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Introduction 
The purpose of this Engineering Calculation is to quantify the radiological activity for job control waste (JCW) from R&D 
activities related to spent fuel cladding hulls (four bags) [Ref. 1] and canyon operations (two bags) [Ref. 2].  This activity will 
be used for characterization of this combined waste cut (i.e., hulls JCW and canyon JCW) to allow for disposal in a low-level 
waste (LLW) container (e.g., B-25 or Sealand).  The objective is to transfer the resulting waste container to SWM for 
disposal.  The information submitted on the Radioactive Material Disposition Requests (RMDRs), as well as provided by 
assay files for these waste bags and other supporting documentation, was used to characterize this combined waste cut for 
disposal. 
 
This calculation is comprised of the following sections: 

 Inputs and Assumptions 
 Analytical Methods and Computations 
 Results 
 Open Items 
 Conclusion 
 References 
 Attachments 

Inputs and Assumptions 
The following input data and assumptions (IA) are used to perform this calculation: 
  

IA.1. The hulls JCW was generated by R&D activities in 773-A Lab C-079 (see Attachment 1).  The activity expected 
on the JCW originated from the spent fuel cladding hulls R&D activities, which is documented in Reference 3 and 
is used to determine the activity distribution.  To quantify this activity, the waste bags were assayed (see 
Attachments 2 and 3). 

IA.2. The canyon JCW was generated by R&D activities in 773-A Lab F-003 and C-134 (see Attachment 4).   

IA.3. Per L7.13 Procedure 005 [Ref. 4], all waste cuts designated as “Canyon” waste are assayed to ensure they do not 
exceed the TRU waste threshold.  The assay results for these waste bags are used to determine the TRU waste 
concentration (see Attachment 5). 

IA.4. Per the SRNL Waste Certification Plan [Ref. 5], assay values reported as detection level values are not used to 
provide TRU concentration verification.  Only detected TRU radionuclides are used to verify the TRU 
concentration for TRU waste. 

IA.5. The mass for the combined waste cut is determined from the sum of the waste mass (i.e., “net weight”) provided 
by the assay results (see Attachments 2, 3, and 5). 

IA.6. Low-Level Waste Acceptance Criteria (LLW WAC) are provided in 1S WAC 3.17 [Ref. 6].  LLW WAC 
compliance is demonstrated through input of test waste cuts into the Waste Information Tracking System (WITS) 
and the resulting calculations performed by WITS, as recommended by 1S WAC 3.17 [Ref. 6].   

IA.7. The combined waste cut will be added to a waste container (e.g., 20-ft Sealand) filled with routine “SRNLJCW” 
LLW, which was characterized by G-CLC-A-00152 [Ref. 7].   

IA.8. The activity assigned to the “SRNLJCW” waste cut in the shared waste container is 7.13 E -02 Ci [Ref. 7].  The 
minimum mass for a 20-ft Sealand filled with “SRNLJCW” LLW is 1,968 kg [Ref. 7].  The activity and minimum 
mass are used to demonstrate WAC compliance for this waste cut combined with “SRNLJCW” in a single 
Sealand.  The actual “SRNLJCW” waste mass will be determined at the time that the container is closed and 
accepted by the GCO. 

IA.9. If any other non-“SRNLJCW” waste cuts (i.e., “00524” LLW stream or other LLW stream cuts) are planned to be 
added to the Sealand that contains this combined waste cut, additional LLW WAC compliance tests may be 
performed to ensure overall container compliance.  These waste cut additions would be made to allow for waste 
management operational efficiency.  This calculation will not be revised since the total activity attributed to this 
waste cut will not be affected by these additions. 

IA.10. To ensure the 778-A Waste Pad inventory remains below the Hazard Category 2 (HC2) threshold, the HC2 sum-
of-fractions (SOF) contribution from this waste cut is calculated using the HC2 thresholds per DOE-STD-1027-92 
[Ref. 8].  
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Analytical Methods and Computations 
The following steps are used to perform this calculation.  The equations used for each step (as applicable) are provided in the 
Results section below. 
 

