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Bureau of Reclamation: Advanced 
Water Treatment 
Advanced water treatment to 
develop “new” water supplies 
in the Western US 

• brackish surface and 
groundwater 

• reclaimed wastewater  
• Industrial wastewater 
• seawater 

Alternative strategies for 
concentrate management for 
membrane technologies 

Saline Groundwater Resources USGS,  
W. Alley (2003) from Feth et al. (1965) 



AWPF Wetland Research Objectives 

1. Demonstrate the use of wetlands as a natural 
treatment technology for RO concentrate 

2. Determine optimized performance of the wetland for 
concentrate treatment and scale-up 

3. Establish points of comparison with other engineered 
wetland treatment systems in the western US 

4. Evaluate potential for creating and/or restoring 
coastal saline wetlands habitat 

 

Can coastal saline treatment wetlands be created 
and/or restored using concentrate? 



Reclamation AWPF Wetland Research 
Wetland Monitoring Plan  

– Vegetation 
– Soil and Sediment 
– Water quality 

Baseline Monitoring  
(June, 2012) 

– Vegetation morphology 
– Vegetation uptake analysis 
– Soil and Sediment 
– Water Quality 

Repeating Annual Monitoring 
(June, 2013) 



AWPF Wetland Monitoring Plan 



Baseline Vegetation and Soil Monitoring 

Morphology 
- yerba mansa, salt grass, softstem 

bull rush, California bulrush 

Plant Density 
- Culms/plant 
- Culm diameters and lengths 
- Dry wt. above & below ground 

Vegetation and Soil 
- N, P, K, Ca, Mg, Na, Fe, Mn, Cu, 

Zn, B, NO3-N, Mo, Al, As, Se, Hg 

 



Baseline Water Quality 
Oxnard’s Annual Water Report 



Annual Monitoring and Characterization 

• Repeating Annual Monitoring 
(June, 2013) 

• Vegetation morphology 
• Vegetation uptake analysis 
• Soil and Sediment 
• Water Quality 

• AWPF wetland water balance 
• Contaminant removal model 
• Engineered wetland process 

model for scale-up and cross 
site comparison 



Potential Wetland Research Topics 
• Water balance, hydraulic 

tracer testing 
• Contaminant fate and cycling 
• Metal speciation and removal 

(i.e. Se) 
• Bioattenuation of emergent 

contaminants of concern 
• Carbon sequestration 
• Animal community organization and colonization 
• Toxicity testing of brackish organisms 
• Wetland comparison to native brackish wetland 

communities (biologic, wildlife, biotic, etc.) 



Environmental Applications and Research Group 
Riparian & Wetland Studies 

• Proper design and operation of constructed wetlands for 
the improvement of water quality related to non-point 
pollution and wastewater effluent 
 

• Cooperative efforts with:  
– USGS, EPA, FWS 
– State fish and game agencies 
– City and local departments 
– Water resource agencies 
– Universities and private contractors 

 
http://www.usbr.gov/pmts/eco_research/eco3.html 



Contact Information 
Bureau of Reclamation 
Southern California Area Office 
 Amy Witherall - awitherall@usbr.gov 
 Doug McPherson - dmcpherson@usbr.gov 
Technical Service Center (Denver) 
 Katharine Dahm - kdahm@usbr.gov 
 

US Geological Survey 
Fort Collins Science Center 
 Joan Daniels - joan_daniels@usgs.gov 
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