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Ron,

Per below all Grant documents are public.   I have attached the Assistance Agreement, the
Project Narrative File, the Project Management Plan, the Budget Information Sheet and the
Contact Sheet.

Quarterly Progress Reports are required by DOE.  The template is attached.  Would that be a
useful report to be submitted to NRC to measure project status?

Thank you.

Mark Pelizza

From: Lovejoy, James B <lovejojb@id.doe.gov>
Sent: Wednesday, October 18, 2023 11:29 AM
To: Mark Pelizza <mspelizza@msn.com>
Subject: RE: Question
 
Yes it’s public 

Sent with BlackBerry Work
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To: Lovejoy, James B <lovejojb@id.doe.gov>
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Hi Jim,

Are the Grant Award Documents public information that I can provide to other agencies?  I think so
but I was asked to ask you.

Thanks.

Mark Pelizza

Sent from my iPhone
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        of the U.S. natural resource industry at
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        groundwater geochemical conditions to background
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        experiments that first maximize mixing between
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Project Narrative File 
 


 


Organization: NuFuels, Inc.  


Funding Opportunity Number: DE-FOA-0002491 


Project Title: Laboratory-Scale In-Situ Recovery and Restoration Demonstration Using 


Uranium Deposit Core Materials 


 


PI: Mark Pelizza, NuFuels, Inc. 3217 Breton Drive Plano, TX  75025, Tel: (214) 683-8889, 


mspelizza@msn.com  


 


Co-PI: Nathan Conroy, Earth Systems Observations (EES-14), Earth and Environmental 


Sciences Division, Los Alamos National Laboratory, P.O.Box 1663, MS J966, Los Alamos, NM 


87545, Tel: 505-667-2172 (office), nconroy@lanl.gov 


 


Co-I: Hakim Boukhalfa, Earth Systems Observations (EES-14), Earth and Environmental 


Sciences Division, Los Alamos National Laboratory, P.O.Box 1663, MS J966, Los Alamos, NM 


87545, Tel: 505-667-8916 (office), hakim@lanl.gov 


 


Team partnership: 


Team Project Scope Split Fed Funding Split 


NuFuels, Inc. 55.3% 25% 


Los Alamos National Laboratory 44.7% 75% 
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PROJECT OBJECTIVES 
Overview 


Concerns over groundwater usage and the associated disposal of wastewater hinders the cost-


effectiveness of uranium in-situ recovery (ISR) operations and restoration efforts at many legacy 


sites associated with DOE and DOD. Any enhancement in the efficiency of groundwater usage 


and cost reduction related to subsurface remediation could have a large impact on the global 


competitiveness of the U.S. natural resource industry at restoration strategy at numerous legacy 


sites. The objective of the proposed research project is to demonstrate the capacity to restore 


groundwater geochemical conditions to background levels at uranium recovery operations 


through the application of restoration strategies optimized for pore-water/flow-water mixing and 


exchange. This will be accomplished by laboratory-scale experiments that first maximize mixing 


between pore-water and flow-water and then evaluate the performance of these maxing strategies 


in simulated post-ISR restoration approaches, including but not limited to, 1) groundwater 


sweeping, 2) active treatment through reverse osmosis and recirculation operations, 3) 


amendment injections, and 4) natural attenuation processes. The primary focus though will be on 


ISR restoration technologies that would result in reduced groundwater consumption during 


groundwater restoration activities following uranium ISR operations, though the results are likely 


to aid in the reduction of water usage at other uranium recovery related groundwater restoration 


projects such as legacy tailings operations. This study will be performed using uranium rich core 


collected from multiple representative locations from Nuclear Regulatory Commission (NRC) 


licensed ISR uranium properties owned by NuFuels, Inc. in the Grants Uranium District of New 


Mexico.    


Specific project objectives include: 


1. Construction of a representative laboratory-scale ISR testing facility that can be used to 


optimize pore-water/flow-water mixing and post-ISR restoration strategies.  


2. Use the ISR testing facility to test new restoration strategies aimed at reducing the 


volume of water required to complete restoration and optimize the long-term stability of 


the restored subsurface.  


3. Evaluate the economic impact of the new restoration strategies on domestic uranium 


production  


 


The key innovations of the proposed research include:  


1. Optimization of pore-scale mixing to improve the effectiveness of sweep operations and 


amendment deployment.  


2. Examination of the effect of acoustic stimulation on pore-scale mixing.  


3. Laboratory investigation of the potential impact of natural attenuation on the fate of 


uranium and other trace metals.  


If successful, this study will have a significant impact on reducing the cost related to ISR, 


reducing the amount of water used in restoration efforts, and create a pathway for more 


sustainable uranium recovery in the United States. Additionally, a successful demonstration of 


the effectiveness of the remedial approaches developed in this research could inform regulators 


of how to setup robust and effective monitoring programs. Although the research developed here 


is geared towards the uranium industry, the techniques and strategies developed would benefit 
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many DOE and DOD as well as legacy industrial sites that would benefit from water-efficient 


remedial approaches. 


Background 


During the uranium ISR process, a leaching solution or “lixiviant” is injected into a permeable 


ore zone rich with uranium to solubilize and extract the uranium. The lixiviant solution often 


contains both an oxidant (i.e., oxygen) and a complexant (i.e., CO3
2-). The oxidant is used to 


oxidize/dissolve U(IV) minerals (e.g., uraninite or coffinite) and the complexant is used to form 


soluble mobile U(VI)-carbonate complexes (e. g., UO2(CO3)3
4-), which do not strongly adsorb to 


the subsurface matrix. The solubilized uranium is then pumped to surface treatment facilities, 


where it is extracted using ion-exchange resins. The water is then treated, refortified, and 


reinjected into the formation. This process is repeated until extracted uranium concentrations 


drop below economical levels. At the completion of extraction (i.e., recovery) operations, the 


mined ore zone is flushed with groundwater to remove residual uranium, lixiviant, and other 


residual trace metals. Groundwater sweeping is typically coupled with reverse osmosis treatment 


to remove trace metal contaminants from the flushing water. Multiple cycles of groundwater 


sweeping and reverse osmosis treatment are required to reduce the concentrations of uranium 


and other metals to acceptable levels (Davis and Curtis, 2007). The process is effective and 


acceptable concentrations are often initially achieved after only a few pore volumes of flushing 


(Borch et al. 2012). Concentrations of uranium tend to gradually rebound however, most likely 


due to desorption/diffusion of U(VI) complexes formed during ISR, but adsorbed to less 


hydrologically accessible regions of the host rock (e.g., matrix pore spaces) and therefore 


insufficiently flushed during the recovery or restoration phases (Catchpole and Kuchelka, 1993, 


Davis and Curtis, Darling 2008, 2007, Hall, 2009). This rebounding then requires further aquifer 


restoration using additional sweeps of reverse osmosis treated groundwater, in an asymptotic 


trend of diminishing returns. These additional restoration operations require large amounts of 


groundwater and produce large amounts of wastewater that must subsequently be disposed of. 


For example, a single 5-spot ISR pattern (50 feet × 50 feet) with an ore zone thickness of 12 feet, 


a porosity of 0.3, a horizontal dispersion factor of 1.5, and a vertical dispersion factor of 1.3, 


would require approximately 1.2 million gallons of water to circulate 9 pore volumes (PVs) for 


restoration. If reverse osmosis recovery were 80 % (i.e. 20 % of inlet water goes to the reject 


stream), 240,000 gallons of wastewater is produced and must subsequently be disposed of by 


injection into deep wells. A commercial ISR operation will consist of hundreds of these 5-spot 


ISR patterns, thus, the total volumes of wastewater produced can be enormous.  


 


Once uranium ISR operations have been terminated, the extraction area groundwater must be 


returned to either 1) pre-ISR background conditions, 2) meet or exceed EPA drinking water 


standards, or 3) meet or exceed an alternate concentration limit agreed to by the ISR operator and 


the NRC or a state regulatory agency. To date, no ISR site has restored all groundwater 


constituents of concern to pre-operational concentrations and most receive alternate 


concentration limits for at least one regulated constituent (Hall 2009). In the long-term, the 


concentrations that rebound often require additional restoration efforts and long-term monitoring. 


Restoration efforts using chemical amendments such as H2S, dithionite injections, or 


biostimulant injections to restore reducing conditions in the subsurface have shown limited 
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efficacy (Power Resources Inc, 2004, Ruiz et al. 2019). The inefficiency of these remediation 


efforts is due, in part, to the relatively short-term nature of these efforts and the inability of the 


amendments applied to permeate the micro-porosity of the ore zone (Power Resources Inc, 2004, 


Davis and Curtis, 2007). Both the lixiviant and the restoration flushing water and amendments 


tend to remain in the main flow pathways and do not adequately penetrate the pore-spaces rich in 


uranium and other trace metals. Optimizing the hydrological and geochemical controls on pore-


water/flow-water mixing and exchange to promote efficient propagation of uranium from the 


micro-pores and amendments to the micro-pores within the ore zone is key to developing cost-


effective water usage reducing recovery and restoration strategies. Similarly, under unlined 


tailings impoundments at legacy uranium recovery operations, soluble U(VI) is a common 


element requiring groundwater remediation. Remediation strategies proposed for the stabilization 


of mine tailings have the same issues described above. Poor hydrological controls and lack of 


mixing between the amendments/recirculated water with contaminated regions of the aquifer 


limit the effectiveness of applied restoration approaches. The objective of this study is to 


determine the hydrological and geochemical parameters critical to optimizing mixing of pore-


waters with waters in the dominant flow paths relevant to uranium ISR operations and post-ISR 


restoration for all regulated constituents. Our research approach is designed to address the 


challenges related to increasing uranium recovery during ISR operations and developing a cost 


effective restoration approach that minimizes water requirements and wastewater produced. A 


laboratory-scale ISR testing facility is proposed that will enable controlled experiments to be 


performed, specifically targeting: 1) groundwater sweeping, 2) active treatment through reverse 


osmosis and recirculation operations, 3) amendment injections, and 4) natural attenuation 


processes.  


 


Work Plan Summary 


 


Task 1. Drilling, Core Retrieval, and Borehole Logging 


Task 2. Optimization of Pore-Scale Mixing 


Task 2.1 Microfluidic Optimization of Pore-Scale Mixing 


Task 2.2 Impact of Acoustic Stimulation on Pore-Scale Mixing 


Task 3. Construction of Laboratory-Scale ISR Testing Facility at LANL 


Task 4. Optimization of ISR Process Parameters. 


Task 5. Optimization of Post-ISR Restoration Strategies 


Task 5.1 Optimization of Reverse Osmosis Sweep Efficiency 


Task 5.2 Reverse Osmosis with Abiotic Reduction (Dithionite) 


Task 6. Laboratory Evaluation of Natural Attenuation 


Task 7. Techno-Economic Evaluation of Remedial Strategies from Task 4 and Task 5 


 


Detailed Work Plan 


The challenges outlined in our research approach will be addressed in a series of laboratory tests 


that are made possible by a collaboration between NuFuels, which owns uranium properties at 


locations in the Grants Uranium District of New Mexico, and Los Alamos National Laboratory 


(LANL), whose scientists have significant interest and expertise in radionuclide geochemistry 


and environmental transport processes. NuFuels is interested in developing effective 
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groundwater restoration approaches that are cost effective and are compliant with the applicable 


regulatory requirements in New Mexico. They are also interested in significantly reducing water 


usage and creating more sustainable ISR operations. LANL is interested in performing state of 


the art research focused specifically on addressing the needs of ISR, but more broadly in 


leveraging LANL’s expertise and knowledge in actinide science and access to specialized 


facilities and equipment that is specifically designed to handle actinides to uranium help advance 


the science of subsurface remediation. While the research proposed here is specific ISR 


operation, the challenges outlined here are important to the management and cleanup of legacy 


sites associated with DOE and DOD.  


Task 1. Drilling, Core Retrieval, and Borehole Logging  


The laboratory-scale research program proposed herein will utilize uranium-bearing sandstone 


core and groundwater obtained from multiple representative locations in the Grants Uranium 


District of New Mexico owned by NuFuels and licensed by the NRC for ISR. These core 


materials will be obtained either from the Church Rock Section 8 uranium deposit or the 


Crownpoint Section 24 uranium deposit, depending on timelines and site-access logistics. At 


Church Rock, core would be obtained near one or more existing wells (CR4, CR5, CR6 and 


CR8), from the same stratigraphic horizons that these four wells are completed in. At 


Crownpoint, cores would be obtained near one or more existing wells (CP-2, CP-3, CP-5, CP-6, 


CP-7, CP-9), also from the same stratigraphic horizons that these wells are currently completed 


in. The existing wells will be used to provide representative groundwater from the same 


stratigraphic horizons as the extracted core. At both sites, the wells are spaced evenly across the 


uranium deposits, thus, providing representative core and groundwater from a variety of 


locations across the ore body. By obtaining core adjacent to the existing wells, in the same 


completion intervals, the same interval will be subjected to in situ column testing as was the 


water obtained. This will ensure that all experiments are as representative of the natural 


background geochemical characteristics of uranium deposits as possible.   