1. Determine the activity (Ci) per radionuclide for the hulls JCW based on process knowledge and assay data (see 
IA.1). 

2. Determine the activity (Ci) per radionuclide for the canyon JCW based on process knowledge and assay data (see 
IA.2 – IA.4). 

3. Determine the total activity (Ci) per radionuclide for the combined waste cut. 

4. Determine compliance with LLW WAC [Ref. 6] for the combined waste cut within a waste container (e.g., 20-ft 
Sealand) containing routine “SRNL JCW” LLW [Ref. 7] (see IA.5 – IA.8).  

5. Determine the HC2 SOF contribution for the combined waste cut (see IA.10). 

Results 

Activity Calculations – Hulls JCW 
As indicated by IA.1, the activity attributed to the hulls JCW is based on a combination of process knowledge and assay 
results.  Specifically, the radionuclides expected on this waste were Co-60, Sr-90, Cs-137, Pu-238, Pu-239/240, and Am-241 
(Ref. 3).  Of these radionuclides, Sr-90 can not be quantified using assay due to the lack of gamma emissions.  However, 
based on the calculated activity ratio of Sr-90 to Cs-137 (using values reported in Reference 3), this radionuclide can be 
quantified by scaling to the reported Cs-137 activity.  See Attachment 6 for this calculation. 
 
For the radionuclides that can be measured by assay (e.g., Co-60, Pu-238), the measured value was compared to that expected 
from scaling to Cs-137 or Pu-239 based on the values reported in Reference 3.  However, the actual reported assay value is 
used for further activity calculations.  See Attachment 6 for this comparison. 
 
It should be noted that due to the assay configuration and the size of the hulls JCW bags, the assay results are provided on 
two separate assay files.  Specifically, bag 1 was added to routine canyon JCW that was being assayed;  these results are 
provided in Attachment 2.  Bags 2, 3, and 4 were added to other routine canyon JCW that was being assayed;  these results 
are provided in Attachment 3.  The canyon waste bags there were included in these assay runs are assumed, for the purposes 
of this calculation, to be included in the larger non-routine waste cut (i.e., more bounding).  The assay results are combined 
for determining the activity attributed to the hulls JCW.  See Attachment 6 for calculation of the combined assay results. 
 
In addition to the process knowledge per Reference 3 and assay results per Attachments 2 and 3, the following other activities 
were calculated.  See Attachment 6 for calculation of these activities. 
 

 Daughter radionuclides per 1S WAC 2.02 [Ref. 9]  
 I-129 scaled to Cs-137 per G-CLC-A-00152 scaling factor [Ref. 7] 
 Plutonium isotopes scaled to Pu-239 per G-CLC-A-00089 scaling factors [Ref. 10] 
 Uranium isotopes scaled to U-235 assuming EU at the minimum U-235 weight percent (i.e., 0.75%) [Ref. 11] 
 

After all activities were calculated, the non-Performance Assessment (PA) nuclides that were less than 1Ci% were removed 
from further consideration, as allowed by 1S WAC 2.02 [Ref. 9].  This analysis resulted in the removal of the following 
nuclides:  Co-60, Pu-242, U-236, U-238, Pa-234m, Th-231, and Th-234.  The remaining activities are attributed to the hulls 
JCW and are provided in Table 1.  See Attachment 6 for this calculation.  Note that the values in Table 1 have been converted 
from nCi to Ci (i.e., 1 E +09 nCi per 1 Ci). 
 

