
  

Project Highlights 

• Ensero’s unique and custom designed 

water treatment plant uses direct 

Reverse Osmosis (RO) under 

pressure, to minimize fouling and 

metals precipitation, increasing RO 

membrane efficiency. 

• Combined mine dewatering, RO, and 

in situ treatment system achieved 

hydraulic control within the mine 

workings in three months. 

• Mine pool metals reduction goals 

were achieved in six months. 

• Ensero’s water treatment plant 

consistently meets the uranium MCL 

of 0.03 mg/L. 

• Early pilot study results show 

constructed wetlands treatment 

systems reduce uranium levels in 

mine water initially treated in-situ to 

a full order of magnitude below the 

MCL. 

• Ensero completed reclamation work 

in a difficult, narrow canyon to 

minimize impacts to all stakeholders 

and protect the endangered Preble’s 

Jumping Mouse habitat. 

 

The Challenge 
The Schwartzwalder Mine is an extensive former underground uranium 
mine near Golden, Colorado. It was continuously dewatered and mined 
from the 1950s until 2000, after which the mine was flooded with natural 
recharge. In 2013, the mine owner was ordered to dewater the mine and 
achieve hydraulic capture to prevent diffuse seepage into Ralston Creek, 
located 4.8 km upstream of Denver’s water supply reservoir. Mine water 
contained elevated levels of uranium (as high as 14 mg/L), molybdenum, 
selenium, and arsenic. In 2018, Colorado Legacy Land, LLC (CLL) purchased 
the mine, including the regulatory responsibility for ongoing environmental 
compliance with the Radioactive Materials License and ultimate regulatory 
closure. CLL reached out to Ensero Solutions (Ensero) for support. 
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The Ensero Solution 
Ensero responded quickly with a multi-faceted approach including 
reclamation, mine dewatering, and both in-situ and ex-situ water 
treatment and management. Our water treatment system was designed to 
mitigate the risk to Denver’s drinking water supply from the mine water. 
The system dewaters the mine to a designated level and then treats the 
water in an active water treatment plant (WTP) designed, constructed, and 
operated by Ensero. The design uses Reverse Osmosis (RO) as the primary 
treatment and ion exchange (IX) for polishing.  

To maximize ex-situ treatment efficiency, Ensero utilizes WTP effluent 
concentrate to pre-treat mine water in situ. Concentrate is first mixed with 
a carbon source and barium chloride, then re-injected into the 
underground mine pool at over 1,100 ft bgs. Ensero’s patented in-situ 
treatment reduced underground uranium levels by 80% (to ~5 mg/L), 
thereby extending the RO membrane performance and directly addressing 
the contamination source. 

Ensero developed a site-specific exit strategy to eventually transition from 
perpetual active treatment to passive treatment. We are currently pilot 
testing passive water treatment options. Initial results are favorable, and 
larger-scale field testing is planned for 2022. 

 



 

Physical reclamation activities include demolition and site preparation, 
impacted soil removal, waste consolidation, mine opening closure, stream 
restoration, and environmental monitoring. Ensero has removed 75,000 
cy of radionuclide-impacted soil from alongside Ralston Creek. The narrow 
canyon required Ensero to use specialized equipment to minimize 
environmental impacts. Excavated soil is disposed of in the underground 
mine to reduce community impacts due to off-site transport and to 
minimize client costs.  

Ensero also designed and installed a storm water diversion channel to 
convey run on flows away from a reclaimed waste rock pile. 

Once excavation is complete, Ensero will regrade, reseed, and restore the 
Ralston Creek and the creek valley, which is a critical habitat for the 
Preble’s Jumping Mouse.  
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Vital Statistics 
• The plant is designed for influent flows of 135 gpm, with effluent averaging 

between 120 to 200 gpm at maximum capacity. 

• The designed/installed RO system is comprised of two GE Pro100 units each 

capable of influent flows of 135 gpm, with effluent averaging between 75 to 

100 gpm at maximum capacity.  

• Reduction of metals concentrations through combined ex-situ and in-situ 

treatment is summarized below:  

o U: 24,000 µg/L initial to 2,110 µg/L after initial treatment and 3,650 µg/L 

after a 2-year period with no carbon dosing due to road closure  

o Se: 190 µg/L initial to non-detect 

o Mo: 1400 µg/L initial to 224 µg/L 

• In-situ treatment is designed to create a sulfate-reducing environment to 

reduce soluble uranium species to insoluble uranium species, e.g., from U(VI) 

to U(IV), to precipitate and immobilize uranium and other dissolved heavy 

metals. 

Ensero’s water treatment system design 
utilizes Reverse Osmosis under pressure 
 
 

On-site passive water treatment pilot 
testing at the former Schwartzwalder site.  
 
 


