G.3 Use of ILAW Performance Assessment Calculations in Potential
HSW EIS Long-Term Groundwater Quality and Human Health
Impacts

Potential impact results presented for the ILAW disposal facility were based on performance
assessment (PA) calculations made for siting the facility in the vicinity of the PUREX Plant, as
summarized in Mann et al. (2001). The following section discusses:

e range of waste form and engineering performance examined to date, as discussed in Mann et al.
(2001) including the specific discussion of the case selected for this analysis

o additional planned analyses of waste disposal system performance
o scaling of ILAW PA results for use in this analysis.

G.3.1 Range of Waste Form and Engineering Performance Evaluated in the 2001
ILAW Performance Assessment

The potential long-term impacts from disposing ILAW was analyzed in the Hanford Immobilized
Low-Activity Waste Performance Assessment: 2001 (Mann et al. 2001), known as 2001 ILAW PA. A
wide variety of cases were analyzed. Performance objectives covering air, groundwater, surface water,
all-pathways, and inadvertent intrusion were established based on analyzing applicable and relevant
regulations. The document concluded that there was a reasonable expectation that long-term public
health and safety as well as the environment would be protected from the disposal in dirt trenches of a
vitrified product from the Waste Treatment Plant (WTP). This document was reviewed by the
Washington State Department of Ecology and approved by DOE headquarters, in accordance with
DOE (2001).

The 2001 ILAW PA was built around a base analysis case. This case was designed to include the
major features of disposal facility design and performance without going into details that have minimal
impact in long-term performance. Important features are the waste composition and facility design.

At the time of writing the 2001 ILAW PA, the reference glasses to be produced by the WTP were not
specified. Therefore, the ILAW PA activity used a glass composition (LAWABP1) developed by the
Pacific Northwest National Laboratory in the composition envelope within which the WTP was working
because of extensive laboratory testing data base for LAWABP1. Subsequent testing of the WTP
reference glasses shows that the performance of LAWABP1 is very comparable to the WTP reference
glasses. The results of the base analysis case, along with other cases analyzed, are illustrated in
Figure G.95 as the curve labeled LAWABPI1. Results of this case are also presented in tabular form in
Table G.40.
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Figure G.95. Drinking Water Dose at a Well 100 Meters Downgradient from the ILAW Disposal
Facility as a Function of Time for Various ILAW Waste Form Performance and Disposal
Facility Parameters (after Mann et al. [2001])

Table G.40. Drinking Water Doses (mrem/yr) (after Mann et al. [2001])®

Case @ 1,000 Years @ 10,000 Years Peak (@)
Base Case (LAWABP1 glass)(b) 0.00007 0.034 0.040 (98,000 yrs)
Best Estimate Case (Enhanced -- 0.000001 Not calculated
Facility Design)®
Lower Quality Glass Case 0.006 2.2 2.3 (9,000 yrs)
(HLP-31 glass)
Extreme Release Case (pulse) 19.7 -- 56 (1,400 yrs)
(a) Renormalized for increased Tc-99, due to removal from Tc-99 separations process from WTP.
(b) “Base analysis case” of the 2001 ILAW PA.
(c) “Best estimate case” of 2001 ILAW PA.
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The conceptual designs for the ILAW disposal facility have been evolving with time. The basic
design is a set of large, deep trenches in the ground, underlain by RCRA-compliant liners. The presence
of a surface barrier has remained constant while the width, depth, thickness, and placement of the
trenches on the disposal site have changed. An important feature of the current conceptual design is a
capillary break that acts as a moisture diverter underneath the surface barrier. As the name implies, this
feature, using natural materials, diverts most of the water around and away from the waste forms. This
case is labeled the “best estimate” case in the 2001 ILAW PA and was shown in Figure G.95 and
summarized in Table G.40 as the “Best Estimate Case (Enhanced Facility).”

Although a wide variety of sensitivity cases were run in the 2001 ILAW PA, the ones of most interest
here are those addressing various waste form performance. The release of contaminants from a waste
form can be quite complex, particularly for those waste forms containing large amounts of sodium waste
(such as those containing tank waste). Cases were run to test the sensitivity of the results to models and
data used. Cases were also run to determine the effect of various waste forms.

To determine the performance of a lower-quality glass, the 2001 ILAW PA investigated the behavior
of HLP-31 glass. This glass releases contaminants at a rate of about 10 times faster than LAWABP1 and,
moreover, does not exhibit the common trait of decreased release as the concentration of silic acid (a
by-product of glass dissolution) increases. For the conditions expected in the ILAW disposal facility,
these two effects combine to cause the estimated potential impacts from HLP-31 waste forms to be about
a factor of 100 greater than the potential impacts from the LAWABP1 waste forms. However, as seen
from Figure G.95 and in Table G.40, even this higher release is estimated to be below 4 mrem/year.

To investigate the performance of an extremely poor waste form, the 2001 ILAW PA investigated an
extreme release case that assumed that all waste was released instantaneously. Because of the thickness
of soil underlying the proposed ILAW disposal facility, the pulse broadens to the shape seen in
Figure G.95 and summarized in Table G.40, which is actually quite broad (full width at one-tenth
maximum of approximately 2,000 years). For such cases, where the time over which release occurs is
shorter than the time to travel through the soil to reach groundwater, the plateau-shaped curves of glass
are replaced by peaked curves. The estimated drinking water dose for this instantaneous case is greater
than 4 mrem/yr.

G.3.2 Additional Planned Analyses of Waste Disposal System Performance

The DOE has announced its plans for an environmental impact statement on the retrieval, treatment,
and disposal of the waste being managed in the high-level waste tank farms at the Hanford Site and
closure of the 149 single-shell tanks and associated facilities in the HLW tank farms (68 FR 1052). The
tanks contain both radioactive and chemically hazardous waste. That document will provide additional
analyses of low-activity waste treatment alternatives and resulting impacts upon disposal system
performance.
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G.3.3 Specific Scaling of ILAW PA Results for Use in the Analysis
G.3.3.1 Scaling for Estimated Inventory

Under a number of alternatives (Alternative Groups A, C, Dy, and E;) where ILAW disposal is sited
near the PUREX facility, results of a sensitivity case in Mann et al. (2001) that analyzed the effect of
25,550 Ci of technetium was used. This case reflected no technetium removal in the separation processes
from the Waste Treatment Plant. This technetium-99 inventory (25,550 Ci) is a factor of 4.4 higher than
the estimated inventory of technetium-99 (about 5790 Ci) if technetium-99 removal were considered in
the separation process. The resulting scaled technetium-99 concentrations and other constituents from the
ILAW PA that were used for those alternative groups where ILAW disposal is sited near the PUREX
Plant is provided in Figure G.96.

G.3.3.2 Scaling for Alternative HSW-EIS Disposal Site Locations

Potential impact results presented for the ILAW disposal facility were based on performance
assessment calculations made for siting the facility in the vicinity of the PUREX Plant, as summarized by
Mann et al. (2001). However, for a few of the alternative groups, the ILAW disposal facility is sited in
areas south of the CWC and at ERDF, and the calculated potential impacts at these alternative sites would
be expected to be different because of the change in hydrogeologic conditions and hydraulic properties at
these three locations.

For purposes of this analysis, the potential human health impacts results presented in Appendix F and
Section 5.11 for Alternative Group B (where the ILAW disposal facility is sited in an area south of the
CWC) and Alternative Groups D, E;, and E, (where the ILAW disposal facility is sited in the ERDF
area) are based on simple scaling of comparative simulation results of source releases in these areas using
the sitewide groundwater flow and transport model. Groundwater concentrations and results of potential
human health impacts summarized in the original performance assessment calculations described in Mann
et al. (2001) were based on well intercept factors (WIFs) or dilution factors from a given areal flux of a
hypothetical contaminant released to the unconfined aquifer from the ILAW disposal facility (Bergeron
and Wurstner 2000). The WIF is defined as the ratio of the concentration at a well location in the aquifer
to the concentration of infiltrating water entering the aquifer. These WIFs are being used in conjunction
with calculations of released contaminant fluxes through the vadose zone to estimate potential impacts
from radiological and hazardous chemical contaminants within the ILAW disposal facility at LOAs.

For the purposes of implementing the unit-release calculation, the concentration of a source entering
the aquifer of 1 Ci/m® was used. The rate of mass flux associated with this concentration is a function of
the infiltration rate assumed for the disposal facility covered by the Modified RCRA Subtitle C Barrier
system. With a rate of 0.42 cm/yr assumed for the ILAW disposal facility, the resulting solute flux
entering the aquifer from each of the disposal concepts is 4.2 x 10~ Ci/yr/m”. This is the product of the
contaminant concentration in the infiltrating water and the infiltration rate.
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Figure G.96. Scaled Concentrations of Key Constituents that were Used from the ILAW PA at the
200 East Area SE and Columbia River LOAs for Those Alternative Groups where ILAW
Disposal was Sited near the PUREX Plant, Alternative Groups A, C, D; and E;

In the simulations used to support this assessment, the same calculation performed for the base case
described in Bergeron and Wurstner (2000) (see Section 6.1.1 in Volume I of this EIS) using the regional
scale model was performed again at the approximate PUREX location and the two alternative areas
described in Alternative Group B (south of the CWC) and Alternative Groups Ds, E;, and E, (near ERDF)
using the groundwater models in this assessment. The ratio of predicted WIFs at the 1-km (0.6-mi) LOA
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and along the Columbia River about 1 km downgradient from the CWC and ERDF locations to the
comparable predicted WIFs from the PUREX locations provided the basis for the scaling of results used
in this analysis.

The groundwater model using the extended basalt subcrop conditions north of the 200 East Area and
the resultant predominant easterly flow out of the 200 East and West Areas was considered to be most
representative of original conditions simulated with the model used by Bergeron and Wurstner (2000) of
the two groundwater evaluations in this analysis. This model was the one used in this comparative
analysis.

Results of applying WIFs using an assumed infiltration rate in the source area of 0.42 cm/yr for the |
three postulated ILAW disposal locations, as presented in Figure G.95, suggest that predicted
groundwater concentrations and calculated human health impacts would be a factor of about 3 higher and
about 3.4 higher at the 1-km (0.6-mi) LOA downgradient of the HSW disposal site locations (south of
CWC and near ERDF, respectively) relative to a comparable location about 1 km downgradient from the |
PUREX location. These higher-predicted concentrations would be consistent with differences in
hydrogeology at these two locations relative to conditions found near the PUREX Plant. Near the
PUREX Plant, the upper part of the unconfined aquifer is largely composed of very permeable sediments
associated with the Hanford formation. Whereas, at the ERDF and CWC locations, the upper part of the
unconfined aquifer is made up of less permeable sand and gravel sediments associated with the Ringold
sediments.

Results of applying WIF ratios at LOAs along the Columbia River resulting from releases at these
two alternative locations are also presented in Table G.41. The resulting WIF ratio suggests that peak
concentrations estimated along the Columbia River from these alternative locations of disposal would
have about a factor of 0.8 and 0.9 lower, respectively, than was calculated from releases near the PUREX
Plant. The reduction in concentration levels would be consistent with the longer flow path to the
Columbia River location.

Table G.41. Well Intercept Factors at LOAs Downgradient from the ILAW Disposal Facility Sited Near
the PUREX Plant and Alternative Locations

| NearPUREX | Southof CWC |  Near ERDF
1-km LOA
PUREX WIF 5.1E-04 1.5E-03 1.8E-03
WIF Ratio (near PUREX) 1.0 3.0 34
Columbia River LOA
PUREX Ratio 1.8E-04 1.4E-04 1.6E-04
WIF Ratio (near PUREX) 1.0 0.8 0.9
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G.4 Effect of Changing Assumptions on Long-Term Cover
System Performance

The section presents results from a selected set of sensitivity cases that were evaluated to examine
and illustrate the effect of changing assumptions related to cover system performance on predicted
groundwater quality impacts. The cases evaluated were related to groundwater impacts from selected
wastes categories and configurations proposed under Alternative Group D;. Two specific assumptions
evaluated were as follows:

e No cover is assumed to exist and waste release is controlled by infiltration through natural vegetated
surface conditions likely would persist following site closure. The assumed infiltration rate for these
conditions is 0.5 cm/yr.

e The RCRA Subtitle C Barrier system is assumed to persist for the entire period of analysis and waste
release is assumed to be controlled by the cover design infiltration rate of 0.01 cm/yr.

The specific contaminants and waste categories evaluated in these sensitivity cases included
ungrouted Upper Bound inventories of technetium-99 and iodine-129 contained in MLLW and ungrouted
and grouted Upper Bound inventories of uranium-238 contained in MLLW (see Figures G.97 and G.98).
These specific examples illustrate the effect of the cover assumptions for contaminants from Mobility
Class 1 (K4=10.0 mL/g) and Mobility Class 2 (K4=0.6 mL/g).

A comparison of results based on the current conservative cover system assumption of failure after
500 years and a return to natural infiltration within 500 years after failure produces very similar potential
impacts to those predicted with the assumption that no-cover system is used. For all cases examined,
differences in the results show predicted peak concentrations at the 1-km LOA, based on the 500-year
cover system assumption, to be slightly lower and to arrive about 600 to 700 years later than the
calculated peak concentrations at the 1-km LOA for the no-cover assumption. The delay in arrival time is
reflective of the effect of the lower infiltration and release rate that would be expected to occur when the
cover system is assumed to operate at or near its design infiltration of 0.01 cm/yr for the first 600 to
700 years after closure.

Figures G.97 and G.98 also compare resulting potential impacts using a calculational assumption
where the cover system remains intact and does not fail during the period of interest. For all cases
examined, predicted peak concentrations at the 1 km LOA consistent with the intact cover system
assumption are calculated to be about 7 percent of the peak and to arrive over a much longer period of
time than the peak concentration arrival time at the 1-km LOA for the 500-year cover scenario (see
Table 5.13 in Section 5.3 of Volume I of this EIS). Results based on this assumption reflect the effect of
the expected reduced infiltration and waste release from the waste disposal zone while the cover system is
assumed to be intact and operating at its design infiltration rate of 0.01 cm/yr.
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Figure G.98. Comparison of Predicted Peak Concentrations of Uranium-238 at the 200 East SE LOA
from Upper Bound Inventories in Ungrouted and Grouted MLLW Disposed of After 2007
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G.5 Potential Groundwater Quality Impacts at Low-Level Waste
Management Area Boundaries for Selected Alternatives

This primary comparative assessment used lines of analysis located on the Hanford Site along lines
approximately 1 km (0.6 mi) downgradient of aggregate Hanford solid waste (HSW) disposal areas
within the 200 East and 200 West Areas, at ERDF, and near the Columbia River located about 100 meters
downgradient from all disposal site areas (see Figure G.1). The HSW disposal facilities are not
contiguous units and therefore a facility boundary compliance analysis that may be appropriate on a
trench-by-trench basis would not lend itself to a comparison of the alternative groups presented in this
EIS. However, additional analyses of potential groundwater quality impacts for the new Combined-Use
Facility in this HSW EIS (Alternative Groups D, D, and Dj), are presented in this section and provide a
perspective on the relative potential impact at waste management boundaries immediately 100 meters
downgradient of the aggregate waste disposal area versus potential impacts at the 1-km LOAs. A similar
impact analysis also is provided for all LLW and MLLW disposed of before 2008 considered in this
analysis for another perspective.

