
Figure E3.15. 
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Nitrate (a) Mass Flux and (b) Breakthrough Curves 
for Case 5 {Alternate Inventory) 
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E3.6.0 CASE 6: ALTERNATE INVENTORY DISTRIBUTION WITH INTERIM 
BARRIER 

This scenario involves simulating flow and transport for the cross-section through tanks BX- 108, 
BX-105, and BX-102, considering initial recharge rate of 100 mm/yr, placement of an interim 
barrier at year 2010, a closure barrier at year 2040 (i.e. , the interim barrier replaced by the 
closure barrier), no water line leak, a Kd of 0.6 mL/g for uranium-238, and an inventory 
distribution that is centered between tanks BX-105 and BX-102. 
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Figure E3.16. Uranium-238 (a) Mass Flux and (b) Breakthrough Curves 
for Case 6 (Alternate Inventory with Interim Barrier) 
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Figure E3.17. Technetium-99 (a) Mass Flux and (b) Breakthrough Curves 
for Case 6 (Alternate Inventory with Interim Barrier) 
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Figure E3.18. Nitrate (a) Mass Flux and (b) Breakthrough Curves for 
Case 6 (Alternate Inventory with Interim Barrier) 
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E3.7.0 CASE 7: BASE CASE WITH 50 MMNR METEORIC RECHARGE 

This scenario involves simulating flow and transport for the cross-section through tanks BX-108, 
BX-105, and BX-102, considering initial recharge rate of 50 mm/yr, no water line leak, no 
interim barrier until closure at year 2040, a Kd of 0.6 mL/g for uranium-238, and an inventory 
distribution that extends east of tank BX-102 to the BX tank farm fence line boundary. 
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Figure E3.19. Uranium-238 (a) Mass Flux and (b) Breakthrough Curves 
for Case 7 (50 mm/yr Recharge) 
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Figure E3.20. Tecnetium-99 (a) Mass Flux and (b) Breakthrough Curves 
for Case 7 (50 mm/yr Recharge) 
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Figure E3.21. Nitrate (a) Mass Flux and (b) Breakthrough Curves 
for Case 7 (50 mm/yr Recharge) 
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E3.8.0 CASE 8: BASE CASE WITH 30 MM/YR METEORIC RECHARGE 

This scenario involves simulating flow and transport for the cross-section through tanks BX-108, 
BX-105 , and BX-102, considering initial recharge rate of 30 mm/yr, no water line leak, no 
interim barrier until closure at year 2040, a Kd of 0.6 mL/g for uranium-238, and an inventory 
distribution that extends east of tank BX-102 to the BX tank farm fence line boundary. 
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Figure E3.22. Uranium-238 (a) Mass Flux and (b) Breakthrough Curves 
for Case 8 (30 mm/yr Recharge) 
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Figure E3.23. Technetium-99 (a) Mass Flux and (b) Breakthrough Curves 
for Case 8 (30 mm/yr Recharge) 
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Figure E3.24. Nitrate (a) Mass Flux and (b) Breakthrough Curves 
for Case 8 (30 mm/yr Recharge) 
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E3.9.0 CASE 9: BASE CASE WITH 10 MM/YR METEORIC RECHARGE 

This scenario involves simulating flow and transport for the cross-section through tanks BX-108, 
BX-105, and BX-102, considering initial recharge rate of 10 mm/yr, no water line leak, no 
interim barrier until closure at year 2040, a Kd of 0.6 rnL/g for uranium-238, and an inventory 
distribution that extends east of tank BX-102 to the BX tank farm fence line boundary. 
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Figure E3.25. Uranium-238 Mass Flux for Case 9 (10 mm/yr Recharge) 
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Figure E3.26. Technetium-99 (a) Mass Flux and (b) Breakthrough Curves 
for Case 9 (10 mm/yr Recharge) 
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Figure E3.27. Nitrate (a) Mass Flux and (b) Breakthrough Curves for 
Case 9 (10 mm/yr Recharge) 
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E3.10.0 CASE 10: BASE CASE WITH Kd = 0.1 ML/G FOR URANIUM-238 