 


Core drilling operations will utilize a standard 1500 or 2500 class rotary truck-mounted drill rig. 


The upper lithologies of each drill hole will be penetrated with standard mud rotary drilling 


techniques, using bentonite-based drilling fluids, with minimal additives to control swelling and 


spalling of the Mancos Formation. The standard rotary drill tools would be switched out for core 


drilling equipment (3.345 in. diameter core), or similar, prior to intersecting the target 


formation(s) for core collection. Drilling fluids will be thinned as practicable to prevent core 


damage while still maintaining drill hole wall stability. Core may be collected within both the 


Poison Canyon Sandstone and the Westwater Canyon Member of the Morrison Formation, 


which are the geologic units that host the uranium mineralization in the Churchrock district of 


the Grants Mineral Belt. Total vertical section cored in each drill hole will be determined by the 


on-site geologist, and will be based on well-defined data requirements. All drill depths and core 


points will be based on borehole data from the existing background wells and adjacent historical 


exploration holes, as well as by direct observation by NuFuels geological staff. 


 


Every precaution will be taken to minimize oxidation of the core, by sealing core material in a 


nitrogen-filled vessel as soon as it is removed from the ground. Up to four core holes are planned 


which will be drilled as offsets to the existing background wells; all completed in the roll front 


mineralization in the Westwater Canyon Member of the Morrison Formation. The planned drill 
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hole locations represent the diverse spatial, mineralogical and redox characteristics of the 


uranium deposits that were previously studied during background sampling associated with 


permitting and licensing. As such, extensive temporal water sampling results are available from 


the monitor wells. All of the core holes, including those intervals that will be drilled by rotary 


methods, will be logged (examined and geological and mineralogical characteristics recorded) by 


the site geologist. Following completion of the core holes, drilling fluids will be circulated to 


clean and stabilize the hole prior to geophysical logging, which will include prompt fission 


neutron (PFN), natural gamma, spontaneous potential (SP), short-normal resistivity, and a drill 


hole deviation survey. Once brought to the surface, cores will be cleaned, measured, protected 


from oxidation by sealing in airtight plastic sleeves and purging the sleeves with nitrogen. Cores 


will then be taken to the NuFuels Crownpoint facility for more detailed geological examination 


and description. After the core has been examined it will be shipped to the Los Alamos National 


Laboratory (LANL) ISR Testing Facility. Because the ISR and restoration simulations will 


utilize groundwater from the project site, groundwater will be collected from the existing 


monitoring wells and sent also to the LANL ISR Testing Facility.    


Task 2. Optimization of Pore-Scale Mixing 


One of the key deficiencies of current recovery and restoration strategies is related to incomplete 


mixing between the dominant recovery/restoration flow paths and the sandstone matrix pore-


spaces (Power Resources Inc, 2004, Ruiz et al. 2019), which contain uranium. In fact, during the 


course of ISR operations, recovery/restoration flow paths tend to become more distinct, limiting 


the contact of injected fluids with materials within the matrix pores (Reimus et al. 2019). Prior to 


testing post-ISR restoration strategies on the ISR mined columns, microfluidic experiments will 


be used to optimize the geochemical and flow parameters that influence mixing between pore-


water and flow-water. Microfluidic devices will be constructed to examine how chemical 


gradients and changes in the chemical properties of fluids impact mixing in sandstone pores. 


Novel acoustic stimulation will also be tested to examine its impact on mixing at the pore-scale. 


Geochemical and flow parameters optimized at the pore-scale will then be used in the column 


experiments. 


 


We will focus on understanding how solution chemistry (e.g., ionic strength, pH, alkalinity, and 


chemical composition) of injected solutions, their injection rates, and potentially the addition of 


acoustic stimulation can be used to improve mixing between matrix pores and the dominant flow 


paths. Pore-scale mixing studies will be conducted at LANL’s state of the art microfluidic 


laboratory. Microfluidic devices will be constructed with ore zone materials. The mineralized 


sandstone materials will be loaded into microfluidic devices that are sufficiently thin to 


approximate a 2D flow system. Mixing optimization experiments will be performed to improve 


mixing as a function of flow conditions and by varying the chemical composition of the injected 


solutions. We will use solutions amended with fluorescent dyes to facilitate visual observation of 


mixing and transport within the microfluidic device. Image processing will be performed using 


ImageJ to measure dye concentrations. Concentration profiles will be correlated with flow 


parameters and injected solution chemistry to gain an understanding of fluid mixing at the 


microscopic/pore-scale. More details on the microfluidic system can be found in previous 


descriptions from our team (Porter et Al. 2015). Briefly, the system consists of a microscope 
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visualization system, injection pumps, and a software platform for image processing. The 


micromodels are filled with a solution simulating the pore fluids, which is displaced by the 


sweeping solution containing the fluorescent dye. The imaging allows the capture of 


mixing/displacement and preferential flow within the model. We will also examine the impact of 


acoustic stimulation on mixing at the pore-scale. Acoustic transducers will be mounted directly 


on the microfluidic device and acoustic stimulations will be applied to the micromodel. The 


acoustic wavelength and frequencies will be varied to assess if acoustic stimulations could be 


used to enhance pore-scale mixing. 


 


Task 3. Construction of Laboratory-Scale ISR Testing Facility at LANL  


A laboratory-scale ISR testing facility will be constructed by NuFuels at LANL that will 


simulate the subsurface conditions at approximately 450 feet of hydrostatic pressure. 


Experimental columns will be 6 feet in length and will be fabricated from 4-inch diameter 


stainless steel tubing specifically for this purpose. This testing facility will be used to simulate 


both the uranium recovery phase and the restoration phase under a variety of post-ISR restoration 


schemes. A flow diagram of the proposed column experiments is shown in Figure 1. Note that this 


drawing represents a single column system, which will be one of a set of four identical systems.  
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Leach system will consist of the following 


procedures:


1) Each extraction column will have its 


own feed tank, let down tank, IX column 


and secondary lixiviant tank.


2) Lixiviant feed tank is filled with site 


water, sealed, pressurized to operating 


pressure with gaseous O2 and CO2 at a 


ratio of 99:1. Solution is allowed to age for 


several days. Head pressure is topped 


with O2 each day. pH is adjusted by 


K2CO3 as needed.


 


3) Irrigation begins utilizing O2 pressure as 


the mobilizing force. Flow through the 


individual columns is controlled by the 


outlet valve. PLS is collected in the let 


down tank at ambient pressure.


 


4) Each calendar day, 530 ml is removed 


from each column. Flow then stops until 


the next day.


5) Once sufficient volume has been 


collected in the let down tank, the PLS is 


pumped through an IX column containing 


a strong base anion resin.  


6) Effluent from the IX column is collected 


in a secondary feed tank, which is then 


conditioned for use in the column in a 


manner identical to that in step (1). This is 


done at such a time that the tank can sit 


for several days prior to the intended use. 


7) Once the liquid level of the lixiviant feed 


tank is low, this tank is swapped out for 


the secondary pressure tank. The roles of 


the tanks then swap as well. 


Sample port


Let down/
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Figure 1. Pressurized column setup (one of four proposed systems shown).  


 


The ISR testing facility will be constructed within a temperature controlled radionuclide 


geochemistry laboratory facility. This state of the art facility also houses all of the 


instrumentation necessary to measure the concentrations of constituents of interest within the 


eluents and monitor the progress of the simulated ISR operation and post-ISR restoration 


strategies.  


Task 4. Simulation of ISR Process 


Once transported from the field under anaerobic conditions, core samples will be crushed to 0.5” 


and composited under an anaerobic atmosphere. During this phase, visual observation and 


description of the core will be evaluated with the downhole geophysical logs and radiometric 


screening of the core in the lab to determine the most appropriate material for inclusion into each 


individual column; permeability, grain size, sorting, mineralogy, and uranium content will all be 


considered when selecting the most appropriate material. Once the columns have been packed 
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with representative core materials, a uranium recovery phase of approximately 30 pore volumes 


(PV) of groundwater lixiviant will be passed through the packed column (i.e. the uranium recovery 


phase) prior to the testing of restoration schemes; the uranium solution response will dictate the 


exact number of PVs used. During the uranium recovery phase, gaseous oxygen and carbon 


dioxide will be introduced and maintained in groundwater lixiviant supply solution at sufficient 


concentrations to ensure oxidizing conditions and sufficient carbonate ion concentration, as well as 


to increase the vessel pressure to supply motive force for flow through the column. Potassium 


bicarbonate and/or carbonate will be added to the lixiviant make up at a concentration of 1 g/L 


prior to tank pressurization and to adjust the pH, as necessary. To ensure oxygen saturation under 


the experimental conditions, the prepared groundwater lixiviant will be allowed to sit for several 


days prior to using in the column experiments to allow the oxygen to reach equilibrium. The 


pressure will be topped off with oxygen during this period to ensure that the solution remains in 


equilibrium with the head space. Leached uranium concentrations will be monitored throughout the 


uranium recovery phase. Following the uranium recovery phase, a variety of restoration schemes 


will be used to determine the optimal hydrological and geochemical parameters for groundwater 


sweeping, active treatment through reverse osmosis and recirculation operations, amendment 


injections, and natural attenuation processes.  


Task 5. Optimization of Post-ISR Restoration Strategies 


Column experiments will be used to examine the efficiency of restoration operations using 


reverse osmosis water (only) and evaluate the long-term stability of the down gradient 


groundwater quality. In a parallel system, reverse osmosis will be coupled with chemical 


amendments (i.e., sodium dithionite) and compared with the reverse osmosis treatment alone. 


The use of acoustic stimulation at the column scale will be considered if studies at the 


microscopic scale show significant improvement of mixing at the pore scale. Long-term stability 


of the water quality of the effluents will be monitored for uranium and other trace metals of 


interest. The outcome of this task will be a set of data on water quality and water utilization that 


be used as input for the economic evaluation of the cost of post-ISR treatments. Details of the 


different subtasks are provided below: 


Task 5.1 Optimization of Reverse Osmosis Sweep Efficiency 


The optimized parameters determined from Task 3 will be applied in the ISR testing facility to 


start the optimization of the post-ISR restoration strategies. The first post-ISR restoration 


strategy will be optimized for water usage reduction will simulate recirculation with reverse 


osmosis treated water using the geochemical and flow parameters determined from the 


microfluidic studies. During this phase two parallel setups will be run simultaneously. The first 


setup will utilize un-optimized recirculation, similar to current ISR operations. The second setup 


will up-scale the optimization parameters learned in Task 2 to increase pore-water/flow-water 


mixing and exchange to promote efficient propagation of uranium and other trace metals from 


the pore-spaces. Long-term observation of water quality and water usage will be monitored for 


techno-economic evaluation (Task 7).  


 


Task 5.2 Optimization of Reverse Osmosis with Abiotic Reduction (Dithionite) 


Reverse osmosis treated water typically meets or exceeds drinking water standards, and during 


restoration activities is reinjected back into the wellfield further diluting the impacted 


groundwater base leaching solutions toward baseline quality. Although reverse osmosis is highly 







11 


 


effective at removing ions that have been introduced as part of the groundwater lixiviant, it does 


not restore the baseline redox conditions in the formation. Therefore, additional amendments are 


needed to restore and stabilize the formation to pre-ISR conditions. One column will be set up to 


restore groundwater using reverse osmosis followed by the introduction of a chemical 


amendment (i.e., sodium dithionate) to push column redox conditions towards reducing. In this 


test, the chemical amendment will be introduced to the recirculation stream for several pore 


volumes. Similar to Task 5.1, optimized pore-water/flow-water mixing parameters will be used 


to promote efficient propagation of reductant into the matrix pore-spaces. The treated column 


will then be swept with untreated groundwater for performance evaluation. Water quality will be 


monitored before, during, and after treatments for parameters to evaluate the treatment 


performance, including pH, dissolved concentrations of uranium, Fe(II), SO4
2-and HCO3


-/CO3
2-, 


residual remediant (i.e. dithionite), and permeability. Long-term observation of water quality and 


water usage will be monitored for techno-economic evaluation (Task 7). 


Task 6. Laboratory Evaluation of Natural Attenuation 


Following the restoration schemes described in Tasks 5.1 and 5.2, native groundwater will be 


passed through the restored core columns and into core obtained from outside of the formation 


downstream from the projected ISR wellfield area. This will simulate groundwater flow from 


upstream of the produced wellfield formation, through the ISR produces wellfield formation, and 


to un-affected native subsurface downstream from the produced ISR wellfield area. We will 


monitor the ability of the unaltered core to attenuate the transport of uranium and other trace 


metals of interest. Tracers will be used to characterize the hydrological properties of the column 


at the start and towards the end of the run. Meanwhile, flow and transport modeling of the 


restoration kinetics and natural attenuation will be undertaken using a reactive transport model 


(e.g. PHREEQC or PFLOTRAN). Following these experiments, the material used in the natural 


attenuation columns will be dissected and characterized by XRD, XRF, and SEM to determine 


the location of sorbed/reduced uranium. Results of the natural attenuation evaluation will be 


incorporated into the techno-economic evaluation (Task 7).  


