA1Z 0.08% U 0287 0099 U
46] % JOOWHS L es2008 - A3 0.058 U | 0.439 012 U
November 1998

DEG1-487.02 ' L  Data Sumiary

C-79




- C80

. CVP-2003-00018
Rev.0 "




CALCULATION COVER SHEET

CVP-2003-00018"

Rev.0 .

9

. Project Title:. *{7HR Exhasist Tiinnel smple Design
Area - - J0EDR :
Discipline " Enviréamental Engmcermg - Cale. No.-  0100D-CA-VB251 .
Subject - 117-DR Exhzust Tunnel Shillow & Deep Zone Sampling Plan
Computer Program ’ Ex;el ' Program No. Excel 97

Use of this calcilation by ‘persons who do not have access 10 aﬂ of the peﬂmem facts Could iwdto moom:ﬁ _
conclusions or assumptions. Before applying this calculation in your wotk, this calculation shust be thomughly ‘
drevievred with appropriate and mnhonznd Hanford site ERC pe?sonnel Wlthout thls‘ review, tha ERC cannot -

assume any respcmstb'hty for ﬂle use’ ‘of these calculatmns

.Cnnin_:iﬂed Calculnuon i Prekmnary D 7 .. D
o 'Sheemmm o'?f‘?“?' Coesker | Reviewsr | Appeoval | Dse |
e AR [ ]
e Ai:l;;;1hsﬁm ) M. Wiment | R.A. Thoren K‘J;K‘Fg’é‘._ o
-Attach2 = 1 Sht ?/' cfZ? 9/22.)63- q; 4[03 ajjg,q{c}.:;";'.,
.| Attach3 =2 Shis . _
Total =7 Shts- |-
— SUMMARY OF REVISIONS

*Qbtain Cale. No, from DS

" DEG1:437.03
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CALCULATION SHEET
Originator s “Date 9122003 | Calc. No. 0100D-CA-V0251 - Rev,No. 0 o
Project 117-DR Exhaust Tunnel Sample Design ___Job No.. 22152 Checkef-:‘—'\(“ Date 9/22/6%
‘Subject - 117-DR Exhaust Tunnel Shallow & Deep Zone Samplmg Plan E o eet No. 1 ofz _'
1
* :[Froblem: Calculaia and dsspiay requlred samplmg nodes i ConcuTenga With 100 Area T
2} o SAPDOEIRL—GS—ﬁ Rev’.iforvenrcahon and dosure S o
al - ‘ P I :
&1Given: —SAP(DOEIRL-QG-ZZRE& S)anle (0109)(—!6-60001 Rev 4} raqulremems i R L S A )
s| ©__i-Shaliow Sampling Ares (Suriace area of each zone determiined rom CAD program, R DR D
-8 T ARachment 3, Shi Tof2. CAD fie 10/091203A, 117-DR Exhaust Tunnel Shallow Zene Sampling Plan)
T -Deep Zone Sampling Area (Surface area of edch zone determined from CAD program, i
B Attachment 3, Sht20ﬁ.’ CADﬁie 1D:091 EDSB 117-DR Exhaust Tunnel Deep Zone Sampimg Plan) L -
. 9 . o 7 . i . =1
j-1b$APaFd—!?5—RequIremenh. - ! : e -
11 -Develop a 16 node sampling gnd for the samplmg area | - ' ) . T T 3.
12{Shallow. Zone-Use appentix A of the 1G to determine which six of :he srxteen will be sampled ) I R B
Lasp ;______mcnftect PIPGeandcbanupverlﬁcaMsamplﬁ T T RO
14 B : .
15 Develop & 15 nodesamplmg gnd forihe samplmg area-: L R P O
16{Overburden: I-Use appendix A of the 1G ta determine which six.of the- su:teen wm be sa’mpled ] B SR
. - o collect HPGe and clenn upven.ﬁcahon semples e i i )
. 18] )
: w Develnp a 15 node samping gnd for the samphngvg‘rgi_ ) g ;
- z0|Deep Zone “i-Uise appendix A of the 63 to determine which four of e siasen wilt be sampled : » . .
: n . loccuectHPGeand dean upvenﬁaatron samples . L S
; 23 De!ermmauon of Shallow Zone Samphng Grld., o
| o
] ﬁShaHowZoneSampling GndArea detefmned from Table 5-1, e . o T T T
| Fo Altachmenlz Numherot Dec:smn Subu-ats Based on Aréa (convened toSq_Meters) 3 T T - i
. {Tolal Area | : : : ' _1010.07m? IR R D
#|Area of Declsvoa Subumts {total ares 1 subuml) 1019.07im* 1 L '
24 {Decision Subumt deadmto4Sampim§ Araas L s 252.81im* . AU T "_ '
= B SR S : ;
m@p:mgkeasdiwdedma 16nodegnd(nodenumhe:s1 1sy M . 15.78im" B S
&Y' ¥ : ]
: 35|Nodes 1o be Sampled (as deienmned from’ Anachment 1, Table. &1, Sampie Grid Paint Lookup Table) o b 1l :
: a5 iSee Aﬁad'm'lenta Shi 10f2, 117-DR Exhaus§ Tﬁnne! Shailow Zane Sampling Plan, L T
. . forSample Locazron Tahle . L ok e b ]
i 8 i s T - : LTS B
| 39 g e T - i - )
| o T
| 4 i
| 42
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Project .- 117-DR Mx._u:un Tunnel mm..:_u—o uwm.m_.. . Lo& No.- uu._wn n-.w : rﬁl Uwun 0 \NN \ 63
Subject. - ._:.Eﬂ Exhaust ﬂ:::& mzm__oim.ommchan mm:ﬁ:: m._mn : N m oan zo._ of1 . .
S 4>...._.>n:!mz._... .
2
3 mm:._ﬁum m_‘i Point rcox:v u.mw_m
.u L L
. Sampil Sampl iing 'y Sampll Sampting’ | Sampling | Samiplieg { Samplieg | - Saniplng
L Detaunt Plad Azt ) Ara2 Aren3 | ‘Amed ] Amas | Araf |  Area? | Amal | Area® | Aieato
71 HPGe/Closeout 3 6 R 4 -5 i 3 .3 T4 16
8] HPGe/Closeoul 4 7 L .3 4. 15 15 [ T R T
" 5] HPGefCloseout: 18 T 2 N 10 1t 4 3 44
- 1o} "HPGe/Closacut 10 15 4 12 1. b1 N R 3
<l HPGe 2.4 - 14 5. g a3, 12 & -2 -4 3
. a2 _HPGs 13 _ 10 ] 13 2 - 16 . EE 32 'y —3
“9a] NotSampling { - 6 1 10 8 " | 4 1§ - 5 B 5
©  14]. Not Sampling IR EIE 13 R ) 5, .12 R £ 15
15§ Not Sampiing 9 12 7 -5 b 3 2 o8 T 15 Ty
18] Not Sampling 15 16 45 14 T [ 2 15 1 1 NEEN
47} Not Sampling ' 8 .13 B 10 .12 11 43 ] 4 2 12
18| Not Sampling § 1 -2 3 L 4 E 8 - 1D RS ITER
18] Not Sampling 7 11 14 - 15 11 1. 14 14 . .8 13 2
"Not Samigling 11 4 [ ;2 g 7 7 1% I 7
‘Mot Sampking. 1z I 15 N 8 | 35 I3 6 13
Nt Samping, 14 5 12 - 6 t- B 8 10 15 12’ g
** Note: Grid nodes for each Mu:.om@ﬂ_.nuu_mwnnimmﬁ site should be numbered cansistently, e.g.. begin aumbaring '
the nodes in the northwesternmost node, . Then number nnnmmﬂaqme_mna right 2s showr in Fig. 5-1 of this G
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A"!TACHMENT 2

Number of Decrsmn Subumts Based on Area. :

5
-1
7
8

Areaofpnmary Docision Umt{rnZ) T Number of Subunits
Y becsion _ i ] Numb s

—

51,394 1o <2326

»2,32E. {0 <3,256

104

. 326610 <4,186°

1y -

>4,156 to <8,303

12

>9,303 to <13,024 -

13f

>13,024 1o <16,745

et IR ' : >16,745 to <20,466

wnl il Gal pof i el paf—al

SR 50468 s : | ROUND= {Areal3, 126),

7
13

16fa ROUND is an mteger roundmg funciion.
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20
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Area .. -
. Discipline

Subject -

Compuler Program

- CVP-2003-00018

‘Rev. 0
CALCULATION COVER SHEET
_ 117-DR Cleanup Verificaiion JobNe. . 22192 -
106-D
- Environmerital - ‘ "Cala Ne. - 105DR-CA- V0001
117-DR 95% UCL Calculatlon
© Excel : Program No Excel 97

_ |Use of this calculation by persons who do not have access to all of the pemnent facts could lead to incomrect conciusions or
assumptions. - Before applying this calculation in your work, this calculation must be; thoroughly reviewed wath appropnate
and authorized Hanford site ERC personnel Without this review, the EHC cannot assume any responsiblliiy for the use of

these calcuiatscns. .
: ~Sheet e T - - B : i N
Re\.f.. Numbers_.‘ Oil'lgm_ator s . . Checker Reviewer Appr_oval ) . Date
]  Approved -
 “Cover=1 : , iprdamego3 ) e SRR | e
0 ‘Sheets =9 - Approved "} J.E.Thomson | - Approved. Approved . . - -
' v 10/24/2003 - |  Approved | 1162003 .| 1¥/14/2003. .. 7
Total= 10 - tDJacgues - | - T.B. Miley —J.W. Golden - | - K.J. Koegler ..
i . . 7. g p - T T R B )
, A pregiio | % i | J VY | RO | ]
1 NoChanges I “/207¢. fé“’/lb/n?,v S frpes | A ppemins |
‘ C . )D Jacdues " J.E. Thomsoh JW.Golden | K. Koegler: | o
oY
L3
SUMMAR‘[ OF REVISIONS

Errors were. d:soovered in the formulas {or caiculating the Shatlow Zone 95%UCL on the mean for the followmg

"{non-radioactive constittienis: arsenic, barium; cadimium, dead, fithiurn, and selenium. The oomputahonal errors-’
" {were comected which resulied in diffefent stafistical values above background for each of the constituents.
_— . |However, the revised values did not affect the overall condlusions of the cafculation brief. Cleanup Timits for
1- lithium and sodium were changed from background valuesto NA since there are no ciéanup limils for these .
", |constituents. An errenecus heading on the Shadlow Zone Data and Deep Zone Data tables was alés_o,cortec'téd.-

* Obtain.cale
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Rev. 0
Bechtel Hanford, ing. . CALCULATIONSHEET o .,P'y}é""
_ eiemR ‘ go%
Originator 1,0 Jacques 1)4/‘9 Q— Date . f 3//6 / 62 Cale. No. msnn-CA-voom _—~__ Rev.No.
Project - . 117—{>ac1eanun\.!eﬁﬁé’aﬁun JobNo. . 22182 Checked J.E. Thomson . % o7 Date’ . M.
Subject . 117-DR QS%UGLCa!wlaﬂon - . ‘ . . - SheetNo - _1cfib
1 fPapase: - = = = ’
2 ‘lCaloutate the 85% UCL to evaluate compllance w»th cbeanup standards for the 117-DR waste site. Nso calculale lhe wrcmogemcnsk for appli:able nonradionuclide analy-lss
3 |{shallow zone only), WAC 173-340 [Model Toxics Coritrol At (MTCA)] 3-part !es‘l, if tequired {a![ nnnmdlonud:de walyles), andihe clative p difterence (RPD) for, .
. ; duplicate and spit sarmp loreach i oiconcem(COC) ’ -
§ 1 Table of Contents: 3
7 | Page 1: _ Calculation Sheel Sum‘nary .
€ | Page2: ‘Calculation Sheet Summary.
8 | Pages3;4;;angb:  Shallow Zone Dala
‘:f‘" Pages 6,7 and 8- - Deep Zone Data

Papes'9and 10; Spit-Dup Analysis

Given/References:

1) Sample Hesults

2} Lookup values and RAGs are taken fiom the SAP {DOE-HL.., 2000) and FlDR (DOE AL, 2001)

3) DOE-RL, 2000, Sampling and Analysis Plan for the 105-F and 105-DR Phase fll Beluw—Grade Structures and Underlylng Sails DOEIRL-SQ—SS Aev. 1, U.S. Depadmem

: of Energy, Richland Operations Office, Richland, Washington, S

3y DOE-RL, 2001, 100 Area Remedial Action Sam:lling and Analysis Pian (SAP} DOEIHL-S)E-22 Rev.3, U5 Depanmem of Energy, Richtand

Operations Office, Richiand, Washingion

H 4) DOE-AL, 2002, Remedial Desipn ReporVRemedial Action Work Plan for the 100 Area, DOEIRL 96-17 Rev 4, US. Depasiment of

. ’ . ' - Energy, Richland Operations Office, Richland, Washinglon.

5) BHI, 2001, Instruction Guide'for the Remediation of the 100NeaWasle snes C100X-IG-GO001, Rev. 4, BechtelHanfor& ing., ichland ‘Washington.

€) Washingion Administrative Code-17:3.340, and Statistical Guidance for Ecology Site Managers, -
- Ecology Pub, #92-54, Washingion Department of Ecolegy Olympia, Wasl‘ungmn

7} Ecology, 1993, Statistical Guidance dor Ecalogy Site M 5 Supph A i Site or Backgrumd Dam with. |

i - Below-Detection Limit or Below-PQL Valijes {Censored Data Sels): ’ h

H 27 5) EPA, 1954, WSEPA Contract Labora‘nory Program N‘atonal Functional Gmdellnesior lnorganlc Data Review, EPA 54wn-94m1s

i C 9} Ecology, 2001 Model Toxic Control Act Gleanup Levels and Risk Calculahons tCLAFlC 1y Updale F‘ublicahon #840145, Washmgton S!aie Depam'mnl of .
‘Ecologly, Olyrmpia, Washington.

