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Summary

Fifteen uranium standards and 1 bag of uranium scrap from 331-M were evaluated for
disposal as low-level waste in slit trenches. This 331-M standards’ waste differs from
generic solid waste (e.g., contaminated tools and clothing) because it is in the form of
uranium alloy slugs and scrap metal and contaminants will release more slowly from it.
Therefore, the intruder limits for this waste will be less than the intruder limits for generic
waste and they must be evaluated.

The evaluation in this report assigned the inventory limits for each pathway/scenario for
generic waste to the 331-M standards’ waste, except for the intruder scenarios. The air
and radon limits for generic waste are directly applicable to the 331-M standards’ waste.
The inventory limits for the groundwater pathway for generic waste are lower than those
that could be calculated for the 331-M standards waste if its slower leaching rate were
considered.

Results indicate that the groundwater limits are always lower than the intruder limits,
even when no leaching (i.e., only decay) is considered when determining the amount of
contaminants present at the time of a hypothetical intrusion. Because the groundwater
limits are lower they represent the PA operational limits for both generic waste and the
331-M standards’ waste. The sums-of-fractions for each pathway/scenario are presented
to parallel those shown in the timed sum-of-fractions report (Collard, 2003B). The
maximum sum-of-fractions for any pathway/scenario for the 331-M standards’ waste is
identical to the PA sum-of-fractions for generic waste because the inventory limit for the
groundwater pathway from 1000 to 10,000 years is always the lowest inventory limit for
any pathway/scenario.

The operational limits do not change for this waste because the current groundwater
pathway limits are more restrictive than the limits for any other pathway/scenario. Also
the current groundwater limits are lower than those that would be calculated for the
331-M standards’ waste because contaminants would leach more slowly than the
contaminants would leach from generic waste.

When the mode of operation switches from the PA convention to the “Timed Sum-of-
Fractions” method, a Special Analysis will need to be in place that establishes the new
intruder limits for the 331-M standards’ waste. The Special Analysis for the slit trenches
planned for FY2004 to help address issues in the Interim Measures report (Wilhite and
Butcher, 2003) will incorporate the 331-M standards’ waste. The planned Special
Analysis may provide intruder limits that include leaching and a separate set of limits that
exclude leaching. In that case the 331-M standards’ waste would be covered by the limits
that exclude leaching.

Alternatively, because the PA limit is bounding for the intruder scenarios, the PA limit
may be substituted for the intruder scenario limits, instead of issuing a Special Analysis
with the new limits for the intruder scenarios. However, for this alternative, the “Timed
Sum-of-Fractions” report would need to be modified to allow such a substitution.
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Introduction and Description of Proposed Activity

Fifteen uranium standards in bags and 1 bag of uranium scrap from 331-M were
evaluated for disposal as low-level waste in slit trenches based on a safety question
(Reed, 2003). The inventory is provided in Table 1 (Gregory, 2003). This 331-M
standards’ waste differs from generic solid waste (e.g., contaminated tools and clothing)
because it is in the form of uranium alloy slugs and scrap metal and contaminants will
release more slowly from it.

Table 1. Inventory of 331-M Standards

Nuclide Specific ~ Weight  Activity
Activity Bags 1-16
(Ci/g) (grams) (Ci)

U-232 2.20E+01 1.70E-03 3.74E-02
U-233 9.64E-03 1.36E+00 1.31E-02
U-234 6.24E-03 4.10E+00 2.56E-02
U-235 2.16E-06 1.01E+03 2.19E-03
U-236 6.48E-05 3.53E+00 2.29E-04
U-238 3.37E-07 1.13E+05 3.80E-02
Sum 1.14E+05 1.17E-01

Background

Contaminants on generic waste are assumed to be available for immediate transport via
groundwater, but contamination from the 331-M standards’ waste must first leach before
they are available for transport. The method of analysis in this report only involved
modifying the intruder analyses to represent the 331-M standards’ waste. For the intruder
analyses, the only change was to neglect leaching and only consider decay when
calculating the amount of contaminant present at the time of the hypothetical intrusion.
Contaminants from the 331-M standards’ waste will release much more slowly than will
contaminants from generic waste, thus the change in performance must be evaluated.