Task 7. Techno-Economic Evaluation of Remedial Strategies from Task 5 and Task 6 


A techno-economic evaluation of the optimization of ISR and restoration activities (Task 4 and 


5, respectively) and natural attenuation (Task 5) will be conducted to evaluate the potential 


economic performance of optimizing the ISR parameters and post-ISR restoration schemes, as 


well as more fully understanding the role of natural attenuation. Only through a complete 


understanding of the geochemical reaction kinetics relevant to all of the constituents of concern 


can the various phases of ISR restoration be optimized to reduce water usage, reduce the need for 


reverse osmosis treatment, and maximize amendment effectiveness, thereby reducing costs 


whilst ensuring the long-term stability of the subsurface and compliance with 10 CFR Part 40 


Appendix A Criterion 5B(5).  
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MERIT REVIEW CRITERION AND OTHER SELECTION FACTORS 


DISCUSSION 


Criterion 1 –Technical Expertise for Developing Water Treatment Technologies  


Current ISR practices, which recirculate reverse osmosis treated water to perform sweeping 


operations intended to bring uranium and other contaminants of interest to levels that satisfy 


regulators, are a highly water intensive process. For example, The Uranium Producers of 


America provided a detailed analysis of water consumption at the COGEMA H-1 Extension 


restoration project in Texas (Uranium Producers of America, 2015). COGEMA projected that 


after restoration was completed and most groundwater parameters had been successfully restored 


to acceptable levels, an additional 210 million gallons of water would be required to be treated 


and recirculated to achieve restoration of uranium from 1.13 mg/L to 0.4 mg/L (a 0.73 mg/L 


decrease). These are likely conservative estimates because uranium concentration reduction per 


pore volume diminishes as the concentrations are lowered. This is not unique to the COGEMA, 


as similar analyses are presented for numerous ISR restoration projects presented in Exhibit 9 of 


the referenced Uranium Producers of America Comments. When viewing the restoration results 


and graphics in the referenced Exhibit 9, it appears that restoration is generally completed to 


regulatory standards for most common ions after about 3 pore volumes of flow, but the 


restoration of uranium to background levels often requires nine or more pore volumes. To put 


this in perspective, the potential water usage and cost savings if treatment was reduced from 9 


PV to 3 PV for the Crownpoint Uranium Project (CUP) are shown in Table 1, based on the 


volume requirements for Church Rock 8, Church Rock 17, Crownpoint, and Unit 1 sections.  
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Table 1. Potential water usage and cost savings if treatment was reduced from 9 to 3 PV based 


on volumes requirement for Church Rock 8, Church Rock 17, Crownpoint and Unit 1. 


 


 
Church Rock 8 


Church Rock 


17 Crown point Unit 1 


CUP 


TOTAL 


Pore Volume 


(PV) (gal) 
148,000,000 79,000,000 234,000,000 174,000,000 635,000,000 


Water Usage and Cost Under NRC Approved 9 PV Treatment Scenario 


Treatment 


Volume (gal) 
1,332,000,000 711,000,000 2,106,000,000 1,566,000,000 5,715,000,000 


Disposed Volume 


(gal) 
266,000,000 142,000,000 421,000,000 313,000,000 1,143,000,000 


Financial 


Security 


Requirement  


$ 7,200,000 $ 4,700,000 $ 12,400,000 $ 9,800,000 $ 34,100,000 


Water Usage and Cost Under Conceptual 3 PV Treatment Scenario 


Treatment 


Volume (gal) 
444,000,000 237,000,000 702,000,000 522,000,000 1,905,000,000 


Disposed Volume 


(gal) 
89,000,000 47,000,000 140,000,000 104,000,000 381,000,000 


Estimated 


Financial 


Security 


Requirement 


$ 2,400,000 $ 1,600,000 $ 4,100,000 $ 3,300,000 $ 11,400,000 


Estimated Water and Cost Savings Under 3 PV Treatment Volume Scenario 


 


The data in the table contrasts water usage and potential saving in water usage and wastewater 


generated between two scenarios requiring the usage of 9 PVs (approved by the NRC) and a 


conceptual 3 PV scenario. For the four mine units presented, a data supported demonstration that 


an optimized 3 PVs would sufficient to attain all regulatory requirements would result in the 


preservation of hundreds of millions of gallons of water and several millions of dollars in overall 


operating cost. Our proposed research is aimed directly at this problem. Our team brings proven 


experience in operating ISR facilities at a production scale with NuFuels. Mark Pelizza and 


Mersch Ward from NuFuels, Inc. have the field experience in ISR restoration and knowledge of 


water needs and regulations related to ISR. Access to NuFuels properties gives our team a unique 


ability to do testing at an NRC licensed ISR project, which is the only one in New Mexico. 


Access to NuFuels extensive resource database of thousands of exploration drill holes provides 


unique knowledge of the uranium deposits. New Mexico has historically been the largest 


uranium producing state, but ISR development has stalled due to a lack of restoration technology 


that can ensure compliance with New Mexico’s post-ISR uranium in groundwater standard of 


background or 0.03 mg/L, whichever is higher. The LANL team is composed of Nathan Conroy, 


a junior staff scientist with a background in geochemistry and actinide speciation; Hakim 


Boukhalfa, a senior staff scientist specializing in actinide behavior in the environment; and Paul 


Reimus a former senior staff scientist with extensive experience in post-ISR restoration and 


remediation applications. The LANL team has an extensive experience in sorption/desorption 


studies and developing field remedial applications. The LANL team has designed and executed 


several filed scale projects designed to remediate subsurface contaminant including two pilot 
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projects in Los Alamos and one in Wyoming. The Los Alamos projects involved the deployment 


of dithionate and molasses amendments in two injections wells to treat Chromium (VI) 


contamination(Reimus et al. 2018, Ding et al. 2018, Telfeyan et al. 2021) 


and testing of molasses-amended natural media. They also have experience characterizing 


natural attenuation and deployment of amendments at ISR filed sites (Harris et al. 2018, 


Dangelmayr et al. 2018, Reimus et al. 2019).  


 


Criterion 2 – Proposed Scope of Work 


The research proposed aims at addressing deficiencies in current ISR remediation operations that 


result in excessive water usage. Specifically, the research proposed here is designed to improve 


mixing at the pore scale, improve sweep efficiency, and reduce water requirements. The 


proposed research also aims at introducing chemical amendments to restore the reductive nature 


of wellfields following ISR operations. More importantly, the proposed research will 


demonstrate a complementary approach that utilizes optimized pump and teat operations with 


chemical amendments and a demonstration that natural attenuation has the capacity to achieve 


the required reduction of uranium and other contaminants concentrations to within required 


standards. We will obtain fresh core material and groundwater from Grants Uranium District of 


New Mexico owned by NuFuels that NRC licensed for ISR. The core material will be preserved 


in the field to preserve the geochemical conditions of the subsurface at the ISR wellfield units. 


This task will be performed by NuFuels and will provide the LANL team with core material to 


use in the laboratory scale ISR facility that will be built at LANL. The facility will be used to 


create a laboratory setup that will be used to simulate different restoration scenarios and collect 


data on water usage and water quality to perform viable evaluation and optimization of water 


treatment options. If successful, the team will be able to demonstrate a viable path to reduction of 


the water pore volumes required to satisfy complete site restoration. As demonstrated in Table 1, 


a reduction of water requirements from 9 PVs to 3 PVs could save hundreds of millions gallons 


of water. The proposed work brings together two teams with complimentary expertise. The 


NuFuels team has the required experience running industrial facilities and managing operations 


at ISR sites, and the LANL team that has extensive experience with actinide sorption, aqueous 


actinide geochemistry, and amendment deployment for remedial applications (including actual 


deployment of amendments at ISR facilities and chromium contaminated sites). The LANL team 


also maintains access to facilities and equipment and procedures that are specifically designed to 


work with complex environmental and radioactive materials. 


Criterion 3 - Applicant Team Capabilities and Experience, Including Management 


Capability 


 


Mark Pelizza is a Project Manager NuFuels Inc. He has significant experience in the uranium 


industry, including:  


 Decades of experience in regulatory affairs and managing successful commercial ISR 


groundwater restoration activities.  


 Success ISR commercial projects with multiple mine units each in Texas and one 


pilot project in Wyoming. 
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 Was responsible for licensing the Crownpoint Uranium Project, the location that will 


be used to obtain the core materials. 


 


Nathan Conroy is a Scientist at LANL specializing in radionuclide geochemistry. He has 


significant experience in:  


 Fate and transport of radionuclides in the environment. 


 Laboratory experiments of radionuclides under simulated environmental conditions . 


 Biogenic and abiotic reduction of uranium. 


 Geochemical thermodynamic and transport modeling. 


Hakim Boukhalfa is a Scientist at LANL and is Team Leader of the Radionuclide 


Geochemistry Team. He has significant experience in:  


 Actinide behavior in the environment.  


 Biogenic and abiotic reduction of uranium. 


 Actinide sorption behavior.  


 Tracer work at an ISR operations in Wyoming. 


Paul Reimus is a former senior Scientist at LANL working as a consultant specializes in 


hydrology, radionuclide geochemistry. He has significant experience in:  


 Repository science 


 Science of tracers and subsurface hydrology interrogation 


 Actinide behavior in the environment.  


 Biogenic and abiotic reduction of uranium. 


 Actinide sorption behavior.  


 Hands on experience in developing as deployment of pilot scale amendments at 


various sites including ISR operations in Wyoming. 


 


Mark Pelizza is on the “front lines” of the ISR uranium industry. He was responsible for 


obtaining licensing permissions for the Crownpoint Uranium Project and has successfully 


managed commercial ISR projects in multiple states (including NRC agreement states). Any 


improvement in the efficiency (both in terms of water usage and cost-effectiveness) of ISR 


technologies is of utmost importance to Mark and his industry.  
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RELEVANCE AND OUTCOMES/IMPACTS  
 


The proposed project will provide the parameters necessary to improve uranium ISR extraction 


efficiency and reduce restoration cost and water usage through process optimizations. The 


optimization effort will include improving mixing and flow control, more efficient 


groundwater/amendment sweeping, and evaluation of the role of natural attenuation. These 


issues are also important for ISR operations. Improving the sweep efficiency is likely to have a 


large impact on improving extraction of uranium resources, thereby increasing process efficiency 


and reducing water usage and wastewater production. In the near-term, the laboratory-scale ISR 


testing facility developed as part of this work will provide a representative “testing ground” to 


evaluate the use of reverse osmosis, amendment injections, and natural attenuation to restore ISR 


sites following uranium recovery as well as evaluate the efficacy of enhanced pore-water/flow-


water mixing and exchange strategies to be scaled up to commercial ISR operations. Ultimately, 


the goal of the proposed research project is to demonstrate the capacity to restore groundwater 


geochemical conditions to background levels at uranium ISR operations through the application 


of restoration strategies optimized for pore-water/flow-water mixing and exchange and the 


purposeful utilization of natural attenuation processes. Once the efficacy of the science has been 


demonstrated, a techno-economic evaluation will be conducted to evaluate the potential 


economic performance of the optimized recovery/restoration strategies. Long-term these 


optimization strategies will improve uranium ISR extraction efficiency, reduce restoration water 


usage and wastewater production and increase the cost competitiveness of the United States 


uranium industry.  The knowledge developed through the proposed research will also benefit 


remedial efforts at sites managed by DOE and DOD and other legacy industrial sites. The data 


generated though this study would also be very informative to regulators. The proposed natural 


attenuation studies will be very informative and could help regulators evaluate/consider the 


incorporation of natural attenuation and log-term monitoring in the impact of ISR operations on 


the general environment near ISR sites. 
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ROLES OF PARTICIPANTS AND KEY PERSONNEL 
 


Mark Pelizza (PI) will be responsible for:  


 Project scheduling 


 Coordination of field activities (Task 1)  


 Techno-economic evaluation (Task 7)  


 Conducting monthly project meetings  


 Project quarterly progress reports and the final project report 


  


Nathan Conroy (Co-PI) will be responsible for: 


 Coordination of all LANL activities 


 Oversee construction of ISR Testing Facility at LANL 


 Supervise laboratory work performed at LANL (Tasks 2 – 6) 


 Supervision of postdoctoral student(s)  


 LANL budget allocations  


 LANL quarterly progress reports and the final project report 


 


Hakim Boukhalfa (Co-I) will be responsible for: 


 Laboratory examination of natural attenuation (Task 6) 
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FACILITIES AND OTHER RESOURCES  
 


NuFuels Facilities and Resources: NuFuels, Inc. owns the Crownpoint Uranium Project (CUP) 


which is an undeveloped NRC licensed ISR uranium project that is licensed for production of up 


to 3 million pounds of U3O8 production per year. NuFuels, Inc. will make available two CUP 


mineralized uranium properties for core material extraction; the Church Rock property and the 


Crownpoint property. NuFuels, Inc. will also support the proposed project with the office/shop 


space that is adjacent to the Crownpoint property. This finished space will be important to the 


team for: general office work, preliminary analysis of the core material, packaging of the core 


material, and the general logistics to allow the field work to flow smoothly. 


