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This report was prepared as an account of work sponsored by an agency of the United States
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United States Government _ . Department of Energy

memorandum
owr. JAN 2 11988 |

REPLY TO
ATINOF:  EM-35

'

SUBIECT:  Review of the Savannah River Site Composite Analysis

10. Assistant Manager for Environmental Management, Savannah River Operations Office
Manager, Savannah River Operations Office

The Savannah River Site composite analysis for the E-Area Vaults and Saltstone Disposal
Facilities was submitted to the Low-Level Waste Disposal Facilities Federal Review Group
(LFRG) for review and approval on November 20, 1997. A review team was convened to
conduct a technical review of the composite analysis. The review team prepared its final
report for the Savannah River Site composite analysis in June 1998. On July 23-24, 1998, the
LFRG met at the Savannah River Site to discuss the results of the review team’s final report.

In reviewing the Savannah River Site composite analysis and the review team report, the
LFRG considered the purpose of the composite analysis. The composite analysis is a
management tool whose purpose is to assist the Department in assessing the possible impacts
on the public and environment from multiple sources at a site in order to determine where the
Department may need to focus attention or take mitigating actions. Although the LFRG
agreed with the review group in its conclusion that the current version of the Savannah River
Site composite analysis was lacking from a site-wide perspective, the LFRG also recognized
that the primary purpose of this version of the composite analysis was to assist the LFRG in
determining if the E-Area Vaults and Saltstone Disposal Facilities could be authorized or if
they contributed, in combination with other SRS facilities, to a potential condition that may
represent compliance concerns. The LFRG concluded that the composite analysis provided
sufficient information to determine that the subject low-level waste sites operation would not
contribute significantly to any composite effects. Therefore, if any concerns resulted,
management alternatives should be directed at other sites or sources of radioactive
contamination. Although the composite analysis was generally adequate (with some
additions or corrections) for the LFRG review of the E-Area Vaults and the Saltstone
Disposal Facilities, it was not adequate for assessing Site-wide conditions. Therefore, the
Savannah River Site composite analysis is approved with conditions per the LFRG
recommendation. The following conditions are to be addressed through the maintenance of
the composite analysis:

1. Point of Assessment/Pathways - Based on the approved Land Use Plan and as a first step
in a more comprehensive analysis, issue an addendum to the composite analysis to reflect a
single point of compliance at the confluence of Upper Three Runs with the Savannah
River using the recreational scenario currently in the composite analysis.
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2. Uncertainty and Sensitivity Analysis - Perform a sensitivity analysis on the radionuclides
important to the composite analysis and flux ratés and on the hydrologic model including
the groundwater divide and the model boundary conditions. Perform an Uncertainty
Analysis on the inventory, flux rates, and resultant dose ca]culatlons for the radionuclides
important to the composite-analysis.

3. Source Term/Inventory - Provide a complete source term for the composite analysis to
include a complete inventory of the Upper Three Runs watershed and a reanalysis of the
source term that was arbitrarily assigned to Cs and Sr to provide a more realistic
radionuclide distribution.

4. Include in the addendum to the composite analysis the assumptions and justification for
the assumptions used in the analysis.

A Disposal Authorization Statement will be issued for the Savannah River Site disposal
facilities upon the receipt and acceptance of a satisfactory schedule for the composite analysis
maintenance plan. Please provide this schedule within 45 days from the date of this letter.
The schedule for the composite analysis maintenance plan should include the time frame for
completing the following items:

- Disposition of all composite analysis review team comments (see attached enclosure
Appendix G & H Review comments from Composite Analysis).

-  Discussion of the environmental monitoring program, inclusion of environmental
monitoring data, and comparison with the expected results from the composite analysis.

- Inclusion of the information that Savannah River Site committed to be incorporated in the
composite analysis maintenance plan over the course of the composite analysis review.

If your staff have any questions regarding this action, they should contact Jay Rhoderick
(301-903-7211) or Bill Murphie (301-903-7216), co-chairs of the LFRG.

. ) —
Dithan, & Ohtaordostn {wq
James Fiore ark Frei
Acting Deputy Assistant Secretary cting Deputy Assistant Secretary
for Environmental Restoration for Waste Management
Environmental Management Environmental Management

Attachment
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INTRODUCTION

In September 1997, the Composite Analysis (CA) for the E-Area Vaults and Saltstone Disposal
Facilities (WSRC-RP-97-311, Rev. 0) was issued per USDOE 5820.2A and associated guidance.
Subsequently, the U.S. Department of Energy (USDOE) Low-Level Waste Disposal Facilities
Federal Review Group (LFRG) conducted a review of the CA. On January 21, 1999, USDOE
approved the CA with several conditions (J. Fiore and M. Frei Memorandum to Assistant
Manager for Environmental Management, Savannah River Operations Office, Review of the
Savannah River Site Composite Analysis, 1/21/99). The approval memorandum follows this
introduction.

This addendum to the CA has been prepared to respond to each of the conditions of approval.
Each of the conditions is stated in italicized text below with the response following. The first
four conditions are numbered as in the approval memorandum, the last three were unnumbered in
the approval memorandum but have been numbered here for ease of reference.

Per the SRS PA/CA maintenance plan (SWD-SWE-99-0057, MAINTENANCE PROGRAM FOR
THE E-AREA VAULIS AND SALTSTONE PERFORMANCE ASSESSMENTS, AND THE
COMPOSITE ANALYSIS, FY00 IMPLEMENTATION PLAN), Attachment 1, the information
contained in this addendum will be incorporated into the next revision of the Composite Analysis.
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1.0 Condition 1

Point of Assessment/Pathways — Based on the approved Land Use Plan and as a first step in a
more comprehensive analysis, issue an addendum to the composite analysis to reflect a single
point of compliance at the confluence of Upper Three Runs with the Savannah River using the
recreational scenario currently in the composite analysis.

Following are pertinent sections of the Savannah River Site (SRS) CA, which have been revised
in response to the condition stated above. Section numbering, headings, table and figure
numbers, and references refer to the original CA document (WSRC-RP-97-311, Rev. 0). The
complete source term for the Tims Branch watershed, developed in response to Condition 3, has
been incorporated in these revised sections.

1.0 SUMMARY AND CONCLUSIONS

This report documents the CA performed on the two active SRS low-level radioactive waste
(LLW) disposal facilities. The facilities are the Z-Area Saltstone Disposal Facility and the
E-Area Vaults (EAV) Disposal Facility. The analysis calculated potential releases to the
environment from all sources of residual radioactive material expected to remain in the General
Separations Area (GSA). The GSA is the central part of the SRS and contains all of the waste
disposal facilities, the chemical separation facilities and associated high-level waste storage
facilities as well as numerous other sources of radioactive material. The analysis considered 114
potential sources of radioactive material containing 115 radionuclides.

As shown in Table 1-1, the calculated maximum dose to a hypothetical future member of the
public is 1.8 mrem/year at the mouth of UTR, the point of maximum exposure to which the
public may have access, based on the approved Future Use Plan (Attachment 2). This dose is
well below the U.S. Department of Energy (USDOE) primary dose limit of 100 mrem/year and
the dose constraint of 30 mrem/year. The calculated maximum collective dose to a hypothetical
future population is 0.045 person-rem/year. The radionuclides contributing the majority of the
dose are *H, “C, »*'Np, and isotopes of uranium. A former LLW disposal facility, the Mixed
Waste Management Facility (MWMF) is the major source of these isotopes. Based on the low
calculated doses, a quantitative As Low As Reasonably Achievable (ALARA) analysis of
disposal options was not deemed necessary in this iteration of the CA.

The results of the CA clearly indicate that continued disposal of low-level waste in the Saltstone
and EAYV facilities, consistent with their respective radiological performance assessments, will
have no adverse impact on future members of the public.

2.4.1 Points of Assessment

The point of assessment for the CA is the geographic location that hypothetical future members
of the public (both individuals and populations) can reasonably be expected to access, taking into
consideration any natural barriers and land use planning for the SRS and vicinity. Two media
could be contaminated by radionuclides contained in facilities located in the GSA: groundwater
and surface water that is recharged by groundwater. Contamination of the ground surface is not
expected and thus air and soil are not routes of potential contaminant transport. A more in-depth
discussion of transport pathways is provided in Section 4.3.

LAY IS
L N 7E W
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Table 1-1 Composite Analysis Results — Upper Three Runs at Savannah River

WSRC-RP-99-00844

Time of Fish Total Water

Peak  Ingestion Shore-line Swimming  Boating Recreational Ingestion All Pathways Collective

Dose Dose Dose Dose Dose Fishing Dose' Dose? Dose’ Dose*
Radionuclide (years) (mrem/yr) (mrem/yr) (mrem/yr) (mrem/yr) (mrem/yr) (mrem/yr) (mrem/yr)  (person-rem/yr)
*H 62 5.9x10™ 0.0 1.1x107 0.0 6.0x10 1.2 1.3 3.2x10°%
Hc 728 1.8 0.0 0.0 0.0 1.8 7.4x10% 1.8 4.5%x10%
57Np 685  22x10% 52x10% 82x10%®  9.6x10 2.2x10°% 4.3x10° 6.5x10 1.6x10°%
2y 545 3.0x10™  7.7x10%7  8.1x10"'  9.6x10™" 3.0x10% 2.9x10°% 3.2x10% 8.0x10°%
2y 383 6.9x10%  3.1x10%  1.3x10%®  1.6x10 6.9x10°% 6.8x10" 7.5%10°% 1.9x10°%
By 548  24x10%  24x10%  45x10%®  5.3x10°% 4.8x10 2.4x10°% 2.9x10°% 7.2x10°%
26y 549  9.6x10™ 3.9x10% 1.5x10"°  1.8x10° 9.6x10™* 9.4x10 1.0x10™* 2.5x10°%
2y 551  6.5%x10%  2.6x10%  9.7x10"°  1.1x10°% 6.5%10°% 6.3x10°® 7.0x10% 1.8x10

hypothetical individual.
collective dose to a hypothetical population.

scenario and the drinking water scenario.
The hypothetical population is assumed to consist of 25 adult persons.

Rev. 0

The recreational fishing scenario, which includes fish ingestion, shoreline exposure, and boating, is used to estimate the maximum dose to a
The water ingestion dose, assuming consumption of one liter of untreated Upper Three Runs water per day, was computed to estimate

To estimate population dose, it was assumed that each person in the hypothetical population would be exposed per the recreational fishing
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UTR and Fourmile Branch (FMB) form the northern and southern boundaries of the GSA (Figure
2.3-2). Both of these streams remain on site until they reach the Savannah River. Both of the
streams cut into the uppermost aquifer subject to contamination from the GSA (Section 2.3.5).
UTR also cuts into the Gordon aquifer, which is the lowermost of the two aquifers subject to
contamination from the GSA. FMB is upgradient with respect to the GSA for the Gordon
aquifer. The Gordon aquifer flows northwestward under FMB towards UTR. Thus, these
streams will intercept all plumes of groundwater contamination emanating from the GSA. The
SRS Future Use Plan (Attachment 2) indicates that release of the site to the public for unrestricted
use will not occur over the time period of this analysis; therefore, on-site use by the public of
potentially-contaminated groundwater is not a reasonable expectation.

Contaminated surface water is considered a potential source of exposure to a hypothetical future
member of the public in this analysis. All contaminated groundwater will discharge to streams
that bound the GSA. Water infiltrating the disposal facilities under consideration, Saltstone and
the EAV, will discharge to UTR. While land-use plans are expected to restrict use of the SRS
during the time period of the analysis, the confluence of on-site streams with the Savannah River
poses a potential means of public access to contaminated environmental media. Thus, the point
of assessment for this analysis is the mouth of UTR at the Savannah River.

Even though land-use planning envisions the continual control of the SRS, consistent with current
boundaries, it is conceivable that a member of the public could gain access to the mouth of UTR
by boat from the Savannah River. Thus, the mouth of UTR, at the furthest downstream point
where stream water remains undiluted with Savannah River water, is the point for the assessment
of potential dose to a hypothetical future member of the public.

For the assessment of potential collective dose to future populations, this analysis conservatively
assumed that a population of 25 individuals received their drinking water (1 L per day per person)
from the mouth of UTR. This population was also assumed to take part in activities defined for
the maximally exposed individual (i.e., recreational fishing).

7.1 Comparison With Dose Limits and Constraints

The peak dose to a maximally exposed individual within the performance time period of 1000
years is estimated to be approximately 1.8 mrem/yr at the mouth of UTR. This estimated dose is
well below the primary dose limit of 100 mrem/year established by USDOE Order 5400.5
(Section 2.4.3).

In the CA Guidance document, an additional dose constraint of 30 mrem/year is used “to ensure
that no single source, practice, or pathway uses an extraordinary portion of the primary dose
limit.” The estimated dose in this CA is also below this constraint. Thus an options analysis is
not required.

7.2 Principal Sources Contributing to Dose

The major radionuclides contributing to dose in the Composite Analysis are "*C, *H, Z"Np, and
isotopes of uranium (Section 5.5). The predominant source of these radionuclidesis the MWMF,
as indicated in Table 4.4-5.

The active low-level waste disposal facilities addressed in the CA, the EAV and the Saltstone

facilities, are relatively insignificant sources of these radionuclides. The saltstone wasteform and
the naval reactor components disposed in the EAV resist leaching and the vaults control

Rev. 0
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infiltration of water into the wastes. These barriers to leaching reduce and delay the release of
radionuclides to the subsurface environment. Predicted releases from these facilities during the
first 1000 years after disposal are therefore negligible and the doses attributable to these facilities
during this time period are insignificant relative to the total dose calculated for the CA.

7.3 Effects of Sensitivities

The sensitivity analysis (Section 6) shows that the results of the CA are most sensitive to the
selection of the point of assessment. The point of assessment was derived from the SRS Future
Use Plan (Attachment 2) which projects no unrestricted use of any of the current SRS lands. Near
the GSA, the dose to the hypothetical maximally exposed member of the public would only be
2.4 mrem/year. Given the conservatism of the current analysis, potential doses to members of the
public, even on UTR, are unlikely to exceed the dose constraint.

7.4 ALARA Considerations

The maximum peak dose of 1.8 mrem/yr calculated for the GSA in this analysis is considerably
lower than the dose limit (100 mrem/yr) and dose constraint (30 mrem/yr). Thus, a quantitative
ALARA analysis of options for reducing future doses may not be warranted.  Such an
assessment analyzes the cost-benefit of dose reduction; however, if the estimated cost of the
analysis alone is likely to exceed the monetary equivalent of reducing the dose to zero, then the
assessment is not warranted.

To determine whether a quantitative ALARA analysis is warranted, a monetary equivalence of
potential dose reduction must be assigned. The USDOE recommends an equivalence in the range
from $1,000 to $10,000 per person-rem reduced. Thus, calculation of population doses
associated with the GSA was required to make this determination.

7.4.1 Population Doses

The population dose calculated for the ALARA process in this CA conservatively assumes that a
hypothetical population of 25 adult individuals is exposed to water-at the mouth of UTR. These
persons are assumed to obtain their drinking water (1 L per day) from UTR. They are also
assumed to carry out the activities in the recreational fishing scenario used for the maximally
exposed individual.

Population doses were calculated using the LADTAP XL spreadsheet model (Hamby 1991a),
described in Sections 5.4 and 5.5. The peak dose to the hypothetical population was 0.045
person-rem/yr.

7.4.2 ALARA Analysis

An ALARA analysis calculates the cost of actions that could be taken to reduce population dose
versus the benefit of the dose reduction. However, when maximum individual doses are
calculated to be below the 30 mrem/yr dose constraint in a CA, the question becomes whether the
cost of a quantitative ALARA analysis is justified.

In this CA of the GSA, the maximum individual dose was calculated to be 1.8 mrem/yr for all
radionuclides: well below the 30 mrem/yr dose constraint. To evaluate whether an ALARA
analysis is warranted, population doses were also calculated. The maximum population dose was
calculated to be approximately 0.045 person-rem/yr. Using the USDOE’s estimate of monetary

Rev. 0
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equivalence for dose reduction of between $1,000 to $10,000 per person-rem potentially avoided,
a maximum cost of dose reduction of $450 is calculated. This maximum cost is calculated
assuming dose is reduced to zero, at an upper-end cost of $10,000 per person-rem and assuming a
dose integration time of one year. The many conservative assumptions that went into estimation
of population dose further maximizes this cost. The cost of the present analysis of the base case
exceeds this maximum cost, and thus the cost of evaluating the impact of more than one option
for the GSA is expected to greatly exceed the maximum cost. Based on this information, an
ALARA analysis is not warranted because of the low population dose potentially associated with
the presence of subsurface radionuclides in the GSA.

The conclusion that an ALARA analysis is not warranted is strongly influenced by the selection
of the time over which population dose is integrated. USDOE guidance on the dose integration
time has not been issued. Due to the conservative assumptions used in this CA, a one-year
integration time was selected.

7.5 Options Analysis
The calculated dose to the hypothetical maximally exposed member of the public of 1.8 mrem/yr

is below the dose constraint of 30 mrem/yr. Thus, per USDOE guidance, an options analysis is
not required.

Rev.0
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2.0 Condition 2

Uncertainty and Sensitivity Analysis — Perform a sensitivity analysis on the radionuclides
important to the composite analysis and flux rates and on the hydrologic model including the
groundwater divide and the model boundary conditions. Perform an uncertainty analysis on the
inventory, flux rates, and resultant dose calculations for the radionuclides important to the
composite analysis.

2.1 Sensitivity Analysis - Radionuclides

The sensitivity analysis on the radionuclides important to the CA and flux rates is integral to the
uncertainty analysis, which is presented at the end of this section, and is not reproduced here.

2.2 Sensitivity Analysis — Hydrologic Model

The additional sensitivity analysis on the hydrologic model focused on the groundwater divide
(i.e., impact of remediation activities, bounding estimates of dose resulting from all radionuclides
migrating to either stream) and the model boundary conditions. Each of the investigations is
presented below.

2.2.1 Impact of Remediation Activities on the Groundwater Divide Between Fourmile Branch
and Upper Three Runs within the General Separations Area

The groundwater divide between FMB and UTR within the “upper” aquifer zone (water table)
based on groundwater flow simulations (Flach and Harris, 1997) is depicted in Figure 2.2-1. The
shaded arrows in Figure 2.2-1 are constant in length, and therefore only show groundwater flow
direction in the horizontal plane. The divide can be affected by large-scale remediation activities
that alter surface recharge or involve groundwater pumping. Candidates include the interim
surface cap for the Old Burial Ground (OBG) applied in 1997, and pump-treat-reinject (PTR)
operations for the F- and H-Area seepage basins scheduled for 1998. Changes to groundwater
flow following the OBG cap and long-term F- and H-Area PTR operation were simulated by
Flach (1998). The modeling results described in Flach (1998) can be used to investigate impacts
to the groundwater divide. Figure 2.2-2 shows predicted steady-state groundwater flow directions
after the three large-scale remediation operations have been in place for several years. The heavy
solid line shows the groundwater divide before remediation activities, and the heavy dotted line
depicts the divide after long-term remediation. Groundwater injection in F- and H-Area is seen to
move the divide toward FMB, whereas the decreased surface recharge over the OBG moves the
divide away from FMB towards UTR. Figures 2.2-3 and 2.2-4 are the same as Figures 2.2-1 and
2.2-2 respectively, except that vectors proportional to the rate of groundwater flow are shown.
These figures better illustrate three-dimensional aspects of the overall groundwater flow field.
Near the groundwater divide, there is a strong downward flow component. Near groundwater
discharge areas, the lateral flow components dominate.

2.2.2 Bounding Estimate of All General Separations Area Contaminants Migratingto Either of
the Streams

The sensitivity of results calculated in the SRS CA to the location of the groundwater divide was
discussed qualitatively in Section 6.4 of the CA. Following is a more quantitative analysis.
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Groundwater flow directions in Upper Three Runs aquifer unit, "upper” zone
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Figure 2.2-1 Simulated Groundwater Divide Before OBG Cap and F- and H-Area PTR
Systems; Flow Direction Ilustrated by Constant Length Vectors
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Groundwater flow directions in Upper Three Runs aquifer unit, "upper” zone
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In the CA, the present location of the groundwater divide, which lies between the MWMF and the
OBG, was assumed to be constant for the entire period of analysis. To illustrate the sensitivity of
the analysis results to the location of the divide, doses were estimated assuming that all
contaminants released within the GSA would migrate to either of the two surface streams, UTR
and FMB.

Doses in the CA are calculated from the concentration of radionuclides in the streams.
Radionuclide concentrations are calculated from the flux of radionuclides to one of the streams
and the average volumetric flow of the streams. The calculated peak fluxes to the streams are
presented in Table 5.3-1 of the CA. Calculated doses at the stream mouths are presented in Table
5.5-2; doses calculated at the GSA are presented in Table 6.1-1.

The doses resulting from the assumption that all radionuclides would migrate to only one of the
streams were calculated by ratio of the CA dose to the CA flux to one stream multiplied by the
sum of the CA fluxes to each stream. This method over estimates the total flux to a given stream
because it does not take into account the longer flow path from the disposal area to one of the
streams that was used in the original CA calculation (e.g., tritium flux calculated in the CA to
FMB will be attributed to UTR). This effect will be most pronounced for tritium because of its
short half-life.

For example, the tritium dose due to drinking water from UTR at the GSA, assuming all of the
sources migrate to UTR, was calculated according to the following equation:

Dose yrr+mms = Flux yrrsrms * Dose yrr / FIux yrr

where Dose yrr+pup 1S the dose calculated from all sources,

Flux yrrepuvg is the sum of the fluxes to each of the streams from Table 5.3-1,

Dose yrr is the dose due to tritium from only those sources that drain to UTR from Table 6.1-1,
and

Flux yrr is the flux of tritium to UTR from only those sources that drain to UTR from Table 5.3-1

Dose yrresms = (1.05x 10* +6.34x10°)*2.4 /1.05x 10*
Dose yrr+rmp = 3-85 mrem/year
Estimated doses from the significant radionuclides are presented in Table 2.2-1.

Dose calculated from drinking water at the GSA should be compared with values presented in
Table 6.1-1. Doses calculated from the recreation scenario at the stream mouths should be
compared with values presented for all pathways in Table 5.5-2. The increase in calculated dose
is greatest for FMB due to the lower flow rate (24 cfs) compared with that in UTR (217 cfs).

Although the dose calculated for drinking water from FMB in this sensitivity analysis is large, 64
mrem/year, it is incredible that this dose would ever be realized. First, as discussed in the
accompanying analysis of the factors affecting the location of the groundwater divide, the
migration of all contaminants to only one stream is not credible. Second, the large dose
calculated is due to tritium. As stated above, no correction was made for the decay that would
take place due to the longer flow path if this scenario were to happen. Third, the dose due to
tritium occurs very quickly (in Table 5.5-2 of the CA, the peak dose from tritium occurs at 62
years in UTR and 61 years in FMB). For the dose to be realized, the scenario of someone
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Table 2.2-1  Estimated Doses from Significant Radionuclides
Estimated Dose  Estimated Dose Estimated Dose
From Drinking  From Drinking from Estimated Dose from
UTR FMB Recreation Scenario Recreation Scenario
Water at GSA Water at GSA at UTR Mouth, at FMB Mouth
Radionuclide = (mrem/year) (mrem/year) (mrem/year) (mrem/year)
H 3.85 6.37x10' 9.62x10™* 8.50x10™
HC 2.73x10°% 3.99x10™ 3.28 2.88x10!
2"Np 3.84x10™ 5.95 9.71x10° 9.05x10°"
24y 2.05x10°" 3.27 1.09%10™ 9.81x10™2
2y 9.26x10 1.51x10 9.67x10™* 8.74x10™®
By 3.82x10™ 6.24x10°" 2.04x10% 1.87x10™
2y 2.33x10™ 3.71 1.26x10 1.15x10
Rev. 0
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obtaining drinking water from FMB within 62 years would have to occur. This is incredible
because of the land use planning discussed in the CA and because waste management and
environmental remediation activities at SRS will continue for several more decades.

2.2.3 Model Boundary Conditions

Figure 2.2-5 is a hand-drawn (not produced by computer), large-scale, potentiometric map of the
Gordon aquifer that incorporates well and stream water level data with a conceptual
understanding of groundwater flow (Hiergesell, 1999). The map includes the updip continuation
of the Gordon aquifer as the Steed Pond aquifer north of UTR. The Gordon aquifer is recharged
from the overlying UTR aquifer, and by lateral flow into the domain across the east and south
boundaries of GSA. The Gordon aquifer is discharged by UTR along the north boundary of the
GSA and lateral outflow along the west boundary. Relative to recharge and lateral flows, net
groundwater flow through the underlying Meyers Branch confining system is small. Simulated
groundwater flow in the Gordon aquifer (CA Figure 5.1-20) agrees with Figure 2.2-5 and (CA
Figure 5.1-14) which are based on measured water levels.

The no-flow boundary terminology used in discussions with the Review Team is confusing and
has been subsequently clarified in WSRC-TR-96-0399, Rev. 1. The Gordon aquifer is assumed
to completely discharge to UTR from both sides of the stream, because the stream bed and recent
alluvium deeply incise the aquifer. Therefore, groundwater does not flow beneath UTR from one
side to the other. UTR functions as a groundwater flow divide for the Gordon aquifer, and is a
no-flow boundary in this sense.

Figure 2.2-6 schematically illustrates how model boundary conditions are defined along no-flow
boundaries, such as UTR. As groundwater flow approaches the groundwater divide created by a
stream, the flow turns upward and discharges to ground surface at seepage faces comprising the
stream bed and/or adjoining wetland areas. This physical situation is reproduced in the model by
assigning a drain boundary condition to the uppermost nodal layer and a no-flow boundary
condition to underlying nodes, as shown in Figure 2.2-6. Therefore, no-flow boundaries actually
consist of both drain and no-flow boundary conditions.

Figure 2.2-7 is a hand-drawn (not produced by computer), large-scale, potentiometric map of the
water table that incorporates well and stream water level data with a conceptual understanding of
groundwater flow (Hiergesell, 1998). In the GSA, the water table resides in the UTR aquifer.
Alluvial deposits along FMB deeply incise the "lower" aquifer zone of UTR aquifer. FMB is
assumed to completely drain the UTR aquifer from each side, such that FMB functions as a
groundwater divide as shown in Figure 2.2-7. Drain boundary conditions are specified along
FMB for surface nodes while no-flow conditions are prescribed for underlying nodes. Simulated
flow agrees with Figure 2.2-7 and CA Figure 5.1-13, which are based on measured water and
stream levels.

The no-flow boundary between McQueen Branch and FMB can be better justified by referring to
Figure 2.2-7, which shows the water table over a larger area than Figure 5.1-13. As shown in
Figure 2.2-7, the eastern, no-flow, boundary of the flow model crosses potentiometric lines at
nearly right angles. Although there is probably some inward flux across this boundary, the head
gradients are very small and can be neglected. Note that the simulated water table (CA Figure
5.1-11) agrees well with Figure 2.2-7, including along the eastern boundary.
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2.2.4  Uncertainty Analysis

As part of the response to Condition 2, the following uncertainty analysis on the inventory, flux
rates, and resultant dose calculations for the radionuclides important to the CA was performed. It
is presented as Section 6.6 of the CA.

6.6 Uncertainty Analysis on Inventory

An uncertainty analysis on inventory was conducted for radionuclides important to the CA. Two
general screening processes were employed to determine the most important radionuclides and
their significant sources. First, dose results were screened to determine the most important
radionuclides at each stream. Second, inventories and contaminant fluxes to the water table were
screened to identify the significant sources of the most important radionuclides.

After screening was completed, sampling from probability density functions (PDFs) resulted in
inventory variations at significant sources. The first realization set of inventory variations was
generated by combining the first sample inventory from each source. Repeating this process of
combining the nth sample inventory from each source generated one thousand realization sets.
Each set of inventory variations was used to generate variations in contaminant fluxes to the
water table, fluxes to streams, and hypothetical doses at the streams. Peak doses from each
inventory variation were plotted and compared with the base case peak dose.

6.6.1 Dose Screening to Determine Important Radionuclides and Associated Streams

The radionuclides most important to the CA were determined by comparing doses (from Table
5.5-2) with a threshold value of one percent of the 30 mrem/yr dose constraint (i.e., 0.30
mrem/yr) established for SRS (see Section 2.4.3) . This step indicated that three radionuclides, as
shown in Table 6.6-1, are important. All three contaminants are important at FMB, but only“C
is important at UTR.

6.6.2 Inventory and Water Table Flux Screening to Determine Significant Sources

A two-step screening process determined the significant radionuclide sources of the important
radionuclides. First, facilities with relatively low inventories were eliminated from further
consideration. Second, facilities with relatively low contaminant fluxes to the water table were

eliminated.

Inventory Screening

Tritium inventories at all facilities listed in Table 4.4-2 are plotted in Figure 6.6-1. The highest
inventory is MWMEF with an order of magnitude of 1x10° Ci. The threshold was set four orders
of magnitude below this level at 1x10% Ci. All facilities with inventories below 1x10* Ci were
screened out except for F Canyon, which was retained because its 68 Ci inventory was only
slightly below the threshold.

Sources represented by clear bars in Figure 6.6-1 were eliminated during the inventory-screening
phase. Sources with crosshatched bars were retained during the first screening phase. Based on
flux to water table curves shown in Figures 5.2-3 through 5.2-22, elimination of sources with
crosshatched bars was expected during the second screening phase. Sources with solid bars were
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Table 6.6-1  Radionuclides Exceeding Threshold Dose of 0.3 mrem/yr

WSRC-RP-99-00844

Radionuclide Dose (mrem/yr)' | Stream

H 0.32 FMB

C 13.00 FMB

4c 1.80 UTR

»TNp 0.70 FMB
Notes:

! From Table 5.5-2
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retained during the first screening phase and their elimination was not expected during
subsequent screening. Bar attributes for subsequent inventory figures are identical to the bar
attributes for Figure 6.6-1.

"C inventories at all facilities listed in Table 4.4-2 are plotted in Figure 6.6-2. The highest
inventory is OBG with an order of magnitude of 1x10° Ci. The threshold was set three orders of
magnitude below this level at 1 Ci. All facilities with inventories below x10 Ci were screened
out.

2"Np inventories at all facilities listed in Table 4.4-2 are plotted in Figure 6.6-3. The highest
inventory, 12 Ci, is found in 235-F, the Plutonium Fabrication Facility. The threshold was set
five orders of magnitude below this level at 1x10* Ci. All facilities with inventories below

1x10™ Ci were screened out.

2TNp is a part of a decay chain that includes **'Pu and ' Am. Inventories for **'Pu and **! Am are
included in Figures 6.6-4 and 6.6-5, respectively. These two figures were used only to add to the
list of **"Np facilities to consider in subsequent screening and analysis. The subsequent screening
for **'Pu and **' Am was based on the flux of *"Np to the water table.

In Figure 6.6-4 the highest inventory for >'Pu is OBG with an order of magnitude of 1x10* Ci.
The threshold was set four orders of magnitude below this level at 1 Ci. The list of facilities with
inventories above 1 Ci was compared with the list of retained®"Np inventory facilities. Facilities
added to the *’Np inventory list were as follows:

Naval Reactors
772-F Laboratory
Tanks 17-20
Tanks 25-28.

In Figure 6.6-5, the highest inventory for *’ Am is Tanks 21-24 with an order of magnitude of
1x10? Ci. The threshold was set four orders of magnitude below this level at 1x10? Ci. The list
of facilities with inventories above 1x102 Ci was compared with the list of retained *"Np
inventory facilities. Facilities added to the **’Np inventory list were as follows:

Naval Reactors (already added due to 2*'Pu inventory)
E-Area Trenches

Soil and Debris Consolidation Facility

Tanks 17-20 (already added due to **'Pu inventory)
Tanks 25-28 (already added due to 2*'Pu inventory)

H Process Sewer

H Seepage Basin.

Contaminant Flux to the Water Table Screening

For the second screening step for significant sources, contaminant fluxes to the water table were
examined. Each source with a peak flux less than .001 of the maximum peak flux of all sources
(shown in bold in the Peak Flux tables below) was eliminated from future consideration.
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Fluxes to the water table derived from Table 4.4-5 are listed and plotted in the following tables and
figures:

Contaminant Listed Plotted

*H Table 6.6-2 Figure 6.6-6
e Table 6.6-3 Figure 6.6-7
“Np Table 6.6-4 Figure 6.6-8

In Tables 6.6-2 through 6.6-4, sources are grouped as to whether they were eliminated during the
inventory-screening phase, eliminated during the contaminant flux screening phase, or survived both
screening phases. Table 6.6-4 contains the inventories of 2Np parent products for those facilities that
were added to the list for future consideration based on their ' Am or **'Pu inventories.

Figures 6.6-6 through 6.6-8 only show the sources that passed the inventory screen. In these figures,
sources with dark bars survived the water table contaminant flux screen, while sources without shading

were eliminated.

Screening Summary

Screening based on flux at the water table produced two unexpected sources for retention. The 235-F and
H Canyon facilities for 2"Np were the two exceptions. The 235-F facility had the highest**’Np inventory
by almost an order of magnitude leading to its retention. H Canyon had the third highest inventory, but it
was retained only after slightly relaxing the screening criteria from 3.210° Ci/yr (based on .001 of
HT13’s 3.2 x102 Ci/yr flux) to 1.0x10 Cifyr.

All sources that were retained after screening are shown in Table 6.6-5 with the applicable contaminant.
Table 6.6-5 also contains the data qualifier for the site that indicates the level of certainty associated with
the information, with a lower value indicating more certainty. '

6.6.3 Inventory Variation at Significant Sources

Approach

To examine uncertainty based on the inventory, typically a random sample is selected from an inventory
probability density function (PDF). A sample is selected for each source’s inventory and the samples are
combined to form a realization set. That realization set feeds two computer models. The first model
simulates transport of contaminants through the vadose zone, while the second model simulates transport
of contaminants through the aquifer, producing a concentration and dose at each stream. Inventory
sampling continues until each realization set has been selected and modeled, generating a set of doses at
each stream. The set of doses forms the basis for determining the dose probabilities.

PDFs were developed for the twelve significant sources at eight locations, as presented in Table 6.6-5.
The data qualifier provided a means to describe the inventory uncertainty. For data qualifiers 1 and 2, a
lognormal PDF was assumed. For the rest of the sources, a logtriangular PDF was assumed. The base
case inventory was used as the median value for each PDF. As the data qualifier increased, the
uncertainty increased and the PDF’s range of inventories increased.
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Table 6.6-2  >H Peak Flux to Water Table’

Peak Flux at Water Table
. Inventory Peak Flux
Source (Ci) Time (yr) (Ci/yr)
Sources Eliminated During Inventory Screening
Phase
Saltstone Lysimeters 7.39%x10™
E-Area Trenches 8.75
772-F Lab 1.06x10"
772-1F Lab 1.00x10"
F Process Sewer 1.11x10"!
H Canyon 1.02
ETF Receipt Tank 7.00x102
H Process Sewer 2.87x10"
DWPF 6.34x107
Low Point Pump Pit 3.17x107
Tank 16 Spill 5.00x10?
Tank 37 Spill 8.41x107
Soil and Debris Consol. 3.71x10?

Sources Eliminated During Contaminant Flux
Screening Phase

Naval Reactors CB/TS and Naval Reactors Head 4.39x10% | Other Screen’ <1.x10"®

LAW Vaults 1.66x10° 85* 9.79x10°
ILV Vaults 8.80x10° 114 8.54x10®
F Canyon 6.79x10" 23 9.2
Saltstone Vaults 1.90x10* 89° 3.8x10°®
Sources Remaining After Both Screening Phases

MWME 2.29x10° 35 6.25%x10°
OBG 2.10x10° 20 3.6x10*
TRIT 3.00x10* 41 6.3%x10°

Notes:

%Peak time from Figure 4.4-2, Inventory from Table 4.4-2, Peak flux from Table 4.4-5

3From Table L.2-1 in WSRC, 1996. 13.5 Ci per barrel after 750 years decays to less than 1x10°"® Ci.
“From Table 4.1-3, WSRC, 1994.

From PATHRAE-RAD computer run

SFrom Table 4.1-3, WSRC 1992.
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Table 6.6-3  '“C Peak Flux to Water Table’
Peak Flux at Water Table
Inventory Time Peak Flux

Site (&) (629) (Cifyr)
Sources Eliminated During Inventory Screening

Phase

Saltstone Lysimeters 2.53x10"

LAW Vaults 1.70x10*

ILV Vaults 2.24x10°

F Canyon 2.85x10™

Tank 1-8 1.15x10°

Tank 17-20 7.80x10°

Tank 25-28 & 44-47 3.34x10*

H Canyon 4.28x10°

Tank 9-12 7.97x10*

Tank 13-16 2.88x10™

Tanks 21-24 & 29-32 & 35-37 8.79x10™

Tanks 38-43 5.85x10™

Tanks 48-51 2.08x10™

Soil and Debris Consol. 9.06x10

Sources Eliminated During Contaminant Flux

Screening Phase

Naval Reactors CB/TS and Naval Reactors Head 6.79%x10* 10000° 3.60x10°
Saltstone Vaults 6.50 | Other Screen’ <1.x10™
Sources Remaining After Both Screening Phases

MWMF 3.72x10° 140 1.35
OBG 3.09x10° 180 1.12
LYSI 1.75 180 6.18x107
Notes:

"Peak time from Figure 4.4-2, Inventory from Table 4.4-2, Peak flux from Table 4.4-5

¥peak time from Table L.3-1, WSRC 1996
°From Table 4.1-3, WSRC, 1992.

Rev.0

A IEN A




September 23, 1999

2-24

WSRC-RP-99-00844

Table 6.6-4  'Np Peak Flux to Water Table'
T Am Forcing “py Forcing | Peak Flux at Water Table
ZTNp Consideration Consideration
Inventory Inventory Inventory Time Peak Flux
Site (Ci) (Ci) (Ci) (yr) (Cityr)
Sources Eliminated During
Inventory Screening Phase
Saltstone Lysimeters 2.27x10° 5.69x10™"
Sources Eliminated During
Contaminant Flux
Screening Phase
Naval Reactors CB/TS and Other
Naval Reactors Head 1.29x10 1.13x10 1.09x10% Screen'? NA
E-Area Trenches 8.85x107 2.57x107! 215" 3.15x10°
LAW Vaults 8.69x10 <1.x107®
ILV Vaults 1.75%107 <1.x10™®
F Canyon 3.53x10° 1.09x107
Tank 1-8 5.25x107 <1.x10™'®
Tank 33-34 2.11x10? <1.x107®
Other
F Process Sewer 2.15x107 Screen™
Tanks 21-24 2.45x10 2.28x10°
Tanks 38-43 9.70x10 <1.x10"'®
Tanks 48-51 1.50x10™ <1.x1078
DWPF 1.52x10% 4.68x107
Low Point Pump Pit 7.60x10* 3.80x10®
Saltstone Vaults 5.80x107 NR"
Soil and Debris Consol. 4.97x10® 4.18x10?
772-F Lab 1.91 1x1078
Tank 17-20 7.17x10" 4.26x10% 1x10™"®
Tank 25-28 4.19x10% 6.38x10% 1x10"®
Other
H Process Sewer 2.07x10™ Screen'
H Seep. Basin GW Op Unit Other
3.93x10™ Screen
Sources Remaining After
Both Screening Phases
MWMF 9.59x10? 310 9.31x10™
OBG 1.57 380 1.52x10
HT9 3.44x10 610 | 7.89x10°
HT13 2.04x1072 610 | 3.2x102"
235-F Not Plotted
1.20x10" 3.69x10™
H Canyon 3.56x10™! 1.10x10°
Notes:

"%peak time from Figure 4.4-2, Inventory from Table 4.4-2, Peak flux from Table 4.4-5

"Value is from Figure 4.4-2 which is higher than 2.62x107 shown in Table 4.4-5

2WSRC 1996, Table L.2-3 inventory about 1 order of magnitude below screen threshold.

3Table 4.3-5, WSRC 1998.

'“Screened out during earlier portion of Composite Analysis.
'*Not Reported. (WSRC, 1992) only reported **' Am flux to water table of < 10x10° pCifyr.

Rev. 0




September 23, 1999 2-25 WSRC-RP-99-00844

Table 6.6-5  Significant Sources

Data

Source Contaminant | Qualifier | Qualifier Title

MWMF *H 2 Shipping and Disposal Record, Facility
Inventories

OBG *H 2 Shipping and Disposal Record, Facility
Inventories

TRIT *H 7 Interviews with Plant Personnel

MWMF “C 2 Shipping and Disposal Record, Facility
Inventories

OBG e 2 Shipping and Disposal Record, Facility

‘ Inventories

LYSI e 1 Peer-reviewed Technical Reports

MWMF “Np 2 Shipping and Disposal Record, Facility
Inventories

OBG “Np 2 Shipping and Disposal Record, Facility
Inventories

HT9 Np 3 Process Modeling

HT13 “Np 3 Process Modeling

235-F PN 5 Process Knowledge

H Canyon 2INp 5 Process Knowledge

Rev. 0
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Parameters and distribution types describing each PDF are provided in Table 6.6-6. Case ID’s
with an N suffix are lognormal while case ID’s with a T suffix are logtriangular. Sampling
details are described in Appendix A.

After inventory sampling, this study deviated from the typical approach. A novel approach was
implemented to limit the number of computer runs needed to model contaminant transport. The
approach requires the recognition of two key relationships. First, total doses at a stream can be
calculated by summing the doses caused by releases from each source. Second, fluxes and doses
at a stream from a single source are linearly related to the source inventory, so relative inventory
changes produce equal relative dose changes (e.g., if the inventory doubles, then the dose
doubles).

These relationships allowed total doses to be calculated in a spreadsheet-type operation after
independently modeling the base case for each significant source. The uncertainty study required
scaling each source’s base results by the relative sample inventory (relative to the base
inventory), then summing the scaled results from all sources. The steps are shown in Figure 6.6-9
and are listed in Table 6.6-7.

Validity of Approach

The basic premises for this approach are as follows:

1) The total dose at a stream equals the sum of the doses from each source
2) The partial dose at a stream from one source is a linear function of the inventory.

The first premise allows each source to be modeled separately. It postulates that the effects from
one source are independent of all other sources. This premise requires that the adsorption-
desorption curve be linear and that diffusion results be additive for multiple sources. The
transport computer program models the case for a linear adsorption-desorption curve, so the first
requirement is satisfied. Diffusion results are not additive where plumes interact from two
sources. Vadose zone transport was modeled independently for each source, so no plume
interaction was permitted. In the aquifer, advection dominates such that diffusion becomes at
least a second or third order effect.

For a single source, the second premise allows that source to be modeled with a base case
contaminant inventory to generate a dose at the stream. After calculating the partial dose at the
stream for each source separately, those doses are summed to generate the total dose at the
stream.

To check the new approach, an initial sample equal to the base inventory was selected at each
source and combined to form a check realization set. The total check doses match the earlier CA
results that were obtained by simultaneously modeling each source.

Benefits of Approach

For a single contaminant, the new uncertainty approach requires a separate computer run for each
source. For a single contaminant, a traditional uncertainty analysis approach accommodates all
sources in a single computer run, but the traditional approach requires separate computer runs for
each realization. Because the double screening reduced the number of significant sites, the
computer runs for the new approach were substantially reduced. The computer run savings are
expressed in Table 6.6-8 for one thousand realizations.

Rev. 0
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Table 6.6-6  Input Probability Distributions and Parameters

} 100%

X 50% Probability | Probability
& Activity Range for Range for
Data Median Range Lognormal Logtriangular
lj.; Qualification Case Activity Factor Distribution Distribution
Value ID , Area/Location Isotope (m) ® [m/f, mf] [/, mf]

1 IN Lysimeters "C 1.75 2 [0.875, 3.5]
~ 2 2N Old Burial Ground H 2.1x10° 5 [4.2x10°,
1.05x10"]
2 3N Old Burial Ground “c 3100 5 [620, 1.55x10]
2 4N Old Burial Ground “TNp 1.6 5 [0.32, 8]
2 5N MWMF H 2,300,000 5 [4.6x10°,
1.15x107]
2 6N MWME “C 3700 5 [740, 1.85x10%]
2 7N MWME ZNp 0.096 5 [0.0192, 0.48]
3 1T HLW Tanks 9-12 “Np 0.034 20 [0.0017, 0.68]
3 2T HLW Tanks 13-16 “"Np 0.02 20 [0.001, 0.4]
5 3T H Canyon Np 0.36 50 [0.0072, 18.0]
5 4T 235-F “Np 12.0 50 [0.24, 600]
7 5T Tritium Facilities *H 30,000 100 [300, 3.0x10°]
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Table 6.6-7  Simplified Uncertainty Approach
Step Number Inventory Operation Results
1 Base Sample 1,000 Sample Inventories
2 Each Source’s Model Stream Doses from Each
Base Inventory Source for Base Inventory
Analyzed
Independently
3 Sample Scale Doses by Sample Partial Stream Doses from
Inventory / Base Each Source
Inventory
4 Sample Sum Doses for all Total Stream Doses
Sources
Check Base Sum Base Doses for all Total Stream Doses for Base
Facilities Inventory to check against
CA results that considered
all inventories
simultaneously
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Table 6.6-8  Computer Run Savings
Number of Computer
Number of Number of Traditional Runs for New Percentage

Contaminant | Sources Computer Runs Approach Savings

°H 3 1000 3 99.7

C 3 1000 3 99.7

“Np 6 1000 6 99.4

TOTAL 12 3000 12 99.6
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Total Dose Curve Generation for One Radionuclide
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Figure 6.6-9  Simplified Uncertainty Approach
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6.6.4 Inventory Variation Sampling Results

For each important radionuclide significant source (see Table 6.6-5), the following sampling,
scaling and summing process was implemented:

1. A PDF was developed for the inventory at each source
2. One thousand independent random samples were selected from the inventory PDF at each
source

The PDF’s for each radionuclide from each significant release site are shown in Figures 6.6-10
through 6.6-12.