Table 1.  Hulls JCW Nuclide Activities  
Nuclide Ci 
Am-241 1.78 E -04 
Ba-137m 9.30 E -04 
Cs-137 9.83 E -04 
I-129 5.57 E -10 
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Nuclide Ci 
Pu-238 9.67 E -04 
Pu-239 3.45 E -03 
Pu-240 7.72 E -04 
Pu-241 8.10 E -03 
Sr-90 5.64 E -04 
U-234 4.24 E -06 
U-235 2.91 E -07 
Y-90 5.64 E -04 
TOTAL 1.65 E -02 

Activity Calculations – Canyon JCW 
The canyon JCW was generated under the “Canyon” waste stream (see IA.2).  As required by SRNL procedures, this JCW 
was assayed to determine the TRU concentration (see IA.3).  The assay results for this JCW are provided in Attachment 5.  
The TRU concentration was calculated using Equation 1;  these calculations are provided in Attachment 7.   
 

 
M

A
TRU

T  Equation (1) 

 
where TRU = TRU concentration (nCi/g) 

AT = Activity for TRU Isotope, T (nCi);  see Attachment 5 
M = Waste Mass (g), per assay results;  see Attachment 5 

 
As noted in IA.4, detection level values (i.e., not detected above the detection level;  shown as “<” values) are not used to 
verify the TRU concentration.  Per the assay results (see Attachment 5), Pu-238 and Pu-240 were reported as detection level 
values.  If these detection level values are included, the TRU concentration is 126 nCi/g, which exceeds the allowable 
concentration for LLW.  If these detection level values are not included, the TRU concentration is 96 nCi/g, which is below 
the verified concentration for TRU waste.  Therefore, the canyon JCW, as assayed, was not acceptable as routine 
“SRNLJCW” LLW or as verified TRU waste.       
 
To determine the activity attributed to the non-routine canyon JCW, only measured radionuclides (e.g., Cs-137a, where the 
“a” designates an actual value) were included (see Attachments 5 and 7).  A comparison between these values and the activity 
that would be attributed to an equivalent volume of routine “SRNLJCW” LLW was used to determine the bounding activity 
attributed to this waste cut.  For those radionuclides where the “SRNLJCW” LLW activity was bounding, no activity was 
attributed to the non-routine canyon JCW.  For those radionuclides where the measured assay activity (including measured 
assay detection level values) was bounding, the assay activity was attributed to the non-routine canyon JCW.  In addition, the 
plutonium isotopes (i.e., Pu-240, Pu-241 and Pu-242) were scaled to Pu-239 using the G-CLC-A-00089 scaling factors [Ref. 
10].  Note that since Cs-137 and U-235 were not included as part of this waste cut, no daughter or other scaled nuclides 
calculations were performed for this waste cut.  These calculations are provided in Attachment 7. 
 
After all activities were calculated, the non-PA nuclides that were less than 1Ci% were removed from further consideration, 
as allowed by 1S WAC 2.02 [Ref. 9].  This analysis resulted in the removal of Pu-242.  The remaining activities are 
attributed to the non-routine canyon JCW and are provided in Table 2.  See Attachment 7 for this calculation. 
 

Table 2.  Canyon JCW Nuclide Activities  
Nuclide Ci 
Am-241 3.60 E -05 
Pu-238 7.94 E -05 
Pu-239 4.15 E -04 
Pu-240 9.30 E -05 
Pu-241 9.75 E -04 
TOTAL 1.60 E -03 
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Total Non-Routine Waste Cut Activity 
The radionuclide activities and total activity were determined using Equations 2 and 3.  The results of these calculations are 
provided in Table 3.   
 