10) Hexavalent chromium carcindgenic fisk deanup levels for soil through the inhalation paﬁhway are mduded in Cakulation n‘ll—lexavalem Chrormum Camnogeruc

. Risk, 0100X-CA-V0031,

Salution:
Calculation methodology is descnbed in Ecology Pub. #32-64 and below. Use da'ta {rom attached works.heeis 10 cakulate the 95% uppet confidence imit (UCL)
tor each analyte, calculate carcinggenic nsk, perform the WAC 173-340 a-parl test for nonradionuclides, and calculate an RPD for each COC as indicated:

-
n

A

REBNNNgasaned

n
(-]

]
-4

BHuegs

Calcu|aﬁon Description: :

The subject calculations were performed on data from sofl verfication samples from the 117-DR waste site. The daia were entered :nio an EXCEL 57
spreadsheet and calculations petiarmed by ulilizing the buill-in spreadsheet funciions andior creating formulae within the celis. The statistical evaluation of data
for use in accordance with the RDF/RAWP is o by this calculation. Split and duplicate RPD results are used in evaluation of data quality and are

P ted in the Clnlnup Verfication Package {CVP) forthts site.

Methodology:

The statistical valnue calculated to evaluate the effectiveness of cieanup was the 95% UCL. For radlonudide data, caktulation of the siatistics was done on Il:ie mponad value
In cases where the laboratory does-not report 2 value below the minimal deteciable activity {MDE), talf of the MDA is used in the calculation. Fof the statistical evatuation of .
duplicate sample pairs, the samplas are avefagedbefm'z being inciuded in the data set, after adjustments for censored data as described. For the statistical evaluation.of ;
duplicate sampnle pairs, the data [bmh radnmuchde and noruadmnuchdes) are averaged before bemg inchuded in me data set {ater adpstments ar d clala as desi ‘: d)

For nonradivactive analyles with >50% of the dala below detection lirmts the mammurn valie for the samgile uala was used msuead ofthe 5% UCL M mmadnonucﬁde data
reported as being below detecuon Fmit weré set 1% the.detection lirnit value for calculatm of the siahshcs (Eeologv 1998). . .

Fnrmnradmuchdedala MeWAC173-340starshwguﬂamesuggests1hatalesuutcﬁ iby ‘-mlformbe- } -nnihedata mdmemuc&.wlmﬂa‘nedonm
appropriate distribution. For small data sets {n < 10}, the caiculztions aré periormed assiming ronparametnc distribution, s 1o test for dlslﬂ'.‘uliDﬂ F peﬁormed Forla:ge
dala sets (n>= 10 resubls above detection), a distitwition est is eonducmed on the data sel using- Ecology MTCASta! sunwa:e

The eshmated hazard qtmenl {for apphcabie nonradichuciide COCs} is o iried bydlwd’ng ‘the statistical value (derwed il ks ca]cuiaﬁon} byihe WAC 173-340 Methad B
non-carcinegenic: cleanup limit {other than the applicable RAG). The nanradionuclide carcinogenic fisk, above background, is determined by dividing the statistical value by the |
WAL 173-34C Method B mrmmgenmﬂeanuphﬂmdlhenmuplwg by 10", For data sets where all values are below detection or are below background, neither. Gtihese i
caiculations are réquired: For nor inogenic Ronradionaclide COCs, only the estimated fraction of risk compitation must be perormed. Where the cleanup lwe! is less than
the POL and the assodiated analyte is detected at & concentration be!owihe FOL, the cleanup levelis considered 1o have been atiained (WAC 173-303-707). .

The WAC 173-340 3-pari test deterrrunes [

1) the statistical value exceeds the most stingent cleamsp §imit for each non-radionuclide COC

2) grester than 10% of the raw data e d ihe most stringent ch p fimit for each non-radionuclide COC,

3) the maximum value of the rw daia set exceeds two imes the most s:nngem cleanup limit for each non- -radionuclide COC.

aézmgésgamanggssaasaa:aﬁzsggﬁaaz

[
@~

The 3-part test s periufmed for nonradionuchide analytes found in shafiow zone and deep zone sor!

28

The RPD is pericrmed when both the main vaiue and, either the du.upin;:ate oF split valies are above detection limits and are greates than 5 fimes the hrget deleclion ﬁfm {TDL)
The TOL is a laboratory o ion fimit pre jined for each analytical method. These detection limit requirements are Iomied in Tabie #1-2 of the SAP, DOEFRL DE-22,
where they are referred 10 as the RDL. The APD caltuiations use the following formuta:  RPD =] M-S)A{M+5)2)] 180

-t
-

~F
h

el |
bt

whete. M = Main Sample Value S = Spit (or duplicai} Satmple Value

-
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- ) CALCULATION SHEET oy 2'7,,6’5;
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Originstor 1D Jacaues. (\_/ yg pate Q{é yiks Cale. No. 105DR-CAVODDT__ Rev.No: _ 1.1»{)' i
. Project 117-DR Cleanup Verficatit) JobNo. . " 2oygp Checked by: JLE. Thomson Y Date r2fiefos -
Subject 117-DR95% UCL Calculation _ ' : . . -
_ - - i Sheet-No.: 3 of 10
1{117-DR Shallow Zone Data_- . . . . » . ) .
gl Sampling " HEIS Sample - ___Am-247 . C13 : Cs-137 . _ Co-60 ] o Ew-152 S Eulsd T . Eu-156 T NHB3 - Pu-238 Pu-238/240
3 - Area Numbier Date - piifg -|ai MDA | pCilg Q] MDA FCWg_1Q] MDA | pCig O] 'wbA | pCifg Q. MDA pCig_ Q] MDA pClg !Q| MDA [ péllg Tal MDA pCiig__ [Q] MDA pClg | O] MDA
4 ‘A1 JOOWID 08-Aug-2003 0.00E+00 10| 1.70E-01 | 1.67€-01 TUT 3,30E+00 | 1.00E-02 JLOOE-02 | 2.00E-02 | U] 200E-02 | 4.80F-02 | U] 4.80F-02 | 600E-02 [ U] 6.00E-02 | 7.10E:02 [ U} 7.10E-02 | 7.04E-01 | U] 250E+00 | 3.70E-02 | U] 2.80E-0% | 0.00E+00 [ U | 2.80E.-03
5{ Duplicate of JOOW.0 JOOWZ - 08-Aug-2003 0.00E+00 [ U1 2.10E-01 | 1.22E+00 [U| 2 60E+00 | 4.00E-02- 90002 | 260602 [U]| 260E-02 1 6.00E-02 U | B.O0E62 | 8.OOE-02 | U | 8.90F-02 | 6.40E-02 .U [. 5.40E-02 | 1.12E+00 | U | 2.80E+00 | -4.80E-02 { i/ | 5.70E-0% ] 0.00E+00 | U | 370E-01 |
[ A2 i oW1 08-Aug-2005 5.00E-02 U] 1.90E-01 | 9.54E-01 | U| 2.60E+00 | 630E-02 | | 1.70E-02 | 1.50E-02 [ U] 1.60E-02 | 3.50E-02 | U 3.50E-02 | 5.90E02 | U | 5.20E-02 ) 8.70E-02 J tF| 9.70E-02 § 1296400 | U] 240E+00 | 0.00E+004 U | 2.20E-07 | 0.00E:00 [ U | 2.20E-00 |
7 A3 JOOWLE _bB-Aug-2008 Q005400 3 U} 2.00E.01 3 -2.92E-01 U} 2.70B+00 } SAUE-02 U} 510502 ) 310802 U} 3.0E02 | 6.80E-02 4j| GBOE-08 | BA0E-02 U} DE0E-02 | 1.00E-DF | U) 1.00EO1 | 7.36E-01 | tJ4 £.00E400 | DOOE400 | U} 270E-D7 | D.00E+00 | U | 270E-01
8 Ad JOOWJS 08-Aug-2603 0.00E+00 { U] 2. 10E-01 | 5.75E-01 U 270E+00 | 3.30E-02 2.70E:02 | 2.60E-02 Ui} 2.60E-02 | 5.B0E-02 | U| 5B0E-02 | 8.50E-02 | U] B.50E-02 | 650602 | U] 550602 | 6.00E-01 | U 240800 | 3.70E-.02 | Ul 2.80E-01 | 3.70E-02 ] UJ 2.80E-01
10{Stetistical Compirtation Input Data_ ! - i R : = ) : o 5
11{- - Composite. HEIS Sample “Am-241 C-1 Cs-137 Co-60 Ew-152 Eu-154 Ew-158 Ni-63 D Pu-238 Pu-235/240
12 Paint " Number Date pCVy __pCily: pClg ._pCilg __pCilg pCig pCilg peig e pCig __ptig
13 Al 1~ J00WJD and JOOWSZ 08-Aug-2003 0.00E400 6.94E-0 2.95E-02 -1.15E-02 | 2.70E-02 | assE-02 3.13E-02 oae-01 | | -6.00E-03 [ 0.08E400 ]
14 A2 JBOWH - 08-Airg-2003 5,00E-02 9.54E-01 6.30E-02 7.50E-03 1.75E-02 2.60E-D2 | 1.86E-02 1.21E+00 0.00E+00 0.00E+00
15 . A3 - JODW.J2 08-Aug-2003 0.00E+0D -2.92E-01 255E-02 | 1.55E-02 3.40E-02 4.90E-02 5.00E-02 * 7.36E-01 0.00E+00 0.00E+00 |
16 A4 HWIE 08:Aug-2003 0.00E+00 B.75E-0 3.30E-02 | 1.50E-02 | 2.50E-02 - 4.25E-02° 2.75E-02 6.00E-01 3.70E-02 8.70E-02 |
7o o g ' '
18 Statistical Computations - e o . .
I g ” Ar2dd C-14 . . Cs-137 ) . Co€0 - Eu-152 ] Eu-154 Eu-188 : Ni-63 ' Pu-238 Pu-239/240
. - Radionuclide data set. Use Radionuclide da!aset Uge Radionuclide dala set. Use Radionuclide data set. Use Radionuclide data sef. Use [ Radionuglide data set: Use | Radionuclide data set. Use| Radionuglide data sét Use | Radionuctide data set, Use | Radinudide data set. Use
20 “Statisfical value based on] | POPparamatric z-stat fonparametic z-stat - nonparametric z-stat honpatamelic z-stat ' nonparametric 2-slat " morparametric z-stat __nonparariglric z-stat nonparametric z:stat nonparameinc 2-slal nonparametric z-stat
21 -NI R A - S| q A ' q - | 4 ' A - - T
22 %< Deteclignfimit]___~ 100%] 100% . 25% 100% . 100%| 100% 100% 100%] - 100%} Wl |
23 mean| 1.25E-02 4.83E-01 3.7BE-02 1.19E-02 2.69E-02] H9IE-02) 3.18E-02] 8.65E-01 7.75E-03| 9.25E-03]
24 st dev| 2.50E-G2 5.4DE-0 1.71E-02 3.35E-03] 6.91E-03 " 9.68E-03 1.33E-02 2.63E-01 1.87E-G2 1.85E-02[
25 Z-statisi) 1.645 1645 1.645) 1.645] . 1,645 1.645] "1.645] 1,645 1.645| 1.645|. -
95%UCL on rméan] _ 3.91E-02 8.27E-N 5.18E-02 1.46E-02 ' 3.26E-02 4.72E-02 - 4.27E-02 1.baE+oo; : 2.4DE-02 2.4BE-02
27 max vaiuel . 6.00E-02] 122E400] | 6.30E-02) 3.10E-D2 - 6.80E-02 9.80E-57 1 .00E-01 1 Z1E+00] 3.70E-02) 3.70E-02
28| Stalistical value| 3.31E-02 - 8.27E-01 5.18E-02 14BE-02] 3.26E-02 4.72E-02 4.27E-02 1.0BE+00 . 240E-02 2.45E-0p
20 : Backgroungd NA| . NA . NA] R . NA! - NAl- - NA "~ NA NA - NA|
3o Stalishical value above background] " 5.31E-02 B27E-01 5, 1BE-02 i.4BE-D; 3.26E-02] 4.72E-D2] 42702 T.0BE+00- ZA0E-D2 2.45E:
3 Lookup Value <15 mremiyr for rad 3.1 L5186 6.2 1.4 33 3.0 1250~ 4026.0 : 37.4 938 .
Most Stringent Cleantp Limit for nonradi lide and RAG Type ;
WAG 173-240 3-PART TEST - : ‘
: . 95% UGL > Cleanup Limit?
> 10% above Cleanup Limit?
) Any sample » 2X Gleanup Limit? .
EXCESS RISK EVALUATION o ' !
a9 . : WAC 173-340 B Non-Carcinogenic C! I .
40 Hazard guotient for each nonradionuctide;
4% ) WAC 173-340 B Carc ic Cleanups :
C 42| Excess rigk for eagh carcinogenic nonradionuclide i
e —— : - — 1
44[RON-RAD SUMMARY ;
a5 S .
46| WAC173-340 3-Part-Test Complience: - NA
47 |Nohrad noncarcinogenic sum of quotients: NA
_GBLﬂonnd carcinogenic tisk: NA -
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CVP-2003-00018