6.6.5 Dose Results from Inventory Variations

For each important radionuclide, the base case dose curve was generated with transport modeling.
The dose curve consists of a plot of doses at a stream versus time. After sampling each
significant source inventory (see Table 6.6-5), the samples and the base case dose curve were
combined to produce total dose curves by implementing the following method:

1. One thousand partial dose curves for each significant source were generated

2. Each partial dose curve was calculated by multiplying the base case dose curve by a
random sample inventory and dividing by the base case inventory

3. Partial dose curves for each significant source were summed to generate one thousand

total dose curves.
Thus, one thousand total dose curves were developed for the following scenarios:

3H at FMB
“C at FMB
%TNp at FMB
“Cat UTR.

The complete set of total dose curves for “C at UTR is shown in Figure 6.6-13. The other plots
are not shown because of the vast amount of data required for each plot.

The total dose curves for C at UTR slope relatively steeply from time zero to 500 years. After
that time, the slope is essentially flat for the remaining 500 years. Since Figure 6.6-13 displays a
linear dose axis, only the curves with very high values are distinct from the central mass. The
visibly distinct curves displaying the greatest values originate from a combination of high sample
inventories from the OBG and the MWMF (see Figure 6.6-11).

Peak Dose Plots

For each scenario, the peak doses from the total dose curves were collected and sorted to produce
a cumulative frequency plot. These plots are shown in Figures 6.6-14 through 6.6-17.
Additionally, sorted doses were collected in bins. These histograms are shown in Figures 6.6-18
through 6.6-21.

AY
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Inventory Probability Density Functions for Tritium
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Figure 6.6-10 Probability Density Function for *H
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Inventory Probability Density Functions for G-14
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Inventory Probability Density Functions for Np-237
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1,000 C-14 Dose Curves at UTR

2500 |~

2000 =

Dose {(mrem/yr)
a
[=]
o
L |

1000 |- ~

500 p="

Figure 6.6-13 One Thousand Dose Response Curves for C at UTR
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Inventory Uncertainty Analysis
H-3 at FMB
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Figure 6.6-14 Peak Dose Cumulative Frequency Plot of *H at FMB
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Inventory Uncertainty Analysis
C-14 at FMB
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Figure 6.6-15 Peak Dose Cumulative Frequency Plot of *C at FMB
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Inventory Uncertainty Analysis

Np-237 at FMB
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Inventory Uncertainty Analysis
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Figure 6.6-17 Peak Dose Cumulative Frequency Plot of *C at UTR
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Histogram of H-3 at FMB
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Figure 6.6-18 Peak Dose Histogram of ’H at FMB
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Histogram of C-14 at FMB
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Figure 6.6-19 Peak Dose Histogram of '*C at FMB
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Histogram of Np-237 at FMB
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Figure 6.6-20 Peak Dose Histogram of >*’Np at FMB
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Histogram of C-14 at UTR
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Figure 6.6-21 Peak Dose Histogram of '“C at UTR
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The peak total dose cumulative frequency plot for *H at FMB (see Figure 6.6-14) and its
associated histogram (see Figure 6.6-18) reveal an almost lognormal distribution of results. The
most important sources based on flux to the water table are the MWMF and the OBG (see Figure
4.4-2). The inventory PDFs (see Figure 6.6-10) for the MWMF and the OBG are both lognormal,
thus the results should be essentially lognormal.

The peak total dose cumulative frequency plot for “C at FMB (see Figure 6.6-15) and its
associated histogram (see Figure 6.6-19) reveal an almost lognormal distribution of results,
although there appears to be a slight skew to the right. The most important sources based on flux
to the water table are MWMF and OBG (see Figure 4.4-1). The inventory PDFs (see Figure
6.6-11) for MWMF and OBG are both lognormal, thus the results should be essentially
lognormal.

The peak total dose cumulative frequency plot for ?’Np at FMB (see Figure 6.6-16) and its
associated histogram (see Figure 6.6-20) reveal an asymmetrical distribution of results. The peak
bin occurs around 1 Ci. To the left, the distribution steps down rapidly with very little tail. To
the right, the distribution steps down more gradually with much more of a tail. The most
important sources based on flux to the water table are HT13, the OBG, and HT9 (see Figure 4.4-
4). The inventory PDFs (see Figure 6.6-12) for HT13, the OBG, and HT9 are logtriangular,
lognormal, and logtriangular, respectively, thus the results generally would be asymmetrical.

For »"Np, the total dose for all base case inventories occurs at about the 33™ percentile of
sampled peak doses. The other important radionuclides have an all base case total dose very near
the 50" percentile of sampled peak doses. This apparent anomaly is likely caused by the
interaction of three major sources with similar peaks occurring at slightly different times and by
the mixture of lognormal and logtriangular inventory distributions. If one source’s partial peak
dose at FMB is greater than the base case peak total dose, then it does not matter what the other
partial peak doses are. Because the very high peak doses are more important than the very low
peak doses, the peak total dose curve tends to be skewed toward the higher end.

The time of the peak total dose at FMB for the base case was 476 years. The times of the peak
total doses from the uncertainty analysis ranged from 428 years to 496 years, indicating that
multiple sources were affecting the results. Table 6.6-9 shows that HT13 has the most influence,
but OBG and HT9 are almost as important. Table 6.6-9 also shows that the times of the partial
dose peaks are close. The time for the peak total dose decreased when OBG’s influence
increased and the time for the peak total dose increased when HT9’s influence increased.

The peak total dose cumulative frequency plot for “C at UTR (see Figure 6.6-17) and its
associated histogram (see Figure 6.6-21) reveal an almost lognormal distribution of results,
although there appears to be a slight skew to the right. The most important sources based on flux
to the water table are the MWMF and the OBG (see Figure 4.4-1). The inventory PDFs (see
Figure 6.6-11) for the MWMF and the OBG are both lognormal, thus the results should be
essentially lognormal.
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Table 6.6-9  *’Np Major Peaks
Peak Water Table Time Peak Dose at FMB Time
Source Flux (Ci/yr) (yr) (mrem/yr) (yr)
OBG 1.52x10* 358 2.86x10 364
HT9 8.28x107 316 1.14x10™ 506
HT13 2.62x107? 316 3.80x10™ 492
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1. Introduction.

The purpose of this report is to describe the methodology for generating pseudorandom
numbers from probability distributions of the current inventory of three radionuclides at
eight SRS facilities. For each radionuclide/facility combination, Jim Cook provided the
assumed distribution type, an estimate of the median activity level, and relative ranges that
included the best-estimate inventory level with 50% and 100% probability. All activities
have units of curies.

When the lognormal distribution was assumed, the mean and standard deviation of the
parent normal distribution were obtained from the input median and 50% relative range.
When the logtriangular distribution was assumed, the median and range of the parent
triangular distribution were obtained from the input median and 100% range.
Pseudorandom deviates from the parent distributions were exponentiated to produce deviates
from the desired distributions. Computational details are given in section 2.

The input parameters describing the assumed distributions are summarized in Table 1 below.
Note the correspondence between the data qualification value and the range factor.

Table 1. Input Probability Distributions and Parameters

50% Probability | 100% Probability
Data Activity Range for Range for
Qualifi- Median Range Lognormal Logtriangular
Cation Case Activity Factor Distribution Distribution
Value 1D Area/Location Isotope (m) (f) [m/f, mf} [m/f, mf]
1 IN Lysimeters C-14 1.75 2 [0.875, 3.5] -
2 2N | Old Burial Ground H-3 2.1E6 5 [4.2E5, 1.05E7] -
2 3N | Old Burial Ground C-14 3100 5 [620, 1.55E4] -
2 4N Old Burial Ground Np-237 1.6 5 [0.32, 8] -
2 5N | MWMF H-3 2,300,000 5 [4.6ES5, 1.15E7] -
2 6N | MWMF C-14 3700 5 [740, 1.85E4] -
2 7N | MWMF Np-237 0.096 5 [0.0192, 0.48] -
3 IT | HLW Tanks 9-12 Np-237 0.034 20 - [0.0017, 0.68]
3 2T | HLW Tanks 13-16 Np-237 0.02 20 - [0.001, 0.4]
5 3T | H Canyon Np-237 0.36 50 - [0.0072, 18.0]
5 4T | 235-F Np-237 12.0 50 - [0.24, 600]
7 5T | Tritium Facilities H-3 30,000 100 - [300, 3.0E6]

2. Discussion.

2.1. Generation of Lognormal Deviates.

For cases IN-7N in Table 1, pseudorandom deviates were generated from a lognormal
distribution for which m/f, m, and mf are the 25%, 50% and 75% quantiles, respectively.
The corresponding quantiles for the parent normal distribution are Inm — Inf, Inm, and
Inm+Inf. The central 50% of a normal distribution with mean, x4, and standard deviation,
o, is contained in the interval [ — 0.67450, ©t0.67450]. It follows that the parent
normal distribution has z = Inm and o= Inff0.6745. If Z; is a standard normal deviate
(mean zero and standard deviation one), as shown in Figure la, then the desired
lognormal deviate, Y} is obtained by
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Y, = exp{u + Zio} = exp{lam + Z;Inf/0.6745} .

One thousand such lognormal deviates were generated for each of cases IN-7N. The
standard normal deviates were generated by a commercially available computer
subroutine.

The probability density function for the standard lognormal distribution is plotted in
Figure 1b.

2.2. Generation of Logtriangular Deviates.

For cases 1T-5T in Table 1, pseudo-random deviates were generated from a logtriangular
distribution for which m/f, m, and mf are the 0%, 50% and 100% quantiles, respectively.
The corresponding quantiles for the parent triangular distribution are Inm — Inf; Inm, and
Inm+lnf. If T; is a standard triangular deviate (mean zero, range [-1,1]), as shown in
Figure 2a, then the desired logtriangular deviate, Y;, is obtained by

Y, = exp{lom + T;Inf}.

i

One thousand such logtriangular deviates were generated for each of cases 1T-5T using
the following computer algorithmn:

1) Generate a standard uniform deviate, U; (mean zero and range [0,1]);

2 IfU;<0.5,set T; = 1/2U,- —1; otherwise, set T; = 1—1/2(1—U,-) ;
3)Set Y; = exp{lnm+T;Inf}.

The standard uniform deviates were generated by a commercially available computer
subroutine.

The probability density function for the standard logtriangular distribution is plotted in
Figure 2b.

Summary.

Methods have been presented for generating pseudorandom deviates from lognormal and
logtriangular distributions with specified parameters. The deviates, 1000 for each case,
have been transmitted to you electronically. For the purpose of graphical illustration, the
value of the probability density function (p.d.f.) corresponding to each deviate was also
transmitted.
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Figure 1a. Probability Density Function of the Standard Normal Distribution
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Figure 2a. Probability Density Function of the Symmetric Triangular
Distribution in the Interval [-1, 1]
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3.0 Condition 3

Source Term/Inventory — Provide a complete source term for the composite analysis to include a
complete inventory of the Upper Three Runs watershed and a reanalysis of the source term that
was arbitrarily assigned to Cs and Sr to provide a more realistic radionuclide distribution.

3.1 Complete Inventory of Upper Three Runs Watershed

Residual radioactivity left in the A and M areas of SRS will eventually migrate through the
groundwater pathway and discharge to Tims Branch, and on to UTR and the Savannah River. A
study to estimate the magnitude of these impacts was undertaken to place an upper bound on
them.

Three major facilities could contribute residual radioactivity in future times, the closed M-Area
Seepage Basin and Lost Lake complex, the Savannah River Laboratory (SRL) Seepage Basins,
and the Savannah River Technology Center (SRTC) facility. The M-Area facilities were analyzed
as part of the site-wide Environmental Impact Statement on Waste Management Activities and
Groundwater Protection. The SRL Basins and the SRTC facility were analyzed using the
PATHRAE code to calculate releases and environmental concentrations of radionuclides. The
results are summarized in Table 3.1-1.

The M-Area results are taken directly from the M-Area Environmental Information Document
(Pickett et al., 1987), using the “No Waste Removal and Closure” option, which most closely
describes the actual actions taken at the seepage basin and Lost Lake. The SRL Basin model used
the residual inventory remaining after the most contaminated upper one foot has been removed.
The basins were assumed to be backfilled with 3 meters of material. No low permeability cap
was assumed. The SRTC model assumed that the residual contamination was contained on a 1
meter thick concrete slab with the dimensions of the central corridor of the 773-A building (i.e., it
was assumed that the radionuclides were concentrated into a smaller area than that of the entire
building).

The former processing buildings in M Area (313-M, 320-M, and 321-M) were thoroughly
surveyed and cleaned in preparation for privatization of the buildings. Estimates from surveys
conducted as part of the preparation indicate that at most a few kilograms of uranium remain in
the buildings. Because this low inventory is associated with the concrete structure, it would be
modeled using a solubility limit, thus producing an extremely low source term. Comparison with
the results from 247-F, which has a much higher inventory of enriched uranium, indicates that the
M-Area process buildings would have been screened out and no further calculations would have
been performed. Therefore, the process buildings were not analyzed further in this calculation.

The M-Area waste tanks that contained electroplating waste from the processing facilities are
now inactive. All of the waste has been removed and vitrified for disposal as mixed waste. The
disposal facility has not yet been determined; SRS has no plans to dispose of mixed waste. The
tanks have been cleaned and are awaiting final disposition. Since the tanks are above-ground, it
is expected that they will be removed and excessed as scrap metal. Therefore, neither the waste
tanks nor the vitrified waste was analyzed further in this calculation. If the disposition of the
tanks or vitrified waste changes, the change will be addressed per the Maintenance Program for
the E-Area Vaults and Saltstone Performance Assessments, and the Composite Analysis
(Attachment 1).
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Table 3.1-1 Estimated Peak Concentrations and Peak Times from A and M Areas
Tims Branch Upper Three Runs
Peak Concentration Peak Concentration Time of Peak
Radionuclide (Ci/m3 ) (Ci/m3 ) Concentration (yr)
M Area Facilities
By 44% 10" 8.6x 10" 186
SRIL Basins
Z%py 3.5x 10" 68x10" 36,000
20py 22x10™ 43x 10" 36,000
2y 1.9x 10" 3.7x10™ 12,700
By 22x 10" 43x% 107" 12,700
U 2.6x 10" 51x10™ 12,700
SRTC
*H 12x 10" 24x 1071 120
5y 2.8x 107" 55x%x10™® 2,500
2y 1.6x 10" 3.1x107° 2,500
ZNp 2.8x 10" 55x 10" 3,200
%Py 7.7x 10" 1.5x10™ 52,000
#%py 3.8x 10" 7.4x% 10" 49,000
#2py 7.9x% 107 1.6x 107 55,000

Rev. 0




September 23, 1999 3-3 WSRC-RP-99-00844

Comparison of the results in the table with the results for UTR in Table 5.3-2 in the CA shows
that the contribution to UTR from A and M Areas is many orders of magnitude less than the
contribution from the GSA.

3.2 Reanalysis of the Source Term that was Arbitrarily Assigned to Cs and Sr

Facilities where the inventory was attributed to only *’Cs or *°Sr were reformulated using the
fission product distribution table in Stewart (Stewart 1985). This resulted in additional entries in
Tables 4.4-2 and 4.4-5 in the CA. The revised tables are included here (the tables have the same
table numbers as in the CA). The result is that in a few cases, additional radionuclide sources
would not have been screened out. In some cases the recalculated inventory produced fluxes to
the water table greater that the screening value of 1 x 10 Ci/year. The additional sources are
™Se in the H-Area Sand Filter, the F-Area Sand Filter and the spills at Tanks 16, 37 and 8,°°Sr at
the H-Area Sand Filter, and the spills at Tanks 13, 9, 16, 37, and B281-F, %Tc at all of the
Solvent Tanks, the H-Area Sand Filter, the F-Area Sand Filter and the spills at Tanks 13,16, 37,
and 8, and I at the H-Area Sand Filter, the F-Area Sand Filter, and the spills at Tanks 13, 16,

37,and 8.

The magnitude of the flux to the water table results for the radionuclides and facilities listed
above are less than others that were analyzed and yielded low overall impacts. The conclusion of
this supplemental work is that the omission of these sources did not affect the doses presented in

the CA.
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Table 4.4-2 Residual Radionuclide Summary
-
E Area
Lysimoters MWME N‘;"v‘;'sf;“' Roac?our:n l|<APL Ronc'::r:al'(APL 03:;1';“' Tgn",’mss":"_;':z Lf,:’;:'o‘;:‘r’a Siit Trenches ssozh:;n;;;nnnn': Vaults LAW | Voutts iLv
cBIS Hoad S32
Building Numbor 643-7E 643.7E and 643.28E 64376 8437E 643.7E 843 643.E 8437E 8437E 8437E 661-6E 662-6E
Sito Map Pago No. 10 10,13 1. g'_‘é““d 12,810 12.8-10 10, A-12 10 10 10 10 10 10
Datos of Oporation 19781980 | 1972-1088 | 1988- 1996 1989 19942014 | 1994-2014 | 1952-1972 | 1855- 1981 1983 1995-2015 | 1981-1997 | 1995-2015 | 1985-2015
Totat Volumo Do [} DU 41.9Kg DU 11} Dy ] 7500 gal 26000 m* 211} 34000 m® 7484 m?
Roforonco No, 8-22,8-49 B-18, B49 B-16, B-49 8-40 B-26 B-26 B-16 B-38 B-24 8-43,8-32 B39 B35 832
Ha - 208E+08 | 2.34E+05 - 4326402 | GG7ED4 | 242E408 738601 | 875E+00 - 1.66E+08 | B.80E+05
c-14 1756400 | 1.86E+03 | 1.86E+03 — 4336402 | 1.49E+00 | 3.09E+03 — 2.59E-04 - — 170501 | 2.24E-03
Na-22 1,026-03 - - - - - - — - - - — -
Al26 - - — — - - — — — — — — —
K40 - — — — - — — — — - - - —
Sc-46 3.50E-02 . - - - o - - - - - - -
Cr-51 -~ - — — 2405404 | 3.74E+01 - — — — — — -
Mn-54 249E01 | 2626401 | 1.20E400 — 438E+03 | 1496401 | 5.59E401 — — — - — —
Fo-55 — o - - 280E+05 | 2.98E+02 — o~ — — — — -
Fo-50 - — — — 2406404 | 3.73E+01 — — — — — — —
R [cos7 2.12E400 — - — - - - - - - - - -
A lcoss — - — - 650E+04 | 5.94E+02 — - — — — — -
D |coso 204E400 | 1.80E+08 | 7.18E+04 - 3.14E+05 | 149E+02 | 1.66E+06 — 7.96E03 | 469602 — B.EGE400 | 1.38E+01
| NI59 - 174E+03 | 7.96E+01 — 4.99E+03 | A4.46E-01 | 371E+03 ~ 7.67E-06 — - 106501 | 5.66E-02
o [wes - 237E405 | 1.09E+04 - 576E+05 | A4.A4GE+01 | S5.0BE+05 - 7.676-04 — - — —
N Zn65 2,60E400 - - - - - - — — - - — -
v 5079 - 107601 | 6.66E03 — 304E03 | 223E07 | 721801 | S541E05 | 1.25E-02 - 200605 | 285602 | 646E-03
c Sr89 - e - e - - - - - . - —
L 5190 393602 | 1.81E+04 | 102E+03 — 169E+01 | 5.94E-02 | 1.10E+05 | 7.80E+400 | 264E02 | 288E01 | 349E400 | $.00E+02 | 1.47E+04
| Y50 - - - 169E+01 | 5.94E-02 — - — — — 7.63E401 -
o 293 - — — - 240E+04 | 2.98E-04 - 243604 | 1.02E05 — 9.94E-05 | 1.16E-05
E 2095 7.99E-01 - - 1.98E+05 | 149E+01 — — — — — - -
Nb-93m - — 240E404 | 2.23E+00 — — - — - -
Nb-94 — - - — 200E+01 | 2.98E-02 — - - —~ — - -
Nb-95 1.02E400 — — 419E+05 | 3.20E+01 — - - - - -
Nb-95m - - - 4.19E+03 — — - - - - -
Mo-93 - - 4.61E+00 - e - - - ——
Tc-99 — 383E+00 | 239E-01 — 458E-01 | 149E03 | 259E+01 | 1.83E03 | 253E+00 | 973604 | 7.52E.04 | 8A1E02 | 2.18E01
Ru-103 4.14E-01 - — — — — — - — — - -
Ru-108 1.12E400 — — - 1.34E+00 - - 707E02 | 1.28E+00 - 289E-02 | 1.66E:01 -
Rh-108 - — - — - — - - — - 6.89E-04 -
Pd-107 — - - — — — — 141E05 | 7.67E07 — 5.78E-06 — —
Ag-11om — - — - — — - 248E05 | 2.27E05 — 8.94E-06 - -
In-118m - - - - 1.56E+04 - - — - — - - -
5n-113 - - - — 1.56E+04 - — — — — - — -
Sn-119m - — - . 2.60E+05 - - — . - — - —
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Table 4.4-2 Residual Radionuclide Summary
N
F AREA
F-Aroa Tanks
235.F TIFLb | TI2AFLb | o oi‘;’zl‘l’:n o| Tok# 18 | Tankn17.20 Tonki 2528 | Tonk # 33.34 ’m;"u:' Protoss Sawar| SondFitors s“;“’,s‘:g; s
Eocllty Linos
Bullding Numbor 235.F TI2.F 7724F 221.F NA NA NA NA 247-F 081.F 204-F U
Sito Map Pago No, w02 | 11,01 11,88 12,65 15,68 18,64 13,64 1348 11,810 Closad 11, E-10 Closod
Dates of Oparation pu oU oU Bl voe- U ou U pu ou 1955-1082 | 1575-1990 | 18541888
< Tota) Volumo DU DU DU ou 800gal | 5000gal | 8000gd | 200gal 707 g DU DU ou
Roforence No. B-52 B-48 B48 B-16 B-30, B-21,8-46 | B-30, B-21,8-46 | 8-30, B-21,8-48 | B-30, B-21,8-48 B-51 B33 B45 B-18
Sn-121m - o~ -~ e - — - - - - - o
Sn-123 - ~— o - - o - - - - . b
Sn-128 - 446E-08 | 861E07 | 9.47E03 | 135E400 | 7.05E02 | 301E01 | S580E07 - — 306E-02 -
Sb125 - 572607 | 462608 - 371E+01 | 400E+00 | 574E+02 | 872E+02 — — 3.03E-03 —
Sb-128 - — - - — — — = - o - -
Sb-126m — — - - . — - - -~ - - -
To-125m — 230603 | 1.86E-04 — — - — ~ ~ — 1.58E+01 —
To-127 - — - o e - s - - - - e
Te-127m vee oee e e - e - s - e el oss
1128 — 300E08 | 2A4SE07 | 520E03 | 506505 | 312806 | 1.39E05 | 257605 - — 208602 | 357602
A [csie — 6BSE02 | 550E03 - 77601 | 182602 | 7.85E+00 | 142Es00 - - 470E02 —
A [cetss - - - ~ 820E03 | 434E04 | 165603 | G57E0S — - 160502 —
o [ceta7 — JO0E01 | 565E02 | 173E+04 | 242E+03 | 1456402 | B72E02 | 164E+03 — 602E+01 | ABIEX03 | 1ABE+01
' Ba-137m - ~ — T6AEv04 | 2.29E403 | 187Ew02 | 825E:02 | 1.56E+03 - - — -
[] Co-144 e 1.23E-03 9.87E-05 7.09E402 1.60E-02 3.21E-04 3.84E+02 3576402 - - 4,16E+00 e
N |Pr1ea - — - 7O0BE+w02 | 160E02 | O021E-04 | 384E+02 | 357Ew02 — - — —
v [Pr1aam - - — 1.02E+01 — — - — - — —~ —
¢ Pm-147 - 6.34E.02 512E03 | B.16E+03 | 6.82E+02 | 678E+01 | 1.12E+04 | 1.68E+04 — . 4.35E402
L [smast — 94BE-03 | 7.66E04 - ~ - - - - - 8.50E+01 -
! Eu-152 - - — - - — - - - 381E-02 e
D |Euiss - 370E02 | 2.98E03 — 120E+02 | 101E+01 | 135Es02 | 243E402 - — 254E402 —
£ [Ew1s5 — 133803 | 108804 ~ — - —~ — — 763503 | 9A4E+00 -
RI-181 - — - - — — — — — — — —
Ta-182 - — — - - — - - — .
Pb-2i2 - — ~ - — - ~ - - — - -
Pb-214 - - - - - - - - — -
BI214 - - - — - . . . - . - .
Ro.226 - — — - — — ~ — - 872602 -
Ra-228 — o - o — - - - o - — -
o228 - — — — — — — - — — -~ —
The228 — — — - -- - - - - - -
[Th-230 e — — — o e — — — - — e
Th-231 e — — - — o o — — - — —
Tho2sz - - — - — — — — — 6.59E-02 - -
Th-234 - — - - - - - - - — — -
Pa-234 e - o - o = e - - - - s
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Table 44-2 Residual Radionuclide Summary
—
H AREA S Area Z Area
H-Aroa Tanks
Tank # 21-24,
(Soim::m) ETF Rocoll nggsg é:wor Tank #9492 | Tonk #13-16 nz'{-asz: ;mi Tenk #3843 | Tank # 48-51 N:g’.':%:" " sanarmor sg'x"g;z‘:j" Pw:’s‘l’w DWPF :":ﬂ:‘;‘,;‘ Satstona
Inos 3537 33H38
Bullding Numbor 220:H 241H 081-H NA NA NA NA NA ou 204H OU  [aomazsow, 2o 2028 511.8 451,87
Sito Map Page No, 15F-5 '°'F'8" 1781 eiosod 16/F-12 1745 1456 14H9 1449 14,0412 15,10 Closod 15,041 19,F+4 10,45 20,G-8
Datos of Oporation | arly 503- 2005 1877~ Prosont| 1955 - 1982 ou oU DU o ou 1997-2028 | 1975-1990 | 1954.1088 | 1055.2005 | 1906-2088 | 1gs6-2038 { 10022008
Total Volumo ou 1000 L [*1Y] 400 gal 400 gal 2000 ga! 600 gal 1300 gal DU DU 211 pu 1000 gal 50 gal ou
Referonce No. B.i6 B42 B33 B30, B-21,846 | 8-30, B-21,848 | B-30, B-21,848 | B-30, 8-21,8-48 } 830, B-21,848 B3? B45 B-18 847 B4t B41 B-23
Ha 1026400 | 7.00E02 | 2.87E+01 - - - - - — - - 300E+04 | 634E02 | S.A7E03 | 1L90E+04
14 4.28E-03 - - 797604 | 288E04 | 679504 | S5BSE04 | 2.08E04 - . — — - — 6.50E+00
Na.22 - - - - o - - — - - - - o - -
A1-26 — - - — - — - - - v — o — - -
K40 — — — - - — - - — o - - — — -
Sc46 — — - - - - — o — ~ - - - — -
Cr51 - — = - - - — — - - - — - - o
Mn-54 - B e - - - — - B - - o -— o -
Fe-55 .- - - - - - -— - - — - B o~ — -
Fo-59 - - - - - - - o - - - o -~ - -
R [cos7 — — - - — — - - ~ ~ o - — - —
A Co-58 — - — — - ~ — - o o — - - -~ -
D Co-60 1716100 | 1.00E04 | SASE01 | 478E«01 | 2A7E+01 | A4QGEW0Z | O.22E402 | 7.10E01 — — = . 204E402 | 1.47E+01 | 2.00E+02
] NI-59 5.04E-03 - - SEOI | 445601 | BATEQS | 40ZE01 | 187EQR — -~ o . 2395400 | 120601 | 2.00201
o [wes - p - - o - — - - - ~ - 2076002 | 1.40E+01 | 2.00E401
N [zmes - - - - — — - o - - - - - - -
v [sere 115603 — - 300E01 | 275601 | 6.0E01 | 281E01 | 241E03 | 1.86E04 | 224802 — - 234801 | 147602 | 3.20E402
S - o - - - — — s o - - - —- - —
L 5190 139E+02 | 400504 | 1.04E401 | 1.67E+404 | 140E+04 | G.02E+04 | 208E+04 | 141Es02 | 284E+01 | G41E+03 | 5.35E408 - 5176404 | 2.50E403 | 6.80E402
' V50 1.39E+02 - — 1676404 | 140E+04 | 3.82E404 | 208E+04 | 1.41E+02 - — - — 5325404 | 2.60E+03 -
D |zees - - — - - - - . 9.83E04 | 1.06E.01 - o 1046100 | 0.70E02 | 260501
E Zr-85 - . - — - - - o e — oo o 1.74E-02 8,70E-04 [l
Nb-93m o — — - ~ - - ~ - - — - - — —
Nb-94 - - P o, - - e - . . »aw . - —— -
ND-95 — - " - - — - - - = - - 367602 | 1.84E03 —
Nb-85m . - - — — e Ee= - - . e £ n—- ee .
M°.93 - — - — —— - - ——— ma— o e - -— .- -
To99 4.28E02 o - 520E400 | A470E+00 | B6SE400 | S.02E00 | 0.62E02 | 660EQ3 | BO4ED1 | 631E01 - 4.26E400 | 21301 | 6.50E+04
Ru-103 - o — - - - - — - - - - — — =
Ru-106 852E+00 | 5.00E-03 — B.0ZE03 | A76E04 | 206E+01 | A63E401 | 1.04EQ3 | 257E01 | 1.02E+00 - - 2695403 | 1.05E+02 | 9.30E+08
An-106 8.92E400 - - O02E03 | AJ6E0A | 206401 | AGIEI01 | 1.04E03 - - - - 2645403 | 1.02E402 -
Pd-107 - — - . — - — - 514E05 | 6.16E43 - - 157602 | 785604 | 2.00E02
Ag-110m - - - — - - - - 794E05 | 9.55E03 - - 225E401 | 1.13E+00 | 5.80E-01
In-113m - — - - ~ — - - — - - - - - -
Sn-113 — — - — — — — — — — - - - - —
Sn-119m — — — — — — — — — — — — ~ — —
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Table 44-2 Residual Radionuclide Summary

H AREA S Area Z Area
H-Aroa Tenks
w2128,
(s:;:’g;]’;\s) ETF Rocolet Pmcl%jsz%:wor Tank #5492 | Tank #1316 T;tsszj 5:14 Tark #3843 | Tork # 4851 Ni‘?"r“: "| sand Fter Sg“#g: Sasin P;go"‘gm DWPF m;ml Stltstona
Jnos 3537 1334138
Bullding Numbor 2211 241H 081H NA NA NA NA NA DU 2044 DU [emvzsan 2] 2528 5118 4514167
Site Map Page No. 1555 “"F‘B“ 78 Grosed 18,512 1745 1456 1449 ATy 14,012 15H-10 Closod 15,04 19,54 1945 20,G-8
Datosof Operation  Earty 50+ 2008 1677~ Prosont| 1955- 1982 oyU DU o ] ) 19972028 | 1975-1990 | 1954-1988 | 1955-2005 | 15062008 | 1062038 | 10922038
Tolal Volumo DU 1000L [ 400 gal 400 gal 2000 gal 600 gal 1300 gal DU DU oU oU 1000 gal 50 gal DU
Rofarenco No. B85S B42 B33 B30, B-21,B48 | 830,8-21,846 | 830,821,946 | B30, 821,846 | B30, B-21,848 B39 B4s B8 B7 B41 B41 823
Sne121m - - - - — - - - - - - —~ 513E02 | 257603 | 2.60E408
Sn123 — — — — — — — — - — - - 4.55E01 | 2.28E02 -
Sn126 1,38E-04 - - 412E01 | 3.60E01 | S.16E01 | 213501 | 2.80E03 | 255604 | 007602 - — 256E01 | 120502 | 1.30E+02
5b-125 - 6.00E-05 - 485E400 | 1.61E+00 | 1.90E+02 | 1.78Ew02 | 237E01 | 327605 | 3.93E-03 - - 1436403 | 7456401 | 6.50E403
Sb128 — - — — — ~ — - — — - - — — 1.30E+01
5b-126m - - - — — - — — — — - — 260501 | 1.90E02 -
Te-125m - 6.00E-05 — - — - - - 131601 | 1.58E+01 - - 3426402 | 171E+01 || 2.00E+02
To-127 - - —- - — - = - — - - - 1.49E-01 | 7.45E03 -
To-127m — - — —- — — - — - - - - 153501 | 7.85E-03 -
1129 7.79E05 | 270E05 | 1.28E01 | 214E05 | 1.90E05 | S.J1EG5 | 1.06E05 | 148507 | 17908 | 206802 | 1.54E+00 p 1.24E02 | 6.20E04 | 2.00E+01
R [cs134 - - 654502 | 3.08E01 | 770602 | 421E401 | 4.27Ee01 | 107602 | 0926400 | 471Es02 - - 303602 | 1526401 | 6.50E+01
A |cs3s - - — 350E03 | S.41E03 | 572603 | 259E03 | 209E05 | 1AE0E | 161E02 -~ - - — 3.90E02
D {cster 2.60E402 | BOOE-03 | 6O7EH00 | 4,60E402 | BABEH02 | 2156403 | 1.12E+03 | B.40E+00 | 4.00E+01 | 481Es03 | 1.51E+02 - 286E+03 | 1436402 | 2.65E+04
e i Ba-137m 2.46E402 - — 0.43E4102 | BOOE#02 | 203E+03 | 1.06E+03 | 7.04E+00 - — - ~ 2708403 | 1.35E402 —
o [cosa 1.066+01 - — 420503 | 205604 | GOSEH0! | 245E402 | 5.O5E04 | 7.06E02 | 4.16E+00 - - 1.69E+04 | 8.45E+02 | 3.20E400
3 N [Pr1ad 1.00E+01 - — 4.20E03 | 205604 | GOSEWO! | 245E402 | 5.05608 - — - - 1.69E+04 | B.A45E+02 -
- v [Pridam 1,53E-01 — - — - - - - - - - - 2.04E402 | 1026401 —
¢ [Pmiar 1226402 | 5.00E-04 - 1306402 | Q3.84E+01 | 586E+03 | 5556403 | 5.83E+00 | 3.62E400 | 4.35E+02 - - 4056404 | 208E+03 | 8.00E+03
L Sm-151 - - - - - - - - 542601 | 6.52E+01 - - 410E+02 | 210E+01 | 2.00E+03
| Eu-152 ot - - - - — - - - - - - 6376400 | S.49E01 | 5.80E+00
b [ew1sd - - - 1726402 | 1.10E+02 | 8.80E+02 | 5.9BE+02 | 2.04E+00 | 2.12E+00 | 2.55E402 - - 1076403 | 5356401 | 6.50E+02
€ Eu-155 - - - - — - - — 7.62E02 | 0.16E+00 - - 8216402 | 41E+01 | 9.20E402
Hi-181 - - — — — - - — - - - - — — -
Ta-162 - - - - - - - - - - - - - - -
Pb-212 - - - - - - - - - - - - - — -
Pb214 - - - - - - - - o - - —- - - -
Bl-214 - - - - - - o - o - - - - - -
Ra-226 - - 7.63E02 — — - - — - - - - o — -
Ra-228 - - - - —~ - - - - - - - - — —
Ac228 - - - - o - — — - - - - — - -
The228 - - - - - — - - - - — - - — 1.30E03
Th-230 - - — - — ~ - = — - — — - — —
Th231 - o - - — - - - - - - — - — 1,50E-01
Th2s2 — — 7.38E02 | B.J0E04 | 112603 | 212604 | 2.82E04 | 5.55E09 - — - — - — o
Th2a - — - o - - — - — — - - - - 2.00E03
Pa-234 — - - - — - — - — — - - - o 3.90E-03
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Table 4.4-2 Residual Radionuclide Summary

H AREA S Area Z Area
H-Aroa Tanks
.24, olval
Soommmsy | T Progoss Sowor Tank# 5.2 | Tank 413416 | 2602,ond | Tonk #3040 | Tenkcwdnst | Tama | SendFior S ot | Prosesang | OWPE | bt | Sy
yines 3537 HazHes
Bullding Numbor 221-H 241H 081-H NA NA NA NA NA Dy 204H [ s, 202 5118 451,87
Sto Map Pago No. 1555 |98 781 goged 16,5412 1746 1458 1449 1449 14,012 15H-10 Closod 15,01 19,64 19,45 20,G:8
Datos of Oporation Eoy 595 |1077- prosom| 1055 1982 U ou ou U v 1897-2028 | 1975.1990 | 1954-1098 | 1955.2005 | 10962038 | 1996-2038 | 1992- 2008
Total Volume oU 1000 L 21 400 gal 400 gal 2000 gal 600 gal 1300 gal ou bu DU pu 1000 ga) 50 gal DU
Roference No. B-156 B-42 B33 B-30, 8-21,8-48 | B30, B-21,8-48 | 8-30, B-21,848 } B-30, 8-21,8-48 | B30, 8-21,8-48 B39 B4S B-18 817 B4t B4t B-23
U232 - — - 140E04 | BBSE05 | 425605 | 455606 | 8.08E-08 ~ - o - 146E01 | 730E03 | 450502
U-233 7.46E-10 - — 260502 | O01E02 | S560E02 | A496E03 | 886E04 — — — - — — 2.60E-03
U234 444E-02 . 191601 | O80E03 | S5ASE03 | 257E02 | 16002 | 245E04 - — 153601 - 460501 | 200502 | 260501
U235 6.42E:04 — — 220604 | 191E04 | 4.84E04 | 284E04 | 26BE0S — — 1.06E-01 - - - -
R [uzs 9.54E-03 - - 417604 | 522E08 | 543E03 | G60E03 | 471E05 - ~ - - 334E02 | 1.87E08 —
A |uas 2.60E-05 — 101E01 | A442E03 | 251608 | 243603 | 174E03 | 1.16603 - ~ 135E.01 - -~ — 200503
o |npas7 356E01 — — 344E02 | 204E02 | 245E02 | 970803 | 1.50E04 — — — - 152602 | 760E04 | 580E-02
' Np-239 — - — 228E:02 | 574E+01 | 206E+03 | B.45Es02 | 131E+00 - - - - — - —
o [puzse — - - - — — — — — — - - 106601 | 530603 —
N |pPuzss 102E+03 | A4O0E05 | B27E01 | 202E+02 | GOBE+O1 | 182E403 | 7.22E402 | 1.46E+00 | BO0E+01 | 235E+01 | 1.18E+00 — 120E+03 | 645E401 | 4.90E+01
v [Puzse GOOE+00 | 1.00E05 | 550E+00 | 430E+00 | 278E400 | 166Es01 | 7.95E400 | 7.44E01 | 1.00E+01 - 4.06E400 - 1216:01 | 605601 | 131E+02
c  {ruaeo 3.10E+00 — — 190E+00 | 107E+00 | 140E+01 | AS7E+00 | 182E-01 - - — - 770Ev00 | 385E01 | 3.20E-01
L [Puesy 1.06E+02 — ~ 300E+01 | 4.79E+00 | BATE02 | 44ER02 | 1.07E+00 ~ — - - 145E403 | 7.256401 | 9.20E401
] Pu242 315602 o = 307603 | 510B04 | 289E02 | 116602 | 212804 — ~ - - 108E02 | 530504 —
D [puzas - - — — — — — — - - o — - —
€ [ame#1 - — 207601 | 108E+02 | ASIEW01 | 772E+02 | 040E+02 | 2.33E+00 - — 3.03E01 — 186E+01 | 9.30E01 | 1.30E+02
Am-242 - — — — — - - - — - - — 245602 | 120E03 | 65002
Am-24zm - - — 383E02 | SA40E02 | 521E02 | 213802 | 7.84E05 — - - - 247602 | 124608 | 6.50E-02
Am-243 — — — - — ~ — - - - - - - 380502
cme242 - — —~ -~ — — - — - - — — 603E02 | 302603 ] 650E-02
Cm-243 - - - - - - - - - - - - - 2.60E02
Crm-244 - = 272802 | 114E01 | 850E02 | A4O03E01 | 237601 | 967E04 | A4.00E¢01 - - — 280E01 | 140802 | 6.50E-01
Cm-245 - — - 104E05 | O9.BE06 | 275605 | 198E05 | 6.59E-08 -~ — - - — —
Cm-246 e e o g — - o o - - o s o o o
Cm-247 - - - - — — — — - — — - — — —
Cm248 - - ~ - . - — — — - - - — — —
1249 - - ~ — - — - - - ~ - - — — -
251 - ~ - - - - = - — - — - — — -
252 - -~ - - - — . - — — — - - — —
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Table 4.4-2 Residual Radionuclide Summary
—_—
Various Spills
SPHALTOTK | spitan Tanko| SPHALTNk | Spilal | - SUOL | qom ot Tank 3] spil et Tank el 'g:k“;"?;‘;;;
Bullding Numbor Tank 13 Tank9 Tank 16 Tenk3? | B2819F Tank 3 Tank 8 B52813H TBA
Sit Map Pago No, [ DU DU DU Dy DU DU DU DU
Dates of Oporation Dec-83 May-67 Sop-60 Feb-89 [Startup-1873| Aug-75 Apr-81 Startup - 1873, TBA
Tolal Volumo 100 gal DU DU DU DU DU DU DU seaso0yd®
Reforenca No. 84,838 B4,B38 B8 85,897 84 38 84,838 B4 625,82, 820,
U.232 - - - - - - - - —
U-233 - - - - - - - - -
U234 - - - - - - - - B.54E-02
U235 - - - - - - - - 0.50E-03
R U-236 — = - — - - — — 6.20E08
A (U2 - - - - — - — - 8.54E-02
o INp2w — - - - — - — - 425607
1 Np-239 — — - - — — - - 5.00E-05
o [puzss - - — — — — — — —
N Pu-238 — - - - — - - — 207E:02
u Pu-239 - — 200E01 | 336601 - — - — 1,256-01
c Pu-240 - - - - — - - — 4.67E-05
L Pu-241 - - - — - —~ — — 2.10E-03
! Pu-242 — - — — — ~ — s —
o Pu-244 — - ~ o — - — e —
£ |amen — - - — — — — — 312602
Am-242 — — — - - o - — —
Am-242m — — - - - - - - -
Am-243 — - - - - — — - -
Cm-242 — — - - - - — ~ —
Cm-243 - = — - - — — — —
cm-244 - - - - e — - — —
Con-245 — - — e — o~ - — -
Cm-246 - — — - - — — - —
Cm-247 — — — e e - - — -
o Cm-248 e e bead haed o faed e fead e
L 1249 — — - - — — o — -
i 1251 - - - — - - — — -
ct-252 — - - - s — e — -«
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Table 4.4-5 Results of Flux to the Water Table Calculations up to 1,000 Years

WSRC-RP-99-00844

HSAND HLTO9-12 | HLTI13-16 | HLT21-24 | HLT38-43 | HLT48-51 |ETFTANKS TRIT FSEEP
Cilyr Ci/yr Ci/yr Cilyr Cifyr Cilyr Cilyr Cifyr Ci/yr
H-3 2.52E-02} 6.30E+03
C-14 1.95E-07 7.07E-08 1.16E-07 1.36E-07 3.69E-09
Ni-59 8.36E-06]  7.02E-06 <10E-18 <10E-18 <10E-18
Se-79 6.98E-04 9.73E-04 8.68E-04 1.84E-03 <1E-18 <1E-18
Sr-90 1.58E-04 1.22E-02 1.03E-02 <1.E-18 <1.E-18 <1.E-18 3.84E-10
Zr-93 <1E-18
Tc-99 6.57E-02 1.65E-01 1.46E-01 2.58E-01 1.06E-01 9.49E-04 6.05E-05
Sn-126 <1E-18 4.70E-05] 4.18E-05 <1.E-18 <1.E-18 <1.E-18
I-129 9.52E-04 4.08E-07 3.68E-07 6.73E-07 2.59E-07 2.83E-09 5.06E-06 6.80E-04
Cm-246
Cf-252
Ra-226 1.51E-10] 2.34E-10] 2.74E-18 <1.E-18 <1.E-18 2.73E-13 4.66E-09
Th-228
Th-230 8.16E-10 1.27E-09] 4.03E-17 <1.E-18 <1.E-18 1.87E-12 1.88E-08
Th-232 1.04E-15 1.62E-15 <1.E-18 <1.E-18 <1.E-18
U-233 2.36E-05 2.73E-05 2.79E-05 <1.E-18 <1.E-18
U-234 3.65E-06] 5.48E-06 1.35E-05 <1.E-18 <1.E-18}  0.00E+00 0.00E+00
U-235 <1.E-18 2.08E-07 1.74B-07{ 2.47E-07 <1.E-18 <1.E-18] 0.00E+00 0.00E+00
U-236 390E-04| 2.96E-04f 2.71E-06 <1.E-18 <1.E-18 0.00E+00
U-238 4.04E-06| 2.39E-06 1.06E-06 <1.E-18 <1.E-18 0.00E+00
Np-237 7.89E-03 2.62E-02| 2.28E-06 <1.E-18 <1.E-18 0.00E+00
Pu-238 1.25E-08 1.94E-08 <1.E-18 <1.E-18 <].E-18
Pu-239 6.88E-07 1.94E-08 3.01E-08 <1E-18 <1.E-18 <1.E-18] 0.00E+00 0.00E+00
Pu-240 4.18E-05 3.18E-05 <1.E-18 <1.E-18 <1.E-18
Pu-241 8.60E-17 1.34E-16 <1.E-18 <1.E-18 <1.E-18
Pu-242 <1.E-18 1.98E-09 <1.E-18 <1.E-18 <1.B-18
Am-241 5.97E-18]  7.70E-18 <1.E-18 <1.E-18 <1.E-18 0.00E+00
Am-243
Cm-244 <1.E-18 <1.E-18 <1.E-18 <1.E-18 <1.E-18
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Table 4.4-5 Results of Flux to the Water Table Calculations up to 1,000 Years
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Tank 13

Tank 9

Tank 16

Tank 37

B281-F

Tank 3

Tank 8

B281-H

Spill

Spill

Spill

Spill

Spill

Spill

Spill

Spill

H-3

2.36E-02

3.82E-02

C-14

Ni-59

Se-79

4.35E-05

7.65E-06

1.15E-04

1.94E-04

1.38E-06

4.87E-06

3.49E-04

4.13E-06

Sr-90

8.84E-01

1.55E-01

7.93E-03

9.19E-04

1.41E-06

6.71E-16

4.80E-14

4.23E-06

Zr-93

8.20E-07

3.19E-07

7.40E-06

8.05E-06

<1E-18

<1E-18

<1E-18

<1E-18

Tc-99

3.62E-04

6.37E-05

9.58E-04

1.61E-03

1.15E-05

3.42E-05

2.46E-03

3.45E-05

Sn-126

2.41E-06

4.23E-07

6.35E-06

<1E-18

<l1E-18

<1E-18

<1E-18

<1E-18

1-129

2.43E-04

4.26E-05

6.40E-04

1.09E-03

7.77B-06

2.61E-05

1.88E-03

2.33E-05

Cm-246

Cf-252

Ra-226

Th-228

Th-230

Th-232

U-233

U-234

U-235

<1E-18

<1E-18

U-236

U-238

Np-237

Pu-238

Pu-239

5.72E-08

5.72E-08

Pu-240

Pu-241

Pu-242

Am-241

Am-243

Cm-244

Rev. 0
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4.0 Condition 4

Include in the addendum fo the composite analysis the assumptions and justification for the
assumptions used in the analysis.

