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(a) 

(b) 

Figure 7-19. Total Tritium Concentrations at Wells (a) 699-13-3A and (b) 699-12-2C of the Long-Term Release 
Case Comparing the No-Action (H1) and Alterative Interim-Action (H2) Cases 

 

  

r 

...... 
....I ........ 
u 
Q. 

2.0E+03 

....... 1.5E+03 
C 
0 

·,.::; 
n, ... 
1: 1.0E+03 
GJ 
u 
C 
0 

~ 5.0E+02 

::J 
·,.::; 
·;:: 
t- 0.0E+00 

699-13-3A 

--Hl: Sum_ 13-3A 

----- H2: Sum_ 13-3A 

1970 1990 2010 2030 2050 2070 2090 2110 2130 2150 

...... 
....I ........ 

3.0E+0l 

i 2.SE+0l 
....... 
C 
o 2.0E+0l 

·,.::; 
n, ... 
1: 1.SE+0l 
GJ 
u 
C 
o 1.0E+0l 
u 
§ 5.0E+00 

·,.::; 
·;:: 
t- 0.0E+00 

Year 

699-12-2( 

--Hl: Sum 12-2C 

- - - H2: Sum 12-2C 

1970 1990 2010 2030 2050 2070 2090 2110 2130 2150 

Year 





ECF-HANFORD-22-0051, REV. 0 

7-35 

 N1:50-year Release Caisson VPUs Trenches 

Inventory for 13-3A (kg): 10000 10000 0 

Inventory for 12-2C (kg): 0 0 200000 

Start Year for 13-3A: 1972     

Start Year for 12-2C: 1972   

(a) 

(b) 

Figure 7-20. ACM-1 Inventory Scaling Factors and Fits to the Observed Nitrate Concentrations in 
Wells (a) 699-13-3A and (b) 699-12-2C from the Different Disposal Units in the 618-11 Burial Ground 

 No-Action Case for the Long-Term Unit-Release Scenario (Simulation N1) 
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 N3: 10-year Release Caisson VPUs Trenches 

Inventory for 13-3A (kg): 5000 3000 0 

Inventory for 12-2C (kg): 0 0 120000 

Start Year for 13-3A: 1980     

Start Year for 12-2C: 1963   

 

 

Figure 7-21. ACM-1 Inventory Scaling Factors and Fits to the Observed Nitrate Concentrations in 
Wells (a) 699-13-3A and (b) 699-12-2C from the Different Disposal Units in the 618-11 Burial Ground 

 No-Action Case for the Short-Term Unit-Release Scenario (Simulation N3) 

For ACM-2, the main assumption is that the inventory originates only from the trenches. 

The concentrations scaling for the long-term unit-release case is shown in Figure 7-22 for 

wells 699-13-3A and 699-12-2C. Similar to the ACM-1, the scaling reproduced the early data in 

well 699-13-3A and the late data in well 699-12-2C, assuming a nitrate inventory of 200,000 kg.  
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The corresponding ACM-2 scaling of the short-term unit-release response is shown in Figure 7-23 based 

on a trench inventory of 110,000 kg. In this case, the magnitude of the late peak in well 699-13-3A is 

reproduced, but at an earlier time, because the 10-year release started in 1985. 

    

 N1:50-year Release Caisson VPUs Trenches 

Inventory (kg): 0 0 200000 

Start Year: 1972     

(a) 

(b) 

Figure 7-22. ACM-2 Inventory Scaling Factors and Fits to the Observed Nitrate Concentrations in 
Wells (a) 699-13-3A and (b) 699-12-2C from the Different Disposal Units in the 618-11 Burial Ground 

 No-Action Case for the Long-Term Unit-Release Scenario (Simulation N1) 

 

350 

300 

-250 
...I ...... 
E° 200 
Qj 

~ 150 
+"' 

2 100 

so 

0 

(a) 699-13-3A: Scaling SO yr release 

~ NO3Obs. 

--Csum Nl 

- -Cc Nl 

--Cv Nl 

- - ct Nl 

1980 1990 2000 2010 2020 2030 2040 2050 2060 2070 
Year 

160 

140 

120 
:3' 
~100 
E 
<1l 80 
+"' 

.S 60 
z 

40 

20 

0 

(b) 699-12-2C: Scaling SO yr release 

~ NO3Obs. 