- Rev. 0
}
Bechtel Hapfosd, Inc. ~ ‘
] A - S CALGULATION SHEEY ) i
- Originetor LD Jacques Eﬂbg > pate FE/IG /0T Calc. No. 165DR-CA- VOO _ "Rev. No.: 3 |
Project 117-DR Cleanup, Verilication Job No, . 22182 Checked by: JE Thomson 7357 pate {2 fe% |
Subject 117-DR 95% YCL Calculation ) . i ——— i
i SheetNo.: _ 40f10 I
1{117-DR Shallow Zone Data : 3 = : . . b . : l
2 Sampling - HEIS Semple - Br90 . U-233234 1-245 ) U-238 . Argenic Barium Cadmi Chromium {tolal) ‘Hexavalent Chromlum ‘Lead
3 . Area Number _Bate | pCig_| Q] MDA pClg iG] MDA pCig 1@ MDA pCig |G MDA mofkg_1Q] FOL m el PoL mykg 1G] PGL mghkg TG _POL mgkg O] POL | mokg JQ) POL
4 Y § - JOOWIO : | _08:Aug:2003 -1 90E-03 VU] 2.00E-01 | 4.94E-0% ' 1.50E-01 { 240E-02 1 U | 180E-03 § 652601 | - 1 1.50E-01 } 2.7E+400 3BE-01 | 6.7E+p _20E02 | -THOEQ2 40E-02 12E401 | S0E-02 49E-D1 JU} 42E-0 5. 0E+00 17E-01 )
5 Duplicale of JOOW.IG JOOWS7 08-Aup-2003 460E:02 { U | 200E-01 | 4.69E-01 1.80E-01 | 0.00E+00 | U §-2.20E.01 | 5.08E-01 1.80E:D1 [ 3.3E+00. 44E-01 | 6.7E+01 20602 | 1.8E-01 A0E-02. | 126401 OEO] T azEn U] a2E-D 5.0E+00 " 2.0E-
P X TOOWJT OR-Ay-D00A -3.70E-02 | U'| 2.60F-01 | 3.67E-01 1.80E-01 | 0.006400 { U| 2 10E-01 | 2.9BE-0% "9.80E-01 | 2.7E+00 4.3E-01 | B9EA01 ZOE-D2 | 40E-02 ] Ul 4.0E-02 | 1.1E4D1 OE-01 | 41601 _J U] 4.1E-0 4.5E+00 " 1.BE-01_|
.7 A3 JOOW2 L O&Aggﬂoa -6.80E-02 | U 2.7DE-0_1 5.256-01 |- | 1.60E-04 | 250E-02 | U 1.90E-00 | 3.15E-01 1.60E-01 | 2.4E+00 3.8E-01. | 6.9E+01 20E-D2 | 4.0E-02 §U[ 4.0E.02 .| B.4E+D0 .0E-02 A3E-01. 1 U1 4.3E-01 7.4E:00 1.8E-01
8 A JOOWJ3 08-Aug-2003 ~A70E-02 | U| 2.90E-01 | 6.62E-01. 1.60E-01 | 750802 | U] 1.90F-09 i 5.78E-01 1.60E-01 | 2.9E400 4.2E-01 | 6.0E:01 20602 | 4.0E-02 {u]| 40E-02 | 9.9E+00 OBt |- 4.2B-01 fU) 4201 | 439E+00 | |- 1.9E-0%
8 ‘ i . : g S : - - : : A2 :
10i§tatistical Copnputation Input Dals. . : . : I : . : L . . o
11|  Composite ~ HEIS. Sample §1-90 U-233/234 u-235 U238 Arsenic Barium Cadmium Chromium {total) . {Hexavalent Chromium Lead
120 Paint Number Date pcy'g pCilg. pCilg. i - Pcyg mg/kg mi mglkg mgikg o myky | mgyig
131 Al JOOWJD and JOOW.7 UB-Aug- 2003 1.35E-02 ATTE0T 1.20E-02 5.80E-01 2.9E+00 67E401 1.3E-01 1.2E401 Lol 23ED 5.0E+00 -
14 A2 JOOWJT . 0B-Aug-2003 -8.10E-02 3.67E-01 0.00E+00 2.98E-0 27E+00 6.2E+01 2.0E-02 1.3E+1 , " 2,1E-D1 4,5E+00
15 A3 JOpWJ2 " 0B-Abg-2003 -6.B0E-02 5.25E-01 2.50E-02 A15E-01 2.4E+00 5.9E+01 20E-02 | 8.4E+00 P . 2AE-O1 7.4E+00
18 Y JOOwas 08-Aug-2003 -8,70E-02 6.62E-01 7E0E02 § | SJ9E-01. 29E400 .| . B.OE+D1.- S @0E-02-] . - - f-oaEse0f-] - 2B o] oo ] A BER00- -
17 F : . o PR : i i ;
18 Btatistical Computations - L .. . I . L .
19 . Sk-50 o | u-233/234 -235 238 Arsenic -Barium Cadmlum Chromium {tataf} Hexavalent Chromium ‘Lead
. Radionuclide data set. Use | Radionuclioe data set. Use | Radionuclide data set. Use | Radionuclide data set. Use| '~ Small data set - Use Small data set - Use >50% Below Detacﬂon -Small data set < Use - »50% Below Detectlon, - Bmall datza set - Use
20| - Siatistical value based on] | Monparamelric z-stat nonparametric z-stat - nopparamelric z-stat nonparametric 2-sfat - | . nonparametric z-sfat. - nonparametric z-stal, Defauit 1o Maximum Value nonparamalric 2-slat. Detautt to Meximum Vaius ronparametiic z-stat,
21 N )] 4} : af - i ‘ 4] 4] 4 - 4 b _4 E] :
22 <, < Deteclion Emit 100 F 0%} 100% 0% o%; - 0% 75%)| 0% . 100% 0%l -
23 .- mean -3.06E-02 5.08E-01 2.B0E-02] - 4.43E-07 2.7E400 8,2E401 4.8E-02] 1.0E+D1 2 - 21E- - 5,3E+00f -
24 st dey| 3.36E-02 1,22E-01 A.30E-G2) - 1.68E-01 - 2.4E-D% JAE+00} - 5,5E-021 1.5E400 i 25€-03] T 14E+00F
2 Zestatistic] __1.645| “1.645) - 1.645 1.645] 1.645 1.645{ 1.645 1.645 1 1645 1.645
95%UCL on ma:a ~-3.00E-03 6.06E-01 5.515—03! 5.79E-01 2.9E+00 6.5E+01 9.3E-62 1.1E401 21E-01 6.5E+00] -
27 rmax valoe] _4.60E-62 6.62E-01 7.50E-02] 6.52E—_0'1 31E+00) B6.7E+0% 1.9E-01 1.2E+01 4.2E-01 7 AE+0D
28 i ) -al value| -3.00E-03}- -6.08E-01 551602 5.79E-01 20600 6.5E+01 1.9E-01 1B+ AZEGH)- . 6.5E+001. 1 ‘ -
29 - : Backgrouq . NA RN ~ 0.1 1.4 _~NA} NA| NA| NA) NA - NA|
30 Etalslival value above background| -3,00E-03 0{<BG) 0 (< BG) Jo<EE _2.0E400 65E+01 19801 TAE+O1 4,250 " GBE+D
a1 Lookup Valye - 15 mremiyr for e . 45 1.1 1.0 1.1 . . .
) j Background - Backgroundg - Background - ] - Background -
L . GW/River Baeckground - GW/River GW/River o River . GW/River
§2|Most Stringent Cleanup Limit for nonradionuclide and RAG Type 20.0 - _Proteciion 132.0_GW Proteclion .81 Protection 185 Prolection 2.0 _ Prolection 10.2  Proection
33|WAG 173-340 3-PART TEST L ‘ y - : ) B § - :
34| . 95% UCL > Gleanup Limit?} NA NA - NA NA NA NA
-3 > 10% above Cleanup Limat? NA NA NA NA NA NA
36 Any sample > 2X Cloanup Limlt NA NA NA NA - NA NA |
ay I
_BBIEXCESS RISK EVALUATION o . . : ) .o : )
1 WAG 173-340 B Non-Carcinogeni; Cleanuy 24 . 5,600 - _BD 80,000 400 359
.40 Hazard g t for each r Ji fich NA ~ _NA NA NA NA NA -
41| WAC 173-340 B Carcinogenic Cleanup 0.67 NA 138 NA 24 NA
- 420 Excess risk for each carcinogenic nonradionuchids:] NA NA - NA NA NA - NA
43 : j . . S . ; ] e . j
.44|NON-RAD SUMMARY ) B ; ; . . ) S ' vl : ] -
45 ’ - Sinzizﬁ::;iZMt Since barium was aot Singe cadmium was not - | Since chromium was not mﬁz:’:::;‘;:’:ﬂ'::‘ Since |lead was not d |
" 46|WAC 173-340 3 Part-Test Compliance: ) background, the 3-part fest deiecied aboye background,|detected above background,jdetecied above background ., o oL aimples, the above -background, the 3:
47|Momed T e suh of & ' and excez;s vick are fiot the 3-part lest and excess | the 3-part test and excess § the 3-part lest and exdess S-part est and excess "sk par test and excess risk are| -
. 4.8 b o calculated. - risk are not caiculated. fisk are not calculated. risk are noi.,mlcuialad. are not catcula ed not calculated.

49

Nony. d carcinogenic risk:
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Bechiel Henford, fne.

. S - N * CALC ATHON SHEET
Originator LD Jacopes @4’ Date I /A o 3 _ . gale Na. 105DR-CA-V00D1
Project " 117-DR Cleanup Verification - JobNo. - 22192 Checked by: LE. Thomson __ “s 2/
Subject -. 117-0R 95% LICL Caleulation : )
1]117-DR Shatlow Zone Date . . - 5 . —
2 Sampling HEIS Sample Lithiuni - _Mercury Selenjum - Silver Sodium
3 ._Area S i Date moky [Gl POL molkg |G}  POL m Q] POL - | mogkg |G| PaL mgkg_ |G| PaL
4] A1 . JOOWAID 08-Aug-2003 1.0E+61 2.0E-02 | -1.0E-02 |U]| 1.0E-02 ! 26601 |U} 2.6E01 7.0E-02 [U} 7.0B-02 33602 6.4E-01
5| Duplicate of JGOWJO: JODWJ7 D8-Aug-2003 5.9E+00 20E-02 | 20E-02 |U) 20E-02 | 3.0E-01 U] 30F-00 | BOE02 | U] pOE-02 | 2.56+02 7.4E-01
] A2 . AJOOWH - 08-Aug-2003 135301 20e02 | 20E-02 |U{ 2.0B-02 2.8E-0 Y| 2.8E-01 BO0E-02 |U| BOED2 | A5F+02 6.9E-01-
H IR . JOOWS2 08-Aug-2003 1.3E+01 20E-02 | 20E-02 UG 20F-02 | 27601 JU] 27E-01 | 7.0E02 |U| 7.0E-02 | 8.4F+02 | E.6E-01
8 Ad - JOOWJ3 08-Aug-2003 7.8E+00 2.0E-02 | 20E-02 {W| 2.0E-02 25801 | U 29601 | 80E-02 {U{ 80E-02 | 2.9E+02 7.1E:01
10[Statistical Computation inpul Gala - : e - T g T e
1f . Composite T HEIS . Sample " Lithium ‘Mercury Selenjuim ) Eitver - _Sodium_
12[- Point - Number Date m! : L) ~mofka mo/kg L
18 - Al - JOOW.I0 and JOOW.F7 08-Aug-2003 - 1.0E+(1 - 7.5E-03 1 AE-01 — 3.9E-02 218302
14] - A2 JOOW: 08-Aug-2003 1.1E+01 1.DE-02 1.4E-01 | aoEg2 45EH02
15 A3 JOOWJ2 08-Aug-2003 1.3E+01 1,0E-02 1.4E-01 - | asE02 34E+02
6] Ad - JODWJ3 08-Aug-2003 7.0E+00 1.0E-02 15E-01 A.0E-02 1 29E+H02
17 . BE X ” - :
18 Statistical Compuytations . - .. s ]
19 S Lithium Mercury Selenitm - . Sliver . . _Sodium
Small data g6t - Use' >50% Below Delection. >50% Below Datection. >50% Below Delection, Small data set - Use
20 Statistical value based on}  POPparametric z-stat. | | Default fo Maximum Value { Default to Maximum Valve | Default to Maximum Value | - nonparametric z-stat,
21 . Nl 4l 4] 4 - 4l 4
22 . % < Detection Iimii‘ 0%, 100%] W%, ] 100%] 0%,
23 i mean| __ 1.0E401 9.4E-03 T TAE-01 38502 B AEsDZ
24 st. dev.| 2.0E+00] 1.2E-03 4.1E-03] 2.4E-03 7.1E301
25 Z-statisth 1,645, _1.645( 1646; 4 - 1645 1.645
26 C . 95%UCL onmean]  1.2E+01 1,0E-02 1.4E-01 ) 4.0E-02 4.0E+02
27 S __max va|ue1, T3E+01 2.0E-02] 3.0E-01 - BOE-02) 4.5E+02)
28 - Slahsl."lcal valuel  1.2E+01 2.0E-02 30801 ) . B.OE-02 4.0E+02] -
20 , . - " Backgrour - NA NA A ) NA| - " NAj
30 . i ) ~_ Siafistical velue above backgrou T.2E+07 2.0E-02] SOE-07 1 B.0602 FOE+02
at i o LOOKNp Value - 15 mremivr for 1a ‘ . -
) e : T Background - . Background -
[ . o . . . GW/River o River © 'Hiver
32[!!051 Stringent Cleanup Limit for nonradionuciide and BAG Type NA __. Background 0.33 _ Proteciion 1ﬂ - Protection - 073 Prolection [NA Background
33|WAD 173-340 3-PART TEST : : e . o . ’ . ’
34 S 85% UGL > Cleanip Limit? A NA NA NA NA
3sf - K c > 10% above Cleanup Limit? NA NA . NA NA NA
28] . Any sample > 2X Cleanup Limit?].. NA NA - NA - NA NA
s . , "y A - : - -
3B{EXCESS RISK EVALUATION . j I :
39i . WAC 173-340 B Non-Carcinogenic C pil . MA 24 - 400 - - A00° NA -
40! ' : Hazard quotient for each nonradionuchide.  NA NA . MA . NA © NA .
4 ' E . WAC 173-340 B Carcinagenic Ch NA © NA RA : NA NA
azf - . i Excess rigk for each genic nonradionueiited WA NA NA_ ] NA NA
43 ] - i - i ] ) -
A4INON-RAD SUMMARY There are o cleanup limits { - ' Since seleniumwasnot | - There afe no clean up limis | -
48 ) Co - for lithlum, Lithium was not d&im mﬁ:ﬁaﬁ;rﬁl’u détected in any of the cé@ﬁﬂ‘ﬁ&inﬁu&a for sodium. Sodium was not|’
46IWAG 173-340 3-Part-Test Compliance: - detected ahove backgrount,| \he 8-part fesl and excess | 'verification samples, the 3- e 3partteal ang ec; o '| deincted above background,
47|Nonfad noncarcinogenic sum of quotients: the 3-pan! test and excess : parttest and excess fisk are] the 3-part test and excess
risk are' nol calculated. visk are not calculated. 7. not calculated. rick are not calculated. risk are nol cafculated.