Because of assumptions used in waste release, vadose zone transport, and introduction of constituent
release to underlying groundwater, these analyses represent a very conservative evaluation, that is, an
overestimate of potential water quality impacts in the vicinity of aggregate low-level waste management
area (LLWMA) boundaries and should not be considered a compliance analysis as required by DOE
Order 435.1 (DOE 2001), RCRA closure, or CERCLA. The conservatism used in this analysis is
particularly evident in the analysis of waste contained in LLBG 218-E-12B, where the aquifer system is
predicted to become dry over the period of interest (see Section G.5.2). Specific unit releases used to
approximate potential impacts from waste categories and associated disposal areas were represented as a
linear source just inside the aquifer system down-slope relative to the top of the basalt bedrock underlying
this LLBG. This representation is a simplistic representation of the complex future migration of
contaminants from this burial ground and resulting concentration levels estimated downgradient of
LLWMA 2 likely would be substantially less than those reported here.

With respect to conservatism in the broader comparative analysis (1-km LOAs) presented in the
previous section, the maximum concentrations presented for each 1-km LOA and alternative group
reflected a summation of predicted maximum concentrations for several waste categories regardless of
their position on the LOA. These resulting concentrations also were used to provide a determination of
the sum-of-fractions of benchmark MCLs for key constituents (that is, technetium-99 and iodine-129) for
each alternative group and are presented in Section 3.4 and the Summary of this HSW EIS. That
approach, that is, combining groundwater concentrations from separate waste sources, would not be
appropriate for results of analyses presented in this section because of differences in locations of the
wastes in question within each LLWMA, the associated locations of estimated potential maximum
concentration, and the timing of arrival for maximum potential concentrations from each waste category.

A discussion and summary of ratios to benchmark MCLs for technetium-99 and iodine-129 for each
waste category in the three alternatives groups (D, D,, and D;) are presented in Section G.5.4.4.

G.275 Final HSW EIS January 2004




G.5.1 Local-Scale Lines of Analysis

Lines of analysis used in these local-scale calculations were positioned to be within about 100 meters
of the aggregate waste management areas, as shown in Figures G.99 and G.100. In the 200 East Area, the
LOAs were about 100 meters downgradient from LLWMAs 1 and 2 and a designated integrated disposal
area near the PUREX Plant. In the 200 West Area, the LOAs were about 100 meters downgradient from
aggregate LLWMASs 3 and 4. At ERDF, the LOAs were about 100 meters downgradient from the
designated integrated disposal area hypothetically located within the third cell of ERDF.

LLWMA 1 \ LLWMA 2

Low-Level Waste
Management Areas

[ pisposal Area Hear
PUREYX Plant
= Line of Analysis |I ] Ii

] 500 m
[

]

Figure G.99. Local-Scale Lines of Analysis 100 Meters Downgradient from the LLW Management
Areas in the 200 East Area
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Figure G.100. Local-Scale Lines of Analysis 100 Meters Downgradient from the LLW Management
Areas in the 200 West Area and at ERDF

G.5.2 Source-Term Release and Vadose Zone Transport

The potential groundwater quality impacts associated with the following local-scale analysis for
Alternative Groups D, D,, and D; were based on the same source-term release and vadose transport
calculations for these alternative groups in the main comparative analysis described in Sections G.1.3 and
G.1.4.

G.5.3 Unit-Release Calculations and Transport in Groundwater
This analysis made use of the unit-release concept described previously in Section G.1.5. Three
separate local-scale models of the Hanford sitewide groundwater model developed for the 200 East Area,

200 West Area, and at ERDF (Figures G.101, G.102, and G.103, respectively) were used in the analysis.
The distributions of hydraulic characteristics and geometry of major hydrogeologic units used in the
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Figure G.101. Local-Scale Finite Element Grid Used in the Unit-Release Calculations in Groundwater
Beneath the 200 East Area

local-scale models were based on the interpolation of regional-scale model characteristics and
interpretation of major units onto the local-scale model grids. As was done for the regional-scale
transport simulations, calculations were performed for post-Hanford conditions, as described in
Section G.1.5.

For this analysis, a longitudinal dispersivity, Dy, of 10 m (33 ft) was selected using this typical
approach for estimating longitudinal dispersivity based on the scale of interest. The key scale of interest
is the minimum distance between some of the source areas within the aggregate waste management areas
to within about 100 meters downgradient from the waste management boundaries. Thus, a dispersivity
value used in the analysis was selected to be approximately equal to 10 percent of the minimum travel
distance of interest of about 100 meters. A transverse dispersivity of about 20 percent of the longitudinal
dispersivity, or 2 m, also was used in the analysis.
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Figure G.102. Local-Scale Finite Element Grid Used in Unit-Release Calculations in Groundwater
Beneath the 200 West Area

Because the aquifer system is predicted to be dry beneath parts of the LLBGs in the 200 East Area,
the specific unit-release calculations used to represent waste categories and associated disposal areas
located within LLBG 218-E-12B was represented as a line source just inside the aquifer system down-dip
(relative to the top of the underlying basalt bedrock) of this LLBG. This representation is a simplified
representation of the complex future migration of contaminants from this burial ground and resulting
concentration levels estimated about 100 meters downgradient from LLWMA 2 are deemed to be very
conservative.

G.279 Final HSW EIS January 2004




il

L+ iERDFAnea

T | Line of & nalysi T

} =

0 500 m
e——

M0212-0286.967
R1 HSW EIS 08-28-03

Figure G.103. Local-Scale Finite Element Grid Used in Unit-Release Calculations in Groundwater
Beneath ERDF

This evaluation was done by first calculating transport of 10-year releases of a unit of dry mass into
the unconfined aquifer at the approximate locations of the LLBGs at the water table. These transport
calculations were made with local-scale versions of the steady-state groundwater flow field developed
with the regional-scale model. These calculated concentrations, based on a unit release, were then used in
the convolution integral calculational method to translate transport of mass releases from the LLW
through the vadose zone and the aquifer to LOAs downgradient from designated aggregate LLWMAs.

The approximate disposal area configurations used in the unit-release calculations for each waste
category for waste disposed of before 2008 for the 200 East and 200 West Areas for all three alternative
groups (D;, D,, and D;) combined are shown in Figures G.104 (200 East Area) and G.105 (200 West
Area). The approximate disposal area configurations used in the unit-release calculations for each waste
category for waste disposed of after 2007 for all three alternative groups (D, D,, and D;) are shown in
Figures G.106, G.107, and G.108, respectively.

Final HSW EIS January 2004 G.280



N ] Pre1s70
’ [C] 1970-1987
Post-1988
—  Line of Analysis
WHMA-1 WMA-2

]

‘M
O
M0212-0286.968

R1 HSW EIS 08-28-03

Figure G.104. Approximate Disposal Area Footprint Used in the 200 East Area to Represent Waste
Disposed of Before 2008 in the Unit-Release Calculation in Groundwater
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Figure G.105. Approximate Disposal Area Footprint Used in the 200 West Areas to Represent Waste
Disposed of Before 2008 in the Unit-Release Calculation in Groundwater

G.281 Final HSW EIS January 2004




——

LLW /MLLW

00

Melters

ILAW

_— Line of Analysis

0 500 m

Near
PUREYX area

M0212-0286.970
R1 HSW EIS 10-06-03

Figure G.106. Approximate Disposal Area Footprint Used in Alternative Group D, (Near the PUREX
Plant) to Represent Waste Disposed of After 2007 in the Unit-Release Calculation in
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Figure G.107. Approximate Disposal Area Footprint Used in Alternative Group D, (218-E-12B LLBG)
to Represent Waste Disposed of After 2007 in the Unit-Release Calculation in
Groundwater
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Figure G.108. Approximate Disposal Area Footprint used in Alternative Group D; (at ERDF)
to Represent Waste Disposed of After 2007 in the Unit-Release Calculation in
Groundwater

Similar to what was done in the 1-km LOA calculations, potential results calculated for the [LAW
disposal facility at various LLWMA boundaries for eash alternative were based on performance
assessment calculations made for siting the facility in the vicinity of the PUREX Plant, as summarized by
Mann et al. (2001). The predicted concentrations for the constituents of interest at the near PUREX
location boundary are approximately 40 percent higher than concentrations estimated at 1 km (see Figure
(G.96) as estimated by Mann et al. (2001). For purposes of this analysis, estimated concentrations of key
constituents and associated potential human health impacts results at the ERDF and 218-E-12B LLBG
were scaled off of the ratio of the estimated concentrations for technetium-99 in LLW at the PUREX
location using the local-scale models to comparative concentrations at the ERDF and 218-E-12B using
the other local-scale models. Based on these specific concentration ratios, estimated concentrations of all
constituents released from the ILAW at the ERDF and the 218-E-12B LLBG were estimated to be about 4
times those estimated by Mann et al. (2001) at the near PURX Plant location.

G.5.4 Summary of Results

Potential impacts on groundwater for Alternative Group D,, D,, and D; within about 100 meters of
the aggregate waste management areas are provided in the following sections. The alternatives, waste
types, and disposal conditions are briefly stated to establish the framework for comparing the results.
Results for this alternative group for waste disposed of before 2008 are summarized in Table G.42.
Results for waste disposed of after 2007 for Alternative Groups D;, D,, and D; are summarized in
Tables G.43, G.44, and G.45, respectively.
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Table G.42. Predicted Peak Concentrations of Key Constituents from Waste Disposed of Before 2008 at
Aggregate LLW Management Area Boundaries, Alternative Groups D;, D,, and D;

Constituent Hanford Only Volume Lower Bound Volume Upper Bound Volume
Maximum Maximum
Concen- |Approx. Maximum | Approx. Concen- | Approx.
tration Peak Concentration| Peak tration Peak
Benchmark Within | Arrival Within Arrival Within Arrival
MCL Inventory | 10,000 yrs| Time | Inventory 10,000 yrs Time |Inventory| 10,000 yrs Time
(pCi/L) (€ | (pCiL) | (rs) | (Ci) (pCi/L) (yrs) (Ci) (CiL) | (yrs)
Pre-1970 LLW
1200 East Area
C-14 2,000
Tc-99 900 | 5.16E-01 | 3.29E+02 90 5.16E-01 3.29E+02 90 5.16E-01 | 3.29E+02 90
Grouted Tc-99 900
[-129 1 1.24E-03 | 7.90E-01 90 1.24E-03 7.90E-01 90 1.24E-03 | 7.90E-01 90
[[Grouted 1-129 1
||U-233 (a) | 1.03E+01 | 5.45E+00 | 9,880 | 1.03E+01 5.45E+00 9,880 [ 1.03E+01 | 5.45E+00 9,880
||U-234 (a) | 3.68E-01 | 1.95E-01 | 9,880 | 3.68E-01 1.95E-01 9,880 | 3.68E-01 | 1.95E-01 9,880
||U-235 (a) 1.12E-02 | 5.93E-03 | 9,880 1.12E-02 5.93E-03 9,880 1.12E-02 | 5.93E-03 9,880
||U-236 (a) | 7.53E-03 | 3.99E-03 | 9,880 | 7.53E-03 3.99E-03 9,880 | 7.53E-03 | 3.99E-03 9,880
[U-238 (a) | 2.69E-01 | 1.42E-01 | 9,880 | 2.69E-01 1.42E-01 9,880 | 2.69E-01 | 1.42E-01 9,880
1200 West Area
C-14 2,000 | 0.00E+00 0.00E+00 0.00E+00
Tc-99 900 1.30E-01 | 2.99E+01 140 1.30E-01 2.99E+01 140 1.30E-01 | 2.99E+01 140
Grouted Tc-99 900 | 0.00E+00 0.00E+00 0.00E+00
1-129 1 1.70E-04 | 3.92E-02 140 1.70E-04 3.92E-02 140 1.70E-04 | 3.92E-02 140
([Grouted 1-129 1| 0.00E+00 0.00E+00 0.00E+00
[U-233 () | 0.00E+00 0.00E+00 0.00E+00
||U-234 (a) | 1.45E+00 | 0.00E+00 | 10,000 | 1.45E+00 0.00E+00 10,000 | 1.45E+00 | 0.00E+00 | 10,000
||U-235 (a) | 4.38E-02 | 0.00E+00 | 10,000 | 4.38E-02 0.00E+00 10,000 | 4.38E-02 | 0.00E+00 | 10,000
"U—236 (@) | 2.95E-02 | 0.00E+00 | 10,000 | 2.95E-02 0.00E+00 10,000 | 2.95E-02 | 0.00E+00 | 10,000
U-238 (@) | 1.06E+00 | 0.00E+00 | 10,000 | 1.06E+00 0.00E+00 10,000 | 1.06E+00 | 0.00E+00 | 10,000
1970-1987 LLW
1200 East Area
C-14 2,000 | 2.15E+02 | 5.06E+01 | 10,000 | 2.15E+02 5.06E+01 10,000 [ 2.15E+02 | 5.06E+01 10,000
Tc-99 900
Grouted Tc-99 900
[-129 1 1.87E-02 | 7.24E+00 80 1.87E-02 7.24E+00 30 1.87E-02 | 7.24E+00 80
"Grouted 1-129 1
[lU-233 (a)
"U—234 (a) | 3.08E-02 | 9.62E-03 | 9,850 | 3.08E-02 9.62E-03 9,850 | 3.08E-02 | 9.62E-03 9,850
[lU-235 (@ | 2.61E-03 | 8.15E-04 | 9,850 | 2.61E-03 8.15E-04 9,850 | 2.61E-03 | 8.15E-04 | 9,850
[lu-236 (2) 0.00E+00 | 9,850 0.00E+00 | 9,850 0.00E+00 | 9,850
(U-238 (a) | 6.28E-02 | 1.96E-02 [ 9,850 | 6.28E-02 1.96E-02 9,850 | 6.28E-02 | 1.96E-02 9,850
1200 West Area
C-14 2,000 3.92E+02 | 0.00E+00 | 10,000 | 3.92E+02 0.00E+00 10,000 [ 3.92E+02 | 0.00E+00 10,000
Tc-99 900
Grouted Tc-99 900
[-129 1 1.77E-03 | 4.93E-02 170 1.77E-03 4.93E-02 170 1.77E-03 | 4.93E-02 170
"Grouted 1-129 1
[lU-233 (a)
"U—234 (a) | 3.94E+01 | 0.00E+00 [ 10,000 | 3.94E+01 0.00E+00 10,000 | 3.94E+01 | 0.00E+00 | 10,000
[lU-235 (@ | 3.33E+00 | 0.00E+00 | 10,000 | 3.33E+00 | 0.00E+00 | 10,000 [3.33E+00 | 0.00E+00 | 10,000
||U—236 (a) 0.00E+00 | 10,000 0.00E+00 10,000 0.00E+00 | 10,000
"U—238 (a) |2.82E+01 | 0.00E+00 [ 10,000 | 2.82E+01 0.00E+00 10,000 | 2.82E+01 | 0.00E+00 | 10,000
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Table G.42. (contd)