 CHi AAA   Equation (2) 
 

  iAA  Equation (3) 

 
where Ai = Total Activity for radionuclide, i (Ci) 

AH = Hulls JCW Activity for radionuclide, i (Ci);  see Table 1 
AC = Canyon JCW Activity for radionuclide, i (Ci);  see Table 2 
A = Total Activity for combined non-routine waste cut (Ci) 

 
Table 3.  Non-Routine Waste Cut Nuclide and Total Activities  

Nuclide Ci 
Am-241 2.14 E -04 
Ba-137m 9.30 E -04 
Cs-137 9.83 E -04 
I-129 5.57 E -10 
Pu-238 1.05 E -03 
Pu-239 3.86 E -03 
Pu-240 8.65 E -04 
Pu-241 9.07 E -03 
Sr-90 5.64 E -04 
U-234 4.24 E -06 
U-235 2.91 E -07 
Y-90 5.64 E -04 
TOTAL 1.81 E -02 

 
Note that the TRU concentration for this combined waste cut, using Equation 1 and the total waste mass (i.e., 92 kg), is 65 
nCi/g, which is acceptable for disposal as LLW.   

LLW WAC Compliance 
Per 1S WAC 3.17 [Ref. 6], the recommended method to demonstrate compliance with WAC requirements is to enter a test 
package into WITS (see IA.6).  Therefore, a test package was created that contained two waste cuts:  the “Non-Routine” 
waste cut and routine SRNL job control waste (JCW).  The non-routine waste cut used the “00524” LLW stream, the nuclide 
activities shown in Table 3, and the assayed total waste cut mass (see IA.5);  the routine waste cut used the “SRNLJCW” 
LLW stream (see IA.7), the total routine activity (see IA.8), and the minimum waste mass (see IA.8).  The container used for 
this test package was a 20-ft Sealand (see IA.7 – IA.8).  The WITS input as well as the results (i.e., limit checks) for this test 
package are provided in Attachments 8 and 9, respectively.   
 
As seen by the limit checks in Attachment 9, a 20-ft Sealand that contains the non-routine waste cut along with routine SRNL 
JCW is acceptable for disposal in the Engineered Trench (ET).  Other disposal locations may also be acceptable but were not 
specifically tested in WITS because the SWM operational preference is the ET.  No PA isotope limits, TRU waste limits, or 
U-235 fissile gram equivalent (FGE) limits were exceeded.     
 
A WITS test package is not included to demonstrate LLW WAC compliance for the non-routine waste cut as the sole waste 
cut within the Sealand.  Due to the small size of this waste cut relative to the size of the Sealand, the remainder of the Sealand 
will be filled with waste from the routine LLW stream (i.e., “SRNLJCW”).   
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HC2 SOF Contribution 
The 778-A Waste Pad is designated as a Hazard Category 3 (HC3) Facility;  therefore, the total radiological inventory on the 
778-A Waste Pad can not exceed the Hazard Category 2 (HC2) threshold [Ref. 8].  Although the historical contribution from 
LLW to the HC2 SOF is known to be low compared to the contribution from TRU waste, the contribution of this non-routine 
LLW cut is checked to ensure it will not impact the current inventory control strategy for the 778-A Waste Pad.  The 
following equation is used to calculate the HC2 SOF.   
 


i

i

L

A
SOF  Equation (4) 

 
where Ai = Activity for radionuclide, i (Ci); see Table 3 

Li = HC2 Activity Threshold Limit (Ci) for radionuclide, i [Ref. 8] 
SOF = HC2 Sum of Fractions 
 

These calculations are provided in Attachment 10 and indicate the HSC2 SOF for this waste cut is 0.0004.  The HC2 SOF for 
the 778-A Waste Pad is not allowed to exceed a value of 1 to remain as a HC3 Facility [Ref. 8].  Due to the insignificant 
impact on HC2 SOF from this waste cut, its HC2 SOF contribution does not impact the inventory control strategy for the 
778-A Waste Pad. 

Open Items 
There are no Open Items related to this calculation. 

Conclusion 
The activity attributed to the combined non-routine waste cut has been provided in Table 3 and should be used for input into 
WITS using the “00524” LLW stream.  In addition, the total waste mass for this waste cut is 203 lb (92 kg) [see IA.5]. 
 
The total activity calculated for the non-routine waste cut, combined with routine “SRNLJCW” LLW that will primarily be 
used to fill the balance of the waste container, meets 1S WAC 3.17 requirements for disposal as LLW.  The specific waste 
container chosen for this waste cut will be determined by the SRNL LLW GCO to allow for operational flexibility. 
 