Table 4-1 lists the assumptions in the Savannah River Site Composite Analysis (CA) with their
associated justification. Where the justification for the assumption is stated in the CA, or where
the justification is self-evident, the assumption was omitted from the list.




September 23, 1999 42

WSRC-RP-99-00844

Table 4-1 Assumptions and Justifications for the Savannah River Composite Analysis E-Area Vaults
and Saltstone Facility

Location in
CA
Document

Assumption

Justification

Section 1.0 Summary and Conclusions

Page 1-1

...prepare a CA that evaluates the impact to a
hypothetical future member of the public from
all radioactive sources that potentially interact
with LLW disposal facilities. Therefore, the
CA considered interaction of radionuclide
sources in the GSA with the active E and Z
Area disposal facilities.

The intent of the USDOE requirement for a CA is to
consider the potential impact of other sources on the
operations of a LLW disposal facility. SRS chose to
restrict the CA to those sources within the GSA
because it is those sources that would influence
operations at the LLW disposal facilities.
Radionuclides from other sources at the SRS, such as l
the reactor areas, will eventually migrate through
groundwater to surface streams and will ultimately

mix with contaminants from the GSA in the Savannah
River. However, by the time the contaminants have l
mixed in the River, dilution will be so great that the
calculated impact will be small.

Therefore, the mouth of Upper Three Runs is
the appropriate point to assess the effect of
sources that potentially interact with E and Z
Areas.

]
The mouth of UTR is the closest point to the GSA that |
a hypothetical future member of the public could
reasonably be expected to be exposed to radionuclides
from the GSA, given the current SRS land use plan.

The CA included for completeness the
assessment of the mouth of Four Mile Branch
and the Savannah River at the Highway 301
bridge.

The GSA includes facilities that drain to FMB as well
as UTR. Even though a local groundwater divide
effectively prohibits those sources which drain to !
FMB from influencing UTR, it was felt to be
worthwhile to include the analysis of the FMB
watershed for completeness since the FMB watershed ‘
includes past waste disposal facilities.

Section 2.1 Introduction, Purpose and Scope

Page 2-2/3

Z-Area and E-Area LLW disposal facilities and
other sources of radioactive material in the
vicinity of these facilities. Total projected dose
from all sources will be compared with the
USDOE primary dose limit of 100 mrem per
year. The ALARA concept will also be
explored in terms of estimated maximum
individual doses, collective doses, and
alternative controls. For example, if projected
maximum individual dose is in excess of 30
mrem per year, an options analysis to identify
alternatives that would reduce future doses
would be explored.

The USDOE guidance for conducting the CA requires
inclusion of the active LLW disposal facilities (i.e., Z-
Area and E-Area) and other sources of radioactive
material. The guidance further requires that the total
projected dose from all of the sources determined to
interact be compared with the USDOE primary dose
limit of 100 mrem in a year. The guidance also
requires consideration of the ALARA concept. It also
requires development of an options analysis if the
projected maximum individual dose exceeds 30 mrem |
in a year.
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Section 2.2 Description of the GSA

Page 2-3 The GSA contains major processing and waste | It was assumed that several of the facilities within the
management areas that will contain residual GSA (e.g., former LLW burial grounds, seepage
radioactivity after USDOE operations at SRS | basins, HLW storage tanks) would not be “clean-
cease. The areas are E Area, F Area, H Area, S | closed” (i.e., all radioactivity removed prior to
Area, and Z Area. closure). Thus, it was assumed that some residual

radioactive material would remain in the GSA when
all operations and clean up activities had been
completed.

Section 2.3.5.2 Floridan Aquifer System

Page 2-23 Because of relative hydrologic isolation due to | Within the GSA, the Meyers Branch confining system

the Meyers Branch confining system, only the
Floridan aquifer system is of interest in the
Composite Analysis of potential groundwater
contamination from operations at the GSA. The
Floridan aquifer system is comprised of the
lowermost Gordon aquifer unit, the Gordon
confining unit, and the uppermost Upper Three
Runs aquifer, which contains the water table.

separates the Floridan aquifer system from the
underlying aquifer systems. Because of higher
hydraulic head in the lower aquifer systems than in the
Floridan system, water tends to migrate upward from
the lower aquifer systems into the Floridan system.
Thus, sources of radioactive material within the GSA
cannot contaminate the lower aquifer systems.

Section 2.4.1 Points of Assessment

Page 2-34 Two media could be contaminated by The PAs for the E-Area and Z-Area LLW disposal
radionuclides contained in facilities located in | facilities showed very little potential for migration of
the GSA: groundwater and surface water which | non-volatile radionuclides from the disposed waste to
is recharged by groundwater. Contamination | the ground surface. Thus, the only potential for
of the ground surface is not expected, and thus | migration is via groundwater. Due to the local
air and soil are not routes of potential hydrogeology, the two streams, FMB and UTR
contaminant transport. capture groundwater within the GSA, thus,

groundwater and surface water are two media that
could be contaminated by radionuclides contained in
facilities located in the GSA. Although the PA for E-
Area evaluated the migration of volatile tritium from
disposed waste, it was judged that such migration
would not contribute significantly in the CA because
of dilution resulting from the transport to the much

' more distant point of assessment.

Page 2-34/5 Land-use planning for the SRS (Appendix A) | The SRS Land Use Plan foresees no return of any
indicates that release of the site to the public portion of the SRS to unrestricted use by the public.
for unrestricted use will not occur over the time | The Plan foresees only heavy industrial use for the
period of this analysis; therefore, on-site use by | GSA. Therefore, the future public will have no access
the public of potentially-contaminated to groundwater within the GSA.
groundwater is not a reasonable expectation.

Page 2-35 Contaminated surface water is considered a Due to the local hydrogeology, the two streams, FMB

potential source of exposure to a hypothetical
future member of the public in this analysis.

and UTR capture groundwater within the GSA. Both
FMB and UTR drain to the Savannah River which
borders the SRS. Thus, the future public could be
exposed to contaminated surface water.

o e ——— e
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While land-use plans are expected to restrict
use of the SRS during the time period of the
analysis, the confluence of on-site streams with
the Savannah River poses a potential means of
public access to contaminated environmental
media. Thus, the points of assessment for this
analysis are the mouths of UTR and FMB and
the Savannah River.

The SRS Land Use Plan foresees no return of any
portion of the SRS to unrestricted use by the public.
However, the Land Use Plan does not include
restricted access to the Savannah River adjacent to
SRS. Thus, the future public will have access to the
mouths of UTR and FMB (the confluence of the
streams and the river) and these points are logical
points of assessment.

Thus, the mouths of UTR and FMB, at the

furthest downstream point where stream water
remains undiluted with Savannah River water,
are points for the assessment of potential dose
to a hypothetical future member of the public.

To provide an appropriate degree of conservatism in
the analysis, it was assumed that the public would
have access to water in UTR and FMB at the mouths
of the streams but before dilution of the stream water
with water from the Savannah River.

Page 2-35

Additionally, the Savannah River will continue
to be a point of public access.

Since the Savannah River is now accessible to the
public and the SRS Land Use Plan does not include
restrictions on access to the River, the Savannah River
is logically a point of public access.

...this composite analysis evaluates the dose to
a hypothetical future member of the public at
the highway 301 bridge, 20 km downstream of
the SRS.

Dose was evaluated due to exposure to Savannah |
River water at the highway 301 bridge for

convenience of comparison with data from the SRS
Environmental Monitoring Program.

Concentrations of radioactive material at the
mouths of UTR and FMB will potentially
include contributions from sources outside the
GSA. At the highway-301 bridge, all sources
of residual radioactive material on the SRS
could potentially contribute to calculated dose.
The composite analysis, however, has only
considered the sources within the GSA because
it is those sources that could influence
decisions regarding operations of the LLW
disposal facilities.

Several sources of radioactive material outside the '

GSA could contribute to contamination of UTR (e.g., !
M-Area seepage basin, SRL seepage basins) and to
FMB (e.g., C-Reactor). Eventually, at the highway-
301 bridge, several miles downstream of the SRS, all
sources of residual radioactive material on the entire
SRS would contribute to the potential dose to a
hypothetical future member of the public.
Nonetheless, SRS decided, for this first iteration of the
CA, to only consider sources within the GSA. This
decision was made for several reasons. First, it was
judged that the sources outside the GSA would make a
relatively small contribution to the total dose. Second,
if a source outside the GSA contributed a significant
amount to the total dose and the total dose warranted
some action, the action would not involve operations
of the LLW disposal facilities. Rather, the action
would involve remediation of the contributing source. |
Third, USDOE guidance is that the CA is an interim
requirement focussed on the active LLW disposal
facilities. USDOE is developing a comprehensive
environmental management systems approach which
will consider all potential sources of residual
radioactive material on a site. Thus, this first iteration
of the CA need not include all sources of residual
radioactive material on the SRS.
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Page 2-36 Two other locations were selected to assess the | USDOE guidance for the CA indicates that sensitivity
sensitivity of the composite analysis to future | analysis should be focussed on land use, Alteration of
land use decisions. These locations are on the SRS Land Use Plan to permit public access to
Upper Three Runs and Four Mile Branch, just | UTR and FMB on the current SRS reservation was
downstream of the recharge points from considered credible but unlikely. However, it was not
groundwater passing under the GSA. These considered credible that the Plan would be altered to
locations were selected because they represent | allow public access within the GSA. Thus, in the
points at which maximum surface water sensitivity analysis, the public was assumed to have
concentrations are expected to occur. access to the streams up to the edge of the GSA, but

not within the GSA.

Page 2-37 For the assessment of potential collective dose | The SRS annual environmental report assesses the

to future populations, the population within an
80-km radius of the center of the SRS is
assumed to participate in recreational activities
at the highway 301-bridge location on the
Savannah River. Two additional locations on
the Savannah River are also used: 1) 160 km
downstream of the SRS at the Beaufort-Jasper,
SC water treatment plant; and 2) 160 km
downstream of the SRS at the Port Wentworth,
GA water treatment plant. These locations
were selected because they represent present
populations considered in the SRS annual
environmental monitoring public report
(WSRC, 1996¢).

potential dose to the current population within 80-km
of the SRS, which is consistent with NRC Regulatory
Guide 1.109. The report also assesses potential dose
to downstream river water users. It was decided that
the CA should consider the same populations.

Section 2.4.2 Time of Assessment

Page 2-37

...the Composite Analysis for the SRS GSA
considers maximum doses that may potentially
be received by a hypothetical future member of
the public within a time period of at least 1,000
years. For long-lived and strongly-sorbing
radionuclides, the actual peak dose may occur
at times beyond 1,000 years due to slow transit
times in soil and groundwater. For these
radionuclides, a dose at 1,000 years is
estimated, along with a peak dose and the time
of occurrence of the peak dose.

USDOE guidance for the CA requires that doses
within 1,000 years following closure of the LLW
disposal facilities be considered. The SRS CA
calculated doses over this 1,000-year period.
Additionally, for completeness, the CA presented the
calculated maximum dose, and the time of the
maximum, for doses occurring beyond the 1,000-year
period.

Section 3.2.4 Data Quality Objectives, DQO Development, Step 4: Define the Study Boundaries

Page 3-6

Due to the projected Composite Analysis
completion date of September 1997, no data
provided after first quarter of 1997 were used
in this Composite Analysis.

To allow completion of the CA on the schedule that
had been committed to, it was necessary to establish a
time-frame after which no further data would be
included. The first quarter of 1997 was selected.

There is no way to statistically validate the
historical records; rather, many different
sources of data were exploited to limit
uncertainty.

Since it was judged to be impossible to develop
statistical validation of the historical data records, it
was decided to use as many different sources of data
to limit the uncertainty.

R S A Ay s~ VA S R s AR S
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The scope of the Composite Analysis is
confined to residual radionuclide inventories
and releases. Releases that contain no
radioactive contaminants were not considered.

USDOE guidance on the CA restricts the analysis to
radiological constituents only.

Section 3.2.7 Step 7: Optimize the Design

Page 3-7

After consideration of these two alternatives, a
program of collecting historical residual
radionuclide data for the GSA was identified
as the most effective and timely method for
compiling the initial inventory for the
Composite Analysis.

The cost and lengthy time that would be required to
characterize existing contamination by collecting
samples and analyzing them resulted in the selection
of historical data to develop the necessary source
characterization.

Section 4.1.1 Source Term Development, Potential Sources of Radioactive Material, E-Area

Page 4-4

For these tanks a total of 550 Ci of alpha
emitters and 11 Ci of beta-gamma emitters are
estimated to be present, based on an assumed
inventory of 25 Ci of alpha emitters and 0.5 Ci
of beta-gamma emitters in each tank. The alpha
activity is assumed to be 40 percent ***Cm, 50
percent 2®Pu, and 10 percent **Pu. It is also
assumed that there are 0.5 Ci of beta-gamma
emitters in each tank for a total of 11 Ci. The
beta-gamma activity is assumed to be '*’Cs
(Cole 1996a).

Since there are 22 tanks, the total inventory is 22
times the estimated average inventory. The assumed
distribution of alpha emitters is based on
spectroscopic analysis of tank residues. The review
team challenged the assumption that all of the beta-
gamma activity is '*’Cs, which is based on the solvent
tank remediation team’s analyses. The inventory has
been reassessed, based on fission-product
distributions, to estimate the inventory of a number of
other radionuclides.

Page 4-5/6

For the purposes of this radionuclide inventory
estimate a total of 225 Ci of alpha emitters and
4.5 Ci of beta-gamma emitters are estimated to
be in these nine tanks, based on an assumed
residual activity of 25 Ci of alpha emitters and
0.5 Ci of beta-gamma emitters in each tank.
The alpha activity is assumed to be 40 percent
244Cm, 50 percent 28py and 10 percent 29py.
The beta-gamma activity is assumed to be
1¥7Cs (Shappell 1996).

See above.
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Section 4.1.2 F and H Areas

Page 4-8/9 The F- and H-Area Sand Filters are part of the | The assumed period of operation was conservatively
off-gas system for the F- and H-Area assigned, based on operating history, to fully
separations facilities. The sand filters are encompass, and slightly exceed, the actual period of
contaminated with radionuclides; therefore, operation. The distribution of fission products in the
they may contribute to the Composite sand filters is based on analysis of the air stream being
Analysis. For the purposes of this study, the filtered. The alpha activity distribution is based on the
two old sand filters were assumed to have operational history of the two facilities.
operated from 1960 through 1990 and the two
new sand filters operated from 1975 through In response to Condition 3, the fission product
1990. Measurements show that during canyon | distribution was reassessed to include longer-lived
operations each of the filters accumulate a total | species such as *Tc.
0f 2000 Ci/year of beta-gamma activity and 0.5
Ci/year of alpha activity. The beta-gamma
activity is assumed to be composed of 32.8
percent 106RY, 12.6 percent 7Cs, and 54.6
percent '**Ce (Sykes and Harper 1968). The
alpha activity is assumed to be composed of
%Py in the F-Area Sand Filter and **Pu in the
H-Area Sand Filter.

Page 4-9 Since *Zn has a half-life of less than one year, | Zinc-65 has a half-life of 244 days. Even if zinc
it will not be a significant contributor to the migrated through the subsurface environment at the
residual radionuclide inventory estimate for the | same rate as tritium, it would go through several tens
tritium production facilities. of half lives before migrating to UTR. Thus, it would

. | have essentially decayed away.
For the purposes of this residual radionuclide | The estimated residual tritium is based on the Process
inventory estimate, the amount of residual Waste Assessment prepared for the facility and the
radionuclides remaining after D&D is assumed | assumption that quantities exceeding a gram of tritium
to be 10,000 Ci of tritium for each of the three | would be recovered due to the value of the tritium.
tritium production buildings (Hsu 1996).

Page 4-10 For the purposes of this residual radionuclide | The estimated residual waste is based on operational
inventory, the majority of the tanks are history and construction details of each tank, and the
assumed to have 378 L (100 gal) of sludge experience gained in waste removal operations to
remaining after cleaning; a few of the tanks are | date. The additional inventory provided by the
assumed to have as much as 7570 L (2000 gal) | ancillary equipment is based on operational history at
of sludge remaining prior to filling with grout | the tank farms. The assumed sludge density is based
(d’Entremont 1997; Hester 1996a; Hester on measurements of sludge retrieved for development
1996b). Ancillary equipment such as piping of the DWPFE.
and pumps will add 20 percent to the residual
radionuclide total for the tanks. The density of
the sludge is expected to be about 0.234 kg/L
(1.95 lb/gal).

Page 4-11 For the purposes of this residual radionuclide | The residual radionuclide inventory is based on the

inventory, 1000 L (264 gal) of contaminated
ETF influent is assumed to remain in the ETF
Receiving Tank after D&D activities for the
tank are completed.

design and operational history of the tanks and the
SRS experience in cleaning HLW tanks.




September 23, 1999

4-8

WSRC-RP-99-00844

Using the dimensions of the ETF Basins and a
conservative estimate of 7.6 cm (3 in) of
sediment left in the basins, the residual
radionuclide contribution of ETF Basins is less
than 1 Ci; therefore, the contribution is
insignificant and the ETF Basins have not been
included in this inventory estimate.

It was assumed that closure of the ETF basins would
allow no more than three inches of sediment to remain
in the basins. Using the dimensions of the basins and
the three-inch thickness, as well as the concentration
of radionuclides observed in the sediment, the
sediment could contain no more than 1 curie of
radioactivity. Thus, the basins were screened from
further consideration.

Page 4-12

For the purposes of this residual radionuclide
inventory estimate, the amount of residual
radionuclides associated with the process
sewer lines was calculated by Mr. Clifford
Cole, Sr. (Cole 1996c). Mr. Cole
conservatively assumed that the highest
contamination level reported represents a
homogenous concentration of radionuclides in
the soil along each sewer line. Mr. Cole also
assumed that each sewer line is 1524 m (5,000
ft) long, the excavation is 3 m (10 ft) wide by 3
m (10 ft) deep, and the soil density is 1920
kg/m?® (120 Ib/ft).

The highest observed contamination was imputed to
all of the soil associated with the sewer line. The
dimensions of the sewer line were conservatively
assigned.

Page 4-13

For the purposes of this residual radionuclide
inventory estimate, 25 Ci of alpha emitters and
10 Ci of beta/gamma emitters will remain in
each tank after they have been emptied and
decontaminated For these four tanks, a total
inventory of 100 Ci of alpha emitters and 40 Ci
of beta/gamma emitters is assumed. The alpha
activity is assumed to be composed of 40
percent ***Cm, 50 percent **Pu, and 10 percent
#%py. The beta/gamma activity is assumed to
be due to only *’Cs.

The residual inventory is based on the maximum
observed concentration of radionuclides in the tanks
and the estimated volume of residual material. The
isotopic distribution of alpha emitters is based on
analysis of material removed from the tanks. The
assignment of the beta/gamma activity to only *’Cs
was derived from the remediation work plans. The
review team challenged this assighment. A revised
assignment, based on fission product yields, is
provided in the response to Condition 3.

Section4.1.3 S

Area

Page 4-14

For the purposes of this residual radionuclide
estimate, 3,785 L (1000 gal) of typical DWPF
sludge slurry is assumed to remain in the
DWPF canyon building and 189 L (50 gal) of
typical DWPF sludge slurry is assumed to
remain in the Low Point Pump Pit after D&D
activities are completed.

The volume of residual waste in the DWPF and the
Low Point Pump Pit is based on the design of the
facilities and operational history to date.

Section4.1.5 S

pills within the GSA

Page 4-14

For the purposes of this residual radionuclide
inventory estimate, all spills with an activity of
less than one Curie are considered to be
insignificant and have not been included.

One Curie is a very small fraction of the total residual
radioactive material in the significant sources (those
listed in Table 4.4-2), thus, it was judged appropriate
to neglect sources less than one Curie.
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Section 4.1.6 Other RCRA/CERCLA Sites

Page 4-16

During the course of work on the Composite
Analysis, management determined that a
separate disposal facility for Environmental
Restoration waste was not warranted. The
inventories for the four facilities described
above were added to that of the E-Area
trenches.

Since a separate disposal facility for ER waste would
not be built, it was assumed that the waste originally
assumed to be consigned to the ER disposal facility
would be disposed in the E-Area trenches.

The sediments in the streams that bound the
GSA, Four Mile Branch and Upper Three
Runs, have potentially been contaminated with
radionuclides'released to the environment
during operations at the SRS. As with other
potential sources of radioactive material, only
the sediments within the GSA are considered
because it is those sources that could influence
decisions regarding operations of the LLW
disposal facilities.

Since the focus of the CA is the management of the
active LLW disposal facilities, it was assumed that
only those sources within the GSA would influence
decisions on the operation of the LLW disposal
facility. If a source outside the GSA were to
contribute significantly to the CA dose, the actions
taken would be to remediate the source rather than to
alter operations of the LLW disposal facility.

Section 4.2 Excluded Sources

Page 4-17 Facilities that have never been associated with | Operational histories of each facility on the SRS are
the processing, management, or disposal of known. For those facilities that are known not to have
radioactive materials or waste such as the radioactive material, it was judged reasonable to
Burma Road Rubble Pit, the H-Area exclude them from the CA.
Acid/Caustic Basin, and the 284-10F
Maintenance Shop. Such facilities are assumed
to be free of radionuclide contamination.
Administration buildings such as offices, Radiological control requirements to protect workers
control rooms, laundry rooms, or clothing ensure that such facilities will have little, if any,
change rooms. Although these facilities may | residual radioactive material.
support other facilities that manage or dispose
of radioactive materials or waste, sufficient
controls are assumed to be in place to ensure
that these facilities are free of radionuclide
contamination.
Temporary storage facilities such as material Such facilities are unlikely to have been contaminated
staging areas, waste storage buildings or pads, | to any extent. Since the facilities are temporary
or equipment storage areas. These facilities are | storage or staging areas, the probability of leaking
assumed to be free of radionuclide containers is small. Since they are storage facilities,
contamination because either the probability of | radiological control requirements ensure periodic
radioactive contamination is low or they can be | surveillance and clean-up of any released radioactive
completely decontaminated of all residual material.
radionuclides.

Page 4-17 Radionuclides reported as "Gross Alpha" and | This is based on isotopic analysis of samples.

"Other Alpha" are assumed to be 2*Pu.

Additionally, the activity due to 2*Pu is assigned to
29py to maximize the consequent dose (the half-life of
238py1 is only 88 years, with plutonium’s expected high
sorption on soil, the #*Pu would essentially decay
away before migrating to a point of public access.

T TR
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Radionuclides reported as "Non-Volatile Beta"
are assumed to be *°Sr.

Radionuclides reported as "Other Beta-
Gamma" are assumed to be *’Cs.

These assumptions are based on facility safety
documentation. The review team challenged them. A
revised assignment, based on fission product yields, is
provided in the response to Condition 3.

Radionuclides reported as "Radium” are
assumed to be **°Ra.

Because SRS has processed uranium rather than
thorium, “Radium” was assigned to 226Ra, which is a
component of the uranium decay chain, rather than
?2’Ra, which is a component of the thorium decay
chain.

Section 4.3 Transport Pathway Identification

Page 4-24

Factors that limit release of tritium to the
atmosphere are likewise expected to limit "C
releases.

Transport of tritium and "C to the atmosphere is via
advection and/or diffusion of vapor species. Thus,
factors limiting these processes (e.g., solubility in
vadose zone moisture) for tritium will also limit "C.

Based on the above observations, it was not
considered credible that any doses due to the
atmospheric pathway could come within orders
of magnitude of the 100 mrem/yr dose
objective or the 30 mrem/yr dose constraint for
the maximally exposed individual. Therefore,
the atmospheric pathway was eliminated from
further consideration, as indicated in Figure
4.3-1.

The “above considerations” show that it is not
credible for the atmospheric pathway to contribute
significantly to the dose calculated to the maximally
exposed individual in the CA.

Section 4.4.3 Source Term Estimates

Page 4-47

Existing solid waste sites were modeled for
their actual time of operation. These were
1954 to 1972 for the OBG and 1972 to 1994
for the MWMEF. Lysimeters were treated as
separate sources within the MWMEF. The
MWMEF and OBG were modeled without a
closure cap. The F- and H-Area Seepage
Basins were modeled as closed systems,
including a closure cap, beginning in 1988.

To reduce conservatism, development of the OBG and
MWMTF source terms included consideration of their
actual time of operation. Since both facilities have a
detailed history of waste burials, the source term was
distributed over the operational period rather than
assuming it was emplaced at one point in time.

However, because the final closure of the OBG and
MWME has not been determined, these facilities were
conservatively modeled without a closure cap.

The lysimeters, which are located within the MWMF,
had a shorter operational period than the MWMF.

Thus, they were modeled as separate sources within
the MWME.

Since the F- and H-Area Seepage Basins have been
closed, they were modeled in their closed state.
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Page 4-49

Both high level waste tanks and solvent tanks
were represented as concrete monoliths, based
on the approved closure plans submitted to the
State of South Carolina. Each HLW tank was
modeled as containing the expected residual
radionuclide inventory after waste removal and
closure. Key assumptions were that the tanks
remain intact for 300 years and that infiltration
was reduced by the concrete.

Since the tanks are made of thick steel, it was judged
that 300 years was a reasonably conservative life for
the tanks. Experience with the SRS lysimeters and
PA modeling show that concrete is an effective barrier
to infiltrating water.

Process buildings, F- and H-Area Canyons, the
DWPF, the Sand Filters and the 772-F
laboratories, were modeled as a concrete slab,
with the footprint of the existing structure,
contaminated with the assumed inventory. No
cap was assumed for these facilities.

For this initial iteration of the CA, with
decommissioning plans for such facilities not
available, these simplifying assumptions were judged
appropriate.

The only spills of sufficient magnitude (total
activity > 1 curie) to be considered in the CA
were associated with the high level waste tanks
(d’Entremont, 1988). The spill inventory was
added to the residual inventory of the tank
group within which the spill was located.

This assumption was made to facilitate calculation. In
responding to Condition 3, the flux to the water table
for each of the spills, independent of the residual
inventory of the tank group, was determined.

Section 4.4.4 Excluded Source Terms

Page 4-50

The source term criterion developed as part of
the screening methodology is based on an all-
pathways dose analysis. The criterion defines
a magnitude of release to the water table,
below which associated impacts of the source
term are expected to be considerably less than
1 mrem/yr.

In order to develop this criterion, it was
assumed that releases to the water table were
not diminished by sorption or radioactive
decay during transport in the subsurface, such
that a release to the water table eventually
became a discharge to a stream. Thus, a 1
Ci/yr release to the water table was considered
a 1 Ci/yr release to a stream.

Screening methodology should be demonstrably
conservative. Since the performance objective for the
CA is 100 mrem/year, it was felt that a screening
criterion of 1% of that limit was appropriate. Further,
to ensure conservatism and to facilitate the analysis,
no credit was taken for natural processes (sorption,
dispersion, radioactive decay) that would act to
diminish the radionuclide concentration during transit
from the source to the point of exposure.
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Page 4-66 Initially, the hypothetical individual was
assumed to obtain all drinking water (730 L/yr)
and all dietary fish (19 kg/yr) from a location
on the Savannah River just downstream of the
Savannah River Site (near South Carolina
Highway 301). The individual was also
assumed to be involved in recreational
activities (boating and swimming) on the
Savannah River at this location throughout the
year. Flow of the Savannah River at this
location is assumed to be 4000 cfs, which is
considerably lower than the average flow rate
of 10,500 cfs at this location, and thus provides
an additional degree of conservatism in the
calculated doses since dilution is
underestimated.

Screening methodology should be demonstrably
conservative. Even though it is unrealistic to think
that an individual would obtain his entire drinking
water supply from the river, this assumption is
demonstrably conservative. The assumption that the
individual consumes the average amount of fish for
this region of the country is reasonable. However, to
provide conservatism in the screening methodology, it
was assumed that all of the fish were obtained from
the Savannah River. Similarly, a conservatively low
average flow rate was assumed for the river.

Page 4-67 It is highly improbable, however, that an actual
dose would approach 1 mrem/yr at this release
rate, given the number of conservative
assumptions incorporated in development of
this criterion.

The conservative assumptions include using flow rates
about a factor of two lower than average flows and
using the radionuclide with the highest calculated dose
per curie released to represent all radionuclides.

The release criterion of 10™ Ci/yr was applied
in two ways. If the total release of all sources
of a particular radionuclide to the water table
was less than 10™* Ci/yr during the 1000-yr
assessment period (Table 4.4-5), then that
radionuclide was neglected for all sources in
subsequent transport and dose calculations. In
some cases, however, release of a radionuclide
with multiple sources was greater than 10
Ci/yr from a few sources, but much less than
10™* Ci/yr from others. In those cases, only the
sources characterized by releases of the
radionuclide greater than 10™ Ci/yr were
addressed. The results are summarized in
Table 4.4-6.

Since the screening criterion of 10™ Ci/yr was
developed on the basis that such a release could result
in a dose of no more than 1 mrem/year (1 % of the
dose limit), it is clear that, if the total release of a
particular radionuclide from all sources is less than the
criterion, then the radionuclide cannot contribute a
significant fraction of the dose limit and should be
neglected. In cases where the total release from all
sources exceeds the criterion, but only a few sources
cause the criterion to be exceeded, the other sources
can be appropriately neglected.

Section 5.1 Performance Analysis, Hydrologic Model

Page 5-4 Because these streams incise this unit, the
remaining groundwater moves downward
across the Gordon confining unit. Therefore,
these streams provide natural boundary
conditions for most of the UTR aquifer, and
were prescribed as discharge regions in the
groundwater model. On the west side of the
unit, hydraulic head values from a contour map
of measured groundwater elevations are
prescribed in lieu of natural flow boundaries.

The western side of the model domain does not have a !
natural flow boundary (e.g., it is not incised by
streams). Therefore, a constant-head boundary was
imposed, using the observed values for hydraulic head |
in this region. The response to Condition 2 contains
additional assessment of the model boundary
conditions.
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Section 5.3 Surface Water Concentrations

Page 5-55

In order to calculate surface water
concentrations of radionuclides, annual flux of
radionuclides (Ci/yr) to the surface water body
must be specified, as well as flow rates of the
water body. Average concentrations at
specified downstream locations are calculated.
These concentrations do not account for
radionuclide decay during transit from the .
point of discharge from groundwater, as this
decay is accounted for in the exposure and
dose calculations (Section 5.4).

Concentrations of radionuclides in surface water were
calculated by simply diluting the annual flux of
radionuclide from groundwater to the stream into the
annual stream flow. Since the methodology for dose
calculations from radionuclides in surface water
incorporates radioactive decay during transit from the
point of discharge, such decay was not accounted for
in arriving at the surface water concentrations.

Section 5.4 Exposure Scenarios

Page 5-64

Reduction of radionuclide concentrations as a
result of sorption on sediment surfaces and
subsequent deposition, or as a result of water
treatment, are not accounted for in the
LADTAP XL model. Reduction due to
radioactive decay during transit time (z,)
between discharge of radionuclides to the
streams and consumption of the water is
accounted for, based on an assumed average
transit time of 1.5 days.

The assumption of no reduction of radionuclide
concentration as a result of sediment deposition or
water treatment is appropriate for tritium and is
conservative for other radionuclides.

Page 5-65

Aquatic food consumption rates are assumed to
be a maximum of 19 kg/yr for a hypothetical
individual, and 9 kg/yr for the average member
of the population (Hamby 1991a). Average
time between harvest and consumption of fish
and invertebrates is assumed to be 2 days,
during which radioactive decay may occur.

The assumed consumption rates and the time between
fish harvesting and consumption are derived from
surveys of the regional population.

Page 5-65

Exposure to contaminated shoreline sediments
is addressed in the LADTAP XL spreadsheet
model using the NRC Regulatory Guide 1.109
equations for this pathway. A factor describing
deposition of radionuclides on sediment was
derived from empirical data obtained from the
Columbia River. A shore-width factor of 0.2
(NRC 1977), also derived from experimental
data, is used to represent the fraction of
exposure to an infinite plane source estimated
for shoreline exposures. Unlike the Regulatory
Guide 1.109, which assumes a buildup time of
15 years, the LADTAP XL spreadsheet
assumes the shoreline sediments have been
exposed to the calculated radionuclide
concentrations for 40 years (Z;), corresponding
to the approximate operating period of SRS
facilities.

The calculations are performed per NRC guidance
except where site-specific modification is appropriate
(e.g., longer time for sediment deposition
representative of SRS operational history).

q
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Page 5-66 In the LADTAP XL spreadsheet, the The exposure times were selected to be consistent
hypothetical individuals and populations are with values obtained in surveys of the local populace.
assumed to participate in swimming and
boating activities for periods of time (¢,)
consistent with those reported by Hamby
(1991b). The time spent by a hypothetical
individual swimming and boating is assumed
to be 1.0x107 yr (8.9 hr) and 2.4x10° yr (21
hr), respectively. The population is assumed to
spend 18 person-yr swimming and 126 person-
yr boating.

Section 6.1 Sensitivity Analysis, Sensitivity to Point of Assessment

Page 6-1 To understand the sensitivity of the results of | The drinking water scenario, although unrealistic, was
this analysis to the point of assessment, doses | selected to provide a simple, conservative analysis
associated with ingestion of water from Upper | that would illustrate the sensitivity to, and need for,
Three Runs (UTR) and Fourmile Branch land use controls.

(FMB) were calculated (Section 5.5). The
calculated drinking water doses assume an
ingestion rate of 730 L/yr, which corresponds
to the rate for a maximally-exposed individual.
These doses do not include recreational
pathways (i.e., swimming, boating, shoreline)
or the fish consumption pathway because
recreation and fishing on these smaller streams
are not considered realistic activities. Average
flows of these streams at the GSA are

approximately 6 m3/s for UTR and 0.4 m3/s
for FMB. These low flows are not expected to
support large enough populations of fish to
constitute a significant fraction of the diet of
any user of the streams.

Section 6.2 Sensitivity to Stream Flow

Page 6-3 Doses calculated at the points of assessment in | Since doses are based on a year of exposure, it was
the mouths of UTR and FMB (Section 5.5.2) judged that the maximum annual flow rate was most
are based on the average flow of these streams. | appropriate rather than the maximum flow rate over a
To assess the sensitivity of the results to shorter period (e.g., instantaneous, monthly).

changes on stream flow, doses were also
calculated for the minimum and maximum
average annual flows
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Section 7.4.1 Interpretation of Results, ALARA Considerations, Population Doses

Page 7-3 The population doses calculated for the The assumptions regarding river water usage for
AL ARA process in this composite analysis community drinking water supplies are reasonable
consider the populations served by the City of | because such use is currently taking place.
Savannah Industrial and Domestic Water
Supply Plant (formerly Cherokee Hill Water

Treatment Plant), near Port Wentworth, The exposure of the 80-km population via a
Georgia (10,000 persons), by the Beaufort- recreational scenario (harvest of aquatic fish and
Jasper Water Treatment Plant, near Beaufort, invertebrates, and as a result of shoreline activities,
South Carolina (60,000 persons), and the swimming, and boating) is reasonable, based on

population in a 80-km (50-mile) radius of the | current activities of this population.
SRS which may participate in recreational and
commercial usage of the Savannah River
(620,000 persons). Exposure to radionuclides
of populations served by treatment plants is
assumed to take place as a result of drinking
water at concentrations found at the location of
the plants, which are approximately 160 km
downstream of the SRS. Exposure of the
population in the 80-km radius is assumed to
occur as a result of harvest of aquatic fish and
invertebrates, and as a result of shoreline
activities, swimming, and boating. Ingestion of
contaminated water by members of this
population is assumed to be negligible. The
concentration of radionuclides in river water
for the 80-km radius population is assumed to
be the concentration 20 km downstream of the
SRS (at Highway 301) - the same location
assumed for the maximally-exposed individual
(Section 5.3).

Page 7-3/4 The flow rate of the Savannah River at the The 4-day transit time is based on studies of the travel
location of these plants is assumed to be time for conservative (i.e., non-sorbing) contaminants
13,000 cfs, which is the estimated average flow | from SRS streams to the Savannah River estuary. The
rate for this location (Hamby 1991b). A travel | average water consumption rate is based on studies in
time of 4 days for radionuclides leaving the the literature where dietary intake was determined by
SRS before consumption is assumed, which population surveys.

includes transit down the Savannah River and
residence in the water treatment system.
Individuals in the population exposed are
assumed to, on the average, consume water at a
rate of 370 L/yr.
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Section 7.4.2 ALARA Analysis

Page 7-5 This maximum cost is calculated assuming For conservatism 1in the analysis (i.e., to maximize the
dose is reduced to zero, at an upper-end cost of | cost benefit of actions potentially taken), it was
$10,000 per person-rem and assuming a dose assumed that the action would reduce the dose to zero,
integration time of one year. The many rather than a fraction of the base case dose (i.e., 25%).
conservative assumptions that went into Similarly, the maximum dollar equivalent of
estimation of population dose further collective dose, $10,000 per person-rem,
maximizes this cost. recommended by USDOE was used to maximize the

calculated benefit.

Notes:

Acronyms are generally not spelled out in the table due to space limitations. The Assumption column in the table may contain acronyms that are spelled out since this
column represents direct quotations from the CA document. The following acronyms are used in the table.

ALARA
CA
CERCLA
D&D
USDOE
DQO
DWPE
EAV
EPA
FMB
GSA
HLW
HQ

ILT
LAW
LFRG
LLW
MCL
NRC
OBG
PA

As Low As Reasonably Achievable
Composite Analysis

Comprehensive Environmental Response, Compensation, and Liability Act

Decontamination and Demolition

U.S. Department of Energy

Data Quality Objectives

Defense Waste Processing Facility
E-Area Vaults

U.S. Environmental Protection Agency
Fourmile Branch

General Separations Area

High-Level Waste

Headquarters

Intermediate-Level Trench

Low-Activity Waste

Low-Level Waste Facilities Federal Review Group
Low-Level Waste

Maximum Contaminant Level

U.S. Nuclear Regulatory Commission
Old Burial Ground

Performance Assessment

Resource Conservation and Recovery Act
Record of Decision

Savannah River Laboratory

Savannah River Site

Savannah River Technology Center
Upper Three Runs

Westinghouse Savannah River Company
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5.0 Condition 5

Disposition of all composite analysis review team comments (see attached enclosure Appendix G
& H Review comments from Composite Analysis).

Appendices G and H from the Review Team Comments are not included with this SA. Table 5-1
is a compilation of the Review Team Comments taken from Appendix H of their report. The
table lists each comment and the action that will be taken on that comment.
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Table 5-1 Review Team Comment Disposition

INVENTORY AND SOURCE TERM DEVELOPMENT

Com. No. | Comment Action

1 The purpose of the CA is to determine the The inventory has been revised to
affect from all potential sources of exposure | include all significant sources in
to the offsite receptor from sources that are A and M Areas. See response to
reasonably expected to have become Condition 3.

commingled with those from LLW disposal
operations. The identification of those
sources which contribute to the inventory
considered in the CA is not presented in a
clear or logical manner. As a result, the
exclusion of potential sources of radioactivity
outside of the GSA which could interact with
the wastes disposed of in E-Area and Z-Area
is not justified. Subsequent to the site visit,
additional material was provided (Letter from
W. L. Noll to Jeff Perry 4/21/98) to identify
the additional inventory in M-Area and Tim's
Branch which could contribute to the potential
future doses associated with the GSA. This
additional material does not appear to include
all of the potential sources in M-Area which
could contribute to the potential future doses
from the GSA. Most notable is the lack of
mention of the numerous tanks of sludge and
other radioactive materials in M-Area.
Consequently, there is no basis to conclude
the inventory has been rigorously estimated in

the CA.

2 In a number of cases, nuclides were The inventory has been revised to
incorrectly reported or activity was assigned | include all radionuclides in
to nuclides without sufficient justification. sources that had been assigned to
Examples include: (d'Entremont, 1988) - For | only *°Sr and 13Cs. See response
the high level waste spills reported in this to Condition 3.

reference, all curies were attributed to Cs-137
and decayed using a 30 year half-life and
subsequently screened out. This is not
acceptable in light of the radionuclide
distribution that is known for the various high
level waste tanks. (Cole, 1996h) Table 1.2 -
The unassigned beta-gamma activity was not
accounted for in the Residual Radionuclide
Summary for the spill at Tank 37. (Cole,
1996d) - The source term summary charts
given in this reference do not correlate with
the column in the Residual Radionuclide
Inventory report that represents the source
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Com. No.

Comment

Action

term for the Soil/Debris Consolidated Facility.

3

The source term for the Old Burial Grounds is
stated to be the COBRA database. While it is
understood that the ER report titled "Source
Term for the Old Radioactive Waste Burial
Ground (ORWBG)-Savannah River Site
WSRC-RP-97-0119 was issued in October
1997 - and hence was unavailable for the
development of the CA, this should be used as
it provides a much more in-depth analysis and
justification for the source term used. In any
future use of this data however, it should be
explained how the Constituents of Interest
(COD) were derived. The stated COlIs are not
the same as the radionuclides that the CA
determines to be the principle contributors to
dose. The differences need to be justified.

Per CA maintenance, will address
this and other applicable
estimates of OBG inventory, as
well as revisions of other source
inventories, during the next
revision of the CA

Assumptions regarding the radionuclide
distribution and its' completeness are stated
with no justification in numerous places
throughout the document. The lack of clearly
stated assumptions and justifications severely
undermines the credibility of the analysis. The
use of assumptions is of special significance
to the high-level waste tanks. The heel
remaining in the tanks is likely to be a
significant contributor to the overall
radionuclide inventory for the GSA. The CA
does not provide a justification to support the
heel estimates in the CA as conservative
estimates.

See response to Condition 4.

The CA includes a review of the inventory of
radionuclides considered and not considered.
The initial list of radionuclides to be
considered is based on the existing records,
which are associated with some uncertainty.
The estimates included in the analysis range
from well justified disposal records from
recent disposals to best estimates from
process knowledge or knowledgeable
individuals. These latter estimates cannot be
justified beyond being the best information
available.

See response to Condition 2.

The estimates of inventories and radionuclides
in the CA appeared to be derived from
referenced documentation, but the
documentation in Cole, Hsu, Lux, and
Shappell is a compilation of notes and
assumptions. This approach attributes more

Per CA maintenance, will address
this and other questions related to
estimates of inventory during the
next revision of the CA




September 23, 1999

5-4

WSRC-RP-99-00844

Com. No.

Comment

Action

credibility to the references than is warranted.
Much of the referenced inventory material
should be presented in the CA as data
summaries or appendices, rather than being
regarded as referenceable documentation.

The inventory mformation in the CA includes
extrapolations from known data. The degree
of justification to attributed to these
extrapolations ranges from well justified to
the best available estimates.

Per CA maintenance, will address
this and other questions related to
estimates of inventory during the
next revision of the CA

The CA includes the effects of CERCLA in
the CA, but includes those agreements which
are prescribed by RODs, and those which are
expected to be included in RODs. The
speculative CERCLA actions included in the
CA may not be part of the ultimate RODs. In
discussions during the site visit, the potential
for this to occur was acknowledged, and
corrections were to be addressed as part of
CA maintenance. The CA maintenance plan
has not yet been developed. The inclusion of
speculative outcomes of the CERCLA process
results in the CA being a potentially
non-conservative representation of the site.
Similar assumptions were made with regard to
D&D actions, where no binding agreements
exist at this time, but expected outcomes were
used for the CA. The use of assumptions is of
special significance to the high level waste
tanks. The heel remaining in the tanks and the
inventory left in the HL'W piping systems are
likely to be significant contributors to the
overall radionuclide inventory for the GSA.

The CA maintenance plan has
now been developed. The plan
requires, per USDOE Order,
annual reviews of the CA. The
annual reviews will capture
changes in CERCLA, as well as
other, actions from those assumed
in the CA. See the attached
maintenance plan.

The assignment of beta-gamma activity to
radionuclides in numerous places has not been
justified. The responses to comments
provided a great deal of the justification for
the problem areas noted. However, each
source term needs to be reviewed to ensure
that the document clearly provides the
rationale behind the assignment of these
isotopes. One example that still needs to be
addressed is found on Page 4-4, Old Solvent
Tanks (S1 -S22), the last sentence on this page
indicates that the beta-gamma activity is
assumed to be Cs-137. It is unclear why only
Cs-137 is assumed to be present and not
Sr-90. Both are beta emitting fission products
commonly found together. (This comment

See response to Condition 3.
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Com. No.

Comment

Action

was raised during the site visit). The same
comment applies to solvent tanks S23-S30,
S32, and the new solvent tanks H33-H36.

10

Pg. 4-42 - ®'Cs is screened from further
consideration due to "All of these
radionuclides, with the exception of '?°Sn and
Sr, are fairly short-lived and were excluded
from further consideration in the Composite
Analysis." *’Cs is not a short-lived nuclide
compared to the other nuclides in this list. The
reason given verbally for excluding this
nuclide is due to the Kd value of 100. It is not
apparent to the reader that thisis a
conservative assumption since other nuclides
with Kd values in this range do appear to be
significant contributors to the dose in the
surface water. Both the F-Area and the
H-Area tank farms appear to be sufficiently
close to surface water that it is not unrealistic
to expect to see Cs contamination in the FMB
over the course of the compliance period.
Cs-137 has already been detected in the
surface water of FMB from the F- and H-Area
Seepage Basins and the OBG. This existing
source has been screened out because it does
not pose a significant dose today. The analysis
should determine the dose for the next 1000
years not just over the short term.