Hanford Only Volume Lower Bound Volume Upper Bound Volume
Maximum Maximum
Concen- [Approx. Maximum | Approx. Concen- |Approx.
tration Peak Concentration| Peak tration Peak
Benchmark Within | Arrival Within Arrival Within | Arrival
MCL Inventory (10,000 yrs| Time | Inventory | 10,000 yrs Time [Inventory | 10,000 yrs [ Time
Constituent (Ci/L) (Ci) | pCilL) | rs) | (Ci) (pCi/L) (yrs) (Ci) @CiL) | (yrs)
1988-1995 LLW
1200 East Area
C-14 2,000 |[5.11E+00 | 2.08E-01 | 10,000 | 5.11E+00 | 2.08E-01 10,000 | 5.11E+00 | 2.08E-01 | 10,000
Tc-99 900 1.39E-01 | 8.64E+01 80 1.39E-01 8.64E+01 80 1.39E-01 8.64E+01 80
Grouted Tc-99 900
[-129 1 | 945805 | 5.88E-02 | 80 | 9.45E-05 5.88E-02 80 9.45E-05 | 5.88E-02 80
([Grouted I-129 1
(lU-233 (@) | 2.09E-05 | 6.53E-06 | 9,850 | 2.09E-05 6.53E-06 9,850 | 2.09E-05 | 6.53E-06 | 9,850
(U234 (@) | 1.85E-03 | 5.78E-04 | 9,850 | 1.85E-03 5.78E-04 9,850 | 1.85E-03 | 5.78E-04 | 9,850
[lU-235 (@) | 429E-04 | 1.34E-04 | 9,850 | 4.29E-04 1.34E-04 9850 | 429E-04 | 1.34E-04 | 9,850
[u-236 (@ | 1.85E-06 | 5.78E-07 | 9,850 | 1.85E-06 | 5.78E-07 | 9,850 | 1.85E-06 | 5.78E-07 [ 9,850
[U-238 (@ | 1.93E-02 | 6.03E-03 | 9,850 | 1.93E-02 6.03E-03 9,850 | 1.93E-02 | 6.03E-03 | 9,850
1200 West Area
C-14 2,000 [9.29E+00 | 0.00E+00 | 10,000 | 9.29E+00 | 0.00E+00 10,000 | 9.29E+00 | 0.00E+00 | 10,000
Tc-99 900 | 4.71E-01 | 6.75E+01 | 160 | 4.71E-01 6.75E+01 160 | 4.71E-01 | 6.75E+01 160
brouted Tc-99 900
[-129 1 | 3.066-02 [438E+00 [ 160 | 3.06E-02 [ 4.38E+00 160 | 3.06E-02 | 4.38E+00 | 160
([Grouted 1-129 1
([U-233 (@ | 6.54E-02 | 0.00E+00 | 10,000 | 6.54E-02 | 0.00E+00 | 10,000 | 6.54E-02 | 0.00E+00 | 10,000
(lU-234 (@ | 5.776+00 [ 0.00E+00 | 10,000 | 5.77E+00 [ 0.00E+00 10,000 | 5.77E+00 | 0.00E+00 | 10,000
[lU-235 (@) | 1.34E+00 [ 0.00E+00 | 10,000 | 1.34E+00 [ 0.00E+00 10,000 | 1.34E+00 | 0.00E+00 | 10,000
[lU-236 (@ | 5.776-03 [ 0.00E+00 | 10,000 | 5.77E-03 | 0.00E+00 10,000 | 5.77E-03 | 0.00E+00 | 10,000
U-238 (@ |6.036+01 [ 0.00E+00 | 10,000 | 6.03E+01 | 0.00E+00 10,000 | 6.03E+01 | 0.00E+00 | 10,000
1996-2007 Cat 1 LLW
1200 East Area
(218-E-12B)
C-14 2,000
Tc-99 900
Grouted Tc-99 900
[-129 1
[[Grouted 1-129 1
[u-233 (@)
[lU-234 (a)
[[u-235 (a)
[[U-236 (a)
[U-238 (a)
1200 West Area
(218-W-5)
C-14 2,000 3.33E+00 | 0.00E+00 [>10,000] 4.06E+00 |  0.00E+00 | >10,000 [ 5.21E+00 | 0.00E+00 [>10,000
Tc-99 900 3.00E-01 [ 1.75E+01 | 1,000 | 3.66E-01 | 2.13E+01 1,000 | 3.99E-01 | 2.32E+01 | 1000
Grouted Tc-99 900
[-129 1 2.62E-03 | 1.53E-01 | 1,000 | 3.20E-03 1.86E-01 1,000 | 3.20E-03 | 1.86E-01 | 1000
[[Grouted 1-129 1
[lu-233 (a) 1.03E-01 | 0.00E+00 [>10,000] 1.25E-01 | 0.00E+00 [ >10,000 [ 1.25E-01 | 0.00E+00 [>10,000
[lU-234 (a) 1.70E-01 | 0.00E+00 [>10,000] 2.07E-01 | 0.00E+00 |[>10,000 | 9.01E-01 | 0.00E+00 [>10,000
[lu-235 (a) 3.56E-02 | 0.00E+00 [>10,000]| 4.34E-02 [ 0.00E+00 | >10,000 | 8.86E-02 | 0.00E+00 [>10,000
[lu-236 (a) 4.03E-03 | 0.00E+00 [>10,000] 4.92E-03 | 0.00E+00 [>10,000 | 4.92E-03 | 0.00E+00 [>10,000
[lU-238 (a) 4.06E-01 | 0.00E+00 [>10,000] 4.95E-01 | 0.00E+00 [ >10,000 | 1.66E+00 | 0.00E+00 [>10,000
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Table G.42. (contd)

Hanford Only Volume Lower Bound Volume Upper Bound Volume
Maximum Maximum
Concen- [Approx. Maximum | Approx. Concen- |Approx.
tration Peak Concentration| Peak tration Peak
Benchmark Within | Arrival Within Arrival Within | Arrival
MCL Inventory | 10,000 yrs| Time | Inventory | 10,000 yrs Time [Inventory| 10,000 yrs | Time
Constituent (pCi/L) (€ | (pCilL) | (yrs) (Ci) (pCi/L) (yrs) (Ci) (PCiL) | (yrs)
19962007 Cat 3 LLW
1200 East Area
(218-E-12B)
C-14 2,000
Tc-99 900
Grouted Tc-99 900
1-129 1
[[Grouted 1-129 1
(lU-233 (@)
[[U-234 (a)
(lU-235 (@)
[[U-236 (a)
[U-238 (a)
1200 West Area
(218-W-5)
C-14 2,000 1.48E-01 | 0.00E+00 |>10,000| 1.54E-01 0.00E+00 >10,000 | 3.50E-01 [ 0.00E+00 |>10,000
Tc-99 900
Grouted Tc-99 900 7.20E+01 | 2.46E+01 | 1,040 | 7.20E+01 2.46E+01 1,040 | 7.20E+01 | 2.46E+01 1040
[-129 1 3.39E-07 [ 1.97E-05 | 1,000 | 3.53E-07 2.06E-05 1,000 | 3.53E-07 | 2.06E-05 1000
[[Grouted 1-129 1
[lu-233 () 9.79E-02 [ 0.00E+00 (>10,000| 1.02E-01 0.00E+00 >10,000 | 2.32E-01 | 0.00E+00 [>10,000
[lU-234 (a) 1.24E+02 | 0.00E+00 [>10,000] 1.29E+02 |  0.00E+00 [ >10,000 | 2.94E+02 | 0.00E+00 [>10,000
[lu-235 () 3.54E+00 | 0.00E+00 {>10,000| 3.69E+00 0.00E+00 >10,000 | 8.39E+00 | 0.00E+00 [>10,000
"U-236 (a) 1.60E+01 | 0.00E+00 |>10,000]| 1.67E+01 0.00E+00 >10,000 | 3.80E+01 | 0.00E+00 |>10,000
[U-238 (a) 1.99E+02 | 0.00E+00 [>10,000| 2.07E+02 0.00E+00 >10,000 | 4.72E+02 | 0.00E+00 [>10,000
1996-2007 MLLW
200 East Area
(218-E-12B)
C-14 2,000 2.50E-01 | 3.45E-02 | 10,000
Tc-99 900 1.43E+00 | 2.45E+02 590
Grouted Tc-99 900
1-129 1 6.03E-03 | 1.03E+00 590
Grouted 1-129 1
U-233 (a) 8.23E-04 | 1.92E-04 | 10,000
U-234 (a) 9.32E-01 | 2.17E-01 | 10,000
U-235 (a) 1.49E-02 | 3.47E-03 | 10,000
U-236 (a) 1.74E-02 | 4.05E-03 | 10,000
U-238 (a) 2.33E-01 | 5.43E-02 | 10,000
200 West Area
(218-W-5)
C-14 2,000 6.00E-01 | 0.00E+00 |>10,000( 6.01E-01 0.00E+00 | >10,000 | 3.66E-01 | 0.00E+00 |>10,000
Tc-99 900 3.43E+00 | 1.90E+02 | 960 [ 3.44E+00 1.90E+02 960 | 2.09E+00 | 1.16E+02 960
Grouted Tc-99 900 0.00E+00
1-129 1 1.45E-02 | 8.01E-01 960 1.45E-02 8.03E-01 960 8.81E-03 [ 4.88E-01 960
Grouted 1-129 1 0.00E+00
U-233 (a) 1.96E-03 | 0.00E+00 [>10,000| 1.96E-03 0.00E+00 | >10,000 | 1.18E-03 [ 0.00E+00 |>10,000
U-234 (a) 2.24E+00 | 0.00E+00 [>10,000 | 2.24E+00 0.00E+00 | >10,000 | 1.37E+00 | 0.00E+00 |>10,000
U-235 (a) 3.58E-02 | 0.00E+00 |>10,000| 3.59E-02 0.00E+00 >10,000 | 2.18E-02 | 0.00E+00 |>10,000
U-236 (a) 4.19E-02 | 0.00E+00 |>10,000| 4.20E-02 0.00E+00 | >10,000 | 2.55E-02 [ 0.00E+00 |>10,000
U-238 (a) 5.60E-01 | 0.00E+00 [>10,000| 5.61E-01 0.00E+00 | >10,000 | 3.41E-01 | 0.00E+00 |>10,000
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Table G.42. (contd)

Hanford Only Volume Lower Bound Volume Upper Bound Volume
Maximum Maximum
Concen- [Approx. Maximum | Approx. Concen- |Approx.
tration Peak Concentration| Peak tration Peak
Benchmark Within | Arrival Within Arrival Within | Arrival
MCL Inventory | 10,000 yrs| Time | Inventory | 10,000 yrs Time [Inventory| 10,000 yrs | Time
Constituent (pCi/L) (€ | (pCilL) | (yrs) (Ci) (pCi/L) (yrs) (Ci) (PCiL) | (yrs)
Grouted 1996-2007 MLLW
200 East Area
(218-E-12B)
C-14 2,000 1.35E+00 | 1.87E-01 ([ 10,000
Tc-99 900
Grouted Tc-99 900 1.23E+02 | 2.96E+01 600
1-129 1
Grouted 1-129 1 1.07E-02 | 8.14E-04 600
U-233 (a) 1.40E-03 | 5.56E-09 | 10,000
U-234 (a) 2.24E+02 | 8.90E-04 ([ 10,000
U-235 (a) 9.95E+00 | 3.95E-05 | 10,000
U-236 (a) 3.12E-02 | 1.24E-07 | 10,000
U-238 (a) 2.33E+02 | 9.26E-04 | 10,000
200 West Area
(218-W-5)
C-14 2,000 8.58E-01 | 0.00E+00 |>10,000( 8.60E-01 0.00E+00 >10,000 | 7.64E-01 | 0.00E+00 |>10,000
Tc-99 900 0.00E+00 0.00E+00 0.00E+00
Grouted Tc-99 900 4.91E+00 | 1.55E+00 | 990 | 4.92E+00 1.55E+00 990 5.96E+01 | 1.88E+01 990
1-129 1 0.00E+00 0.00E+00
Grouted 1-129 1 2.06E-02 | 2.05E-03 990 2.06E-02 2.05E-03 990 8.03E-03 | 8.01E-04 990
U-233 (a) 2.67E-03 | 0.00E+00 |>10,000| 2.68E-03 0.00E+00 >10,000 | 1.04E-03 | 0.00E+00 |>10,000
U-234 (a) 3.19E+00 | 0.00E+00 |>10,000( 3.20E+00 0.00E+00 >10,000 | 1.07E+02 | 0.00E+00 |>10,000
U-235 (a) 5.08E-02 | 0.00E+00 |>10,000( 5.09E-02 0.00E+00 >10,000 | 4.76E+00 | 0.00E+00 |>10,000
U-236 (a) 5.97E-02 | 0.00E+00 |>10,000| 5.98E-02 0.00E+00 >10,000 | 2.33E-02 | 0.00E+00 |>10,000
U-238 (a) 7.93E-01 | 0.00E+00 |>10,000( 7.95E-01 0.00E+00 >10,000 | 1.11E+02 | 0.00E+00 |>10,000

(a) The benchmark MCL for uranium is 30 pg/L expressed as total uranium. To convert isotope specific concentrations from pCi/L to pg/L,
use following conversion factors:
e  Uranium-233 - 1.05E-04
e  Uranium-234 - 1.62E-04
e  Uranium-235 - 4.66E-01
e  Uranium-236 - 1.58E-02
e  Uranium-238 - 3.00E+00.
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Table G.43. Predicted Peak Concentrations of Key Constituents from Wastes Disposed of After 2007 at
Aggregate LLW Management Area Boundaries, Alternative Group D,

Hanford Only Volume Lower Bound Volume Upper Bound Volume
Maximum .
Concen- Maximum
X Approx. Maximum | Approx. Concen- | Approx.
tration | peyi Concentration| Peak tration Peak
Benchmark Within | Arrival Within | Arrival Within | Arrival
MCL Inventory | 10,000 yrs| Time | Inventory [ 10,000 yrs Time |Inventory| 10,000 yrs [ Time
Constituent (pCi/L) (Ci) (pCi/L) | (yrs) (Ci) (pCi/L) (yrs) (Ci) (pCi/L) (yrs)
Projected Cat 1 LLW After 2007
200 East Area
Near PUREX
C-14 2,000 1.28E+01 | 4.03E-02 | 10,000 | 1.56E+01 3.00E-02 10,000 | 1.59E+01 | 3.05E-02 10,000
Tc-99 900 1.08E+00 | 7.04E+00 | 1,,300 | 1.32E+00 8.61E+00 1,,300 | 1.33E+00 | 8.68E+00 1,300
Grouted Tc-99 900
1-129 1 3.01E-03 | 1.96E-02 | 1,300 | 3.67E-03 2.39E-02 1,,300 | 3.67E-03 | 2.39E-02 1,300
Grouted 1-129 1
U-233 (a) 3.71E-01 | 4.29E-03 | 10,000 | 4.52E-01 5.08E-03 10,000 | 4.52E-01 | 1.13E-02 10,000
U-234 (a) 6.13E-01 | 7.09E-03 | 10,000 [ 7.47E-01 8.40E-03 10,000 | 9.21E-01 | 2.30E-02 10,000
U-235 (a) 1.29E-01 | 1.49E-03 | 10,000 | 1.57E-01 1.77E-03 10,000 | 1.68E-01 | 4.19E-03 10,000
U-236 (a) 1.46E-02 | 1.69E-04 | 10,000 | 1.78E-02 2.00E-04 10,000 | 1.78E-02 | 4.44E-04 10,000
U-238 (a) 1.47E+00 | 1.70E-02 | 10,000 | 1.79E+00 2.01E-02 10,000 | 2.08E+00 | 5.19E-02 10,000
Projected Cat 3 LLW After 2007
200 East Area
Near PUREX
C-14 2,000 4.44E-01 | 1.40E-03 | 10,000 | 4.62E-01 8.88E-04 10,000 | 1.45E+02 | 2.79E-01 10,000
Tc-99 900
Grouted Tc-99 900 3.23E+03 | 1.87E+02 | 600 3.23E+03 1.87E+02 600 3.23E+03 | 1.86E+02 600
1-129 1 1.96E-06 | 1.28E-05 | 1,,300 | 2.04E-06 1.33E-05 1,,300 | 2.04E-06 | 1.33E-05 1,300
Grouted I-129 1 5.00E+00 | 9.16E-02 | 600 5.00E+00 9.16E-02 600 5.00E+00 | 9.13E-02 600
U-233 (a) 2.98E-01 | 3.53E-08 | 10,000 | 3.10E-01 4.10E-08 10,000 | 1.80E-01 | 1.00E-07 10,000
U-234 (a) 3.73E+02 | 4.43E-05 | 10,000 | 3.89E+02 5.14E-05 10,000 | 3.11E+02 | 1.73E-04 10,000
U-235 (a) 1.07E+01 | 1.26E-06 | 10,000 | 1.11E+01 1.47E-06 10,000 | 1.20E+01 | 6.69E-06 10,000
U-236 (a) 4.82E+01 | 5.71E-06 | 10,000 [5.02E+01 6.64E-06 10,000 |2.89E+01 | 1.61E-05 10,000
U-238 (a) 5.99E+02 | 7.10E-05 | 10,000 [6.24E+02 8.25E-05 10,000 |5.04E+02 | 2.81E-04 10,000
Projected MLLW After 2007
200 East Area
Near PUREX
C-14 2,000 1.46E+00 | 2.80E-03 | 10,000 | 1.46E+00 2.80E-03 10,000 | 1.45E+00 | 4.56E-03 10,000
Tc-99 900 8.34E+00 | 5.44E+01 | 1,,300 [ 8.36E+00 5.45E+01 1,,300 [ 8.27E+00 | 5.38E+01 1,300
Grouted Tc-99 900
1-129 1 3.50E-02 | 2.29E-01 | 1,300 | 3.51E-02 2.29E-01 1,,300 | 3.48E-02 | 2.26E-01 1,300
Grouted 1-129 1
U-233 (a) 4.67E-03 | 2.82E-05 | 10,000 | 4.68E-03 2.82E-05 10,000 | 4.64E-03 | 1.01E-04 10,000
U-234 (a) 5.44E+00 | 3.28E-02 | 10,000 | 5.45E+00 3.29E-02 10,000 | 5.40E+00 | 1.17E-01 10,000
U-235 (a) 8.67E-02 | 5.23E-04 | 10,000 | 8.69E-02 5.24E-04 10,000 | 8.61E-02 | 1.87E-03 10,000
U-236 (a) 1.02E-01 | 6.14E-04 | 10,000 | 1.02E-01 6.15E-04 10,000 | 1.01E-01 | 2.19E-03 10,000
U-238 (a) 1.36E+00 | 8.19E-03 | 10,000 | 1.36E+00 8.20E-03 10,000 | 1.35E+00 | 2.93E-02 10,000
Projected Grouted MLLW After 2007
200 East Area
Near PUREX
C-14 2,000 2.86E+00 | 5.50E-03 | 10,000 | 2.87E+00 5.51E-03 10,000 | 4.25E+00 1.34E-02| 10,000
Tc-99 900
Grouted Tc-99 900 1.57E+02 | 9.08E+00 | 600 1.57E+02 9.10E+00 600 3.34E+02 5.77E-02 600
1-129 1
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Table G.43 (contd)