4B[Nonrad earcinogenic risk:
a9 . .
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echtel Hanford. .

CVP-2003-00018
.. Rev.0 )

o CALCULATION SHEET - o3 :
; o201 2/r¢/e3 ok ' - : J@y n}"”l |
Originator LD Jagques 2 pate . Calc. No. 105DR-CA-V0001 Rev. No:: i ! ]
Project 117-DR Cleanup Verificalion JobNo. 22192 Checked by: . 2E Thomsen -~/ Date B ) S !
Subject. 117-DR 95% UCL Caiculation . N b2 | S/ ‘

. . . Sheet No.: 6of10 1 '
- #[117-DR Deep Zohe Data- S : : ) : ‘ A : ! : 1
-2 . Sampling HEIS . Sample. _Am-24% c1__ . . Csi37 : __Co-&b Eu-162 - . - Eu-il . . EW-188. ~Ni-E3 : _Pu2as _Pu-238/240

3 - Area i Number . Date _ . pCig” |G| MDA peiA al MDA pCilg . | @ MDA g | Q MDA L Q MDA | . pCly Q. MDA pCllg | @ MDA ‘ptilg J@Q MDA ~pCilg | @ MDA pCig | O MDA -
4 - Al . -'JOD_WJAS -08-Aug-2009. - ‘7.DGE-02_ Ul 1.80E-01 | 7.64E-01.1 U _2,40E+00 4. E0E-02 U 4,59E-02_ 4.30E-02. 771_1.305-02 B.80E-02 § U} Q;IQE-OZ 1.50E-04 | U4 1.50E-01 [ S.70E-02 U1 9.70E-02 | 4.46E-01 | U | 2.50EH0 | 1.06E-05 [ U 410E-01 | 5.30E-02 | U4 410E-0t
5| Duplicals of JOOWJ4 JOgwW,iB 08-Aug-2003 _8.20E-02 L UL 2.10E-01 } 1.66E+00 U1 2.00E400 | 500E-02 | Ul 5.00E-02 | 4.60E-02 [ U1 4.50E-02 | 920F-02 | U1 920E-02 | 140E-01_§ U] 1.30E-01 ) 8.80E-02 | U] S.B0E-02 | 172E+00 [ U | 3.60E100 | 4.70E02.1 U | S60E-01 | U.OOE+00 LU sm;m"'

-8 AZ JOOWIE 08-Aug-2003. =2.40E-02 | U] 1.60E-0) | 427E-01 | tf| 240400 { 3.908-02 | U 3.80E-02 f 3.70E-07 { U| 3.70E-(z ) 7.80E-02 | U] 7.80E-02 | 1.20E01 | U] 1.20E-0f | 9.40E-02 | U] 9.40E02 | 1566400 | U] 3.70E+00 | 0.00E+00 | U | B.70E-01. | 0.00E+00 L U | 3.70E-01

7 A% JOOWJE 0B-Aug-2003 0.00E+00 } U} 1.80E-07 | 4.08E-0) | U] 2.50E400 | 4.90E-02 320E:02 | 2.90E-02 | U] 260E-0z | 670Ew2 | UT 6.70E-02 | 1.16E-01 [ U} -1.10E-D1 | 1.16E-01 |.U| 190601 | 1.96E-G4 |-U | 5.00E400 | 4.208-02 | U| 3.20E-01 1 0006300 | U1 320E-01 ]
8 e _ . - § . ; —— . : : ]
g|Stallstical Computation input Dats i R - : S - , . . ! . .

10 Composite ~_HEIS " Bample Am-241 C-14 Cs-137 Co60 . Eu152 Ew154 Eu-i56 NRG3 B Pu-236 Pu-233/240

11 Point * Number i ] - _Date pCilg__ pCig ...pEVg_ ... ._.plige. - - pCly PeVg -~ Vg PCiY. : pClig pCilg .~

12 Al JOOW,J4 and JOOW.S ... 0B-Aug-2003 £.00E-03 1.21E+00 2.38E-02 2.20E-02 : 4.50E-02 7.25E-02 4.68E-02 1.08Es00 ' 7.65E-02 265E-02

13 A2 JOOWJS 08-Au-2003 —2.40E-02 4.27E-01 1.95E-02 1.85E-02 | 3.90E-02 5.00E-02° 4.70E:D2. 1.58E 0.00E+00 I GOOE+00

14| A3 JOOWIE ___08-Aug-2003 D.00E+D0 4.06E-01 4.90E-02 1.4E8E-02 3.35E-02 5.50E-02 5.50E-02 1.86E-01 4.20E-02 1 0.00E+00

15 ] - - E - } : i T

16 Statistical Compulati . ] - . - R : : o i e

7] ) . I ﬁ.\m-241 N C-14 - Cs-137 | Ce-60 _Eu-152 Eu-154 . Ew-15% Ni-63. Pu-238 Pu-239/240

' ; . Radionuclide data set.” Use { Radionuclide data set, Use | Radionuciide data sel. Use Radicnuclide data set, Use| Radionuclide data set. Use| Radionuclide data set. Use | Radionuclide data set. Lise | Radionuclide data sel. Use | Radionuclide data set. Use |-Fadionuclide data set. Use
T I . : . g ¥ value based ol nonparametric z-stat nonparametric z-stat nonparametric z-stat T rig Z-stat nongaramaetric 2-gla -nonpatametric -stal _nonparametric z-stat . norparameric z-siat " monpararetric. z-stat nonpacametic 2-sta
1w : W E 3 El : 3’ g : 3" ‘ I 9 - o 1 R '

20 %% < Detectio lirntt‘- . 100% 100% . &7%| ] e 100% 100%]| R 100%] - 100%] 100% 100%] 100%

o : : mean}” :6,00E-03] . 6.826-01] 3.08E-02] . 1.83E-02] 3.02E-02 6,25E:02 5.03E-02) : B.5BE-{H 3.95E-02 8.93E-03

22 st. dev.t - 1.59E-02 A.59E-01f 1.59E-02 3,76E-03] . 5.76E-03 _9.01E-03 4.21E-03 7.06E-01 f 3.83E-0; - 1.53E-02|

23 . Z-siatisticl . 1.646 1.6451 1.645 -1.64‘5r 1.646 1.645 1.645¢ 1645 i 1.645)- 1.645

24 95%UCL on mean] _ 9.0BE-03 1.92E+00 4,59E-02 2.18E-02 4.46E-02 7.11E-02, B.A2E-02 1.63E+00 N 7.59E-02, 2.34E-02;

25 ___max valuef _ B.20E-02, _1.66E+00 5.00E-02 4.50E-02) 9.20E-02) 1.50E-01] - 1.10E-01t 1.72E400] L . 1.06E-01 §.30E-02

26 .- Stefistical value] 9.0BE-03 1.12E+00] . #.69E-02 2.19E-02 ~ 4.48E-02 T 11E-02) 5.42E-02 -~ 1.63E+00 i 7.58E-02 2.34E-02

27, : Background] - NA Al _NA . WA, NA NA NA . NAl ‘ NA NA

28 “Siaysiical value above backaround| . 9.00E-0: TIZE+00] A BOE-02 279602 4.46E-021 " 7.11E 5 a2t-02 1.63E+00], | 75SExz B BAE2]

28 K 5 L . : : : i i -

" 30|Most Stringent Cleanup Limit for nonsadionuclige and RAG Type:

31]WAC 173-340 3-PART TEST - - .- .

32 . e 95% UCL > Cleanup Limit?

k] . »10% above Cl Limit?

34| Any sample > 2X Cleanup Limit?