--Csum Nl r --cc_Nl 

--Cv Nl 

- - ct Nl 

1980 1990 2000 2010 2020 2030 2040 2050 2060 2070 
Year 



ECF-HANFORD-22-0051, REV. 0 

7-38 

 N3: 10-year Release Caisson VPUs Trenches 

Inventory (kg): 0 0 110000 

Start Year: 1985     

(a) 

(b) 

Figure 7-23. ACM-2 Inventory Scaling Factors and Fits to the Observed Nitrate Concentrations in 
Wells (a) 699-13-3A and (b) 699-12-2C from the Different Disposal Units in the 618-11 Burial Ground 

 No-Action Case for the Short-Term Unit-Release Scenario (Simulation N3) 

The concentration scaling for tritium also uses the two approaches in ACM-1 and ACM-2, using the long-

term and short-term unit-release results on the no-action case. The scaling results for the long-term unit 

release for ACM-1, shown in Figure 7-24, indicate a good fit of the late tritium trend in both 

wells 699-13-3A and 699-12-2C but are not able to reproduce the early peak in year 2000 using the scaled 

inventory of 1,000 Ci in each of the disposal units. 
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The corresponding results of the short-term unit release for ACM-1 are shown in Figure 7-25. The results 

yield lower inventory estimates of 500 Ci and 100 Ci in the caisson and VPU, respectively, but are not 

able to reproduce the peak in year 2000 and neither increase in year 2022.  

 

 H1: 50-year Release Caisson VPUs Trenches 

Inventory for 13-3A (Ci): 1000 1000 0 

Inventory for 12-2C (Ci): 0 0 1000 

Start Year for 13-3A: 1972     

Start Year for 12-2C: 1972   

(a) 

(b) 

Figure 7-24. ACM-1 Inventory Scaling Factors and Fits to the Observed Tritium Concentrations in 
Wells (a) 699-13-3A and (b) 699-12-2C from the Different Disposal Units in the 618-11 Burial Ground 

 No-Action Case for the Long-Term Unit-Release Scenario (Simulation H1) 
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 H3: 10-year Release Caisson VPUs Trenches 

Inventory for 13-3A (Ci): 500 100 0 

Inventory for 12-2C (Ci): 0 0 2000 

Start Year for 13-3A: 1980     

Start Year for 12-2C: 1963   

(a) 

(b) 

Figure 7-25. ACM-1 Inventory Scaling Factors and Fits to the Observed Tritium Concentrations in 
Wells (a) 699-13-3A and (b) 699-12-2C from the Different Disposal Units in the 618-11 Burial Ground 

 No-Action Case for the Short-Term Unit-Release Scenario (Simulation H3) 
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H3: 10-year Release Caissons VPUs Trenches 

Estimated Inventory (Ci): 0 0 3000 

Start Year: 1981    

 

 

Figure 7-27. ACM-2 Inventory Scaling Factors and Fits to the Observed Tritium Concentrations in 
Wells (a) 699-13-3A and (b) 699-12-2C from the Different Disposal Units in the 618-11 Burial Ground 

 No-Action Case for the Short-Term Unit-Release Scenario (Simulation H3)  
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7.6.2 Interim-Action Case 

The interim-action analysis case considers the impact of the surface barrier to be installed in 2025, 

assuming the recharge rate over the 618-11 Burial Ground footprint is reduced to 0.5 mm/yr.  

The ACM-1 concentration scaling for the long-term release shown in Figure 7-28 used the same 

inventories as the corresponding no-action case (Figure 7-20). The comparison indicated that the 

simulated peak concentrations are shifted from year 2042 to year 2027, associated with a reduction in 

concentration from 161 to 140 mg/L in well 699-13-3A. Similarly, the simulated concentrations in well 

699-12-2C decreased from 142 mg/L in the no-action case to 120 mg/L associated with the time shift 

from year 2046 to year 2036. The ACM-1 scaling results of the short-term unit release are shown in 

Figure 7-29, indicating only minor differences to the no-action case (Figure 7-21). 

The corresponding ACM-2 scaling results for the long-term unit release are shown in Figure 7-30, 

indicating a similar shift in the simulated peak concentration from 182 mg/L in year 2040 (Figure 7-22a) 

to 167 mg/L in year 2033 for well 699-13-3A (Figure 7-30a). For well 699-12-2C, the shift is from 

140 mg/L (Figure 7-22b) in year 2045 to 120 mg/L in year 2035 (Figure 7-30b). The ACM-2 scaling 

results of the short-term unit release are shown in Figure 7-31, indicating only minor differences to 

the no-action case (Figure 7-23).  

The difference in the tritium unit-release modeling for the long-term unit release showed only minor 

differences between the no-action case and the interim-action case (Figure 7-19), and the resulting scaling 

of the interim-action case. Figure 7-32 shows no apparent difference to the corresponding no-action case 

(H1) in Figure 7-24.  

