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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 retrieval functions and 
requirements as documented in RPP-18812 

Risks associated with current waste and potential residual waste in tank S-109, as well as risk 
associated with other S farm tanks, were not of interest and were not evaluated 

CALCULATION METHODOLOGY AND ASSUMPTIONS 

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

Focuses on potential long-term groundwater pathway human health risk at the tank farm fenceline 
Uses incremental lifetime cancer risk (ILCR) as the risk metric 
Provides ILCR for one indicator contaminant 
Derives effects of contaminant release and transport from previous studies, involves no new 
contaminant transport analysis 
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, = I, x T, x d, (Equation 1) 

Where 

I = indicator contaminant 
R, = risk (ILCR) 
I, = inventory (Ci) 
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 descriptions are 
provided in the following subsections Calculation details are shown on the attached spreadsheet 
printouts 
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3 1 Indicator Contaminant 

Technetium-99 was selected as the tank S-I09 indicator contaminant 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 DOEIORP-2003-02 and the 
ILCR conversion factors from HNF-SD-WM-TI-707 

Results indicate technetium-99 would contribute approximately 81 % (industrial scenario) to 94% 
(residential scenario) of the total long-term groundwater pathway ILCR for tank S-109 

3 2 Tc-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 is classified as a sound tank and has no past leak 
inventory Inventories for other S farm tanks were not of interest and were not evaluated 

The standard inventory data source for retrieval functions and requirements documents 
(DOEIORP-2003-02) does not directly provide retrieval leak inventory estimates DOE/ORP- 
2003-02 (Section 6 4 2) recommends retrieval leak inventones be calculated by assuming the 
waste concentrations of leaks during retrieval 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 
retrieval methods For this evaluation the inventory value used was taken from either the 
Selected Phase Retention or Hanford Tank Waste Operation Simulator (HTWOS) modeling data 
set, which ever was larger For tank S-109 this was the HTWOS modelng 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 

3 3 Transport Transfer Function 

Contaminant transport calculations were not peiformed Rather, per guidance 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 investigation 
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 deriving an ex-tank 
waste (retrieval leaks, past leaks) transfer function for use with tank S I 0 9  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-99 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 is in units of pCiIL per Ci 

3 4 Health 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 unit Tc-99 concentration in groundwater 
(risk per pCdL) The exposure scenanos used were industnal and residential (see attached 
Excel calculation spreadsheet) 

10 

50 

RESULTS 

Results were calculated and presented on a plot showing ILCR vs Tc-99 Ci (see attached Excel 
calculation spreadsheet) Two sloped lines representing the industrial and residential scenarios were 
plotted The lines were constructed by using Equation 1 and extrapolating the transport transfer 
function over a range of Tc-99 inventory values for the industrial and residential scenarios A vertical 
dashed line was then added for the estimated Tc-99 inventory associated with a potential tank S-109 
retrieval leak 

REFERENCES 

DOEIORP-2003-02, 2003, Inventory and Source Term Data Package, Rev 0, U S Department of 

HNF-SD-WM-TI-707, 2003, Exposure Scenarios and Unit Dose Factors for the Hanford Tank Waste 

Energy, Richland, Washington 

Performance Assessment, Rev 3, U S Department of Energy, Richland, Washington 

Hanford Group, Inc , Richland, Washington 

the Washington Sfafe Department of Ecology, Rev 0, CH2M HILL Hanford Group, Inc , Richland, 
Washington 

RPP-7884, 2002, Field Investigation Report for Waste Management Area S-SX, Rev 0, CH2M HILL 

RPP-14284, 2003, Contents of Risk Assessments to Suppoff the Retrieval and Closure of Tanks for 

RPP-18812, 2003, Tank S-109 Waste Retrieval Functions and Requirements, Rev 0, CH2M HILL 
hanford Group, Inc , Richland, Washington 





Miodhd from Tabla A 2 DDEIRL-2003-02 inventory and Sourca Tern  Data Package [April 2003) 

SUMMARY OF FINAL INVENTORY ESTIMATES 
Based on $0  2 kL (360 ft3) remaining (30 ft3 in 200 series tanks) 
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by assuming the waste compoSilim of leaks duma iebieual would be !ha m e  as the waste emcmtmtwns in the final ie9mdls. 
The coneenlietions in final residuals are taken from sithe? the Ssiected Phase Retenlion or Hanford Tank Wasts Operation 
Simula!oi(HTWOS) mcdsiingdalaFeiirom TabieA,2dDOE/ORP-2003)3-02, which eYeiiS larger. ThelmkS4C4Tc.99 
retrieval leak inVBnlOiy is then calculaad as the product of !he cmcentiatian and the aLSUmBd leak ~ n i u m s  18,000 oat for 

Concentration in 

aSs"mpti0"S) 
'Calculated as residual waste inventory (larger Or two velues shown) divided by ieiidu#l warts vo i~me 
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Peak Tc 99 BmUndwBteic~ncentiBbon atfencelliisfiiim S 104 pas! 
leak(RPPJBB4 Tabie E 14 cm9s sedS CC?= 

Tc 09 mvanioty m S 104 pas1 ieak (RPP 7884 Table 3 4) = 

1 3 n ~ i 0 5  pciii 

387 ci 
$-Tank WsLte (Residual WasteJ = 
INank transfer fuunclion no1 needed for lank S 109 evaluation 

pCiiL per Ci Tc 99 

Data for ILCR us. Tc-99 CI Plot 

Ridimuclide Groundwater Unit Risk Faelom From Exposure 
Scenanm andunif DOCS Faclors fwthelianford Tank Waste 

'Source = HNF-SDWM Ti-707 Rev 3 Table 22 column iabeled '20  Yeariotel 
'Source = HNF SD WM Ti 707 Rev 3 Table 26 u3Iumn labeled "Inland Residenl 

e mem *a rem an 
sidmlial iLCR induslriai ILCR 
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