This scenario involves simulating flow and transport for the cross-section through tanks BX-108, 
BX-105, and BX-102, considering initial recharge rate of 100 mm/yr, no interim barrier until 
closure at year 2040, a partition coefficient (Kd) of 0.1 mL/g for uranium-238, and an inventory 
distribution that extends east of tank BX-102 to the BX tank farm fence line boundary. 
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Figure E3.28. Uranium-238 (a) Mass Flux and (b) Breakthrough Curves for 
Case 10 (Uranium-238 Kd=0.1 mL/g) 
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E3.11.0 CASE 11: BASE CASE WITH Kd = 1 ML/G FOR URANIUM-238 

This scenario involves simulating flow and transport for the cross-section through tanks BX-108, 
BX-105, and BX-102, considering initial recharge rate of 100 mm/yr, no interim barrier until 
closure at year 2040, a partition coefficient (Kd) of 1.0 mL/g for uranium-238, and an inventory 
distribution that extends east of tank BX-102 to the BX tank farm fence line boundary. 
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Figure E3.29. Uranium-238 (a) Mass Flux and (b) Breakthrough Curves 
for Case 11 (Uranium-238 Kd=l mL/g) 
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E4.1.0 CASE 12: TRENCH B-38 WITH 55.4 MM/YR METEORIC RECHARGE 

This scenario involves simulating flow and transport for a cross-section west of tank BX-111 , 
considering initial recharge rate of 55.4 mm/yr, a 378,000-gallon leak in 1954, no water line 
leak, no interim barrier until closure at year 2010, and a unit inventory distribution for a sorbed 
species (i.e. , uranium-238, Kd = 0.6 mL/g) and a non-sorbing species (i .e., technetium-99 and 
nitrate). The unit inventory results are also scaled to the U-238, technetium-99, and nitrate 
inventory estimates for trench B-38 and all of the B trenches. 
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Figure E4.1. Case 12 Technetium-99 (a) Mass Flux and (b) Breakthrough Curves 
for Trench B-38 with Unit Inventory 
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Figure E4.2. Case 12 Nitrate (a) Mass Flux and (b) Breakthrough Curves 
for Trench B-38 with Unit Inventory 
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Figure E4.3. Case 12 Technetium-99 (a) Mass Flux and (b) Breakthrough Curves 
for Trench B-38 
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Figure E4.4. Case 12 Nitrate (a) Mass Flux and (b) Breakthrough Curves 
for Trench B-38 
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Figure E4.5. Case 12 Technetium-99 (a) Mass Flux and (b) Breakthrough Curves 
for all Eight Trenches 
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Figure E4.6. Case 12 Nitrate (a) Mass Flux and (b) Breakthrough Curves 
for all Eight Trenches 
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E4.2.0 CASE 13: TRENCH B-38 WITH 100 MM/YR METEORIC RECHARGE 

This scenario involves simulating flow and transport for a cross-section west of tank BX-111 , 
considering initial recharge rate of 100 mm/yr, a 378,000-gallon leak in 1954, no interim barrier 
until closure at year 2010, and a unit inventory distribution for a sorbed species 
(i.e., uranium-238, Kd = 0.6 mL/g) and a non-sorbing species (i.e. , technetium-99 and nitrate). 
The unit inventory results are also scaled to the uranium-238, technetium-99, and nitrate 
inventory estimates for trench B-38 and all of the B trenches .. 

AttE4_ 1213 E4-8 December 13, 2002 



(a) 

(b) 

RPP-10098, Rev. 0 

Figure E4.7. Case 13 Technetium-99 (a) Mass Flux and (b) Breakthrough Curves 
for Trench B-38 with Unit Inventory 
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Figure E4.8. Case 13 Nitrate (a) Mass Flux and (b) Breakthrough Curves 
for Trench B-38 with Unit Inventory 

7e+OO 

6e+OO 

5e+OO 

., ..... _,...,,,.,-
,_.. .. ..--, 

........ ~-·~••-"---------•-'•~---- -

······----
7e+08 

6e+08 

5e+08 

~ 4e+OO 
~ / Trench Fenoe Line Mass Flux -

Cumulative Mass (2nd Y axis) •····· ... 
4e+08 '@ 

:::, 

8 
2 

(b) 

AttE4_ 12 13 

3e+OO 
I 

3e+08 

2e+OO 
Case 13 

Un~ Inventory (1 kg) 
2e+08 

1e+OO 1e+08 

0 0 
aJOO 2aJ0 2400 2000 2800 :IJ00 

Time (year) 

10 ----------------------------- 10 CroS'S Section --
Trench Fence Line Average ~ 

Exclusion Bou rdary •~~-~­
River -~ 

Case 13 
Unit Inventory (1 kg) 

0 .1 ______________________ ..._ ___ __..._ ____ __, 0.1 

2000 2aJ0 2400 2000 2BOO :IJ00 

Time (year) 

2. 

