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 Ecological engineering
– Ecosystem conservation, 

restoration, creation and 
remediation

– Passive treatment systems
– Water quality improvement



Ecological engineering field research site
•Designed for 1400 m3/d
•Receives elevated Fe, Zn, Pb, Cd, As, SO4
•Six distinct process units (10 total)
•Parallel treatment trains
•No fossil fuel use
•Limited operation/maintenance
•Discharge meets receiving stream criteria
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Mayer Ranch Passive Treatment 
System, Tar Creek Superfund Site, 
Commerce, OK

System start up 11/08

C5N/5S: 
Horizontal flow 
limestone beds



MRPTS oxidation cell during managed 
drawdown, winter 2017

SECPTS oxidation cell solar-powered 
aerators and baffle curtains, early 2017

MRPTS vertical flow bioreactor underdrain 
to be covered in stone, fall 2008

SECPTS vertical flow bioreactor compost 
substrate before flooding, early 2017



Mayer Ranch PTS - COCs

99.8% ∆Fe
37,000 kg Fe/yr
~750 mt Fe/life

98.6% ∆Zn
1700 kg Zn/yr
~35 mt Zn/life

~100% ∆Pb
15 kg Pb/yr

~0.3 mt Pb /life

~100% ∆Cd
3 kg Cd/yr

~0.1 mt Cd/life



Mayer Ranch PTS – Other Metals

~100% ∆As
13 kg As/yr

~0.3 mt As/life

~100% ∆Co
11 kg Co/yr

~0.2 mt Co/life

95.5% ∆Ni
185 kg Ni/yr
~4 mt Ni/life

30.8% ∆Mn
96 kg Mn/yr
~2 mt Mn/life



Mayer Ranch PTS – Base Cations
3% ∆Ca 6% ∆Mg

4% ∆Na 5% ∆K



Results of single seine haul in receiving stream, October 
2018, where no fish were previously present



Ecological Engineering – applying natural 
infrastructure to solve problems

Mayer Ranch, OK Southeast Commerce, OK Red Oak, OK

Trailwoods, OK Hartshorne, OK Potosi, Bolivia Olentangy 
Wetlands, OH

Mine #6, AR

Lake Thunderbird, OK

CREW builds ecosystems



Thank You!

http://CREW.ou.edu
nairn@ou.edu

 Grand Lake watershed management
 Novel reservoir water quality monitoring
 Tar Creek passive treatment systems
 Arkoma passive treatment systems
 Norman indirect potable reuse
 Agricultural and urban stormwater treatment
 Applications to produced waters
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