See the response to Condition 4.

11

Comment resolutions provided, some.
rationale for determining that the D&D source
term was comprehensive. However, it is still
unclear what facilities will undergo D&D in
place and which facilities will be disposed in
the E-Area Vaults. A complete description of
the long term planning for each facility that
will dispose of waste in the active LLW
disposal facility needs to be included. The
information needs to be presented in such a
way that the reviewer can determine that the
entire source term from a facility will be
accounted for.

Per the CA maintenance plan,
which is now developed, the
annual CA review will require
comparison of assumed D&D
source terms with D&D actions
or plans. If there is a significant
revision, a special analysis will be
required. See the attached
maintenance plan.

12

(WSRC, 1996b) - The last sentence, 2nd
paragraph states that curies from fission
products increase curies, they do not
significantly increase consequences. This
source term was developed for the safety
analysis to determine a bounding accident,
however, this assumption is not conservative
with respect to the CA. Provide an estimate of

This source term will be re-
evaluated in the next annual
review of the Composite
Analysis.
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Com. No.

Comment

Action

the fission products that were not included in
the source term for these facilities.

13

The document referred to for the nuclide
inventory and activity estimate of the S23-S30
tanks is a series of spreadsheets and does not
provide explanatory text. In fact, many of the
documents referenced as supporting source
term development lack descriptions of the
assumptions used. The lack of assumptions
within the composite analysis and supporting
documentation make it impossible for the
reader to determine how the inventories are
bounded and what degree of conservatism is
built into the estimates.

See response to Condition 4.

14

A more accurate method of determining the
residual inventory would be to use
information from D&D activities that have
taken place at SRS, such as BLDG 232F.
Much of the building's debris was released for
disposal in sanitary landfills. In addition,
some of the waste streams at SRS have been
characterized by process knowledge by using
area contamination surveys to estimate the
contamination of waste removed from those
areas. It does not appear that any of the
historical information was used in validating
the inventory data that was used in the source
term development.

The information from D&D of
232-F would only be pertinent to
other tritium facilities. As the CA
is maintained, refinement of
significant source terms,
including information from the
waste characterization program
will be done. See the attached
maintenance plan.

15

Page 5-16, last para., Existing residual activity
in the streams as a result of many years of
operational releases was not considered in this
analysis. Even though these operational
releases will cease in the future, some of the
radionuclides will remain in the sediment and
biota and therefore contribute to exposures of
offsite individuals. It is stated that it was not
included because this source will not
influence the waste management decision.
This should be reconsidered if a decision is
made by the LFRG regarding inclusion of all
sources on site.

In response to Condition 1, the
CA is now focussed on a single
point of compliance at the UTR
mouth. Except for releases to
Tims Branch (which have been
considered in response to
Condition 3, and incorporated
into the response to Condition 1),
essentially no radionuclides have
been released to date to UTR.
See the response to Condition 3.
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16

This requirement has simply not been met. .
The document does not clearly identify the
point of assessment. During questioning at the
site visit, the exact location of the point of
assessment was not clearly identified. At the
end of the discussion, Elmer Wilhite
explained how the point of assessment moved
during the preparation of the CA. Wherever
the point of assessment is, it is not justified.
Criteria 6.2.1.1, 6.2.1.2, and 6.1.1.3 have also
not been met. The point or points of public
access reasonably expected for future
members of the public for the time period of
the assessment have not been defined in the
existing CA. The point or points of
assessment that have been selected are not
supported by land use plans or reasonably
conservative assumptions that are justified. In
the CA, the less than conservative assumption
is made that land use controls will persist in
perpetuity, but documentation to support such
an assumption is based on a "Future Use
Report." Finally, any changes to the point of
assessment as a function of time have not
been discussed, identified, or justified. For
any of the possible points of assessment, such
as the A-Road bridge, the confluence of
Upper Three Runs/Four Mile Branch and the
Savannah River, Lower Three Runs, or the
301 bridge, there are inconsistencies in the
analysis. For example, the effect of M-Area is
not addressed in the discussion of Upper
Three Runs, and the effect of the production
reactors is not addressed in the discussion of
the 301 bridge. The only scenario considered
in the base case for the consumption of
drinking water is with the point of assessment
at the 301 bridge. These requirements suggest
the point of assessment needs to be clearly
presented and justified throughout the time
period of assessment in the CA.

The point of assessment is tied to the
exposure scenarios considered in the CA.
Consistency between the point of assessment
and exposure scenarios needs to be
maintained. Most importantly, the closest
point of public access which is a point of

As determined by the LFRG, the
point of assessment is the mouth
of UTR. See the response to
Condition 1.
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assessment needs to consider the drinking
water scenario. Postulating the closest
exposure scenario as a base case which
includes the consumption of drinking water at
the 301 bridge without the consideration of
contamination from Lower Three Runs, the
SRS production reactors, and Vogtle Nuclear
Power station is incomplete and inconsistent.
Similarly, a point of assessment that is closer
to the GSA that includes the consumption of
water should be considered.

17

The use of a point of assessment at bridge 301
does not seem to be conservative. The
rationale for this point is that there is a
gauging station at the bridge and hence an
accurate flow. The verbal statements that no
appreciable inflow into the river occurs
between the SRS site boundary and the bridge
has not been justified. With an annual rainfall
of 124 cm/yr and considering normal runoff,
the argument that there are no major streams
flowing into the Savannah River between the
SRS boundary and the 301 bridge does not
provide adequate justification for the point of
assessment.

See the response to Condition 1.

18

The supplemental information provided with
regards to the sensitivity to the ground water
divide seems to provide a good case for
establishing an offsite point of assessment
during the institutional control period. This
information needs to be included in the CA.
Alternate off-site points of assessment that
should be considered are the confluence of
Lower Three Runs with the Savannah River
and the SRS boundary at Steel Creek.

See the response to Condition 1.

19

The guidance given for the preparation of the
CA states that dose "to a potential future point
of public access must be analyzed and the
resulting dose to a hypothetical future
member of the public determined." A
residential scenario (including drinking water)
at the mouth of FMB or UTR seems to be a
more realistic scenario for the out years. In the
near term, a residential scenario at the mouth
of Steel Creek just south of the current SR
boundary) seems to be defensible - this would
allow for an analysis of the impact of the
cumulative tritium dose.

See the response to Condition 1.

20

Section 2.3.7.2, page 2-24, paragraph 1, The

Hilton Head has not yet begun
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Hilton Head population, which will soon be
using Savannah River water, should be
included in the dose calculations.

using river water. As water usage
at Hilton Head changes, the
impacts, if any, will be assessed
in accordance with the
maintenance plan (see the
attached plan).

21

Section 2.4.1 Points of Assessment Although
this discussion has no answers per se, I offer
the following counter arguments to both the
scenarios and locations that were selected and
suggest that they are not only not conservative
but not all that meaningful to the question that
is being asked. If you put someone very far
away and expose them in a limited way for a
very short time than all sites look wonderful.
The assumption that land use will be restricted
perfectly for 1000 years is indeed optimistic at
best. Particularly when the source that is
referenced encourages as much recreational
use as possible among other things. For
example if parks etc are created then water
from either UTR, FMB or even groundwater
could be used for drinking. There could be
community gardens etc. Another example
residential use could indeed take place
opposite the site at the mouths of UTR and
FMB. This would increase not only the
possible exposure routes but also the duration
of these exposures. One is not trying to
predict the exact future here but it is important
to adequately bound the possibilities so that
sound management decisions can be made.
Placing the first all pathway location some 20
km downstream of a very large site might
reflect the present worst case but by no
possible means would it reflect the future
worst case. Likewise assuming the nearest
population dose will be 160 km away for the
next 1000 years does not seem credible.

See the response to Condition 1.

22

Page 7-3, para. 7.4. 1, The future population
of the 80 kilometer (km) area around SRS
may be underestimated. Should the
extrapolation of population, based on the 1990
U.S. census data, be extended to the period of
time when the highest doses are cast? It is not
clear from the CA guidance that this is
acceptable or that additional uncertainty
analyses should be performed.

See response to Condition 1.

23

This requirement is not fully addressed in the

As determined by the LFRG, the
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CA. Reference to the comments relating to the
point of assessment should be made with
respect to this requirement. The scenarios
described in Sect. 2.4.2 in the CA for the base
case utilize average flow rates, and the only
drinking water consumption is associated with
the point of assessment at the 301 bridge. The
discussion in Section 5 relating to the
ingestion of surface water makes reference to
the ingestion rate of 730 L/yr for a maximally
exposed individual and 370 L/yr for an
average adult. In the discussion that follows,
the rate selected for the analysis is not
identified. In Section 2.4.2, a recreational
scenario is identified, which is supposed to be
described in Sect. 5.4. This description is
missing. As described in the site visit, the
recreational scenario includes all pathways
presented in Sect. 5.4 except the drinking
water pathway.

The PAs for E-Area and Z-Area considered
other exposure scenarios that were much
closer to the disposal facilities. In the CA, the
PA exposure scenarios were not discussed,
based on a future scenario that excluded
individuals from the SRS throughout the time
of assessment. The extended institutional
control period was based on a "Future Use
Project Report." This report was prepared for
the USDOE with a listing of
recommendations by stakeholders. The
closure plans for the GSA. E-Area, or Z-Area
were not provided. Land Use Plans for the
SRS were not provided. The CA Maintenance
Program was not provided. There were no
CERCLA RODs identified that included an
extended period of institutional control. The
exposure scenarios addressed in the CA were
not justified.

point of assessment is the mouth
of UTR and the exposure scenario
is the recreational fisher person.
See the response to Condition 1.

24

The CA used a value of 23 hrs/yr of shoreline
usage for that pathway. The reference
document (Hamby, D. M. 19910 - pg. 26)
refers to that figure as the exposure for the
average individual. It seems to be more
conservative to use the calculated maximum
individual shoreline usage of 35 hrs/yr for
calculating the dose to the maximally exposed
individual.

Per CA maintenance, refinement
of exposure parameters to best
match the intent of the CA will be
done. See the attached
maintenance plan.
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25 (Hamby, D. M. 19910 - pg. 3, 2nd column, Per CA maintenance, refinement
first full paragraph) - This paragraph excludes | of exposure parameters to best
pork and chicken from the analysis on the match the intent of the CA will be
basis of commercial feeding practices for done, including consideration of
these animals. It is common for individuals to | animals raised on a small farm.
let their hogs and chickens graze on a small See the attached maintenance
farm. The exclusion of these two sources of plan.
potential uptake is not reasonable.

26 Hamby, D. M. 1991b - pg. 9. At some point Per CA maintenance, refinement
during the CA maintenance period, it would of exposure parameters to best
be reasonable to do a scoping assessment of | match the intent of the CA will be
the radionuclide levels found in the American | done, including radionuclide
Shad. levels in various species such as

the American Shad. See the
attached maintenance plan.

27 To exclude a drinking water pathway is not Per the LFRG’s determination,
reasonable. In establishing a point of the CA point of assessment is the
assessment, a drinking water pathway must be | mouth of UTR where, due to the
assumed as part of a complete residential SRS land use plan, a residential
scenario. scenario is not likely. See the

response to Condition 1.

28 Pg. 6-1, Section 6.2, 2nd paragraph, last Per LFRG direction, the
sentence - Since fish often feed at the mouths | recreational fishing scenario, as
of streams, it is not apparent that this last defined in the CA, will be used.
statement is correct. It seems to be not See the response to Condition 1.
unreasonable to assume that there is a large
enough fish population to support a
significant fraction of the diet of a user when
considering the fish in the stream and those
located at the mouth of a stream.

29 The information describing the disposal site, | Per LFRG direction, the
its location on the USDOE site, and its recreational fishing scenario, as
proximity to other sources of radioactive defined in the CA, will be used at
material presented in the CA is derived from | the mouth of UTR. See the
the PAs for E-Area and Z-Area. The sources | response to Condition 1.
of radioactive material and the methodology
for assessing the migration of radionuclides
are described with comments regarding those
descriptions provided in previous comments.

As noted in these comments, some of the
potential sources of radioactivity, which could
interact with the disposal facilities, were not
described. The exposure scenarios following
transport and the point of assessment also are
discussed in previous comments. The
scenarios selected for the CA are
questionable.
30 Section 6.3 - The assumption that there will Per USDOE guidance, the SRS

Land Use Plan provides sufficient

T T TR
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1000 years does not seem credible. Provide a
description of the types of controls to be
established to ensure that there will be no
public access to the SRS for 1000 years.

basis for the assumption of no
public use.
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31

The determination of the important
parameters and assumptions which influence
the conclusions of the CA was not presented
in the CA. Several parameters and
assumptions were discussed during the site
visit which contribute to the conclusions of
the CA, but the overall importance of these
discussion topics, which are included in the
minutes of the site visit, to the conclusions of
the CA have not been established. Alternative
land uses and remedial actions are not
addressed in the uncertainty analysis. The CA
provides a set of possible outcomes for
CERCLA and RCRA and analyzes these
remedial actions. Changes in the CERCLA or
RCRA actions would be addressed as part of
the CA maintenance plan.

The CA maintenance plan has
now been developed. The plan
requires, per USDOE Order,
annual reviews of the CA. The
annual reviews will capture
changes in CERCLA, as well as
other, actions from those assumed
in the CA. See the attached
maintenance plan.

32

The sensitivity and uncertainty of the results
is presented in the CA, but in a manner which
is not consistent with the requirement.
Alternative land uses are not considered;
however, the consumption of drinking water
from FMB and UTR is considered. The
sensitivity and uncertainty analysis considers
changes in the streamflow from an average
condition to a maximum or minimum
condition. The uncertainties in the inventories
for the disposal facility and other contributing
sources are not analyzed, and doses are not
calculated for ranges’in the inventory
estimates. Alternative remedial actions were
not addressed in the analysis. Alternative
closure plans were not considered. Alternative
transport or site characteristics were not
considered.

Alternative use of lands was
considered in Section 6.3 of the
CA. Uncertainty arising from
inventory values has been
assessed in response to Condition
3. See the response to Condition
3.

33

The major shortcoming to this section
(Chapter 6) on sensitivity analysis is the lack
of any work done related to the source term
and the unsubstantiated statement that the
source term is bounding and conservative.
Further, there does not seem to be any work
done in the release and fate and transport area
either. The expected analyses would include
attributes such as Kd values, release rates,
infiltration rates, etc. Lastly, the sensitivity of
the results to reasonable scenarios is not
adequate. On the one hand, the land use

Per LFRG determination, the
recreational fishing scenario is to
be used at the mouth of UTR.
See the response to Condition 1.

Uncertainty arising from
inventory values will be assessed
in response to Condition 3. See
the response to Condition 3.

Uncertainty with respect to
scenarios such as zucchini boat
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document encourages more recreational use of
the site, but on the other hand, the CA
document indicates that recreational use is not
realistic. The document needs to address more
clearly what uses there may be and what
doses may result. By encouraging use of the
land, there will be additional public exposure.
Recreational scenarios other than the
traditional swimming and boating might need
to be considered such as frog gigging and
zucchini boat racing.

The sensitivity area is especially important
since there are so many unknowns and of
course the future is unknown. The only way
to better understand the potential areas of
concern are with a thorough sensitivity and
uncertainty analysis.

racing will be considered if such
scenarios are defined.

34

In Section 6.5, an explicit sensitivity analysis
of the results of the CA to the source term
needs to be performed. Most of the data used
for source term information have not been
validated and hence it is not known whether
this represents a reasonable representation of
the source term. Lacking a validation of the
source term, a sensitivity analysis must be
conducted to show the reasonableness of the
analysis.

Uncertainty arising from
inventory values has been
assessed in response to Condition
3. See the response to Condition
3.

35

In reviewing Section 7.3, one really cannot
conclude much about the effect of
sensitivities, since such a limited amount of
sensitivity analysis was done. Also, it is ot so
much the point of assessment that is likely to
be the most sensitive, but rather, it is how
long a, period of time that the assessment
must consider, and what the people are doing
there during that time period. Lastly, the
document once again cites the conservatism
of the analysis but gives the reader absolutely
no idea of the potential magnitude of such a
statement. For instance, does the analysis
overestimate the potential dose by a factor of
2, 10, 1000, 1,000,000 etc. This needs to be
stated and justified.

USDOE guidance specifies the
time of assessment as 1,000
years. Quantification of the
degree of conservatism is not a
requirement.

36

With reference to the section entitled
“Sensitivity to Use of Land Not Permanently
Controlled by USDOE" (discussion on Page
6-3), although future use plans do not call for
release of the site for unrestricted use, and

Effects of remediation activities
on hydrology in the GSA have
been documented in (SRT-EST-
98-154). These effects are
minimal and would not influence
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therefore, provide the opportunity for WSRC
to conclude that such scenarios as the use of a
drinking water well in the GSA are not
realistic, the sensitivity analysis should
reasonably assess the potential impact on the
flow system, and thereby the doses projected
in the CA, of plausible activities that could
occur even though the present site restrictions
continue. Rather than dismissing as unrealistic
any foreseeable change in land use (e.g., on
Page 6-4, "...large-scale irrigation is not
practiced..."), and concluding that no further
analysis is needed, it may be valuable to
determine what magnitude of local, on-site
land use changes would be necessary to alter
the flow system, the hydrologic boundaries
used in the models, and the assumptions
regarding natural barriers. It should be noted
that active remediation and disposal site
capping, which potentially have significant
impacts on the flow system, have only
recently been implemented. Over the next
several years, additional remediation, which
may involve pump-treat-reinject (PTR) and
capping, and other site activities that may
involve substantial use of water and surface
area in the GSA, could conceivably cause
some of the changes in local hydrology that
have been dismissed from further analysis in
this section.

the CA results. See the response
to Condition 2.

37

Reliance on recommendations included in a
future land use plan is not an acceptable
reason for not performing additional analyses
of the potential impacts on the flow system of
future land and water use changes.

Per USDOE guidance, the Land
Use Plan is the basis for
projections of future land use.

38

Page 4-15, para. 4.1.6, Recent events at SRS
within the Environmental Restoration
program have brought into question the
disposal location of waste resulting from
CERCLA actions. In particular, since disposal
of seepage basin wastes may not be going into
the E-Area soil trenches, should the analyses
be changed or should additional sensitivity
analyses be included?

Changes in remedial actions or
planned actions must be assessed
in the CA. annual review, as
mandated by the SRS CA
Maintenance Plan, which is
attached..

39

Section 6.4 - A general description is given of
the effects of movement of the groundwater
divide and is expounded upon in the
supplemental information. The supplemental
information states that if is not credible for the

See response to Condition 2.
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groundwater divide to move significantly.
Justification for this statement has not been
provided. No discussion is given of the
potential natural phenomenon that would
cause a shift in the groundwater divide. This
section needs to provide a discussion of the
various mechanisms that would cause it to
move and the likelihood of these scenarios.

40

The sensitivity analysis (Section 6.0) should
be re-worked and expanded, based at a
minimum, on the re-analysis information
provided by WSRC in the 4/21/98 memo.

Table 6.1-1 indicates that the peak dose at the

GSA for exposure to tritium through the
drinking water pathway is 24 mrem/year,

while the re-analysis estimates that it could be

as high as 64 mrem/year. The entire
sensitivity analysis should be carefully

revised and re-analyzed to clearly place upper

bounds on potential future doses.

A major objective of the sensitivity analysis

should be to set the direction for future studies

and analyses that could most effectively
reduce uncertainty in the overall CA. These

studies and analyses, which may be conducted
prior to completion of the technical review of

the CA or could be more appropriately
conducted as part of a CA maintenance
program, should be viewed as part of the
on-going effort to validate predictions of
future physical conditions and future
contaminant transport, and should be used to
substitute actual data for assumptions. The
value of the sensitivity analysis is the
quantification of the various levels of

uncertainty, which would provide direction on

prioritizing future studies, so as to reduce
uncertainty as much as possible, and thereby
effectively improve the quality of the CA.

Per the LERG, the CA has been
refocused to a single point of
assessment at the mouth of UTR,
see the response to Condition 1.
The SRS CA Maintenance Plan,
which is attached, requires
continuous improvement of the
CA by test and research activities
and special analyses.

41

While attempts to justify the assumptions in
the CA have been made, previous comments
are directed toward these justifications. In
addition, the uncertainty analysis should
quantitatively examine the assumptions
associated with the inventory. Of particular
note are the potential ranges in inventory
which could be attributed to the various
radionuclides. Additionally, Stewart was

See response to Condition 3.
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identified at the site visit as the reference
which was used to provide the activity
distributions for the curies reported to be
disposed of in the old burial ground, but
Stewart is not listed in the references in the
CA. So what was really used in the CA?
While not challenging the distributions
attributed to Stewart, the uncertainty analysis
should examine the range in resuits associated
with the range in the uncertainties in the
radionuclide distributions derived from
Stewart.

42

Alternative land uses were not considered.
Perpetual institutional control of the SRS was
the only land use option considered in the CA.
In discussions at the SRS, other land
use-options were noted as possibilities to be
considered as part of a CA maintenance plan.
The CA maintenance plan was not provided.
Variations in radionuclide inventories, site
and facility characteristics, and transport
parameters were not considered in the
sensitivity and uncertainty analysis.
Consequently, bounding estimates of the
potential doses at the point of assessment for
the time period of assessment were not
provided in the CA. Alternative closure plans
were not considered and alternative site and
waste characteristics were not considered.
Bounding analyses were not provided to
provide some assurance that the dose
constraint and dose limit would not be
exceeded in the foreseeable future.

Alternative land uses were
addressed in Section 6.3. The
SRS CA Maintenance Plan,
which has now been developed
and implemented, requires an
annual review of the CA versus
changes in actions or plans with
respect to such things as closure
plans, etc. The maintenance plan
is attached.

43

Page 6-3, para. 6.3, Since the guidance for a
composite analysis requires that reasonable
alternatives to land use be considered in the
sensitivity and uncertainty analyses, it appears

‘that at least one reasonable alternative has

been excluded - a resident living on site. The
SRS Future Land Use Plan has been approved
locally and transmitted to HQ, but it is not
clear if this plan will remain unchanged. It is
also unclear how this plan will be
implemented, (i.e. deed restrictions).

The SRS Land Use Plan, per
USDOE guidance for the CA,
provides the basis for not
considering an on-site resident.

44

Page 6-6, Sensitivity to Source Term, states:
"...the assessment of sources other than the
two LLW disposal facilities used
conservative, bounding assumptions to assess
the maximum potential impact of these

See the responses to Conditions 3
and 4.




September 23, 1999 5-18

WSRC-RP-99-00844

Com. No.

Comment

Action

sources."

The bounding assumptions used in the
development and assessment of sources are
not described in the document. As such, the
conservatism in the development of source
terms is not apparent. With the document
lacking descriptions for the bounding
assumptions and the existing information not
being complete enough to determine a level of
certainty, it is difficult at best, to determine
what error factors or confidence intervals can
be associated with the calculated maximum
dose.

45

An internal WSRC report entitled, "Impact of
F- and H-Area Pump-Treat-Reinject
Remediation Systems on the Old Radioactive
Waste Burial Ground, (SRT-EST-98-154)",
which was not used in the development of the
CA since the CA pre-dated this report, is an
analysis of the potential impact on the flow
system in the upper (water table) aquifer of
the active PTR systems in place at the F & H
Areas and the cover recently installed at the
Old Burial Ground (OBG). The report
concludes, among other things, that these
remediation activities will affect the flow
system at F Area, E Area, and H Area, and
that some impacts will occur in the short term
(weeks and months), but other impacts will
not be realized for years. This report was
based strictly on a modeling analysis, which
was designed to account for broad impacts on
the flow system throughout a large area (i.e.,
the entire GSA), but also to account for
relatively small scale impacts (i.e.. impacts on
water table elevations at each individual
extraction or injection well).

The additional information provided to the
review team by WSRC on 4/21/98 reviews
this report and concludes that there is
"potential" for the ground water divide to
change over time as a result of active
remediation in the GSA, but that the
magnitude of any such changes would be
small. This conclusion (and presumably the
decision not to explore this matter further) is
not technically justified for the following
reasons:

Per LFRG direction, as
documented in response to
Condition 1, the CA will consider
a single point of assessment at the
mouth of UTR. The bounding
effect of all sources migrating to
UTR is contained in the response
to Condition 2.
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a. The WSRC report did not specifically
examine the impact of F & H Area
remediation and capping of the OBG on
the ground water divide. It analyzed the
impact on the entire flow system at the
GSA. Any conclusions drawn regarding
the impact on the divide resulting from
the nearby active remediation cannot rely
solely on the results of the
SRT-EST-98-154 report.

b. Nothing in the WSRC report indicates

that the magnitude of potential changes
is either large or small. The modeling
study did not vary the rate of pumping or
reinjection at the F & H Area
remediation sites, but used the design
flow rates (200 and 150 gallons per
minute for F & H Areas, respectively).

c. Future undetermined active remedial
activities (or other site operations in
the GSA) will also have potential
impacts on the local flow system, and
need to be considered

cumulatively, when they are in the
planning stages. This WSRC report
is an indication of

the potential for disruptions in the
flow system, upon which the
effectiveness of natural

hydrologic barriers rely.

Actual data on the flow system in the GSA,
and specific data on the location and
dimensions of the ground water divide, are
needed to quantify the response of the flow
system to such perturbations in the future. The
OBG cover has only recently been installed
(1997). The PTR systems at the F & H Areas
have not been operated at design capacity due
to technical problems, and are currently
scheduled to pump at design capacity by April
1, 1998 (H Area) and May 1, 1998 (F Area),
according to a directive from the South
Carolina Department of Health and
Environmental Control (February 23, 1998
letter to A.B. Gould and J.V. Odum from Kim
K. Hagan, Hazardous Waste Enforcement
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Section, Bureau of Land and Waste
Management). Therefore, data needed to
validate conclusions drawn in this modeling
study are not currently available and probably
will not be for some months or years. When
such data (e.g., water table gradients and
elevations in the immediate vicinity of the
modeled location of the ground water divide)
becomes available, a study should be
performed to validate the results of the
modeling analysis included in the WSRC
report. Until such analyses are completed, it is
premature and therefore, not technically
supportable, to conclude that the magnitude of
changes to the location of the ground water
divide from local remediation activities will
be small.

46

The issue of uncertainty in the ground water
divide should be treated more rigorously.
Uncertainties in the cause of the ground water
mound in H Area could impact flow
directions and rates. Modeling the mound
required reductions in horizontal conductivity
and flow rates which may not be real. Lack of
flux from the eastern edge of the model may
also cause the model to underestimate flow
rates. And the effect of the upward gradient in
the three S and Z area wells has not been
evaluated. Finally, there is a discrepancy
between the tritium dose calculated for all
contaminants reaching Four Mile Branch in
the CA sensitivity analysis (29 mrem/year,
page 6-5) and the Bounding Estimate of All
GSA Contaminants Migrating to Either of the
Streams provided to the review group via
FAX on April 22, 1998 (64 mrem/year).
These observations, taken together. indicate
that the uncertainty in the model needs to be
further evaluated.

Per LFRG direction, as
documented in response to
Condition 1, the CA will consider
a single point of assessment at the
mouth of UTR. The bounding
effect of all sources migrating to
UTR is documented in the
response to Condition 2.
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47 Section 3.2.3 and elsewhere - There is a See the response to Condition 4.

statement in the last paragraph on page 3-3
that begins "All estimates and assumptions ..."
Since the assumptions are critical to
understanding the worthiness, if you will, of
the estimates where are they documented and
what sanity checks were made of them?

48

Section 3.2.4 Spatial Boundaries - I question
the adequacy of the domain. For example why
were not sources on the other side of UTR
considered? And if your point of compliance
is at the 301 bridge why were not other on site
sources considered?

See the response to Condition 1.

49

Page 3-6, Section 3.2.5: there needs to be
more discussion provided on just what the
"personnel knowledgeable" about the various
waste streams provided and what they deemed
representative. The concem is from a
completeness standpoint. The nuclides of long
term concern are seldom the ones that cause
operational problems or show up on the near
term radar screen. Typically the only way
they are identified is by inference, scaling,
derivation etc. The steps taken to ensure a
complete inventory needs to be described.

See the response to Condition 3.

50

Section 4 in general - As the source term
development is probably the most critical
component of the composite it is most
important that it be thorough, complete,
defensible, credible and technically sound.
There is not enough information provided to
answer any of these questions. For example,
two of the major potential sources, MWMF
and OBG, just reference a COBRA database.
No other information or discussion provided.
Other sources just reference an "e-mail
memorandum.” Others like the Old Solvent
Tanks just "assume" an activity with no
explanation or justification. Then right on the
heel of this assumption another is made which
assigns entire groups of activity to one
nuclide, again with no explanation.

See the responses to Conditions 2,

3,and 4.

51

It is understood that a good portion of the
historic data regarding contributing source
terms is limited, and in accordance with the
April 30, 1996 document, Guidance for a
Composite Analysis if Interacting Source

See the responses to Conditions 2

and 3.
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Com. No.

Comment

Action

Terms, the first, iteration of the composite
analysis will use only the information at hand;
no field samples will be collected for analysis.

However, there is a need for discussion
regarding the quality and level of certainty
associated with the source term data collected
and used in calculating the maximum dose.
As an example, Page 1 - 1, Section 1.0
Summary and Conclusions, second paragraph
states: "Two former LLW disposal facilities,
the Mixed Waste Management Facility and
the Old Burial grounds, are the major sources
of these isotopes." Yet there is no discussion
regarding the uncertainty associated with each
source term developed and used in the
composite analysis. In fact, the following
statement is made in section 3.3.2, Data
Qualification: "Ranking according to degree
of certainty was not attempted because
information with which to make these
decisions is not complete." In order to
understand the sensitivity of the calculated
dose at the point of assessment with respect to
the contributing source terms, some indication
of the data quality and associated uncertainty
must be established.

52

Page 3-3, Section 3.2.2, Step 2: Identify the
Decision, states: "The decision to be made in
this application of the DQO Process is
whether the resources available will provide a
reasonably representative residual inventory
upon which dose estimates for the Composite
Analysis can be based. Unacceptable data
quality or quantity will lead to unreliable
estimates of doses."

There is no discussion of the alternative
actions that may result from the identified
decision. In accordance with the EPA
guidance document for data quality
objectives, EPA QA/G-4, September 1994,
possible alternative actions that may result
from the decision question should be
identified. In other words, since the decision
is whether the resources available will provide
a reasonable residual inventory from which
dose estimates can be based, there should be
some discussion on actions to be taken if
available resources cannot provide for a

Revision of the application of the
DQO Process to the CA will be
considered as the CA is
maintained. See the attached
maintenance plan.
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Action

reasonable inventory.

53

Page 3-3, Section 3.2.2, Step 2: Identify Inputs
to the Decision, provides a discussion of the
various sources that were used to create a
residual radionuclide inventory for the
composite analysis.

However, there is no discussion regarding the
establishment of a level of acceptability for
the information being used for input into the
decision. The EPA guidance document for
data quality objectives, EPA QA/G-4,
September 1994, indicates that when
identifying inputs into the decision process,
action levels should be established which
define the basis for choosing between
alternative actions. It would appear that some
discussion is warranted in this section that
describes a level of acceptability for the
information where any information below the
established level would be considered
inadequate for providing a reasonable
inventory estimate or at a minimum be used in
assigning a level of certainty to the data.

Revision of the application of the
DQO Process to the CA will be
considered as the CA is
maintained. See the attached
maintenance plan.

54

Page 3-6, Section 3.2.5, Step 5: Develop a
Decision Rule, states "The decision rule
developed for this application of the DQO
Process can be stated as: "If the radionuclide
inventories identified for facilities and
specific locations in the domain of interest are
reviewed and deemed representative by
personnel knowledgeable about waste streams
and pertinent activities leading to residual
radionuclides, then the inventories will be
assumed to be appropriate for the Composite
Analysis. If the information is unavailable or
inadequate for a given facility, then the
inventory will be considered incomplete and
the composite analysis will not be considered
comprehensive."

A description of the level of acceptability for
the information used for the radionuclide
inventories should be included. Without a
description of the level of acceptability or
certainty as to what constitutes adequate
versus inadequate data, a conclusion as to the
sensitivity of the inventories to the estimated
dose cannot be drawn. It does not appear from

Revision of the application of the
DQO Process to the CA will be
considered as the CA is
maintained. See the attached
maintenance plan.
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Comment

Action

the document that any of the data reviewed
failed to meet the Decision Rule. Given the
stated lack of source term information, it is
surprising that none of the data reviewed
failed the Decision Rule.

55

Page 3-7, Section 3.2.6, Step 6: Specify Limits
on Decision Errors, states: "There was no
exclusion of data during the initial evaluation.
Although a statistical analysis was not carried
out, and confidence limits were not
established, decision error was controlled
through careful development, review and
evaluation of data by qualified personnel."

More discussion regarding controlling
decision error is warranted. With the absence
of alternative actions, levels of acceptability,
and data confidence limits in the DQO
process, the reviewer is lead to conclude that
there was no mechanism for classifying any of
the data as unacceptable, and no further
evaluation of data will be conducted to
establish levels of certainty.

Revision of the application of the
DQO Process to the CA will be
considered as the CA is
maintained. See the attached
maintenance plan.

56

Page 3-7, Section 3.2.6, Step 7: Optimize the
Design, states: "An alternative design would
include field collection of soils at given
facilities for radionuclide analyses. This
would provide actual analytical data.
However, the number of samples required in
addition to the time and cost for sampling and
analysis would be prohibitive for this initial
characterization."

This statement implies that additional
characterization activities will occur, but there
is no further discussion which describes what
additional activities beyond the initial
characterization are planned. This is
especially relevant for the former LLW burial
grounds that are major contributing source
terms, but no level of certainty has been
established.

Revision of the application of the
DQO Process to the CA will be
considered as the CA is
maintained. See the attached
maintenance plan.

57

Page 3-11, Completeness, in the context of
data collection, completeness is used as a data
quality indicator which is defined as the
amount of collected data that is considered
valid compared to the amount of data planned
for. It appears from Chapter 3 that the data
quality for each of the data sources was

Revision of the application of the
DQO Process to the CA will be
considered as the CA is
maintained. See the attached
maintenance plan.
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designated, but no assessment of the needed
data quality or quantity was made to
determine if the data quality received was.
adequate.

58

Page 3-11, Section 3.3.2, Data Qualification,
this section states that the data sources were
assigned numerical codes which classify the
information according to type, but ranking
according to degree of certainty was not
attempted. However, the descriptions for each
of the numerical codes used for data
qualification on Page 3-12 all include
statements as to whether the quantities and
types of radionuclides are known or
estimated. These descriptions appear to infer
assigned levels of certainty based on the
source of the information. Furthermore, page
3 -18 and Table 3.3 -3 indicate that 61 % of
the radionuclide inventory and associated
concentrations are considered known.
Clarification is needed as to how 61% of the
source term inventory can be assumed known
if sufficient information is not available to
ascertain any degree of certainty.

Revision of the application of the
DQO Process to the CA will be
considered as the CA is
maintained. See the attached
maintenance plan.

59

Page 3-11, para. 3.3.2, although Data
Qualification was discussed, no conclusions
seem to have been drawn from this process,
no justification that the data quality is
acceptable and no recommendations for
necessary future actions were made. The CA
guide leads one to conclude that this DQO
process may recommend future data/sample
collection.

Revision of the application of the
DQO Process to the CA will be
considered as the CA is
maintained. See the attached
maintenance plan.
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SUBSURFACE TRANSPORT
Com. No. | Comment Action
60 Chapter 3, throughout this chapter there is a See the response to Condition 4.

recognized need to identify and quantify
radionuclides. Where was the physical and
chemical form information captured? This
information is integral to the transport
mobility, release rate etc.

61

The methodology given for estimating the
release of radionuclides from the contributing
sources is not complete. While the PAs
contain a complete methodology, any
degradation of waste forms is not included in
the methodology for other sources. It is a
simplified leach rate model from the waste
form that does not include any consideration
of the physical and chemical characteristics of
the source materials and the site
characteristics.

A simplified release model was
judged adequate for this first
iteration of the CA.

62

The modeling components selected for the
analysis are reasonable and make use of the
available data. The determination of the
conservative nature of the methodology is
difficult to assess. The scenarios considered
for the CA are not apparently conservative.

No response needed.

63

The assumption is made that spills are added
to the residual inventory of the tank group that
they belong to. This is non-conservative
because a source term that is already in the
ground is being modeled as though it were
encased in concrete with a 300 year tank
surrounding it

In the response to Condition 3,
the flux to the water table for each
spill was assessed separately from
the tank group.

04

The physical and chemical characteristics of
the source materials and site characteristics
are incorporated into the assignment of
distribution coefficients to the radionuclides
considered in detail in the CA. The CA
includes all of the data as diskettes in
Appendix B. The relationship between the
input data files contained in the appendix and
the understanding of the physical and
chemical characteristics used in the CA is
unclear. The relationship between the data in
Appendix B and the release mechanisms is
not clear.

See the response to Condition 4.

65

This requirement is addressed in the CA. As
noted in many of the comments in this
section, the justification or logic associated
with many of the assumptions is debatable.

See the response to Condition 4.
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However, there do not appear to be any
significant changes to the conceptual model
used in the CA as compared to the PAs for .
either E-Area or Z-Area.

66

Criterion 6.3.3 is a similar requirement that is
associated with this comment. However, this
requirement speaks to the correctness of the
conceptual model. The conceptual model used
in the PA was developed for the close-in
analysis of E-Area and Z-Area, where the
point of compliance was about 100 meters
away from the disposal unit. For the CA the
conceptual model was extrapolated to include
all of the SRS. As a result, the conceptual
model does not include any additional
potential mechanisms related to the areal
extent of the confining units for the aquifers,
and the potential mixing between aquifer
layers away from the GSA.

Per LFRG direction, the single
point of compliance for the CA is
the mouth of UTR. The only
sources outside the GSA that are
to be considered are those in the
A/M area. See the response to
Condition 3.

67

Pg. 5-29, first paragraph - The first reason
given for neglecting mechanical dispersion is
that the time of assessment is 1000 years.
Hence, "this amount of time is sufficient for
arrival of the more concentrated portion of the
plume at the location of concern,". With some
nuclides of interest having high Kd values, it
is not apparent that this statement is accurate.
Justify this statement.

See the response to Condition 4.

68

This requirement is not clearly satisfied in the
CA. As noted in other comments, the point of
assessment is not well defined in space or
time. Consequently, the conservative nature of
the methodology cannot be assessed. There
are indications from the omission of other
potentially significant sources of
contamination that the methodology used in
the CA is not conservative.

The transport of contamination is
accomplished by the application of the
PATHRAE, PORFLOW, and FACT models,
which have extensive data inputs. The inputs
to the models are provided in Appendix B,
without a guide to the contents. Consequently,
the files are mere compilations of numbers
without meaning. Therefore, making a
meaningful comment with respect to this
criterion is not possible.

Per LFRG guidance, the CA point
of compliance is the mouth of
UTR. Only sources in the A/M-
Areas need be added to those in
the GSA. See the response to
Condition 3.

69

The known physical and chemical

As the CA is maintained, re-
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characteristics of the radioactive materials
considered in the composite analysis are
discussed in the CA. The effect these
characteristics have on the source terms and
the transport of radionuclides is also discussed
in the CA. The correctness of the
characteristics is difficult to establish because
of the limited records available for old
disposals, and the limited understanding of the
behavior of the many different types of waste
forms at SRS. The significant uncertainties
associated with the physical and chemical
characteristics of the radioactive materials
considered in the CA should have been
considered in the sensitivity and uncertainty
analysis contained in the CA.

evaluation of the sensitivity
analysis to include factors such as
the characteristics of the waste
will be considered. See the
attached maintenance plan.
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HYDROLOGY
Com. No. | Comment Action
70 The mathematical groundwater flow model is

based partly upon the assumption that there is
an upward hydraulic gradient across the
Crouch Branch confining unit. This gradient
is assumed to naturally protect the aquifers
beneath the Floridan aquifer system from
contamination (Composite Analysis, p. 2-23).
Using this assumption, the flow model was
constructed for the Floridan aquifers above
the Crouch Branch confining unit.

However, no reference is provided for the
above assumption. in the text or the
accompanying Figure 2.3-5. Similarly, there
are no supporting data in the Saltstone and
E-Area Vaults Performance Assessment
(PAs), which also rely on this assumption.
Supporting data were provided during the
review and should be referenced in the CA.

See the response to Condition 4.

71

No volumetric mass balance was performed
on the amount of water flowing into the
model compared to the amount exiting the
model. This is a standard output for most
models and its absence from the discussion in
the CA, the two supporting PAs, and the
reference documentation from Flach and
Harris (1997) is troubling. Given
precipitation, infiltration (and hence runoff),
artificial recharge, discharge to the streams,
and leakance through the Crouch Branch
confining unit, a balance can be computed. It
is unlikely that the model will balance in its
present form because of the omission of flux
through the northern and eastern model
boundaries.

Presentation of mass balance
information will be made in the
next revision. See the attached
maintenance plan.

72

The conservativeness of some model
assumptions has not been verified or
evaluated. One example is the assumption that
the Crouch Branch confining unit has an
upward gradient. Another example is the
assumption of no-flow boundaries to the
model. In both cases, if the assumptions are
wrong, additional aquifers could become
contaminated and travel times could be
significantly altered. It is not clear whether
these assumptions are conservative or not.

See the response to Condition 4.

73

The mathematical models utilized in the CA

No modeling exercise will ever

e e
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utilized the available site data. The
PATHRAE and PORFLOW models were
used in the PAs for Z-Area and E-Area.
FACT was a model developed for the GSA
that was used for the CA. As discussed in the
site visit, the data to support the modeling of
the entire GSA is incomplete. This lack of
complete data to drive the three dimensional
models used for the CA introduces additional
uncertainty, which was not addressed in the
uncertainty analysis.

have “complete” data. Data will
be reviewed annually and
incorporated in future revisions,
per CA maintenance. See the
attached maintenance plan.

74

The CA used essentially the same
assumptions and justifications as those used in
the PA's. The validity and adequacy of these
assumptions is addressed in other comments.

Comment noted.

75

PORFLOW and PATHRAE are documented
codes. LADTAP XL is referenced in the CA.
FACT is documented in the appendix to the
CA. All of these codes have been verified and
validated to a reasonable extent.

Comment noted.

76

From the PATHRAE input files, it can be
assumed that the precipitation runoff rate (40
cm/yr) plus the watershed infiltration rate (40
cm/yr) should equal the total precipitation.
The total precipitation given in 124 cm/yr
(pg.2-13). The remaining balance should be
accounted for.

The balance is due to evapo-
transpiration

77

The assumptions incorporated into the
mathematical model used for the performance
assessment were used in the composite
analysis as well. These assumptions were
identified in the PAs and CAs . Some
assumptions are not well identified or
justified. The other comments identify some
of these examples. Additional examples are
related to the site hydrology and are covered
in Criterion 6.3.6.

See the response to Condition 4.

78

Calibration of the flow model indicates
problems with the conceptual model and
numerical model boundary Conditions. The
model results as summarized in Figure 5.1-18
and Figure 5.1-19 show the effects of a large
groundwater mound in H Area. This mound is
not discussed in the CA but is thoroughly
described in Flach and Harris (1997).
Calibration of the model to incorporate the
mound required significant changes in
conductivity and in recharge. This included
changes to the vertical and horizontal

See the response to Condition 2.
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conductivity in the upper and lower aquifers
and the tan clay as shown in Flach and Harris,
Figures 26, 27, and 28 and Table 5. Increases
to recharge are, on average, the equivalent of
the annual natural recharge and range up to
twice the natural recharge (Flach and Harris,
Figure 22). From Figure 22 the artificial
recharge can be estimated at 1.6 Mm” per year
or 1300 acre-feet/year.

The changes in conductivity are not supported
by specific field data but are within the range
of variability common in field permeability
measurements. The increase in artificial
recharge is poorly supported by anecdotal
evidence of leakage in water and sewer
systems (Flach and Harris, 1997, page 20). If
leakages of over a million cubic meters per
year are present, it should be possible to
provide an accounting of known water
production from water supply wells and
discharge to water disposal systems to verify
the model assumptions. The lack of such data
calls the interpretation into question.

An alternative to the model modifications of
conductivity and artificial recharge is to
account for the flux entering the eastern side
of the model (see boundary Condition
comment above). Treating this flux boundary
as a no-flow boundary causes flow directions
to track north along the eastern model
boundary (see Figure 5.1-18) rather than
westward to supply the groundwater mound.
In addition, the use of phantom data points, or
control data, in Figure 5.1-13 may be masking
a true gradient that is more indicative of
westward flow across the model boundary.

79

The mathematical models used in the CA
for analyzing transport are appropriate and
provide calculated results which are
representative of the results calculated in
the PA

Comment noted.

80

This requirement is not clearly achieved in the
CA. Assumptions have been used in the CA to
formulate input data, but the justification and
defensibility of the assumptions is not clearly
presented. The relationship between the input
data and the source of the input data by either

See the response to Condition 4.
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field data, laboratory data, reference, or
assumption is not presented in the CA. Input
data such as the invariant infiltration rates and
the distribution coefficients are not justified.

81

The assumption of isolation of lower aquifers
is at odds with site physical data. The CA
states that the confining nature of the Crouch
Branch confining unit in the GSA and the
head-reversal phenomenon naturally protect
the aquifers beneath the Floridan (sic) aquifer
system from contamination? (CA, page 2-23).
However, the CA Figure 2.3-5 and supporting
data provided during the site review (Aadland
and others, 1995, and Christensen and
Gordon, 1983) show that the gradient from
the Crouch Branch aquifer to the Gordon
aquifer is thought to be downward
immediately to the southeast of S and H
Areas. The downward gradient can be seen by
inspection of Figures 14 and 10 in Flach and
Harris, 1997. This assumption is incorporated
into the numerical model by virtue of the
lower model boundary definition as a general
head boundary with flux dependent upon head
in the underlying Crouch Branch aquifer and
overlying Gordon aquifer (Flach and Harris,
1997, page 11).