37|FOR-FAD SUMMARY
- 3DIWAC 173-340 3-Part-Test Compliance: NA

40
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Bechtel Hanford, inc, ) . ; . . ) 7 . I -
) - ) CALCULATION SHEET . ‘ . . ,4,;:— 0%
Originator. LD Jacques - g3 g’ Date T /o 2 : Calc. No., © 10BDR-CA-VOOD! Rev. No.: - ;
Froject . 117-DR Cleanup Vortication 7 )  JobNo. | zoigp . Chécked by: LE. Thomsdn il . Date VB 7VixN !
Subject . 117-DR 85% UCL Calgulation ‘ . T : - ] . E : . : 5 .
i - : . Co . Sheet No.: 70110 j NS _ -
1]137-DR Deep Zohe Data, : E o : - . : . N . ; : - S i
s Sampling HEIS: - “Sample o Sr-00 - U-233034. u-235 Ugas - 1 - Arsenic ] - Barism_- : Cadmiur " _Chroniium {totalj | Hexavent Chwomium | - - Lead
al - Ares - Number " ~ - Date pCifg | @1 MDA pClg Q] MDA | pClg |Q1 MDA pCiflg . [Q] MDA mgikg |01 FOL__| migkg | 0] PGL mykn [Q] POL mgfkg TQ] " PCL | mofg TOI POL | mokg POL
4 : Al : - JOOWAIS 08-A_u_g:2003 -6.50E-02 | U | 2.90E-01 { 5.36E-01 1.70E:01 | G.00E+00 | U | 2.10E-01 | 647E-01 ) ! 1.70E-01 .| 2.3F+00- 3.9E-01 5,3E+0t -] 20E02 | 40E-02 U 4.0E-02 | 8.7E+00 G.0E-02 { 42E-01 U] 42FE-00 3.9E+00 _1.8E-1
' 51 Duplicate of JOOWWI4 JOOWJB B 08-Aug-2003 -2:00E-D2 | U | 3.00E-01 | 4.94E-0% . '1.51_)5-01 5.20E-02 | U 2.00E-01 6.01E-0 LB0E-01 | 2.6E+00 __4.3E-0 5.9E+01 2.0E-02 | -1,7E-01 4.0E02 |°1.2E4D1 | . 1.0E-41 42600 -] U] 4.2E-01 4 2E+00 . 2.0E-01
B AR B JOQWS 08-Aug-2003 6.00E-03 | U 2.80E-0 4.23E-01 1.60E-01 | 5108-02 { | 2.00E-01 | 5.29E-0 1.60E-01 { 2.0E+00 4.2E-N 5.6E+01 2.0E-02 |- 1.7 4.0E-02 8.2E+00 1.0E-0% 4.28-01 U] 4.2 ATELOD 1.9E-0¢
7L C A3 § JOOWIE : w -7.E0E-02 { U | 2.90E-01 | 6.39E-01 ] - | 1.60E-01 | O.00E+00 | U] 1.90E-D1 | 6.1BE-( .1 1.6DE-01 | 2.2E+00 4.26-0% | 58E+01 2.0E-02 2.1E:01 4.0E-02 9.9E+60 1.0E:01 | 41601 JUl 4.1E-0F 395400 | 1.9E-01
8 - o ] ; T - : - - ] ' ; .
9{Statistical Computetion Input Data . ’ . - - ] ] . . . . - B - -
10] . Composite - HEIS = - © Sample ] Sr-90 T u-233234. U-235 uU-238 - - Arsenic | Barium Cadmivm - " [Chromium {lotal) 1He_x_a_\{gmcmomium . Lead.
b Point Nt Date’ | _pCitg dopeve . o | povn poVg .~ - - - | mgkg - mghg: | malkg mikg | om . myfkg
12 Al 1 JDOWJ4 and .JOOW.E 08-Aug-2003 | -4.65E-02 . §15E-01 - - | 2.60E-02 6.24E-01 2.5E400 L 5.6E+0 9.5E-02 I . - 1.0E+]M |- i 21E-1 . | 4.1E+00 -
13) A2 JOEWWIE 08-Aug-2003 6.00E-03 . { 4Z3E-D1 5.10E-02 ] 5.29E-01 ] 2 0E4+50 ] 5.6E401 J13EDT. B.2E+00 C 1 23E01 37E
14| A3 - JOOWJE - 08-Aug-2003 - ~T.60E-02 8.19E-67 : Q.00E+00 |, s 5.16E-01 L 226400 | § 5.8E+0 i 1 21601 | 9.9E+00 21E01 § - _ -} B.OE+00
16 Statistical Computations- . : : - — : : . o . : o
17 R T . NS - : Sr-9f) i : W-2233/234 R 0235 U-238 - T Arsenic .: Barium Cadmivm Chromium (total) | [Hexsvent Chromium | Lead
: i ; - - Radionuckds data set. Use | Radionuclide data set, Use ! Radionuclide diala set. Use | Radionwolide data set, Use|  Small Data Sel, Use - - Simall Data Set. Use - Smazll Data Set. Lse Small Data Set. Usp >50% Balow Detection. SmailData Set. Use
18 Siatisticat vakie based on nonpararnelric z-stat * nonparametric z-stat * nonparametric z-siat nenparamelnic 2-dtat - nonparametric 2-stal. | ° honparametric z-stat. nonparamelric z-stat. nohparamelnic z-stat.  § Defaull to. Maximum Value | . nonparamelric z-stat.
19 } Y i . 3 . 3 - ] - Bl - K ) .' 3 : 3L - 3 . i
20 G - : %< Detection limit] - 100%] - - i . A - 100%] 0%l | - Uﬂ - 0% T %) 0% i T 100% - 0%
21 - - ~__mean| -3.88E-02 §.18E-01 . 2.57E-02] - 5.56E-01 2.2E+00) 57E+01 - - 16600 |- ) 9. 4E+H) . __21E-01 ) _S9E400]
22 s st. dev.{ 4.15E-02) 9.81E-02 2 55E-02| j . 5.90E-02 L 2.3E-01} ) 1.2E400] . : 5.8E-02 : : 1. 1E+00] - . 2.9E-03(" . 1.8E-01
23 : Z-statistic] ~ _ 1.645| : 1.645 : 1.645 1.645) 1.545' : 645 T K " 1.645 1.645 e 1.645] "~ 1845
24 - . 95%UCL on mea 6.10E-04, - 5.12E-01 ' A.889E-02, 6.12E-0 2.4E+00 5.8E+01 21E-Oi} - 1.0E+01 ! 2.1E-01 4.1E+00,
25 . ] - Tax valug| - 6.00E-03 - 6. 10E-01 | 5.20E-02} 6.47E-D - 2.6E+00} 5.9E+01F 2 IE-DYf 1.2E+01- i 4.2E-01] - _4.2E+00]-
26 .. . - -Slaiistk':afvaluei B.10E-04 i 6.12E-01] 4.88E-02 6.12E-01] 2.4E+00] . . 5.8E+H] _ 1 e R R - R R N =
27 . . - j Background: - A~ - 11 0t T j ) NAl T NA " NAal | AL | —__NAl .. ; NA[-
28l - Sialisiical value above backyroundy 6, 10504 - 0BGy I 0 {<BE) : lg_[< BG) ZAE . 5 BEHOT . Z1E-0F : 1.0E01 ; 4 7501 4.TE+00]
28 R . . . . . - e . i k . ..
Background - : - Background ~ Backgroung - : Background -
: - B - . ’ L . } . GW/River Backgrotnd - civmiver GW/Rer River GW/River
30|Most Stringent Cleanup Limit for nenragionuelide and BAG Type " N : . ] 20:0 _ Protection 132.0 GW Protection .81 Frotection 185 Protectiotn | 2.0 __ Protection 102 Protection
31 {WAC 173-340 3-PARY TEST : A R ‘ . N - i N _ T ) . i
© Az R i 95% UCL > Cleanup Limi? . . - ) . NA NA L. NA . NA . : NA . NA
34 . . . > 10% above Cleanup Limit? . - . . . . NA NA NA . NA . T NA R - NA
34, Any sample > 2X Cleanup Limit? - ) . N& g " NA - NA - NA - HA ~HA
:; NON-RAD SUMMARY . - o o - Since arsenic was not Singe barlum was not | Begause cadmiumwas not | Since chromium was net | Since hexavalent chromi Since lesd was not detecied! :
- ) ) . . detected above background,|detected above background,(dslecied above background,| detected above backg d,i was notdetecied in any of above background, the 3-
. - 35| WAC 173-34D 3-Par-Test Compliance: L o o o ) the S-par test is not the 3-part fest is not the Sparttestisnol | the Bparitestisnot | the verification samples, the| = f~ ’ ':"9 iy f 3
o R ' o " calculated, calulated. | . calculated calovigied. . | 3-pant test Is not cakulated,| PRI I0S11S ol Eeiculated.
41 .
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Bechtel Hanfard, inc. -

CALCULATION SHEET

Originator L0 Jacques Jﬁ C}' : Date -M Cale. No. 105DR-CA-VO00T
Project 117-DR Cleanup Verification” Jok Ne. 29192 . Checked by: JE Thomson =54
Subject 117-DR 95% UGL Calculation
1:417-DR Deep Zone Data - - . :
2 - Sampling HEIS Sample Lithium Mercury : Selenium Siiver Sodium
3 Aréa Number. Date m ol Poi mghg Q] _PGL mgikg [Q] - POL__| mghkg O] FOL mofkg O] FGL
4 Al . JOOW.J4 Of-Aug-2003 B?E-LOO - 2 0E-02 2.05—'02_ Ll 2.0E-02 2.75-@1 ] 2.7('E'0? 70E-02 | U] 7.0E-02 | 3.0E+02 |- S.BE-{_Jt .
* 5| Dupiicate of JOUWJ4 | JOOWJE __08-Aug-2003 8.6E+00 2.0E-02 1.0E-02 JUL 1.0E-02 |' 3.0E-81 |U7 3.0E-N .DE-02 JU| B.0E-02 | 2.8E+02 7.3E-01
- AZ - ' JOOWJS . 0B-ALg-2003 . - 1.0E+01 2.0E-02 1.0E-02 Ut 1.0E-02 2.9E-00 (U] 2.9E-01 LOE:02 [ U] 8.0E-02 | 4.0E+02 | 7.0E:01
7L - A3 . JOOWJE 08-Aug-2003 B.2E+00 2062 { 10602 JUl 10602 | 33601 [U} 33601 | enEpe |U| s0E62 | 3.0Ex02 7AE01
‘g|Stalistical Compulation Input Data : : - .
10|. Composite : HEIS Sample Lithium Mercury Selenivm - - Sliver | Sodium
| Point_. _MNumbet . __Date - mg/kg. : yhy m o _mykg ‘ing/kg
12 Al G4 and JOOWAE 0B-Aug-2003 88E+00 7.5E.03 1.4E-D1 3.BE-02 29107
13 Ao - JOURES 0B-Aug-2003 1.0E+01 £.0E-03 “1.5E-01 . A.0E02 4QE+02 |
14 A3 _JODWJE . _ 08-Aug-2003 B8.2E+00 5.0E-03. 1.7E-01 4,0E-02 3.0E+02
15. R .
16 Statistical Computati . . e e
170 . Lithium . Mercury Seleniom -Sitver ] Sodivm
. | Small Data Sel. Use >§0% Below Detection.. >60% Below Detection, . | '>50% Below Detettiort, - Srhall Data Set. Use
18 Siatistical value based on] __ PORparamelric 2.sial. Default to Maximum Value | Defaull to Maximum Value | Default to Maxirum Value nonparametric z-stat,
19 i [ 3 3 3 3 A 3
2ol % « Detection limit} - 0% 100% 100%; 100%( - 0%
21 mean|9.0E+00) 5.BE-03 1.58-01 3.8E-02 3.9E+402
o[ st dev| ©9.2F-01 1.4E-03 1.2E-02 1AE-03 B.0E+01|
23] " Z-staiistic] 1.645 1.645] 1,645 -~ 1,645 1.645]
24 95%UCL on mean{ _9.9E+00] - 7.2E-03]. 1.6E-01 FAEQ2) “3.0EAD2
25| ] may vale|. - 1.0E+01 2.0E-02 3.3E01 B.OE 4.0E+02]
28 F— lcal valus]  9.9E+00) 2.0E-02 A.3E-H 8.0E.02 3.9E+02
37 T : 3ack§mi.-§ ) NA NAI HA T NA TNAL-
28} Statistical vaiug above backgrou 9.9E+D0} 20802 33E01 8.0E-02 3.0E402
28 N . - . . .
Background - Background - - Background -
| L . : - : GWiRiver GW/RIvar Aiver - :
30!Most Siringent Cleanup Limit for nonradionuclide and RAG Type NA Background 0.33 . Protection 1.0 __ Protectign 073 Protection - {NA Backeround
B31[WAC 173-34D 3-PART TEST T : : . . S .
s2| - S 85% UCL > Cieanup Limit?| _ NA - NA NA NA - NA :
-33 > 10% above Cleanup Limit?]___ NA HA NA NA T NA
34 Any sample > 2X Cleanup Limit?} .. NA NA “"NA A i
35 ' .
g; NOW-RAD SUMMARY 1::‘;";.?: g?ng:“lah':iﬁr:r:i Since'mercury was not | Since sefenium was not | Since sliver was not T;ff;;:ﬂ?é;::: ::‘:::"mts
. detected above background,detected above background,tdetected above background,| . st b .
_ 39lWAG 173-34D 3-Pait Test Compliance: not defected above . the 3-pant fest is not the 3-part festisnot | fhe G-partiest is not was fiol detected above
. i background, the 3-part test calculated calculated, caiculated background, the 3-part fest
A0 - Is not caloulated. o . 3 is not caleulaled.
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} ' .CVP-2003-00018
( Rev. 0
N . |
Bechte] Haniord, Inc, . . . 5 |
| Begfitel Hanford. tnc, . CALCULATION SHEET ‘ e .-,l""lv ' !
Originator LD Jacques tﬁg’ : pate: 12476 foF Calc. No.s JO0SDR-CAVEOOt Rev.No: . 4% ¢ ! .
Project 137-DR Cleanup Verifiation - - Job No.: 221 Checked by: . J.E Thomson =27 Date; PRIV ] S
Subj 117-DR 95% UCH, Calculation ’ . . - : o
- . ) Sheet No.; Sol 10 .
SpitfDuplicale Analysis: i . : - . R : . - - S
Sample I Am-241 I C-14 I Cs-137 I Co-60 | (Euis2 Eu-154 | Eu-155 | ___Ni-63 Pu-238 Pu-235/240 1Se-80 - U-238/234 U-235
" _Area HEIS Nimmber ipcvg Q] MDA | pCvg Jaf MDA [ pCiip Gl MDA | pClg fO] MDA | pClg [G7 MDA | pCrg. [O] MDA | pGbg [@] MDA | ptva [Q| MDA | wCia 101 MDA~ _pCg Q7 MDA | pCip 1G] MDA | pCUg [Qf MDA | pCig |G| MDA .
Shellow Zorie Besulls: i : e e L ! : —— R . R . [ i — :
om0 JOOWLID 0.60E+00/ U [1.70E-01| 1,67E-01 | U | S10E+0011.00E-02] | 1.90E-02] 2.00E-02 | 1) [2.00F-02 4.80E-02 | U {4.80E-02| 6.90E-02 | U ) 6:90E-02{7.10E-02 | U |7.10E-02] 7.0¢E-01 | u{2.50E+00] 3.708-02 | u 280501} 0.00E+00] U [2.80E-01 |1 BoEc2 1 | 200501 4.94E-01] }1.60E-01] 2.408-02 | 'U | 1.80E-01
| Doplicats of JOCNT {0.00E+00| U [ 2.108-01{ 1.22E+00 | U | 2.60E+0014.00E-02] ' |9.00€-02 | 2.60E-02 | U|2.60E-02| 6.00E-02 | U [6.008-02] 8.950E-02 | U [ 8.508-02] 5.008.02| U 540E-02 1.12E+00] U | 2.80E+00 | -4.90E-02 L |2.70E-01 |0.00E+00| U [3.70E-01} 460507 | U 280801 f4,50E-01| {1.808-01]0.00E+00] 1 [2206-01
Spit of - 00V 21E-03| U |1.226-01| 116601 | U 7.896:01 [1.90E-02] U |2718-02|-4.12€-04] U |2.736-02) 1926:02 | U | 6.056:02]-2.30E-02] U [ m.226-02 2 3a6-02[ U { 5.89€-02{ 2565400 u [ 5,765400] 0.006+00] U [8.176-02] 0.00E+00] U |0.17E02] 5.68602 | U |1.44E-01|6.065:01],. |822E-02] 003E02 | . |5.998.00
* [Deep Zone Resul - - - g ) T — : —— - - . - -
M Joowa 7.00E-02) U [1.80F-01] 7.64E-0 | U | 2.408+00) 4.50E-02| U 14.50E-02 4.20E-02 § U | 4.90E-02) 8.80E-02 | U |8.B0E-02) 1.50E-01 | U | 1.506-01{9.706-02| U 19.70E-02] 4.466-01 | U [ 2.50E+00] 1.065-01 | U [4.10E01] 6.308-02 |-u | 410800 [-5:50802] 2.90F-01|6.36E-01] - |1.70E-01{0.00E+00 |- U:f 2:30E-01{
o Dupeane o  J00WB 8.20E-02 | U | 2:30E-01 | T6E400 | U | 280400 5.00E-02| U |5.00E-05 4.50E-02 | U |4.508-02 9.20E-02 | U | 8.205-02] 1.40E-01 | 0 140801 [6.80E-02] U [5.808-02]1.72E 00| U | 3,60E+00] 4.70E-02 ] U |3 60E-01] 0:00E+00] U Ja60E07 -2.80E42| U {3.00E-01 |4.82E-01] 11.608-01] 5.208-02 | u | 20080 ]
- Spli of - JOOWKO. - 5.12F-02 | U |6.946-02| 4.16E-02 | U | 7.62E-01 |3.60E-02| ~ |1.71E-02) A66E-03 | U |1.67E-02| 1.62E-02| v { .626-02]-3.006-02| v | a.67E 02| 462602 U | a.67E-02{ 3.34€+00[ U [6.17E+00| 0.00E+00] U |7.11E.02]-5.26E:08] U | 120801 | 200500 | U |1.57E 01 |6.005.01| 1710502 5.96E00 | U 15 eoE0m
1 Jnowua ‘ 5 . ; i ! 5 0 i
i
- 'Shallow Zone Anslysls: : : . . 3 .
DL} 1 . .50 - 0.1 . 0.1 o2 ) . 02 6 30 3 g [ - - ™ - 2 _ T
Duplicate- _._._Both > MDA? No-Stop (acceptable) }‘Io—S!ug {ecceptable) | No-Stop {acceptable} | No-Stop (acceptable) § No-Stop (ecceptable) | No-Stop (acceptabley No-Stop (acceplable) | No-Stop [acgﬁegtal_ﬂe_[_ No-Stop (aceeptable) | No-Stop (acceplable} | No-Stop (acceptable) | - Yes {continue) Ni-Stop (acceptable}.
Tvadis - amh;ggm!._? -. =T e . : ) j e RS SN e T T Siep e rabie)"“_ﬂL’“E'"“L.
. B Bath » MDA? . Me-Stop (acteptable) No-Stop facceptable) No-Stop (acceptable) | Na-Stop {accepiable) | No-Siop {accéplable) Ne-Stop (accepiable) | No-Stop blg) i_:No-Stop {acceptabls) |- No-Stop [acceplatite) | No-Stop {acceptable} | No-Stop '{acceg'iable')_" Yes {continve) No-Stop {acceptable)
Split Analysis Both »5XTDL? . " - L . j . N ) i L : _ . . . Ho-Stop {accepiable) :
AFD - i - " . —
Deep Zong Analysis: . . . .
(DL} 1 ] 50 0.1 ot 02 - [ 0.1 30 : i 1 ] 1, . 1
] D ik;at. Both > MDA? No-Stop (acceg!_able) No-Stop (a ble) No-Stop {facceplable} | No-Slop (acceptable) No-Stop (acceplable) |- No-Stop{acceptable} | Mo-Stap (acteptable) No-Stop (acceptable) . | No-Step (accepiable) No-Stop {acceptable) No-Stoifn {acceplable) -_Yes {contihue) - No-Stop (sccepiable) |
Al Bolh >5xTDL? e - : . : - | : . : - - : No-Stop.{accaptable) :
lysis RPD - - ; - - — = -
RP - - : ) . : i - : : : :
B ] Both > MDA? Np-5Stap (atceptable). No-5t0p (acceptable} | No:Step (acceptable) No-Stop {accepiable) No-Stop (sccepiable) | No-Stop (acceptable) | No-Stop {acceptable) No-Stop-{acceptable) No-Slop (acceptable) | No-Stop {accepiable} - No-Slop (accepiable} Yes (i inue} - No-Siop (acceptable)
|plit Analysis Both »5xTDL? - o o , . e o ‘ e L : - L .| Me-51op (acceptable)
RBTr - i ‘ .

