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10 [INTRODUCTION
This calculation was performed to provide a screening-level assessment of long-term human health
risk associated with potential leakage that could occur during waste retrieval operations for tank S-
109 This calculation supports the development of tank S-109 waste retneval functions and
requirements as documented in RPP-18812
Risks associated with current waste and potential residual waste In tank S-109, as well as nsk
associated with other S farm tanks, were not of interest and were not evaluated

20 CALCULATION METHODOLOGY AND ASSUMPTIONS

30

The calculation methodology and assumpttons followed guidance in RPP-14284 as summarized in the
following

Focuses on potential long-term groundwater pathway human health nsk at the tank farm fenceline
Uses incremental lifetime cancer nsk (ILCR) as the nsk metrnic

Provides ILCR for one indicator contaminant

Denves effects of contaminant release and transport from previous studies, involves no new
contaminant transport analysis

e Uses the best available existing data and information to the maximum extent possible, with little
new data generated for the creation of the document

Risk was calculated using the following equation

R=1xTxd, (Equation 1)
Where

1 = indicator contaminant

R, =nsk (ILCR)

[, = mvenfory (C1)

T, = transport transfer function (pCi/L per Ci)

d, = health effects conversion factor (ILCR per pCi/L)

CALCULATION

All calculations were performed on an Excel spreadsheet Calculation summary descnptions are
provided in the following subsections Calculation details are shown on the attached spreadsheet
printouts




B

. RPP-19136, Rev 0
Calculation Sheet

Page 3
Calculation No Rev Title
$-108F&R-001 0 | Tank S$-109 Long-Term Human Health Risk Calculations
Project No Tile
CHG

21692/Rel 2/01 01

Tank S-109 Waste Retrieval Functions and Requirements

Ornginated by Checke
Date = 82/ (25 /23 Date
Doug Evans

31

32

33

Indicator Contaminant

Technetium-99 was selected as the tank S-109 indicator contarninant based on a tank-specific
screening analysis (see attached Excel calculation spreadsheet) The screening criterion used
was the calculated product of the residual waste inventories from DOE/ORP-2003-02 and the
ILCR conversion factors from HNF-SD-WM-T1-707

Resuits indicate technetium-99 would contribute approximately 81% (industnal scenano) to 94%
(residential scenario) of the total long-term groundwater pathway [LCR for tank S-109

Te-99 Inventory Estimation

Potential tank S-109 retrieval leakage inventory was of interest and was evaluated. Tank S-109
inventories associated with current tank waste and potential residual waste were not of interest
and were not evaluated Tank S-109 1s classified as a sound tank and has no past leak
inventory Inventones for other S farm tanks were not of interest and were not evaluated

The standard inventory data source for retrieval functions and requirements documents
(DOE/ORP-2003-02) does not directly provide retrieval leak inventory estmates DOE/ORP-
2003-02 (Section 6 4 2) recommends retneval leak inventones be calculated by assuming the
waste concentrations of leaks during retneval would be the same as the waste concentrations in
the final residuals Accordingly, tank S-109 retrieval leak fluid concentrations were assumed to
have the same waste composition as the final tank residuals given in Table A 2 of DOE/ORP-
2003-02 (see attached Excel calculation spreadsheet)

Table A 2 of DOE/ORP-2003-02 provides different final residual data sets for different assumed
retneval methods For this evaluation the inventory value used was taken from either the
Selected Phase Retention or Hanford Tank Waste Operatton Simulator (HTWOS) modeling data
set, which ever was larger For tank S-109 this was the HTWOS modeling data set (see
attached Excel calculation spreadsheet)

The tank S-109 retrieval leak inventory (In Ci) was calculated as the product of the leak fluid
concentration and the assumed leak volume (see attached Excel calculation spreadsheet) A
leak volume of 8,000 gal was used for informational purposes only

Transport Transfer Function

Contaminant transport calculations were not perfformed Rather, per gutdance in RPP-14284 the
effects of contaminant release and transport were taken from previous studies that are the most
relevant to the case being studied For tank S-109, this was the vadose zone field mvestigation
work for Waste Management Area S-SX (RPP-7884)
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RPP-7884 provides data based on analysis of existing S tank farm vadose zone contamination
(past leaks) These data are therefore considered an appropriate basis for denving an ex-tank
waste (retrieval leaks, past leaks) transfer function for use with tank S-109 An in-tank waste
(residual waste) transfer function was not of interest and was not calculated The ex-tank
function was calculated by dividing the reported peak Tc-29 groundwater concentration at the S
tank farm fenceline by the reported Tc-99 inventory released at the source (see attached Excel
calculation spreadsheet) The transfer function 1s in units of pCi/L per Ci