Evaluation for proposed trench disposal

Inventory limits for each pathway/scenario are provided in Table 2. All limits except for
the intruder scenario limits were copied from the “Timed Sum-of-Fractions” report
(Collard, 2003B) for generic waste. The existing radon analysis does not change for the
331-M standards’ waste. The air pathway is not applicable for the 331-M standards’
waste. Inventory limits for the groundwater pathway calculated for generic waste are
smaller than the inventory limits that would be calculated for the 331-M standards’ waste,
if its slower leach rate were considered. The groundwater pathway is subdivided into
three intervals to correspond to the “Timed Sum-of-Fractions” report (Collard, 2003B)
tables. The intruder limits considered decay, but did not consider leaching.
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Table 2. Inventory (Ci) Limits for 331-M Standards with No Leaching for Intruder
Scenarios

Intruder and Other Groundwater PA PA
331-M 100- 1000- Maximum
Standards | Agricul- Residen- Post- Air Radon | 0-100 1000 10000 [Minimum Fraction
Nuclide Activity tural tial Drilling years years Years |Limit (unitless)
U-232 3.74E-02| 1.7E+03 3.2E+03 1.2E+03 5.9E+01 5.9E+01 5.9E+01| 5.9E+01 6.34E-04
U-233 1.31E-02| 1.2E+02 1.5E+07 3.4E+03 1.9E+00 1.9E+00 1.9E+00| 1.9E+00 6.90E-03
U-234  2.56E-02| 3.6E+02 1.9E+08 3.6E+03 49E+01| 1.1E+02 1.1E+02 1.1E+01| 1.1E+01 2.33E-03
U-235 2.19E-03| 2.6E+01 6.6E+08 3.2E+03 5.7E+01 5.7E+01 8.0E+00| 8.0E+00 2.73E-04
U-236 2.29E-04| 4.6E+02 3.8E+03 2.0E+00 2.0E+00 2.0E+00| 2.0E+00 1.14E-04
U-238 3.80E-02| 1.2E+02 1.9E+06 3.9E+03 8.7E+00 8.7E+00 7.4E+00| 7.4E+00 5.14E-03
U-234  2.56E-02| 3.10E+02
(1000 yr
Ag)
Sum-of-Fractions 1.54E-02
The smallest limit and the maximum fraction are shown in the right-most columns. The
smallest limit is the current Performance Assessment (PA, McDowell-Boyer et al., 2000)
operational limit. This table also shows an extra row entry for U-234 in the agricultural
scenario at 1,000 years, as was done in the PA to show the peak for uranium decay
products.
Inventory limits for generic waste are shown in Table 3 for comparison. For generic
waste in the intruder scenarios, leaching was considered with decay, thus reducing the
amount of contaminants present at the time of the hypothetical intrusion versus the no
leaching case for the 331-M standards’ waste. Only the agricultural and post-drilling
intruder limits are higher for the generic waste. The residential values are the same for
the generic waste and the 331-M standards’ waste, because the PA did not consider
leaching for this scenario. The U-235 limit for the residential scenario is different
because of rounding.
Table 3. Inventory Limits (Ci) for Generic Waste with Leaching for Intruder
Scenarios
Intruder and Other Groundwater PA PA
331-M 100-  1000- Maximum
Standards | Agricul- Residen- Post- Air Radon | 0-100 1000 10000 |Minimum Fraction

Nuclide Activity tural Tial  Drilling years years years |Limit (unitless)
U-232 3.74E-02| 1.3E+05 3.2E+03 1.5E+03 5.9E+01 5.9E+01 5.9E+01| 5.9E+01 6.34E-04
U-233 1.31E-02| 9.8E+02 1.5E+07 4.1E+03 1.9E+00 1.9E+00 1.9E+00| 1.9E+00 6.90E-03
U-234  2.56E-02| 7.0E+03 1.9E+08 4.4E+03 4.9E+01| 1.1E+02 1.1E+02 1.1E+01| 1.1E+01 2.33E-03
U-235 2.19E-03| 1.4E+03 6.5E+08 3.9E+03 5.7E+01 5.7E+01 8.0E+00| 8.0E+00 2.73E-04
U-236  2.29E-04| 3.8E+04 4.6E+03 2.0E+00 2.0E+00 2.0E+00| 2.0E+00 1.14E-04
U-238 3.80E-02| 1.0E+04 1.9E+06 4.8E+03 8.7E+00 8.7E+00 7.4E+00| 7.4E+00 5.14E-03
U-234  2.56E-02| 6.2E+03
(1000 yr
Ag)
Sum-of-Fractions 1.54E-02
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Table 4 shows the 331-M standards’ inventory fractions calculated by dividing the
inventory by the inventory limit (for the no leaching case shown in Table 2) for each
scenario/pathway. The sum-of-fractions for each scenario/pathway is shown at the
bottom of Table 4. A separate column shows the maximum sum-of-fractions for a
scenario/pathway.