Hanford Only Volume Lower Bound Volume Upper Bound Volume
Maximum .
Concen- Maximum
. Approx. Maximum Approx. Concen- | Approx.
tration Peak Concentration | Peak tration Peak
Benchmark Within | Arrival Within Arrival Within | Arrival
MCL Inventory (10,000 yrs| Time | Inventory | 10,000 yrs Time |Inventory| 10,000 yrs [ Time
Constituent (pCi/L) (Ci) (pCi/L) (yrs) (Ci) (pCi/L) (yrs) (Ci) (pCi/L) (yrs)
U-233 (a) 8.91E-03 | 9.91E-08 | 10,000 | 8.93E-03 9.93E-08 10,000 | 9.20E-03 4.39E-08| 10,000
U-234 (a) 1.07E+01 | 1.19E-04 | 10,000 | 1.07E+01 1.19E-04 10,000 | 3.35E+02 1.60E-03| 10,000
U-235 (a) 1.70E-01 | 1.89E-06 | 10,000 | 1.70E-01 1.89E-06 10,000 | 1.47E+01 7.01E-05| 10,000
U-236 (a) 2.00E-01 | 2.22E-06 | 10,000 | 2.00E-01 2.22E-06 10,000 | 2.05E-01 9.78E-07| 10,000
U-238 (a) 2.64E+00 | 2.94E-05 | 10,000 | 2.65E+00 2.95E-05 10,000 | 3.42E+02 1.63E-03| 10,000
Projected Melter Waste
200 East Area
Near PUREX
C-14 2,000
Tc-99 900
Grouted Tc-99 900 3.89E+01 | 4.83E+00 [ 600 ([3.89E+01 4.83E+00 600 [3.89E+01 | 4.83E+00 600
1-129 1
Grouted 1-129 1
U-233 (a) 8.49E-01 | 5.19E-06 | 10,000 |8.49E-01 5.19E-06 10,000 |8.49E-01 5.19E-06 10,000
U-234 (a) 4.60E-01 | 2.81E-06 | 10,000 {4.60E-01 2.81E-06 10,000 [4.60E-01 2.81E-06 10,000
U-235 (a) 1.90E-02 | 1.16E-07 | 10,000 |1.90E-02 1.16E-07 10,000 |1.90E-02 1.16E-07 10,000
U-236 (a) 1.70E-02 | 1.04E-07 | 10,000 |1.70E-02 1.04E-07 10,000 |1.70E-02 1.04E-07 10,000
U-238 (a) 4.10E-01 | 2.50E-06 | 10,000 {4.10E-01 2.50E-06 10,000 [4.10E-01 2.50E-06 10,000

(a) The benchmark MCL for uranium is 30 pg/L expressed as total uranium. To convert isotope specific concentrations from pCi/L to pg/L,
use following conversion factors:
e Uranium-233 - 1.05E-04
e Uranium-234 - 1.62E-04
e  Uranium-235 - 4.66E-01
e  Uranium-236 - 1.58E-02
e Uranium-238 - 3.00E+00.
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Table G.44. Predicted Peak Concentrations of Key Constituents by from Wastes Disposed of After 2007
at Aggregate LLW Management Area Boundaries, Alternative Group D,

Hanford Only Volume Lower Bound Volume Upper Bound Volume
Maximum Maximum
Concen- |Approx. Maximum | Approx. Concen- | Approx.
tration Peak Concentration| Peak tration Peak
Benchmark Within | Arrival Within Arrival Within | Arrival
MCL Inventory 10,000 yrs| Time | Inventory | 10,000 yrs Time |Inventory| 10,000 yrs | Time
Constituent |  (pCi/lL) (€ | pCim) | (rs) (Ci) (pCi/L) (yrs) (Ci) (PCilL) | (yrs)
Projected Cat 1 LLW After 2007
200 East Area
(218-E-12B)
C-14 2,000 1.28E+01 | 1.03E-01 | 10,000 | 1.56E+01 1.25E-01 10,000 | 1.59E+01 | 1.28E-01 | 10,000
Tc-99 900 1.08E+00 | 2.92E+01 | 1,300 | 1.32E+00 3.56E+01 1,300 | 1.33E+00 | 3.59E+01 1,300
Grouted Tc-99 900
1-129 1 3.01E-03 | 8.12E-02 | 1,300 | 3.67E-03 9.90E-02 1,300 | 3.67E-03 | 9.90E-02 1,300
Grouted 1-129 1
U-233 (a) 3.71E-01 | 1.79E-02 | 10,000 | 4.52E-01 2.12E-02 10,000 | 4.52E-01 | 2.87E-02 | 10,000
U-234 (a) 6.13E-01 | 2.95E-02 | 10,000 | 7.47E-01 3.50E-02 10,000 | 9.21E-01 | 5.86E-02 | 10,000
U-235 (a) 1.29E-01 | 6.21E-03 | 10,000 | 1.57E-01 7.35E-03 10,000 | 1.68E-01 | 1.07E-02 | 10,000
U-236 (a) 1.46E-02 | 7.04E-04 | 10,000 | 1.78E-02 8.34E-04 10,000 | 1.78E-02 | 1.13E-03 | 10,000
U-238 (a) 1.47E+00 | 7.08E-02 | 10,000 | 1.79E+00 8.38E-02 10,000 | 2.08E+00 | 1.32E-01 | 10,000
Projected Cat 3 LLW After 2007
200 East Area
(218-E-12B)
C-14 2,000 4.44E-01 | 3.55E-03 | 10,000 | 4.62E-01 3.70E-03 10,000 | 1.45E+02 | 1.16E+00 | 10,000
Tc-99 900
Grouted Tc-99 900 3.23E+03 | 7.77E+02 | 600 3.23E+03 7.7TE+02 600 3.23E+03 | 7.77E+02 600
1-129 1 1.96E-06 | 5.28E-05 [ 1,300 | 2.04E-06 5.50E-05 1,300 | 2.04E-06 | 5.50E-05 1,300
Grouted 1-129 1 5.00E+00 | 3.80E-01 600 5.00E+00 3.80E-01 600 5.00E+00 | 3.80E-01 600
U-233 (a) 2.98E-01 | 1.47E-07 | 10,000 | 3.10E-01 1.70E-07 10,000 | 1.80E-01 | 2.54E-07 | 10,000
U-234 (a) 3.73E+02 | 1.84E-04 | 10,000 | 3.89E+02 2.14E-04 10,000 | 3.11E+02 | 4.39E-04 | 10,000
U-235 (a) 1.07E+01 | 5.25E-06 | 10,000 | 1.11E+01 6.10E-06 10,000 | 1.20E+01 | 1.70E-05 | 10,000
U-236 (a) 4.82E+01 | 2.38E-05 | 10,000 |5.02E+01 2.76E-05 10,000 |2.89E+01 | 4.08E-05 | 10,000
U-238 (a) 5.99E+02 | 2.95E-04 | 10,000 |6.24E+02 3.43E-04 10,000 |5.04E+02 | 7.12E-04 | 10,000
Projected MLLW After 2007
200 East Area
(218-E-12B)
C-14 2,000 1.46E+00 | 1.17E-02 | 10,000 | 1.46E+00 1.17E-02 10,000 | 1.45E+00 | 1.16E-02 | 10,000
Tc-99 900 8.34E+00 | 2.25E+02 | 1,300 | 8.36E+00 2.26E+02 1,300 | 8.27E+00 | 2.23E+02 1,300
Grouted Tc-99 900
1-129 1 3.50E-02 | 9.45E-01 | 1,300 [ 3.51E-02 9.47E-01 1,300 [ 3.48E-02 [ 9.39E-01 1,300
Grouted 1-129 1
U-233 (a) 4.67E-03 | 1.17E-04 | 10,000 | 4.68E-03 1.17E-04 10,000 | 4.64E-03 | 2.56E-04 | 10,000
U-234 (a) 5.44E+00 | 1.36E-01 | 10,000 | 5.45E+00 1.37E-01 10,000 | 5.40E+00 | 2.98E-01 | 10,000
U-235 (a) 8.67E-02 | 2.18E-03 | 10,000 | 8.69E-02 2.18E-03 10,000 | 8.61E-02 | 4.75E-03 | 10,000
U-236 (a) 1.02E-01 | 2.55E-03 | 10,000 | 1.02E-01 2.56E-03 10,000 | 1.01E-01 | 5.57E-03 | 10,000
U-238 (a) 1.36E+00 | 3.41E-02 | 10,000 | 1.36E+00 3.41E-02 10,000 | 1.35E+00 [ 7.45E-02 | 10,000
Projected Grouted 1996-2007 MLLW
200 East Area
(218-E-12B)
C-14 2,000 2.86E+00 [ 2.30E-02 | 10,000 | 2.87E+00 2.30E-02 10,000 | 4.25E+00 | 3.41E-02 | 10,000
Tc-99 900
Grouted Tc-99 900 1.57E+02 | 3.77E+01 | 600 1.57E+02 3.78E+01 600 3.34E+02 | 8.04E+01 600
1-129 1
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Table G.44 (contd)

Hanford Only Volume Lower Bound Volume Upper Bound Volume
Maximum Maximum
Concen- |Approx. Maximum | Approx. Concen- | Approx.
tration Peak Concentration| Peak tration Peak
Benchmark Within | Arrival Within Arrival Within | Arrival
MCL Inventory |10,000 yrs| Time [ Inventory| 10,000 yrs Time |Inventory| 10,000 yrs | Time
Constituent | (pCi/L) (Ci) | (pCi/L) | rs) | (Ci) (pCi/L) (yrs) (Ci) (PCiL) | (yrs)
Grouted 1-129 1 6.87E-02 | 5.22E-03 600 6.88E-02 5.24E-03 600 7.06E-02 | 5.37E-03 600
U-233 (a) 8.91E-03 | 4.12E-07 | 10,000 | 8.93E-03 4.13E-07 10,000 | 9.20E-03 | 1.11E-07 | 10,000
U-234 (a) 1.07E+01 | 4.94E-04 | 10,000 | 1.07E+01 4.95E-04 10,000 | 3.35E+02 | 4.05E-03 | 10,000
U-235 (a) 1.70E-01 | 7.85E-06 | 10,000 | 1.70E-01 7.86E-06 10,000 | 1.47E+01 | 1.78E-04 | 10,000
U-236 (a) 2.00E-01 | 9.24E-06 | 10,000 | 2.00E-01 9.25E-06 10,000 | 2.05E-01 | 2.48E-06 | 10,000
U-238 (a) 2.64E+00 | 1.22E-04 | 10,000 [ 2.65E+00 1.23E-04 10,000 | 3.42E+02 | 4.13E-03 | 10,000
Projected Melter Waste
200 East Area
(218-E-12B)
C-14 2,000
Tc-99 900
Grouted Tc-99 900 3.89E+01 | 1.23E+01 | 600 |3.89E+01 1.23E+01 600 [3.89E+01 | 1.23E+01 600
1-129 1
Grouted 1-129 1
U-233 (a) 8.49E-01 1.32E-05 | 10,000 |8.49E-01 1.32E-05 10,000 |8.49E-01 1.32E-05 10,000
U-234 (a) 4.60E-01 | 7.16E-06 | 10,000 |4.60E-01 7.16E-06 10,000 |4.60E-01 7.16E-06 | 10,000
U-235 (a) 1.90E-02 | 2.96E-07 | 10,000 [1.90E-02 2.96E-07 10,000 |1.90E-02 | 2.96E-07 | 10,000
U-236 (a) 1.70E-02 | 2.65E-07 | 10,000 [1.70E-02 2.65E-07 10,000 |1.70E-02 | 2.65E-07 | 10,000
U-238 (a) 4.10E-01 | 6.38E-06 | 10,000 |4.10E-01 6.38E-06 10,000 |4.10E-01 6.38E-06 | 10,000
(a) The benchmark MCL for uranium is 30 pg/L expressed as total uranium. To convert isotope specific concentrations from pCi/L to pg/L,
use following conversion factors:
e  Uranium-233 - 1.05E-04
e  Uranium-234 - 1.62E-04
e  Uranium-235 - 4.66E-01
e  Uranium-236 - 1.58E-02
e  Uranium-238 - 3.00E+00.