 


Los Alamos National Laboratory Facilities and Resources: The Los Alamos laboratory team 


possesses many facilities with established work authorizations for the safe and secure handling 


of radioactive materials. Critical to the work proposed here is the ability to construct the 


benchtop ISR facility, and operate the leaching optimization and related analytical 


characterizations required to optimize ISR and restoration efforts. The benchtop ISR facility will 


be housed in a dedicated laboratory room within the radiological controlled are of the laboratory 


operated by the participating team. Analytical instruments needed to support the execution of the 


ISR optimization and restoration efforts available for the project include fraction collectors, 


pumps, HR-ICP-MS and ICP-MS/OES, , ion chromatograph, HPLC and many other capabilities. 


The team has additional laboratory space dedicated to performing anaerobic experimentation 


with a controlled atmosphere glovebox for core manipulation, sampling, and mounting samples 


for various analytical procedures. The LANL team has also a state of the art microfluidics 


laboratory used to study phenomena at the pore scale. The LANL team has also access to 


material characterization techniques such as SEM, XRD and TEM available through LANL's 


Material Science and Technology (MST) Division and Chemistry Division. The Analytical 


Actinide Chemistry (C-AAC) group at LANL maintains two separate analytical laboratories for 


qualitative and quantitative measurements of radionuclides in a variety of sample matrices.  


 


  







19 


 


EQUIPMENT  
 


The NuFuels Inc. team has extensive experience working with drilling subcontractors that 


specialize in drilling boreholes for uranium ISR activities. Core drilling operations will utilize a 


standard 1500 or 2500 class rotary drill rig mounted on a three axle, rubber tired truck. Support 


equipment will include a drill shack, backhoe, drill pipe trailer, and two pickup trucks for drill 


crew and geologists. 


 


The Los Alamos team has all the necessary equipment required to execute the proposed work. 


The list of general laboratory equipment needed to operate columns such as pumps, fraction 


collectors and analytical equipment needed to perform the necessary analytical characterization 


such:  HPLC, automated titrators, KPA, HR-ICP-MS and ICP-MS/OES, ion chromatograph, and 


many other capabilities. The Los Alamos team has anaerobic glove boxes with a controlled 


atmosphere for sample preparation. A select list of specific equipment relevant to this project 


include: 


Agilent 7700 ICP-MS 


 Measures trace metal concentrations in lixiviant and eluents.  


 Readily available. 


Dionex DX-600 Ion Chromatograph (IC) 


 Measures trace ion concentrations in lixiviant and eluents.  


 Readily available. 


Chemchek Instruments Kinetic Phosphorescence Analyzer (KPA) 


 Measures trace U(VI) in water. 


 Readily available. 


HPLC 


 Separates, identifies, and quantifies components of liquid mixtures. 


 Readily available. 


Titrator  


 Measures carbonate concertation and buffering capacity of lixiviant and eluents.  


 Readily available. 


XRD 


 Used for phase identification of crystalline materials (minerals). 


 Readily available. 


XRF 


 Used for quantitative analysis of metal constituent of mineral phases. 


 Available for Routine usage. 


 


 


 


  







20 


 


STATEMENT OF PROJECT OBJECTIVES 
LABORATORY-SCALE IN-SITU RECOVERY AND RESTORATION 


DEMONSTRATION USING URANIUM DEPOSIT CORE MATERIALS 


 


A. OBJECTIVES  


The aim of the proposed laboratory-scale research program is to demonstrate the capacity to 


restore groundwater geochemical conditions in-situ to background levels at uranium recovery 


operations through the application of optimized restoration strategies. This will be accomplished 


by laboratory-scale experiments that evaluate the performance of simulated post in-situ recovery 


(ISR) restoration strategies, including but not limited to, 1) groundwater sweeping, 2) active 


treatment through reverse osmosis and recirculation operations, 3) amendment injections, and 4) 


natural attenuation processes. The primary focus though will be on ISR restoration technologies 


that would result in reduced groundwater consumption during groundwater restoration activities 


at ISR operations, the results are likely to aid in the reduction of water usage at other uranium 


recovery related groundwater restoration projects such as legacy tailings operations. This study 


will be performed using uranium rich core collected from multiple representative locations from 


Nuclear Regulatory Commission (NRC) licensed ISR uranium properties owned by NuFuels, 


Inc. in the Grants Uranium District of New Mexico.    


B. SCOPE OF WORK  


The scope of work outlined in this proposal is designed to demonstrate the capacity of an 


optimized groundwater restoration strategy that relies on active sweep operations using reverse 


osmosis treatment, injection of amendments, and natural attenuation to restore groundwater 


geochemical conditions in-situ to background levels at uranium recovery operations. The 


proposed work is a collaborative effort between NuFuels and a geochemistry team from LANL.  


NuFuels has extensive expertise in ISR and own uranium properties in locations in the Grants 


Uranium District of New Mexico. NuFuels is interested in developing effective groundwater 


restoration approaches that are cost effective and are compliant with the applicable regulatory 


requirement in NM. They are also interested in significantly reducing water usage and creating 


sustainable ISR operations in NM. LANL is interested in performing state of the art research 


focused on addressing the needs of ISR but more broadly in leveraging LANL’s expertise and 


knowledge in actinides science and access to specialized facilities and equipment that is 


specifically designed to handle actinides to help advance the science of subsurface remediation. 


The approach developed by the proposing team is designed to specifically address the following 


challenges related to developing a cost effect restoration approach to ISR sites:   (1) construct a 


laboratory based ISR plant that can be used to optimize ISR leaching, (2) Optimize mixing in the 


pore space to maximize effective sweep operation and amendment deployment, (3) compare the 


effectiveness of reverse osmosis as a sole subsurface treatment, (4) determine the effectiveness 


of deploying chemical treatments to restore native reducing conditions, (5) examine the impact 


of natural attenuation on water quality, and (6) perform an economic evaluation of the cost of the 


different treatment options examined in this study.  


C. TASKS TO BE PERFORMED  


Task 1. Drilling, Core Retrieval, and Borehole Logging 


Task 2. Optimization of Pore-Scale Mixing 
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Task 2.1 Microfluidic Optimization of Pore-Scale Mixing 


Task 2.2 Impact of Acoustic Stimulation on Pore-Scale Mixing 


Task 3. Construction of Laboratory-Scale ISR Testing Facility at LANL 


Task 4. Optimization of ISR Process Parameters. 


Task 5. Optimization of Post-ISR Restoration Strategies 


Task 5.1 Optimization of Reverse Osmosis Sweep Efficiency 


Task 5.2 Reverse Osmosis with Abiotic Reduction (Dithionite) 


Task 6. Laboratory Evaluation of Natural Attenuation 


Task 7. Techno-Economic Evaluation of Remedial Strategies from Task 4 and Task 5 


 


D. DELIVERABLES  


The proposing team will communicate its progress through periodic updates to the program and will 


prepare a final report summarizing the work performed. Periodic reports will include: 


1. Summary report describing drilling operations and core description 


2. Report describing the construction and operation of the bench scale ISR facility constructed 


at LANL. 


3. Summary report describing restoration strategies investigated 


4. Summary report on natural attenuation 


5. Summary report describing the techno-economic studies  


6. Final report describing the findings from the project 
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5. Special Instructions: [Insert special instructions to recipient for unique reporting requirements or reporting 
requirements with frequency of O]


Your performance in providing on-time report deliverables will be monitored by Procurement Services Division 
(PSD), Idaho Operations Office, Department of Energy. Reports not received by the specified due date are late. 
Overdue, inaccurate, or non-conforming reports are not acceptable. PSD will withhold payments or take other 
administrative actions as needed for non-compliance with reporting requirements. Only the Contracting Officer may 
waive or excuse required reports.


In order for accurate logging and processing of reports, it is critical that reports be sent to all the specified addressees 
and in the manner requested. PSD receives a copy of all reports via psdrept@id.doe.gov. The message subject line 
must include the award number.


Message Subject Line Example: DE-NE000XXXX, 4Q SF 269A Report.


The official award number must also be identified on all reports. A project number, if assigned by the program 
manager, may also be included, but is not a substitute for the official award number.


Special Instructions:


REPORT ADDRESSEES


Procurement Services Division (PSD):  psdrept@id.doe.govA. 
DOE Project Manager:  Michael Reim,  michael.reim@nuclear.energy.govB. 
DOE Headquarters Program Manager:  Michael Reim,  michael.reim@nuclear.energy.govC. 
Technical Monitor:  James Lovejoy,  lovejojb@id.doe.govD. 
Technical Project Officer:  James Lovejoy,  lovejojb@id.doe.govE. 


F. 
G. 
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Federal Assistance Reporting Instructions


MANAGEMENT REPORTING


For awards involving RD&D a Research Performance Progress Report is required to be submitted. For all other 
awards a Progress Report is required to be submitted.


Either the Research Performance Progress Report (RPPR) or the Progress Report must be checked, but not 
both.


Research Performance Progress Report (RPPR) (RD&D Projects)


See the attachment entitled “Research Performance Progress Report” for instructions on what the Recipient is 
to include in the RPPR.


Progress Report (Non-RD&D Projects)


The Recipient must provide a concise narrative assessment of the status of work and include the following 
information and any other information identified under Special Instructions on the Federal Assistance 
Reporting Checklist:


The DOE award and report information:


The DOE Award Number (as it appears on the award face page)a. 


Recipient Name (as it appears on the award face page)b. 


Project Titlec. 


PD/PI Name, Title and Contact Information (e-mail address and phone number)d. 


Name of Submitting Official, Title, and Contact Information (e-mail address and phone number), 
if other than PD/PI


e. 


Project Period (Start Date, End Date)f. 


Report Submission Dateg. 


Reporting Period Start and End Dateh. 


1. 


A written comparison of the actual project accomplishments with the project goals and objectives 
established for the reporting period; if goals and/or objectives for the reporting period were not met, a 
detailed description of the variance shall be provided.


2. 


A discussion of what was accomplished under these goals and objectives established for this reporting 
period, including major activities, significant results, major findings or conclusions, key outcomes or 
other achievements. This section should not contain any proprietary data or other information not subject 
to public release. If such information is important to reporting progress, do not include the information, 
but include a note in the report advising the reader to contact the Principal Investigator or the Project 
Director for further information.


3. 


Cost Status. A comparison of the approved budget by budget period and the actual costs incurred during 
the reporting period shall be provided. If cost sharing is required, the cost breakdown shall show the 
DOE share, recipient share, and total costs.


4. 


Schedule Status. List milestones, anticipated completion dates and actual completion dates. If you 5. 


A. 
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submitted a project management plan with your application, you must use this plan to report schedule 
and budget variances. You may use your own project management system to provide this information.


Describe any changes during the reporting period in project approach and the reasons for these changes. 
Remember, significant changes to the project objectives and scope require prior approval by the 
Contracting Officer.


6. 


Describe any actual or anticipated problems or delays and any actions taken or planned to resolve them.7. 


Describe any absence or changes of key personnel or changes in consortium/teaming arrangement during 
the reporting period.


8. 


List and describe any product produced or technology transfer activities accomplished during this 
reporting period, such as:


Publications (list journal name, volume, issue); conference papers; or other public releases of 
results. Attach or send copies of public releases to the DOE Program Manager identified in Block 
15 of the Assistance Agreement Cover Page.


A. 


Web site or other Internet sites (list the URL) that reflect the results of this project.B. 


Networks or collaborations fostered.C. 


Technologies/Techniques (Identify and Describe).D. 


Inventions/Patent Applications (Identify and Describe with date of application)E. 


Other products, such as data or databases, physical collections, audio or video, software or 
NetWare, models, educational aid or curricula, instruments or equipment (Identify and Describe).


F. 


9. 


Special Status Report


The recipient must report the following events by e-mail as soon as possible after they occur:


Developments that have a significant favorable impact on the project.1. 


Problems, delays, or adverse conditions which materially impair the recipient’s ability to meet the 
objectives of the award or which may require DOE to respond to questions relating to such events from 
the public. The recipient must report any of the following incidents and include the anticipated impact 
and remedial action to be taken to correct or resolve the problem/condition:


Any single fatality or injuries requiring hospitalization of five or more individuals.a. 


Any significant environmental permit violation.b. 


Any verbal or written Notice of Violation of any Environmental, Safety, and Health statutes.c. 