8 
2 

E4-10 December 13, 2002 



(a) 

(b) 

RPP- 10098, Rev. 0 

Figure E4.9. Case 13 Technetium-99 (a) Mass Flux and (b) Breakthrough Curves 
for Trench B-38 
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Figure E4.10. Case 13 Nitrate (a) Mass Flux and (b) Breakthrough Curves 
for Trench B-38 
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Figure E4.11. Case 13 Technetium-99 (a) Mass Flux and (b) Breakthrough Curves 
for all Eight Trenches 
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Figure E4.12. Case 13 Nitrate (a) Mass Flux and (b) Breakthrough Curves 
for all Eight Trenches 
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E4.3.0 CASE 14: TRENCH B-38 WITH 100 MMNR METEORIC RECHARGE AND 
DELAYED CLOSURE BARRIER 

This scenario involves simulating flow and transport for a cross-section west of tank BX-111 , 
considering initial recharge rate of 100 mm/yr, a 378,000-gallon leak in 1954, no interim barrier 
until closure at year 2040, and a unit inventory distribution for a sorbed species 
(i.e., uranium-238, Kd = 0.6 mL/g) and a non-sorbing species (i .e., technetiurn-99 and nitrate). 
The unit inventory results are also scaled to the uranium-238, technetium-99, and nitrate 
inventory estimates for trench B-38 and all of the B trenches. 
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Figure E4.13. Case 14 Technetium-99 (a) Mass Flux and (b) Breakthrough Curves 
for Trench B-38 with Unit Inventory 
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Figure E4.14. Case 14 Nitrate (a) Mass Flux and (b) Breakthrough Curves 
for Trench B-38 with Unit Inventory 
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Figure E4.15. Case 14 Technetium-99 (a) Mass Flux and (b) Breakthrough Curves 
for Trench B-38 

....... 
m 
~ 
~ 
OI 
qi 

~ 

2.5e+OB 

2e+OB 

1.Se+oa 

1e+oa 

5e+07 / 
I 

0 
.. / 
~00 

' 

(/ 
.-,•" ,...., ... 

2200 

----·-······· .. ··· ........ , ........ . 

2400 

Trench Fence Line Mass Flux -
Cu mu lathre Mass (2nd Y axis) --······ 

Case 14 
B38 Inventory (1.84E-2 Ci) 

26:l0 2000 

Time (year) 

1.Be+10 

1 Be+ 10 

1.4e+ 10 

12e+10 

1e+10 

8e+0Q 

6e+0Q 

4e+0Q 

2e+0Q 

.... 0 

3:J00 

[ 
(JI 

" ~ 

16:l ------------------..------------ 100 

140 

1~ 

Cross Section -
Trench Fence Line Average ......... 

Exclu:sio n Boundary .. ,ww,,.. 140 
River -~ 

::::i' 100 

12) 

100 

80 
"" 
~ 00 
(JI 
qi 

~ 6:) 

40 

~ 

0 

Case 14 
B38 Inventory (1.84E-2 Ci) 

60 

40 

20 

L.....;:::::--_ ____..=========-=----------lo 
2000 2~0 2400 26:l0 2800 3:J00 

Time (year) 

AttE4_ 12 13 E4-18 December 13, 2002 



RPP-10098, Rev. 0 

Figure E4.16. Case 14 Nitrate (a) Mass Flux and (b) Breakthrough Curves 
for Trench B-38 
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Figure E 4.17. Case 14 Technetium-99 (a) Mass Flux and (b) Breakthrough Curves 
for all Eight Trenches 
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Figure E4.18. Case 14 Nitrate (a) Mass Flux and (b) Breakthrough Curves 
for all Eight Trenches 
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ATTACHMENT ES 