G.291 Final HSW EIS January 2004




Table G.45. Predicted Peak Concentrations of Key Constituents for Wastes Disposed of After 2007 at
Aggregate LLW Management Area Boundaries, Alternative Group D;
Hanford Only Volume Lower Bound Volume Upper Bound Volume
Maximum Maximum
Concen- |Approx. Maximum | Approx. Concen- | Approx.
tration Peak Concentration| Peak tration Peak
Benchmark Within | Arrival Within Arrival Within | Arrival
MCL Inventory (10,000 yrs| Time | Inventory | 10,000 yrs Time |Inventory| 10,000 yrs | Time
Constituent (®Ci'L) (€ | @cim) | @rs) (Ci) (pCi/L) (yrs) (Ci) (PCiL) | (yrs)
Projected Cat 1 LLW After 2007
ERDF Area
C-14 2,000 1.28E+01 | 0.00E+00 [>10,000( 1.56E+01 0.00E+00 >10,000 | 1.59E+01 | 0.00E+00 | >10,000
Tc-99 900 1.08E+00 | 2.91E+01 | 1660 | 1.32E+00 3.55E+01 1660 | 1.33E+00 | 2.83E+01 1660
Grouted Tc-99 900
1-129 1 3.01E-03 | 8.10E-02 | 1660 | 3.67E-03 9.88E-02 1660 | 3.67E-03 | 7.81E-02 1660
Grouted I-129 1
U-233 (a) 3.71E-01 | 0.00E+00 |>10,000| 4.52E-01 0.00E+00 | >10,000 | 4.52E-01 | 0.00E+00 | >10,000
U-234 (a) 6.13E-01 | 0.00E+00 |>10,000| 7.47E-01 0.00E+00 | >10,000 [ 9.21E-01 | 0.00E+00 | >10,000
U-235 (a) 1.29E-01 | 0.00E+00 [>10,000| 1.57E-01 0.00E+00 >10,000 | 1.68E-01 | 0.00E+00 | >10,000
U-236 (a) 1.46E-02 | 0.00E+00 [>10,000( 1.78E-02 0.00E+00 | >10,000 | 1.78E-02 [ 0.00E+00 | >10,000
U-238 (a) 1.47E+00 | 0.00E+00 |>10,000( 1.79E+00 0.00E+00 | >10,000 [ 2.08E+00 | 0.00E+00 | >10,000
Projected Cat 3 LLW After 2007
ERDF Area
C-14 2,000 4.44E-01 | 0.00E+00 |>10,000| 4.62E-01 0.00E+00 | >10,000 [ 1.45E+02 | 0.00E+00 | >10,000
Tc-99 900
Grouted Tc-99 900 3.23E+03 | 7.32E+02 | 990 [ 3.23E+03 7.32E+02 990 [ 3.23E+03 | 5.78E+02 990
1-129 1 1.96E-06 | 5.27E-05 | 1670 | 2.04E-06 5.49E-05 1670 | 2.04E-06 | 4.34E-05 1670
Grouted I-129 1 5.00E+00 | 3.59E-01 990 | 5.00E+00 3.59E-01 990 | 5.00E+00 | 2.83E-01 990
U-233 (a) 2.98E-01 | 0.00E+00 (>10,000( 3.10E-01 0.00E+00 >10,000 | 1.80E-01 | 0.00E+00 | >10,000
U-234 (a) 3.73E+02 | 0.00E+00 [>10,000| 3.89E+02 0.00E+00 | >10,000 [ 3.11E+02 | 0.00E+00 | >10,000
U-235 (a) 1.07E+01 | 0.00E+00 [>10,000( 1.11E+01 0.00E+00 | >10,000 | 1.20E+01 | 0.00E+00 | >10,000
U-236 (a) 4.82E+01 | 0.00E+00 |>10,000]|5.02E+01 0.00E+00 | >10,000 [2.89E+01 | 0.00E+00 | >10,000
U-238 (a) 5.99E+02 | 0.00E+00 |>10,000 [ 6.24E+02 0.00E+00 | >10,000 [5.04E+02 | 0.00E+00 | >10,000
Projected MLLW After 2007
ERDF Area
C-14 2,000 1.46E+00 | 0.00E+00 [>10,000| 1.46E+00 0.00E+00 >10,000 | 1.45E+00 | 0.00E+00 | >10,000
Tc-99 900 8.34E+00 | 2.25E+02 | 1660 [ 8.36E+00 2.25E+02 1660 | 8.27E+00 | 1.76E+02 1660
Grouted Tc-99 900
1-129 1 3.50E-02 | 9.43E-01 | 1660 [ 3.51E-02 9.45E-01 1660 | 3.48E-02 | 7.41E-01 1660
Grouted 1-129 1
U-233 (a) 4.67E-03 | 0.00E+00 |>10,000| 4.68E-03 0.00E+00 | >10,000 | 4.64E-03 | 0.00E+00 | >10,000
U-234 (a) 5.44E+00 | 0.00E+00 [>10,000( 5.45E+00 0.00E+00 | >10,000 [ 5.40E+00 | 0.00E+00 | >10,000
U-235 (a) 8.67E-02 | 0.00E+00 |>10,000| 8.69E-02 0.00E+00 >10,000 | 8.61E-02 | 0.00E+00 | >10,000
U-236 (a) 1.02E-01 | 0.00E+00 [>10,000( 1.02E-01 0.00E+00 | >10,000 [ 1.01E-01 | 0.00E+00 | >10,000
U-238 (a) 1.36E+00 | 0.00E+00 |>10,000( 1.36E+00 0.00E+00 | >10,000 [ 1.35E+00 | 0.00E+00 | >10,000
Projected Grouted MLLW After 2007
200 East Area
C-14 2,000 2.86E+00 | 0.00E+00|>10,000| 2.87E+00 0.00E+00 | >10,000 [ 4.25E+00 | 0.00E+00| >10,000
Tc-99 900
Grouted Tc-99 900 1.57E+02 | 3.55E+01| 990 1.57E+02 3.61E+01 990 [ 3.34E+02 | 5.98E+01 990
1-129 1
Grouted I-129 1 6.87E-02 | 4.93E-03| 990 6.88E-02 4.91E-03 990 7.06E-02 4.00E-03| 990
U-233 (a) 8.91E-03 [ 0.0.E+00(>10,000| 8.93E-03 0.00E+00 | >10,000 [ 9.20E-03 | 0.00E+00| >10,000
U-234 (a) 1.07E+01 | 0.0.E+00|>10,000| 1.07E+01 0.00E+00 | >10,000 [ 3.35E+02 | 0.00E+00| >10,000
U-235 (a) 1.70E-01 | 0.0.E+00|>10,000| 1.70E-01 0.00E+00 | >10,000 [ 1.47E+01 | 0.00E+00| >10,000
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Table G.45 (contd)

Hanford Only Volume Lower Bound Volume Upper Bound Volume
Maximum Maximum
Concen- |Approx. Maximum | Approx. Concen- | Approx.
tration Peak Concentration| Peak tration Peak
Benchmark Within | Arrival Within Arrival Within Arrival
MCL Inventory|10,000 yrs| Time | Inventory | 10,000 yrs Time |Inventory| 10,000 yrs | Time
Constituent | _ (pC/L) (©) | @cim) | ory | (€D (@C/L) | ory | (€ | @CIL) | @rs)
U-236 (a) 2.00E-01 | 0.00E+00(>10,000| 2.00E-01 0.00E+00 >10,000 | 2.05E-01 0.00E+00| >10,000
U-238 (a) 2.64E+00 | 0.00E+00(>10,000| 2.65E+00 0.00E+00 >10,000 | 3.42E+02 | 0.00E+00| >10,000
Projected Melter Waste
ERDF Area
C-14 2,000
Tc-99 900
Grouted Tc-99 900 3.89E+01 | 9.06E+00 | 990 |3.89E+01 9.06E+00 990 [3.89E+01 | 9.06E+00 990
1-129 1
Grouted 1-129 1
U-233 (a) 8.49E-01 | 0.00E+00 |>10,000|8.49E-01 0.00E+00 >10,000 |8.49E-01 | 0.00E+00 | >10,000
U-234 (a) 4.60E-01 | 0.00E+00 (>10,000|4.60E-01 0.00E+00 >10,000 |4.60E-01 | 0.00E+00 | >10,000
U-235 (a) 1.90E-02 | 0.00E+00 |>10,000|1.90E-02 0.00E+00 >10,000 | 1.90E-02 | 0.00E+00 | >10,000
U-236 (a) 1.70E-02 | 0.00E+00 (>10,000 |1.70E-02 0.00E+00 >10,000 | 1.70E-02 0.00E+00 | >10,000
U-238 (a) 4.10E-01 | 0.00E+00 |>10,000|4.10E-01 0.00E+00 >10,000 |4.10E-01 | 0.00E+00 | >10,000
(a) The benchmark MCL for uranium is 30 pg/L expressed as total uranium. To convert isotope specific concentrations from pCi/L to pg/L,
use following conversion factors:
e Uranium-233 - 1.05E-04
e Uranium-234 - 1.62E-04
e Uranium-235 - 4.66E-01
e  Uranium-236 - 1.58E-02
e Uranium-238 - 3.00E+00.

G.5.4.1 Alternative Group D,

LLW considered in Alternative Group D, includes the same wastes considered in Alternative
Group A but disposes of Cat 1 and Cat 3 LLW and MLLW in a single, lined, modular combined-use
facility near the PUREX Plant after 2007. The melter trench and ILAW disposal facility would be placed
in the same general area.

G.5.4.1.1 Wastes Disposed of Before 2008

Waste disposed of before 2008 consists of four categories: 1) pre-1970 LLW, 2) 1970-87 LLW,
3) 1988-95 LLW, and 4) 1996-2007 LLW and MLLW. Following are brief summaries of potential
groundwater quality impacts at about 100 meters downgradient from aggregate LLWMAs for each of
these waste categories. Results for waste disposed of before 2008 for Alternative Group D; were
presented in Table G.42.
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Pre-1970 Low-Level Waste

Pre-1970 waste is primarily disposed of in LLBGs 218-E-10 (LLWMA 1) and 218-E-12B (LLWMA
2) in the 200 East Area and in LLBG 218-W-4C (LLWMA 4) in the 200 West Area. For these wastes,
technetium-99 and iodine-129 released from LLBGs have the highest potential impact on groundwater
quality.

Iodine-129 is estimated to be about 80 percent of the benchmark MCL and technetium-99 about
30 percent of the benchmark MCL about 100 meters downgradient of LLWMA 2 in the 200 East Area.
These resulting concentration levels estimated about 100 meters downgradient of LLWMA 2 are deemed
to be very conservative because of the approximation of release to groundwater in this area used in the
current approach (see Section G.5.3)

1970-1987 Low-Level Waste

1970-1987 waste is primarily disposed of in LLBGs 218-E-10 (LLWMA 1) and 218-E-12B
(LLWMA 2) in the 200 East Area and in LLBG 218-W-4A (LLWMA 4), 218-W-3A, and 218-W-3AE
(LLWMA 3) in the 200 West Area. lodine-129 released from 1970-1987 waste from LLBGs has the
highest potential impact on groundwater quality.

lodine-129 is estimated to be about 7 times higher than the benchmark MCL of 1 pCi/L about
100 meters downgradient of LLWMA 2 in the 200 East Area. As in the case of pre-1970 LLW, these
resulting concentration levels estimated about about 100 meters downgradient of LLWMA 2 are deemed
to be very conservative because of the approximation of release to groundwater in this area used in the
current approach (see Section G.5.3).

1988—-1995 Low-Level Waste

1988—-1995 waste is primarily disposed of in LLBGs 218-E-10 (LLWMA 1) and 218-E-12B
(LLWMA 2) in the 200 East Area and in LLBG 218-W-3A and 218-W-5 (LLWMA 4) in the 200 West
Area. Technetium-99 and iodine-129 released from 1988—1995 waste from LLBGs have the highest
potential impact on groundwater quality.

Iodine-129 is estimated to be about 5 percent of the benchmark MCL about 100 meters downgradient
of LLWMA 2 in the 200 East Area. Technetium-99 is estimated to be about 7 percent of the benchmark
MCL about 100 meters downgradient of LLWMA 2 in the 200 East Area and about 9 percent of the
benchmark MCL about 100 meters downgradient of LLWMA 3 in the 200 West Area.

As in the case of pre-1970 LLW, concentration levels estimated about 100 meters downgradient of

LLWMA 2 are deemed to be very conservative because of the approximation of release to groundwater in
this area used in the current approach (see Section G.5.3).
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1996-2007 LLW and MLLW

1996-2007 waste is disposed of in LLBGs 218-E-10 (LLWMA 1) and 218-E-12B (LLWMA 2) in the
200 East Area and in LLBG 218-W-3A and 218-W-5 (LLWMA 3) in the 200 West Area. Following is a
brief summary of potential groundwater quality impacts from the three main components of these wastes,
including 1) Category 1 LLW, 2) Category 3 LLW, and 3) MLLW.

Category 1 LLW. Iodine-129 and technetium-99 released from 1996-2007 Cat 1 LLW primarily
located in LLBG 218-W-5 have the highest potential impact on groundwater quality. lodine-129
levels are estimated to be about 15 to 18 percent of the benchmark MCL about 100 meters
downgradient of LLWMA 3 in the 200 West Area for the Hanford Only and Upper Bound waste
volumes. Technetium-99 levels are estimated to be about 1 and 2 percent of the benchmark MCL
about 100 meters downgradient of LLWMA 3 in the 200 West Area.

Category 3 LLW. Technetium-99 released from 19962007 Cat 3 LLW primarily located in
LLBG 218-W-5 has the highest potential impact on groundwater quality. Technetium-99 levels are
estimated to be about 2 percent of the benchmark MCL about 100 meters downgradient of LLWMA
3 in the 200 West Area.

MLLW. Technetium-99 and iodine-129 released from ungrouted 1996-2007 MLLW have the
highest potential impact on groundwater quality. Concentration levels of all constituents are below
benchmark MCLs for grouted 1996-2007 MLLW.

Estimated technetium-99 concentration levels are about 21 percent of the benchmark MCL about
100 meters downgradient of LLWMA 3 for all volumes. Estimated iodine-129 concentration levels are
about 48 and 80 percent of the benchmark MCL about 100 meters downgradient of LLWMA 3 for the
Hanford Only and Upper Bound waste volumes and about equal to the benchmark standard about
100 meters downgradient of WMA 2 for the Upper Bound waste volume.

As in the case of pre-1970 LLW, concentration levels estimated about 100 meters downgradient of
LLWMA 2 are deemed to be very conservative because of the approximation of release to groundwater in
this area used in the current approach (see Section G.5.3).

G.5.4.1.2 Waste Disposed of After 2007 Near the PUREX Plant

The highest potential impact for this alternative group reflects the emplacement of all wastes disposed
of after 2007 in the vicinity of the PUREX Plant. Potential impacts from LLW and MLLW are
dominated by technetium-99 and iodine-129 (see Table G.43).

The maximum potential impact from technetium-99 is from Cat 3 LLW, where estimated
concentration levels are about 21 percent of the benchmark MCL for both the Hanford Only and Upper
Bound waste volumes. The maximum potential impact from iodine-129 is from ungrouted MLLW,
where estimated concentration levels are about 29 and 26 percent of the benchmark MCL for the Hanford
Only and Upper Bound waste volumes, respectively.
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Estimated concentration levels of all other constituents in these waste categories and all constituents
in other waste categories are well below benchmark MCLs.

G.5.4.2 Alternative Group D,

LLW considered in Alternative Group D, includes the same wastes considered in Alternative
Group D, but disposes of Cat 1 and Cat 3 LLW and MLLW in a single, lined, modular combined-use
facility after 2007 in LLBG 218-E-12B. The melter trench and the ILAW disposal facility would be
placed in the same general area.

G.5.4.2.1 Wastes Disposed of Before 2008

Because of assumptions in the source-term release and vadose zone modeling used for LLW
previously disposed of before 2008 for Alternative D,, results for this alternative group were the same for
those waste categories calculated for Alternative Group D;. Results for waste disposed of before 2008 for
Alternative Group D, were presented in Table G.42.

G.5.4.2.2 Waste Disposed of After 2007 in the LLBG 218-E-12B

The highest potential impact for this alternative group reflects the emplacement of all wastes disposed
of after 2007 in the LLBG 218-E012B. Potential impacts from LLW and MLLW are dominated by
technetium-99 and iodine-129 (see Table G.44).