3 4 Heaslth Effects Conversion Factors

Health effects conversion factors were taken from tables in HNF-SD-WM-TI-707, Rev 3
Conversion factor units are cancer morbidity risk per unut Te-82 conceniration in groundwater
(nsk per pCi/L) The exposure scenarios used were industrial and residential (see attached
Excel calculation spreadsheet)

RESULTS

Results were calculated and presented on a plot showing ILCR vs Te-99 Ci (see attached Excel
calculation spreadsheet} Two sloped lines representing the industrial and residential scenanos were
plotted The lines were constructed by using Equation 1 and exirapolating the transport transfer
function over a range of Tc-99 inventory values for the industrial and residential scenarios A vertical
dashed iine was then added for the estimated Tc-99 inventory associated with a potential tank S-109
retrieval leak
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fodifisd from Table A2, DOBEMRL-2003-02, Inventory andd Source Term Data Package {April 2003}

BUMMARY OF FINAL INVENTORY ESTIMATES
Based on 1007 KL.[360 73) remaining {30 i3 in 200 geties tanks)

RPP-19136
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ventory Based
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inventory
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Total Ci

Fotal kg
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Residual Inveitoly

FER Risk Talug, S108Rev2 s

Gurrent Tank
Radiorivclide
Inventory Based
oy BREL

Cuirent Tank:
Chemicat Esfimate at Closure Based on
nventory HIWOS Modeling
Baged on BBI o
Total ky

Total i
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Simutator (HTWOS) rndeling date 56t from Table A2 of DOE/GRP-2003-02, whick sver is Targer, The tank $-10% 798
retrieval keak Inventory is then calculsted as the product of the ceheentration and the assumed leak volume (8,000 gal for
purposes of this evaluativn),
Te-88 Residual Waste Inventory
e 360 T (2,700 gl Residual Te-89
Waste (CB*. Congeniration i
- Ratrioval
Leakage Fluid Assumed Retrievali-
Gn al p

Te89 Inventory

[ Selecied Phase ‘i Reirieval

.. Retention

‘aurce& = DHIE ORF’QC}DE; Teble A, Z(d:ﬁ‘emﬂt valeg shuwr; correlpord o dsfferen% ralﬂeval technofogy
assumptions}

"Caiculsted a5 residlial waste inventony laiger of o values shown} divided by resitfual waste valums

beak nveriony
FAR Risk Calog S8 Bea2 A5
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Ex-Tank Waste (Past Leaks and Retrieval Leaks) s
Pegk Te-89 groundwater concantration at Tenceling from S5-104 past
leak [RPP-7884, Table E. 14, cross-sect 5-0C) = ABESDS DO

O per G Te-98

T2-99 inventony in $-104 past ieak {I’_?PF*—?SM. Table 3.4)= 287 Ui
in-Tank Waste {Residual Wasie) s PLIA: pef G Te.98
irtank transfer funcion ot needed fortank 5:108 evaluation

Radionoclide Groundwater Unit Risk Factors From Exposure’
Scengrios amd Unit Dose Factors for the Hanford Tank Waste
Ferformance Asssssment {HNFSD-WM-TL707}

HBRAM Industrial | HERAM Residential

Huelide _iRisk par pGiLE" {Risk per pGilLy"
[T ] e 5 EIE-G8
SE-L7

573 SEEEOR|

*Sourca = HNF-SD-WAMLTI-TOT, fev. 3 Table 22, column labelad "20-Year Tetal®
PSource = HNF-BH-WRM-TI-707, Rev. & Table 28, column labsted "Iniand Resident’

LGR
{Linead extrapolation using above fransfer functions)
... HaTank Ex Tank in Tank Ex Tank
109 Inventory {C8 Hndusirial Indusirial Resigential Residantial
4.001 ] MM 4928507 NIA 1. 20E-08
o014 RIA 4 82608 /A 1.20E-04
.1 - NiA 492505 NEA 1.208-03
i MiA 4.526:041 A 1.20E.02
30 NiA ) 4.826-03 [ 1.20E-01
100 NiA 4 82502 /A 1.20E+00
1000 A 482801 /A 1.208+01
e S G
Te-58 G it §,000 gal Retrisval Leak from Tank 5-108
Teoa O Residential ILCR industrial ILCR
1 AZEHH 1 O0E-O8
1.43E+00 . 177682 TOIE-H

Floure 4 .
FER Risk Calts 5108, vz s
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