For the chosen disposal container, if additional characterized non-“SRNLJCW” waste cut(s) are placed into the same 
container for disposal, a WITS check should be performed prior to placing the additional cut(s) into the container to ensure 
no WAC limits are exceeded. 
 
Lastly, this waste cut does not impact the HC3 inventory controls used for the 778-A Waste Pad. 
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Attachment 1:  Hulls JCW RMDR, July 27, 2008 
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Attachment 2:  Assay Results #9796 – Rudisill Bag 1 + Canyon JCW 
Attachment 2, Page 1 of 7 
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Attachment 2, Page 6 of 7 

 



 

Calculation No. Page 16 of 39 Revision

G-CLC-A-00230 0

Attachment 2, Page 7 of 7 
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Attachment 3:  Assay Results #9843 – Rudisill Bags 2, 3, 4 + Canyon JCW 
Attachment 3, Page 1 of 7 
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Attachment 3, Page 2 of 7 
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Attachment 3, Page 3 of 7 
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Attachment 3, Page 4 of 7 
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Attachment 3, Page 5 of 7 
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Attachment 3, Page 6 of 7 
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Attachment 3, Page 7 of 7 
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Attachment 4:  Canyon JCW RMDR, February 26, 2010 
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Attachment 5:  Assay Results #9865 – Canyon JCW 
Attachment 5, Page 1 of 4 
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Attachment 5, Page 2 of 4 
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Attachment 5, Page 3 of 4 
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 Attachment 5, Page 4 of 4 

 
Note:  Page 4 of the assay file contained no information and therefore is not reproduced above. 
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Attachment 6:  Hulls JCW Activity Calculations 
Attachment 6, Page 1 of 2 

A. Process Knowledge 

Nuclide 
Ave Conc 
(Ref. 3) Units 

Scalor 
Nuclide 

Scalor Ratio 
(Ci%) 

Co-60 518 GBq/m3 Cs-137 0.76% 

Sr-90 38900 GBq/m3 Cs-137 57.37% 

Cs-137 67800 GBq/m3 Cs-137 100% 

Pu-238 989 kBq/g Pu-239 277.81% 
Pu-239/240 356 kBq/g Pu-239 100% 
Am-241 161 kBq/g Pu-239 45.22% 

 
B. Assay Results – Summary 

Assay File 9843 9796 N/A 

Description 
Canyon Waste + 

Rudisill 2, 3,4 
Canyon Waste + 

Rudisill 1 
Total: Canyon + Rudisill 

1, 2, 3, 4 
Waste Mass (kg) 38.0 49.2 87.2 

Nuclide nCi nCi nCi Notes 

Co-60  6.28E+03  3.49E+03 9.77E+03 No DL 
Cs-137  3.19E+05  6.64E+05 9.83E+05 No DL 
U-235  2.57E+02 < 3.41E+01 2.91E+02 1 DL 
Pu-238 < 4.70E+05 < 4.97E+05 9.67E+05 Both DL 
Pu-239  2.63E+06  8.16E+05 3.45E+06 No DL 
Pu-240 < 4.38E+05 < 4.64E+05 9.02E+05 Both DL 
Am-241  5.15E+04  1.26E+05 1.78E+05 No DL 

TOTAL  3.92E+06  2.57E+06 6.49E+06  
TOTAL (w/o DL)  3.01E+06  1.61E+06 4.62E+06  

TRU nCi/g  94.5  38.7 63.0  
TRU nCi/g (w/o DL)  70.6  19.1 41.6  

Notes:   
1. The above table shows measured nuclides only.  No scaled nuclides are included; see assay files in Attachments 2 and 3 for scaled and measured 

nuclides. 
2. Detection Level (DL) values are shown as “<” values. 
3. TRU concentration (nCi/g) is calculated using the TRU nuclides (i.e., Pu-238, Pu-239, Pu-240, and Am-241) and waste mass, per Equation 1. 
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Attachment 6, Page 2 of 2 
C. Calculated Nuclides and Final Activities 