The maximum potential impact from technetium-99 is from Cat 3 LLW, where estimated
concentration levels are about 86 percent of the benchmark MCL for all waste volumes. The maximum
potential impact from iodine-129 is from ungrouted MLLW, where estimated concentration levels are
about 94 and 95 percent of the benchmark MCL for both the Hanford Only and Upper Bound waste
volumes. The potential impact from iodine-129 is from Cat 3 LLW, where estimated concentration levels
are about 38 percent of the benchmark MCL for both the Hanford Only and Upper Bound waste volumes.
These higher levels of potential groundwater quality impacts relative to those calculated for similar waste
inventories in Alternative Group D, reflect differences in aquifer conditions found beneath the near-
PUREX location (that is, high permeability and moderate saturated thickness of the Hanford formation at
the water table) and the 218-E-12B LLBG (that is, slightly lower hydraulic conductivities and thinner
saturated thicknesses of the Hanford formation at the water table).

Estimate concentrations of all other constituents in these waste categories and all constituents in other
waste categories are below benchmark MCLs.

As in the case of other wastes disposed of in LLBG 218-E-12B, these resulting concentration levels

estimated about 100 meters downgradient of LLWMA 2 are deemed to be very conservative because of
the approximation of release to groundwater in this area used in the current approach (see Section G.5.3)
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G.5.4.3 Alternative Group D3

LLW considered in Alternative Group D3 includes the same wastes considered in Alternative
Group D, but disposes of Cat 1 and Cat 3 LLW and MLLW in a single, lined, modular combined-use
facility at ERDF after 2007. The melter trench and the ILAW disposal facility would also be placed at
ERDF.

G.5.4.3.1 Wastes Disposed of Before 2008

Because of assumptions in the source-term release and vadose zone modeling used for LLW
previously disposed of before 2008 for Alternative D;, results for this alternative group were the same for
those waste categories calculated for Alternative Group D;. Results for waste disposed of before 2008 for
Alternative Group D, were presented in Table G.42.

G.5.4.3.2 Waste Disposed of After 2007

The highest potential impact for this alternative group reflects the emplacement of all wastes disposed
of after 2007 in LLBG 218-E-12B. Potential impacts from LLW and MLLW are dominated by
technetium-99 and iodine-129 (see Table G.45).

The maximum potential impact from technetium-99 is from Cat 3 LLW, where estimated
concentration levels are about 86 percent of the benchmark MCL for all waste volumes. The maximum
potential impact from iodine-129 is from ungrouted MLLW, where estimated concentration levels are
about 94 and 95 percent of the benchmark MCL for both the Hanford Only and Upper Bound waste
volumes. The potential impact from iodine-129 is from Cat 3 LLW, where estimated concentration levels
are about 38 percent of the benchmark MCL for both the Hanford Only and Upper Bound waste volumes.
These higher levels of potential groundwater quality impacts relative to those calculated for similar waste
inventories in Alternative Group D, reflect differences in aquifer conditions found beneath the near
PUREX location (that is, high permeability and moderate saturated thickness of the Hanford formation at
the water table) and the 218-E-12B LLBG (that is, slightly lower hydraulic conductivities and thinner
saturated thicknesses of the Hanford formation at the water table).

Estimate concentrations of all other constituents in these waste categories and all constituents in other
waste categories are below benchmark MCLs.

As in the case of other wastes disposed of in LLBG 218-E-12B, the resulting concentration levels
estimated about 100 meters downgradient of LLWMA 2 are deemed to be very conservative because of
the approximation of release to groundwater in this area used in the current approach (see Section G.5.3).

G.5.4.4 Summary of Ratios to Benchmark MCLs for Technetium-99 and lodine-129

This section presents a discussion of the combined ratios of maximum potential concentrations to
benchmark MCLs for technetium-99 and iodine-129 using the sum-of-fractions rule for all wastes
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considered in the three alternative groups. The breakdown is provided in two broad categories—1) waste
disposed of before 2008 and 2) waste disposed of after 2007—and includes results for the Hanford Only
and Upper Bound waste volumes.

In general, the ratio of concentrations at the LLWMA boundary locations to concentrations a the 1-
km locations ranged from 1.3:1 for wastes disposed of after 2007 at the combined-use facility located
near the PUREX Plant to 22:1 for previously disposed of wastes (before 2008) located in the 200 West
Area.

G.5.4.4.1 Waste Disposed of Before 2008

The sum-of-fractions of maximum potential concentrations as compared with benchmark MCLs for
technetium-99 and iodine-129 for waste disposed of before 2008, as presented in Table G.46, are the
same for all three alternative groups. Each waste category was evaluated as a separate entity because of
differences in locations of the wastes in question within each LLWMA, the associated locations of
estimated potential maximum concentration, and the timing of arrival for maximum potential
concentrations from each waste category. Because of the higher waste containment integrity used for
waste disposed of after 1995, waste releases of mobile constituents (that is, technetium-99 and
iodine-129) to groundwater after 1995 would be delayed from release to groundwater from waste
disposed of before or during 1995 by several hundred years.

Table G.46. Sum of MCL Fractions and Drinking Water Dose from Maximum Potential Concentrations
for Technetium-99 and lodine-129 for Waste Buried Before 2008 at Facility Boundaries

200 East Area 200 West Area
. o Ratios of Maximum Potential
Primary Contributing | Concentrations to Benchmark Ratios of Maximum Potential
Waste Category MCL Estimated |Concentrations to Benchmark MCL | potimated
Sum-of- Dose Sum-of- Dose
Tec-99 1-129 Fractions | (mrem/yr) | Tc-99 1-129 Fractions |(mrem/yr)
Pre-1970 LLW 0.36 0.8 1.2 0.51 0.3 0.03 0.33 0.040
1970-1987 LLW - 7.2 7.2 1.5 - 0.05 0.05 0.010
1988-1995 LLW 0.09 0.06 0.15 0.10 0.07 4.2 4.3 0.96
19962007 Cat 3 LLW
Hanford Only - - - - 0.03 - 0.03 0.026
Upper Bound - - - - 0.03 - 0.03 0.026
19962007 MLLW
Hanford Only - - - - 0.21 0.8 1.0 0.36
Upper Bound 0.27 1 1.3 0.47 0.12 0.5 0.67 0.21
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The largest sum-of-fractions were calculated from maximum potential concentrations estimated for
iodine-129 contained in 1970-1987 wastes disposed of in LLBGs in the 200 East Area and in 19881995
LLW disposed of in LLBGs (mainly 218-W-5 and 218-W-3A) in the 200 West Area. The arrival of
maximum concentrations at the given LLWMA boundary were estimated to occur at about 90 years from
the start of release, that is, about the year 1966, in the 200 East Area and at about 150 years from the start
of release for wastes in the 200 West Area. These relatively short arrival times of maximum concentra-
tions reflect the assumptions used in the release of waste disposed of before 1995, that is, using a
relatively high infiltration rate of 5.0 cm/yr in waste release and vadose zone transport. The maximum
concentration would be expected to persist at the LLWMA boundary for a relatively short period of time
(a few decades) after initial arrival and would dissipate within the period of active institutional control
(that is, 100 years after site closure), during which time ground water use within the Central Plateau
would be restricted.

As may be seen from Table G.46, there are exceedances of benchmark MCLs using the sum-of-
fractions rule; however, it may also be noted that drinking water doses are below the DOE benchmark
drinking water standard of 4 mrem/yr at the the LLWMA boundary points of analysis.

G.5.4.4.2 Waste Disposed of After 2007

Combined ratios of maximum potential concentrations to benchmark MCLs for technetium-99 and
iodine-129 for waste disposed of after 2007 are presented in Table G.47 for all three alternative groups.
In this case, the wastes would be disposed of within the combined-use facility. They are evaluated
separately from the wastes disposed of before 2008 because of differences in locations of the wastes in
question within each LLWMA, the associated locations of estimated potential maximum concentration,
and the timing of arrival for maximum potential concentrations from each waste category. Because of the
improved waste isolation and containment used in disposal of waste between 1996 and 2007, releases of
mobile constituents (that is, technetium-99 and iodine-129) from these wastes to groundwater would be
separated from releases to groundwater from waste disposed of before 1996 by several hundred years. In
addition, the use of a glass waste form for waste in ILAW would cause releases of mobile constituents
from these wastes to groundwater to be separated from releases to groundwater from waste disposed of
before 1996 by several thousand years.

For the three alternative groups considered, the calculated sum-of fractions would be lowest if the
combined-use facility were sited near the PUREX Plant location. The higher levels of potential
groundwater quality impacts at the 218-E-12B (Alternative Group D,) and the ERDF (Alternative
Group Ds) locations relative to the near-PUREX location (Alternative Group D) reflect differences in
aquifer conditions found beneath the 218-E-12B LLBG (slightly lower hydraulic conductivities and
thinner saturated thicknesses of the Hanford formation at the water table) and the ERDF (lower hydraulic
conductivities associated with the Ringold Formation at the water table) locations.

Similar to the results shown in Table G.46, there are exceedances of benchmark MCLs using the sum-

of-fractions rule; however, again, it should be noted that drinking water doses are below the DOE
benchmark drinking water standard of 4 mrem/yr at the the LLWMA boundary points of analysis.
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Table G.47. Sums of MCL Fractions and Drinking Water Doses from Maximum Potential
Concentrations for Technetium-99 and Iodine-129 for Waste Buried After 2007 at
Facility Boundaries

Ratios of Maximum Potential Concentrations to
Primary Contributing Benchmark MCL
Waste Category Technetium-99 Iodine-129 | Sum-of-Fractions Estimated Dose (mrem/yr)
Near the PUREX Plant (Alternative Group D)
Cat 3 LLW
Hanford Only 0.21 0.09 0.3 0.22
Upper Bound 0.21 0.09 0.3 0.22
MLLW
Hanford Only 0.06 0.22 0.28 0.01
Upper Bound 0.06 0.22 0.28 0.01
Overall Totals
Hanford Only 0.27 0.31 0.58 0.23
Upper Bound 0.27 0.31 0.58 0.23
218-E-12B LLBG (Alternative Group D,)
Cat 3 LLW
Hanford Only 0.81 0.36 0.21 0.91
Upper Bound 0.81 0.36 0.21 0.91
MLLW
Hanford Only 0.25 0.95 0.28 0.43
Upper Bound 0.25 0.95 0.28 0.43
Overall Totals
Hanford Only 1.06 1.31 2.37 1.34
Upper Bound 1.06 1.31 2.37 1.34
At ERDF (Alternative Group D)
Cat 3 LLW
Hanford Only 0.86 0.38 1.24 0.68
Upper Bound 0.86 0.38 1.24 0.68
MLLW
Hanford Only 0.25 0.93 1.18 1.1
Upper Bound 0.25 0.93 1.18 1.1
Overall Totals
Hanford Only 1.11 1.21 2.32 1.8
Upper Bound 1.11 1.21 232 1.8
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G.6 Potential Groundwater Quality Impacts From Hazardous
Chemicals in Pre-1988 Wastes

In response to comments received during the public comment periods on the drafts of the HSW EIS,
efforts were made to develop an estimate of quantities of potentially hazardous chemicals in previously
buried LLW so that potential impacts of such chemicals on groundwater quality could be evaluated.

G.6.1 Inventory Estimates

LLW disposed of prior to September 1987 does contain hazardous chemical constituents, but no
specific requirements existed to account for or report the content of hazardous chemical constituents in
this category of LLW. As a consequence, analysis of these constituents and estimated impacts based on
the limited amount of information on estimated inventories and waste disposal locations would be subject
to uncertainty at this time. These facilities are part of the LLW and MLLW facilities in LLW
Management Areas 1 through 4 that currently are being monitored under RCRA interim status programs.
Final closure or remedial investigation of these facilities under RCRA and/or CERCLA guidelines could
involve further analysis of the potential impacts of the chemical components of these inventories.

Efforts were made to develop estimates of hazardous chemicals and their inventory quantities based
hazardous chemical generation documented during the late 1980s. The estimation of these inventories,
which used a waste stream analysis estimation method, is summarized in FH (2003).

The most substantial quantities of hazardous chemicals (in terms of inventory quantities) identified
from this effort are summarized in Table G.48. These specific selected hazardous chemical inventories
provided the basis for the following analysis of potential groundwater quality impacts from hazardous
chemical inventories in wastes disposed of before 1988.

Table G.48. Estimated Inventories of Selected Hazardous Chemicals Potentially Disposed of in
HSW LLBGs Between 1962 and 1987

Inventory

Constituent (kg)
Chromium 100
Fluoride 5,000
Nitrate 5,000”
Lead >600,000
Mercury 1000
1,1,1-trichloroethane 900
Xylene 3,000
Toluene 3,000
Methylene chloride 800
Oil 3,000
Diesel fuel 20,000
Hydraulic fluid 40,000
PCBs 8,000
(a) Fluoride mass equivalent for 10,000 kg of sodium fluoride.
(b) Nitrate mass equivalent to 6,000 kg of sodium nitrate.
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G.6.2 Contaminant Group and Screening Analysis

As was done in the impact analysis for radiological constituents, the potential for each of the
hazardous chemical constituents to impact groundwater was evaluated. Screening of these constituents
evaluated their relative mobility in the subsurface system within a 10,000-year period of analysis. In
addition, because of the presence of several organic chemicals in the table, the screening also considered
the potential for chemical degradation within the period of analysis.

As in the radiological constituent analysis, the constituents were grouped based on their mobility in
the vadose zone and underlying unconfined aquifer using estimated or assumed K, for each constituent as
a measure of mobility. A summary of all hazardous constituents using the same mobility groupings
(based on K4 values) described in Section G.1.3.1 is provided in Table G.49.

The mobility of constituents in Table G.46 were further evaluated using estimates of constituent
transport times through the thick vadose zone to the unconfined aquifer during the 10,000-year period of
analysis described in Section G.1.3.1. Based on a natural infiltration rate of 0.5 cm/yr through the
underlying vadose zone (see the screening analysis method described in Section G.1.3.1) and the
estimated levels of sorption and associated retardation for each of the classes above, travel times of all
constituents were estimated. Results of this analysis show that without a substantial driving force, arrival
times of constituents within Mobility Classes 3, 4, and 5 through the thick vadose zone to the unconfined
aquifer beneath the LLBGs were calculated to be well beyond the 10,000-year period of analysis. Thus
all constituents in these classes were eliminated from further consideration. These constituents eliminated
from further consideration included diesel fuel, hydraulic fluid, oil, lead, mercury, and PCBs.

Because the constituent list evaluated includes a few volatile organic chemicals, the effect of potential
biotic and abiotic degradation and volatization also were examined in the constituent screening process.
Table G.50, which provides generic estimates of the biotic and abiotic degradation for selected chemicals,
suggests that degradation, particularly biotic degradation, may be an important factor in reducing
inventories of the organic constituents in question. Table G.51, which provides some laboratory estimates
of volatilization rates, suggests that this process also would be important. Consideration of relatively high
degradation and volatilization rates for the compounds in question provided the basis for eliminating the
volatile organic chemicals within Mobility Class 1 including: 1,1,1-trichloroethane, xylene, toluene, and
methylene chloride. No contaminants were identified in Mobility Class 2.

While these organic compounds would be expected to be reduced in source areas by the processes of
degradation and volatilization, there is potential for an impact from breakdown products generated from
degradation of the constituents in question. While these impacts were not evaluated in detail, the general
types of byproduct compounds that could be formed were examined qualitatively to identify other
potential constituents of concern.