Table 4. Fractions of Inventory Limits for 331-M Standards

Intruder and Other Groundwater

331-M

Standards 1000-

Activity | Agricul- Residen-  Post- Air Radon 0-100  100-1000 10000 Max
Nuclide (Ci) tural Tial Drilling Years years years SOF
U-232 3.74E-02|2.20E-05 1.17E-05 3.12E-05 0.00E+00| 6.34E-04 6.34E-04 6.34E-04
U-233 1.31E-02| 1.06E-04 8.74E-10 3.86E-06 0.00E+00| 6.90E-03 6.90E-03 6.90E-03
U-234 2.56E-02|7.11E-05 1.35E-10 7.11E-06 5.22E-04| 2.29E-04 2.29E-04 2.33E-03
U-235 2.19E-03|8.41E-05 3.31E-12 6.84E-07 0.00E+00| 3.81E-05 3.81E-05 2.73E-04
U-236 2.29E-04|4.97E-07 0.00E+00 6.02E-08 0.00E+00| 1.14E-04 1.14E-04 1.14E-04
U-238 3.80E-02|3.17E-04 2.00E-08 9.75E-06 0.00E+00| 4.38E-03 4.38E-03 5.14E-03
U-234 2.56E-02| 8.25E-05
(1000 yr
Ag)
Sum-of-Fractions | 6.12E-04 1.17E-05 5.26E-05 5.22E-04| 1.23E-02 1.23E-02 1.54E-02|1.54E-02

Note: the sum-of-fractions for the agricultural scenario includes the higher fraction for U-234 at 1000 years
and excludes the standard fraction for U-234 at 700 years.

Results

Three cases are presented above. The first case is for the PA limits for 331-M standards’
waste with leaching excluded for the intruder scenarios. The second case (for
comparison only) is for the PA limits for the inventory of the 331-M standards’ waste
analyzed as if leaching were considered. The third case is equivalent to the first case,
except that the “Timed Sum-of-Fractions” are considered for future implementation.

The maximum sums-of-fractions are the same for all three cases, namely

1. 331-M standards’ waste for the current PA method (Table 2)
2. generic waste for the current PA method (Table 3)
3. 331-M standards’ waste for the “Timed Sum-of-Fractions” method.(Table 4)

The maximum sum-of-fractions did not change because the inventory limit for the third
interval of the groundwater pathway always contained the lowest inventory limit. The
current PA method differs from the “Timed Sum-of-Fractions,” because the PA
calculates each isotope’s fraction by dividing that isotope’s inventory by the lowest
inventory limit from among all the pathways/scenarios for that isotope. However, if a
single pathway/scenario always has the lowest inventory limits, then that
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pathway/scenario sets the PA limits. That single pathway/scenario will also always
contain the highest fractions and thus the highest sum-of-fractions.

New limits were calculated for the individual intruder scenarios that are lower than the
limits calculated in the PA for generic waste.

Evaluation

1. Does the proposed activity involve a change to the Performance Assessment or
exceed PA performance measures/conclusions?

No. While individual inventory limits for intruder scenarios are lower than for
generic waste, the most restrictive or operational limit is for the groundwater
pathway and that limit does not change.

2. Does the proposed activity involve a:
a.  change to the basic disposal concept as described in the PA?
No. Trench disposal of waste was analyzed in the PA.
b.  change to the analyses or radionuclide limits as described in the PA?

No. The analyses and values of the operational limits did not change.

c. change in the disposal authorization that leads to a significant change in
projected dose?

No. The proposed activity will not result in a significant change in projected
dose.

d. change in the results in the approved PA that is greater than 10%?
No. The proposed activity will not cause the results in the PA to change.
e.  change of greater than 10% in the dose calculated in the approved PA?
No. The proposed activity will not increase the dose calculated in the PA.

f.  Does the proposed activity modify the analysis or conclusions provided in the
Composite Analysis (Cook, et al., 1999)?

No. The only change is for the intruder scenarios that are not included in the
CA. While the inventory was not explicitly included in the CA, any
disposal that is allowable under the PA is also allowable under the CA,
because the limits and dilution are greater in the CA.



October 12, 2003 WSRC-TR-2003-00473

g.  change to the Disposal Authorization Statement (DOE, 1999)?

No. The proposed activity does not necessitate a change to the Disposal
Authorization Statement.

Conclusion

The operational inventory limits for the proposed activity, disposing 331-M standards’
waste in slit trenches, did not change from the limits for generic waste. The inventory
limits did decrease for most intruder scenarios, but the limits for the groundwater

pathway were always lower, both for generic waste and for the 331-M standards’ waste.