PEAK CONCENTRATIONS AND ARRIVAL TIMES 
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ES.LO PEAK CONCENTRATIONS AND ARRIVAL TIMES 

Table ES.1. Predicted Peak Uranium-238 Aqueous Concentrations<a) 
and Arrival Times (DWS (b) 21 pCi/L) 

U-238 
Cross-Section 

BX Fence Line 
Exclusion Boundary Columbia River 

Concentration Boundary 

(pCi/L) Time Concentration Time Concentration Time Concentration Time Concentration 

Case l 2149 8.50E-0l 2147 l.04E-0l 2395 3.49E-02 - -

Case 2 2999 9.96E-02 2999 l.21E-02 2999 3.80E-03 - -

Case 3 2007 2.3 1E+04 2007 2.82E+03 2237 l.87E+02 - -

Case 4 2075 2.99E+00 2075 3.65E-0l 2333 l.l0E-01 - -

Case 5 2284 4.22E-0 l 2283 5.14E-02 252 1 l .74E-02 - -

Case 6 2999 6.06E-02 2999 7.39E-03 2999 2.23E-03 - -

Case 7 2999 l.08E-0 l 2999 l.32E-02 2999 4.09E-03 - -

Case 8 2999 2.48E-02 2999 3.02E-03 2999 7.80E-04 - -

Case 9 2999 3.72E-04 2999 4.53E-05 2999 5.98E-06 - -

Case 10 2063 5.44E+02 2063 6.63E+0l 2139 7.43E+00 2552 2.91E+00 

Case 11 2999 4.43E-02 2999 5.39E-03 2999 2.40E-03 - -

Table entries marked with a dash(- ) indicate that peak concentrations were insignificant. 
(a) Simulated uraniwn-238 peak concentrations for the trench cases (i.e., cases 12, 13, and 14) were insignificant. 
(bl Drinking water standard (DWS) based on a limit of 30 µg/L and a conversion fac tor of 6.93 x l 0-7 Ci/g. 
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Table ES.2. Predicted Peak Technetium-99 Aqueous Concentrations 
and Arrival Times (DWS 900 pCi/L) 

Tc-99 
Cross-Section BX Fence Line 

Exclusion Boundary Columbia River 
Concentration Boundary 

(pCi /L) Time Concentration Time Concentration Time Concentration Time Concentration 