LHEE

" * A blank box indicates the APD did not need to bie caicuiated. RPD calculation is required when both
samples are greater than 1he MIMA and both samples are greater than 5 times the TDL.
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Originator 1D Jacques SF Al pae:  (#76[/02 Calc, No.: 105DR-CAVORD! . Rev.No.w :
Praject. 117-DR Gleanup VeriiKation Job No.: ‘22192 Checked by: JLE Thomsen  —~e5>7 ' Date: vy
Subject 117-DR 95% UCL Calculation ] : . - -
. ] ’ . ’ Smeeto.:  _1Dof10
SplivDuplicate Analysis: . ; - ) . . . . . . : .- - s )
-~ Sample o I : U-238 i Arsenic Barjum - Cadmium. | __Chromium {total) ~[Hexavalent Chromium| Lead - Lithivm Mereury Selenitm NN Sitver 1 Sodium |
Area HEIS Number pCig- 1G] MDA | mokg_ [Qf POL | mghkg [OT POL | momg [Gl FOL | mofke [Q] POL | mofg [G] POL | m al oL g kg | G| POL - | O] _FoL | mohkg (O] PGL_|
_|Shallow Zone Resulis: i e : : : : ) : - . : : . . : F e - i
At - Joawdo 652E-01| [1.60E-01] 2.70E+00| |3.BOE-0116.65E401|  12.00E-02|7.00E-02| ~|4.00E-2{1.17E+01] |8.00E-02|4.20E-01) U |4.20E-01|5.00E+00] . |1,70E:01|1.01E+61] [2.008-02|1.00E-02] U | 1.00E-02|2.60E-01 | U | 2.60E-01] 7.00E-02| U |7.00E-02) 328E402] | 6.40E-m1
D.upllcaf;)of J0OwI7 |s.08e01] | 180E-01] a10Er00] j440E:01]669E401] |2.008-02)1.90E-01] *{4.006-02]1.19E+01 1.00E-01 4.20E-01| U [4.20E-01{ 5.00E400] * |2.00E-01 | 9.90E+00 | 2.00E-G2| 2.00E-02( 1 |2 005-02]3.008-01] U | 3.00E-01 a.pipis—oe.u é.oos_-_oz 2876402 | 7.40E-01
[ ot " sowie’ saee0t| {1.00E01] 2508400 | |290801{6.008s01| {4.50E-01]3.608-02] ulaeoe-co1.00es0n| |5.808-02{5.608-01{ ulss0Er|5.10E000] |1a0E01]126E401] 172080181 708 02) u 1705022 208-01] U [2:208-01 570502 B | 70E-02) 2 71E 02 ] 8 L1 .a5Ee0t
Deep Zone F . : - ; - : ' : i ] _ i - ] c. - T : B
oA Joow.a: 6.47E-01 [1.70E-01| 2.3E+00 3.98-01 | 53840 | | 2.0E-02 | 40E-02 | U | 4.0E-02.| 8.7E400 9.0E-02 { 4.2E-1 4.2E-01 | 3.0E+00 1.8E-01 | BIE+00 2.0E02 | 2)0E-02 2.0E-02 | 2.7E-01 | U} 27601 | 7.0E-02 | U| 7.0E-02 | 3.0E402 6.8E-01
.D“"mru"’a! !fj';“' JOow 6.01E01| {1.60E-01] 266400 | | 4801 | BoEser | |20E02 | 17601 | | 4002 12801 | 10801, 42601 [U] 42601 [ 42E+00 | {20501 | 8.96+00 | | 2.06-02 | 1.06-02 [ U] 1.0502 | 3.05-01 | U] 30501 [80E-02|0] s0p02 | 288002 | [ 73200
Al JoowKe es7E-01| [7.98E-02] 248400 | | 24B01 [ ebEs01 | | 44B0t [ 30E02| U] 39502 | 108401 | | 6002 [ ase0r | U] ssE01 [ arEs00 | | 1am01 [ vags0r | | 73801 | 17802 {U 17802 | 22601 [U[ 22601 | 85E02 | B | a5E02 | 28402 | B 155401 |
Shatlow Zone Anatysis: - > - — . P ‘ .
‘ _ (DL} - 1 . - 10 ] 2 - 65 1 65 5 b 25 . bz 1 10 1 50 - :
Dupiicate Hoth > MDA? .- Yes (conllnu_e) Yes {continue} Yes (continbe) ] :_Yes'(continue) ¥es {continue) Nt?-stdp (acpeptable) - ‘Yes (co__ritinue! - Yes (conllnqe) - Mo-Stop {acceptable) N&Stqg {acceptable) 'No‘Slgg'gaodeEtable] - Ye_s (continue)
P Both =5xTDL? MNo-Stop (acceptable) { -~ Mo-Stop (acceplable) ¥es (calc RPD) No-Stop (acceptabie} Yes (caic RPD) - ) . No-Stop (accepiable) | Ne-Slop (acceptable) - ; - ! Yes (calc RPD)
ey —RPD - ] - - R — 0.60% - 1.7% . - j - T ” A T V4%
; Bolh > MDA? " Yes (continue] - Yes {continue} Yes {continue) No-Stop {acceptable) Yes (continue) __No-Stop (acceptable) * Yes {continue} Yes {continue) No-Slop (acceptable) | No-Siop {acceptable} | No-Stop facceplable) | - Yes{continue}
Spit Analysis Bolh >BxTDL? No-Stop (acceplable) | - No-Siop {acceplable) Yes {calc RPD) . ) Yes (cale RPD} - o No-Siap (acceplable) | No-Stop {accepiable) ] R T Yes (calc RPB) . .
- APD ] . . 72% i 1% . : 19% .
Peep Zone Analysls: . : : . .
(oL} . - i 10 F 05 R [ [ 25 ) 6.2 0 | 1 80
o Both > MDA? Yes (continue) Yes (continue) Yes (continue} No-Stop {acceptable) Yes {continue) - No-Stop (accepiable) Yes (continue}_ Yes { inue} No-Stop (acceptable) | No-Stop (accepiable) . Noals:gmaccsemmel Yes {continue).
i‘;‘;'l';:if Bolli >5xTDLY No-Stop (acoeptsbie) | _INo-Stop {acteptable) | Yes odle APD) Ves (eal RPD) . No-Stop {acoeptabls} | No-Stop {azoeptable) ] : T Yes (catc BPD)
' ~ RPD - , ' - 1% . . -~ : o 2O o - i ' : S : . BE%
R Both > MDA? -Yes (con Y Yes (continue} Yes (vontinue) No-Stop {acceptable) Yes {continue) | No-Stop {acceplable) | Yes {continue) Yes {continue) No-Stop (acceptable) | No-Stop {accepiable) | Mo:Stop (acceptable) Yes {continue) ’
Split Analysis Both >5xTDL? No-Stop {aeceplable) |  No-Stop.(aceeptable) " Yes {ealc RPDY - |- : Yes (cale RPD) ‘ No-Stop {acceplable} | No-Siop (acceptable) : 1 e ‘ ) __Yes {cale RPD)_ N
RPD S : : 20% T17% ) j - - 5.8%

£ 88

Bechtel Hanlord, Ine.

CALCULATION SHEET

J/ﬁ)a/ \ _42,,/05

* A blank box Indicates the RPD did not need to be calculated. APD calculation is required when boih
- gamples are greater than the MDA and both-samples are greater than 5 times the TDL.
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SUMMARY OF REVISION

Errors were discovered in the formulas in the 1 I'?-DR 95% UCL Calculation (H)SDR-CA«
V0001) for calculating the Shallow Zone 95%UCL on the mean for the following non-
radioactive constituents: arsenic, barium, cadmivm, lead, lithium, and selenium. The
computational errors were corrected in the 117-DR 95% UCL Calculation whichtesulted in |-
< different statisticai values above background for each of the constituents. These values were
| changed on table 3 of this calculation brief, The changes did not affect the RESRAD run
because none of the non-radioactive constituent values were carried forward to the RESRAD
calculations. The changes affected only page 3 of &us calculation brief. : \
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¥ Bechte) Hanford, Inc. CALCULATION SUMMARY “ N
Originator: | 1. D, Jacques o400 - Date:. | 10-31-03 | Cale. No.: 105DR.CA-VO0DS . Rev.: | ‘
_ Project: | 117-DR Cleanup Verification . | JobNo: | 22192 | Checked: | S. W. Clark - Pw®__ - | Date: [f0,5//ax
" Subject: 1!7-DRRESRADCa!cuIaﬁ_on- T ) | SheetNo.1of6 |
'PROBLEM STATEMENT

a CaIculate the soﬂ and groundwater concentatlons, dose, and nsk comnbutlons ﬁ'orn remammg

- radionuclide contaminants in the vadose zone soil at the 1 17-DR Exhaust Fllter Bmldmg
remedlatlon site over apenod of 1,000 years. ‘ : .

1)

)

3

o

| 'REFERENCES.