The downward gradient present in the
southeast comer of the model is a violation of
the conceptual model assumption of no
downward flow from the Gordon aquifer to
the Upper Three Runs aquifer. Owing to the
location of the sources in the General
Separations Area and the probable flux into
the model domain from the east, it is unlikely
that contamination could reach the underlying
Crouch Branch aquifer via this route.
However, the protection of the Gordon aquifer
is more complex than depicted in the model
and is dependent upon accepting the heads,
conductivities, and leakances as characterized
in the model.

See the response to Condition 2.

82

Three wells in Z and S Areas are at odds with
the conceptual model. Wells ZBG 1A, SCA
3A, and SCA 4A (Flach and Harris, 1997,
Appendix C, pages 113 and 114) are
completed 30 to 40 feet deeper than nearby
companion wells in well clusters. In all three

This will be addressed as the CA
is maintained. See the attached
maintenance plan.
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cases, the deeper well has a higher head than
the shallower well, with the increase in head
approximately equal to the difference in
depth. This indicates a substantial upward
hydraulic gradient in the water table aquifer of
the Z and S Areas of approximately
one-to-one. This phenomenon is not discussed
nor accounted for in the conceptual and
numerical models, even though it is at odds
with the conceptual model of downward
gradient in the Upper Three Runs aquifer. The
impact on flow directions is hard to predict
(with respect to conservatism) but the
uncertainty associated with the model is
increased.

83

The flow model contains assumptions about
boundary conditions which are not correct.

a) The Gordon aquifer at Upper Three Runs
Creek is defined as a no-flow boundary
(Figure 5.1-1), when it appears that the
Gordon aquifer continues to the northwest
as part of the Steed Pond aquifer (see
Aadland and others, 1995, Plate 3). The
Gordon aquifer ceases only by definition
because of the updip truncation of the
Gordon confining unit. No data are
presented on the hydraulic and hydrologic
characteristics of the northwest
continuation of the Gordon aquifer
beyond Upper Three Runs Creek, so it is
difficult to determine if this is a
significant point. The model assumption
is contradicted by the following statement
from the CA: The Gordon aquifer is
recharged both by precipitation within the
GSA and by lateral flow from outside the
GSA (page 6-6).

b) The Upper Three Runs aquifer at
Fourmile Branch is defined as a no-flow
boundary (Figure 5. 1-1) when it appears
that the lower unit, beneath the tan clay,
continues to the southeast (see Aadland
and others, 1995, Plate 3). Since leakage
through the tan clay and discharge of the
lower unit to Upper Three Runs aquifer
are included in the model, this can be
expected to be a flux boundary of
unknown magnitude.

See the response to Condition 4.
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c) The Upper Three Runs aquifer at the
eastern boundary of the model between
McQueen Branch and Fourmile Run is
defined as a no-flow boundary (figure
5.1-1). The measured head map of Figure
5.1-13 shows that a westward flux into the
model domain along this boundary is
probable. Note also that the head map
uses control data (invented data) to
modify head contour lines in this area,
potentially masking a larger gradient than
shown.

84

The measured head map of Figure 5. 1 -13
contains a sharp groundwater mound in Z
Area (in the northeast part of the model
domain) related to well ZBG 1A. The mound
is not simulated by the model (see head map
of Figure 5. 1 -11). The figures are from Flach
and Harris (1997), Figures 11 and 36. Neither
the CA nor Flach and Harris explain that the
mound is the result of one data point, well
ZBG 1 A, which was omitted from the model
as an outlier after completion of the measured
head map (Flach and Harris, Appendix E,
page 137).

In contrast, two other wells with anomalous
head data in nearby S Area were omitted from
the measured head map (wells SCA 3A and
SCA 4A) The head data from all three wells
should be treated the same.

See the response to Condition 4.

The CA does not provide intermediate
calculations and results to demonstrate the CA
calculations are representative of the site for
similar situations. Comparisons between the
PA results for E-Area and Z-Area, and the CA
results are not provided. Concluding the PAs
and CA are similar on the basis of the
calculations has not been demonstrated.

In the next revision of the CA,
consideration will be given to
providing intermediate
calculations and results.

86

The conceptual model used in the CA is
consistent with the conceptual model in the
PA. However, the additional components of a
conceptual model for the SRS are not clearly
introduced into the CA to ensure that regional
subsurface phenomena and surface and
groundwater interactions are properly
considered in the CA. The material presented

Flux to the water table results are
given in the CA to satisfy the
intermediate results criteria. The
results in Table 4.4-5 for the
facilities labeled ILT, LAW and
SLIT are for units in the EA PA.
Entries under SALT are for the

Saltstone facility. These data can
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effective mechanisms for preventing or
controlling contaminant migration, are not
adequately justified in this document, from a
technical perspective. Additional data, and
where appropriate, additional studies, must be
provided to substantiate their effectiveness, or
additional model uncertainty must be
incorporated.

Com. No. | Comment Action
in the CA does not clearly address how the be used to compare results.
regional aquifer characteristics are included in
the conceptual model.

87 The reliance on natural hydrologic barriers as | See the response to Condition 4.

88

This requirement speaks to the rigor included
in the CA. While many of the assumptions in
the CA related to the radionuclides have been
examined, the examination has not been
rigorous, as noted in previous comments. The
source term evaluation similarly has questions
concerning the rigor of analysis, as noted in
earlier comments. The transport of
radionuclides largely relies on the models
used in the PAs for the two facilities that were
extrapolated to the entire GSA, and the data
driven FACT code, which has recently been
developed and to some extent verified and
validated. The lack of intermediate results,
which are referenced to field or laboratory
data, is a shortcoming in the CA that leaves
many of the questions concerning the
transport of radionuclides unanswered. This
leads to uncertainties in results which have
not been evaluated in the CA.

See the response to Conditions 3
and 4.

89

The assumption that anthropogenic changes
will not alter the model results needs to be
justified. To demonstrate that the CA is
technically adequate, there must be more
information provided on the assumptions that
the hydrologic conditions that cause the
natural hydrologic barriers will not change
significantly over the time period of the
analysis. As it stands, the only assurance that
can be made is that institutional controls will
prevent any on-site activity from disrupting
flow conditions that would significantly
impact the natural hydrologic barriers, and
that off-site activities, such as large scale
irrigation, are not likely. Since, therefore, no
reasonable assurance can be given to justify
the assumptions regarding flow conditions,

See the response to Condition 4.

DI
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there must be an analysis of the potential
consequences of changes in the flow system.
There should be a sensitivity analysis that
determines the potential impact on the CA
results of changes in hydrologic conditions
that cause any of the three natural hydrologic
barriers to fail to contain or retard migration.

In addition to assurances on the future
effectiveness of the natural hydrologic
barriers, the document has not adequately
demonstrated the current effectiveness of
these barriers. The three natural hydrologic
barriers - the ground water divide, the upward
gradient in the Crouch Branch aquifer, and the
incision of the upper ground water units by
the three streams - are not well described in
the CA, are susceptible to change as a result
of local on-site and off-site activities, and are
crucial factors in the CA results. References
are provided to hydrogeologic studies
(Aadland, et al, 1995 is the primary source)
that provide the basic geologic and
hydrostratigraphic data used in the CA. But
what is missing is sufficient technical
justification, through relevant studies and
analyses, that support the assumption that
these hydrologic conditions function
effectively to contain contaminants or reduce
their mobility, as described in the conceptual
model of the GSA. There are no references
provided in the document to studies or
analyses that support the inferences drawn in
the CA regarding the effectiveness of these
natural barriers. If such studies or analyses
exist, the document should include adequate
discussion of their results and conclusions,
and references should be provided. If relevant
studies do not exist or if the conclusions do
not support the assumptions made in the CA,
there should be a plan to conduct the studies
or analyses, accompanied by a commitment
by USDOE-SRS to support such studies,
before the technical adequacy of this
document can be assured.

To provide an example of the type of
discussion that should be included in the CA,
the SRS Ground Water Protection
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Management Program (GWPMP) document
(WSRC-TR-96-0193), dated August 1996,
provides a very brief discussion of one of the
natural hydrologic barriers - the upward
gradient. There is a discussion (Section 2.6) of
the maintenance of natural head differences
across the site, due to recognition of the value
of the upward gradient in preventing
downward migration of contaminants. There
is a brief discussion of a long-standing
site-wide policy of avoiding installation of
high capacity production wells in areas where
this natural upward gradient may be disturbed
by pumping. The GWPMP indicates that this
policy (put into effect in the 1980's) is still in
effect, but there is no reference provided, nor
is there any further detailed discussion of
what actions this policy actually addresses.
This entire issue is not discussed in the CA at
all. There are no references to any section of
the GWPMP. The CA should, at a minimum,
investigate the specific provisions of this
policy, discuss how well it has been
implemented since its inception, and relate
what is known about the process of
maintenance of the upward gradient to the
specific assumptions included in the
conceptual model of the GSA that supports
the analysis in the CA.
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90

The CA document dated September 1997 is
not complete. The CA Review Team cannot
reach a decision that ensures continued
compliance with USDOE Order requirements
at the two SRS disposal sites. In addition to
further analyses and data collection described
elsewhere in these comments, the analyses
and data that are contained in this document
are not complete. There are many statements
that need to be better supported by references
or by more complete analyses and
explanations that clearly describe the analysts'
logic.

No action required. The LFRG
concluded that the CA provided
sufficient information to support
management decision for
continued compliance with
USDOE Order requirements at
the two SRS disposal sites.

91

The document that the review team was asked
to review is not complete. It basically presents
statements of conclusion regarding the
potential impact of the disposal facilities on
the general public and on the environment,
and statements that describe hydrologic
conditions without adequate explanation, with
few, or frequently no, reference to any
detailed studies or other source documents,
and with few new studies or analyses
conducted to support the CA. The document,
issued September 1997, contains some
statements and conclusions that are
unsupported (but not necessarily
unsupportable) from a technical perspective.
The document is incomplete because it does
not enable the reviewer to understand the
analyst's logic, or to reveal how the analysts
used their data, their knowledge of the site,
and their analytical tools to determine their
results and to draw their conclusions.

As a reviewer, I am left with the task of trying
to piece together all of the technical work that
was done on the CA to fully understand how
the final results were derived. It became
obvious to me during the initial site visit,
when listening to presentations from various
WSRC staff who had prepared the CA, that
the technical work had been performed. The
review team had numerous questions
regarding the analyses described in the
document, and most of these questions were
answered satisfactorily by WSRC staff. It
appears, though, that the information

No action required. The LFRG
concluded that the CA provided
sufficient information to support
the management decision for
continued operation of the SRS
LLW disposal facilities.
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presented was not documented. The document
did not contain a complete and understandable
description of what that work was, nor a
mapping of the analysts' thought processes to
allow the reviewer to trace the path from the
basic data to the conclusions of the CA.

92

Page 2-35, first sentence of the fifth paragraph
states: "Concentrations of radioactive material
at the mouths of the UTR and FMB will
potentially include contributions from sources
outside the GSA." However, the third
sentence of this same paragraph states: "The
composite analysis, however, has only
considered the sources within the GSA
because it is those sources that could
influence decisions regarding operations of
the LLW disposal facilities."

The April 30, 1996 Guidance for a Composite
Analysis of Interacting Source Terms and the
November 1, 1996 Interim Review Process
and Criteria for Composite Analysis both
indicate that the purpose of a composite
analysis is to provide an analysis of the
cumulative impacts of sources from LLW
disposal facilities and all other sources that
may interact with the LLW disposal facilities
and contribute to the dose to a hypothetical
future member of the public.

It would appear that all source terms having
the potential to interact at or before the point
of assessment, must be considered and
included in the composite analysis. This
would be necessary to provide for a
reasonably conservative estimate of the
cumulative impacts of those source terms and
their affects to the dose to future members of
the public.

See the response to Condition 1.

93

The flow and transport models, as well as the
conceptual model, of the ground water system
at the GSA and the interrelationship of ground
water and surface water needs further
validation. Performing a water balance
analysis of the GSA is one aspect of the
needed validation. Designing and
implementing an on-going monitoring
strategy that will also function as a
surveillance monitoring system is also needed

Comment noted. This will be
addressed as R & D during the
course of CA maintenance. See
the attached maintenance plan.
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for model validation.

94

Sensitivity analysis (Section 6.0) is
inadequate and needs to be rewritten. Ata
minimum, this section needs to be rewritten to
account for the additional data provided by
WSRC in the 4/21/98 memo from Bill Noll to
Jeff Perry, and needs to consider the analysis
of the effect of on-going remediation on the
flow system, provided in "Impact of F- and
H-Area Pump-Treat-Reinject Remediation
Systems on the Old Radioactive Waste Burial
Ground" (SRT-EST-98-154). Also, estimates
of greatest uncertainty are needed to. provide
direction and priorities for a CA maintenance
program.

See the response to Condition 2.

95

The Savannah River CA, Section 6.3, Page
6-3; The first paragraph states "Plans for
future use of the SRS (Appendix A) propose
that release of the site to the general public for
unrestricted use will not occur over the time
period of this analysis."

Appendix A; "Savannah River Site Future
Use Project Report," is cited as the decision
basis for future activities at the Savannah
River Site. This project report does not
reference or contain commitments made by
the Department of Energy to its stakeholders
regarding the future of the site. Composite
analyses are conducted to demonstrate that
management of all radioactive source terms;
(past, present, and future) will not reasonably
result in exceeding the dose limits set forth in
USDOE Order 5400.5. Therefore, it would be
prudent for the composite analysis to address
all pertinent RODs, and other agreements
made to the SRS stakeholders by the
Department of Energy. No uncertainty
analysis has been performed.

The SRS Future Use Plan has
been transmitted to USDOE-HQ.
This plan will be used as
Appendix A in future CA
revisions.

96

It is apparent that all of the potential
interacting source terms have not been
included in the analysis. The supplemental
information provides a scoping analysis of the
A and M-Areas, SRTC, and the SRL Seepage
basins and their impacts on the UTR. It is not
apparent from the document that B-Area,
C-Area, D-Area, N-Area, or R-Area will not
impact the analysis. The CA needs to include
a comprehensive look at the SRS and specify

See the responses to Conditions 1
and 3.
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what will and what will not impact the LLW
disposal facility and provide justification for
these exclusions.

97

The Industrial Wastewater Closure Plan for F-
and H-Area High-Level Waste Tank Systems
needs to be incorporated into the CA. The
stated CA requirement that most of the tanks
be emptied with only 100 gallons of residual
material is a requirement that must be
communicated with the HLW Tank Closure
project.

HLW Tank personnel are familiar
with CA program. Updates in
tank closure program will be
reflected in CA maintenance
activities. See the attached
maintenance plan.

98

It is imperative that a good map of the SRS
and GSA with all SRS facilities located on it
be provided in the CA. It is difficult to
understand the relative locations of the
sources and LLW facilities with descriptive
information only.

Comment noted and will be
implemented in next revision of
CA.’

99

There is no discussion of the infiltration rates
used in the analysis.

A table giving the infiltration
rates used will be provided in the
next CA revision.

100

There is no discussion of the corrosion rates
used for the various waste forms. While leach
rates are given for the concrete in the
supplemental information provided, it is
unknown whether the concrete is being
considered to last for the entire 1000 year
time of compliance. While the EAV and the
Saltstone PAs provide justification for this
assumption, the other concrete waste forms
(i.e. the HLW tanks) have not been shown to
meet this criteria. No corrosion data is given
nor are the assumptions stated for the
corrosion rates for the NR activated metals.
Given the lack of information on this topic,
the team is unable to assess whether the
assumptions used are conservative or
reasonable.

See the response to Condition 4.

101

The possible CERCLA and RCRA actions are
included in the CA. There is no evidence
provided that the representation of the
possible future CERCLA actions is
conservative, justified or supported by
referenced documentation. Some of the
representations of CERCLA actions presumed
the outcome of the CERCLA process while
other future CERCLA actions were not
discussed. The site visit underscored the
changing climate of RCRA and CERCLA
actions at SRS, including the concept that

As CERCLA and RCRA actions
are planned and completed they
will be more accurately
represented in CA revisions. See
the attached CA maintenance
plan.
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RCRA actions being performed now will need
to be addressed by CERCLA at some future
point in time.

102

In section 4.1.2 for building 235-F, it is stated
that the residual radionuclide inventory was
provided by Mr. Ray Lux. The reference
document for this information is simply an
E-mail message giving the source term. This
does not adequately specify the source of the
characterization information. It appears that
the source term information came from the
SAR for building 235-F. It is important (as a
minimum in the reference documents) to state
where the characterization information was
obtained, to provide an indication of the
accuracy of the information, and what
assumptions were used.

See the response to Condition 4.

103

The effects of the ER cap (infiltration rates,
impact on the ground water model) on the Old
Burial Grounds is not given in the CA. While
most of this information has been provided in
the supplemental information provided, it
needs to be incorporated into the CA.

See the response to Condition 2.

104

Incomplete Explanation of the
Interrelationship of Ground Water Units and
the Three Streams at the GSA - It appears that
the full explanation of the relationship
between the Upper Three Runs aquifer and
the three surface water streams (Upper Three
Runs, Four Mile Branch, and Tim's Branch) is
not included in the CA document. It also
appears that references to studies and
documentation are not provided. The CA
should, at a minimum, contain concise, but
complete, explanations of critical
hydrogeologic condiions. It is clear that the
direction of ground water flow and the
complex relationship of aquifers at various
depths and locations throughout the GSA with
surface water units, influenced by confining
units of various thickness and continuity, are
major determinants of contaminant levels and
doses projected in the hydrologic modeling
analyses, and that the existence of the natural
hydrologic barriers (including the ground
water divide and the incision of the upper
aquifer by the three streams) is highly
dependent upon flow conditions presented in
this document. To provide SRS management

Comment noted. The next CA
revision will attempt to provide a
clearer description of the complex
hydrologic Conditions at SRS.
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with an analysis that supports proper disposal
site operations for the long-term, more
complete documentation and references are
needed. '

The following are specific examples of the lack of
complete explanation or the lack of adequate
references that appears to exist throughout the
document:

a. Section 2.3.5 (Page 2-21) Ground Water
Hydrology. There should be references to
studies and discussion of their results to better
substantiate the observation that the upward
gradient in the Crouch Branch aquifer
encompasses most of the GSA, and the basis
for establishing the Crouch Branch confining
unit as effectively preventing downward
migration of contaminants into the Crouch
Branch and lower aquifers. These
hydrogeologic phenomena are cited as natural
hydrologic barriers which protect lower
aquifers from contamination. No references or
detailed discussion of the technical data that is
currently available to support these
observations is included in this section.

b. Section 2.3.5.2 (Page 2-25). The second
paragraph refers to information on flow direction
in the Gordon Aquifer being presented in Section
5.1.1. There is no Section 5.1.1 in the document.
Section 5.1 (Hydrologic Model) presents a series
of figures that contain hydraulic head data
(modeled and measured) for purposes of
demonstrating the relative agreement between
model results and measurements. Section 5.1
refers back to Section 2.3.5.2 for discussion of
ground water discharge to the three streams in the
GSA. The only discussion in Section 2.3.5.2isa
very brief paragraph on Page 2-27, which merely
states that the ground water discharges to these
three streams, that the influence of these streams
causes a ground water divide, and that the streams
provide a natural flow boundary. None of these
statements are referenced to a source of technical
data, nor is there any further explanation of the
technical, hydrogeologic basis for these
conclusions.

c. Section 5.1 (Page 5-4). In the second full
paragraph (beginning "Hydraulic head
measurements..."), there are numerous
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statements that are not referenced nor fully
explained. This entire section is very crucial
to understanding the conceptual model of the
GSA and to quantifying the relationship of
ground water units to surface water streams
and the resulting modeling of contaminant
transport. There should be a more complete
discussion of the technical bases for these
observations, there should be references
provided, and there should be explanations of
assumed boundary conditions and how they
were quantified in the flow model. References
in Section 5.1 to discussions in Section
2.3.5.2, as noted above, is an example of
cross-referencing in this document to another
equally incomplete discussion, rather than to a
full discussion or to another referenceable
source.

d. Section 5.1 (Page 5-26). In the first full
paragraph, the statement is made that "The
hydrologic model was used to generate an
average flow field for the GSA." This
predicted flow field data - which is crucial to
the accurate prediction of the movement of
radionuclides in the subsurface and their
control by natural hydrologic barriers - should
be verified by performing a water balance
analysis in the GSA. Using the conceptual
model, water inputs to the Gordon and the
Upper Three Runs aquifers and discharges to
the three streams should be developed based
on existing data on precipitation, subsurface
flow and storage, withdrawals and
reinjections (i.e., pump and treatat F & H
Areas), and water table elevation
measurements. Such a water balance would
provide more credibility to the reliance on
natural hydrologic barriers, if based on actual
data accumulated over a sufficient period of
time. The details of the data collection
needed, and the development of the water
balance are appropriate matters to determine
in the context of the CA, and performed
during CA maintenance.
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105

Section 7.4 - It is silly to state that the only
change that might increase the dose is a
change in the land use. Obviously that could
be a very big one but there are numerous
others including the inventory that could
increase the dose. This section really should
list the assumptions and bases that are critical
to the analyses and which are going to be
compared during the periodic reviews.

See the response to Condition 4.

106

The calculated results do not clearly satisfy
this requirement. The hydrology model does
not provide convincing evidence that the
regional aquifer system is well represented to
the west of the GSA. For the individual PAs,
this particular concern is not as relevant as the
CA, where the potential release of
contaminated groundwater to the soils and
swamps near the Savannah River could
introduce additional pathways for exposure.
As discussed in the site visit, there was no
data or verification step to ensure that mass
was conserved in the hydrology model
beyond the observation that the theory of the
model supported the conservation of mass.
The graphical results of the hydrology
suggested that mass may not be conserved
within the domain considered by the model.
Additional graphical results indicated the
zones of concern within the domain were
associated with areas of low velocity. While
the concern is less important, the additional
results do not clearly indicate that mass is
being conserved within the model domain.

The importance of the groundwater divide is
discussed in the CA and was discussed during
the site visit. The movement of the water table
was suggested to be +/- 5 feet from episodic
events and the groundwater data suggested the
divide did not shift that much from episodic
events. Considering the significance of the
groundwater divide in the transport of
contamination, the low velocities of water
near the divide, the concern over the
conservation of mass, and the potential
movement of the divide, the sensitivity
analysis of the results should include the
consideration of changes in the location of the

See the response to Condition 2.

Future revisions of the CA will
have a more detailed
interpretation section.
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groundwater divide. The results of this
analysis should be addressed as an important
consideration in the interpretation of results.

The relationship between Fig. 4.4-11 and
5.2-15 is less than clear. The steady release of
*T¢ from the old burial ground in Fig 4.4-11
is not clearly represented in Fig. 5.2-15. In
addition, the notion of a steady state release
from the old burial grounds is questionable.

The justification for a release of **U and ***U
from the old burial ground without a
corresponding release of ***U from the old
burial ground is questionable, as shown in
Figs. 4.4-12, 4.4-13, and 4.4-14.

At the site visit, the long delay in the transport
of "129 was attributed to the vadose zone
thickness of 60 ft. This does not seem justified
by other radionuclides with similar mobilities
and other sources of the same radionuclide
that do not have the similar sort of delay.

Something is seriously wrong with Table
6.1-1. Figures 5.5-2 and 5.5-3 identify the
dose from drinking water for FMB and UTR
for "*C and *H. The doses from these figures
are not consistent with the table. The dose for
one radionuclide could increase, as it has for
*H. but the dose cannot decline for the other
radionuclide. Perhaps there is an explanation,
but none is provided.

107

The CA provides an interpretation of the
calculated results and the sensitivity and
uncertainty results with respect to the dose
constraint and the dose limit at the point of
assessment and time period of assessment.
The results are less than the dose constraint
for all of the cases considered. As noted in
other comments with respect to the CA, the
logic, correctness, and rigor associated with
these interpretations is not clearly presented
or justified.

See the responses to Conditions 1
and 4.

108

The results of the CA indicate the maximum
dose is 14 mrem/year, which is less than the
dose constraint of 30 mrem/year.
Consequently, and options analysis is not
required and is not included in the CA. The

Comment noted.
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dose of 14 mrem/year is the dose from the
consumption of drinking water from FMB.
This potential scenario is considered to be a
sensitivity case and not a base case.

109

The need for an ALARA assessment is
presented in the CA for the results included in
the CA. The presentation in the CA
demonstrates there is no need for an ALARA
assessment to identify any actions to further
reduce the doses. Presuming the results of the
analysis provide a complete, composite
analysis of the SRS, this conclusion is
justified.

Comment noted.

110

The CA does not provide a comparison to the
PA to allow an evaluation of this requirement.
The CA does not admit a resident scenario
and the drinking water calculations in the CA
are performed at a larger distance from the
source than in the PA.

Results presented in Table 4.4-5
for the disposal units in the EAV
and Saltstone facilities provide
the comparison. Future revisions
of the CA will provide a more
explicit comparison.

111

The maximum projected dose over the period
of assessment is presented, but without a clear
and consistent definition of the point of
assessment.

See the response to Condition 1.

112

The need for the ALARA assessment is
presented and concludes an ALARA
assessment is not warranted. The calculated
population dose is 3 person-rem/year,
allowing a cost of $30,000 per person-rem
averted. The CA concludes the analysis of the
options in the CA exceeds this maximum
value.

Comment noted.

113

An options analysis was not performed for the
CA because the resulting dose reported in the
CA was less than the dose constraint.

Comment noted.

114

This particular requirement is associated with
the rigor of the analysis presented in the CA.
Numerous sources have been excluded
without justification and the point of
assessment is not well justified. The analysis
does not provide bounding calculations for the
many uncertain variables associated with the
CA. As aresult, the CA does not provide a
clear case that the analysis is a reasonable
representation of the existing site knowledge.

See the response to Condition 1.

115

Section 1.0 I don't believe the results of the
CA clearly show there will be NO adverse
health impact. The numbers presented are
indeed less than the dose constraints and
performance objectives but they are based on

Comment noted.
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a less than robust or complete analysis. How
this section will need to be reworded wiil be
based on the resolution of the comments.

116

The composite analysis does not include
discussion or evaluation of potential off-site
sources such as the Barnwell low level waste
disposal facility, or a commercial nuclear
facility located up river from the Savannah
River Site.

Such discussion is not required if
the dose constraint is met as is the
case in the CA.

117

SRS CA Requirement; Page 7-2, section 7.4
first paragraph states "The maximum peak
dose of 14 mrem/yr calculated for the GSA in
this analysis is considerably lower...” The
above referenced paragraph is inconsistent
with the Supplemental information provided
in "Bounding Estimate of All GSA
Contaminants Migrating to Either of the
Streams." This analysis shows at an estimated
dose of ~30.8 mrem/year which is over the
dose constraint of the CA.

Bounding (worst case) estimates
are not appropriate for
determining compliance with the
CA dose constraint.

118

a. The ground water divide is a critical
hydrologic factor in any analysis of the
potential future impact on the environment of
low-level waste disposal at the GSA.

b. More careful, detailed analyses of the
estimated impacts on drinking water and
recreational exposures should be performed to
better define the sensitivity of the CA doses to
changes in this and other critical hydrologic
factors. Such analyses should include
estimated doses through the drinking water
pathway at the mouth of the Upper Three
Runs and Four Mile Branch streams, as well
as at the Highway 301 Bridge.

¢. Studies designed to measure and quantify
hydrogeologic factors, as well as the influence of
site activities at the surface, should be designed
and conducted to further quantify the hydrologic
response of the ground water divide (as well as the
other natural hydrologic barriers). Modeling
studies are a first step, but longer term monitoring
and aquifer stress tests are needed to quantify the
likely response of the flow system to future
conditions, all of which may impact the
dimensions, as well as the existence and the
effectiveness, of the ground water divide.

d. Although the sensitivity analysis indicates
that estimated doses are highest for tritium,
there are other radionuclides with longer
half-lives, that may be of greater concern.
There should be a more detailed analysis of

See the responses to Conditions 1
and 2.
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the potential impact of other "significant"
radionuclides which consider both the
drinking water and the recreational scenarios
at the GSA, at the mouths of both streams,
and at the Highway 301 Bridge.

If a more thorough analysis indicates that
potential doses reach or exceed 30 mrem/year,
there will be the need for an options analysis
for examining means for reducing potential
doses further, by applying ALARA.

119

The CA presents conclusions that the
long-term performance of the disposal facility
and other contributing sources is less than the
dose constraint. The demonstration of these
conclusions is the source of many comments
included in this review. The logic correctness,
and rigor of the conclusions reached in the
CA warrant additional review prior to
acceptance. '

The conditions of approval given
by LFRG have been met by
publication o f this addendum.

120

The CA results are less than 30 mrem/year,
the need for an ALARA assessment is
presented, and the results show an ALARA
assessment is not required. However, the
need for preparing an options analysis is
concluded using the results from the
sensitivity analysis of the consumption of
water from FMB, and not from the base case
in CA that did not include the consumption of
surface water. At this particular point of the
CA, the conclusions are being drawn from the
wrong results. This further underscores the
many difficulties with the identification of the
point of assessment throughout the CA.

See the response to Condition 1.

121

This requirement does not currently apply to
the SRS CA.

Comment noted.

122

This requirement does not currently apply to
the SRS CA.

Comment noted.

123

Section 7.3 of the CA concludes that potential
doses are unlikely to exceed the dose
constraint. Given the uncertainties in the
conceptual and numerical groundwater flow
models, it is not unreasonable to postulate
conditions that would result in exceedance of
the dose constraint. Acceptance of the CA
should be conditional upon completion of a
more thorough uncertainty analysis and any
options analysis that may be required based
upon those results.

See the response to Condition 2.
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124

In the Summary and Conclusions, Page 1-1,
the statement is made in the first paragraph
that the results of the CA clearly indicate that
continued disposal will have no adverse
impact on future members of the public. This
conclusion is highly dependent upon the
assumption that institutional control will
effectively prevent human exposure to
radiological contaminants and will prevent
human activities that may disrupt the flow
system characteristics that provide natural
hydrologic barriers. It is misleading to state
that the CA results are based on dose
calculations that not only justify the statement
that no adverse impact would occur, but
justify not performing additional sensitivity
analyses or options/ALARA analyses to
reduce doses further. It is critical that this
document state that the conclusions of the CA
are based on the recommendations included in
a future land use plan.

No one. can predict the future, and even
though many of us believe that the SRS, as it
exists today, will continue to remain a
restricted federal defense facility for a very
long. time, there is a need for some assurances
regarding maintaining the site's status. (Order
USDOE 5400.5 requirements must be met
before the site can be released, but there is no
discussion of how or whether this requirement
will be met, or what is in place to assure that
the site will not be released.) Absent any other
legally binding commitment to, maintaining
restricted use of the existing site for a specific
period of time or "in perpetuity"”, it is
necessary to qualify all conclusions by stating
the overall assumptions upon which they were
based.

To provide an illustration of the need for
consistent use of qualifying statements when
providing conclusions on the CA results, the
additional information provided by WSRC in
the 4/21/98 memo from W. Noll contains a
re-analysis of the potential doses calculated
by challenging the assumption that the ground
water divide location will remain unchanged
for the entire period of the analysis. The
re-analysis indicates that the estimated dose

Comment noted.
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from the drinking water pathway at Four Mile
Branch at the GSA for tritium is 64
mrem/year, which is 16 times greater than the
MCL. However, WSRC concludes that this
level of exposure would never occur because
overly conservative assumptions were used
(all contaminants migrate to one stream rather
than being partitioned to two streams due to
the ground water divide, and no correction
was made for the added decay of tritium ina
longer migration pathway) and the calculated
peak dose would occur at 62 years, which is
well within the time period where exposure
would be prevented by institutional controls,
according to future land use plans. In this
case, the results of the analysis exceed the
MCL and the 30 mrem/year point where an
options analysis would be needed. So the
analysts provide qualifying statements that
acknowledge the implications of the
assumptions that were used. The same type of
qualifications are needed when drawing
conclusions that there will be no adverse
impacts on the general public in the future.
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SRS CA Requirement, Supplemental |
"Assessment of Impact of A and M Area
Sources on Composite Analysis Results." The
sixth paragraph states "For each radionuclide,
the concentration in Upper Three Runs from
the GSA sources (i.e. that analyzed in the CA)
is greater than that from the Tims Branch
sources. The ratio of concentration the UTR
to that in the Tims Branch ranges from 29 for
¥ to 29 million for tritium. Thus the Tims
Branch watershed will make a negligible
contribution of potential doses to the public
calculated at the mouth of Upper Three
Runs."

Internal radiation exposure from multiple
radionuclides is a cumulative effect not a
singular event. All radionuclide sources and
their respective dose contributions to the
off-site receptor should be calculated and
summed to determine if the off-site dose
criteria has been met.

Comment noted.
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SRS CA Requirement, Supplemental
"Bounding Estimate of All GSA
Contaminants Migrating to Either of the

See the response to Condition 3.
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Com. No.

Comment

Action

Streams." The included table (no table
number assigned) under the column;
"Estimated Dose form Recreation Scenario at
FMB Mouth" indicates a current dose from
C" of 28.8 mrem/year.

The indicated table does not include the dose
contribution from the A and M areas, and it
should be noted that the indicated dose of 28.8
mrem/yr is close to the 30 mrem/yr dose
criteria for the CA. It should also be noted
that the cumulative estimated dose at the
mouth of FMB is ~30.8 mrem/yr. It is
imperative that the CA source term be
reevaluated to include the estimated dose
from all radionuclides and that the effect on
the down stream receptor site be determined.
Additionally, there is no mention in the CA as
to how future development on the opposite
bank of the Savannah River will be guided.
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The conclusions of the CA are based on a
limited interpretation of the results and the
bases for the analysis presented in the CA.
Since the results indicated that potential doses
were less than the dose constraint, as long as
access to the SRS was restricted in perpetuity,
and that conservative assumptions were
selected in preparing the CA, there was no
apparent need to conduct a detailed
examination of the assumptions in the CA and
their effect on the results.

Comment noted.

Notes:

Acronyms are generally not spelled out in the table due to space limitations. The Comment column in the table may contain
acronyms that are spelled out since this column represents direct quotations from the Comment document. The following acronyms
are used 1n the table.

ALARA As Low As Reasonably Achievable LAW Low-Activity Waste
CA Composite Analysis LFRG Low-Level Waste Facilities Federal
CERCLA Comprehensive Environmental Response, Review Group

Compensation, and Liability Act LLW Low-Level Waste
Dé&D Decontamination and Demolition MCL Maximum Contaminant Level
USDOE U.S. Department of Energy NRC U.S. Nuclear Regulatory Commission
DQO Data Quality Objectives OBG 0Old Burial Ground
DWPF Detense Waste Processing Faciiity PA Performance Assessment
EAV E-Area Vaults RCRA Resource Conservation and Recovery
EPA U.S. Environmental Protection Agency Act
FMB FFourmile Branch ROD Record of Decision
GSA General Separations Area SRL Savannah River Laboratory
HLW High-Level Waste SRS Savannah River Site
HQ Headquarters SRTC Savannah River Technology Center
ILT Intermediate-Level Trench UTR Upper Three Runs

WSRC Westinghouse Savannah River Company
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6.0 Condition 6

Discussion of the environmental monitoring program, inclusion of environmental monitoring
data, and comparison with the expected results from the composite analysis.

6.1 Comparison with Environmental Monitoring Program
6.1.1 Environmental Monitoring Program

SRS looks for, identifies, and quantifies its released contaminants through an extensive
environmental monitoring program. This program’s main components are effluent monitoring
and environmental surveillance. Samples of air, water, and other media are collected and
analyzed to determine the presence of contaminants from site operations. Results are used to
monitor effects on natural resources and human health and also to demonstrate compliance with
regulations. These results are published each year in the SRS Environmental Report which is
made available to the public.

Much of the onsite monitoring is done by the Environmental Protection Department’s
Environmental Monitoring Section and by the Savannah River Technology Center. Groups
outside the SRS also monitor the site. These include the South Carolina Department of Health
and Environmental Control and the Georgia Department of Natural Resources.

6.1.2  Effluent Monitoring

Effluent monitoring is the collection of samples at the point where materials are released from the
facilities and their subsequent analysis. Two types of effluent monitoring are done at SRS.
Radiological effluent monitoring looks for radionuclides that are released from the facilities.
More than 4,400 radiological samples were collected and analyzed during 1996. Nonradiological
effluent monitoring looks for nonradioactive materials that are released from the facility.

6.1.3 Environmental Surveillance

Environmental surveillance covers more that 31,000 square miles and extends up to 100 miles
from the site. With results of this surveillance, scientists attempt to assess contaminants that may
have spread into the environment. Like effluent monitoring, environmental surveillance can be
both radiological and nonradiological.

6.1.4 Radiological Releases

Radionuclides released from the site can travel through the environment, potentially causing
exposure to the offsite public. Routes that contaminants may follow through the environment are
called pathways. Airborne release pathways include (1) inhalation and (2) the consumption of
locally produced foods and milk, contaminated by deposition of the airborne contaminants; liquid
release pathways include the consumption of (1) fish, (2) shellfish from downriver in the
Savannah River estuary, and (3) Savannah River water. Monitoring groundwater migration from
contaminated areas on the site is important in determining liquid releases.

6.1.5 Radiological Surveillance

Routine surveillance is performed on the atmosphere (air and rainwater), surface water (site
streams and the Savannah River), drinking water, food products (terrestrial and aquatic), wildlife,
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soil, sediment, vegetation, and groundwater. Monitoring of gamma radiation in the environment
is conducted on site, at the site boundary, and in surrounding communities.

6.2 Comparison of Environmental Monitoring Data with Composite Analysis Results

Data from the last two annual monitoring reports are compared with CA results in Table 6.2-1.
The monitoring reports give annual average radionuclide concentrations in SRS streams. These
concentrations were used to calculate radiological dose by assuming consumption of 2 liters of
stream or river water per day for a year. These doses are presented along with the doses
calculated in the CA as a “reality check” on the CA results. The numbers are in good agreement,
with those for the Savannah River being closest and those for UTR being farthest apart.
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Table 6.2-1  Monitoring Data and Composite Analysis Results Comparison

From 1996 From 1997

Monitoring Monitoring From Composite Analysis
Stream (mrem/yr) (mrem/yr) (mrem/yr)
Upper Three Runs 0.11* 0.15° 2.4°
Fourmile Branch 9.7° 9.9° 24.°
Savannah River 0.05" 0.05¢ 0.08

Notes:

* Based on concentration given in Savannah River Site Environmental Report for 1996, WSRC-
TR-97-0171, Table 6-4, page 83.

® Based on concentration given in Savannah River Site Environmental Report for 1996, WSRC-
TR-97-0171, Table 6-5, page 85.

¢ Based on concentration given in Savannah River Site Environmental Report for 1997, WSRC-
TR-97-00322, Table 6-3, page 91.

¢ Based on concentration given in Savannah River Site Environmental Report for 1996, WSRC-
TR-97-00322, Table 6-4, page 94.

¢ From Composite Analysis, WSRC RP-97-311, Table 6.1-1, page 6-2.

" From Composite Analysis, WSRC RP-97-311, Table 5.5-2, page 5-73.

I T T s TP R
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7.0 Condition 7

Inclusion of the information that Savannah River Site committed to be incorporated in the
composite analysis maintenance plan over the course of the composite analysis review.

During preparation of this addendum, the authors discussed this condition with J. N. Perry, the
Review Team leader. Mr. Perry indicated his understanding that the commitments had been
captured in the minutes of the Review Team meetings. The authors then discussed the Review
Team minutes with R. U. Curl. The LFRG Technical Secretary. Mr. Curl indicated that no
commitments for incorporation of information in the SRS Maintenance Plan are noted in the
review team minutes.

The authors believe that all of the items discussed with the Review Team regarding what would
be in the SRS Maintenance Plan have, in fact, been incorporated into the plan (Attachment 1).
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Attachment 1

Maintenance Program for the E-Area Vaults and Saltstone Performance
Assessments, and the Composite Analysis
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MAY 18 1399
SWD-99-0040
Mr. William L. Noll, Director Mr. Howard B. Gnann, Director
Solid Waste Division Programs Division
U.S. Department of Energy U.S. Department of Energy
Savannah River Operations Office Savannah River Operations Office
P.O.Box A P.O.Box A
Aiken, South Carolina 29802 Aiken, South Carolina 29802

Dear Messrs. Noll and Gnann:

MAINTENANCE PROGRAM FOR THE E-AREA VAULTS AND SALTSTONE PERFORMANCE
ASSESSMENTS, AND THE COMPOSITE ANALYSIS

Enclosed is the subject Performance Assessment (PA) and Composite Analysis (CA) Maintenance Program,
We have incorporated the elements of the PAs for both low-level waste disposal facilities (Saltstone and E-
Area), and the CA into one plan to ensure work that is applicable to all efforts is not duplicated, but rather is
applied in a synergistic fashion across all areas.

Also, we have included the necessary elements of a PA/CA Maintenance Program as reflected in draft DOE
Order 435.1 and the Complex-Wide Strategy for Maintenance of DOE Low-Level Waste Disposal Facility PAs
and CAs, dated September 30, 1998 (transmitted by letter from James Owendoff, DOE, to John Conway,

DNFESB, 10/1/98).

The enclosed PA/CA Maintenance Program is intended to satisfy the AOP milestone to "Update the PA
Maintenance Plan by 4/30/99 to support devclopmcnt of the AOP and long-range planning." As agreed with
your staff, we provided a draft 4/27/99 for your review. This attachment includes your staff's comments and
represents a modlﬁcatmn of the plan to provide the Alternative Trench Disposal Evaluation in FY99. Instead,
we will provide a Specxal Analysis for Components-in-Grout in FY99 and provide djrect assistance in
implementation of trench disposal in FY00. As we agreed, the Components-in-Grout Special Analysis will not
expand the uncertainty evaluations, but rather uncertainty will be addressed in the PA Revision. Our response
to DOE's comments on the PA Revision will be provided in July 1999, and a modified PA Revision that
contains the response resolutions will be provided in FY00. In addition, this PA Maintenance Program
provides the information to satisfy the conditions of approval for the Saltstone PA.

Any questions you or your staff may have may be directed to me or to W. T. Goldston of my staff.

Sincerely,

Richard M. Seaborn
Deputy Manager & Chief Engineer
Solid Waste Division

wtg/fg

Enc.

R 25-82 (Rev 3-119T)
wee: 26-15460,10
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. 'MAINTENANCE PROGRAM FOR THE
E:AREA VAULTS AND SALTSTONE PERFORMANCE ASSESSMENTS,
AND THE COMPOSITE ANALYSIS

FY99 IMPLEMENTATION PLAN

EXECUTIVE SUMMARY

The Performance Assessments (PAs) for both the E-Area Vaults (EAV) and Saltstone disposal facilities
assess the calculated dose impact on the public from the respective radioactive disposal sites to verify
compliance with Department of Energy (DOE) performance standards. The Composite Analysis (CA) is a
management tool whose purpose is to assist DOE in assessing the possible impacts on the public and
environment from multiple sources of radioactive material at a site (such as SRS) in order to determine
where DOE may need to focus attention or take mitigating actions. The DOE, through its Implementation
Plan for DNFSB 94-2 and its Waste Management Order (draft DOE Order 435.1), requires the maintenance
of both the EAV and Saltstone PAs and the CA. Because the PA and CA results are in part based on
technically uncertain data, conservative parameters, or both, a maintenance program is needed to provide
greater confidence in the results of the analyses and in the long-term plans for public and environmental
protection. The preparation and execution of this plan is in compliance with the Complex-wide strategy for
maintenance of both DOE PAs and CAs as reflected in draft DOE Order 435.1. The purpose of both the
PA and CA maintenance programs (MAP) is to confirm the continued adequacy of the PA/CA and to
increase confidence in the results of the PA/CA. The elements of the PA/CA MAP are:

1) . Special Analyses
2) PA/CA Revisions
3) PA/CA Reviews
4) Monitoring

5) _, Tests and Research

The maintenance activities-for the CA and the E-Area and Saltstone PA are summarized in Tables 1.A
through 1.E. The budget supporting the PA/CA MAP activities is reflected in Table 1.F. Tables 1.F.a
through Table 1.F.c reflect the respective budgets for maintaining the EAV PA, the Saltstone PA, and the
CA. The MAP will reflect both PA and CA-related activities in the Annual Operating Plan (AOP) for each
fiscal year and the outyears for ten-year budget planning purposes. PA and CA special analyses are
discussed in Section I. A'CA special analysis will be conducted as a subset of every PA special analysis.
A CA special analysis will also be conducted whenever changes in the assumptions in the CA (e.g., land
. use, remediation, closure) occur. Section II includes discussion on PA and CA revisions which will be
scheduled when required. The first CA revision will be conducted this fiscal year (FY99) and will include
the WSRC response to the DOE Low-Level Waste Federal Review Group’s (LFRG) “Conditions of -
Approval” and will be documented as an addendum to the CA. In Section III, the various factors
considered in the PA and CA annual review are discussed. The annual reviews will consider factors such
as site future land use plans, changes in remediation and closure plans, and changes in source terms. The
monitoring program that will be developed to allow validation of the PA and CA by comparing actual
monitoring data with PA/CA results is discussed in Section IV. In Section V, the test and research program
that supports the PA and CA is discussed. The initial test and research activities will be conducted to
reduce the uncertainty of the results. Each of these five program elements is discussed in further detail in

this document.
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Table 1A: Summary Table for PA & CA Maintenance Program — Special Analyses

A.EAVPA | 1. Altemative Trench Disposal X $80K
2. Evaluate 12°] Waste Disposal | 6/30 X gzsg:ém
3. Wood PA Considerations X $50K
4, Naval Fuels EU X $50K
5. Reactor Deionizers 14C X . $30K
6. Glass Waste Forms X $50K
7. Sealed Sources - ¥7Cs X $50K
8a. Closure Plan X $85K
8b. Incorporate DOE Comments X $45K
on Closure Plan
9. Components in Grout X X ggﬁm
10. Equipment with Lead Shieldingl X X (s25K)
and Counterweights - $50K
11. Environmental Restoration X X X X tt
12. MOX, Pit Dis, Pu Imob X X X X X X "
18. Tritium Extraction Facility X X X ]
14. D&D Waste Forms X X X X X X .
15. Special/Problem Waste Forms X X X X X[ X X gggg{(ﬂ
] EAV PA TOTAL $90K $435K | $95K | $S0K [ $50K | $50K [ $50K | $50K | $50K [ $50K [ $970K
B.CA 1. Altemate Trench Disposal X ==$ oK*
Concepts
2. Disposal of 129] Waste 6/30 X $0K*
3. Glass Waste Forms X ; $0K*
4. Sealed Sources - 57Cs X . $0K*
5. Effect of Altemate Salt Con- | -1 , $0K*
Decontaminationon . tingent R
Saltstone Process on DOE - :
6. Components in Grout/CA X $0K*
- ] CATOTAL | $0K
W
PA Decontamination on Salistone tingent :
Process , on DOE
2. Closure Plan Review and DOE X ‘ $60K
comment Incorporation ‘
SALTSTONE PA TOTAL | $110K
GRAND | Total of EAV PA, CA Sallstone PA | $90K | $545K | $95K | $50K | $50K [ $50K [ $50K | $50K | $50K | $50K |
TOTAL _ | Special Analyses $1,080K

"% [ncluded in PA Maintenance Budget
**  Funded by Project ($50K per year)
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Table 1B: Summ'ary "l',_gplq fqr PA & CA Maintenance Program — PA/CA Revision

A.EAVPA | 1. Incomorale DOE Comments to X $140K

FY98 PA Revision After : ‘
‘ ‘ recelpt ) $(1F£'I)9K9)
{FY00)
2. Complete Draft PA Revision - X » $750K
) : EAV PATOTAL |$1,040K
B.CA 1,  Conditions of Approval 9/23 . ($140K")
. Response — Issue to DOE-SR
addendum to CA based on the
following:
- Point of Assessment
- Uncertainty and Sensilivity
Analjsis

- Complete Source Term lnv.
- Justification for Assumptions
- Disposition of Review Team
comments . .
- Environmental Monitoring
Program
A - SRS commitments during . ) .
1o Review . . :
# T ———
C. Salistone | 1. Complete Draft PA Revision X $300K
"PA . ‘ ‘ .