Any incident which causes a significant process or hazard control system failure.d. 


Any event which is anticipated to cause a significant schedule slippage or cost increase.e. 


Any damage to Government-owned equipment in excess of $50,000.f. 


Any other incident that has the potential for high visibility in the media.g. 


2. 


SCIENTIFIC/TECHNICAL REPORTINGB. 
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The dissemination of scientific and technical information (STI) ensures public access to the results of federally 
funded research. STI refers to information products in any medium or format used to convey results, findings, 
or technical innovations from research and development or other scientific and technological work that are 
prepared with the intention of being preserved and disseminated in the broadest sense applicable (i.e., to the 
public or, in the case of controlled unclassified information or classified information, disseminated among 
authorized individuals). Access to and archival of DOE-funded STI are managed by the DOE Office of 
Scientific and Technical Information (OSTI). For information about OSTI see http://www.osti.gov


For more information on STI submittals, see http://www.osti.gov/stip/submittal


By properly notifying DOE OSTI about the published results, the information will be made publicly 
accessible and discoverable through DOE web-based products.


NOTE: SCIENTIFIC/TECHNICAL PRODUCTS INTENDED FOR PUBLIC RELEASE MUST NOT 
CONTAIN PROTECTED PERSONALLY IDENTIFIABLE INFORMATION (PII). PII is defined as any 
information about an individual which can be used to distinguish or trace an individual’s identity. Some 
information that is considered to be PII is available in public sources such as telephone books, public websites, 
university listings, etc. This type of information is considered to be Public PII and includes, for example, first 
and last name, address, work telephone number, e-mail address, home telephone number, and general 
educational credentials. In contrast, Protected PII is defined as an individual’s first name or first initial and last 
name in combination with any one or more of the following types of information: social security number, 
passport number, credit card numbers, clearances, bank numbers, biometrics, date and place of birth, mother’s 
maiden name, criminal, medical and financial records, educational transcripts, etc., which could be misused if 
made publicly available.


Scientific and Technical Reporting Products


Journal Article-Accepted Manuscript


Recipients are encouraged to publish their work in scholarly journals. When/if a recipient has an 
article accepted for publication in a peer-reviewed journal they are required to announce the 
publication to OSTI as detailed below. This Reporting Requirement will be denoted with the 
Frequency “O – Other” on the Checklist.


Public access to peer-reviewed scholarly publications can be achieved by following these 
instructions. If the Recipient has a journal article accepted for publication which contains 
information/data produced under the award, then the Recipient must submit an AN 241.3 for the 
author’s full-text version of the accepted manuscript, as described below, at the time the article 
meets the status of being “accepted” for publication. The Federal Government’s right to use the 
data produced under a Federal award is established in 2 CFR 200.315(d), U.S. Government’s 
retained license to published results of federally funded research.


Content. The Recipient is to announce to DOE the final peer-reviewed accepted manuscript 
(AM), i.e., the version of the journal article content that has been peer reviewed and accepted for 
publication in a journal, by providing a persistent link to the accepted manuscript on the 
recipient’s publicly accessible institutional repository or submitting the full text (see Electronic 
Submission Process below). The Recipient should NOT submit the journal’s published version of 
the article, i.e., the Recipient should NOT submit a copyrighted reprint. The Recipient should not 
submit the content of peer reviews or a commitment to publish. The Recipient should provide 


a. 


1. 
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only the accepted manuscript content intended to be the published article.


DOE will make no additional review of the content of an AM because the AM is a version of the 
journal article with the content to be published (i.e., publicly released) by the journal publisher. 
The Recipient is responsible for ensuring the suitability of the content for public release. The 
terms and conditions of award provide that PII, proprietary, export control or classified 
information shall be protected. DOE may choose to defer providing public access until an 
administrative interval period has passed.


The Recipient must self-certify at the time of submission to DOE via E-Link that the content is 
appropriate and that it is not a copyrighted reprint, i.e., the final version of the published article. 
Recipients are reminded that the article is to include an acknowledgement of Federal support and 
a disclaimer.


Electronic Submission Process. The Journal Article-Accepted Manuscript must be announced via 
the DOE Energy Link System (E-Link) by submitting a completed DOE Announcement Notice 
(AN) 241.3 (https://www.osti.gov/elink-2413).


Within the AN 241.3, provide relevant journal information (article title, journal name, volume, 
issue, and any other pertinent publication information). Also provide a persistent link to the 
repository location of the accepted manuscript. An example of an acceptable persistent link is a 
URL to the specific location of the Journal Article-Accepted Manuscript hosted on a public, 
openly accessible university research publications website. If a persistent link is not available or if 
the website has access restrictions (preventing public access), then the Recipient must upload the 
full-text of the Accepted Manuscript using the AN 241.3 and E-Link instructions.


Full-text of accepted manuscripts must be in Adobe Portable Document Format (PDF) and be one 
integrated PDF file that contains all text, tables, diagrams, photographs, schematics, graphs, and 
charts. Please refer to http://www.osti.gov/stip/best-practices-portable-document-format-pdf-
creation for PDF document creation.


Scientific/Technical Conference Paper/Presentation or Proceedings


Recipients are encouraged to announce Scientific and Technical Conference Papers/Presentations 
if they are the primary means by which certain research results are disseminated or if they contain 
research results not already announced to DOE by the Recipient in technical reports, accepted 
journal articles, or other STI. This Reporting Requirement will be denoted with the Frequency “O 
– Other” on the Checklist. Instructions for how to announce such STI can be found below. In 
cases where the Recipient is required to create and submit a Conference Proceedings, the 
Frequency will be “F – Final.”


Content. The content should include: (1) Name of conference; (2) Location of conference; (3) 
Date of conference; and (4) Conference sponsor. Also include an acknowledgement of Federal 
support and a disclaimer.


Electronic Submission Process. Scientific/technical conference papers/presentations or 
proceedings must be submitted via the DOE Energy Link System (E-Link) with a completed DOE 
Announcement Notice (AN) 241.3 (https://www.osti.gov/elink-2413).


b. 


6



https://www.osti.gov/elink-2413

http://www.osti.gov/stip/best-practices-portable-document-format-pdf-creation

http://www.osti.gov/stip/best-practices-portable-document-format-pdf-creation

https://www.osti.gov/elink-2413





DOE will not review conference papers or presentations prior to making publicly available via 
OSTI since they were already presented in a public setting during a conference. The Recipient is 
responsible for ensuring the suitability of the content for public release. The terms and conditions 
of award provide that PII, proprietary, export control or classified information shall be protected. 
The Recipient must self-certify at the time of submission to DOE via E-Link that the content is 
appropriate for and has been publicly released.


Scientific/technical conference papers or proceedings that are textual documents must be 
submitted in Adobe Portable Document Format (PDF) and be one integrated PDF file that 
contains all text, tables, diagrams, photographs, schematics, graphs, and charts. Please refer to 
http://www.osti.gov/stip/best-practices-portable-document-format-pdf-creation for PDF document 
creation. Audiovisual formats, such as PowerPoint (PPT) or video presentations, may be 
submitted as a Microsoft PPT file or audiovisual file by selecting the appropriate format on the 
AN 241.3 for the file to be uploaded or, in the case of videos posted on a publicly available 
website, by providing a link to the specific video. Format options and other instructions can be 
found at http://www.osti.gov/stip/audiovisualsti.


Scientific/Technical Software & Manual


Content. When a Recipient submits software to OSTI for dissemination, the following must be 
delivered: source code, the executable object code and the minimum support documentation 
needed by a competent user to understand and use the software and to be able to modify the 
software in subsequent development efforts, unless otherwise specified in the award.


Submission Process. The software submission must be accompanied by a completed DOE 
Announcement Notice (AN) 241.4 “Announcement of U.S. Department of Energy Computer 
Software.” The announcement notice and instructions are available on E-Link at 
https://www.osti.gov/elink/241-4.jsp. The AN 241.4 may be filled online and submitted 
electronically, with a printed copy or note accompanying the shipped software package.


Software (including user guide or manual) must be submitted on computer disk (CD) shipped via 
regular mail to:


Energy Science and Technology Software Center 
P.O. Box 1020 
Oak Ridge, TN 37831


c. 


Other STI


Recipients are encouraged to announce other forms of STI especially if they are the primary 
means by which certain research results are disseminated or if they contain research results not 
already announced to DOE by the Recipient in technical reports, accepted journal articles, or 
other STI. This Reporting Requirement will be denoted with the Frequency “O – Other” on the 
Checklist.


Other types of STI produced which may be for used for public dissemination of project results 
include: dissertation/thesis, patent, book, or other similar products. These types of STI may also 
be announced using DOE AN 241.3 by following instructions on the E-Link website (
https://www.osti.gov/elink-2413).


d. 
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Final Scientific/Technical Report


For R&D type awards where a Final Scientific/Technical Report is required, recipients are required to 
create and submit a final technical report. This Reporting Requirement will be denoted with the 
Frequency “F – Final” on the Federal Assistance Reporting Checklist.


The scientific/technical report is intended to increase the diffusion of knowledge gained by DOE-funded 
research, and all requirements shall be interpreted in that light.


Content. Research findings and other significant STI resulting from the DOE-sponsored R&D project 
shall be included in the final scientific/technical report, subject to the following provisions:


The scientific/technical report is to cover the entire project period. For Small Business Innovation 
Research (SBIR) and Small Business Technology Transfer (STTR) awards, a final 
scientific/technical report must be submitted after the completion of each phase, e.g., Phase I, 
Phase II, and sequential Phase II, as described in the Special Instructions.


1. 


STI that is publicly accessible need not be duplicated in the report if a citation with a link to 
where the information may be found is included in the report. For example, articles found 
in PAGES (i.e., DOE’s Public Access Gateway for Energy and Science, 
http://www.osti.gov/pages/) are accessible to the public.


2. 


Provide identifying information: the DOE award number; sponsoring program office; name of 
recipient; project title; name of project director/principal investigator; and consortium/teaming 
members.


3. 


Include an acknowledgment of Federal support and a disclaimer, which must appear in the 
publication of any material as noted in the terms and conditions.


4. 


Include any limitations on public release of the report, if applicable. If the document being 
submitted contains patentable material or protected data (i.e., data first produced in the 
performance of the award that is protected from public release for a period of time by terms of the 
award agreement, e.g., SBIR protected data), then (1) prominently display on the cover of the 
report any authorized distribution limitation notices, such as patentable material or protected data 
(e.g., SBIR protected data) and (2) clearly identify patentable or protected data on each page of 
the report. Reports delivered without such notices may be deemed to have been furnished with 
unlimited rights, and the Government assumes no liability for the disclosure, use or reproduction 
of such reports. Any restrictive markings must also be noted in the distribution limitation section 
of the Announcement Notice (AN) 241.3 (see Electronic Submission Process, below). No 
protected PII should be included (see PII definition).


5. 


Provide an abstract or executive summary, which should be a minimum of one paragraph and 
written in terms understandable by an educated layperson. (Refer to 
http://www.osti.gov/stip/standards for ANSI/NISO guidance as needed.) The abstract included in 
an application may serve as a model for this.


6. 


Summarize project activities for the entire period of funding, including original hypotheses, 
approaches used, and findings. Include, if applicable, facts, figures, analyses, and assumptions 
used during the life of the project to support the results in a manner that conveys to the scientific 
community the STI created during the project. To minimize duplication, the report may reference 


7. 


2. 
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STI, including journal articles, that is publicly accessible. See also #2.


For guidance offered by the National Information Standards Organization on typical attributes 
and content of a technical report, if needed, refer to ANSI/NISO Z39.18-2005 (R2010), Scientific 
and Technical Reports – Preparation, Presentation, and Preservation (see 
http://www.osti.gov/stip/standards).


8. 


Electronic Submission Process. The final scientific/technical report must be submitted via the DOE 
Energy Link System (E-Link) with a completed electronic version of DOE Announcement Notice (AN) 
241.3, “U.S. Department of Energy (DOE), Announcement of Scientific and Technical Information 
(STI).” The Recipient can complete, upload, and submit the DOE AN 241.3 online via E-Link (
https://www.osti.gov/elink-2413).


The Recipient must mark the appropriate block in the “Intellectual Property/Distribution Limitations” 
Section of the DOE AN 241.3. Reports that are electronically uploaded must not contain any limited 
rights data (proprietary data), classified information, protected PII, information subject to export control 
classification, or other information not subject to release. During the upload process, the Recipient must 
self-certify that no content of this nature is being submitted. For assistance with reports containing such 
content, contact the Contracting Officer.


Text documents must be submitted in Adobe Portable Document Format (PDF) and be one integrated 
PDF file that contains all text, tables, diagrams, photographs, schematics, graphs, and charts. Please refer 
to http://www.osti.gov/stip/best-practices-portable-document-format-pdf-creation for PDF document 
creation.


FINANCIAL REPORTING


The Recipient must complete the SF-425 as identified on the Reporting Checklist in accordance with the report 
instructions. A fillable version of the form is available at https://www.grants.gov/web/grants/forms/post-award-
reporting-forms.html.