Breakdown products from the above constituents may be produced from combinations of three
subsurface processes. Two of these processes include biotic degradation by microorganisms under
aerobic or anaerobic conditions. In the absence of viable microbial populations, abiotic degradation,
which usually occurs as a result of chemical hydrolysis of the constituent, may also occur. Breakdown of
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these constituents has generally established degradation pathways resulting in the formation of a number
of intermediate breakdown products. Intermediate breakdown products that are regulated would be of
most interest from an impact perspective.

A review of established degradation pathways for the four constituents (Jordan and Payne 1980;
Truex et al. 2001; Vogel et al. 1987) identified two regulated byproducts of greatest potential concern:
1,1-dichloroethene and vinyl chloride, which would be associated with degradation of
1,1,1-trichloroethane. Methylene chloride produces chloromethane as a breakdown product (EPA 2000),
but chloromethane is not regulated compound. Toluene and xylene produce breakdown products that are
common constituents found in lignin (woody materials) and that break down in natural biological cycles.
Such breakdown products are not regulated (EPA 2000).

The final list of constituents considered for further analysis included the remaining inorganic
chemicals in Mobility Class 1: chromium, fluoride, and nitrate.

G.6.3 Analysis Methods and Other Key Assumptions

The following hypothetical groundwater quality impacts associated with hazardous chemicals con-
tained in wastes disposed of before 1988 were based on the same source-term release and vadose trans-
port calculations for in the main comparative analysis described in Sections G.1.3 and G.1.4 for this waste
category. Little is known about the actual quantities and distribution of hazardous chemicals so the
analysis of the estimated inventory for the selected constituents can only be considered a gross approxi-
mation of the potential impacts from these hazardous chemical in disposed of wastes. For purposes of
these calculations, the entire hazardous chemical inventory was conservatively assumed to be uniformly
disposed of in wastes contained within the 218-W-4B LLBG in the 200 West Area. The wastes currently
disposed of in this LLBG are mostly wastes disposed of prior to 1970.

This analysis made use of the unit-release calculations for pre-1970 wastes in the local-scale
groundwater model developed for the 200 West Area described in Section G.5.1. The underlying
assumptions and analysis characteristics associated specifically with the analysis for pre-1970 LLW
described in Section G.5.1 provided the basis for the results described here.
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Table G.49. Constituents Categorized by Mobility (K4) Classes

Mobility Class 1 (K4 = 0.0 mL/g)

Constituent K, Estimate Reference

Chromium 0.0 Strenge and Peterson (1989)

Fluoride 0.0 Strenge and Peterson (1989)

Nitrate 0.0 Strenge and Peterson (1989)

1,1,1-tetrachloroethane 0.09-0.13 Derived for K, using methods in Strenge and
Peterson (1989). K, Properties from Mabey et al.
1982

Xylene 0.18-0.21 Derived for US EPA GEMS, VP-1,2, K4 methods

Toluene 0.14-0.26 Derived for K, using methods in Strenge and
Peterson (1989). Properties from Mabey et al.
1982

Methylene chloride 0.005-0.007 Derived for K, using methods in Strenge and

Peterson (1989). Properties from Mabey et al.
1982

Mobility Class 2 (K4 = 0.6mL/g)

There are no constituents in this mobility class.

Mobility Class 3 (K4 = 1.0 mL/g)

Diesel fuel

2.7-3.95

Derived for K, using methods in Strenge and
Peterson (1989). Physical properties are set to
those for 2-methyl napththalene® — U.S. EPA
GEMS, VP-1,2, K ;methods

Hydraulic fluid

8.4-12.4

Derived for K, using methods in Strenge and
Peterson (1989). Physical properties are set to
those of anthracene (Radding et al. 1976).

Oil

8.4-12.4

Derived for K, using methods in Strenge and
Peterson (1989). Physical properties are set to
those of anthracene (Radding et al. 1976).

Mobility Class 4 (K4 = 10.0 mL/g)

There are no constituents in this mobility class.

Mobility Class 5 (K, = 40.0 mL/g)

Lead 234 Strenge and Peterson (1989)

Mercury 322 Strenge and Peterson (1989)

PCB 369-539 Derived for K, using methods in Strenge and
Peterson (1989)

(a) unknown.
PCB = polychlorinated biphenyl.
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Table G.50. Degradation Rates of Selected Organic Chemicals Hypothetically Associated with Waste
Disposed of Before 1988

Chemical Biotic (t;,) Days (Soil) Abiotic (1) Days
1,1,1-trichloroethane 140 to 273@ 180 (hydrolysis)®
No observed degradation in 189
days®

Dichloromethane (methylene 7 to 28® Not important because of

chloride) volatility®

Xylene 7 to 28@ Resistant to hydrolysis®

70% degradation at 10 days
(aerobic), > 180 days (anaerobic)

Toluene 410 22® No significant hydrolysis under

<2 to < 10 (aerobic)® normal environmental conditions®™

PCBs >50 (Arochlor 1016)© Arochlor 1016 and 1254 hydrolysis

>50 (Arochlor 1254) (not environmentally significant)

Total petroleum hydrocarbons 5 to 16 (benzene)® Not a significant process

(TPH)“@ benzo® pyrene (57 to 530)® (benzene)®™ No hydrolyzable

groups (benzo(a)pyrene®

(a) Howard et al. (1991).

(b) Howard (1990).

(c) Mackay et al. (1992).

(d) TPH is a bulk measurement made on the quantity of petroleum present in an environmental sample. Petroleum
consists of thousands of individual aliphatic and aromatic compounds. Therefore, assessing its degradation rate in
soil is not possible. The values listed in the table is an effort to bound the degradation rate of petroleum using two
known constituents of petroleum (that is, benzene and benzo [a] pyrene) that are at opposite ends of the spectrum
with respect to physical-chemical properties.

Table G.51. Degradation Rates Due to Volatilization of Selected Organic Chemicals Hypothetically
Associated with Waste Disposed of Before 1988 Using Methods by Strenge and Peterson

(1989)®
Chemical Degradation Due to Volatization Expressed as a Half-Life (t;,), in Days (Soil)
1,1,1-trichloroethane 233
Methylene chloride 842
Xylene 220
Toluene 267
PCBs 43800
Diesel fuel 24600
Hydraulic fluid 8700

(a) The escape of volatile chemicals

from farmland soil following deposition from irrigation water is accounted for using a

volatilization half time. The MEPAS volatilization source model has been used to estimate the initial rate of release of
volatile chemicals from a uniformly contaminated layer of soil 15 cm thick (plow depth). The initial release rate (expressed
as g/day) divided by the total amount in the soil (g) provides an effective removal rate constant (per day). This rate constant
is then converted to an effective volatilization removal half time, which is entered into the database as the soil removal half

time for the chemical of interest

(from Strenge and Peterson [1989], p. 2.28).

G.305 Final HSW EIS January 2004




G.6.4 Summary of Results

Based on the constituent list and associated inventories developed for waste disposed of prior to 1988,
summarized in Table G.48, potential groundwater quality impacts from hazardous chemicals are not
expected to be substantial. A screening analysis that considered a combination of contamination mobility
(due to sorption) and the potential contaminant degradation (due to biotic degradation and volatilization)
reduced the starting lists of inorganic and organic constituents with the most substantial inventories to a
list of three chemicals—chromium, fluoride, and nitrate.

For conditions where all of the estimated hazardous chemical inventories for these constituents are
hypothetically emplaced in the 218-W-4B LLBG in the 200 West Area, estimated concentration levels at
about 100 meters downgradient of the associated low-level waste management area (for example,
LLWMA 3) were found to be below benchmark MCLs for all three chemicals (see Table G.52).

In actuality, waste disposed of before 1988 can be found within multiple burial grounds in the
200 East Area within the 218-E-10 and 218-E-12B LLBGs and in the 200 West Area primarily within the
218-W-4B, 218-W-4C, 218-W-3A, and 218-W-3AE LLBGs. Use of alternative assumptions that would
distribute the estimated inventory to multiple LLBGs (rather than only in 218-W-4B) would result in
further reductions in estimated concentration levels at aggregate LLWMA boundaries.

Final closure or remedial investigation of these facilities under RCRA and/or CERCLA guidelines
eventually could involve further evaluation of historical waste records, more detailed waste
characterization, and a more comprehensive analysis of the potential impacts of the chemical components
of these inventories.

Table G.52. Predicted Peak Concentrations of Selected Hazardous Chemical Within Waste Disposed of
Before 1988

Maximum Approximate Peak
Benchmark MCL Inventory Concentration® Arrival Time
Constituent (mg/L) (Kg) (mg/L) (yrs)
chromium 0.10 100 0.02 140
fluoride 4.0 5,000® 1.0 140
nitrate 10.0¢ 5,000 0.25© 140

(a) Results are based on hypothetical disposal of these wastes in LLBG 218-W-4B in the 200 West Area, and concentration
levels reflect levels estimated at about 100 m downgradient of the LLW Management Area 4 boundary.

(b) Fluoride mass equivalent in 10,000 kg of sodium fluoride.

(¢) Benchmark MCL for nitrate is expressed as nitrogen.

(d) Nitrate mass equivalent for 6,000 kg of sodium nitrate.

(e) Concentration for nitrate is expressed as nitrogen.
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memorandum

pate: November 1, 2001

REPLY

ATTN OF: EM-43

sussecT: - Disposal Authorization for the Hanford Site Low-Level Wiste Disposal Facilities — Revision 2

10:  Harry L. Boston, Manager, Office of River Protection
Keith A. Klein, Manager, Richland Operations Office

The disposal authorization statement for the Hanford disposal facilitiés has been revised to
reflect the Low-Level Waste Disposal Facility Federal Review Group: (LFRG) review of the
revised Hanford Immobilized Low-Activity Waste (ILAW) Performance Assessment (PA)
dated March 2001, and to reflect closure of outstanding disposal autherization statement
conditions for the 200 East Area Burial Grounds, the 200 West Area Burial Grounds, and the
Environmental Restoration Disposal Facility (ERDF).

The revised disposal authorization statement has been revised to reflect closure of the
following disposal authorization statement conditions:

Closure Plans — The condition to submit closure plans has been closed. Closure plans for
the 200 East Area Burial Grounds, the 200 West Area Burial Grounds have been written
and approved by the Richland Operations Office on November 16, 2000. The Closure
Plan for the ILAW disposal facility has been written and approved by the Office of River
Protection on September 22, 2000.

Monitoring Plans - The condition to submit monitoring plans has been closed.
Monitoring plans for the 200 East Area Burial Grounds and the 200 West Area Burial
Grounds have been written and approved by the Richl:nd Operations Office on November
15, 2000. The monitoring plan for the ILAW disposal facility has been written and
approved by the Office of River Protection on Novembeer 1, 2000

PA and Composite Analysis (CA) Maintenance Plans - The condition to submit
maintenance plans has been closed. Maintenance plans for the 260 East Arca Burial
Grounds, and the 200 West Area Burial Grounds have been written and approved by the
Richland Operations Office on March 22, 2000. The Maintenance plan for the [ILAW
disposal facility has been written and approved by the Dffice of River Protection on
March 22, 2000. _

200 East Area Burial Grounds and 200 West Area Burial Grounds PA Conditions —
Richland Operations Office documented the adequacy of waste characterization relative to
the data needs of the 200 East Area Burial Grounds arid 200 West Area Burial Grounds.
On October 3, 2000, DOE agreed that this condition was met. The Richland Operations
Office confirmed that the status of the disposal facilities has not changed since approval of
the PA for the 200 East Area Burial Grounds and 200 West Area Burial Grounds. On
July 17, 2000, the Richland Operations Office provideil a memorandum confirming the
status of the facilities as unchanged since the PA. RECE‘VED

NOV G 1 2007
DOE-ORP/ORPCC
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e ILAW Condition - The review of the revised Hanford TLAW PA dated March 2001 closed
the ILAW PA conditions contained in the November 4, 1399, disposal authorization
statement. However, the LFRG review emphasized the irmportance of the glass waste form
consistency in meeting your performance criteria established in the performance assessment.
As a result of the need for short and long term waste form integrity it is imperative that
appropriate and sufficient glass testing, including product consistency tests, be carried out
prior to disposal to confirm that the assumptions used in the performiince assessment are
representative of the final waste form.

o ERDF Condition — On June 18, 2001, DOE approved the crosswalk for ERDF that
demonstrates the Record of Decision for the ERDF is consistent with the DOE Order 435.1
requirements and granted disposal authorization to the ERDF, closing the condition.

Richland Operations Office is authorized to continue operatioas of the DOE Hanford Site 200
East Area Burial Grounds, the 200 West Arca Burial Grounds and ERDF for low-level waste
disposal subject to the CA conditions in the revised disposal authorization statement. Office of
River Protection is authorized to continue development of the ILAW disposal facility subject to
the CA conditions in the revised disposal authorization staternent. Failufe by the Hanford site to
comply with these conditions should be reported by the Richland Operations Office and the
Office of River Protection to Jay Rhoderick or William E. Murphie, LFRG Co-Chairs and based
upon their recommendation to me, could result in the revokir;3 of the authorization and the
immediate shutdown of the disposal facilities. If your staff have any questions regarding the
process for working with the LFRG on meeting the remaining conditions, they should contact
Jay Rhoderick (301) 903-7211 or William Murphie at (301) 903-2328.

VO
il
Ran ;&t‘c
cting Pefmty Assistant Secretary

for Projert Completion
Office of Environmental Management

Attachment
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Disposal Authorization Staterrient
for the
Department of Energy Hanford Site
Low-Level Radioactive Waste Disposal Facilities

Revision No.: 2

Eifective Date:

Background:

The DOE Radioactive Waste Management Order requires that a disposal authorization statement
be obtained prior to construction of a new low-level waste disposal facility. Field Elements with
existing low-level waste disposal facilities shall obtain a dispcsal authorization statement in
accordance with the schedule in the Complex-Wide Low-Level Waste Management Program
Plan. The disposal authorization statement shall be issued based on a review of the facility’s
performance assessment and composite analysis or appropriatz Comprehiensive Environmental
Response, Compensation, and Liability Act (CERCLA) documentation. The disposal
authorization statement shall specify the limits and conditions on construction, design,
operations, and closure of the low-level waste facility based on these reviews. A disposal
authorization statement is a part of the required radioactive wuste management basis for a
disposal facility. Failure to obtain a disposal authorization statement or Record of Decision shall
result in shutdown of an operational disposal facility or disapproval to initiate construction of a
new facility.

Disposal Authorization Statement:

In fulfillment of the requirements of DOE Radioactive Waste Management Order, this Disposal
Authorization Statement is hereby issued authorizing the HanJord Site to transfer, reccive,
possess, and dispose of low-level radioactive waste at the 200 East Area burial grounds, the 200
West Area burial grounds, the Immobilized Low-Activity Tank Waste disposal facility and the
Environmental Restoration Disposal Facility.

The Hanford Site shall conduct its low-level waste disposal program in accordance with the
requirements contained in the following documents:

200 East Area burial grounds

Performance Assessment for the Disposal of Low-Levz]l Waste in the 200 East Area
Burial Grounds, WHC-EP-0645, November 1995, M.I. Wood, et al.

Letter from M. W. Frei to Charles Hansen, Conditional Acceptance of the Hanford 200
East Area Burial Ground Performance Assessment, June 30, 1997,
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Addendum to the Performance Assessment Analysis for Low;Level Waste Disposal in
the 200 East Arca Active Burial Grounds, HNF-2005, Rev. 0, M.I. Wood, December 21,
1998.

200 West Area burial grounds

Performance Assessment for the Disposal of Low-Level Waste in the 200 West Area
Burial Grounds, WHC-EP-0645, November 1995, M.1. Wood, et al.