C]eanup venﬁcatxon data from 117- DR CIeanup Verzf cation 95% UCL Calcularzon

‘.Calculatlon No. 105DR-CA-V0001; Rev. 0, Bechtel Hanford, Inc., Richland, Washington,
~ Remedial Deszgn Repart/Remedzal Action Work Plan for the 100 Area (RDR/RAWP), -
DOE/RL-96-17, REV’ 4 U S. Deparmleni of Energy, Richland Operatxons Ofﬁce, Richland, -

Wishington,
Sampling and Analysis Plan ﬂ:r the 105-F and I 05-DR Phase ar Below-Grade Structures and

Underlying Soils, DOE/RL.-99-35, Rev 1, U S. Department of Energy, R;tchland Operanons

-Office, Richland, Washington. - i
Radioactive and non-radioactive contammanis of concerit frorn the 11 7 DR Exhamt Filter

Building Proposed Additional Soil Sampling and 1720-HA Arsenal Removal/Dzsposal

o Summary, CCN# 106839, April 2, 2003, Bechtel Hanford, Inc., Richland, Washington. For

the purpose of these RESRAD calculations, the radioactive contaminants of concern (COCs)

| " are americium-241, carbon-14, cesium-1 37, cobalt-60, cesium-137, europium-152, europium-

154, eumpmm—lSS nickel-63, plutonium-238, plutonium-239/240, strontium-90, uranium-

© 233/234, uranium-235, and uranjum-238." The nonradioactive COCs include arsenic, barium,

5)

cadnitum, chromium (total), hexavalent ch:ommm lead 11th1um, mercury selenium, silver,
and sodium. '

-RESidual RAD:oactmty (RESRAD) compuier code, version 6.21, to calculate comphance

" with residual radioactivity gnidelines, developed for the U.S. Départment of Energy by the

'SOLUTION: . -

1)

‘Environmental Assessment Division of Argonne National Laboratory, Argonne, IIlmpm _

P

Separate RESRAD TUTS Were performed for the relevant vadose zone sml honzrms (shallow ‘

zone and deep zone). Table 1 shows the elevations (NAVD’88) and dimensions of each soil . - h

- herizon. The shallow zone was chosen as the'sidewalls of the excavation t0 4.6 m deep
; (from the backfill reference elevation of 143.1 m to an elevation of 138.5 m). The deep zone

is the remaining portion of the vadose zone from 4.6 m below ground surface to.groundwater ~ -

{elevation 118.6 m). The total-plan view area of the excavation was-used to conservatively

- estimate the site area input parameter for each soil horizon. Attachment 1 shows the .

dimensions of each soil horizon and the contammant pathways con51dered for dose risk, and

L groundwater protectmn .
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Hawos| Bechiel Hanford, Inc: CALCULATION SUMMARY -
Originator: | 1.D. Jacques A0} Daie: | 103105 | Cale.No- | 105DR-CA-V0002 Rev:| - 0
Project: | 117-DR Cleanup Verification | JobNo: | 22192 | Checked: | 8. W. Clark gmc__/ - Datei -14/_-.,, /o_-,
. Subject: | 117-DRRESRAD Calculation ' ' o o Sheet'Ne 20f 6

E Inpiﬁ factors for each run are shown in the "Sﬁmmary " section of the RESRAD "Part T:

Mixture Sums and Single Radxonuchde Guldeimes“ prmtouts in the Attachments to thls

' Ca]culatxon Summary
Table 1 Dlmensmns and Elevatmns of 117-DR Soll Hunzons
o ~Upper : Lower
RESRAD Run # Va&zs;z.g. :;ne . Elevation - - FElevation . ’Ihl(cnklx}less
: - m) {m)
1 Radlonuchdes " Shallow Zone .143.1 138.5 4.6
-Radlonuchdes T Deep Zone 138. 5 : 118'6 109

2)
* is determined by a preliminary run. This year isthen added for ail horizons for the final
RESRAD runs. For the direct exposure paﬂlways (i.e., soil ingestion and inhalation and

'Ihe year ‘whére the peak dose {or concentrahon) occurs from each mdlvxdual cocC and layer

external radiation), the peak year occurred at year 0 (the present, year 2003). For the water .
dependent pathways (i.e., drinking water and foed mgesnon) the peak years were year 7.2 for

. ‘cobalt-60, year 42 for cesium-137 and strontivim-90, and year 138 for nickel-63. The'7.2,

42, and 138—year tlme penods were mcluded in all of the RESRAD nms. .

METHODOLOGY

1y

The relatwe mdw;dual Pu—239 and Pu 240 actlvmes were calculabed from the combmed Po- -
239/249 results reported The calculations were performed in accordance with Calculation

No. OIOG‘B-CA-V{}OB The relative activities for Pu-239 and Pu-240 were calcutated by

- multiplying the c]eanup verification. value for Pu-239/240 by 0. 807 and 0.193, rmspecuvely

-Table 2 shows the results from tl-ns calcxﬂanon

%)

Table 2. Conversmn of Pu-239f240 Activity to Relatwe Pu—239 and Pu-240
- Activities .
RESRAD | Vadose Zone. | Pu-239/240 Activity | Pu-239, (pCl/g} -] Pu24o, (pCifg) {
. Run# Horizon {pCifg) . - (0:807 multiplier)- 0.193 multiplier}
1. " Shallow Zone 0.0245 0.0198 000473
1 Deep Zone 0. 0234 ' 0.9189 0.00452

Runs of RESRAD Versxon 6.21 were completed for the vadose zone usmg the rad:lonuchde -

‘concentrations shown in Table 3. RESRAD numerical output reports for dose, nisk, and
concentration for the shallow and deep zones are presented in the Attachments to this

- Calculation Summary. Shailow and deep zone concentrations of nonradionuclide COCs are

included in Table 3 for evaluation of their potential to affect groundwater or the Columbia

‘River. However, the concentrations of all nomadlonuchde COCs are less than the remedial .

- action goals (RAGSs) from the RDR/RAWP or less than backgromld levels so no evaluation is

'necessary
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‘Subject: | 117-DR RESRAD Calculation: . Shest No. 3 of 6
1
Table 3. Cleanup Verification Data Set
Shslluw Zone . Deep Znne
Radmnuchde COCs:. S Radmnnchde Actmly, pCifg S
. Am-24l __331E-02 (1)) . SO8E03 () - ; L
C-14 927601 {t1) LIZEHOOQY |
Cs-137 - 5.18E-02 - 4.59E-02 ) SR
"Co-60 1.46E-02 (1) DA9E-02(U). - . | -
Ew-152 - 326E-02(U) _ s46E-02(0) |
"Eu-154 ~4.72E-02 (1) T TAIED2(UY i
_Eu-155 . 427E-02 (U) SAZE-02(0) ) :
Ni-63 7 1.OBE+00{U) _1.63E+00 (U} _ -
“Pu-238 . - . 2A0E-02 (1) 7.59E-02 (U) . :
Po-230/240 2.45E-02 (U) L 234E0200) | .
Sr90. -3.00E-03 (U)® L 6A0B04(U). |
- U-233/240 0(<BG)". Lo0(sB®)® .
U-235 . L0 (<BGYM)T . . Q{<BBLL" I I
U-238 _ 0(<BG)° ' 0(<BG)® '
; Nonradignnelide COCs - Nonradionnelide Concentratwn , mefke o
| ‘ "Arsenic 2.9E+00° 2.4E+00° ,
; Barium " 6.SE+D1° 5.RE+01"° g
Cadmium 1.9E-01°  2JEQ1F
Chromium (total) . LIEH0Y. 1LOE1- T g
Hexavalent Chromium . . 42E-01.(10° 42E-01 (LN)* .
: - Lead 6.5E+00° 41E+00° , ’
Lithium ' 1.2E+01° 9.9EH0°" - 1
; Mercury Z.0E-02 (U)°. OB L <}
| Selenium 3.0E-01 (O 33E01 ()© -
| Silver _ 8.0E-0Z (1)° 80B-02 (0)° .
! Sodtum T4.0B+02° 39+ ¢ |
| ;mosmuuw Zone and Dexp Zone concenititions are from the /17-, DR 93% LCL Cﬂ!r.‘u[aliw. Calculzmon No. 105DR-CA-VO00L, |
o ,
® Value was not mpul into RESRAD because the concensation is less than zero. o ‘ ’ .
© Value was not input inte RESRAD because the concentration is below RAGS, below Hanfmd Site background, below Washmgtm i
' State beckground, or bueaise the analyte was not detected in cleanug verifi cation sampla; at the mdwa:ed PQLs . P
L {U) = Alanalyticat fesults for the damsetwerchem labomtor}'deteclwn hmats.
- Jﬁlilﬁ“_w%%_ ,
3 RESULTS
4
3 I) Radlonucilde “All Pathways Dose Rate.
6 e
7 1) The*all pathways (max:mum) dose ratcs are shown in Tab]e 4 'I'he maximum total all .
8 . pathways dose rate of 1.20 mrem/yr occurs at year zero (2003} (pnnc1pa11y from the shallow
9 zone) The maximum deep zone dOSe rate of 9. 35 x 10'4 mrem!‘yr oocurs in year 138 '
10 , ‘ : ‘
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‘Table 4. All Pathways Dose Rate (mrem/yr)'
~ |RESRAD| Vadose Zone | . *Al Pathways Dose ConmbutaonsmmrcmfyratEach Time Stice (yr) -
Rm# | Horizons o[ 1 3 7.2 i5 - 42 1 138} 300 | 1000
1 | Shallow Zone | 1.205+00| 7.48E-01 | 5.47E-01 | 4.15E-01 | 2.71E-01 | 1.02E-01 3.145'-02' 2.07E-02. | 1.24E-02
2 | DeepZone |1.16E-05]3.676-05|8.49E-05 | 1.77E-04 | 3.27E-04 | 6.72E-04 |9.35E-04 7.14E-04 | 1.51E-04
Total A Pathways Dose |- RPN PRI P ST SR PSRN |
Rate (aremiyr) | V205+00 Z48E-01 | SA7E-D1 | 41SE-01 | 272E-01 | 1.03E-01 |3:238-02 2.148-02 | 1.26E-02
2) Rﬁdionudid'e Excéss C’an'cér Risk - '
- The radlonuchde excess cancer risk results areshown on Table 5. The maxnnum nsk
(4. 26 x 10 ) occurs at year 0 and i is pnmanly ﬁ'om shallow zone soils. -
Table 5. Radmnuchde Excess Cancer Risk :
RESRAD “Vadose Zone , _ Excess Cancer Risk at Each’ T]me Slice (yr) . )
Run# | Horizons [0 ~1 ] 3. 72 .1 & 1 i3 ,3&0_7 Y000
1 Shallow Zone | 4.26E-05 | 2.10E-05 | 1.24E-05 | 9.07E-06 | 5.68E-06 176506 | 218507 6.22E-08 | 2,61E-08
2 . | DeepZone |9.04E-09}9.58E-09]1.06E-08 | 1.26E-08 | 1.59E-08| 2.34E-08 | 2.83E-08 | 1.85E-08 | 1.25E-09|
‘Total Excess-Cancer Risk | 4.26F-05 2.165—(15 1.24E-05 | 9.08E-06 |'5.70E-06 | 1.78E-06 | 2.46E-07 | 8.07E-08 [ 2.73E-08 |. -

3). Radinnuclide Groundwater Prbtectio-n

The radlonuchde concentrations in groundwater calculated by the R.ESRAD model are ‘
surmmarized in Table 6. Only concentrations are presented here. Cesium-137, cobalt-GO mckel- '
63, and strontium-90 were calculated to reach groundwater in thie 1,000 years of the RESRAD

concentrauons below the RAGs

C-105
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Tabie 6. RESRAB Estlmated Groundwater (We]l Water) Concentratlons.
- Ra c'iio- Vadose . Groundwater Concentratmn in pCl!L at Each Time Shce vy ,!RAG from
‘uclide - _Hd,fm., A IS U 3 72 s w42 | 138 .309: 1000 (‘%};)
TAm24l | . Towl 0. 0 ~ T 0 - 1] 0 0 | 0 1.2
TG | Tl | 0 D1 O. [ 6 .1 @8 [ 6 .0 | o .. 0. 000
- -1 & -0 | 0. -] .0 [.0 T -0 | o6 {0 [ & | 9 :
Cs-137 .. DZ.- 0. | 1.16E-04I 3 31E-04] 7.00E-04) 1.25E-03] 1.38E-03] 6.72E-D4] 3.45E-05] 1.OBE-11]° . -60-
s [ Toml. 0 | 110504, 3.316-04] 7.206-04] T.255-03] 1.88E-031 6.12E-04] 3 45E-03], LORE-11}
- SZ 0 0 =0 -1 .0 [ 0 0 0 0 |
Co-66 ~DZ 0 494505 I.14E-04] 1.58E-04| 1.195-04] OASE-06] 1.02E-10] 1.04E-19]: 0 160
. “Total [ A94F-05| 1.14E-04] 158E-04| 1.136-04] 9.456-06] 1.02E-10] 174E-19] 0 .
[ Eni5z Totzl' "0 | 0 0 0 .| .0 1 D 0 0 | .0 | 200
T En-154 Total o .0 | 0 0 [ 0 (R ] 0 6D
[ Bu155 | fowl 4 O | -0 .| 0 .| 0.1 0 .0 |. 0 _ 0 "0 L 600
— 8% 0 1. 0 | © 1.0 1 0 | © 0. ¢ | .
Ni-63. DZ ] TS3E-02) 5.690-02| 1.326-01] 261E-01] 6.00E-01] D.84E-01] . 6.615-01] 496E-03| =~ 50
. Tota 0 TS2E02] 5.60E-02] 1.32E-01] 2.61E-01] GAOE-01| 9.84E-01] 6.615-01| 496503
T Pu-% “Total 0 o . 0. 1 0.4 0 4 .0 ] 0 ) I ¥
_ |Po390240]  Tol [ G 0 0 q ] 0 -] © ] K] T2
. SZ .1 0.4 0 4 0 4 040 1] [ R
890 - | DE 0. [ 1.12B-05] 320E-05! 6.05E-05] 120E-04] 1.77E-04] 5.90E-05] 2.406-06] 138E-13 _ 8 .
T Towml TG -| LIZE-03| 3.20E-03| 6.95E-05| 120E-04] 1.77E-04) 5.90E-05 2.40E-06] 1.38E-13|

-»‘:4) Nonradmnuchde Grnundwater Protectmn

_The nonradlonuchde COCS assocmted with thls srse are present at concentratlons below the .
apphcable RAGs for direct exposure and groundwater protection. : : '

' CONCLUSIONS- L

. The maxnnmn totai dose rate: for the 117-DR Bmichng 31te is 1.20 mrem/yr and occurs at
. year zero (year 2003). Maximum total dose rate at year 2018is2.72 x 10 mrem/yr
- Maxirnum total dose rate after 1,000 years is 1.26 x 107 mrem/yr. .
e Theé dominant pathways. for the dose rate at the year of maxnnum dose are direct extemal
- exposure and plant ingestion. ,
o - The primary radionuclide contributing to the dose rate at the year of maximum dose is
Carbon-14 from the plant ingestion pathway.
o None of the 117-DR Building site COCs are prOJected 10 exceed remedlal actlon goais
(RAGs) within the 1,000 years of the RESRAD evaluaixon
e Maximum total excess lifetime cancer risk (4.26 x 10° ) occurs at year zero and is pnmanly
* contributed from the shallow zone. Maxirmum total excess lifetime cancer risk at year 201 8
18 5.70 x 10", Maximum total excess hfetlme cancer risk after 1,000 years is 2. 73 x 10%.
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Proposeé Closure Path for the Remammg Portnon of the 105-DR 1 LSFF
Exhaust ?unne! '

Background

The Large- Sod:um Fire Facmty (LSFF)isa Resoume Conservat;on and Recovery Actof 1 976 _
{RCRA}-permitted waste treatment, storage, and disposal unit {TSD), which was operated from 1972 .
to 1986 under RCRA TSD Permit No. T-1-1.. The LSFF was Used o study the firé and safety aspects B
* associgted with. sodium and other alkali metal fires for application 16 liquid metal reactors.. The LSFF -
- occupied the former supp]y!exhaust fan rooriy of the 105-DR Reactor Building and used the 105-DR°
- Reactor Building exhaust systern, which includes the 117-DR Filter Buiiding, exhaust unnels, exhaust
stack, exhaus’t stack sampf ng bwid:ng and exhaust stack sampi;ng bwldmg drywell.