TOTAL GRAND TOTAL - - $140K [$150K $750K |$300K

* Included in PA Maintendnce Budget ,

'
i 7 . o
- L ‘.

. TabletC

e ¥l

for PA &CA Ma_intenance Pro'gram'-- PA/CA Annual Review -

3 <

: Summary Table

1. Annual Review

1. Annual Review §/31] X ’ - $30KNY*
PA ‘ ’ - ' (8300K)
=M
$60K (110K $110K [$110K [$110K |$110K [$110K |$110K {$110K B110K | $1,050K

TOTAL GRAND TOTAL

¢ Recommend Saltstone PA Annual Review be curtailed until an alternative to ITP is chosen. Saltstone is not expected to operate
again until after such a decision.
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A' EAV PA 1. Vadose Zone (VZ) 9/30 5 R . $295Kn
Installation — 3 Boreholes
around existing Trenches
2. VZ Installation - 9 X $303K***
Boreholes around
existing Trenches
3. VZ Installation around X $966K
LAW and IL Vaults )
4. VZ Installation around X ‘ $745K
Future Trenches
5. Install Groundwater X $362K
wells around Future
Trenches .
6. Site Monitoring Program X X X X X I X 4 $0K
EAV PATOTAL | $2,761K
ﬁ__
B.CA 1. Develop Protocol for X $30K
CA Validation .
2. Conduct Annual CA X X X X X X X X | $toky
Validation . ($80K)
] CATOTAL | $110K
C.Saltstone | 1. Develop Protocol for X $40K
PA Salistone PA - )
. Validation
2. Conduct Annual X X X X X X | X X | stokry
Saltstone PA . ' : ($80K)
- Validation
SALTSTONE PATOTAL| $120K
. ) ) 5 Yo
TOTAL - GRAND TOTAL L |$esK- 1,4&9 $765K |$382K | $20K | $20K | $20K | $20K |$20K |$20K | 2,991k

’ $ E . ' . .. 5
** Budgeted undcr Sxtc Momtonng ngram ) .
«*+ ASTD will fund a portion of these costs in FY99/FY00
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. Table 1E: Summary Table for PA &“CA" Maintenance Program - Test & Research

MAINTENANCE: ¥991°FY00. FYO1:f-FY02 s FY03:: FY04 H FY051FY05

A.EAVPA | PAMAP Test & Research
Activities '
1 | Qualify and Expand . X $100K
Pathrae/Compare .
Groundwater Modeling
Codes
2 | Oblain Kd Data for Organic | Com- $0K
Matenal plete . - '
3 | Develop Experimental X X | X X X X X X I X $130K
Capability to Obtain Kd Data FY00;
. : | $50KY
after
(Total:
- $530K)
4 | Benchmark PORFLOW vs. X X X X X X X X 11X $100K in
BLT-EC ‘ : FY00;
- $25KY
after
(Totat:
5 | Model Waste as Series of X $50K
Stirred Tanks
6 | Model CracksVault X $100K
Collapse . .
7 | Model Sum-of Fractions X $50K
Using Timing of Doses -
8 | Radon Dose Calculations - X $50K
9 | Model Moisture Flow in X $100K
Vadose Zone
10 | Improve Computer Mode!; X X X X X X X X $50KY
_| Techniquesto Integrate . (Totat:
Boundary Conditions . . $400K)
a 11 | Detenmine Wood . X - . -1 $60K
. Degradation Products - )
12; .Devebphmnmb . . - X X PRCE $200KIY
* | Measure C-14, TC-99 ] .- - ‘ ’ (Total:
Sy . . N . . $400K)
13 | Corelate Permeability and X $50K
-] Leachability for Asherele - :
14 | Effect of grout structures ] X X - $45K
and fills on collold formation -
. .. EAV PATOTAL | $2235K
st S — e ———
B.CA 1. Study to reduce X $50K
uncertainty in C-14
Dose
2. Study to Consider X $50K
Closure Caps
il P el R L "
is applicable o the Saltstone PA
TOTAL GRAND TOTAL $110K | $450K [ $200K | $275K | $125K | $175K | $275K | $325K | $325K | $75K | $2335K
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TABLE 1F: Summary Table for PA and CA Maintenance Budget
((_SRAND ]'OTAL: EAV PA, Saltstone PA, and CA)

$O0K | $545K | 95K | $50K | $S0K | $50K | $SOK | $50K | $50K | $50K | $1.080K

-~

Il Revisions | $140K | $150K $750K | $300K . $1,340K

{il Annual

Reviews $60K $110K | $110K .$110K $110K | $110K | $110K | $110K | $110K | $110K |} $1,050K

IV Monitoring | $295K | $1.429K* $765k $382K | $20K $20K $20K | $20K $20K $20K $2991K

V Tests & $110K $450K $200K $275K " | $125K $175K $275K $375K $325K $75K | $2,335K
Research .

Total $695K | $2.684K*| $1,170K | $817K" | $305K | $1,105K { $755K | $505K | $505K | $255K | $8,796K

* A portion of the monitoring budget will be funded by ASTD in FY99/00.

TABLE 1Fa: Summary Table for EAV PA Maintenance Budget

| Special | $90K | $435K | $95K | $50K | $50K | $50K | $SOK | $0K [ $50K | $50K | $970K
- Analyses ‘ L

Il Revisions | $140K | $150K - $750K | i _ $1,040K

{It Annual : . ]
Reviews | $30K [ $30K | $30K | 830K | $30K | $30K | $30K | $30K | $30K | $30K | $300K

IV Monitoring | $295K | $1,359K*| $745K | $362K | $0K $0K $0K | $OK $0K $O0K $2,761K

V Tests & $110K | $450K | $150K | $225K | $125K | 175K | $275K | $325K | $325K | $75K | $2.235K
Research .

Total so65K | so.424'] $1,020K | $667K | $205K | $1.005K | $a55K | 405K | $405K | $155K | $7.306K

-* A portion of the monitoring budget will be funded by ASTD in FY99/00.
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TABLE 1Fb: Summary Table for CA Maintenance Budget

| Special $OK*
Analyses
Il Revisions | $140K*** SOK™*
Il Annual
Reviews $50K | $50K | $50K | $50K | $50K | $50K [ $50K | $50K | $50K | $450K
IV Monitoring $30K | $10K [ $10K [ $10K | $10K | $10K | $10K [ $10K | $10K | $i10K
V Tests & $50K | $50K $100K
Research
Total K™ | $80K | $110K | $110K | $60K | $60K | $60K | $60K | $60K | $60K | $660K

«* CA Special Analyses are funded through the PA Special Analyses budget.
**% Response to CA-“Condi(ion§ of Approval” is funded in the EAV PA Budget for FY99.

TABLE 1Fc: Summary Table for Saltstone PA Maintenance Budget

{ Special W 3“0K . . . o - $110K
Analyses o ‘ .
il Revisions . y . _ $300K | . $300K
lll Annual ) L ' :
IV Monitoring $40K | $10K | $10K | $10K- | $10K | $10K [ $10K | $10K | $10K | $120K
V Tests & SO
Research
Total $30K $180K | $40K | $40K | $40K | $40K | $340K | $40K | $40K | $40K | $830K

*  Recommend Saltstone Annual Review be curtailed until the alternative to ITP is decided.
s#4+ Tests and Research for Saltstone funded under EAV PA MAP budget.
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I. SPECIAL ANALYSES

The following waste types or waste disposal mcthc;dologies have been identified as requiring special .
analysis (SA) for the EAV PA, CA, and Saltstone PA. These analyses will be issued as an addendum for
- the respective PAS/CA.

A. EAYV PA Special Analyses

[. Evaluate Alternative Trench Disposal Concepts — FY00

a.

b.

C.

d.

c.

Description: A team of Solid Waste Division and SRTC PA experts is planned to determine
the best way to implement trench disposal of large equipment (in grout), compacted job control
waste, non-compactable, and non-incinerable waste. Evaluations will include co-mingling of
waste forms, alternative trench designs (e.g., drive-in vs narrow), subsidence considerations,
and operations procedure development. The evaluations will ensure that operations are
conducted within the bounds of important PA parameters and assumptions.

Milestone: Issue SA or separate report on alternative trench disposal concepts.
Due Date: 9/00
Responsibility: Solid Waste Division (SWD)/ Savannah River Technélogy Center (SRTC)

Estimated Cost: $80K

2. Evaluate Disposal of Waste Containing '’ (ETF Carbon Filters & F/H Groundwater Treatment) —
FY99

a.

d.

€.

Description: ETF has determined that activated carbon filter columns prepared for disposal in
the E-Area LLW Disposal facilities contain high "I concentrations. These columns contain
129[ concentrations that exceed PA Inventory Limits. Funding is provided in FY99 for
Savannah River Technology Center to review PA crédit options for the high '’I concentration

_ in the columns. . T . oo

T Fevel .

" Environmental Re&ofation (ER) has 'solidi.ﬁéd basin 'slﬁagé\fro'm their Groundwatéi‘ - Lot

Remediation Project that-contains '’I concentrations that are higher than the LAW Vault
WAC concentration limit as well. This administrative limit was established by the PA
inventory requirements for ‘%I in the LAW Vault. Funding is provided in FY99 for SRTC to
review PA credit options for the high %I coricentration in the sludge. Assistancé is'expected
to be required in FY00 as well. )

Milestone: Issue SA or separate report on credit options for disposal of '*I waste.
Due Date: 6/30/99, FY(00

Responsibility: SWD/SRTC

. Estimated Cost: FY99 $25K, FY00 $25K -

3. Wood PA Considerations Requested by DOE - FY00

a.

Description: A SA titled “Performance Assessment of Trench Disposal of Wood Products
(U)" was completed in FY96 to serve as additional information for the EAV PA Appendix I,
“Suspect Soil Performance Assessment.” The analysis demonstrated that wood products (i.e.,
railroad ties containing organics) can be disposed in soil trenches in compliance with DOE
Order 5820.2A performance objectives. However, the wood PA, as well as the original
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.suspect soil PA, did not take credit for.a closure cap. Also, the analysis did not consider the

impact of subsidence, based on SWD commitments to conduct waste management operations
in a manner that-minimized the impact (i.e., additional fill material, inspections, etc.). Finally
the analysis included assumptions used in the models on the impact of the simplified organic
system on sorption coefficients. The transmittal letter recognized that these assumptions
would need to be confirmed with laboratory testing.

DOE conditionally approved the PA (Letter, Noll to Kelly, 10/28/96) with the stipulation that
further analysis should be conducted on subsidence and on closure cap considerations.
Therefore, SWD/SRTC plan to conduct studies that consider (1) a closure cap design, (2) a
subsidence review and (3) lab studies of sorption coefficients. Lab studies of sorption
coefficients were conducted in FY98 and have been extended into FY99. Once the studies.are
completed, the PA will be revised with the laboratory data.

Milestone: Issue SA (EA,.‘V PA aadendum) to inclixde analysis on wood PA considerations.
Due Date: FY00 .

Responsibility: SWD/SRTC

Bstimated Cost: $50K

Evaluate Disposal of Naval Fuels Enriched Uranium - FY01

ca.

d.

" e.

a.

Description: The Naval Fuels facility utilized enriched uranium hexafluoride and-
manufactured fuel for nuclear submarines. Much of the concentrated uranium waste now
stored in the SRS Solid Waste Disposal Facility (SWDF) was off-specification material which
was originally designated for recycle. The process was shut down before recycle could occur
and the material was subsequently designated as waste. Burial is the most cost effective
method to remove this waste from continuing care. SRS and others have buried enriched
ufanium through the years in shallow-land trenches. A preliminary PA analysis shows that
this may be acceptable from aspects of migration to groundwater, safety, and intruder
scenarios. Uranium can also be made more lmmobxle by proper design of the burial facility
with a barrier that will chemically tie up the uranium in the centuries to come. This option
requires that a more detailed performance assessmient be made of the trench area before

disposal can be effected.

Milestone: Issue SA (EAV PA addendum) on disposal of enriched uranium.  ~
Due Date; FY01 B
Responsibility: SWD/SRTC

Estimated Cost: $50K

Evaluate EAV Disposal of Reactor Deionizers “C - FY00

Description: There are 48 reactor deionizer vessels containing resin in storage at SRS. With
the reactdrs shut down, no more generation is anticipated. The deionizers, which were used to
control the chemlstry of the SRS reactor/moderator during operation, contain an appreciable
amount of C. ¥Cisa long—lwed radionuclide (half-life of 5730 years) which is highly
mobile in the geosphere. The ' 4C in its present form on the deionizer resins cannot be
disposed of at SRS under the present PA-based waste acceptance criteria (WAC).

In 1994, a SRS task team evaluated various disposition options for the reactor deionizers and
resins. The preferred option was identified as passive immobilization and is still considered
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to be the most cost-effective means of disposal, requiring no processing of resins themselves,
no transfer facilities, no capital expenditures, no specialized monitoring and a safe means of
disposal for '“C. This option consists of an overpack of calcium oxide that will fix the 'C as
calcium carbonate when the stainless steel deionizer vessels fail. Calcium carbonate is only
slightly soluble in water. A PA for *C in this form must be performed to demonstrate that
overpack of the resins with calcium oxide will provide a level of chemical stabilization that
will assure that this waste form can be disposed of at SRS and that human health and the
environment will be protected. There is a concern that the presence of moisture and sulfur
oxidizing bacteria in soils at SRS may generate enough sulfuric acid to cause early failure of
concrete and carbonate waste forms. The mode of disposal for the moderator deionizers is
such that the concrete vaults have to fail before attack on the deionizer overpack begins. The
incremental time to failure of the vaults and other concrete forms due to bacterial action
would be quantified in the PA evaluation.

The deionizers have been included in the Environmental Management Integration's
MLLW/LLW "Waste/Materials Without Disposition (Orphans)" as an opportunity.
Evaluations will be conducted DOE complex-wide of treatment and disposal using other DOE

sites (such as NTS) or commercial alternatives. If an alternative is identified that seems
promising, this PA work may be delayed.

Milestone: Issue SA (EAV PA addendum) on EAV disposal of reactor deionizers and resins.
Due Date: FY00
Responsibility: SWD/SRTC

Estimated Cost: $30K -

. Evaluate Trench Disposal of Vitrified Glass Waste Forms — FY00

a.

d.

€.

Description: The M-Area Vitrification Facility has stabilized mixed waste in glass. These

' glass waste forms will require disposal as LLW if it can be demonstrated that the waste form

meets all the hazardous leaching requirements and does not contain listed waste. These waste
forms will be evaluated for trench disposal to minimize disposal costs. ,

" Milestone: Issue SA (EAV PA addendum) on trench disposal of .glass waste forms.

Due Date: FY00
Responsibility: SWD/SRTC/M-Area

Estimated Cost: $50K.

Evaluate Disposal of Sealed Sources - '*’Cs with Lead Shielding — Y00

a.

Description: Savannah River Ecology Laboratory (SREL) used a cesium source in their
irradiation facility for radiation studies on vegetation and mammals in the 1960s. This cesium
source has not been used since 1970, and with no anticipated use, was declared to be excess
material in 1975. In 1981, the source which contained 6350 curies of cesium was moved to
the SWDF for interim storage. Interim storage is required for this source which may be
reused or declared a waste requiring treatment/disposal at a later date. If the source is
declared a waste, one disposition.option requires a PA evaluation for trench disposal.
Preliminary studies for shallow-land burial predicted that the cesium would readily dissolve in
water as CsCl but would be tightly bound by the clays located in the burial ground,
minimizing anticipated environmental impacts. The PA evaluation will take credit for the

10
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containment offered by the concrete culverts and the stainless steel capsules holding the
cesium as well as inventory reduction by decay. .

b. Milestone: Issue SA (EAV PA addendum) on disposal of “Cs.
c. Due Date: . FY00
d. Responsibility: SWD/SRTC

e. [Estimated Cost: $50K

Develop Closure Plan for E-Area Vaults —~ FY00

a. Description: Draft DOE Order 435.1 requires that the EAV'disposal site have a closure plan
within 1 year from obtaining the Disposal Authorization Statement (DAS). We anticipate
receiving the DAS in FY99, and therefore, are planning to complete the closure plan in FY00.

b. -Milestone: Issue Closure Plan for EAV burial ground.

c. DueDate: FY00 develop plan, FY01 incorporate DOE comments

d. Responsibility: SWD
e. Estimated Cost: FY00 $85K (develop plan) + FY01 $45K (to incorporate DOE comments)

Evaluate Components-in-Grout

a. Description: Provide the Special Analysis (SA) for Components-in-Grout for DOE review
and approval to allow large equipment to be disposed in trenches by grouting around or
. placing components in concrete containers. (This SA will not include ad uncertainty
evaluation. The nature and extent of an uncertainty evaluation will be resolved during the
review of the PA Revision.)

t

b. Milestone: FY99 Provide Components-in-Grout Special Analysis to DOE‘
FY00 Respond to DOE comments and issue approved SA.

c. DueDate: 9/99 and 1/00 ‘

d. Responsibility: SWD/SRTC

e. Estimated Cost: FY99 $40K, FY00 $40K ' -

Evaluation of Equipment with Lead Shielding/Counterweights

a. Description: Complete Analyses of Equipment With Lead Shielding/Counterweights to.
obtain approvals from South Carolina Department of Health & Environmental Control
(SCDHEC) and DOE to dispose of this type of waste as LLW.

b. Milestone: FY99 Provide analysis of lead performance as a waste form and limits for

disposal to ensure drinking water standards are maintained.
FY00 Assist in application of analysis and development of implementation procedures.

¢. Due Date: 9/99 and 9/00

d. Responsibility: SWD, SRTC

i1
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Estimated Cost; FY99 25K, FY(0 $25K

11. Evaluate Disposal of Environmental Restoration (ER) Waste Forms-

a.

d,

€.

Description: As new wastes are identified in the ER program, special analyses wjll be
required to determine proper disposal paths.

Milestone: Issue SA on ER waste forms as identified.
Due Date: FY01-03, FY06
Responsibility: SWD, SRTC, ER

Estimated Cost: $40K per evaluation to be funded by ER.

12. Evaluate Waste Forms from Mixed Oxide Fuel Facility (MOX), the Pit Disassembly and
Conversion Project, and the Pu Immobilization Project

a.

d.

€.

Description: Provide for an evaluation of the waste forms to either determine the waste is
within the current PA or provide a Special Analysis. (The impact on the CA will be evaluated
as a part of this task.) .

Milestone: Consistent with project schedules: Design 01, construction 02-05, and startup 06
Due Date: FY01, FY02; FY03, FY04, FY05, FY06

Responsibility: SWD, SRTC, project teams

Estimated Cost: $50K per year to be funded by the projects.

13. Evaluate Tritium Ex'tiaction Facility (TEF) Waste Form

a.

d.

e.

Description: Continue efforts to evaluate the TEF waste form to ensure it meets.the PA <;r
provide a Special analysis, if needed. (The impact on the CA will be evaluated -as a part of
this task.) .

Milestone: Consistent with TEF schedules

Due Date: FY00, FY01, FY02

Responsibility:: SWD, SRTC, TEF

Estimated Cost: $FY99 $40K, FY00 $40K

14. Evaluate Decontamination & Decommissioning (D&D) Waste Forms

a.

Description: Provide an evaluation of the D&D waste forms to either determine the waste is
within the current PA or provide a Special Analysis. (The impact on the CA will be evaluated
as part of this task.) .

Milestone: Consistent with D&D schedules

Due Date: FY03 -FY08

Responsibility: SWD, SRTC, D&D

12
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Estimated Cost: $40K per year to be funded by D&D

15. Special Analyses for Speeial/Problem Waste Forms

Description: Operational facilities will create waste forms that were previously unanalyzed or

- the current analysis is incomplete. This item allows for completion of the appropriate
?ar;a;:yses to ensure compllant disposal. (The impact on the CA will be evaluated as part of this
b. Milestone: N/A
¢. Due Date: FY02-FY08
d. Responsibility: SWD, Si{TC
e. Estimated Cost: $SOI£ per year
CA Special Analyses

Special analy'ses will be required based on the following:

- Any changes in land use plans or remedxauon or closure plans of any of the facilities considered in
the CA,

- To upgrade the existing CA analyses (e.g., incorporate R&D results),

- To evaluate the impact of PA special analyses on the results of the CA. Therefore, as part of each
of the PA specxal analyses, an evaluation will be included to assess the impact on the CA.

1. Evaluate Alternative Trench Disposal Concepts

a.

- d.
e.
2. Evaluate Disposal of Waste Containing

a.

4 e e e e e et e -
- ; o /3,-,»“:_",» et T A R T T I,
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Descngtlon A team of Solid Waste Division and SRTC PA experts is planned to determine
the best way to implement trench disposal of large equipment (in grout), compacted job

. control waste, non-compactable, and non-mcmerable waste (See A.l.a.)

s, s

' Mdestone Issuc an evaluation on the lmpact to the CA results as a section of the PA special

analysns

'DueDate 9/00 ‘ e Lo a s

Responsibility: SRTC ‘
Estimated Cost: $0 (included in FY1999 budget for PA Maintenance).

1291

Description: ETF has determined that activated carbon filter columns prepared for disposal in
the E-Area LLW Disposal facilities contain high ' I concentrations. These columns contain
1291 concentrations that exceed PA Inventory Limits. Funding is provided in FY99 for
Savannah River Technology Center to review PA credit options for the high 1291 concentration

in the columns.

Environmental Restoration (ER) has solidified basin sludge from their Groundwater
Remediation Project that contains '?’I concentrations that are higher than the LAW Vault
WAC concentration limit as well This administrative limit was established by the PA
inventory requirements for '’ in the LAW Vault. Fundmg is provided in FY99 for SRTC to
review PA credit options for the high '®I concentration in the sludge. The impact to the
results of the CA will be evaluated in this PA special analysis. )

13
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Milestone: Issue the evaluation on the 1mpact to'the CA results as a section of the PA special
analysis.

Due Date: 6/30/99

Responsibility: SRTC
Estimated Cost: $0 (included in FY'1999 budget for PA Maintenance).

Evaluate Trench Disposal of Vitrified Glass Waste Forms

a.

d.

c.

Description: The M-Area Vitrification Facility has stabilized mixed waste in vitrified glass
forms. These glass waste forms will require disposal as LLW if it can be demonstrated that
the waste form meets all the hazardous leaching requirements and does not contain listed
waste. These waste forms will be evaluated for trench disposal to minimize disposal costs.
The impact to the results of the CA will be evaluated in this PA special analysis.

Milestone: Issue the evaluation on the impact to the CA results as a section of the PA special
analysis.

Due Date: FY00

Responsibility: SRTC
Estimated Cost: $0 (planned for inclusion in FY2000 budget for PA Maintenance).

Evaluate Disposal of Sealed B7Cs Sources

a.

d.

c.

Description: Savannah River Ecology Laboratory (SREL) used a large cesium source in their
irradiation facility for radiation studies on vegetation and mammals in the 1960s. In 1981, the
source which contained 6350 curies of cesium was moved to the Solid Waste Disposal
Facility (SWDF) for initeriim storage. If the source is declared a waste, one disposition option
requires a PA evaluation for trench disposal. Preliminary studies for shallow-land bunal
predicted that the cesium would readily dissolve in water as CsCI but would be tlghtli' bound
by the clays located in the Burial Ground, minimiZing anticipated environmental impacts.

The PA evaluation will take credit for the containment offered by concrete culverts and thé
stainless steel capsules holding the cesium as well as inventory reduction by decay “The
impact to the results of the CA will be evaluated in this PA special analysis.

Milestone: Issue the evaluation on the impact to the CA results as a sectlon of the PA special
analysis.

Due Date: FY00

Responsibility: SRTC
Estimated Cost: $0 (planned for inclusion in the FY2000 budget for PA Maintenance).

Evaluate changes to Saltstone Process that may result from alternate processes for salt
decontamination (in place of In-Tank Precipitation).

a.

Description: In FY98 DOE decided to cease work on implementing the In-Tank Precipitation
(ITP) process for decontaminating the low-level salt waste resulting from preparing high-level
waste for vitrification. Following this decision, an intensive process was conducted to
determine options for improved salt decontamination: -A few candidate processes were

k2
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selected for detailed evaluation. Each of these processes will result in salt solution feed to the
Saltstone process that has different characteristics than the feed evaluated in the Saltstone PA
and in the CA. Thus, the impacts of the different feed in each of the candidate processes on
the Saltstone PA will be evaluated as part of the maintenance of the Saltstone PA. The
impacts of these changes on the CA will be evaluated under the CA maintenance plan.

b. Milestone: Issue reports on these evaluations. The reports may take the form of WSRC
technical reports or PA Special Analyses, as appropriate.

c. Due Date: Contingent on DOE-SR direction

d. Responsibility: SRTC

e. [Estimated Cost: $0 (will be included in the budget for PA Maintenance.)

6. Evaluate the Components-in-Grout SA and issue an evaluation on the impact to the CA results.

C. Saltstone PA Special Analyses

1. Evaluate changes to Saltstone Process that may result from alternate processes for salt
decontamination (in place of In-Tank Precipitation).

a. Description: In FY98 DOE decided to cease work on implementing the In-Tank Precipitation
(ITP) process for decontaminating the high-level sdlt waste in preparation for high-level waste
vitrification. Following this decision, an intensive process was conducted to determine
options for improved salt decontamination. A few candidate processes were selected for
detailed evaluation. Each of these processes will result in decontaminated salt solution feed to
the Saltstone process for treatment and disposal as low-level waste that has different
characteristics than the feed evaluated in the Saltstone PA and in the CA. Thus, the impacts
of the different feed in each of the candidate processes on the Saltstone PA W111 be evaluated
as part.of the maintenance of the Saltstone PA.

b. Milestone: Issue reports on these evaluations. The reports may take the form of WSRC
technical reports or PA Specxal Analyses, as appropnate

¢. Due Date; Contingent on DOE-SR direction. For budgetmg purposes, will assume that
analysns is completed in FY0Q.

d. Responsibility: SWD/SRTC
e. Estimated Cost: $50K
2. Revise Closure Plan for Saltstone - FY00 ’

a. Description: Draft DOE Order 435.1 requires that the Saltstone disposal vaults have a closure
plan within 1 year from obtaining the DAS. We anticipate receiving the DAS in FY99, and
therefore, are planning to revise the existing closure plan in FY00. -

b. Milestone: Issue Closure Plan for Saltstone disposal vaults.

c. Due Date: FYOO

d. Responsibility: SWD/HLW

e. Estimated Cost: $60K (develop plan and incorporate DOE comments)

15
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II. PA/CA REVISIONS

A. EAYV PA Revision

1. Incorporate DOE Comments - FY99 '

a.

d.

e.

Description; A complete revision of the EAV PA was completed in FY98. During FY99,
DOE-SR comments and concerns will be evaluated and resolved as necessary. This will
include any additional modeling and changing report, as necessary. The EAV PA revision
will be ready for submission to DOE-HQ within six months after DOE-SR provides
comments. After submission of thé PA revision to DOE-HQ, this task will include support of
the DOE-HQ Low-Level Waste-Federal Review Group’s (LFRG) comments and those of the

review team.
Milestone: Incorporate DOE comments to PA revision.

Due Date: 6 months after DOE-SR issuance of comments. (FY99/00)
Respond to DOE-HQ (LFRG) Review for Approval: FY00

Responsibility: SWD/SRTC

Estlmated Cost: $140K FY99
$150K FY0O0

2. Complete Draft PA Revision —~ Outyears (FY04)

a.

c.

Description: A complete revision of the EAV PA will be scheduléd as required and as agreed
upon by DOE. The EAV PA will be revised when warranted, but for budgeting purposes will
be scheduled for FY04. The revised PA will mclude the following items at a minimum:

o  All special analyses (i.e., EAV addenda) that have been completed to date

e  Changes in site future land use plans or closure plans

e Changes to PA guidance dpcuments‘ requirements

Cie At P
Milestone: Issue draft PA revision -* T
Due Date: Outyears (FY04)

) - . IS NN

Responsibility: SWD/SRTC

Estimated Cost: $750K

B. CA Revision

e

Per Draft DOE 435.1, CA revisions are required when changes in sources analyzed, land-use
plans, or understanding of the site environment (e.g., significant changes that alter the basis for the
conceptual model) alter the conclusions of the CA. The form of the CA revision can range from a
simple amendment to the CA to a reissuance of the CA document.

1. Respond to DOE Conditional Approval of the CA

a.

Description: A written response to each of the DOE's “Conditions of Approval” (CoA) will
be completed and issued as an addendum to the CA. The CoA are listed in Table 2.

1
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Table 2: Conditions of Approval

Point of Assessment/Pathways ~ Based on approved Land Use Plan and as a first step in
a more comprehensive analysis, issue an addendum to the CA to reflect a single point of
compliance at the confluence of Upper Three Runs (UTR) with the Savannah River
using the recreational scenario currently in the CA.

Uncertainty and Sensitivity Analysis — Perform a sensitivity analysis on the
radionuclides important to the composite analysis and flux rates and on the hydrologic
model including the groundwater divide and the model boundary conditions. Perform
an Uncertainty Analysis on the inventory, flux rates, and resultant dose calculations for
the radionuclides important to the CA.

Source Term/Inventory — Provide a complete source term for the CA to include a
complete inventory of the UTR watershed and a reanalysis of the source term that was
arbitrarily assigned to Cs and Sr to provide a more realistic radionuclide distribution.

Include in the addendum to the CA the assumptions and justification for the
assumptions used in the analysis.

Disposition of all composite analysis review team comments.

Discussion of the environmental monitoring program, inclusion of environmental
monitoring data, and comparison with the expected results from the composite analysis.

Inclusion of the information that SRS committed to be incorporated in the CA
maintenance plan over the course of the CA review. " .- y
The CA MAP addresses “inclusion of the information that Savannah River Site
committed to be incorporated in the composite analysis maintenance plan over the
course of the Composite Analysis Review.” These commitments are reflected in the
minutes of the review team meetings and are consolidated in Table 3. Table 3
commitments are all covered either in items #1-6 in Table 2 or are addressed in other

areas of the CA MAP (e.g., CA Special Analyses).

L s
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Table 3: SRS Commitments during CA Review (CoA#7)

March 10-12, | a. Modify CA based on changes in plans or actions for
1998 Meeting CERCLA.

b. Discuss CA MAP with CA Review Team.

c. List the CA conclusions that need more basis and modify the
CA to include expanded discussion on these identified CA
conclusions.

d. Modify CA to address the dose contribution from the entire
site radionuclide inventory.

May 27-28, No commitments were made.

1998 Meeting ]

July 23-24, e. Identify deficiencies in the CA and modify CA to remove
1998 Meeting deficiencies.

f. Identify additional information needed in the CA and modify
accordingly. Determine how to address conditions to gather
the needed information.

Milestone: Issue the response to the Conditions of Approval and other actions listed in Table 2
and Table 3 as an addendum to the CA.

Due Date: The CA addendum will be issued by 9/23/99 and will include CoA #1-7 as listed in
Table 2 and items a. - f. as listed in Table 3.

Responsibility: SWD/SRTC

Estimated Cost: $140 K

C. Saltstone PA Revision

L.

Complete Draft Saltstone PA Revision — Outyears (FY03)

a.

Description: A complete reV1s1on of the Saltstone PA w111 be schcduled as requlred and as
agreed upon by DOE. The Saltstone PA will be revised when warranted, but for budgeting
purposes will be scheduled for FY05. The revxsed PA will include the followmg items ata
minimum:

e  All special analyses (i.e., Saltstone PA addenda) that have been completed to date
e  Changes in site future land use plans or closure plans
e Changes to PA guidance documents requirements

Milestone: Issue draft PA revision.
Due Date: OQutyears (FY05)
Responsibility: SWD/SRTC

Estimated Cost: $300K
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2. Saltstone PA Conditional Acceptance

a. Description: The Saltstone PA was conditionally approved on February 18, 1998 by
DOE-HQ. As a resolution to the item to address uncertainties of the performance of a
degraded system, the plan is to provide the requested analysis when evaluating the
replacement to ITP (see section C.1.a.). When requested to evaluate the replacement
waste form, we will include addressing the uncertainties of a degraded system. The ITP
replacement effort is expected to fund the PA work related to a modified waste form.
The cost to perform a Special Analysis including the uncertainty work will be
approximately $100K. If a completely new waste form is selected, a major revision to
the PA is required. The cost is expected to be about $750K.

In summary, the conditions for acceptance were as follows:

1. Provide ALARA analysis commensurate with calculated doses.

2. Provide an addendum to the RPA to include additional information assembled
subsequent to submittal of the RPA.

3. Develop a plan committing to 4 budget and schedule to address uncertainties of the
performance of a degraded system.

4,  Submit analysis of design changes to the disposal facility to EM-30 for review and
acceptance prior to construction.

5. Maintain the RPA in accordance with 1996 Department of Energy Low Level
Waste Performance Assessment Maintenance Guidance.

Items 1, 2, and 4 were provided to DOE-HQ on July 1, 1998 (Schepens to Frei).
Items 3 and 5 are provided by submittal of this PA Maintenance Plan.

L. ANNUAL REVIEWS
A. EAVPA Annual Revlew

Cael vk “

PA reviews havc been conducted annually since FY98. The PA:review will be conducted m a
systematic manner that incorporates all of the following considerations: ot

1) Radionuclide Inventories, Waste Volumes, and Waste Types — The review of waste radionuclide -
inventories and waste volumes will include a comparison of the actual waste receipt to that
projected in the PA. Future waste receipts as estimated in the waste forecast report will also be
considered.

2) Past and Future Events ~ The “past” events are primarily documented in special analyses addenda:
The review will also consider expected future events in terms of their significance to disposal
operations and the adequacy of the PA in representing facility performance relative to
performance objectives.

3) Results of Monitoring and Research & Development — Currently, there are technologtcal
limitations on the monitoring that can be performed for the purpose of confirming (1) that the
EAV is performing as postulated in the PA and (2) that the conceptual models are still applicable.
Development activities are planned as part of the Test, Research, and Monitoring Program
described in Sections IV and V of this report.

4) Other Relevant Factors — Other operational and design considerations that may be relevant to the
review of the PA are listed in the draft DOE Order 435.1 guidance. Specific operation or design
features that were not discussed in the previous sections are disposal geometry, waste packaging,
WAC, Waste Information Tracking System, provisions for performance monitoring, structural
stability and other design features, and the future land use plans.
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All of these factors will be reviewed annually to evaluate the need to conduct special studies or to
prepare a revision of the PA. A report will be.generated each year documentmg the results of the
study. The annual cost is an estimated $30 K.

CA Annual Review

CA reviews will be conducted annually, beginning in FY00. The CA review approach will be
conducted in a systematic manner that incorporates all of the following considerations:

1) Site Future Land Use Plans — These plans will be reviewed i in regards to the impact of any changes

on the CA results and conclustons.
2) PA analyses — All PA analyses will be reviewed and the impact on the CA results will be

addressed. This is reflected in Section I, Special Analyses.
3) Changes in remediation or closure plans — The review will consider changes in remediation or
closure plans for any of the facilities considered in the CA and the impact that those changes will

have on the CA results.
4) Changes in inventory estimates — The review will consider changes in the inventory estimates

-considered in the CA to determine the impact.
5) Results of monitoring and R&D.

All of these factors will be reviewed annually to evaluate the need to conduct special studies or to
prepare a revision of the CA. A report will be generated each year documenting the results of the
study. The annual cost is an estimated $50 K.

Saltstone PA. Annual Review

The Saltstone PA annual review will be conducted in the same systematic manner as the EAV PA as
described in Section ITI.A. Saltstone PA anuual reviews will be budgeted annually beginning in FY99.
The first review was completed 5/11/99.

As discussed in Section C.1.a., in FY98 DOE ceased work on the ITP process to prepare feed to the
Saltstone facility. As a result, Saltstone is not operational and is not expected to operate until a
decision is made regarding ITP. Therefore, it is recommended that after the FY99 Annual Review,
additional annual reviews should not be conducted until a decision regarding ITP and the future of the
Saltstone facility is determined. The LLW dxsposed will bc evaluated in the FY99 Annual Rev1ew

z

IV MONITORING

A.

EAV PA Momtonng

Table 4 lists the planned monitoring activities for the EAV which wdl be reﬂected in the Ten Year
Plan and the Annual Operating Plan for the appropriate years. These activities are reflected in the “E-
Area Monitoring Program for the E-Area Low-Level Radioactive Waste Disposal Facility” (SWD-
SWE-98-0153) which was developed in FY98. The monitoring activities being completed in FY99
have specific tasks required of different departments as shown in Table 5.
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Table 4. Implementation Strategy for the EMOP

[nstall VZMS VZMS offers the only solution to both of the stated
Trenches (3B VZMS needs/objectives: verification of DOE ordcr
wells) compliance and PA validation.
IB Existing None Install VZMS }Meets the same objectives as Phase IA. (Two 2000] $393K
Trenches (® VZMS subphases allows “lessons learned” from Phase IA
wells) to be applied in Phase IB.)
I LAW Vaults, IL {Vault Sump |Continue Vault|Provides early-warning. 2000] $966K
Vaults Monitoring  |Sump
Monitoring
New Trenches Install VZMS |VZMS offers the only solution to both of the stated
(existing site) needs/objectives.
HI** |[Future Trenches |Site Continue Site |Proposed location is upgradient of the existing 20017 $745K
(relocated site) |Monitoring  |Ground-water |tritium plume, enabling groundwater monitoring to
Program Monitoring  [meet both of the stated needs/objectives. Also, there
is a confining unit (i.e., a clay layer) in the South
EADF that separates the deeper aquifers, which are
more likely to be contaminated with trittum from
previous disposal operations. Groundwater
monitoring will offer only direct monitoring method
to verify compliance with DWS once contaminants
reach the water table.
Enables PA validation in vadose zone (i.e., above
Install VZMS {water table).
IV** |Future Trenches |{Site Install ground- | Additional shallow groundwater wells within 2002] $362K
(relocated site) |Monitoring  |water wells boundary enhances adequacy of groundwater -
Program within E-Area |monitoring program. , .-
boundary : ’ -

# Monitoring activities are included only if they provxde any benefit. oty
#%Phase 11l and IV costs do not include moving the TRU pad and other associated tasks, if tequm:d Ttis unlnkely movcmcnt of the’
TRU pad and planned storage areas will be required since sufficient area for trench installation is available in the South EADF.

1. E-Area Characterization - using ' .
CPT/Shelby Tube/ Split Spoon. . ' .
Instrument Installation - Well

location, permits, drilling, technical .
and field personnel. Site Geotechnical Services WAD - $113K

2, Instruments (advanced

fensiometer, cup lysimeters, "

pumps, data loggers) INEEL WAD - $50K
3. INEEL program, tech. Direction,

field assist, data evaluation. INEEL WAD - $42K
4, Technical direction, data

evaluation, PA validation ‘ SRTC WAD - $90K
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B. CA Monitoring o . o
Monitoring is considered the primary means to validate the CA. The existing Slte Momtormg Program
(SMP) well and stream monitoring data will be utilized, where possible, in CA validation. One of the
first tasks to be completed under the monitoring element of the CA MAP is to develop the protocol that

will be utilized to validate the CA. Current well and stream sampling locations will be evaluated to
ensure that data can be used to validate the CA results. This task initiative will be conducted in FY00

as described below.
1. Develop Protocol for CA Validation
a. Description: This task involves the evaluation of current well and stream sampling locations
to determine if additional sampling points are required. Once the protocol is developed,
accurate comparison of SMP well and stream data with CA results can be conducted. This

task will also include an initial comparison of existing monitoring data with CA results.

b. Milestone: Issue report that describes the protocol to validate the CA that includes initial
comparison of existing monitoring data with CA resuits.

c. Due Date: FY00
d. Responsibility: SRTC
e. Estimated Cost: $30K
2. Conduct Annual CA Validation

a. Description: This task involves comparison of SMP well data with CA results and will be
conducted on an annual basis.

b. "Milestone: Issue CA validation report that describes companson of well data with CA results.

c. Due Date: FYOI through outyears. . ‘ <

d. Responsibility: SWD/SRTC T L TR T -
e. Estimated Cost: $10 K/year R At T

C. Saltstone PA Monitoring .
ﬂ“ IS o B S
Momtormg is consxdered the pnmary means to vahdate the Saltstone PA. The SMP wéll data will be
utilized in the Saltstone PA validation. One of the first tasks to be completed under the monitoring ~
element of the Saltstone PA MAP is to develop the protocol that will be utilized to validate the
Saltstone PA. Current well locations will be evaluated to ensure that data can be used to validate the
Saltstone PA results. This task initiative will be conducted in FY00 as described below.

1. Develop Protocol for Saltstone PA Validation

a. Description: This task involves the evaluation of current well locations to determine if
additional sampling points and increased sampling frequencies are required. Once the
protocol is developed, accurate comparison of SMP well data with Saltstone PA results can be
conducted. This task will also include an initial comparison of existing monitoring data with

Saltstone PA results.

b. Milestone: Issue report that describes the protocol to validate the Saltstone PA that includes
initial comparison of existing monitoring data with Saltstone PA results.
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¢. Due Date: FY0O0
d. Responsibility: SWD/SRTC
e. Estimated Cost: $40 K

2. Conduct Annual Saltstone PA Validation

a. Description; This task involves comparison of SMP well data with Saltstone PA results and
will be conducted on an annual basis.

b. Milestone: Issue Saltstone PA validation report that describes comparison of well data with
PA results.

¢. Due Date: FYOI through outyears.
d. Responsibility: SWD/SRTC

e. Estimated Cost: $10 K/year

V TEST AND RESEARCH ACTIVITIES

A. EAV PA Test & Research Activities

Table 6 lists the planned test and research activities that will be reflected in the Ten Year Plan and the
Annual Operating Plan for the appropriate years. These activities were determined from three primary
sources: (1) DOE Orders, (2) EAV PA Recommendations & Critical Assumptions, and (3) DO
Complex Wide Needs Statement (Reference). .

i ]
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Table 6: PA MAP Test & Research Activities

Qualify and Expand PATHRAE/ Compare GW Modeling Codes

FY98 activities to modify PATHRAE code to include simplified diffusional releases that
simulate the release from cement waste forms are complete. In FY99, PATHRAE modeling
results (after expanding code for considering diffusional releases) will be compared to
PORFLOW code PA results. If successful, this will allow use of simpler, less costly analytical
codes in conducting special analyses for PA changes rather than using the more difficult codes
such as PORFLOW. This would translate into substantial savings on selected modeling
exercises.

SWD-SWE-99-0057

Obtain Kd Data for Organic Materials

Conduct lab experiments to obtain Kd data for organic materials. Data will refine or validate
PA input data/assumptions/results.

Com-
plete

NA

Develop Experimental Capability to Obtain Kd Data

In groundwater modeling, Kd determines contaminant transport rate through the environment.
Kd values which have been used, conservatively, as a constant in the EAV models were
obtained from literature. More realistically, the Kd values should vary as a function of
parameters such as pH of soils, contaminant chemical form, and temperature. Site specific Kd
values for selected radionuclides need to be confirmed through laboratory testing. Task will
include development of lab protocol to obtain Kd data. Also, need to identify lab resources,
survey literature and contact researchers at National Labs, and design experiments. Data may
be collected on several radionuclides of interest each year. The PA will be reviewed to confirm
key radionuclides each year prior to testing. SRT-WED-97-0173, Rev.1, Table I includes the
ten most limiting radionuclides in the EAV vaults whose estimated inventory is closest to the
most restrictive limit. This table will be a basis for the selection of key radionuclides.

FY00 -
FY08

FY00:
$130K
FYO01-
FYO08:
$50K/yr.

Benchmark PORFLOW vs. BLT-EC

The BLT-EC code is able to account for the effects of geochemistry on the distribution of
contaminants between the soil and groundwater, resulting in more accurate Kds. The BLT-EC
code is developed and has incorporated specific geochemistry data (and will therefore, result in
more acéurate and site-specific Kds.) Task will subcontract BLT-EC code development,
qualification and benchmarking runs. Successful development will result in ability to evaluate
geochemical interactions and more accurately predict behavior of contaminants in the
environment. :

FY00

$100K

Model Waste as Series of Stirred Tanks _

Improve conceptual model, reduce conservatism, and raise limits.

FY05

$50K

Model Cracks/Vault Collapse

Improve conceptual model, reduce conservatism, and raise limits.