Letter from S.P. Cowan to Charles Hansen, Conditioriil Acceptance of the Hanford 200
West Area Burial Ground Performance Assessment, June 30, 1996,

Addendum to the Performance Assessment Analysis fior Low-Level Waste Disposal in
the 200 West Area Active Burial Grounds, HNF-SD-WM-TI-79¢, Rev. 0, M.1. Wood,
December 20, 1996. )

Immobilized Low-Activity Tank Waste Disposal F3cility

Hanford Immobilized Low-Activity Waste Performan:e Assesstnent: 2001 Version,
DOE/ORP-2000-24 Rev.b., F.M. Mann, et al., March 2001.

Hanford Site

Composite Analysis for Low-Level Waste Disposal in the 200 Area Plateau of the
Hanford Site, PNNL-11800, March 1998, C.T. Kincaid, et al.

Letter from J. Fiore and M. Frei to Manager for Hanford Office of River Protection and
Manager for Richland Operations Office dated Septernber 1999, Subject: Conditional
Acceptance of the Immobilized Low-Activity Tank Waste Disposal Facility Performance
Assessment and Hanford Site 200 Plateau Composite Analysis.

This Disposal Authorization Statement is subject to all applicuble rules and Orders now or
hereafter in effect and to all conditions specified below. Also, this authorization is applicable to
any subsequent revisions and additions to the performance assessments and the composite
analysis provided such revisions and additions are in accordance with the performance
assessment and composite analysis maintenance program. Ajpplicable permits and reports that
comprise the Radioactive Waste Management Basis shall be approved and continue to be
maintained current according to the applicable DOE Orders and regulations.

Facility Constructi I Desi

The 200 East Area burial grounds consist of three types of earthen trenches described in the
performance assessment: Category 1 trenches, Category 3 treriches, and trenches for Naval
reactor components. The design features of each disposal uni' constructed in the field shall
conform to the conceptual model used in the performance asse:ssment or special analysis. Any
changes in disposal technology, disposal unit, or waste form must be analyzed and authorized
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according to the performance assessment and composite analysis maintenance program and
approved by DOE.

The 200 West Area burial grounds consists of two types of eaithen trenches described in the
performance assessment: Category 1 trenches and Category 3 trenches. The design features of
each disposal unit constructed in the field shall conform to the conceptuzl model used in the
performance assessment or special analysis. Any changes in disposal technology, disposal unit,
or waste form must be analyzed and authorized according to the performance assessment and
composite analysis maintenance program and approved by DOE.

A detailed design for the Immobilized Low-Activity Tank Waste disposal facility is not yet
available. Since the 1998 Immobilized Low-Activity Tank Waste Performance Assessment, the
design of the facility has been changed from underground concrete vaults to trenches. The
current designs have the disposal facility as a series of large, covered trenches containing glass
waste forms from the vitrification of low-activity waste from treatment of Hanford tank waste.
This combination of disposal unit and waste form has been analyzed in the 2001 Hanford
Immobilized Low-Activity Tank Waste performance assessment. The design features of each
disposal unit constructed in the field shall conform to the desi;n limits derived from the
conceptual models used in the performance assessment or special analysis. Any changes in
disposal technology, disposal unit or waste fonn must be anal7zed according to the performance
assessment and composite analysis maintenance program and approved by DOE.

Radionuclide Limits, Waste Form. and Packaging __

Each disposal unit within the 200 East Area burial grounds, the 200 West Area burial grounds,
and the Immobilized Low-Activity Tank Waste disposal facility shall have waste acceptance
criteria which provide specific radionuclide disposal limits, waste form restrictions, and
descriptions of acceptable waste packages. The waste acceptance criteria shall be based on
facility performance assessments, special analyses, and composite analyses as well as safety
documentation and criticality considerations. Waste acceptance procedures shall be in place that
describe requirements for waste characterization, waste certification and record keeping, as well
as the process for authorizing deviations from the requirements. All waste received for disposal
at these facilities must conform to the waste acceptance procedures. The wasle acceptance
criteria shall be reviewed and approved through the facility Radioactive Waste Management
Basis.

The Immobilized Low-Activity Tank Waste disposal facility glass waste form characteristics
were important assumptions used in the performance assessment to demonstrate compliance with
performance criteria. As a result of the need for short and long, term waste form integrity it is
imperative that appropriate and sufficient glass testing, inclucding product consistency tests, be
carried out prior to disposal to confirm that the assumptions used in the performance assessment
are representative of the final waste form.

Closure

Closure plans for the 200 East Area burial grounds, the 200 West Area burial grounds have been
written and approved by the Richland Operations Office on November 16, 2000. The Closure
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Plan for the Immobilized Low-Activity Tank Waste disposal facility has been written and
approved by the Office of River Protection on Septermber 22, :2000. These closure plans
addressed any outstanding closure commitments from the reviaw of the 200 East Area Burial
Grounds, the 200 West Area Burial Grounds, and the Immobilized Low-Activity Tank Waste
Disposal Facility performance assessments and the composite analysis. Any deviations in the
closure plan from the closure concept analyzed in the performance assessments must be analyzed
and approved per the performance assessment and composite analysis maintenance program.

itori

Monitoring plans for the 200 East Area burial grounds and th: 200 West Area burial grounds
have been written and approved by the Richland Operations Office on Ndvember 15, 2000. The
monitoring plan for the Immobilized Low-Activity Tank Waste disposal‘facility has been written
and approved by the Office of River Protection on November 1, 2000. These plans shall be
updated at least every five years to reflect changing facility conditions. The plans shall include
monitoring frequencies and protocols for all the data collecticn required to assess the continued
performance of the disposal facilities. These plans shall also include a requirement for
companson with the performance assessment results and development of any corrective action
necessary.

Performance Assessment and Composite Analysis Maintenance

Maintenance plans for the 200 East Area burial grounds, and the 200 West Area burial grounds
have been written and approved by the Richland Operations Cffice on March 22, 2000. The
Maintenance plan for the Immobilized Low-Activity Tank Waste disposal facility has been
written and approved by the Office of River Protection on March 22, 2000. Changes in the
disposal facility operation (e.g., waste form, disposal unit design, radionuclide quantity) or in site
policy (e.g., land use plan) or strategy (e.g., closure plans, reredial actions) and consequent
changes in disposal facility controls shall be managed per the performance assessment and
composite analysis maintenance program.

Copies of the annual review of the adequacy of the performance assessments and the composite
analysis shall be provided to the Low-Level Waste Disposal Facility Federal Review Group

(LFRG).
200 East Area Burial Grounds and 200 West Area Burial (3rounds E 'erformance

Assessment Conditions
There are no outstanding conditions.
t: i i ili ditj

There are no outstanding conditions.
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Immobilized Low-Activity Tank Waste Disposal Facility Performance Assessment
Conditions

There are no outstanding conditions.

The secondary issues identified in the Hanford review team report shall be addressed in future
updates to the performance assessment as part of normal perfiormance assessment maintenance.

Hanford Site Composite Analysis Conditions

Continue the strategy to include the Gable Mountain Pond within the 200 Area buffer zone and
integrate with Hanford’s land use planning documentation.

As agreed provide to the LFRG, by September 30, 2001, an addendum to the composite analysis
that addresses the following:

Bounding sensitivity analyses of the impact on the composite analysis results of the
PUREX tunnels, the chemical separations plants, and the CERCLA sites in the 200 Area.

The secondary issues identified in the Hanford rc-eview team report shall be addressed as the
composite analysis is maintained. Also, the following secondlary issue, identified during the
August 16-17, 1999, LFRG meeting shall be addressed as the composite analysis is maintained:

Provide justification for the assumption that the basalt aquifers and interbeds do not
contain significant contaminants.

Violations of Operational Requirements

Performance assessment and composite analysis commitments that are not met will result in the
review of the applicability of continued disposal authorization.

Office of Environmental Management
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Compli A4 ion of the Perfo ) § an 2 site for
the Disposal of Low-E.evel Waste in the Hanford 1.ow-1.evel Waste Disposal Facilities

The Low Level Waste Disposal Facility Federal Review Group (LFRG) concludes that the
performance assessment and the composite analysis were fourid generally acceptable and it was
determined that continued waste management operations be approved with specific conditions as
delineated in the disposal authorization statement. The LFRG reviewed the following documents
to make this determination:

¢ Hanford Immobilized Low-Activity Waste Performance Assessment: 2001 Version,
DOE/ORP-2000-24 Rev.b., F.M. Mann, et al., March 2001.

e Performance Assessment for the Disposal of Low-Level Waste in the 200 West Area Burial
Grounds, WHC-EP-0645, November 1995, M.I. Wood, et al., and the Addendum to the
Performance Assessment Analysis for Low-Level Waste Disposal in the 200 West Area
Active Burial Grounds, HNF-SD-WM-TI-798, Rev. 0, M.I. Wood, December 20, 1996.

e Performance Assessment for the Disposal of Low-Level Waste in the 200 East Area Burial
Grounds, WHC-EP-0645, November 1995, M.1. Wood, et al. and the Addendum to the
Performance Assessment Analysis for Low-Level Waste Disposal in the 200 East Area
Active Burnial Grounds, HNF-2005, Rev. 0, M.1. Wood, December 21, 1998.

e Composite Analysis for Low-Level Waste Disposal in the 200 Area Plateau of the Hanford
Site, PNNL-11800, March 1998, C.T. Kincaid, et al.

s Review Team Reports.

On August 16, 1999, the performance assessment for the Imrriobilized Low-Activity Tank Waste
disposal facility was conditionally approved and the 200 are plateau coynposite analysis was
accepted with conditions. On September 28, 2001, a revised performance assessment for the
Immobilized Low-Activity Tank Waste disposal facility was zonditionaily approved. There are
no outstanding conditions.

The performance assessments for the 200 East and West area. burial grounds were conditionally
accepted on June 30, 1997 and June 27, 1996, respectively. The performance assessments were
judged to provide a reasonable expectation that the DOE Order 5820.2A and DOE Order 435.1
performance objectives would not be exceeded. The LFRG concluded that the composite
analysis provided sufficient information to determine that the Hanford low-level waste disposal
facilities’ operations would not contribute significantly to any composite effects. Therefore, if
any adverse exposure concerns resulted, management alternatives should be directed at other
sites or sources of radioactive contamination. There are no outstanding conditions for the 200
East Area burial grounds and 200 West Area burial grounds performance assessment. The
Richland Operations Office completed and documented a review of the adequacy of waste
characterization relative to the data needs of the 200 East Arza burial grounds and 200 West
Area burial grounds performance assessments. DOE agreed 1hat this condition was met on
October 3, 2000.

On July 17, 2000, Richland Operations Office provided a meinorandum confirming that the
status of the 200 East Area burial grounds and 200 West Arez. burial grounds have not changed

since approval of the performance assessment. DOE agreed that this condition was met on
October 3, 2000.
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The review by LFRG completes the approval of the composit: analysis for Environmental
Restoration Disposal Facility. To ensure consistency between the Record of Decision and the
DOE Order 435.1 requirements, the Richland Operations Office provided to the Office of Project
Completion, a crosswalk demonstrating that the substantive requirements of DOE Order 435.1
have been fulfilled. DOE approved the crosswalk on June 18, 2001, finding that the crosswalk
does demonstrate compliance with DOE Order 435.1 and granted disposal authorization to the
Environmental Restoration Disposal Facility.

The base case analysis results in the following calculated doses relative to the performance

measures:
Performance Assessment for the Immobilized Low-Activity [ ‘ acili
PA Component Measure Immobilized Low-
Activity Tank Waste
Disposal Facility
Projected Maximum
Dose or flux
All pathways < 25 mrem/yr 0.070 mrem/yr
Air pathway < 10 mrem/yr <10” mrem/yr
Radon flux an average flux of <20 pCi/m?/s <0.001 pCi/m*/s
or
an air concentration of < 0.5 pCi/L
unless constrained by applicable laws
and regulations, or agreements
Hypothetical 100 mrem/yr from chronic exposure 10.2 mrem/yr from
inadvertent intruder chronic exposure
500 mrem/yr from a single event 0.76 mrem/yr from a
single event
Water resource Established consistent with laws,
protection agreements or groundwater protection
management program
Hanford adopted the following
performance measures for groundwater
protection: 0.0102 mrem/yr
Beta/photon emitters: 4 mrem/yr 0.034 pCi/L
Alpha emitters: 15 pCi/L <0.001 pCV/L
Radon: 3 pCi/L
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Sensitivity/uncertainty analyses were conducted by identifyiny the modeling parameters to which
the results were most sensitive, then evaluating the impacts by using higher and lower input
values than those used for the base case. The results of the sensitivity/uncertainty analysis show
that performance objectives could be exceeded if the long-term release rate from the glass waste
form is significantly larger than the rate used in the base case, if the infiltration rate is high and
the disposal facility/closure design does not incorporate a sand-gravel diverter, or if the inventory
of key radionuclides (i.e., selenium, technetium, or uranium) were significantly larger. These
results are judged to be consistent with a reasonable expectation that the performance target for
protecting groundwater will be met.

Performance Assessment for the 200 East Area Burial Groungs
PA Component Measure 200 East Area Burial Grounds

Projectzd Maximum Dose or
flux*

500 mrem/yr from a single event

All pathways < 25 mrem/yr 0.02 mrem/yr
Air pathway < 10 mrem/yr <0.0002 mrem/yr
Radon flux an average flux of < 20 pCi/m?/s 0.0002 pCi/m?/s
or
an air concentration of < 0.5 pCi/L
unless constrained by applicable laws
and regulations, or agreements
Hypothetical 100 mrem/yr from chronic exposure 0.02 mrem/yr from chronic
inadvertent intruder exposure

< chronic exposure

Water resource
protection

Established consistent with laws,
agreements or groundwater protection
management program

Hanford established a performance
measure of 4 mrem/year

0.02 mrem/yr

* Maximum doses during the 1000 year compliance period are not reported, therefore, the
reported peak doses which occur beyond 1000 years are usedl to evaluate compliance.

Sensitivity/uncertainty analyses show that the values of parameters used in the base case, and the
results of the base case are in the conservative portions of their respective ranges. This supports
the premise that the analyses are conservative and that the performance objectives can

reasonably be expected to be met.
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Pe ance Asses e 200 West Area Buri s
PA Component Measure 200 West Area Burial Grounds
Projected Maximum Dose or
flux*
All pathways < 25 mrem/yr 0.47 mrem/yr
Air pathway < 10 mrem/yr 0.012 rarem/yr
Radon flux an average flux of < 20 pCi/m’/s 0.15 pCi/m’/s
or
an air concentration of < 0.5 pCV/L
unless constrained by applicable laws
and regulations, or agreements
Hypothetical 100 mrem/yr from chronic exposure 44 mrem/yr from chronic
inadvertent intruder exposure
500 mrem/yr from a single event < chroric exposure
Water resource Established consistent with laws,
protection agreements or groundwater protectior:
management program
Hanford established a performance
measure of 4 mrem/year 0.35 mrem/yr

* Maximum doses during the 1000 year compliance period are not reported, therefore, the
reported peak doses which occur beyond 1000 years are used to evaluate compliance.

Sensitivity/uncertainty analyses show that the values of parameters used in the base case, and the
results of the base case are in the conservative portions of their respective ranges. This supports
the premise that the analyses are conservative and that the performance objectives can
reasonably be expected to be met.
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ite An ord 20! ea Platea
Composite Analysis Measure Hanford 200 Area Plateau
Component Projected Maximum Dose
All pathways Composite Analysis dose <6 mrem/yr
constraint of 30 mrem/yr

Sensitivity analysis show that the values of parameters used ir. the base case and the results of
the base case are in the conservative portions of their respective ranges. This supports the
premise that the performance measure can reasonably be expected to be met.

LFRG Co-Chairs:

S AL

e

Jay BRHoderick, Co-Chair

Date: /] o
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