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Figure 3. Location of Wells in the FTA 
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Figure 4. Location of Wells in the SSMA
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Abbreviations: Ca = calcium, Cl = chloride, Fe = iron, I = iodide, K = potassium, Mg = magnesium, µS/cm = microsiemens per centimeter, 

                Mn = manganese, Mo = molybdenum, Na = sodium, SO4 = sulfate, U = uranium, V = vanadium 
 

 
Figure 6. Data from Well 1001 for 2020 SSMA Saturated Zone (Injection 1) 
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Abbreviations: Ca = calcium, Cl = chloride, Fe = iron, I = iodide, K = potassium, Mg = magnesium, µS/cm = microsiemens per centimeter,     
Mn = manganese, Mo = molybdenum,Na = sodium, SO4 = sulfate, U = uranium, V = vanadium 

 
Figure 7. Data from Well 1005 for 2020 SSMA Saturated Zone (Injection 1) 
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Abbreviations: Ca = calcium, Cl = chloride, Fe = iron, I = iodide, K = potassium, Mg = magnesium, µS/cm = microsiemens per centimeter, 
Mn = manganese, Mo = molybdenum,Na = sodium, SO4 = sulfate, U = uranium, V = vanadium 

 
Figure 8. Data from Well 1011 for 2020 SSMA Saturated Zone (Injection 1)
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5.2 2020 SSMA Surface Infiltration without Added Sodium Bicarbonate 
 
The second 2020 SSMA tracer test was surface infiltration of river water (Figure 4 and Table 1) 
to test whether reactions occur on the unsaturated zone sediments in this area. Based on tracer 
concentrations (Appendix F), the in-line groundwater flow direction was from well 1001 to 1005 
to well 1011 (one well off-center). Results from those wells are shown below in Figure 9, 
Figure 10, and Figure 11, respectively. Results from all other wells are provided in Appendix J 
with files labeled as injection 2. 
 

 
Abbreviations: Ca = calcium, Cl = chloride, Fe = iron, I = iodide, K = potassium, Mg = magnesium,  
µS/cm = microsiemens per centimeter, Mn = manganese, Mo = molybdenum, Na = sodium, SO4 = sulfate,  
U = uranium, V = vanadium 
 

Figure 9. Data from Well 1001 for 2020 SSMA Surface Infiltration (Injection 2)
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Notes: Samples were taken from wells with the highest measured tracer concentrations during each test. Testing from  
2021 included the addition of sodium bicarbonate for the surface infiltration, whereas 2020 testing did not include any  
sodium bicarbonate addition.        
Abbreviations: infil. = infiltration, inj. = injection, Mo = molybdenum, U = uranium 

 
Figure 29. Uranium and Molybdenum Concentrations, Measured Versus Expected at the SSMA 
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6.2 FTA 
 
6.2.1 2020 Testing 
 
Major observations at the FTA that are applicable to 2020 saturated zone injections in the FTA 
well gallery include: 
• In the well 1020 injection without added alkalinity, both uranium and molybdenum are 

released from the solid phase (measured concentrations are greater than expected, 
Figure 30) with uranium concentrations exceeding the initial aquifer concentrations.  

• In the well 1020 injection with added alkalinity (done right after the no alkalinity injection), 
no additional uranium release is indicated, and uranium concentrations remain below the 
initial aquifer concentrations, indicating a loss of uranium to the solid phase. Molybdenum 
release from the solid phase is again indicated at early times (Figure 30), but concentrations 
at the end of the test are less than the initial aquifer concentrations. 

• For the injection in well 1025 with added alkalinity, the fast groundwater flow rates make 
for a limited monitoring period, but the results from this injection are like the well 1020 
injection without added alkalinity, though with less time for any observed concentration 
changes. Thus, uranium is released from the solid phase (measured concentrations are 
greater than expected, Figure 30) with uranium concentrations exceeding the initial aquifer 
concentrations.  

• Strong heterogeneity is confirmed by the different geochemistry in well 1023 (Appendix F). 
Groundwater flow appeared to be aligned with wells 1020 to 1023 with a west to east flow 
direction based on fluorescein dye detection. This led to a realignment of the well gallery. 
However, a strong tracer signal from the injection into well 1020 was not observed in the 
next aligned transect (wells 1025 through 1029, Figure 3, Appendix F), likely due to a 
north-south trending high hydraulic conductivity channel in this area. Because of this, the 
additional injection in well 1025 was completed.
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Abbreviations: Mo = molybdenum, U = uranium 
 

Figure 30. Uranium and Molybdenum Concentrations in the Injection Wells at the FTA in 2020 
 
 
6.2.2 2021 Testing 
 
For the FTA 2021 saturated zone injections, both uranium and molybdenum are released from 
the solid phase to the water phase in early time periods for all tests (measured exceeds expected 
concentrations, Figure 31). This release creates uranium concentrations during the tracer testing 
that are greater than the original aquifer concentrations, especially for the well 0859-3 injection 
with no added alkalinity (Figure 31). Molybdenum concentrations exceed the aquifer 
concentrations only for the two injections in well 0859-3. However, the starting aquifer 
concentrations for molybdenum in well 0859 are much lower than in well 0860 (Figure 31). The 
well 0860-3 injection with no added alkalinity is the only test where molybdenum concentrations 
return to values less than the original aquifer concentrations. 
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Abbreviations: Mo = molybdenum, U = uranium 
 

Figure 31. Uranium and Molybdenum Concentrations at the Injection Wells at the FTA in 2021 
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Appendix A 
 

Field Notes and Data Books Scans 
 
 

Please see separate .zip file for data. 
(Appendix A Field Notes and Data Books Scans.zip) 
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Appendix B 
 

Boring Logs and Well Construction 
 
 

Please see separate .zip file for data. 
(Appendixes B through I.zip) 



 

 

Appendix C 
 

Aquifer Test Data 
 
 

Please see separate .zip file for data. 
(Appendix B through I.zip) 



 

 

Appendix D 
 

Fluorescein Dye Injection Data 
 
 

Please see separate .zip file for data. 
(Appendix B through I.zip) 



 

 

Appendix E 
 

Injection Flow Rates 
 
 

Please see separate .zip file for data. 
(Appendix B through I.zip) 



 

 

Appendix F 
 

Geochemistry Master Data Files 
 
 

Please see separate .zip file for data. 
(Appendix B through I.zip) 



 

 

Appendix G 
 

Specific Conductance Probe Data 
 
 

Please see separate .zip file for data. 
(Appendix B through I.zip) 



 

 

Appendix H 
 

Water Levels 
 
 

Please see separate .zip file for data. 
(Appendix B through I.zip) 



 

 

Appendix I 
 

Data Files with PHREEQC Sis 
 
 

Please see separate .zip file for data. 
(Appendix B through I.zip) 



 

 

Appendix J 
 

Graphical Results 
 
 

Please see separate .zip file for data. 
(Appendix J Graphical Results.zip) 
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