Case 1 2048 6.65E+03 2048 8.05E+02 2087 5.31E+Ol 2300 2.27E+0l 

Case 2 2015 6.58E+03 20 15 7.97E+02 2056 4.67E+0l 2283 l.49E+0 l 

Case 3 2002 l.40E+05 2002 1.69E+04 2042 3.02E+02 2262 4.68E+0l 

Case 4 2007 l.67E+04 2007 2.02E+03 2049 7.84E+0l 2283 2.62E+0l 

Case 5 2017 5.79E+03 2017 7.02E+02 2091 4.46E+0 1 2303 l.95E+0l 

Case 6 2017 5.78E+03 2017 7.00E+02 2058 4.21E+0l 2283 l.34E+0l 

Case 7 2028 3.59E+03<•l 2028 4.35E+oi•l 2069 2.80E+0l 2300 l.15E+0l 

Case 8 2043 2.27E+03<•l 2043 2. 75E+oi•l 2084 1.82E+0l 2310 8.0lE+00 

Case 9 2109 8.33E+02C•l 2109 l.0l E+oi•l 2149 6.78E+O0 2370 3.39E+00 

Case 10 2048 6.65E+03 2048 8.05E+02 2087 5.31E+0l 2300 2.27E+0l 

Case 11 2048 6.65E+03 2048 8.05E+02 2087 5.31E+0l 2300 2.27E+0l 

Unit Inventory 

Case 12 2036 l.31E+03 2036 2.02E+0l 2077 l.46E+O0 2301 6.74E-0l 

Case 13 2025 4.39E+03 2025 6.75E+0l 2065 4.75E+O0 2288 l.98E+00 

Case 14 2052 8.11 E+03 2052 l.25E+02 2090 8.90E+O0 2307 3.76E+00 

B-38 Trench 

Case 12 2036 2.41E+0l 2036 3.7 lE-0 1 2077 2.69E-02 2301 l.24E-02 

Case 13 2025 8.08E+0l 2025 1.24E+00 2065 8.74E-02 2288 3.64E-02 

Case 14 2052 l.49E+02 2052 2.30E+00 2090 l.64E-0l 2307 6.92E-02 

All Trenches 

Case 12 NA NA 2036 l.69E+02 2077 1.2 lE+0 l 230 1 5.60E+00 

Case 13 NA NA 2025 5.61E+02 2065 3.95E+0l 2288 l.65E+0l 

Case 14 NA NA 2052 1.04E+03 2090 7.40E+0l 2307 3.12E+0l 

(al Actual cross-section peak is - 600 pCi/L and actual average WMA fence peak is - 20 Ci/L. Both peaks occur in 
the year 2000 due to initial conditions near the water table. Values in table represent changes in peak 
concentrations due to variations in meteoric recharge. 

DWS = drinking water standard 
NA = not applicable 
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Table ES.3. Predicted Peak Nitrate Aqueous Concentrations 
and Arrival Times (DWS 45,000 µg/L) 

N0 3 BX Fence Line Cross-Section 
Boundary Exclusion Boundary Columbia River 

Concentration 

(µg/L) Time Concentration Time Concentration Time Concentration Time Concentration 

Case l 2012 3.69E+04 20 12 4.51E+03 2053 2.54E+02 2279 7.14E+0l 

Case 2 20 12 3.69E+04 20 12 4.50E+03 2053 2.53E+02 2276 6.63E+0 l 

Case 3 2002 5.06E+05 2002 6.l 7E+04 2042 8.92E+02 2262 l.39E+02 

Case 4 2006 l.05E+05 2006 l.28E+04 2047 3.88E+02 2272 8.42E+0 l 

Case 5 2000 3.46E+04 2000 4.22E+03 2055 2.32E+02 2280 6.76E+0 l 

Case 6 2000 2.46E+04 2000 4.22E+03 2055 2.31E+02 2277 6.32E+0 l 

Case 7 2023 2.01E+o4(a) 2023 2.45E+o3Ca) 2064 l.56E+02 2288 5.44E+0 l 

Case 8 2036 l.26E+o4C•l 2036 l.54E+03Ca) 2077 l.0 1E+02 230 1 4.23E+0 l 

Case 9 209 1 4.65E+o3 C•l 2091 5.68E+oi(•l 2131 3.81E+0l 2353 l.91E+0l 

Case 10 20 12 3.69E+04 20 12 4.51E+03 2053 2.54E+02 2279 7.14E+0 l 

Case 11 2012 3.69E+04 2012 4.51E+03 2053 2.54E+02 2279 7. 14E+0l 

Unit In ventory 

Case 12 2036 1.3 l E+00 2036 2.02E-02 2077 l.46E-03 230 1 6.74E-04 

Case 13 2025 4.39E+00 2025 6.76E-02 2065 4.75E-03 2288 l.98E-03 

Case 14 2052 8. 1 l E+00 2052 l .25E-0 l 2090 8.90E-03 2307 3.76E-03 

B-38 Trench 

Case 12 2036 l.73E+05 2036 2.67E+03 2077 l .93E+02 2301 8.90E+0l 

Case 13 2025 5.79E+05 2025 8.93E+03 2065 6.27E+02 2288 2.6 1E+02 

Case 14 2052 l.07E+06 2052 l.65E+04 2090 l.1 7E+03 2307 4.96E+02 

All Trenches 

Case 12 NA NA 2036 3.90E+04 2077 2.82E+03 2301 l.30E+03 

Case 13 NA NA 2025 l.30E+05 2065 9.17E+03 2288 3.82E+03 

Case 14 NA NA 2052 2.41E+05 2090 l.72E+04 2307 7.26E+03 

(•)Actual cross-section peak is 3.5 x 104 µg/L and actual average WMA fence peak is - 4 x 103 µg/L. Both peaks 
occur in the year 2000 due to initial conditions near the water table. Values in table represent changes in peak 
concentrations due to variations in meteoric recharge. 

DWS = drinking water standard 
NA = not applicable 
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