FY02

$100K

Model Sum-of-Fractions Using Timing of Doses

This modeling change will introduce more vigor by taking advantage of the different “peak
times" for the radionuclides of most impact. This will reduce model conservatism and raise

limits.

FY00

$50K

Radon Dose Calculations

Uncertainties exist in radon dose calculations and dose effects. Proposed timing will allow for
establishment of radon performance objective guidance and dose calculation methodology.

$50K

Model Moisture Flow in Vadose Zone

Improved modeling methodology will more accurately model moisture flow and contaminant
transport.

FYO05

$100K

10

Improve Computer Model; Techniques to Integrate Boundary Conditions

Improved modeling methodology will more accurately model contaminant transport.

FY0O0 -
FYoQ7

$50K/yr.
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11 { Determine Wood Degradation Products FY99 | $60K
This task is a continuation of Task #2 that was completed in FY98. Characterization of wood
degradation products under site conditions would refine or validate use of surrogate chemical
compounds used in Wood PA analysis.

12 | Develop Instrumentation to Measure C-14, Tc-99 ‘ FY06 - | $200K/yr.

FYQ7
Instruments need to be developed to measure important high-impact PA radionuclides.

13 | Correlate Permeability and Leachability for CIF Ashcrete/Blowcrete FY99 | $50K
This is a new activity not included in the FY98 PA MAP (Reference 2). However, itisa
technical need required prior to disposal.

14 | Evaluate effect on grout structures/fills on colloid formation and facilitated | FY00- | $25K (00)
transport of contaminants (follow for cellulose degradation study — applied 01 $20K.(01)
to vaults).

B. CA Test & Research Activities

The test & research (T&R) activities that support the EAV PA have significant commonality with
those activities that support the CA. Therefore, those activities listed in Table 6 are also applicable in
validation of the CA. The specific CA T&R activities described in this section focus on studies that
will provide data to sup?ort more realistic methods to estimate the dose from the four major
contributors: °H, "C, 2'Np, and isotopes of uranium. The T&R activities will both improve the
understanding of the migration of the major CA dose contnbutors, as well as reduce the uncertainty by
developing more realistic modeling scenarios. Since the *C contribution to the dose is two orders of
magnitude hlgher than any other radionuclide, near-term efforts will focus on understanding the release
mechanisms of "“C. Studies will focus on how the CA results were obtained, where the uncertainty
lies, and how this uncertainty can be reduced. Most of the studies listed below focus on development
of more realistic release scenarios and reduction of uncertainty.

1. Study.to Reduce Uncertainty in C-14 Dose Contribution

a. Description: This task will involve a study that evaluates the SIgmﬁcant elements that
contributed to the "C dose, where the uncertainty lies in the methodology used to obtain the
results, and how can the uncertainty be reduced. This study will include an evaluation to
determine if more realistic scenarios that contribuie to the dose are possible. This study
focuses on "“C (as opposed *H, Z"Np, and isotopes of uranium) since it was the greatest
contributor to the dose and will re-evaluate the release scenanos stamless steel corrosion
rates, resin Kds, and other factors that affect the release of “C.

b. Milestone: Issue report that documents the study to reduce uncertainty in the “C dose
contribution.

c. Due Date: FY2001

d. Responsibility: SRTC
e. Estimated Cost: $50 K

2. Study to Consider Closure Caps to Reduce Conservatism in Calculated Dose

a. Description: The CA was conservative in the respect that the model did not consider a
closure cap for a number of facilities. This task will involve a study that more realistically
models the release scenarios to reduce the conservatism by considering closure caps for the
OId Burial Ground facilities, the Mixed Waste Management Facility, and other facilities that
did not consider a closure cap. .
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b. Milestone: Issue report that considers closure caps to reduce conservatism.
c. Due Date: FY2002
d. Responsibility: SRTC
e. [Estimated Cost: $50K
C. Saltstone PA Test & Research Activities
The T&R activities that support the EAV PA have significant commonality with those activities that
support the Saltstone PA. Therefore, those activities listed in Table 6 are also applicable in validation

of the Saltstone PA. There are no additional T&R activities described in this section that focus on
studies that will validate the Saltstone PA.
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U ited States Government ' __Department of Enerqy (DOE)

Savannah River O ti o
memorandum ver Operations Office (SR)
!,Wﬂ WAR 13 'em
R‘i LY TO

armor: AMSTBD (Borup/803-725-1579)
s' ssect:- Savannah River Site (SRS) Future Use Plan

70: James M. Owendoff, Acting Assistant Secretary for
Environmental Management EM-1, (HQ) .

As mandated by the National Defense Authorization Act for Fiscal Year 1997 and the DOE
Strategic, Plan, I am pleased to provide the attached SRS Future Use Plan.

The Future Use. Plan was developed in partnership with all major site contractors, support
agencies, and Headquarters counterparts with the input of our stakeholders. This plan provides
the framework to assure the Site’s continued viability in support of vital DOE missions, while -
preserving its bountiful natural resources.

. If you or your staff have any questions regardmg the Future Use Plan, please contact me at (803)
725-2405 or Judy Bostock of my staff at (803) 725-3821.

.' e _ udy
AMSTBD:JS:tda : ' Acting Manager
- Qé—98-005 |
Attachment
- cc w/attch:

J. Werner, DOE (EM-24)
S. Livingstone, DOE (EM-24)
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.els presented in this plan: Consolidated Core, Resi-
dential, Disaggregate, and Integral Site. SRS per-
sonnel determined that-the Integral Site Model most
realis tically accommodates development during the
next 50 years and is therefore the approach for fu-
ture-use planning.

The Integral Site Model easily accommodates
current missions and thosé of the future; maintains
maximum use of buffer zones; allows for research,
natural resource management, biological diversity
and cul'tural maintenance; and supports one of the
largest natural expanses east of the Mississippi River.

To implement this model, SRS staff developed 4

zoned planning concept to address particular future-

use planning; circumstances, focusing on simulta- .

neous, concurrent, compatible land use. The plan-
ning model divides thesite into three principal plan-
ning zones ~ Industrial, Industrial Support, and Re-
stricted Public Use.

The most intensive use m@ at the site’s cen-
ter, becoming less intensive as the site boundary is
approached. In this manner, the impact on surround-
ing localities is minimized, security is maintained;

and the established safety buffer remains intact.

executive
summary

Effective implementation of the Integral Site
model using the zoned planning concept will ensure
that SRS remains a viablesite into the future through

concurrent, compatible land use.
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The purpose of the Future Use Plan is to estab-
lish a planning baseline “and a path forward so Sa-
vannah River Site (SRS) management can make ef-
fective future-use decisions. The plan integrates site
missions, ecology, economics, and cultural and so-
cial factors in a regional context.

Sound future-use decisions must also be made
in the context of SRS and Department of Energy
(DOE) Headquarters strategic plans, which define
thé values, goals, and objectives to be considered in
evaiuating future-use alternatives.

SRS has five areas of strategic focus, described

in the December 1997 SRS Strategic Plan: National -

Security, Nonproliferation, Environmental Quality, .

Science and;Technology, and Corporate Manage-
ment. The current situation and mission projections
relating to each area for the next 50 years (consid-
ered the planning horizon) are addressed in this plan.

SRS is a 310-square mile site in south-central
South Carolina acquired by the federal government
in 1951. The original facility layout of SRS isolated
major production operations= near the center of the

site, creating a natural buffer zone to enhance na-

tional security and public safety. In addition to its -

primary national security and environmental man-

summary

executive

agement missions, SRS has played an important 'eco-
nomic role during the last four and a half.decadw.ﬁ
SRS infuses more than $1.5 billion annually into the
economies of South Carolina and Georgia, provides
thousands of jobs, conducts environmental and ad-

vanced technology research, and offersbusiness de-

velopment programs for-local communities. Pres-

ently, over 13,000 employees work at SRS in various

organizations.

The information in this pian and current future-
use policy, goals, and objectives for SRS are the re-
sult of significant efforts over the past several years.
In preparing to analyze future-use options, SRS used
years of input from external and internal stakehold-
ers, site management, and DOE Headquarters to
produce the SRS Future Use Map. A similar process

was employed to create and evaluate the four mod-
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B purpose

gd The Future Use Plan establishes a planning

baseline and a path forward allowing Savannah
River Site (SRS) management to make effective fu-
ture-use decisions. This plan integrates the site’s mis-
sions, risks, hazard;c., ecology, economics, and cul-
tural and social factors in a regional context to aid
in effective decision-making. It articulates missions
and requireinents from a future land-use perspec-
tive, This plaI'l will be expanded to include more de-
tails on facilities, infrastructure, cultural resources,
and natural resources to become a comprehensive

plan for the site.

B (he srs comprehensive
W planning process

i"i Comprehensive planning is a syste:maﬁc, site-
wide process for developing, a'pproving, revising,
ax'td integrating plans with budget formulation, bud-
get execution, and program evaluation. The process
includes customer input and stz-ikeholder involve-
ment; the Executive Board involving all major De-

partment of Energy (DOE) and other site organiza-

tions; and the Planning Board supported by a plan-

ning staff. The Executive Board articulates its vision

for the future in the SRS Strategic Plan. Specific
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courses o‘f action designed to implement the goals
;.nd objectives of the Strategic Plan are developed
thrqugh the Planning Board. These action plans are
documented ina series of plan elements which, when
completed and integrated, become the site’s com-
p@mive plan. This Future Use Plan defines the
current situation and ouﬁines actions needed to
.move from the present to the f-uture, guiding the al-
location of land and resources.toward attainment of
SRS goals and objectives.

" The comprehensive planning process is promul-
gated ina Savannah River Implementing Procedure
(SRIP 430.2), which establishes a planning staff re-
sponsible for identifying issues, developing back-
ground data, pinpointing the decision context. (in-
cluding objectives and constraints), identifying po-

tential alternatives, and considering input from cus-




tomers and stakeholders.

This information is presented to the .Planning
Board, which ensures that the evaluation process re-
flects a sitewide perspective and effectively integrates
concepts and proposals. The Planning Board consid-
ers the relevant facts and implications of each alterna-
tive and arrives at a conclusion as to the most appro-
priate course of action.

The Planning Board then forwards its 'teco:m-
mended conclusion to the Executive Boarq, which en-
sures that site interests are considered froma manage-
ment perspective. Once a position is eﬁtablisi_red by the
Executive Board, thelSité Manager makes the final de--

cision on acceptance of the recommendation. The chart

below dépict; this process.

Future-use decisions must be made if the context
of current SRS and DOE Headquarters Strategic Plans,
which define the values, goals, and objectives consid-
ered when evaluating future-use alternatives.

As éescribed in tlre December 1997 SRS Strategic
Plan, SRS has ﬁvg areas of strategic focus: National
Security{ Nonproliferation, Environmental Quality,
Science and Technology, and Corporate Management.

_ The first four areas of focus are associated with

products and ssrvrc& &ssenhal to achieve the customer
goa_ls of SRS. (See “Current Situation and Future Pro-
jections” for more detail on these focus areas.)

The fifth area of strategic focus, Corporate Man-
agement, addresses the fundamental business prin-
ciples, values, anci éystents critical to the success of the
four product/ servrces f'ocus areas.

| Infrastructure, a comprmerrt of the Corporate Man-
agemérit focus area, is addresszri I;riéﬂy‘ m this plan

and will eventually be a separate plan element.



&1 stakeholder participation -
24 In January 1994, DOE initiated a Complex-wide

process to seek stakeholder recommendations on fu-

ture uses of DOE land and facilities. The first product
resulting from intensive stakeholder interaction was
the January 1996 Future Use Project Report, reflected
in the present SRS Future Use Policy (see the Future
Use Policy section of this plan). For this plan, as with
the 1996 report, SRS personnel received input through
meetings, workshops, presentations, e-mails, one-on-
one discussions, telephone conversations, and letters.
Personnel from SRS solicited feedback from offsite
stakeholders within 150 miles of the site to ensuré
ample oppo@W for them to contribute to this pro-
cess. ‘

Both onsite and offsite stakeholders provided valu-

able input and feedback on draft maps, future use poli- -

cies, and ideas on specific future projects when this

plan was being prepared.

. Representatives from the organizatiéns listed be-
low, as well as others, played.a key role in developing
gnd reviewing site planning documents:

¢ Lower Savannah Council of Governments

¢ Columbia County Planning Department

¢ Aiken County Planning Department

¢ City of Aiken Planning Department

¢ Augusta Planning Department

¢ Tri-County Alliance

¢ Central Savannah River Area Regional
Development Center

¢ Consortium for Risk Evaluation with
Stakeholder Participation

¢ SRS Citizens’ Advisory Board

¢ Citizens for I;Iudear Technoloéy Awareness

¢ Savannah River Ecology Laboratory

¢ Savannah River Natural Resource

Managemeht and Research Institute
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about the
savannah
‘river site

site-descrzp’%ibﬁ' |
The Savannah] R1ver Site (SRS) covers 310 square
miles in south-central South Carolma on the Geor-

gia border. The Department of Energy (DOE) man--
ages SRS as a controlled area with limited pubhc'_,

.access. Except for sxte facilitles, the land i is covered

with natural vegetatlon. Open ﬁelds and | pme and.
hardwood forests comprisé 73 percent of the site;’
wetlands, streams, and two large reservoirs cover
approximately 22 percent; and production andsup-

port areas, roads, and uliiity corridors account for
the remammg five percent. Land adjacent to the site
is used mainly for forest and agricultural purposes.

The site includes several production, support,
service, research and development, and waste man-
agement areas. In the original facility layout, major
radioactive operations were isolated near the center
of the site to create a buffer zone that reduced the
risk of accidental exposure to the general public and
provided additional security.
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site employers
and employment

At the beginning of calendar year 1998, over 13,000
permanent employees worked at SRS in the following
organizations: '

* DOE-SR (525 permanent employees) is
responsible for overall management and
contractor oversight. '

* Westinghouse Savannah River Company and
its partners (11,600 permanent employees and

subcontractor and 700 temporary employees) ‘ .

Total Employess = 13,000
are responsible for management and integra- Westinghouse Savannah River Company and partriers;
. . . Bechtel Savannsh River, Inc.; Savannsh River Katural Resource Mansgement
tion of the site. . and Reteerch knstitute; DOE-Savannah River; Wackeahut Services, knc. | ~

¢ Wackenhut Services, Inc. (741 permanent - - - T
employees) is responsible for site security. o N .

* The University of Georgia’s Savannah River . Support-service contractors for DOE-SR added
Ecology Laboratory (128 permanent employ-  over 80 permanent employees, and approximately 30
ees) provides site ecological evaluationsand - employees worked for other entities (the University
research. of South Carolina Institute of Archaeology and Anthro-

* The Savannah River Natural Resource Man- pology, the U.S. Department of Agriculture’s Natural
agemerit and Research Institute (89 permanent  Resources Conservation Service, the Army Corps of
employees), a unit of the U.S. Forest Service,is  Engineers, and the South Carolina Department of
responsible for managing the site’s natural Natural Resources). ‘ -
resources. ] "
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Bl history and background

early 1951 for about $19 million. Much of the property
was farm and forest land of low quality. The Univer-
sity of South Carolina Institute of Archaeology and An-
thropology reported that overflight photography
showed 80 to 90 percent ‘of the future site was farm
land in “degraded condmon." Wildhfe populahons
had been depleted by nearly 200 years of over-hunt-
ingand exp101tat10n. e

Beginning in the early 19505, however, vegetation
re-established on the degraded land helped stabilize
and rehabilitate the soil o better support native plant
and animal life. By 1953, SRS re-vegetation efforts rep-
resented the largest mechanized tree planting opera-
tion in the United States. By 1968, over 100 million trees
had been planted. With protection provided by the
site’s limited access and the reforestation of farms,

wildlife'populations recovered and flourished. White- -

tailed deer populations expanded to the point that a
controlled public hunting program was initiated in
1965. Wild turkeys were stocked at SRS in the early:
1970s; their population has also expanded rapidly.
Over the next several decades, cultural, ecologi-
cal, and environmental research funded by DOE pro- .

vided extensive databases on the SRS environment, *

From the beginning, research was undertaken in di--
rect support of site manufacturing activities. In 1972,
SRS was designated as the nation’s first National En-
vironmental Research Park (NERP) by an Executive
Order that provided for tracts of land where the ef-
fects of human impacts on the environment can be
studied. :

An mtegral component of the SRSNERP is the Set-
Aside Program, which has evolved from a few repre-
sentative tracts to 30 areas representing 7 percent of
the total site area and all of the major plant communi-
ties and habitat types indigenous to the site. (Please
see Existing Use map in Section 6.)

1-4

&l SRS was acquired by rh‘e_ federal government in

Scattered across the site, these 30 areas have been
setaside for ecological research and are protected from
public access and most routine site maintenance and
forest management activities. In addition, these
Set-Asides preserve habitats for endangered, threat-
ened, or rare plant and animal populations.
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- B site region of influence.

3 The Savannah River Site (SRS) Region of Influ-
ence iy the area outside the site boundary affecting
and affected by site activities. The site is located in
the Central Savannah River Area (CSRA) that con-
sists of nine counties in South Carolina and Geor-
gia. The southwestern boundary is the Savannah
River, the recipient of most of the area’s tributaries.
The riyer currently supports industry, recreation,
and natural habitat. ‘ .

SRS is situated in three major land resource ar-
eas: the Southern Piedmont, the Carolina and Geor-
gia Sand Hills, and the Atlantic Coastal Plain. The
region contains 10 county governments and 38 in-
corporated areas. SRS enjoys strong community sup-
port from the local jurisdictions, chambers of com-
merce, educational institutions, and other groups
who have put political differences aside to keep and
add missions at SRS.

Land use around SRS centers on residential, in-
dustrial, comnlercial, transportation, recreation, and
agricultural activities. Upland pine and wetland for-
ests comprise a large percentage of the area, and the
topography and other existing p%lysical featuresand

conditions greatly influence land development de- -

cisions and policies. Because of the soil types and
lack of steep slopes, the area is well suited for both
agriculture and urban development. The land use
surrounding Augusta, Ga., and Aiken, S.C,, is pri-
marily agricultural, but residential, commercial and
industrial activity are becoming more prevalent. Au-
gusta, the Fort Gordon Military Reservation and SRS
comprise a significantamount of the total developed
area. '
In 1990, the population of the CSRA was slightly
under 500,000, primarily located in Aiken County
in South Carolina and Columbia and Richmond
counties in Georgia. Over 70 percent of the popula-
tion lived in areas classified as urban. The urban-

influence

region of
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rural mix of the region mirrored that of the United
States in general but was more urban than other areas
in South Carolina and Georgja. The population den-
sity of the region was almost twice that of the nation
but had approximately the same percentage of female
and male inhabitants. The CSRA population was clas-
sified as 37 percent mhoﬁty Augusta is the area’s larg-
est city, with a current population of approximately
190,000.

The major economic sectors in the region are agti-
culture, forestry, fishing, rmmng, construction, manu-
facturing, transportation, whoIesale lIade, retail trade,
finance, i insurance, real’ esta?e, services’ and _govern-
ment. The industrial us&é'ifl the reglon mclude acom-
mercial two-unit nuclear reacfor. power plant, a re-
gional low—level waste posito?y, and a wide variety
of convmhoﬁ:l‘adusm Manufactunng and gov-
emmeiit accoililt for Elmost half of all ]obs in' the re-
gion. DOE isa 51gn1ﬁcant presence m the region and
one of South Carolma la:gest employers e

2-2
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This section describes the current situation and
mission projections through the next 50 years for
each of the four product/service strategic focus ar-
eas at the Savannah River Site (SRS) (National Se-
curity, Nonproliferation, Environmental Quality, and
Science and Technology) and also addresses the in-
frastructure component of the Corporate Manage-
ment strategic focus area.

& national security

maintaining both the SRS technical expertise in tri-

tiurh operations, production, and engineering and -

an effective level of protection for nuclear materi-
als, facilities, governmental assets, classified mate-
rial, SRS employees and the public. '

tritium supply ,

SRS is responsible for the nation’s tritium re-
cycle mission. The objectives of the Tritium Program
are to provide:tritium and non-tritium loaded res-
ervoirs to meet the requirements of the Nuclear
Weapons Stoc}<pﬂe Memorandum, to conduct Res-
ervoir Surveillance Operations and Gas Transfer
Sygfem testing, and to manage eﬁsting tritium in-
ventories and facilities. Related activities include
recovering, purifying, and storing tritium from dis-
mantled weapons; recycling and loading weapon
components for the stockpile; and extracting tritium
from remaining irradiated targets. SRS has become
the single storage location for bulk quantities of tri-
tium by consolidation of tritiym operations from
other Department of Energy (DOE) sites.

The tritium mission is carried out in a 25-acre
compound within the H-Area chemical processing
facilities. Under the Trititm Facility Modernization
and Consolidation Profect, several existing process
systems, equipment, and process functions will be
relocated to existing buildings within the Tritium

projections

8 The SRS National Security mission includes '

current
situation
& future

Facility in order to reduce “footprint” and operat-
ing costs. Additionally, this project will provide the
capability to process tritium from the Tritium Extrac-
tion Facility (TEF), and/or the Accelerator Produc-
tion of Tritium (APT). ,

Under ongoing Environmental Impact State-
ments, DOE is currently considering two technical -
options, or a combination of the two options, for sup-
plying tritium in the future. A decision by the Secre-
tary of Energy is expected by late 1998.

One option is to purchase irradiation services
with the option to purchase an existing commercial
reactor.for conversion to a defense facility. The other
option is to install a proton accelerator for the pro-
duction of fritium. For both options, SRS will pro-

.vide facilities.

For future land-use planning pugpoées, the new
facilities are expected to respond £ an enduring de-
mand extending for a 40-year or longer service life.
Land-use impacts of the two options are discussed
on the next page.




TEF: DOE is planning the construction of a new
Tritium Extraction Facility at the Savannah River Site.
Under present planning scenarios, construction would
begin during fiscal year 2000, with commissioning and
operation projected to begin in 2005. In order to main-
tain a nuclear deterrent capability, this facility would
operate throughout the 40-year planning horizon. The
facility would require the industrial development of
about four acres adjacent to the existing tritium facili-
ties. Associated with the industrial facility will be
modest expansion of utility and transportation corri-
dors, mostly within the existing industrial area.

APT: DOE is also considering construction of a
proton accelerator, approximately one mile in length,
with associated facilities. Facilities would include the
proton generator, accelerator, target/blanket and ex-
traction facilities. Under present planmng scenanos,
construction would begin during 1999, ‘with commis-
sioning and operation projected for around 20074 In
order to maintain a nuclear deterrent capabxhty,
facility would operate throughout the 50-year planmng
horizon. This-option would reqmre a new industrial
area of appronmately 300 acres to be developed. Sit-

ing studies have been conducted to 1dent1fy suitable

locations at SRS for the new facility, and ‘characteriza-
tion of the preferred site is undet way. In addu_Jon to
the new industrial area, new transportation eorﬁdors
and utility corridors would be estabhshed to support
the facility. ¥
plutonium pit manufacturing

DOE has initiated its Science Based Stockpile Stew-
ardship Program for the enduring nuclear weapons
stockpile. Currently, the pro]ected need for new pluto-
nium pits is low. Should the need be increased signifi-
cantly, another production site may be considered.

Because of the experience in plutonium operationsand

the long-term defense mission of tritium supply, SRS
is considered a candidate site for this potential mis-
sion. Since the reuse of existing facilities has been pro-

posed, future land-use impacts are expected to be mini-
mal, and no new industrial development is forecast.

safeguards and security
The SRS Safeguards and Security mission is to

- maintain an appropriate level of protection for the site’s

nuclear materials, facilities, government assets, classi-
fied matenal SRS employees, and the public through
the effective, integrated use of highly trained protec-
tive force personnel, physical security systems, and ad-
ministrative controls. While many other DOE sites are
reducing or eliminating their major.national security'
assets, SRS is expanding its role by storing additional
nuclear matenals from other DOE sites and from non-
DOE fac:lhhes, w1th a commensurate increase in clas-
sified and sensxtwe unclassrﬁed information. ‘
SRS protectwe force operahons are located in B-
Area. Protective force elemerits operate out of area-
based offices, with the majority of employees staffing

- security posts interior and exterior to the site’s opera-

tional facilities. Major equipment used to perform the
SRS security mission includes helxcopters, vehicles, wa-
tercraft, weapons / ammumtlon, detecuon devices, ﬁr—>
ing ranges, and a multimedia computer 1ab. A siate—
of-the-art site-wide intrusion detection and access con-
trol systém is currently operatlonal. In-hotse technolo-
gies include computer-based modeling systems, ajoint
tactical simulation system, computer “based training
systems, and a comprehensive array of engagement
simulation system weaponry.

Future needs in addition to ongoing operational
activities, include physical protection systems in new
facilities such as the Actinide Packaging and Storage
Facility and the Spent Fuel Treatment and Storage Fa-
cility (SFTSF). Significant investment in hardware and
software will be required to maintain computer and
information security as the speed, volume, and tech-
nology of the Internet and electronic mail traffic ex-
pand exponentially in the future. Classification review
and export control activities will expand to meet new



International Atomic Energy Agency requirements.
Safeguards activities will also expand to support re-
ceipt and accountability for additional nuclear mate-
rials transferred to SRS for stabilization and interim
storage.

g nonproliferation

B The goal of the SRS nonproliferation activities is
to provide safe, secure, long-term storage and dispo-
sition of excess fissile materials, to advance the
progress of DOE in accountancy of nuclear materials,
and to achieve national and international nonprohf-
eration objectives. -

plutonium disposition

~ DOE is currently pursuing a dual path strategy
for the disposition of up to 50 metric tons (MT) of sur-
plus plutonium. One option involves immobilizing
plutonium inventories in a ceramic form for disposal
with the high-level waste glass produced in the De-
fense Waste Processing Facility at SRS. Under the other

option, plutonium would be made into mixed oxide .

(MOX) fuel for irradiation in a commercial light-wa-
ter reactor and disposal as spent nuclear fuel. SRS has
been designated as the preferred site for the immobi-
lization mission and is a candidate site for the MOX
mission. In addition, the plutonium in surplus weap-
ons components (pits) must be converted into pluto-
nium oxide for introduction to either disposition path.
SRS is also a’candidate site for this pit disassembly
and conversion mission.

The siting decision for these missions is the sub-
ject of an Environmental Impact Statement (EIS) cur-
rently in progress, with a final EIS expected in Janu-
ary 1999. Implementation of the scenario proposed
below is dependent upon the results of the subsequent
Record of Decision, which is expected in February
1999. Becaitse SRS is already constructing a new plu-
tonium storage vault, one concept for deployment of

the three missions would be to create a new Plutonium
Disposition Complex to take advantage of the com- ”
mon facilities for shipping, receiving, assay, and stor-
age provided by the new vault. Projections are to start

. construction by the year 2000, with operations begin-

ning between 2005 to 2007. The program to disposi-

tion the 50 MT of surplus plutonium is estimated to

require approximately 10 years of operation; however,
additional materials could be declared surplus if the
U.S. and Russia agree on further reductions in their
respective nuclear weapons stockpiles, potentially ex-
tending this mission. \ ’

“enriched uranium bleizddown‘

The U.S. has declared 174.3 MT of highly enriched
uranium as surplus to future needs.-One path for dis-

'position of the uranium is to make it suitable for use

in commercial reactors by blending down the uranium
content to approximately five percent or less, making

- thematerial unsuitable for use in nuclear weapons. The

site is also being considered as 4 site to install the -

blenddown facilities to convert certain categories of

surplus uranium. The facilities are proposed for an
existing chemical processing area in H Area. Other al-
ternatives are also being considered. ' % - " ‘




5| environmental quality

2 The goal of the SRS Environmental Quality pro-
grams is to demonstrate excellence in environmental
stewardship. In this area, seven activities are ad-
dressed: Nuclear Materials Stabilization and Storage,
Spent Fuel Storage, High-Level Waste, Solid Waste,
Natural Resources, Environmental Restoration (ER),
and Surplus Facilities Disposition.

nuclear materials
stabilization and storage

SRS Nuclear Materials Stabilization and Storage
Program goals are to safely stabilize, store, and dispo-
sition the site’s legacy nuclear materials in a cost-ef-
fective and environmentally sound manner; to receive,
stabilize, and store plutonium from other DOE sites;
to develop partnerships with Rocky Flats and Hanford
sites to accelerate clean-up and reduce life-cycle costs;
and to maintain storage and operating facilities for
potential future missions while transitioning facilities
that have undefined missions to minimum surveillance
and maintenance status. )

The site’s chemical separations facilities support
DOE’s commitment to implement Recommendation
94-1 from the Defense Nuclear Facilities Safety Board
(DNFSB). In 1997, the Secretary of Energy approved
the SRS Phased Canyon Strategy for continuing execu-
tion of the DNFSB 94-1 recommendation that deals
with the stabilization and interim storage of “at risk”
legacy nuclear materials. This strategy uses existing
processes and facilities specifically designed for these
materials, optimizing the completion of materials sta-
bilization, and minimizing the need for process devel-
opment and facility modifications. This strategy will
achieve expeditious stabilization of SRS materials and
provide for the early stabilization of certain limited
quantities of plutonium from the Rocky Flats Environ-
mental Technology Site (should that option be selected
upon completion of environmental reviews). This strat-
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egy also maintains the capability to use nonprolifera-
tion processes to implement potential plutonium and
highly enriched uranium disposition missions (should
those options be selected).

SRS is in the fourth year of an 11-year program to
stabilize its legacy materials. F-Canyon material stabi-
lization is currently scheduled for completion by 2002,
and the H-Canyon material stabilization is scheduled

- for completion in 2004. The facilities will then transi-.

tion to minimum surveillance and maintenance status

‘until final decommissioning.

In general, existing facilities will be used to pro-
cess materials that are candidates for stabilization. As
no dther stabilization capability exists for this mate-
rial, new vitrification capabilities must be provided in
F Canyon to stabilize the americium/curium. Until
decisions are made.on final material disposition, SRS
is also constructing a state-of-the-art Actinide Packag-
ing and Storage_Fagility_ to provide consolidated in-

" terim storage of the nuclear materials generated from

stabilization. Modifications to an existing 235-F vault -
and Building 105-K .are also planned for accelerated
receipt of Rocky Flats plutonium, permitting cost sav- -
ings from an earlier than expected Rocky:Flats closure
(2006 vs. 2010), reducing Complex-wide life cycle costs.
spent fuel storage T

The SRS spent fuel storage activities address six
major areas: (1) receipt of offsite fuel from research re-
actors; (2) storage of unirradiated nuclear material and
shipments to other facilities; (3) surveillance and main-
tenance of reactor facilities to limit risk; (4) heavy wa-
ter processing and consolidation; (5) alternate technol-
ogy development to provide a disposition option other
than the conventional processing of aluminum-based
spent nuclear fuel (SNF); and (6) development of the
SFISF to deploy the selected alternative technology
and provide interim dry SNF storage and eventual
deinventory to the geologic repository.

Currently, aluminum-based fuel assemblies from
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foreign and domestic research reactors are safely re-
ceived and wet-stored in the Receiving Basin for Offsite
Fuel (RBOF) and L~Area fuel storage basins. Offsite
fuel receipts are scheduled to continue throtigh 2035.
Deinventory of offsite SNF frofn RBOF to the SFISF is
expected to begin in 2005 and to be completed in 2011.
Completion of the L-Basin deinventory, including the
SFTSF facility, is expected in 2035.

Site fuels (covered by DNFSB94-1 disposition rec-
ommendations) are currently stored in RBOF and the
disassembly basins of the L~ and K-Reactor Areas.
These fuels will remain safely wet-stored in these ba-
sins until the shipments to the site canyon facilities for
stabilization are complete. The deinventofy of all
DNEFSB 94-1 fuel materials is expected tobe completed
by the first quarter of FY2001. ’

Unirradiated hxghly enriched uranium (HEU) is
stored in the K-Reactor Assembly Area and will remain
stored in K-Reactor until facility demobilization begins.

Current plans call for unirradiated HEU to be moved -

to L-Area when K-Reactor is demventoned
Inventories of heavywater willbe punﬁed tomeet

mission requifements in the future and sold as excess‘

.inventory..Once processed and purified, heavy water

may remain in storage indefinitely. Once the process-‘
ing campaign has been completed, the D-Area facili-

tiés will be demobilized and decommissioned.

© Technology alternatives to the convéntional pro-

cessing of aluminum-based SNF are expécted to use
the SFTSF facility to condition offsite fuel. By FY1999,
. technology, process development, and wasteform per-
formance will be developed for both the melt and di-
lute alternatives. Direct co-disposal technologies to
support a technology decision are also expected by
FY1999. The fuel will be packaged in a “road-reedy”
form for bothshipment to and emplacement in the fed-

eral geologic repository. This facility is expected to be -

available to receive SNF during FY2005, pending au-
thorization’of the project.
The 105-K building has been proposed as an in-
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terim receipt and storage facility for offsite plutonium,
which could potentially extend the use of the facility
beyond 2010. In addition, two new missions are being
proposed for the 105-L building. The first proposal is
. for"a traditional line item project to build the SFTSF
facility in 105-L; this facility would replace the previ-
ous privatization proposal. This proposal continues use
of L-Basin as the SNF receiving point until an unspeci-
fied date when a decision to build a dry receiving bay
will be evaluated. The continued use of L-Basin and
the accelerated deinventory of the RBOF facility pro-
vide substantial cost savings over the privatization
approach. The second proposal involving the 105-L
building is for a facility to detritiate heavy water prior
to sale. This facility would be funded and constructed
as part of the heavy water sales agreement currently
beihg negoﬁated. .

high level waste

The mission of the SRS High-Level Waste (HLW)
Program is to provide safe and efficient receipt, stor- -
age, and processing of highly radioactive liquid waste
to support site operations and DOE plans for perma-
nent disposal of radioactive waste.

. The HLW. mventory was as hlgh as 35 million gal-
lons (420 million curies) stored in 51 underground,
interim waste storage tanks. This waste will eventu-
ally be removed from the tanks, separated into its low-
level and high-level components,-and properly dis-
posed of either at'a federal repository (high-level
waste) or onsite at Saltstone (low-level waste). The
HIW facilities constitute a highly‘ integrated system
involving waste storage; evaporation; removal of waste
from tanks; waste pre-treatment; vitrification of the
high-level waste component at the Defense Waste Pro-
cessing Facility (DWPF); disposal of the low-level
waste component at Saltstone; and interim storage of
the vitrified glass canisters pendmg transfer to a fed-
eral repository.

The tank farms receive liquid waste, as generated,

o e SRS TR TR TR T T R T Sy e

PR SRty S MO AN DN X ARV T A A



from the Separations Canyons (estlmated at approxi-
mately 0.6 million gallons per year through FY2003);
the RBOF (estimated at 360,000 gallons per year) and
waste processmg activities, particularly recycle water
from DWPF and washwater from Extended Sludge
Processing. For potenﬁal new SRS missions involving
canyon processing (e.g., Rocky Flats or spent nuclear
fuel), the HLW system would perform its same essen-
tial function as the final step in waste processmg For
new missions involving dry storage or the APT, the
HIW system would haveno role. '

Two of the 51 waste tanks have been closed. Of
the remalmng tanks, 22 are old-style tanks that do not
meet current requirements for secondary contamment
and leak detection. These old style tanks must be re-
moved from serv1ce to meet Federal Facxhtres Agree—
ment regulatory commitments. The date to remove
these tanks from service is currently under negotla-
tion, but current projections target closure of old-style

tanks by 2025. A second ; program driver is the Site

Treatment Plan, wluch commits the DWPF to achxev-

ingan average productlon rate 0£200 camsters per year -
untll all current and future waste has been vunﬁed 3

but no later than FY2028. Current budget and sched-
ule projections targeta completlon date of FY 2024. The
DWPF initiated radioactive operahons in March 1996

ﬁllmg64carusters theﬁrstyearand233bytheendof,

FY1997.
solid wﬁste

The mission of this program is to efficiently and
effectively treat, store, and/or dlspose of solid waste.
The near-term goal for this program is to msta]l the
treatment, storage, and disposal capabxhhes needed to
enable SRS to take care of legacy wastes and reach a
steady-state condition. The discussion that follows
addresses four waste types (sanitary, low-level, haz-
ardous/mixed, transuranic [TRU]), and three key
waste management facilities (Consolidated Incinera-
tion Facility, Effluent Treatment Facility, and Saltstone).
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_Sanifary wasteis currently d1sposed ofatan offsite
commermal municipal landfill. Closure activities on the
onsite Interim Sanitary Landfill will begin in 1998 and
be completed in 1999. A new onsite regional commer-
cial landfill is expected to begin operation in 1998, at

~ which time SRS will stop offsite operations and ship

waste to the onsite landfill.

Low-Level Waste is received from generators and
is segregated into categories. A new sorting facility
with shredding capability is expected to begin opera-
tion in 1998. In combination with onsite compaction

. and incineration, the sorting facility will permit solid

waste to meet its steady state operation objective be-
tween 2000 and 2005 and possibly extend the life of
the current vaults indefinitely by maximizing direct
dlsposal. A second.-disposal vault will be necessary
around 2010, in part to support a new SRS tritium pro-
ductron xmssron, stposal methods or facilities are also
needed for long-hved waste, which is currently being
stored until technology can be developed, and for con-
taminated large equipment.

Hazardous waste is currently stored at SRS and
treated erther offslte ata commercial fac111ty or onsite
in the Consohdated Incmerator r Facility. All legacy haz-
ardous waste wxll be shipped by the year 2002, and
steady-state operatlon is anticipated at that time.

Mixed ‘waste is being managed to_achieve full
Land Dlsposal Restnchon compliance per Resource
Conservation and Recovery Act (RCRA). This will be
accomplished by developing treatment methods meet-
ing Site Treatment Plan requirements or disposal al-
tematives. Treatment technology remains undeter-
mined for a limited number of waste streams. All
legacy waste will be treated by 2019 and disposed of
by 2020, except tritiated oil, which will remain in stor-

"age until the tritium decays or treatment technologies

are developed. Storage will continue to be provided
for the interim storage or staging of newly generated
mixed waste awaiting treatment and/or disposal. An
options analysis for the transport and disposal of mixed



waste will be performed in 1998 and repeated periodi-
cally to update and optimize the disposal process. The
current goal for disposal of the first treated mixed
waste is 1999. -

TRU waste in inventory is currently being char-
acterized to segregate it from low-level and mixed low-
level waste and to prepare TRU waste for ultimate dis-
posal at the Waste Isolation Pilot Plant (WIPP) in New
Mexico. The TRU waste manageinent process has five
major objectix}&: (1) continue safe storage, including
retrieval of earth-covered drums; (2) obtain capabili-
ties to characterize, certffy, and transport waste to
WIPP; (3) disposition low-level kformerly TRU legacy)
waste; (4) establish the infrastructure to support
privatization initiatives to process waste; and (5) iden-
tify a path forward for the disposition of iixed low-
level alpha contaminated waste: A Ship-to-WIPP ini-
tiative will establish the systems needed to’support
initial shipments of waste to WIPP. For the future, a

TRU waste facility is planned to process high activity -

TRU waste from 2012-2032. Privatization initiatives
will be implei:nented as appropriate for waste treat-

ment. If WIPP is not operauonal by July 1998, discus- .

sions with the South Carolina Department of Health
and Bnvironmental Coritrol (SCDHEC) will begin re-
garding treatment alternatives for mixed TRU waste.

The Consolidated Incineration Fac:llty (CIF) pro-
vides the capability to treatlow-level radioactive waste,
hazardous waste, and nu_xed wastes. Operation of the
CIF will contribute to the implementation of the Site
Treatment Plan. Ash and blowdown that is produced
will be transferred to either a storage facility or dis-
posal facility, depending on its regulatory designation.
The CIF will continue to process identified waste
streams and be adapted to other generator treatment
needs as necessary.

The Effluent Treatment Facility (ETF) provides
the capability to remove hazardous and low-level ra-
dioactive contaminants from the waste water gener-
ated from the - and H-Area Separations and Tank
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Farm areas and ER purge water. Thé ETF is currently
being operated under a SCDHEC Waste Water Permit.
Onaverage, ETF processes 18,000,000 gallons of waste
water annually. In addition +to its discharged water,

. 150,000-300,000 gallons of concentrate are transferred

to Saltstone for dlsposal. The ETF will continue to op-
erate as necessary to support canyon, tank farm, and
restoration cleanup operahons

The Saltstone Facnllty provides the capability to
treat and and d15pose of miixed low-level salt solution
from other faahh&c The Salts tone Faahty converts the
waste to grouf and’ d:spos&s of the grout in concrete
vaults._On average, Saltstone processes 4,000,000 gal-
lons of waste annually. Additional Saltstone vaults or
alternatives will be constructed as required. Operations
will end when all low-level salt solution has been sta-
bilized and hardened in the vauls. '

natural resource management

The SRS natural resources mission is to maintain
excellence in natural resource stewardship; continue
recognition of SRS as a national leader in resource
management, research, and science literacy; and pro-
vide cost-effective, flexible, and compatible programs
to support SRS missions. Over 80 percent of SRS acre-
age-is currently under some form of natural resource
management.

The site is currently restormg native vegetatwe
communities and species, including the red-cockaded
woodpecker habitat, hardwood habitat, pine-
savannahs, and wetlands, in addition to protecting
water quality by stabilizing soil and minimizing in-
dustrial area runoff through engineering and veg-
etative management techniques. Wetlands restoration
at Pen Branch has recently been completed, Carolina
Bays are being restored, and restoration of the site’s
dominant natural vegetation (longleaf pine savannahs)
is proceeding where compatible with ambient soil con-
ditions. Prescribed burning operations continue to
enhance wildlife habitat, facilitate after-timber-harvest




regeneration, and reduce forest fuels. Soil and water-

shed maintenance and stabilization provide infrastruc- -

ture.support to the SRS industrial areas. Natural re-

source research projects cover a wide range of topical

areas, includifig short rotation woody, crops (i.e., fuel
wood biomass); biodiversity, (e.g., the role, of large
. WOOd);_ debris ‘ana_.its;rel‘ati_onship_,to wildlife food
sources); prescribed fireand smoke management; wet-
land, pine savannah, and hardwood restoration; and
endangered species recovery.

'I‘imber production will conhnue to prov1de rev-
enue to DOE to support the SRS natural resource pro-
gram. Currently, timber sales average 25 million board
feet per year. FY1997 timber receipts returned to the
U.S. Treasury totaled almost $4 million. The site’s sup-
ply of saw timber is expected o increase in value be-
cause of the site’s prime location for winter harvest-
ing, proximity to local mills, and the recent overcutting
trend within South Carolina. Within the next 50 years,
SRS forested lands will increasingly consist of acreage
(especially.hardwoods) designated for uses other than
timber production. However, revenues from timber

purchases are expected to increase in real dollar terms
as larger diameter trees are offered to the market, and,
special forest products (eg. arnmaﬁcs, pine straw, for-
est botanicals, and floral products) become greater in-

_ come producers.

Thesite’s significance as a large-scale facility avail-
able for wildlife management and research activities
is expected to increase. Economic development and
increasing population migration to the southeastern
United States will continue to increase pressure on
wildlife species. SRS will also remain a desirable loca-
tion for landscape scale studies and externally funded
studies conducted as a part of the National Environ-
mental Research Park (NERP).

Public use of the site’s natural resources is pres-
ently limited to controlled hunts and to various sci-
ence liter_aéy programs encompassing elementary
through graduate school levels. However, trends in
population migration to the Southeast and increasing
interest in outdoor recreational activities indicate that
public pressure for onsite dispersed recreation use such
as hiking and birding could increase.

environmental restoration

The goal of the SRS ER program is to investigate,
and if needed, remediate releases of hazardous sub-
stances to minimize or eliminate potentlal risks to hu-
man health or the environment. SRS personnel began
mventorymg waste units in 1981 and identified 477
waste and groundwater units. Waste sites range in size
from a few square feet to tens of acres and include ba-
sins, pits, piles, burial grounds, landfills, tanks and
groundwater contamination. Soils, groundwater, and
surface water have been contaminated with radionu-
clides and hazardous chemicals as a result of 40 years
of site operations; however, most of the contamination
is limited to local areas and does not pose risks to offsite
receptors.

Remediation of waste sites is regulated under the
RCRA and the Comprehensive Environmental Re-




sponse, Compensation, and Liability Act (CERCLA).
In 1993, SRS entered into a Federal Facility Agreement
(FFA) with the Environmental Protection Agency (EPA)
and the SCDHEC fo ensure that the environmental im-
pacts associated with past and presentactivities at the
site were ﬂmroughly mveshgated and that appropri-
ate corrective/remedial action would be mken to pro-
tect public health and welfare and the envuonment.
SRS is also assessmg and cleaning up parts of the site
consistent with the SRS RCRA Permlt and settlement
agreements w1th the SCDHEC. IR

As contarmnated operatlonal facilities are no
longerneeded, measures are being taken to reduce both

. the occupational risk and radiation exposure to SRS

personnel and to prevent potential release of sub-
‘stances into the environment. At the time of this plan,
56 waste units had been remediated or were actively
being remediated, six groundwater systems were in
operation, 280 of the 500 total acres requiring

remediation had been or were in remediation, and 150 ’

waste units had been proposed as or granted No Fur-
ther Action status. Also, over 3 billion gallons of
groundwaterhad been treated, with more than 500,000
pounds of organic compounds removed. Current pro;
jections anticipate that, by the year 2017, remediation
for all low, medium, and high risk release sites will be
complete. Under the National Contingency Plan, the
SRS Natural Resources Trustee Council (consisting of
DOE and seven other state and federal entities) assists
with certain ER-related activities impacting the site’s
natural resources.