C. 


CLOSEOUT REPORTS


Final Invention and Patent Report


The Recipient must provide a DOE Form 2050.11, “PATENT CERTIFICATION.” This form is available at 
http://energy.gov/management/office-management/operational-management/financial-assistance/financial-
assistance-forms under Reporting Forms.


Final Property Report


See Instructions under SF-428 Tangible Personal Property Report Forms Family below.


D. 


OTHER REPORTING


Annual Indirect Cost Proposal and Reconciliation


Requirement. In accordance with the applicable cost principles, the recipient must submit an annual indirect 
cost proposal, reconciled to its financial statements, within six months after the close of the recipient’s fiscal 
year, unless the award is based on a predetermined or fixed indirect rate(s), or a fixed amount for indirect or 
facilities and administration (F&A) costs. The format and content of the indirect cost proposal should follow 
the Defense Contract Audit Agency’s (DCAA) ICE Model in order to be considered an adequate proposal. 


E. 
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DCAA’s ICE Model can be found on the DCAA website at: https://www.dcaa.mil/Checklists-Tools/ICE-
Model/.


Cognizant Agency. The Recipient must submit its annual indirect cost proposal directly to the cognizant agency 
for negotiating and approving its indirect costs. If the DOE awarding office is the cognizant agency, the 
Recipient must email their annual indirect cost proposal to pdsrept@id.doe.gov.


Audit of For-Profit Recipients


As required by 2 CFR parts 910.500 through 910.521, a For-Profit entity which expends $750,000 or more 
during their fiscal year in DOE awards must have a compliance audit conducted for that year.


Submission: The compliance audit report(s) must be submitted to DOE within the earlier of 30 days after 
receipt of the auditor’s report(s) or nine months after the end of the audit period (Recipient’s fiscal year-end). 
The compliance audit report must be emailed, along with audited financial statements (if applicable), to the 
appropriate DOE Contracting Officer at pdsrept@id.doe.gov as well as to the DOE Office of the Chief 
Financial Officer (CFO) at DOE-Audit-Submission@hq.doe.gov .


SF-428 Tangible Personal Property Report Forms Family


Requirement. The SF-428 is a forms family consisting of 5 forms: the SF-428, SF-428-A, SF-428-B, SF-428-C 
and SF-428S. Fillable versions of the SF-428 forms are temporarily available at 
https://www.reginfo.gov/public/do/PRAViewIC?ref_nbr=201002-3090-001&icID=192059. The SF-428 is the 
cover page and the submitter attaches the appropriate form or forms as listed on the SF-428.


The SF-428A is the Annual report, due Oct 30th of each calendar year.•
The SF-428B is the Final Award Closeout Report, due 90 calendar days after completion or termination 
of the award.


•


The SF-428C is the Disposition Report/Request.•
The SF-428S is the supplemental form for the SF-428-A, SF-428-B, and SF-428-C.•


If at any time during the award the Recipient is provided Government-furnished property or acquires property 
with project funds and the award specifies that the property vests in the Federal Government (i.e. federally 
owned property), the Recipient must submit an annual inventory of this property to the DOE Administrator 
using the SF-428 and SF-428-A forms at the address on page 1 of this checklist no later than October 30th of 
each calendar year, to cover an annual reporting period ending on the preceding September 30th. The SF-428 
and SF-428-B reports are required 90 calendar days after completion or termination of award to complete the 
closeout process.


Content of Inventory. As required on the SF-428-A and SF-428-S forms, the inventory must include a 
description of the property, tag number, acquisition date, and acquisition cost, if purchased with project funds. 
The location of property should be listed under the Comments section. The report must list all federally owned 
property, including property located at subcontractor’s facilities or other locations.
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Attachment 1


RESEARCH PERFORMANCE PROGRESS REPORT


Standard Cover Page Data Elements and Reporting Categories


The standard cover page data elements shown below, as well as mandatory and optional components comprise the 
complete research performance progress report format. Each category in the RPPR is a separate reporting component. 
Each component is marked to indicate if it is optional or mandatory. Mandatory components must be addressed in 
each report, optional are at your discretion. For Optional components, if you have nothing significant to report during 
the reporting period on a question or item, state “Nothing to Report,” if there are reportable items, please submit 
according to the instructions for each section.


COVER PAGE DATA ELEMENTS: Mandatory


Federal Agency and Organization Element to Which Report is Submitteda. 
Federal Grant or Other Identifying Number Assigned by Agencyb. 
Project Titlec. 
PD/PI Name, Title and Contact Information (e-mail address and phone number)d. 
Name of Submitting Official, Title, and Contact Information (e-mail address and phone number), if other 
than PD/PI


e. 


Submission Datef. 
DUNS Numberg. 
Recipient Organization (Name and Address)h. 
Project/Grant Period (Start Date, End Date)i. 
Reporting Period End Datej. 
Report Term or Frequency (annual, semi-annual, quarterly, final, other)k. 
Signature of Submitting Official (electronic signatures (i.e., Adobe Acrobat) are acceptable)l. 


1. 


ACCOMPLISHMENTS: Mandatory


What was done? What was learned? 
The information provided in this section allows the agency to assess whether satisfactory progress has been 
made during the reporting period. The PI is reminded that the grantee is required to obtain prior written 
approval from the Contracting Officer whenever there are significant changes in the project or its direction. 
Requests for prior written approval must be submitted to the Contracting Officer.


What are the major goals and objectives of this project? 
List the major goals of the project as stated in the approved application or as approved by the agency. 
Describe the proposed technical approach to obtain those goals. If the application lists milestones/target 
dates for important activities or phases of the project, identify these dates and show actual completion 
dates or the percentage of completion. Generally, the goals will not change from one reporting period to 
the next. However, if the awarding agency approved changes to the goals during the reporting period, list 
the revised als and objectives. Also explain any significant changes in approach or methods from the 
agency approved application or plan.


a. 


What was accomplished under these goals? 
For this reporting period describe: 1) major activities; 2) specific objectives; 3) significant results or key 
outcomes, including major findings, developments, or conclusions (both positive and negative); and/or 
4) other achievements. Include a discussion of stated goals not met. As the project progresses, the 
emphasis in reporting in this section should shift from reporting activities to reporting accomplishments.


b. 


2. 
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What opportunities for training and professional development has the project provided? 
Describe opportunities for training and professional development provided to anyone who worked on the 
project or anyone who was involved in the activities supported by the project. “Training” activities are 
those in which individuals with advanced professional skills and experience assist others in attaining 
greater proficiency. Training activities may include, for example, courses or one-on-one work with a 
mentor. “Professional development” activities result in increased knowledge or skill in one’s area of 
expertise and may include workshops, conferences, seminars, study groups, and individual study. 
Include participation in conferences, workshops, and seminars not listed under major activities.


If the project was not intended to provide training and professional development opportunities or there is 
nothing significant to report during this reporting period, state “Nothing to Report.”


c. 


How have the results been disseminated to communities of interest? 
Describe how the results have been disseminated to communities of interest. Include any outreach 
activities that have been undertaken to reach members of communities who are not usually aware of 
these research activities, for the purpose of enhancing public understanding and increasing interest in 
learning and careers in science, technology, and the humanities.


If there is nothing significant to report during this reporting period, state “Nothing to Report.”


d. 


What do you plan to do during the next reporting period to accomplish the goals and objectives? 
Describe briefly what you plan to do during the next reporting period to accomplish the goals and 
objectives.


If there are no changes to the agency-approved application or plan for this project or if this is the final 
report, state “Nothing to Report.”


e. 


PRODUCTS: Mandatory


What has the project produced? 
Publications are the characteristic product of research. Agencies evaluate what the publications demonstrate 
about the excellence and significance of the research and the efficacy with which the results are being 
communicated to colleagues, potential users, and the public, not the number of publications. Many projects 
(though not all) develop significant products other than publications. Agencies assess and report both 
publications and other products to Congress, communities of interest, and the public.


List any products resulting from the project during the reporting period. Examples of products include: 
publications, conference papers, and presentations; website(s) or other Internet site(s); technologies or 
techniques; inventions, patent applications, and/or licenses; and other products, such as data or databases, 
physical collections, audio or video products, software or NetWare, models, educational aids or curricula, 
instruments or equipment, research material, interventions (e.g., clinical or educational), new business creation 
or any other public release of information related to the project.


If there is nothing significant to report during this reporting period, state “Nothing to Report.”


Publications, conference papers, and presentations 
Report only the major publication(s) resulting from the work under this award. There is no restriction on 
the number. However, Agencies are interested in only those publications that most reflect the work 
under this award in the following categories:


Journal publications. List peer-reviewed articles or papers appearing in scientific, technical, or 
professional journals. Include any peer-reviewed publication in the periodically published 


i. 


a. 


3. 
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proceedings of a scientific society, a conference, or the like. A publication in the proceedings of a 
one-time conference, not part of a series, should be reported under “Books or other non-
periodical, one-time publications.”


Identify for each publication: Author(s); title; journal; volume: year; page numbers; status of 
publication (published; accepted, awaiting publication; submitted, under review; other); 
acknowledgement of federal support (yes/no). Also see instructions under B. Scientific/Technical 
Reporting regarding the submission of accepted manuscripts and other STI as appropriate.


Books or other non-periodical, one-time publications. Report any book, monograph, 
dissertation, abstract, or the like published as or in a separate publication, rather than a periodical 
or series. Include any significant publication in the proceedings of a one-time conference or in the 
report of a one-time study, commission, or the like.


Identify for each one-time publication: author(s); title; editor; title of collection, if applicable; 
bibliographic information; year; type of publication (book, thesis or dissertation, other); status of 
publication (published; accepted, awaiting publication; submitted, under review; other); 
acknowledgement of federal support (yes/no).


ii. 


Other publications, conference papers and presentations. Identify any other publications, 
conference papers and/or presentations not reported above. Specify the status of the publication as 
noted above.


iii. 


Website(s) or other Internet site(s) 
List the URL for any Internet site(s) that disseminates the results of the research activities. A short 
description of each site should be provided. It is not necessary to include the publications already 
specified above in this section.


b. 


Technologies or techniques 
Identify technologies or techniques that have resulted from the research activities. Describe the 
technologies or techniques and how they are being shared.


c. 


Inventions, patent applications, and/or licenses 
Identify inventions, patent applications with date, and/or licenses that have resulted from the research. 
Submission of this information as part of an interim or final Research Performance Progress Report is 
not a substitute for any other invention reporting required under the terms and conditions of an award.


d. 


Other products 
Identify any other significant products that were developed under this project. Describe the product and 
how it is being shared. Examples of other products are: Data or databases; Physical collections; Audio or 
video products; Software or NetWare; Models; Educational aids or curricula; Instruments or equipment; 
Research material (e.g., germplasm, cell lines, DNA probes, animal models); Interventions (e.g clinical, 
educational); new business creation; and Other.


e. 


PARTICIPANTS & OTHER COLLABORATING ORGANIZATIONS: Mandatory


Who has been involved? 
Agencies need to know who has worked on the project to gauge and report performance in promoting 
partnerships and collaborations. The following information on participants and other collaborating 
organizations during this reporting period must be provided:


4. 
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What individuals have worked on the project? 
Provide the following information for: (1) Project director(s)/Principal investigator(s) (PDs/PIs); and (2) 
each person who has worked, and was funded by the project, at least one person month per year on the 
project during the reporting period, regardless of the source of compensation (a person month equals 
approximately 160 hours of effort). Please note that such reporting does not constitute a formal 
institutional report of effort on the project, but rather is used by agency program staff to evaluate the 
progress of the project during a given reporting period.


Provide the name and identify the role the person played in this project. 
Indicate the total number of months (including partial months) (Calendar, Academic, Summer) 
that the individual worked on this project. Using the project roles identified below, select the most 
senior role in which the person worked on the project for any significant length of time. For 
example, if an undergraduate student graduated, entered graduate school, and continued to work 
on the project, show that person as a graduate student, preferably explaining the change in 
involvement.


i. 


Project Roles: 
PD/PI 
Co PD/PI 
Faculty 
Community College Faculty 
Technical School Faculty 
K-12 Teacher 
Postdoctoral (scholar, fellow or other postdoctoral position) 
Other Professional 
Technician 
Staff Scientist (doctoral level)  
Statistician 
Graduate Student (research assistant) 
Non-Student Research Assistant 
Undergraduate Student 
Technical School Student 
High School Student 
Consultant 
Research Experience for Undergraduates (REU) Participant 
Other (specify) 


ii. 


Describe briefly how this person contributed to this project. 
If information is unchanged from a previous progress report, provide the name only and indicate 
“no change.”


iii. 