PK Nuclide 
Scalor 
Nuclide 

Scalor 
Ratio 
(Ci%) 

Calculated 
nCi 

Total Assay 
Value (nCi) Comparison Selected nCi Ci% Final nCi 

Co-60 Cs-137 0.76% 7.51E+03 9.77E+03 Assay Higher 9.77E+03 0.059% 0.00E+00

Sr-90 Cs-137 57.37% 5.64E+05  Assay Not Available 5.64E+05 3.41% 5.64E+05

Cs-137 Cs-137 100% 9.83E+05 9.83E+05 Assay Value Used 9.83E+05 5.95% 9.83E+05
Pu-238 Pu-239 277.81% 9.57E+06 9.67E+05 Assay DL Lower 9.67E+05 5.85% 9.67E+05
Pu-239/240 Pu-239 100% 3.45E+06 3.45E+06 Assay Value Used 3.45E+06 20.84% 3.45E+06
Am-241 Pu-239 45.22% 1.56E+06 1.78E+05 Assay Lower 1.78E+05 1.07% 1.78E+05

Other Measured Assay Isotopes (see above) 

U-235    2.91E+02 No PK value 2.91E+02 0.0018% 2.91E+02

I-129 scaled to Cs-137 (Ref. 7) 

I-129 Cs-137 0.0000567% 5.57E-01  Assay Not Available 5.57E-01 0.0000034% 5.57E-01

Plutonium Isotopes scaled to Pu-239 (Ref. 10) 

Pu-240 Pu-239 22.4% 7.72E+05 9.02E+05 
Assay DL Higher – 

Used Scaled 7.72E+05 4.67% 7.72E+05
Pu-241 Pu-239 235% 8.10E+06  Assay Not Available 8.10E+06 48.98% 8.10E+06
Pu-242 Pu-239 0.00177% 6.10E+01  Assay Not Available 6.10E+01 0.00037% 0.00E+00

Uranium Isotopes scaled to U-235 (Ref. 11) 

U-234 U-235 1458% 4.24E+03  Assay Not Available 4.24E+03 0.026% 4.24E+03
U-236 U-235 22.8% 6.64E+01  Assay Not Available 6.64E+01 0.00040% 0.00E+00
U-238 U-235 2054% 5.98E+03  Assay Not Available 5.98E+03 0.036% 0.00E+00

Daughter Nuclides (Ref. 9) 

Ba-137m Cs-137 94.60% 9.30E+05  Assay Not Available 9.30E+05 5.62% 9.30E+05
Y-90 Sr-90 100.00% 5.64E+05  Assay Not Available 5.64E+05 3.41% 5.64E+05
Pa-234m U-238 100.00% 5.98E+03  Assay Not Available 5.98E+03 0.036% 0.00E+00
Th-234 U-238 100.00% 5.98E+03  Assay Not Available 5.98E+03 0.036% 0.00E+00
Th-231 U-235 100.00% 2.91E+02  Assay Not Available 2.91E+02 0.0018% 0.00E+00

TOTAL     1.65E+07 100% 1.65E+07
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Attachment 7:  Canyon JCW Activity Calculations 
 
A. Assay Results – Summary 

Assay File 9865 
Description Canyon 

Waste Mass (kg) 4.7 
Nuclide nCi 

Co-60 < 1.28E+00
Cs-137  3.84E+02
U-235  6.94E+00
Pu-238 < 7.94E+04
Pu-239  4.15E+05
Pu-240 < 6.36E+04
Am-241  3.60E+04

TOTAL  5.94E+05
TOTAL (w/o DL)  4.51E+05

TRU nCi/g  126.4
TRU nCi/g (w/o DL)  96.0

Notes:   
1. The above table shows measured nuclides only.  No scaled nuclides are included; see assay file in Attachment 5 for 

scaled and measured nuclides. 
2. Detection Level (DL) values are shown as “<” values. 
3. TRU concentration (nCi/g) is calculated using the TRU nuclides (i.e., Pu-238, Pu-239, Pu-240, and Am-241) and 

waste mass, per Equation 1. 
 