To ease management of ciosure activities, the TSD was dwlded into seven subumts :Four of the B
seven subunits are already closed. These subunits include the exhaist fan room, smaii fire room; _
large fire réom, sodium handimg room, and an office area (122-DR-1; 1) the grave! scrubber {1 22—E}R- _' L
1:3};the 116-DR-8 Crib and associated piping (122-DR-1:6); and the outdoor storage area (122-DR-" -
1:7). Certification of closure for these LSFF TSD subunils'is documented in the 105-OR Large Sodmm
Fire Facrifty Soit Sampling Data Evaluation Report (WHC 1998) and in a Washington State e -
- Dapartment of Ecology Ietter regardmg closure certiﬁcatlon for 122-DR 1 subumts 1 3 6 and 7

(Ecology ?996) '

The LSFF Closure Plan deferred the remammg three LSFF 73D subunils (122~DR—1 2, 122- DR 1:4, "

- and 122-DR1:5) to the Comprehensive Envirorimental Response, Compensation, and L:ab:lfty Actof .
1980 (CERCLA) Interim’ Safe Storage (188} process (EPA et al. 1998) for the 105 DR Reactor Building -

for final closure. These subunits include the 117-DR Exhaust Filter Building (122-DR-1:4), which also = -
includes the downstream {post-filter) tunnel betwéen the filter building and the exhaust stack; the - -
underground exhaust tunnel between the- 105-BR Buﬁdmg and the 147-DR Butlchng {100-DR 1 2) and

_ the 1168-DR-Exhaust Siack (122-DR-1 5) , :

: ISta'msfof Remainihg LSFF subu'ni't's

‘ As previously stated the LSEF closure plan deferred the remammg three TSD subumts to the
GERCLA process, and directed that the subunits be addressed with the 105-DR Reactor Building for -
finai closwre. As such, they were mciuded with cther beiow—gmde 105-DR reactor componants under

- CERCLA forISS.

With the exception of the deep faundatson of the exhaust stack (subunlt 5) recent decontam:nattofz
- and decommissioning (D&D) activities rernoved subunits 4 and 5, With regards 1o subunit 2; the upper
- exhaust tunnel and approximately the top 3 feet of the lower exhaust tunnel were removed.- Befare
removal of the top portion, the lower exhaust tunnel was sampled for the radionuclides and leadas
. specified in the 105-DR SAP, and met all apphcabie remedial action goals as presented in the' 105- g
- bR Cieanup Verification Package (CVP) {DOE-RL 2004). ,

,LSFF Subumt 2 (iower exhaust tunnel)

Bunng a recent rewew of the CVP for the 2 4, and 5 LSFF subunﬁs a question was raised thh

. regards to the potent;at residual concentrations of the LSFF contaminants of conecern (lithium and
-sediumy) in the remaining lower exhaust tunnel. As stated above, the exhaust tunne| verification
samples collected during recént D&D activities were analyzed for radionuclides and lead only..
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[/‘
From the 105-DR Large Sodium Fire Fac:hty Closure Plan (closure pian) (DOE—RL 1995), scale

‘samples from the exhaust tunnel were collected and analyzed for lithium and sodium carbonate in. -

1987. The 1987 samples were analyzed by Pacific Northwest Laboratories. The 1987 laboratory .

' report is included &s an attachment.- The sodnum carbonate and I:th;um exhaust tunnel scale
' concentratlons are summerlzed in Tabte 1. S . :

Tab!e 1 = 1987 Lower Exhaust Tunnel Scale Sodium and Ltth:um Anatytlcat Data.

Soluble Alkalinity (as sodium

Sample Location carbo:gt(e) , ‘ Ltth:um_‘

' . ‘Reportedbylabas % - . mafkg
1 --57% (570,000 ma/kg) . Y £ ° ¢ TR
2 T 62% (620,000 mglkg) - R600: .
8 e 1 T 02%(2000mgkg) [ - 1057 T -
4 1 TT83%(630,000mgrkg) | - 11,000 -
5 ~ 04%1{4,000mgtkg) ] " 2400
"B  67%(670,000mg/kg) . | - . 10,000 .

7 0.3% (3, 000 mg/kg) e 2‘100"""'

A samp]e tocatlon dlagram from the closure plan is atso attached Durang the ‘1987 sampimg, scale
~ deposits were generally identified only on the floor of the exhaust tunnel in areas where the exhaust
. changed its flow path., ‘Scale was identified on the floor of the baffle or plenum immediately beneath
- where the exhaust exited the: LSFF burn rooms. Scale was also identified on.the floor of the. .exhaust

tunnel immediately below where the extiaust transitioned-from the lower tunnel to the former upper ° -.
tunnel.. The.fioor of the remainmg lower exhaust tunnet IS approxtmatety 16.5 (DOE—RL 2000) be!ow
the ground sud‘ace , e ‘

The Washlngton State dangerous waste deSignatlon criteria for soditim and fithium carbonate are -
10,000:mgfkg and 100,000 mgtkg, respectively. The lithium scale concentrations are well below the
dangerous waste criteria. When the mass of the: concrete is: lnctuded mto the waste matnx the ‘

o concentratlen of Ilth{um drops even further

The. analyttcal method foltowed in 1987 would not be the same fottowed today The 1987 aettwty

-utilized & Soluble Alkalinity test to determine the amount of sodium carbonate present in'the: ptenum

Since the Soluble Alkalinity test does not have the ability to differentiate sodium carbonate from other

- similar contaminants in the waste matrix, the analytical resuts are extremely conservative (high). Still,.

when using the 1987 resulis from the soluble alkahmty testas an input to the waste calcutatton the:.
plenum does not desxgnate as dangerous . .

Consnder;ng the mass: of the remamlng concrete and maktng a conservatwe assumptlon that the’ soate
covers the interior portion of the remaining tunnel at a thickness of 0.64 cm (0.25 inch), the resuiting’
concrete-scale waste would not be a dangerotis waste. The calculated concrete-scale sodium

“carbonate concentration is 8,096 mg/kg, which is below the sodium.carbonate dangerous waste

designation level of 10,000 mg/kg; The scale and exhaust tunnel sodium carbonate calculation is v

-attached. ' Assuming that the scale covers the interior portions of the remaining tunnel ata thickness of -

0.64 cin (0.25 inch)'is @lso very conservative.- The 1987 investigation identified ‘scalein localized
areas on the ﬂoor of the tunnel Scate was not sdentif ed as umform throughout the mtenor surfaces of
the tunnei ; : : _ ‘

In addition, the Washlngton State dangerous waste deslgnatlon criteria also reqmres “a person whose
waste contains one or more toxic constituents must determine the equwalent concentration for the
waste (WAC 173-303-100(5)(b)(ii}).” If the.resuit is < 001%; the waste is ot a toxic dangerous waste_

' _ Using the formula provided in the regulation, the equivalent concentration of the waste equals (=)
. lithium (1 “1%/{%0;008) + sodium carbonate (. 8%41000) = 0009% Agem thls number is extremely
_conservatwe because the numbers used are “worst case.” - . :
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Proposed Closure Path for Subumt 2 (lower exhaust tunnel)

) Consrdermg the relatweiy small amount of sca{e zdentiﬁed in 1987 and the Iarge volume of concrete
_associated with the tunnel structure; the remaining conere’te-scake waste matrix is well below the
hthium carbonate and sodium carbonate dangerous waste oeagne_tron crttena On thls basis, the

add:tfonai samphng or removai to obtam RCRA clean ciosure.' T

If there is & desire to remove the pienum due fo the phyetcal constramis It should.be addressed as
‘part of the, final ISS deCIs;on for the 105-DR Reactor Building. Stlli since the exhaust plenum waste
matrrx is weﬁ below the llthium carbonate and sodium carbonate dangerous waste desrgnatlon cr:teria
the project should proceed with the RCRA clean closed cettification.. The cover ssgnature page
documents concurrence with this proposed closure path

- Attachments

Attachment 1- 1987 Analyt:cal Data and Sample Loca'aon Diagram for Seale Samples Col!ected from
S the Lower ExhaustTunneI s LT S :

:Attachment 2= Sodlum Carbonate Scale and Exhaust Tunnel Concentrataon Calcuiation
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Attachment 1: -Sar‘n_plé Results

1~
T
h ’ DQEfRL-QD 25 Rev 2
. /27}95 o
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‘ - S - . . .. : ) PO, Bon 539
: : Richiand, Washington US.A, 993:2
. Tekphone 8509 3753564
o . - . Telex 1526574
" August
‘9. b 18, 1987 < sk i shul?‘
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. “:’2271‘ ;«1: P c L 1 bewder fart cin - bard Tewesd e o
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. Dear Mr. Bigitns L 7
‘ ‘Mms OF CLEANUP RESIDUES
TATl mateﬁa‘ls had been exposcd to. uir Tong enough prior to sampling thet any
hyr.fraxide hnd raactad with carbm divxide m! the air 4o Torm t:ul“bcnate. :
| L 1m300 2% 16.2,3 = 9.5, 4 % 0.1, § = 10.1, 6 = 10.0, 7 = .4
R ,:.=-57s,2=63:3=025. 4»631, 5% 0.45, & % 675, 7 = 0.3%5
: sch_ ) Shdne
“1"12572"60!3"0504'4045"1399»5‘35)?“780
] et LU
- I ] : . )

I~ 7500. 2 » 1600: S - 105; 4 = 1100{3; S = 2400: 6 - 13000» 7 = 2@0

-‘lury +rily yourss

R F. Kandgh_ _
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Attachment 1: Sém‘pie Location Diagraﬁn_ _
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Exhéust_ Tunnel Sodium Ca.r'bonate: Concenttaﬁo'n

. . ‘ - Sodium
Surface Area Dimensions | = Volume Dimensions Surface Area Volume Com_:rete Contaminated Carbonate
Remaining Tunnel o ' - : ' - Mass - Concrete Mass| ~,
Components Quantity = : - : 88 .
: Length | Width [ Length| Width | Depth ) : _ : .
_ Sufaces| (ft) | (). | () | () | () | () | (m’) | () | (m) | (kg) (kg) (kg) |
316 East/West Walls 3 3 | 8475 13.5 86.25 15 . 1.5 | 34324 | 318.9 | 5821.9 | 164.9 | 398171.1 4865.3 3250.8
316 South Walt - 1 5 13.5 5 15 1.5 ‘B7.5 63 | 1125 | 3.2 7655.5 05.7 - 64.1
316 Slab 1 1 84,75 ] ‘84,75 5 - 1.5 423.8 39,4 635.6 18.0 43253.5 6800.7 - 402.4
315 East/West Walls 8 8 10 135 - 11.5 15 . 1.5 1080.0 { 100.3 | 2070.0 58.6 | 140860.8| 1530.9 | 1025.7
315 Stem Walls. 4 4 I 16.5 9.26 7.5 925 | 15 610.5 56.7 416.3 | 11.8 28325.3 865.4 570.8
315 Slab 1 05 | 84,75 11.5 | 84.75 11.5 1.5 487.3 453 4 14619 414 99483.0 680.8 1 462.8
Totals - T ‘ : 8101.4 | 566.8 |10518.21 297.¢ |'715749.1| - 8648.7 | 5794.6
Assumptions -
’ - Concrete dens:ty = : : 2402 8 kglm
- Thickriess of surface contammated concrete = " . 0,635 cm:

. Sodium carbonate concentration = © -
. - Referance drawmgs HW72035 HW?2036 HW72037

Exhaust funnei Concrete Sodium Carbonate concentration =

- 670,000 mg!‘k_g_‘

Sodium Carbonate Mass

~ Concrete Mass .~ - -

N

© 5,098 maikg

Concentrations ranged from 2,000.mg/kg to 670,000 mg/kg.

0°AsY -

81000-€002-dAD
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Title: Proposed Closure Path for the Remalmng Portlon of the 105-DR ! LSFF Exhaust
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