Identify the person’s state, U.S. territory, and/or country of residence. State whether this 
person has collaborated internationally. 
If the participant was U.S.-based, state whether this person collaborated internationally with an 
individual located in a foreign country, and specify whether the person traveled to the foreign 
country as part of that collaboration, and, if so, what the duration of stay was. The foreign 
country(ies) should be identified.


iv. 


a. 
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If the participant was not U.S.-based, state whether this person traveled to the U.S. or another 
country as part of a collaboration, and, if so, what the duration of stay was. The destination 
country should be identified.


Example: 
1. Name: Mary Smith 
2. Total Number of Months: 5.5 
3. Project Role: Graduate Student 
4. Researcher Identifier: 1234567 
5. Contribution to Project: Ms. Smith has performed work in the area of combined error-control 
and constrained coding. 
6. State, U.S. territory, and/or country of residence: Michigan, U.S.A. 
7. Collaborated with individual in foreign country: Yes 
8. Country(ies) of foreign collaborator: China 
9. Travelled to foreign country: Yes 
10. If traveled to foreign country(ies), duration of stay: 5 months 


Has there been a change in the active other support of the PD/PI(s) or senior/key personnel since 
the last reporting period? 
Describe active other support for the PD/PI(s) or senior/key personnel whose support has changed and 
what the change has been (e.g., a previously active grant that has closed, a previously pending grant that 
is now active). Active other support includes all financial resources, whether Federal, non-Federal, 
commercial or organizational, available in direct support of an individual’s research endeavors, 
including, but not limited to, research grants, cooperative agreements, contracts, or organizational 
awards, (e.g., Federal, State, local or foreign government agencies, public or private foundations, 
industrial or other commercial organizations). Annotate this information so it is clear what has changed 
from the previous submission. Other support does not include prizes or gifts.


Submission of active other support information is not necessary for pending changes or for changes in 
the level of effort for active support reported previously. DOE requires prior written approval if a change 
in active other support significantly impacts the effort on this award.


If there is nothing significant to report during this reporting period or no change from the previous 
reporting period, state “Nothing to Report.”


b. 


What other organizations have been involved as partners? 
Describe partner organizations – academic institutions, other nonprofits, industrial or commercial firms, 
state or local governments, schools or school systems, or other organizations (foreign or domestic) – that 
have been involved with the project. Partner organizations may provide financial or in-kind support, 
supply facilities or equipment, collaborate in the research, exchange personnel, or otherwise contribute.


Provide the following information for each partnership:


Organization Name:1. 


Location of Organization: (if foreign location list country)2. 


Partner’s contribution to the project: (identify one or more)


Financial support;i. 


3. 


c. 
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In-kind support (e.g., partner makes software, computers, equipment, etc., available to 
project staff);


ii. 


Facilities (e.g., project staff use the partner’s facilities for project activities);iii. 


Collaborative research (e.g., partner’s staff work with project staff on the project);iv. 


Personnel exchanges (e.g., project staff and/or partner’s staff use each other’s facilities, 
work at each other’s site).


v. 


Othervi. 


More detail on partner and contribution (foreign or domestic).4. 


If there is nothing significant to report during this reporting period, state “Nothing to Report.”


Have other collaborators or contacts been involved? 
Some significant collaborators or contacts within the recipient’s organization may not be covered by 
“What people have worked on the project?” Likewise, some significant collaborators or contacts outside 
the recipient’s organization may not be covered under “What other organizations have been involved as 
partners?”


For example, describe any significant:


collaborations with others within the recipient’s organization, especially interdepartmental or 
interdisciplinary collaborations;


1. 


collaborations or contact with others outside the organization; and2. 


collaborations or contacts with others outside the United States or with an international 
organization.


3. 


Identify the state(s), U.S. territory(ies), or country(ies) of collaborations or contacts.


It is likely that many recipients will have no other collaborators or contacts to report.


If there is nothing significant to report during this reporting period, state “Nothing to Report.”


d. 


IMPACT: Mandatory


What was done? What was learned?


Over the years, this base of knowledge, techniques, people, and infrastructure is drawn upon again and again 
for application to commercial technology and the economy, to health and safety, to cost-efficient environmental 
protection, to the solution of social problems, to numerous other aspects of the public welfare, and to other 
fields of endeavor.


The taxpaying public and its representatives deserve a periodic assessment to show them how the investments 
they make benefit the nation. Through this reporting format, and especially this section, recipients provide that 
assessment and make the case for Federal funding of research and education.


Agencies use this information to assess how their research programs: increase the body of knowledge and 
techniques; enlarge the pool of people trained to develop that knowledge and techniques or put it to use; and 
improve the physical, institutional, and information resources that enable those people to get their training and 


5. 
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perform their functions.


This component will be used to describe ways in which the work, findings, and specific products of the project 
have had an impact during this reporting period. Describe distinctive contributions, major accomplishments, 
innovations, successes, or any change in practice or behavior that has come about as a result of the project 
relative to: the development of the principal discipline(s) of the project; other disciplines; the development of 
human resources; teaching and educational experiences; physical, institutional, and information resources that 
form infrastructure; technology transfer (include transfer of results to entities in government or industry, 
adoption of new practices, or instances where research has led to the initiation of a startup company); society 
beyond science and technology; or foreign countries.


What was the impact on the development of the principal discipline(s) of the project? 
Describe how findings, results, and techniques that were developed or extended, or other products from 
the project made an impact or are likely to make an impact on the base of knowledge, theory, and 
research and/or pedagogical methods in the principal disciplinary field(s) of the project. Summarize 
using language that a lay audience can understand (Scientific American style). How the field or 
discipline is defined is not as important as covering the impact the work has had on knowledge and 
technique. Make the best distinction possible, for example, by using a “field” or “discipline”, if 
appropriate, that corresponds with a single academic department (i.e., physics rather than nuclear 
physics).


If there is nothing significant to report during this reporting period, state “Nothing to Report.”


a. 


What was the impact on other disciplines? 
Describe how the findings, results, or techniques that were developed or improved, or other products 
from the project made an impact or are likely to make an impact on other disciplines.


If there is nothing significant to report during this reporting period, state “Nothing to Report.”


b. 


What was the impact on the development of human resources? 
Describe how the project made an impact or is likely to make an impact on human resource development 
in science, engineering, and technology. For example, how has the project: provided opportunities for 
research and teaching in the relevant fields; improved the performance, skills, or attitudes of members of 
underrepresented groups that will improve their access to or retention in research, teaching, or other 
related professions; developed and disseminated new educational materials;provided scholarships; or 
provided exposure to science and technology for practitioners, teachers, young people, or other members 
of the public?


If there is nothing significant to report during this reporting period, state “Nothing to Report.”


c. 


What was the impact on teaching and educational experiences? 
Describe how the project made an impact or is likely to make an impact on teaching and educational 
experiences. For example, has the project: developed and disseminated new educational materials; led to 
ideas for new approaches to course design or pedagogical methods; or developed online resources that 
will be useful for teachers and students and other school staff?


If there is nothing significant to report during this reporting period, state “Nothing to Report.”


d. 


What was the impact on physical, institutional, and information resources that form 
infrastructure? 
Describe ways, if any, in which the project made an impact, or is likely to make an impact, on physical, 


e. 
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institutional, and information resources that form infrastructure, including: physical resources such as 
facilities, laboratories, or instruments; institutional resources (such as establishment or sustenance of 
societies or organizations); or information resources, electronic means for accessing such resources or 
for scientific communication, or the like.


If there is nothing significant to report during this reporting period, state “Nothing to Report.”


What was the impact on technology transfer? 
Describe ways in which the project made an impact, or is likely to make an impact, on commercial 
technology or public use, including: transfer of results to entities in government or industry; instances 
where the research has led to the initiation of a start-up company; or adoption of new practices.


If there is nothing significant to report during this reporting period, state “Nothing to Report.”


f. 


What was the impact on society beyond science and technology? 
Describe how results from the project made an impact, or are likely to make an impact, beyond the 
bounds of science, engineering, and the academic world on areas such as: improving public knowledge, 
attitudes, skills, and abilities; changing behavior, practices, decision making, policies (including 
regulatory policies), or social actions; or improving social, economic, civic, or environmental conditions.


If there is nothing significant to report during this reporting period, state “Nothing to Report.”


g. 


What percentage of the award’s budget was spent in foreign country(ies)? 
Describe what percentage of the award’s budget was spent in foreign country(ies). If more than one 
foreign country is involved, identify the distribution between the foreign countries. U.S.-based recipients 
should provide the percentage of the budget spent in the foreign country(ies) and/or, if applicable, the 
percentage of the budget obligated to foreign entities as first-tier subawards.


Recipients that are not U.S.-based should provide the percentage of the direct award received, excluding 
all first-tier subawards to U.S. entities. If applicable, provide separately the percentage of the budget 
obligated to non-U.S. entities as first-tier subawards.


h. 


CHANGES/PROBLEMS: Mandatory


The PD/PI is reminded that the grantee is required to obtain prior written approval from the Contracting Officer 
whenever there are significant changes in the project or its direction. Requests for prior written approval must 
be submitted to the Contracting Officer. If not previously reported in writing, provide the following additional 
information, if applicable: Changes in approach and reasons for change; Actual or anticipated problems or 
delays and actions or plans to resolve them; Changes that have a significant impact on expenditures; Significant 
changes in use or care of animals, human subjects, and/or biohazards.


Changes in approach and reasons for change 
Describe any changes in approach during the reporting period and reasons for these changes. Remember 
that significant changes in objectives and scope require prior approval of the Contracting Officer.


a. 


Actual or anticipated problems or delays and actions or plans to resolve them 
Describe problems or delays encountered during the reporting period and actions or plans to resolve 
them.


b. 


Changes that have a significant impact on expenditures 
Describe changes during the reporting period that may have a significant impact on expenditures, for 
example, delays in hiring staff or favorable developments that enable meeting objectives at less cost than 


c. 


6. 
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anticipated.


Significant changes in use or care of human subjects, vertebrate animals, biohazards, and/or select 
agents 
Describe significant deviations, unexpected outcomes, or changes in approved protocols for the use or 
care of human subjects, vertebrate animals, biohazards and/or select agents during the reporting period. 
If required, were these changes approved by the applicable institution committee and reported to the 
agency? Also specify the applicable Institutional Review Board/Institutional Animal Care and Use 
Committee approval dates.


d. 


Change of primary performance site location from that originally proposed 
Identify any change to the primary performance site location identified in the proposal, as originally 
submitted.


e. 


SPECIAL REPORTING REQUIREMENTS: Mandatory


Respond to any special reporting requirements specified in the award terms and conditions, as well as any 
award specific reporting requirements.


7. 


BUDGETARY INFORMATION: Mandatory


This component will be used to collect budgetary data from the recipient organization. The information will be 
used in conducting periodic administrative/budgetary reviews. Budgetary data identified and required by the 
Contracting Officer should be submitted in an Excel spreadsheet format.


8. 


PROJECT OUTCOMES: Mandatory


What were the outcomes of the award? 
This information is used at the completion of the award to ascertain the cumulative outcomes or findings of a 
project. Describe project outcomes specifically for the public to provide insight into the outcomes of Federally-
funded research, education, and other activities. Agencies may make this information available to the public in 
an electronic format.


Project Outcomes 
The recipient is to provide information regarding the cumulative outcomes or findings of the project. For the 
final RPPR for the project, provide a concise summary of the outcomes or findings of the award (no more than 
8,000 characters) that:


is written for the general public (non-technical audiences) in clear, concise, and comprehensible 
language;


a. 


is suitable for dissemination to the general public, as the information may be available electronically;b. 


does not include proprietary, confidential information or trade secrets; andc. 


includes up to six images (images are optional).d. 


Please note that this reporting of project outcomes does not constitute a formal dissemination of scientific and 
technical information (STI) but rather is used by agency program staff to publicize project results, outcomes or 
findings.


To ensure the public access to the results of federally funded research notify DOE Office of Scientific and 
Technical Information about the published results so the information will be made publicly accessible and 


9. 
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discoverable through DOE web-based products. Access to and archival of DOE-funded STI are managed by the 
(OSTI). For information about OSTI see http://www.osti.gov.


For more information on STI submittals, see http://www.osti.gov/stip/submittal.
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Appendix for RPPR


DEMOGRAPHIC INFORMATION FOR SIGNIFICANT CONTRIBUTORS


Agencies may require that recipients provide demographic data about significant contributors for a variety of 
purposes, including the following:


to gauge whether our programs and other opportunities are fairly reaching and benefiting everyone regardless 
of demographic category;


•


to ensure that those in under-represented groups have the same knowledge of and access to programs, meetings, 
vacancies, and other research and educational opportunities as everyone else;


•


to gauge and report performance in promoting partnerships and collaborations;•
to assess involvement of international investigators or students in work we support;•
to track the evolution of changing science, technology, engineering and mathematics (STEM) fields at different 
points in the pipeline (e.g., medicine and law demographics have recently changed dramatically);


•


to raise investigator and agency staff awareness of the involvement of under-represented groups in research;•
to encourage the development of creative approaches for tapping into the full spectrum of talent of the STEM 
workforce;


•


to respond to external requests for data of this nature from a variety of sources, including the National 
Academies, Congress, etc.; and


•


to respond to legislatively-required analysis of workforce dynamics. Legislation requires at least one agency to 
routinely estimate scientific workforce needs. This analysis is accomplished through reviewing demographic 
data submitted for the existing workforce.