Recommendations

The operational limits do not change for this waste because the current groundwater
pathway limits are the more restrictive than the limits for any other pathway/scenario.
Also the current groundwater limits are lower than those that would be calculated for the
331-M standards’ waste because contaminants would leach more slowly than the
contaminants would leach from generic waste.

When the mode of operation switches from the PA convention to the “Timed Sum-of-
Fractions” method, a Special Analysis will need to be in place that establishes the new
intruder limits for the 331-M standards’ waste. The Special Analysis for the slit trenches
planned for FY2004 to help address issues in the Interim Measures report (Wilhite and
Butcher, 2003) will incorporate the 331-M standards’ waste. The planned Special
Analysis may provide intruder limits that include leaching and a separate set of limits that
exclude leaching. In that case the 331-M standards’ waste would be covered by the limits
that exclude leaching.
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Attachment - USQ Screening

. UNREVIEWED SAFETY QUESTION PROCESS
USQ SCREENING - PART A pupmoved —

usQ-swe- | 2003 | [ o034 | Status: Nt recuirech
| l' AREA 0 be. Irkerpovetec Page 1

do  SB.
Issue Date [711/03___| [ SswMF__|— =y ey =
Titie: [E-Area Siit Trench Disposal of One B-25 Containing 313-M U-235 Standards

Description of Proposed Activity* (or Discovery):

Facilities Disposition Prajects plans to ship a B-25 box from 331-M containing U-235 standards for E-Area Slit Trench
disposal. The proposed activity (PA) involves the receipt, handling, storage and disposal of this B-25 containing U-235
standards which has a U-235 fissile gram equivalent (FGE) inventory of 1064 grams (or less). The current U-235 FGE
analysis B-25 container limit is 423 grams (ref. 4) with an administrative B-25 container limit of 370 grams (ref. 5),
assuming no stacking of the B-25 with Sealand Containers.

The PA also adopts a Nuclear Criticality Safety Assessment (NCSA) WSRC-TR-2003-00356, Nuclear Criticality Safety
Assessment. Receipt, Handling and Storage of Single 331-M Standards Bearing B-25 (ref. 6) that was completed to
consider E-Area Slit Trench disposal of this specific B-25.

[Table 6.4-1 of Chapter 6 of Reference 2 is hereby amended to add a one-time B-25 container limit of 1064 FGE U-235 or
less per Reference 6. It should be noted that although the established B-25 adminstrative limit is being increased for this
one 331-M B-25 container, the Slit Trench Segment FGE inventary limits as specified in Reference 5 will remain the same
(7500 FGE U-235 analysis limit and 6000 FGE U-235 administrative limit). Container stacking limits as specified in
Section 7.0 of Reference 5 will also remain the same.

ITypeS of waste to be disposed in the subject facilities and waste handling and disposal techniques are not changed by the
PA. The facilities remain Hazard Category 3. WITS will continue to be used to limit the inventory in the facilities and
containers placed in the facilities.

*Include intermediate configurations which might result from the proposed activity.

10
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UNREVIEWED SAFETY QUESTION PROCESS
~usa SCREENING - PART A

USQ-SWE- | 20037 | 0034 | Status:
) AREA Page 2
issue Date [0/11/08 | [ sSwmF__ |
SCREENING ORIGINATOR
1 Doesthe Proposed Activity involve a change to the TSRAs/OSRs? Kno [JYES

Provide Justification for YES or NO answers.

The proposed activity does not impact the TSRs (ref. 1). The following TSR controls relate to the E-Area Slit Trenches:
ITSR 5.5.2.5 - The TSR is that waste be accepted under an approved Waste Acceplance Criteria.

DISGUSSION: This waste item (B-25 box containing standards) will be accepted under and approved WAGC Deviation for
elevated FGE.

TSR 5.5.2.6.1.a - The TSR requires that a means of inventory control is established.
DISCUSSION: As with all waste receipts, WITS and the approved WAC Deviation will provide adequate inventory control.

TSR 5.5.2.6.15. The TSR requires that the entire E-Area Slit Trench facility is maintained as a single Hazard Category 3
(HC-3) facility.

DISCUSSION: Receipt of this waste item will not put the facility outside of the HC-3 limits sum of fraction or impact facility
segmentation. Additionally, Reference & demonstrates that an inadvertent criticality resulting from the PA is incredible.

TSR 5.5.2.7.7.b - This TSR requires that Hazard Category 3 facilities have inventary controls imposed to insure that
inventory limits specified in Chapter 6 of the SWMF SAR are maintained.

DISCUSSION; This USQ adopts an additional Chapter 6 limit for Slit Trench disposal of one specific B-25 waste container,
thus insuring continued compliance with this TSR as written.