The fitted inventory scaling factors and source-release times for the 50- and 10-year release scenarios, and 

the no-action and interim-action cases are summarized in Table 7-1 using the ACM-1 approach, and in 

Table 7-2 using the ACM-2 approach for nitrate and tritium. The scaled inventory estimates provide a 

range of possible inventories that could have been released. These inventory estimates are in the range of 

inventory estimates developed in CP-67995 (Table 4-6). 
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 N2: 50-year Release Caisson VPUs Trenches 

Inventory for 13-3A (kg): 10000 10000 0 

Inventory for 12-2C (kg): 0 0 200000 

Start Year for 13-3A: 1972     

Start Year for 12-2C: 1972   

  

  

Figure 7-28. ACM-1 Inventory Scaling Factors and Fits to the Observed Nitrate Concentrations in 
Wells (a) 699-13-3A and (b) 699-12-2C from the Different Disposal Units in the 618-11 Burial Ground 

 Interim-Action Case for the Long-Term Unit-Release Scenario (Simulation N2)  
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 N4: 10-year Release Caisson VPUs Trenches 

Inventory for 13-3A (kg): 5000 3000 0 

Inventory for 12-2C (kg): 0 0 120000 

Start Year for 13-3A: 1980     

Start Year for 12-2C: 1963   

 

 

Figure 7-29. ACM-1 Inventory Scaling Factors and Fits to the Observed Nitrate Concentrations in 
Wells (a) 699-13-3A and (b) 699-12-2C from the Different Disposal Units in the 618-11 Burial Ground 

 Interim-Action Case for the Short-Term Unit-Release Scenario (Simulation N4) 
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 N2: 50-year Release Caisson VPUs Trenches 

Inventory (kg): 0 0 200000 

Start Year: 1972     

 

 

Figure 7-30. ACM-2 Inventory Scaling Factors and Fits to the Observed Nitrate Concentrations in 
Wells (a) 699-13-3A and (b) 699-12-2C from the Different Disposal Units in the 618-11 Burial Ground 

 Interim-Action Case for the Long-Term Unit-Release Scenario (Simulation N2) 
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 N4: 10-year Release Caisson VPUs Trenches 

Inventory (kg): 0 0 110000 

Start Year: 1985     

 

 

Figure 7-31. ACM-2 Inventory Scaling Factors and Fits to the Observed Nitrate Concentrations in 
Wells (a) 699-13-3A and (b) 699-12-2C from the Different Disposal Units in the 618-11 Burial Ground 

 Interim-Action Case for the Short-Term Unit-Release Scenario (Simulation N4) 
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 H2: 50-year Release Caisson VPUs Trenches 

Inventory for 13-3A (Ci): 1000 1000 0 

Inventory for 12-2C (Ci): 0 0 1000 

Start Year for 13-3A: 1972     

Start Year for 12-2C: 1972   

 

 

Figure 7-32. ACM-1 Inventory Scaling Factors and Fits to the Observed Tritium Concentrations in 
Wells (a) 699-13-3A and (b) 699-12-2C from the Different Disposal Units in the 618-11 Burial Ground 

 Interim-Action Case for the Long-Term Unit-Release Scenario (Simulation H2) 
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Table 7-1. Summary of Fitted Inventory Scaling Factors and Source-Release Times for Nitrate  
and Tritium for the Different Cases Using the ACM-1 Approach 

 

Nitrate: 50 Year Release 

  

Nitrate: 10 Year Release 

Caisson VPUs Trenches Caisson VPUs Trenches 

Inventory for 

13-3A (kg) 
10,000 10,000 0   

Inventory for 

13-3A (kg) 
5,000 3,000 0 

Inventory for 

12-2C (kg) 
0 0 200,000   

Inventory for 

12-2C (kg) 
0 0 120,000 

Start Year for 

13-3A 
1972     

Start Year for 

13-3A 
1980   

Start Year for 

12-2C 
1972   

  

Start Year for 

12-2C 
1963   

 

Tritium: 50 Year Release  

  

Tritium: 10 Year Release 

Caisson VPUs Trenches Caisson VPUs Trenches 

Inventory for 

13-3A (Ci) 
1,000 1,000 0   

Inventory for 

13-3A (Ci) 
500 100 0 

Inventory for 

12-2C (Ci) 
0 0 1,000   

Inventory for 

12-2C (Ci) 
0 0 2,000 

Start Year for 

13-3A 
1972     

Start Year for 

13-3A 
1980   

Start Year for 

12-2C 
1972   

  

Start Year for 

12-2C 
1963   

VPU = vertical pipe unit 
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Table 7-2. Summary of Fitted Inventory Scaling Factors and Source-Release Times  
for Nitrate and Tritium for the Different Cases Using the ACM-2 Approach 

 

Nitrate: 50 Year Release 

  

Nitrate: 10 Year Release 

Caisson VPUs Trenches Caisson VPUs Trenches 

Inventory (kg) 0 0 200,000   Inventory (kg) 0 0 110,000 

Start Year 1972     Start Year 1985   

 

Tritium: 50 Year Release 

  

Tritium: 10 Year Release 

Caisson VPUs Trenches Caisson VPUs Trenches 

Estimated 

Inventory (Ci) 
0 0 15,000 

  

Estimated 

Inventory (Ci) 
0 0 3,000 

Start Year 1981     Start Year 1981   

VPU = vertical pipe unit 
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