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For future conditions, the transport of **Tc and Z****Pu was modeled using a two-dimension:
analytical flow and transport model called CONMIG (Walton 1989). The model simulated
dispersion, adsorption, and radioactive decay of constituents during transport and assumes that
the following statements are true: (1) steady-state groundwater flow is in a homogeneous,
isotropic medium; (2) the groundwater flow velocity is uniform in one direction and dispersion is
constant in time and space; and (3) the existing contaminant plumes can be represented as a
group or cluster of point sources and there are no continuing sources of radionuclides (i.e., no
contamination is currently being supplied to or produced in the aquifer).

The transport of *°Sr an  *’Cs in the 216-B-5 reverse well plume was not modeled because these
radionuclides exhibit a combination of moderate to high adsorption and relatively short
half-lives. For these radionuclides, simple travel-time calculations and radioactive decay
calculations indicated that these radionuclides will not migrate far before they decay to negligible
levels. Therefore, modeling to assess the additional effects of dispersion is not necessary. For
the radiological constituents modeled, the maximum ILCR in each plume is presented.

2.0 216-BY CRIBS LUME

2.1 Existing Conditions

The maximum concentration of **Tc measured during the period between January 1993 and
March 1995 was used as the input concentration for each well in the risk assessment model. At
several wells, the highest concentration measured was not the product of the most recent san
event, which was the round 2 semi-annual groundwater monitoring activity that occurred during
October and November 994. Most results were from earlier semi-annual sampling events,
except for the **Tc analysis for well 699-50-53A (8,640 pCi/L), which was determined from a
Pacific Northwest National Laboratory (PNNL)-sponsored sampling of the well during February
1995.

The 216-BY cribs plume contains “Co and *Tec. The hypothetical risks based on current plume
conditions are plotted in Figure 1 and represent the ILCRs for the industrial scenario assuming
ingestion of both radionuclides through the consumption of drinking water (based on HSRAM
[DOE-RL 1995]). Figure 1 shows a large area of risk greater than 1 x 10~°; most of the risk is
attributable to **Tc and not *°Co. The maximum ILCR (6.9 x 107) is calculated for groundwater
at monitoring well 699-50-53A, which had a pretreatability test *Tc concentration of

8,640 pCi/L.

2.2 Future Conditions

Because %°Co has a short half-life of 5.3 years, it was eliminated from consideration for
calculating future risk 2 | was not modeled. However, *Tc has a long half-life (2.1 x )*° years)
and adsorption of *Tc on the aquifer matrix is negligible; therefore, the transport of **Tc in the
216-BY cribs plume was modeled. The input data used in the modeling are provided in Table 1.
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Figure 3. Incremental Lifetime Cancer Risk f_. leasonable Maximum
Exposure to Technetium-99 in Gi1 . _idwater, Future Conditions,
Residential Ingestion Scenario (longitudinal dispersivity = 200 ft).
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a 22%Py concentration of 2,670 pCi/L (well 299-E28-24) was not used in the risk assessme
because it appears to be an incorrect result.

3.2 Future Conditions

Future conditions consider risk due to the reverse well plume COPCs at a point representing the
boundary of the initial buffer zone surro  ding the Central Plateau as proposed by the Hanfi i
Future Site Uses Working Grot ecause of uncertainty in future flow conditions (because of
the dissipation of a groundwater mound beneath the 216-B-3 pond system), both northwest and
southeast flow paths to the proposed buffer zone boundary were considered. The length of each
flow path is approximately 20,000 ft. Travel-time calculations, along with radioactive decay
calculations, demonstrated that °Sr and '*’Cs concentrations will decay to negligible levels
before reaching the boundary for both flow paths; this is attributed to the moderate to high
adsorption of these radionuclides combined with relatively short half-lives. Therefore, the
transport of these two isotopes did not need to be modeled; however, 2°?%Puy still exhibited
significant concentrations at the boundary and therefore was modeled. 1put data used to model
the transport of #*?*°Pu are given in Table 4. Note that the more conservative (longer) half-
of #°Pu (2.4 x 10™ years) was used in all calculations rather than the half-life of *°Pu (6.6 x 1
years). The transportn 3eling results are tabulated in Table 5. The 2**?*°Pu risk contours{ the
residential scenario are plotted for both flow directions in Figure 10.

As requested by EPA, a travel-time analysis was also performed to calculate travel distances of
%Sr and ¥’Cs at 50, 100, and 200 years into the future. Both of these isotopes will decay
approximately three half-lives in 100 years and approximately six half-lives in 200 years.

The travel-time analysis results are tabulated in Table 6.

As discussed in the 200 East Groundwater Aggregate Area Management Study Report
(DOE-RL 1993), the 216-B-5 reverse well has not received liquid waste for approximately ¢
years. The present location of the 216-B-5 reverse well plume ~ licates that the plume is not
moving or moving very slowly (DOE-RL 1993). This supports the transport modeling results
that indicate that the plume of *’Cs, *°Sr, and #***°Pu is migrating very slowly. This is likely
because of the low hydraulic gradients in the area and/or moderate adsorption of the
radionuclides in the groundwater system (or precipitation in the case of *°Sr).
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