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beneath the source, the dispersivity of the soil medium, and the 
distance from the source to the river. Two approaches have been used to 
estimate the dilution factor, which is defined as follows: 

Dilution Factor• C/CO 

where C equals the concentration at the river and CO equals the initial 
concentration. 

The first approach is to use empirical evidence from the behavior 
of existing contaminant plumes to determine the dilution factor. As 
shown in Figure H.6, the highest concentrations of tritium entering the 
river from the 200 East Area are between 0.2 and 2.0 microcuri~s/liter. 

' The source of this tritium is the PUREX Process Condensate stream, which 
is reported in Appendix A to have a concentration of 30 

microcuries/liter. Allowing for 25 years of decay would reduce 
concentrations by 75 percent to 7.5 microcuries/liter. Assuming a 
maximum concentration at the river of about 1.0 microcuries/1 iter the 
dilution factor is estimated as 0.13. 

The second approach is to use an analytical transport model. The 
model used has been described by Domenico and Robbins (1985). It 
assumes a strip source of constant concentration, a uniform flow field, 
constant longitudinal and transverse dispersivity, and zero vertical 
dispersivity. The dilution factors reported here are intended to 
approximate steady state conditions at the distances of interest. The 
necessary parameters inclu_de the width of the source, longitudinal and 
transverse dispersivity, and distance. From a review by Gelhar et al. 
(1985) of many field scale dispersivity measurements a longitudinal 
dispersivity of SO feet and a transverse dispersivity of 5 feet was 
used. Based upon the dimensions of the plume near the southeast corner 
of the ZOO East Area shown in Figure H.6, the width of the source was 
set equal to 1000 feet. For the primary disposal sites used in 
Simulations 2 and 3 the dilution factor 1s about 0.5. Due to the 
greater travel distance, the dilution factor for the alternative 
disposal site 1s reduced to about 0.35. This analysis indicates that 
between the primary disposal site and the alternative disposal site the 
dilution factor is reduced by about one-third~ 
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The dilution factors obtained from the analytical model simulations 
are higher than those estimated from the empirical evidence. The 
modeled results are quite sensitive to the width of the source and 
transverse dispersivity, neither of which are known with much certainty. 
Furthermore, if vertical dispersion were accounted for 1n the analytical 
model the dilution factors would be decreased.· Given the uncertainty of 
the model it 1s probably advisable to rely more upon the empirically 
based results. 

SUMMARY 

To support investigations of the soil disposal option a numerical 
groundwater model was developed. The model was used to simulate large­
scale flow at ~~e . ~ar:if~r;ct Si~e_.~:·~ T,~ r ~odeling, supported by field 
observap_on\ "nd~simple 'an ~} YiJcal modeling , resulted in the following 
conclusions: ·."~ .. < :_,,,,~ 

l} Travel times to the Columbia River from two potential disposal 
sites located in the vicinity of 8-Pond was 10 to 15 years. 
Travel times from an alternative site near the 200 West Area 

2} 

3) 

for tritium-bearing streams could range from 150 to 400 years. 

The dilution factor from proposed disposal sites near the 200 
East Area was estimated to be about 0.1 to 0.5. Analytical 
model results suggest that from the alternat ive disposal site 
(west of the . 200 West Area) the dilution factor was 
approximated one-third less than at the primary disposal site 
(near the ZOO East Area). 

Disposal of proposed effluent streams to the high­
transmissivity region running beneath the ZOO East Area would 
probably not create groundwater mounding up 1nto contaminated 
soil regions. 

4) Different disposal schemes will significantly impact 
groundwater flow patterns and movement of existing 
contamination plumes. 
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