•


Demographic data (i.e., gender, ethnicity, race, and disability status) should be provided directly by significant 
contributors, with the understanding that submission of such data is voluntary. There are no adverse consequences if 
the data are not provided. Confidentiality of demographic data will be in accordance with agency’s policy and 
practices for complying with the requirements of the Privacy Act.


Gender: Male
Female
Do not wish to provide


Ethnicity: Hispanic or Latina/o
Not-Hispanic or not-Latina/o
Do not wish to provide


Race (select one or 
more):


American Indian or Alaska Native
Asian
Black or African American
Native Hawaiian or other Pacific Islander
White
Do not wish to provide


Yes (check yes if any of the following apply to you)Disability Status:
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Deaf or serious difficulty hearing•
Blind or serious difficulty seeing even when wearing 
glasses


•


Blind or serious difficulty seeing even when wearing 
glasses


•


Other serious disability related to a physical, mental, or 
emotional condition


•


No
Do not wish to provide


This measure is designed as a binary measure; it encompasses all self-reported disabilities. Please do not use it to 
report the number of individuals who have different types of disabilities (e.g., hearing impairments).


Note: This construct is not designed to be used at an individual-level (i.e., it should not be used for determining 
accommodation needs or disability status for particular individuals associated with the project).
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PROJECT MANAGEMENT PLAN 


 


a. Executive Summary.  


 


Concerns over groundwater usage and the associated disposal of wastewater hinders the cost-


effectiveness of uranium in-situ recovery (ISR) operations and restoration efforts at many legacy 


sites associated with DOE and DOD. Any enhancement in the efficiency of groundwater usage 


and cost reduction related to subsurface remediation could have a large impact on the global 


competitiveness of the U.S. natural resource industry at restoration strategy at numerous legacy 


sites. The objective of the proposed research project is to demonstrate the capacity to restore 


groundwater geochemical conditions to background levels at uranium recovery operations 


through the application of restoration strategies optimized for pore-water/flow-water mixing and 


exchange. This will be accomplished by laboratory-scale experiments that first maximize mixing 


between pore-water and flow-water and then evaluate the performance of these maxing strategies 


in simulated post-ISR restoration approaches, including but not limited to, 1) groundwater 


sweeping, 2) active treatment through reverse osmosis and recirculation operations, 3) 


amendment injections, and 4) natural attenuation processes. The primary focus though will be on 


ISR restoration technologies that would result in reduced groundwater consumption during 


groundwater restoration activities following uranium ISR operations, though the results are likely 


to aid in the reduction of water usage at other uranium recovery related groundwater restoration 


projects such as legacy tailings operations. This study will be performed using uranium rich core 


collected from multiple representative locations from Nuclear Regulatory Commission (NRC) 


licensed ISR uranium properties owned by NuFuels, Inc. in the Grants Uranium District of New 


Mexico.    


 


Specific project objectives include: 


1. Construction of a representative laboratory-scale ISR testing facility that can be used to 


optimize pore-water/flow-water mixing and post-ISR restoration strategies.  


2. Use the ISR testing facility to test new restoration strategies aimed at reducing the 


volume of water required to complete restoration and optimize the long-term stability of 


the restored subsurface.  


3. Evaluate the economic impact of the new restoration strategies on domestic uranium 


production  


 


The key innovations of the proposed research include:  


1. Optimization of pore-scale mixing to improve the effectiveness of sweep operations and 


amendment deployment.  


2. Examination of the effect of acoustic stimulation on pore-scale mixing.  
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3. Laboratory investigation of the potential impact of natural attenuation on the fate of 


uranium and other trace metals.  


 


If successful, this study will have a significant impact on reducing the cost related to ISR, 


reducing the amount of water used in restoration efforts, and create a pathway for more 


sustainable uranium recovery operations in the United States. Additionally, a successful 


demonstration of the effectiveness of the remedial approaches developed in this research could 


inform regulators of how to setup robust and effective monitoring programs. Although the 


research developed here is geared towards the uranium industry, the techniques and strategies 


developed would benefit many DOE and DOD as well as legacy industrial sites that would 


benefit from water-efficient remedial approaches. 


 


b. Risk Management.  


 


Conceptual risks factors that potentially impede project progress are 1. Field Coring Risks and 2. 


Laboratory Risks.  These are addressed below. 


 


1. Field Coring Risks Factors 


 Access into the Church Rock property.  NuFuels, Inc. has not finalized access from 


the State Highway into the Church Rock property.   The company believes that the 


process will be completed before the core drilling program is scheduled to begin.  If 


access into the Church Rock property becomes an issue it will not impede the project 


process because NuFuels will obtain the core material from the companies 


Crownpoint property where access is certain.  NuFuels, Inc. would prefer to core drill 


at the Church Rock property because drilling costs are less at Church Rock than at 


Crownpoint.  It should be noted that whichever property is chosen for core drilling 


and water sampling there would be no cost difference to the Government because all 


drilling costs are included in NuFuels, Inc.’s shared cost fraction of total costs. 


 Weather related problems.  By its very nature, field work is outdoors and subject to 


weather conditions.  Extensive rain or extreme cold can delay drilling activity.  


Fortunately, the project schedule calls for drilling in the fall which is traditionally 


very dry and mild in the desert south west.  In the event that there is a weather related 


delay drilling will be put on hold until conditions improve. 


 Equipment failure. Drilling will require a drill rig and ancillary mechanical 


equipment.  Such equipment is subject to breakage and if breakage occurs project 


progress would be temporarily impeded.  The Church Rock and Crownpoint 


properties are relatively close to cities with parts and mechanics that would facilitate 


repairs in the event of an equipment breakdown.  As such any delay would be short 


term. 


 Drilling and water sampling operational problems.  Because the activity occurs in 


natural geologic conditions, coring and water sampling is subject to unexpected 


problems that may temporarily delay project process.  For example, drilling and 


coring may experience hole collapse or dropped core resulting in more time and effort 


to retrieve the core or even having to drill a twin hole.  Water sampling may 


experience an unknown problem such as a well that requires remediation.  NuFuels, 


Inc. has mitigated these operational delays by using a drilling contractor with 
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extensive drilling and coring experience in McKinley County and having the drilling 


and water sampling operation supervised by a professional geologist with experience 


drilling and water well sampling in the region.   


 


2. Laboratory Risks  


 


 The pressurized columns that will be use to conduct the experiments will require 


custom fabrication.  Additionally, other equipment such as pumps will be unique to 


the laboratory set-up.  As such, the budgeted $100,000 cost estimate may be an 


insufficient amount.  If so, NuFuels, Inc. has established a generous contingency in its 


cost share amount and the company is prepared to fund the amount that may exceed 


$100,000 when they procure the equipment. 


 


c. Milestone Log. 


 


  
 


During project performance, the PI will report the milestone status for each Task and Subtask as 


part of the required quarterly Progress Report as prescribed under the Reporting Requirements 


Checklist. The Milestone Status will present actual performance in comparison with Milestone 


Log, and include: 


 


1) the actual status and progress of the project; 


2) specific progress made toward achieving the project's milestones; and 


3) any proposed changes in the project's schedule required to complete milestones. 


 


d. Funding and Costing Profile.  


 


The Project Funding Profile below shows, by budget period, the amount of government funding 


going to each project team member.  


 


Start End


8/25/2021 12/30/2021


Contract with drillers, field support (MD) 8/25 9/17


Mobilize equipment and begin core drilling and water sampling campaign (MD) 10/4 10/4


Drilling and water sampling. Transport core and water to LANL (MD) 10/4 11/22


Drill site cleanup and reclamation 11/22 12/30


1/22 3/22


11/21 6/22


4/22 7/22


8/22 5/23


Task 5.1 Reverse Osmosis Only (MY) 8/22 11/22


Task 5.2 Reverse Osmosis with Abiotic Reduction (Dithionite) (MY) 9/22 5/23


12/22 5/23


4/23 8/23Task 7. Techno-economic Assessment of Post-ISR Restoration Strategies from Tasks 4 through 6 (MY)


Groundwater Restoration R&D Study With Uranium Core and Groundwater Groundwater Restoration R&D Study 


With Uranium Core and Groundwater Milestone Log (Assume Project Award 08/25/21)


Task 3. Construction of Laboratory-Scale ISR Testing at LANL (MY)


Task 4. Simulation of In Situ Recovery Preocess (MY)


Task 5. Optimization of Post-ISR Restoration Strategies (MY)


Task 6. Natural Attenuation (MY)


Task 1. Drilling, ore Retrieval, and Borehole Logging


Task 2. Optimize of Pore-Scale Mixing (MY)


Task (Milestone)
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Project Funding Profile 


Budget Period 
Government Funding 


to NuFuels, Inc. 


Government Funding 


to LANL 


Total Government 


Funding 


Task 1 $20,000 Included in Task 1-7 $20,000 


Tasks 2-7 $235,000 $785,000 1,020,000 


 


 


 


The Project Costing Profile below shows monthly expenditure of government funds. 


 


Project Costing Profile  


Task 1 – Core Drilling 


Nufuels, Inc. $ 20,000 August 24-December 30, 


2021 


LANL Incl. Tasks 2-7  


Tasks 2-5 Laboratory Research 


Nufuels, Inc. $235,000 November 2021 – August 


2023 


LANL $785,000 November 2021 – August 


2023 


 


e.  Project Timeline.  


A timeline broken down by each task and subtask, as described in the Statement of Project 


Objectives is shown below.   The timeline includes for each task a start and end date. The 


timeline shows interdependencies between tasks and include the milestones that are identified in 


the Milestone Log (Section 4.c.). 


 


 
 


f.  Success Criteria at Decision Points:  


Success criteria for each decision point in the project, and go/no-go decision points will be Task 


dependent and are presented in the Table below.   Budget periods for the project will be Task 1 


which spans from August 24-December 30, 2021 and Tasks 2-6 which spans from November 


2021 – August 2023.  The potential for a no-go decision is extremely small through Tasks 2-6. If 


a situation were to occur that would result in a no-go decision during Task 2-6, the PI would 


8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8


Task 3. Construction of Laboratory-Scale ISR Testing at LANL


Task 4. Simulation of In Situ Recovery Preocess


Task 5. Optimization of Post-ISR Restoration Strategies


Task 5.1 Reverse Osmosis Only


Task 5.2 Reverse Osmosis with Abiotic Reduction (Dithionite)


Task 6. Natural Attenuation


Task 7. Techno-economic Assessment of Post-ISR Restoration Strategies from Tasks 4 through 6


Groundwater Restoration R&D Study With Uranium Core and Groundwater Groundwater Restoration R&D Study With Uranium Core and Groundwater Task Schedule 


Month >


2021 2022 2023Year >


Task 1. Drilling, ore Retrieval, and Borehole Logging


Task 2. Optimize of Pore-Scale Mixing
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provide information related to a no-go scenario in the immediate quarterly report and explain 


how government funding and the budget would be affected.    


 


 


Success Criteria at Decision Points 


Task Go/No Go Decision Analysis 


1. Drilling and water sampling If the drilling and/or water sampling activity 


fails then the project would terminate.  The 


risk of coring failure is low but it is plausible 


because drilling and water sampling occurs in 


natural systems.  The financial risk to the 


Government of a drilling or water sampling 


activity is minimal because most all fed 


funding is provided during Tasks 2-7.  


2. Optimize of Pore Scale Mixing There is no potential for a no-go decision 


during Task .  Task 2 is performed by LANL 


scientists with extensive knowledge of the 


subject matter. 


3. Construction of Laboratory-Scale ISR 


Testing at LANL.  


There is little potential for a no-go decision 


during Task 3.  The is the potential for delays 


as a result of the availability of materials but 


these delays would be made up over the 


course of the project.   


4. Simulation of the ISR process.  There is no potential for a no-go decision 


during Task 4.  Task 4-6 experiments are in a 


controlled laboratory setting which are 


routinely performed by LANL scientists.  


5. Optimization of Post-ISR Restoration 


Strategies.  


There is no potential for a no-go decision 


during Task 5.  Task 4-6 experiments are in a 


controlled laboratory setting which are 


routinely performed by LANL scientists. 


6. Natural Attenuation.  There is no potential for a no-go decision 


during Task 6.  Task 4-6 experiments are in a 


controlled laboratory setting which are 


routinely performed by LANL scientists. 


7. Techno-economic Assessment of Post-


ISR Restoration Strategies from Tasks 4 


and 5. 


There is no potential for a no-go decision 


during Task 7.  Task 7 is based on analysis of 


Tasks 4-6. 


      


 