Il YES, pricr DOE approval through the TSR/OSH change process is required, no lurther USQ screening or evalualion is required, GO TO Block 3
and 4 and complgte. Il NO, conlinue wilh screening.

11
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UNREVIEWED SAFETY QUESTION PROCESS
USQ SCREENING - PART A

Status:

' ' AREA Page 3
Issue Date [9/11/03 | SWMF |

UsQ-SWE- ¢

2 Does the Proposed Activity involve:

A. A change o the facility as described in the Documented Safety Analysis? ONo K YES
B. A change to procedures as described in the Documented Safety Analysis? EnNo [JYES
C. A testor experiment not described in the Documented Safety Analysis? B No [JYES
D. Analytical errors, omissions or deficiencies in the Documented Safety Analysis? EnNo [OYes

NOTE: Justification is required when all section 2 questions (2A,2B,2C and 2D) are answered NO.

A. Disposal of a single B-25 box containing 1064 grams of fissile gram equivalent U-235 exceeds the current B-25 box
package limit as described in the recent Slhit Trench limit USQ Evaluation (ref. 5). Therefore, a USQ Evaluation is required.

8. There are no pracedures in the SAR that relate to E-Area Slit Trench disposal.
C. The PA is not a test or an experiment.

D. The PA does not involve analytical errors, omissions or deficiencies.

12
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UNREVIEWED SAFETY QUESTION PROCESS
USQ SCREENING - PART A

Status:
AREA Page 4

Issue Date |9/1 1/03 | I SWMF [

UsQ-sWE-

LIST REFERENCES DOCUMENTS USED IN COMPLETION OF THE USQ SCREENING.
ALSO FOR USQ EVAULATIONS LIST REFERENCES DOCUMENTS AS REQUIRED.

1. WSRC-TS-95-16, Technical Safety Requiraments - Savannah River Site - Solid Waste Management Facility, Rev. 4,
May 2003.

2. WSRC-SA-22, Safety Analysis Report - Savannah River Site - Solid Waste Management Facility, Rev. 4, May 2003.

3. WSRC-RP-84-218, Rev. 1, Radiclogical Performance Assessment For The E-Area Low-Level Waste Facility, January
2000.

4, N-NCS-E-00022, Nuclear Criticality Safety Evaluation: Disposal Limits for E-Area Slit Trenches, Rev. 0, June 24, 2003

5. USQ-SWE-2003-0019, Adoption of Nuclear Criticality Safety Evaluations N-NCS-E-00020 (Component-in-Grout
Trench) and N-NCS-E-00022 (Slit Trench), Rev. 0, June 8, 2003.

5. WSRC-TR-2003-00358, "Nuclear Criticality Safety Assessment. Receipt, Handling and Storage of Single 331-M
Standards Bearing B-25 (U)," WSMS, Aiken,SC, August 14, 2003.

13
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UNREVIEWED SAFETY QUESTION PROCESS
USQ SCREENING - PART A
USQ-SWE- = 2003 . = 0034 Status:
- AREA Page 5
issue Date [0711/03 | [ _SwWMF__ |

SCREENING ORIGINATOR

3 A. |s a USQ Evaluation required? (If “YES”, submit to EO for USQE) ONo K YES

B. If a USQE is not required, does the PA require a change to the SB
in accordance with 11Q? Ono OYES RINA
(I yes, forward a copy of USQS to Regulatory Programs)
(If a USQE s required, the NA box should be checked)

C. Does this PA eliminate or modify an DSA identified Non-SC/SS
Defense-in-Depth controls? (If yes, forward a copy of the USQS ENo [JYEsS
to Regulatory Programs for transmittal to DOE)

Comments:
Based on review of the UDQ criteria in Section 2, all questions were answered NO except question UDQ guestion #4. In
this case, the waste form has isolopic materials contained in a metal matrix that will retain radionuclides. The retention of
radionuclides is non-canservative with regard la inadvertent intruder scenarios in the performance assessment.

Since this is a one-lime change to Table 6.4--1 of the SAR, the table will not be amended at the next SAR update o
incarporate this one-time limit.

o |
,AV/ (/ z / Shawn Reed /'71*14|S'Zf 7'//6/03

Signature Print Name Location Dale

SCREENING REVIEWER

4 IsalUsQ Evaluation required? (If “YES”, and a USQ Evaluation has not been
completed, return to the EO) ONo KEYES

Comments:

Returned to SO for: [ |nitiation of Evaluation Process [ Implementation of PA [] Preparation of TSR/OSR Change

VDB AT / Mark Lowman /724-%E 2] wfo3

Signature Print Name Location Date
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