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Goodyear Pilot 
Wetlands: Using 

Wetlands for Inland 
Treatment of Reverse 
Osmosis Concentrate 

for Surface Water 
Discharge

Water supplies are limited in the 
southwestern U.S. and managers 
therefore strive to utilize water sources 
efficiently and effectively. Desalination 
of brackish groundwater provides an 
additional drinking water supply, 
however, in inland areas, disposal of 
desalination waste concentrate is 
challenging. Management alternatives 
require either high capital and power 
costs, or large land areas. Vertical flow 
treatment wetlands (VFTW) are a low-
cost technology that addresses these 
concerns. Goodyear Pilot Wetlands, 
previously located in Goodyear, 
Arizona, facilitated a means to 
implement this innovative technology.

PROJECT GOALS
• Conduct controlled wetland research pilot with 

results that are broadly applicable to ongoing BOR 
concentrate management studies

• Develop a cost-effective, sustainable treatment 
alternative for municipal brine management

• Provide a framework for other inland communities 
that optimizes financial costs and sustainable 
management

KEY ISSUES ADDRESSED
Disposal of desalination waste concentrate is a major 
challenge. Current concentrate management 
alternatives require either high capital and power costs, 
or large land areas. VFTW are believed to be a low-cost, 
environmentally sustainable technology. The project 
leveraged past pilot testing experience, equipment, and 
partnerships to evaluate the demonstration-scale 
viability of VFTW for concentrate management. The 
project sought to determine: how VFTW could be 
implemented in a demonstration-scale application; 
what wetland design criteria needed to be considered; 
and how could wetlands be incorporated into city 
education and recreation plans to provide additional 
benefits?

Project Location

Vertical Flow Treatment Wetlands in Goodyear, Arizona



PROJECT HIGHLIGHTS
Pilot Project for Demonstration Facility: The City of 
Goodyear in cooperation with Reclamation, managed the 
pilot wetlands including operation, monitoring, and water, 
soil, and vegetation sampling in preparation for operating 
a demonstration-size facility.
Partnership Approach: Goodyear and the BOR Phoenix 
Area Office supported continued research at the pilot 
wetlands, and BOR provided funds to support Denver TSC 
technical expertise. During the study, Goodyear partnered 
with the Maricopa County Parks & Recreation Department 
to study the potential to locate a demonstration site and 
subsequently, full-scale wetland treatment facilities at the 
Estrella Mountain Regional Park.
Furthering Science: The Goodyear Wetlands Pilot provided 
a controlled wetland research facility with the potential to 
provide results that are broadly applicable to ongoing 
concentration management studies.

Collaborators
• City of Goodyear, Arizona
• U.S. Bureau of Reclamation, Denver Technical 

Services Center 
• U.S. Bureau of Reclamation, Phoenix Area Office

Funding Partners
• U.S. Bureau of Reclamation, Phoenix Area Office
• City of Goodyear

The vertical flow treatment wetlands study proved to remove regulated 
constituents like selenium, yet did not reduce brackish concentrate, expected 
to increase from 0.5 to 28 MGD by 2035 for the city of Goodyear, Arizona.

TECH FOR 
THE FUTURE

NEXT STEPS
• Consider VFTW as a tool for water treatment as 

the volume of brackish water increases, providing 
an alternative for inland management of 
concentrate

• Although Goodyear decided to not pursue the 
VFTW demonstration study at this time, 
determine if the wetlands treatment can be 
implemented in the future

PROJECT RESOURCES
For more information on this project, contact Deborah Tosline: 
dtosline@usbr.gov
For additional project resources and case studies, scan the 
QR code below or visit the CCAST website: 
WWW.DESERTLCC.ORG/RESOURCE/CCAST

LESSONS LEARNED
Reclamation primarily managed the pilot and all 
sampling activities initially. Over time, the City of 
Goodyear provided funding for its Water Operators to 
manage the pilot and conduct field and laboratory 
water quality sampling. This resulted in increased 
interest and understanding of pilot operations that 
could be utilized at a potential Demonstration Facility. 
As such, it is important to promote partner 
involvement from the start of the project to increase 
vested interest.
It would be optimal for project managers to develop a 
data management plan before beginning the project 
to facilitate consistent data compilation, analysis, and 
reporting methods and to ease access and use of the 
data. A data management system was developed 
after the fact and required a huge effort to import all 
data and report all data in consistent formats for 
analysis.

Lead Author: Rob Campellone, University of 
Arizona, March 2020.
Case study support by US Fish and Wildlife 
Service and US Bureau of Reclamation
Photos courtesy of Reclamation and City of 
Goodyear

Bin 2 Vertical Flow Wetlands

Vertical Flow Wetlands