B. Calculated Nuclides and Final Activities 

Nuclide Ci 

SRNLJCW 55-
gal drum (Ci) 

[Ref. 7] Comparison Revised Ci Ci% Final Ci 

Co-60 1.28E-09 0 
Same (DL vs. 0) – Use 
SRNLJCW       

Cs-137 3.84E-07 7.02E-05 
SRNLJCW 2 OM Higher – Use 
SRNLJCW       

U-235 6.94E-09 7.20E-09 Same OM – Use SRNLJCW        

Pu-238 7.94E-05 2.24E-05 
Assay DL same OM – Use 
Assay DL 7.94E-05 4.97% 7.94E-05

Pu-239 4.15E-04 3.67E-05 
Assay 1 OM Higher – Use 
Assay 4.15E-04 25.96% 4.15E-04

Pu-240 6.36E-05 0 
Same (DL vs. 0) – Scale to Pu-
239 Assay [Ref. 10] 9.30E-05 5.82% 9.30E-05

Am-241 3.60E-05 4.34E-05 Same OM – Use Assay 3.60E-05 2.25% 3.60E-05
Pu-241  1.30E-04 Scale to Pu-239 Assay [Ref. 10] 9.75E-04 61.01% 9.75E-04
Pu-242  0 Scale to Pu-239 Assay [Ref. 10] 7.35E-09 0.00046% 0.00E+00

TOTAL    1.60E-03 100% 1.60E-03
Notes:   

1. Assay values (nCi) shown in Table A above are converted to Ci values in Table B (i.e., 1 E +09 nCi per 1 Ci). 
2. The “SRNLJCW 55-gal drum (Ci)” column represents the quantity expected of each assayed isotope based on 

Reference 7.  Non-assay isotopes in the SRNLJCW LLW stream are not shown above. 
3. Although the Am-241 assay value is the same order of magnitude (OM) as the “SRNLJCW” value, it is included to 

provide a more bounding TRU concentration calculation. 
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Attachment 8:  Non-Routine Waste Cut and Routine “SRNLJCW” (Minimum Mass) LLW Test Package – WITS Input 
Attachment 8, Page 1 of 3 
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Attachment 8, Page 2 of 3 
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Attachment 9:  Non-Routine Waste Cut and Routine “SRNLJCW” (Minimum Mass) LLW Test Package – WITS Limit Checks 
Attachment 9, Page 1 of 4 
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Attachment 9, Page 2 of 4 
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Attachment 10:  HC2 SOF Calculation 
 

Nuclide 
Total Non-

Routine (Ci) 
HC 2 Threshold 

(Ci) [Ref. 8] 
Non-Routine 

HC2 SOF 

I-129 5.57E-10 4.3E+05 1.30E-15
Ba-137m 9.30E-04 NA NA 
Cs-137 9.83E-04 8.9E+04 1.10E-08
U-234 4.24E-06 2.2E+02 1.93E-08
U-235 2.91E-07 1.5E-03 1.90E-04
Pu-238 1.05E-03 6.2E+01 1.69E-05
Pu-239 3.86E-03 2.8E+01 1.36E-04

Pu-240 8.65E-04 5.5E+01 1.57E-05
Am-241 2.14E-04 5.5E+01 3.88E-06
Pu-241 9.07E-03 2.9E+03 3.13E-06
Sr-90 5.64E-04 2.2E+04 2.56E-08

Y-90 5.64E-04 4.3E+05 1.31E-09

TOTAL 1.81E-02   3.66E-04
 