Institutional controls are fegally enforceable mea-
sures or actions that may be used to supplement engi-

neering controls to prevent or limit exposure to con- .

taminants at a site to ensure protection of human
health. Institutional controls may be applied to limit
or prevent exposures to confaminants and to ensure
that selected land uses are maintained. The advantage
of these administrative mechanisms is that they can
be employed to provide flexibility in the risk decision-
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making process. Institutional controls also mitigate
health risks by physically restricting land use ata site.
These controls may include fences, securit); guards,
warning signs, deed restrictions, and land-use restric-

. tions. Institutional cbnh:pls do not involve reduction

of the toxicity, volumie, or mobiiity of hazardous
wastes; however, they may be used in conjunction with
actions that do involve such reductions. This plan con-
stitutes an institutional control in that it formalizes
policies and direction for future site land use and de-
velopment. The CERCLA National Contingency Plan
authorizes the use of insti:tutiona?l controls based on a
recognition of these and other factors.

surplus facilities disposition

The near-term objective of the SRS surplus facili-
ties disposition activities is to establish a comprehen-
sive, cost-effective approach to reducing residual risks
and safely maintaining excess facilities until decom-
missioning funds can be made available or specific
reuse is established. A brief discuission is provided here;
additional details will be addressed in the Facilities
Plan, to be developed later’ s «

Facilities are dec]ared éxcess and disposition is
injtiated 1mmed1ately»when‘operatmg,nusswns for

 which the facility was designed are completed. Excess

facilities dre available for reuse at ariy of the three
phases (deachvahon, survelllance and mainfenance,
and decommissioning) of the d1sposmonproc&s Dur-
ing deactivation, the “end points” for each facility are
determined. If there are no plans to reuse the facility,
surveillance and maintenance stafus is the low cost,
safe “default” condition. If there is a future-use goal
for the facility, the end points and surveillance and
maintenance plan should reflect the additional work
scope and cost to retain the facility in a safe condition
for this option.

Immediately following the decommissioning
phase, the general facility area (soil and body of wa-
ter, if applicable) are evaluated to determine if there
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were any radioactive or hazardous material releases
to the environment. If a release is detected, the area
will be included in the ER Program. If no release is
detected, the area will be freed for use and returned to
the appropriate area manager or cognizant site orga-
nization,

8 scierice and technology

B The goal of SRS science and technology activities
is to deliver scientific solutions through technology in-
novations critical to the success of SRS missions and
the science base of the DOE Complex. Unique to this
area is the diversity of organizations contributing to
achieving the site’s science and technology goals.
The Savannah River Technology Center has estab-
lished a strong reputation and performance record as
evidenced by the development of core competencies
for waste processing; environmental remediation;
transport and diffusion of radioactive materials
through the environment; nonproliferation and safe-
guards; instruments and sensors; aluminum-clad re-

actor fuel; remote systems; tiitium/hydrogen; vitrifi- -

cation; and actinide processing. The Savannah River
Ecology Laboratory bridges the gap between basicand
applied science in support of SRS missions and opera-
tions. Research into fundamental aspects of ecological

and environmental sciences, fate and effects of con- |

.taminants in the environment, and the basic biology
of native species provides the foundation necessary to
improve both remediation and restoration activities as
well as to enhance management of natural resources.

The Savannah River Natural Resource Manage-
ment and Research Institute conducts research in di-
rect support of endangered species and ecological res-
toration programs to provide the scientific basis for
managing natural resources and other land uses in a
mission-compatible manner.

Capabilities are available to conduct large-scale

landscape manipulations that both efharice natural re-
source management and provide unique field site op- ‘
portunities that attract university and industrial part-
ners. The University of South Carolina Savannah River

. Archaeological Research Program studiés the archaeo-

logical history of SRS and provides compliance with
federal regulations governing cultural resources and
antiquities: In addition to research, SRS science and
technology organizations have a strong education mis-
sion, striving to improve science education aid literacy
and educational opportunities for diverse groups.

As SRSmoves from production of strategic nuclear
materials to stewardship of the remaining nuclear ca-
pability, increasing nonproliferation efforts, and envi-
ronmental cleanup, new missions and requirements are
created that necessitate the development and ‘deploy-
ment of new technologies. To maintain core compe-
tencies, SRS has expahded its customer base toinclude -
offsite customers. The site is capitalizing on its NERP

* status to enhance international and domestic research

partnerships and is increasing granting opportunities
through enhanced and expanding relationships with
university and industrial partners. As funding declines
within DOE overall, opportunities for support of re-
search and education programs may decline as well;
however, increases in grants or partnerships would
enable continued prégram.support.; '

Maintaining the SRS scientific core competencies
requires sufficient funding to suppoi:ft the critical staff-
ing resources and ‘the infrastructure and equipment
necessary to perform needed research and develop-
ment activities. In this regard, an approach has been
developed to preserve the future of the multi-purpose .
pilot campus (formerly known as TNX ). A Request
for Proposals has been released to the commercial
market to solicit vendors to manage these facilities for
DOE under a privatized operating concept.




& infrastructure

and operations necessary to ensure present and future

SRS missions are carried out in a safe, environmen-

tally sound, and reliable manner. Infrastructure ser-
vices include those necessary to meet enyironmental,
safety, and health objectives such as medical capabili-
ties, environmental sampling, equipment procure-
ment/maintenance, and emergency fesponse..Infra-
structure includes telecommunications, computing,
utilities, water impoundments, transportation, mate-
rials management, central maintenance, and analyti-
cal laboratories. In addition, infrastructure organiza-
tions provide SRS.with direct program support func-
tions based on related and similar services customized
to meet unique program needs such as. process.com-
puter systems, HVAC, power supplies, portable equip-
ment, and rigging and hoisting. Future infrastructure

will be addressed in greater detail in the infrastruc- -

ture plan.

3-12-
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8 future use policy -

The Savannah River Site's (SRS) future use
policy, goals, and objectives are the result of signifi-
cant efforts over the past several years, involving
extensive internal and external stakeholder partici-
pation (e.g., the January 1996 SRS “Buture Use

Project Report: Stakehiolder Recomimendations for |

SRS Land and Facilities”).

The objective of the SRS Future Use Policy is to
ensure consistent future use and development of site
land and facilities so that SRS remains a vital na-

tional asset. In making land use decisions, SRSman- .

agement will ensure that governmental ;needs are
met for ongoing and new national security, nonpro-
liferation, and environmental quality missions. SRS
personnel,will use a disciplined comprghénsive

planning process (a formal site procedure) and de: |
velop a future-use plan with designated zoning -

maps to guide land and facility use decisions. The

objective is to ensure land/facility planning and -

decisions appropriately involve the stakeholders; are
integrated with the strategic planning, budget for-

mulation and execution processes; promote cost-ef- ..

fectiveness and efficiency; and ensure protection of

‘the environment. The following guidelines will be -
considered to the greatest extent possible in deter- .

mining future land and facility use at SRS:

¢ Protection and safety of SRS workers and the
public shall be a priority.

¢ The integrity of site security shall be main-
tained. Appropriate institutional controls, in-
cluding environmental monitoring, should be
preserved.

¢ Future-use planning shall consider the full
range of worker, public, and environmental
risks, benefits, and cost.

e Buffer zones shall be con51dered when siting
facilities.

T LR T
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¢ Hazardous and radiological facilities should be
located to minimize impact to environmentally
sensitive areas or areas outside the SRS boundary.

o A“restricted use” program shall be developed and -
followed for special areas (e.g., Comprehensive

_ Environmental Response, Cc;mpensation and Li-

_ ability Act [CERCLA] and Resource Conservation
and Rgéovery Act [RCRA] regulated units, as
needed).

¢ SRS boundanasha]l remam mdta.nged, and the

Iandshallremagxmdetﬁwownemhlp of the fed-
eﬁL@V?g!mbccnmstextt with the site’s desig-
nabg&g@l a,Eaho;‘galngmnm@ntaleeathark.

* Site missions will receive pnonty over other uses.

« SRS land should be available for multiple use
wherever appropriate and non-conflicting,

e Some land should be designated for continued
nuclear and non-nuclear industrial uses, and com-
mercial industrialization should be considered.

s Natural resources shall be protected and managed
with biodiversity being a primary-goal. Distur-
bance of undeveloped land and valuable ecologi-
cal habitats shall be minimized. Research set-asides
should be maintained.

¢ Existing infrastructure and facﬂmes shall be con-

sidered for reuse prior to development of new sites.

i o A i ey e v
T A RS 3 B



L}

Surplus facilities without reuse potential should
be placed in a safe configuration.

* Land use will be compatible with the attributes
of the land and adjoining processes. The cumu-
lative environmental impacts of existing and
newly proposed uses shall be considered. ,

* Residential uses of all SRS land shall be prolﬁ’b-
ited.

¢ Industrial and environmental research and tech-

- nology development and transfer should be ex-
panded.

* Recreational opportunities should be considered
ang;lr,increased as appropriate.

e future use
assumptions-

2 ‘A number of assumptions‘will'gtﬁde the future
development and use of SRS land and facilities. These

have been devéloped with sxgmﬁcant mput from in- -

ternal and external stakeholders over the past seVeral

years. As set forth iri the SRS Strategm PIan, pnmary

planning assumphons include:

" «*Fedéral bimictskip’ of' SRS will contmue, and site
- boundariés*will refriairi constanit. > - -

* Risk reduction will be'a key driver for work
prioritization decisions within constra.med bud-
getsand stafﬁng '

. Efﬁ'cxency mprovements will continue to con-
tribtité to overall mission success of SRS.

¢ Offsite national repositories will be available for
permanent disposal of nuclear waste.

* A number of DOE's ptior weapons sites will be
successfully closed, and consolidation of nuclear
materials will occur.

* National and international commitments will
increase emphasis on disposition of surplus
nuclear materials. '

* Site. facilities will be available to meet the
nation’s nonproliferation needs.

4-2

* Uncertainties in site staffing levels and funding
pressures will continue..

* Regulatory requirements and Defense Nuclear
Facilities Safety Board recommendations will be
met.

= future use A
planning conszdemtzons

land use conszdemtzons
The land-use planning process at SRS includes a

. number of evaluation criteria that are considered when

new missions are analyzed, new land uses are pro-

:'posed, or new facilities are sited. Some of these crite-

ria are exclusionary in nature for all potential future

uses; whereas, others are specific o a particular use.

Criteria thadt generally are exclusionary for facility sit-

‘ing, but not riecessarily for other potential uses, include

threatened or endangered (T&E) species, research Set-
Aside areas, Category I wetlands and streams, known

“waste sites, the 100-year floodplain, or the prior reser-
‘vation of an area for some future use.

Other factors that generally are considered and

.Weighted to determine the optimal site for'a new land
‘use include existing land use at that site, if any; eco-

logical considerations such as distance to streams and
other wetlands, distance to threatened, endangered,
and sensitive species, and distance to Set-Aside areas;
geological considerations such as depth to groundwa-
ter, soil stability, faults, and slope; engineering consid-
erations such as distance to roads, rail lines, and exist-
ing utilities, likelihood of archaeological deposits, ter-
rain, and distance to existing waste sites; and security
and human health considerations such as distance to
the site boundary, distance to other facilities, and the
security requirements of a new land use.

Threatened and Endangered Species. SRS pro-
vides habitat for four federally endangered species
(red-cockaded woodpecker, wood stork, shortnose



sturgeon, smooth purple coneflower) and two feder-
ally threatened species (bald eagle and American alli-
gator). Current and future land use in the immediate
vicinity of federally threatened or endangered species
is limited. Other species that require consideration
becay'se they are state listed, or may be federally listed
in the future, include the gopher tortoise, Carolina
gopher frog, pine snake, and southern hognose snake.
Future protection may also be required for neotropiéal
songbirds, whose populations have declined signifi-
cantly nationwide in recent years. Although no
neotropicals presently are federaily listed, several are
listed as priority species for protection by the state of
South Carolina. )

Within the next 25 years SRS can'expect more T&E
species, either as a result of new on-site discoveries or
asaresult of additional listings at the federal and state
levels. At the same time there will be more federal and
state flexibility in regulation of species recovery pro-
grams: The site T&E management will need to be
closely monitored for impacts on neighboring land-
owners. There will be an increased need for and op-

portuniﬁ'& to éétablish.cdoperaﬁx'ie recovery and man-.

agement ventures with private entities and other gov-
emmentagericies. Federal installations such as SRS will
be expected to be more proactive in species protection
rather than merely achieving minimal regulatory com-
pliarice.

Set-Aside Areas. Set-Aside areas fulfill a directive
of the National Environmental Research Park (NERP)
by setting aside relatively unimpacted areas for assess-
ment and monitoring purposes.

The protection and management philosophy for
the SRS Set-Aside areas states that they:

‘ e are for research, not for intensive management
objectives. '

* should receive as little management as possible.

¢ should be protected to remain as natural as p'os-

sible with little or no human influence.

¢ are primarily for non-manipulative research. No
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research should be conducted on a Set-Aside
area that would alter the Iong-term value of the
Set-Aside. T
The 30 DOE research Set-Asrde areas are excluded
from most routine site mamtenance and forest man-
agement activities. 'I‘hese areas were established to rep-
resent all of the major habrmt types on SRS and to pro-
vide sites for long-tetm ecologrcal research ‘These ar-

S

eas also funcﬁon»as‘ ontrol -areas ﬁm evaluahons of
the effects of SRS operahéhs?nd forest management

By

activities on other neglons of the sr{ } 'I'he largest isthe
E. P Odom Wetland Set-Aslde, wluch mcludes the
northern sectlon of the Upper Three Runs watershed,
and is spec:.ﬁcally protected by the SRS Stream Man-
agement Policy. The 30 Set-Asrdes _comprise 14,005
acres, or about seven percent of the toial area -of SRS.
Habitats represented by the Set-Asides include; .old-
fields, sandhills, upland hardwoods, mixed pine/hard-
woods, bottomland forests, swamp forests, Carolina
bays, and fresh water streams and mpoundments
Category I Wetlands and Streams. Category I re-

sources are défined by the Department of Interior as

unique and meplaceable ona natlonal basis or in the

eco-region. At SRS, this deﬁmtlon mcludes Carolma

bays and cypress-tupelo swamps ‘becausé of the fitn- -

ited number of undlsturbed habxtats of that type oc-
curting elsewhere m the regron. n add1t10n, any habi-
tat that may support a specm of concem would also
be consrdered as umque or ureplaceable. Areas of the
site contammg h1g”h—qual1ty wetlands ‘or headwater
streams, partlcularly the upper reaches of Upper Three
Runs, would also be consrdered for Category I status.
Any plamung or srte ‘selection process for future use
at SRS must co_rrsr_der Category I resources and avoid
impact to those areas. ~

100-Year Floodplairl, Although new facilities will
not be located within the 100-year floodplain, land
within the floodplain is available for other types of
future land use on SRS. Many of these areas currently
are and will continue to be sites of ecological research;

future expansion of recreational activities on SRS likely
will occur in some of these areas.

Sersmology Studies of the underlying geology
of the site indicate the existence of several faults, in-

_ cluding -the Pen Branch, Steel Creek, Advanced Tacti-

cal Training Area, Ellenton, Crackerneck, and Upper
Three Runs faults. Although none of these faults are
thought to be capable of generating significant earth-
quakes, the presence of faults are considered in pro-
posed future use evaluations.

Contaminated Areas. SRS manages waste unifs
under the Resource Conservation and Recovery Act
(RCRA), which governs hazardous waste and constitu-
ents in regulated and nonregulated units. The site has
also been placed on the Comprehensive Environmen-
tal Response, Compensation and Liability Act
(CERCLA) National Priority List. Regulatory require-
ments dictate the remediation of hazardous substance
releases and of inactive hazardous waste disposal sites.

- To date, approximately 477.SRS areas have been iden-

tified as potential waste units. Evaluation of these units
and remedial actions (if required) are under way based
upon schedules in the Federal Facilities Agreement.
Although designation as contaminated does not auto-
matically eliminate an area from consideration for fu-
ture use, future use of contaminated areas will be de-
pendent upon the proposed land use;:the nature of the
contamination, and the estimated costs of any required
remediation. '

community issues _

Environmental Justice, Executive Order 12898,
“Federal Actions to Address Environmental Justice in
Minority Populations and Low-Income Populations,”
(February 11, 1994) requires that federal agencies “iden-
tify and address disproportionately high and adverse

- human health effects of their programs, policies, and

activities, on minority populations and low-income
populations.” The site is addressing environmental jus-
tice concerns in conjunction with public participation
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for site planning, locating new facilities, environmen-
tal remediation decisions, and other site activities.

Community Alliances and Economic Develop-
ment. In addition to its primary national security and
environmental management missions, SRS has played
an important econoxmc role for the region and the na-
tion during the last four and a half decades. SRS in-
fuses more than $1 bllhon annually info the economies
of South Carohna and Georg:a, prov1des thousands of
jobs, conducts environmental and advanced technol-
ogy research, and supports business development ini-
tiatives with local communities.- ~  ~*

The Tature of SRS operahons reqmres restricted
or even proh1b1ted access to certain areas, but many
site buildings are outside fenced areas. Safety, effi-
ciency, responsibility, security, and openness are top
site priorities. DOE as a whole has a signiﬁcanﬁy bet-
ter safety record than private industry, and SRS leads
the Complex. Public awareness and community out-
reach programs offer seminars, meetings, exhibitions,
and site fours on a regular basis to educate the people
about nuclear technology and environmental issues.
Many community groups such as the SRS Citizens
Advisory Board, Savannah River Regional Diversifi-
cation Initiative, Citizens for Nuclear Technology
Awareness, chambers of commerce, and economic de-
velopment organizations provide guidance and feed-
back in deslgmng policies and programs.

The DOE Complex-wide downsizing initiatives
have restilted in a continuous decline in site employ-
ment since 1992. From September 1991 to April 1997,
the site workforce was reduced by more than 40 per-
cent. But, the impact of the SRS workforce extends be-
yond the jobs that are provided directly or indirectly
in the region. The site also contributes significantly to-
ward improving the talent base and citizen involve-
ment of surrounding communities. SRS employees
contribute financial resources as well as time to civic
activities and are actively involved in local politics.
During 1996, site employees also contributed $1.8 mil-




lion to the United Way charities, donated more than -

20,000 pounds of food, and gave 3,000 units of blood.
SRS also contributes to economic development in
South Carolina and Georgia through a number of spe-
cial programs. These programs support educational,
research, and business development activities in the
two states. In addition, SRS provides direct assistance
to various community initiatives in the region. Dur-
ing the last five years, SRS has undertaken several pro-
grams to help local communities diversify their eco-
nomic base. The main purpose of these programs is to
minimize the economic impact to the region as a re-
sult of SRS downsizing by helping the local communi-

" ties generate alternative sources of employment.

The site’s business development and community
assistance organizations have implemented several
programs to spur job creation and economic develop-
ment in the region. Activities include privatizing non-
classified SRS operations; transferring technology for

commercial use; providing funds for building infra- ~

' structure; selling surplus equipment; providing tech-
nical assistance to economic development initiatives;
and networking with community organizations.

hazards and risks -

The term “risk” is used frequently in future-use
planning. However, because of its recent widespread
use, the term “risk” can be confusing and should be
defined in context prior to its. use. In the future-use
circumstance, risk means the danger of a hazard caus-
ing injury to humans and/or the environment. Ques-
tions arise as to the risk of public contamination and
resultant injury or illness and risk of major or irrepa-
rable harm to the environment.

Identification of hazards does not mean that an -

area is unusable. It means that plans should consider
the range of risks from hazards when preparing for
the future. Assessing risk allows the decision-making
process to compare alternative land use planning ac-
tions through their compatibility with higher level

plamung goals, and choose those that are most likely
to achieve overall planmng success. Many areas of SRS
sill have beneficial land uses even though they may
be unfit for residential use (e.g., mduslnal uses, Lim-

- ited recreation or meuch)

As clean-up technology improves or as new risks
or new contaminants are discovered, these factors feed
back into the dynamic plannmg process, leading to
additional considerations which could result in
changes in future use plaps.

multiple uses of srs land

The multiple-use concept allows for compatlble
concurrent land uses, normally on large tracts of land.
The most difficult aspect of multiple use planning is
determining compatibility. However, through its newly
1mt1ated comprehenéive pla_x;hing process, the site has,
already demonstrated the afaility to accommodate mul-
tiple useson much of its land area. Many stakeholders
are interested in continuing, if notexpanding, this mul-
tiple-use concept. Members of the public have men- ~
tioned the site’s status as the first National Environ-
mental Research Park and expressed a desire to con-
tinue or expand the opportunities inherent in that des-
ignation. Those opportunities include co-location of

industrial, ecological, resource management, and rec-
reational activities within limitations of health, safety,
and security. Given the site’s size and diversity of pro-
grams, multiple uses are stressed in developing future
land-use options. =
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Future Land Use Map

- The Future Land Use Map shows the mdustnal
ized areas of SRS, including appropnate buffer zones.
This map reflects the agreement with stakeholders and
regulators as documented i m the' Federal Facilities
Agreement Implementatlon Plan.

Institutional control rémedies have been identified
in Records of Decision for a number of waste sites
where infrastructure is needed to secure a site for fu-
ture safety and health protectxon of employees ot the
- public. Examples of such sites are the F- and D-Area

Isolated Hazardous Materials Units, Silverton Road.

Waste Slte and the Old F-Area Seepage Basin. Some of
these sﬁec fall into the current industrial zones and
. some do not. Where these sites occur outside of exist-
ing industrial areas, the reasonably anticipated future
use of the land is ¢onsidéred in reaching cleanup déci-
. sions. Consistent with stakeholder input, residential
use of any part of SRS is not intended not anticipated.
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Resldential use of any part of SRS Is not Intended nor anticipated.
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““THé criteria' fof analyzing future use options
were designed to ensure that the chosen option
would be flexible enough to accommodate current
and future mission needs while protecting the envi-
ronmentand the safety and health of employees and
the pﬁblic By selecting the Infegral Site Model and
the zoned plamung concept detailed in Section 6,
the Savannah River Site (SRS) met these criteria and
has also énistired that the future use “policy and
gmdelm&s set forthin the Future Land Use plan-
ning section of this plan are an integral part of the

plaming process and future land use decisions (e.g., -

con31denng the full range of worker, public, and
.environmental risks, beneﬁts and cost; ensuring site
Imssmns receive pnonty over other uses;- facilitat-

g the mulhple use concept' and prétecting and
managmg nah.u'al resources with b10d1vers1ty asa

pnmary goal)
Some of the key elements of the referenced poli-

cies and guldehnes which this model sahsfy are

listed as follows
K Re31denhal use will not be allowed.
e Federal ownerslup of the site will continte.
T The land will be available for mulhple use.

" The sﬂ'eboundan&s will remain unchanged.

. Cleanup of the 51te will be supported.
. Rwearch set—amd&s will be protected.

Tn s.el_ecting future use options for analysis, SRS
used several years of input from external and inter-
nal stakeholders, site management, and Department
of Energy (DOE) Headquarters to identify viable
alternatives for the site’s future. After public meet-
ings, workshops, corsultation with state and fed-
eral agencies, and development of policy guidance,
it was decided that four basic future use models
would be evaluated: Consolidated Core, Residen-
tial, Disa{ggregate, and Integral Site. Each of these
models is discussed on the pages that follow.

s e
RSP -

analysis
of future
use options

= consolidated core
| future use model

24 In this model, $R§wouid shrink to the minimum
size necessary to solate the contaminated waste from
the rest of the site while protecting the public and
the environment. The remnants of the site would be

-

housed in the restncted core area until technologies

are developed to make hazardous constituents safe.
Starting with facilities closest to the site perimeter,
buildings would be decont'ami::lated, decommis-
sioned and demolished, and land would be restored

" and transferred to the General Services Administra-

tion, which would transfer it to private'ownership.

This modél assumes no future mission for the
site and assumes the site will shrink in size as areas
are remediated and returned to private ownership.
Land turned over to the general public could pre-
sumably be used for any purpose. Future land uses
would be addressed in two categories - former SRS
lands returned to the public and lands retained as
part of SRS. Advantages of the consolidated core
model include a reduction in DOE's land manage-
ment responsibilities, increased use of SRS land by
the general public, a cleaner environment, less risk
to neighboring areas once clean up was accom-
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plished, and reduced operational costs after consoli-
dation of site operations to a central core area.

The disadvantages of this model are significant,
however. It is unlikely that technology or funding will
be available to clean up many areas to levels adequate
for unrestricted public access. Remaining waste man-
agement facilities, such as the Consolidated Incinera-
tor Facilitjr, are likely to require significant protective
buffers that would minimize the amount of land that
could be returned to surrounding communities. With-
out future missions at SRS, thousands of current em-
ployees would lose their jobs when clean-up was com-
pleted. Liability for future health effects resulting from
exposure to SRS lands would continue to reside with
DOE, requiring that any lands returned to the public
be cleaned to residential standards ~ a considerable
burden for the U.S. taxpayer. The land value based on
in-liet-of-tax payments currently made by DOE to
South Carolina versus the per acre value of the land

after it is clean probably would decrease and likely .

would adversely impact local econormes Without'an
expressed desire by the general pubhc to acquire SRS
land, this scenario adds no appreciable valqe

= residential
future use model

v.-r

Thls model assumes no federal mission for SRS
and also assumes that the site would be cleaned up to
Comprehensive Environmental Response, Compensa-
tion and Liability Act (CERCLA) standards for resi-
dential use. Restoration would include surface water,
groundwater, and soils, and the land would be trans-
ferred to the General Services Administration for trans-
fer to private ownership. A significant increase in bud-
getary allocation from Congress would be required to
clean up SRS to meet Environmental Protection Agency
guidelines for return of land to the public for residen-
tial purposes.

The residential scenario calls for all of SRS, except
for existing waste units with clean-up decisions under
CERCLA or RCRA that preclude residential use, to be
returned for private use as single-family or multi-fam-

ily dwellings. Associated with residential development

would be shopping areas, small businesses, commu-
nity areas, and schéols. Other possible uses of lands
classified as “residential” could include farming, hunt-
ing, and development as recreational areas. These uses
could be accommodated on the 310 square miles of SRS
land, with varjous areas possibly zoned for different
uses. .

Return of SRS to residential use- would force DOE
to clean up the site to levels required by CERCLA for
residential purposes, resulting in enormous costs and
a cons1derable time commitment. Although transfer of
SRSto pnvate control ultlmately would free DOE, from
land management responstblhtles in this region, DOE
cotld remain responsible indefinitely for any adverse
public health or envuonmental effects that resulted
from prevmus site operations. Closure of SRS would
result in significant loss of employment in the region,
which would have detnmental impactson the regional
economy that could notbe supplanted by e)ostmg in-
dustries. Addmonally, retum of SRS lands to private
occupation would seriously threaten the extraordmary
biological diversity of thesite. W1ﬂ1 private ownership
of SRS lands, federal control protectxon, and manage-
ment of a great diversity of natural and cultural re-
sources would be Idst. Residential developmen'é of SRS
lands would negatively impact aquatic and terrestrial
resources used by federally protected plant and ani-
mal species (e.g., smooth purple coneflower, bald eagle,
red-cockaded woodpecker, wood stork, shortnose stur-
geon). In addition, other species‘that are potential can-
didates for federal or state listing as “threatened” or
“endangered” would be in jeopardy. Also, SRS is a ma-
jor center of ecological research, and the site of some
of the longest-running ecological studies in the world;
these invaluable research areas would be destroyed by



residential development.

Current waste remediation technology does not
permit cost effective clean-up of the SRS to residential
standards. Many waterways on the site are contami-
nated at low levels with various éoribmimnts, and it
probably is not feasible wfth current technology. to
remediate these areas to standards acceptable for resi-
dential development.

Transfer of SRS lands to private ownership would
leave no means to recapture 45 years of federal im-
provements, including $4 million per year in timber
revenues. Residential development also would nega-
tively impact cultural and archeological resources on
" SRS lands. Return of SRS lands to the public for resi-
’dential development would require that extensive ar-
cheological surveys be conducted, which would prob-
ably require several years and significant budget allo-
cations to accomplish. Finally, public meetings and
stakeholder recommendations have indicated thatresi-
dential uses should be prohibited at SRS.

il disaggregate -
future use model

Ill

core or along contaminated stream corridors would be
available for transfer to public uses. The assumed goal
is a reduction in DOE holdings by about one-third to
one-half. Conditions for transfer would need to address

whether or not the areas are free of contarmnahon and .

how sensitive site features would be protected. The
Disaggregate Model would maintain a central site core
to support SRS missions and retain known areas of
major contamination for control by DOE. Radiating
from the core would be “tentacles” of land that would
be maintained by DOE with restrictions on future use.
The “tentacles” would generally follow site streams
known to be contaminated. Site lands outside the core
areaand “tentacles” would potentially be available for
transfer to the General Services Administration or other

p This model assumes that lands not within the site

federal agencies. Ultimately, some or all of the lands
could become available to the public resulting ina wide
range of future uses. -

The basic advantage of this model is that it allows

. for the centralization, concentration, and confinement

of the site’s mission-related activities to a core area. It
would also retain land areas that could be potentially
required during the reconfiguration and consolidation
of the DOE Nuclear Weapons Complex. Implementa-
tion of this model would result in decreased security
patrol of the Savannah River swamp, would allow
public use of natural resources without access to core
or contaminated drainage areas, and would reduce the
cost of infrastructure maintenance.

However, this model also presents many chal-
lenges. Property would need tobe carefully character-
ized prior to transfer to ensure waste sites are not ac-
cessible by the public. Issues of public health and safety
could become costly and time consuming. Because of

"* the configuration of tentacles related to this model, site

security could be more troublesome, and buffers to the

public would be reduced. Site boundary dose calcula-

tions would need revision, and monitoring stations
would requlre relocation. Expanswn or realignment of
the sife mission may become more difficult due to en-
croachment of public uses on the site boundary. As a
final, important impact, a significant portion of SRS
would no longer be designated as a National Environ-
mental Research Park (NERP). SRS is the first, largest,
and most active NERP. The biodiversity of the site

could decrease, and important research areas between -

site property would likely be degraded by public ac-
cess. Specific research study sites and equipment
would be impacted. The level of contaminant moni-
toring for game species would need to increase because
of reduction in the site buffer. '
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] integral site
future use model

S Of the four scenarios evaluated, the Integral Site
Model is the one with the most desired outcome, based
on stakeholder acceptance, monetary considerations,
environmental compatibility, and local and national
needs. (The next section of this plan discusses the
implementation of this Future Use Model in greater
detail.) Site boundaries would remain intact, and land
use would not change significantly. This scenario al-

lows for the accommodation of new missions. The -

amount of environmental cleanup would depend on
the intended future use, but potential new missions
. thatcomplement existing site uses are less likely to alter
the existing land use and are also less likely to require
extensive cleanup. Land uses that require extensive
public access would not be compatible with this sce-
nario.

This model includes the following assumptions:

* Environmental, forestry, wildlife, and archeo-

' logical activities will continue concurrently
with the pursuit of the SRS operational
missions. .

¢ Technology development and. transfer wﬂl
expand as the barriers between federal, state,
and local governments and private industry .,
are eliminated.

* Surplus facilities will systematlcally transition
from production to minimum maintenance
facilities and eventually be either decontami-
nated and dismantled or identified for '
alternative missions.

* Residential uses will not be permitted in any
area of the site.

* DOE funding will support limited “transi-
tion,” and risk assessment will be critical to
prioritizing facilities for restoration. Decon-
tamination and decommissioning of process-

contaminated facilities will be focused on
those of high risk. v \,,. N
* SRS will be the preferred site for new missions.
« Technical expertise will be retained. .
e Site infrastrixcture,_ security and other institu-
tionial controls will be maintained.
o There will be continued pohtlcal support for
. SRS activities.

Advantages of this model include:*

¢ Flexibility for planned and future missions.

¢ Retention of maximum buffer (s'afety) zones
between existing and future SRS operahons
and the public. - -

» Opportunities for forest resource utilization-
and facilities because the large conhguous site
.area is maintained. - R

o Cost-effective remedial decisions based on

- reasonable anticipated future use.

¢ Maximum preservation of historic, prehistoric
and archeological resotrces, allowing contin-
ued culfural research.

* Reduction in potential liability from pnvate
ownership of land. | . ks

+ Continued research and development and ¥
retention of Set-Aside areas designated under**
_the NERP program, which may stimulate new
missions. .
¢ Three 51g1uﬁcant envuonmenial advantages: .
(1) the vast expanse of habitat would support
bxod1verslty and species enhancement projects
as well as research and monitoring activities;
@ the large abundance of wetlands increases
the opportunities for research in the areas of
wildlife habitat, wetlands biology, and
hydrophilic vegetation; and (3) Set-Aside
areas would be retained and thus promote
habitat development, biodiversity, protection
of endangered species, and environmental
research, monitoring, and investigation.



With regard to potential new missions, existing site
attributes that may benefit future DOE or other na-
tional programs include large buffer zones, extensive
infrastructure, existing technologies and facilities, and
a workforce of highly educated and skilled personnel
with a wide range of experience related to these is-
sues. With few exceptions, the existing site infrastruc-
ture complements the Integral Site Scenario, with in-
frastructure related to heavy industrial or nuclear land
uses concentrated in the site’s center, and infrastruc-
ture supporting non-industrial activities located ap-

- propriately throughout the site.

The currentand future site uses discussed in “Cur-
rent Situation and Future Projections” are compatible
with the Integral Use Model, as is the concept of Mul-
tiple Use discussed earlier in this plan.
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implementation
of the integral
future use model
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Savannah River Site (SRS) management deter-
mined that, of the four models presented in the pre-
vious section of this plan, the Integral Site Model
most realistically accommodates development dur-
ing the next 50 years and therefore is the approach
to future-use planning,

To reiterate the key advantages of this model it

allows flexibility for planned and future m1531ons, ‘

prowd&s maxlmumbuﬁer, allows for research, natu-
ral resource management bxolog1cal d1ver31ty and
cultural nmntenance, and mambams one of the larg
est natural area ‘expanses ‘east of the M1551531pp1
‘River.

....

the future use pohcy gmdehnes and plarmmg con-

siderations detailed in Section4 of this report. -

5 zmplementatzon
g3 of the integral site .
W futire use miodel
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model, SRS planners developed a ioned'planning
model specifically designed to address the SRS fu-
ture land-use circumstances. SRS future land-use de-

cisions will not require “either/or” determinations—

rather, SRS will remain a viable site in the future
tluoughtsimultan'eous; concurrent, compatible land
use. The zoned planning concept will enable effec-

tive land-use decisions to be made under these cir-

cumstances. Using this concep't, the site is divided
into three principal planning zories - Industrial, In-
" dustrial Support, and Restricted Public Use. To mini-
mize the effect on sdrrounding localities, maintain

controlled site access, and keep the established safety -

buffer, the most intensive uses occur in the Indus-

' Inselechngtlusmodel and the mplementahon e
method dlscussed below, SRS management has 7.7

Bl To implement the Integral Site Fuhire Use -

implementation
of integral
future use model
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Primary uses are shown In bold type

trial zone located close to the site’s center. Expand-
ing on that concept, the Industrial Support and Re-
stricted Public Use zonés accommodate uses of de-
creasing intensity and are located closer to the site’s
boundaries. Each zone is restricted to the types-of
uses specified for that zone, as shown in the chart
above. If conditions arise where a non-allowed use
is proposed for a zone (i.e., a heavy industrial use is
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process describéd in the Comprehenswe PlamungPro—
cess section of this plan. It should also be noted that
residential use will not be allowed inany of the zones,
and the site mfrastructure, secunty and other mstltu-
tional controls will be mamtamed in all the zones.
The planmng process and the zoned planmng con-
cept described in this document establish direction for
site development for the next 50 years. In cases where
a pre-exisﬁng use is located within a zone in which it
would be-considered non-conforrmng, it will be

“grandfathered” and will continue through the life of

R R S

its nussxon. When its mission is complete all future
‘uses for the area must be confonmng

As new facilities and missions are considered, the
general location will be determined according to the
established zones and the allowable uses within that
particular zone.

Each of the zones are described on the following
pages. Specific locations within a zone for proposed
activities would be.determined through the planning
process as well. The planning considerations in Sec-
tion 4 of this plan will be used in determining the suit-
ability of any particular site for a proposed use.



Land Use Zones*

B dustria '
Industrial Support
B Restricted Public Use

Reference Points

(777 Currently Developed Areas
Water Bodles '

/\/ Streams ,
/\/ Roads -

'Ti\'ese zones are established to guide future site
development and will not Include residential use
under any clrcumstances.
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zone one: industrial

Principal activities and facilities in this zone in-
clude operations which may pose either a potentially
significant nuclear or non-nuclear hazard to employ-

ees or the general public. Included are facilities that
process, or store radioactive hqmd or solid waste, *fis-

sionable materials, or tntlum, conduct separaﬁons é

-’u_

erations; or conduct u'radrated matenals mspechon,
fuel fabncauon, deconiammaﬁon, or recovery opera

......

Indus tnal—Heavy N on~Nuclear Heavy Industnal

is defined as a use engaged m the basm processmg and

impact on the atea. Such
could be potenhally noxl

cess to transportation and supporting safety orgam
zations. They also demand buffer zones (for afr Té-

‘, 20 ‘v‘{;»

leases, receiving bodies for liquid effluents, no:se and
vibration‘abatement, and odor and smoke dxspersal),
geotechnical suitability; low water table (to protect
against releases); and available land for waste storage.
As a general policy, unrelated activities should be 100
meters from the facility fence or unfenced facility-re-
lated operations. Because of the requirement for buffer
zones and proximity to infrastructure, most industrial
facilities will be located at the center of the site.
Industrial-Heavy Nuclear: This use has the same
criteria as heavy industrial butalso includes operations
in which radioactive materials are used in such forms
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manufacturing of matenals or pmducts predommately .;"

and quantity thata potenual 51gmﬁcant nuclear haz-
ard exists to employees orthe general public. Included
are facilities that (1) produce, process, store and/ or dis-
pose of radioactive hqmd or sohd waste, fissionable
materials, or tritium; (2) condiict separations opera-

) hons, (3) conduct irradiated materials inspection, fuel

fabncahon, decontamination, or recovery operations;
ri(4) conduct fuel enrichment operations.
Industnal Iaght Industrial: Operations including

0T dustnal activities involving

ionly those process& generatmg no significant particu-

Iates or gaseous enuss:on that could create harmful or

o -o-.w

unplea.?ant effects‘ou&xde the immediate area. These

{uses are engaged 'in the manufacture, predominantly
- flom v10usly preparedmatenals of finished prod-

ucg,s'or _’parg ‘rngl’gdmg processmg, fabrication, assem-
bly, treatment packagmg, sto rage, and dxstribuhon of
such products but clﬁdmg basm mdustnal process-
mg Examples of such oplarahons include assembly,

fabncntmg, grmdmg, prmtmg, phiysical processing, or

was| facrhty is any bulldmg, structure, msballahon,

L

¢ menit in clgdmg any pipe into a sewer treatment

orks well, pit, pond, lagoon, impoundment, land-
fill or‘any site or area Wheré'd haza"fdous substance
has been deposited, stored, disposed of, placed or oth-
erwise become located. Waste facilities do not include

any consumer product i in consumer use. .

zone two: industrial support

The major activities in this zone would be much
less impactive than those in' the Industrial Zone. It is
important to note that in this zone, as with all zones,
specific development sites will be selected following
the planning process described in the Introduction to
this plan. This process incorporates the future use poli-
cies and considerations detailed in Section 4, such as
utilizing developed sites rather than undeveloped sites



whenever possible, and enhancing protection of eco-
logically sensitive areas such as Set-Asides and sup-
porting threatened and endangered species. A brief de-
scription of primary allowable activities in this zone
follows.

Administrative: Most activities in this area are
related to support or service, either in general or spe-
cific function. They do not generate constant, large
volumes of traffic, noise, or other harmful effects. Ad-
ministrative areas serve as buffer and transitional zones
between intensely developed and less developed ar-
eas. At SRS, the two major administrative categories
are office parks (large tracts of land that have been
planned, developed, and operated as'integrated facili-
ties for a number of separate office buildings and sup-
porting aneil.lary uses with special attention given to
circulation, parking, utility needs and compatibility);
and laboratories (a building or group of buildings com-
prising facilities for scientific research, investigation,

testing, or experimentation, but not facilities for the

manufacture of products, except as incidental to the
main purpose of the laboratory).

Research and Development: Research and Devel-
‘opment areas are important for the acquisition and

communication of knowledge of ecological and envi-

ronmental processes and principles considered useful
in defining site program options and future decisions.
Other research centers around the overall objectives
of regulatory compliance support activities, monitor-
ing programs for detection of environmental impact,
baseline surveys for site characterization, measurement
and modeling of transport processes, emergency re-
sponse to unplanned effluent releases to the environ-
ment, and the development of information, tools, and
techniques for environmental assessment, protection,
and remediation.

Technology Development: These sites are used for
field evaluation of innovative technologies in support
of site missions and needs of the DOE Complex.

Resource Extraction: This category inicludes the

- utilization, development and conservation of all min-

erals and exploration, extraction, processing, and dis-
posal of materials such as clay, sand, gravel, and rock.

Storage anci Warehousing: This designation in-

cludes assorted storage and warehouse activities, in-
cluding motor pools and vehicle maintenance activi-
ties. )

Natural Resources Management:

o Fish and Wildlife Resources. Areas where ‘
ql_anagemenp of animal populations takes
place through the establishment, utilization,
and maintenance of habitat o species en-
hancement project research and monitoring
aetiviﬁes, or through taklng (pursuing,
hunhng, ﬁslung, trappmg, or in any manner

‘ dlsturbmg, captunng, killing, or attempting to
hke ﬁsh and game).

. Forest Resources. The utilization, development

" and conservatlon of all forest resources,
mcludmg reforestahon, forest management,
 harvest, processing, and disposal of timber.
.,Also included are activities providing for. the
protechon of fomted land £rom fire and other
i destruchve agents "

¢ Conservation Aregs. Environmentally s sensmve

: and valuable Jands protected from any activity .

. that w.oqld significantly alter their ecological
mtegnty, balanee, or.character, except in cases
of overriding public interest. These areas can
include classes of plants and animals pro-
tected by the Endangered Species Act. These
are classes of plants or animals that are
"designated by the Secretaries of Interior or
Commerce as being in danger of extinction
throughout all or a significant part of its

-~

range.




zone three: restricted public use

Restricted Public uses include those that aré de-
termined to be safe to the public for limited activities.
While still required as part of the safety and security .
buffer system, these areas are not presently reqmred
for operations, or waste disposal. The follomng isa
brief description of primary allowable uses for this
zone. ' “

Recreation: Currently, most onsite recreatlon is*
in the form of huntmg, although recéht reaeauonal
additions include’wellness facilities such as running
tracks and walking trails. Now that the work focus is
changmg ‘and plant operations are downsizing, site
officials are studying current hunting policies to as-
certain what the future role of hunting should be at
SRS. Specific recommendations for hunting programs
include expansion of those alféady in place and initia-
tion of hunting programs for turkey, waterfowl, quail,
and other small game. Several large tracts in the Re-
stricted Public Use Zone' mayt be sultable for otherlow .
impact, controlled, outdoor pubhc act1v1t1es such as
hiking; bird watchmg, campmg, horseback ndmg, and
blcychng - o

Public Education: Citttent educatxonal achvmes
include Scout “Camporees” and numérous touts for
offsite groups. The site is now in South Carolm_a’
“Heritage Corridor,” and various onsite and offsite
groups are exploring different optioris for SRS partici-
pation in this program, usirig lind in the Réstricted
Public Usé Zone. -
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The Savannah River Site (SRS) Future Use Plan

has presented a logical planning process designed '

to ensure that effective future-use decisions are made
over the next 50 years.

Sections 1 and 2 set the stage by describing the

site and its region of influence. Section 3 outlined

the site’s current situation and summarized future
mission and program requirements. The SRS future-
use policies, assumptions, and planning consider-
ations were detailed in Section 4. Sections 5 and 6
addressed the analysis of four future-land use op-

tions and described how SRS will implement the

Integral Site Model using the zoned planning con- -

cept. ‘

To be successful, future-use planning must incor-
porate safety, health, and environﬁtental consider-
' ations; ensure that 'current and future mission and

program requirements are met; and include stake-

holder input. We think this Future Use Plan has met -

those challenging criteria. By using the logical pro- -

cess and the zoned planning c;oncept described in
this plan, site management now has ﬁe tools toreach
its goals into the next century. The planning proces.s
-and zone'd planning concept ensure that site poli-
cies are implemented, and all appropriate criteria are

considered, yetstill allow SRS to remain flexible and

conclusion

responsive to our nation’s changing requirements.
This systematic yet flexible process will help ensure
that unique a@butes of SRS — size, teduﬁ@ ex-
pertise, core competencies, National Environmental
Research P&k designation, and infrastructure —
continue to benefit the Department of Energy Com;

plex and the best interests of the nation. Effective

implementation of the Integral Site Model, using the

zoned planning concept, will ensure that SRS re-
mains a vital site in the future througﬁ concurre;nt,
con-tpatible land use, appropriate resource allocation,
anda continuing focus on the safety, health, and pro-

tection of workers, the public and the environment.

For additional copies of this plan, contact Charles
Borup by telephoning (803) 725-1579 or by e-mail

at charles.borup@srs.gov.






APT Accelerator Production of Tritium

ATTA Advanced Tactical Training Area
CERCLA  Comprehensive Environmental Respbnse,
Compensation, and Liability Act
CIF Consolidated Incineration Facility : ]
CSRA Central Savannah River Area ACcCtron y s
DNFSB  Defense Nuclear Facility Safety Board
DOE US. Department of Energy

DOE-HQ  U.S. Department of Energy-Headquarters
DOE-SR ~ US. Department of Energy- -

Savannah River Operations Office
DWPF Defense Waste Processing Facility )
EIS Environmental Impact Statement TEE Tritium Extraction Facility
EPA Environmental Protection Agency T&E. threatened and endangered .
ER Environmental Restoration TNX Name (not an acronym) of the SRTC .
ETF Effluent Treatment Facility prototype and mockup facilities.
FFA Pederal Facility Agreement "TRU Trarisurani;:
FY fiscal year WIPP ~  Waste Isolation Pilot Plant
HEU highly enriched uranium . WSRC Westinghouse Savannah River Company
HLW High Level Waste ’
MT metric tofs .
MOX mixed oxide '
NERP National Environmental

- Research Park i

RBOF  Receiving Basin for Offsite Fuel '
RCRA  Resource Conservation and Recovery Act B : .
SCDHEC  South Caroline Department of Health '

and Bnvironmental Control
SFISE Spent Fuel Treatment and Storage Facility
SNF spent nuclear fuel
SREL Savannzh River Ecology Laboratory
SRI Savannah River Natural Resource

Management and Research Institute
SRS Savannah River Site

SRTC Savannah River Technology Center
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