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When I think of a wetland I first envision a large Cypress Tree with moss dangling from its branches. Perhaps algae covered 
water with some bugs dancing about and a mysterious gallery of untold life just below the waters surface. My image is 
fairly inhospitable to any human presence, but it has a strange allure that a moth must have when encountering a porch 
light.

Back in reality, I reach over the bow of the airboat to collect my water quality 
samples and realize some of the samples I have just collected need to have the 
proper chain of custody seals placed on them. The co-pilot bags, tags and ices 
down the samples and then climbs onto the jump seat and gives me a thumbs 
up; a signal that he is prepared for the force of the wind created by the propeller 
pushing our airboat forward. As we run the boat ashore I am reminded of the 
struggles Tres Rios has endured to become a reality.

Tres Rios started in 1994 as a proposal for advanced nitrogen removal after 
rumors surfaced that the Environmental Protection Agency (EPA) could tighten 
requirements in the National Pollutant Discharge Elimination System (NPDES) 
permit. The price of conventional treatment methods was costly enough to 
justify investigation into creative alternatives and thus our humble beginnings. 
Three sites were chosen to accommodate research: Hayfield Site, Cobble Site and 
Research Site (I know the last site name is not very original). Each site in its own 
way moved our world a little closer to a realization we could achieve our water quality goals and much more just by being a little 
more environmentally friendly.

I was a much younger man, but I remember well being chosen to work on the Tres Rios Constructed Wetlands Project and the 
relentless work that followed. I also remember how I was surrounded by so many brilliant and charismatic leaders who had no 
compunction about discussing their forward visions. Engineering needs were taken on by Kathi Barret – Sturdivant, Madeline Goddard, 
Paul Kinshella and Mike Gritzuk. In the field, Roland Wass managed the daily process; the lead operator was Wes Camfield and that left 
me as the most qualified person to root around in the mud. 

The attributes of Tres Rios quickly expanded beyond just water quality into flood control, environmental education, water reuse, 
habitat restoration, vector management, effluent conveyance, carbon footprint mitigation and the list goes on. This attracted outside 
interest like the Bureau of Reclamation, Environmental Protection Agency, Arizona Department of Environmental Quality, and United 

States Army Corp. of Engineers (USACE) to name just a few. The struggle forward 
would yield an environmental project second to none; a 450 acre wetland at the 
confluence of the Salt, Gila, and Agua Fria rivers.

The USACE received approval to use stimulus funding to support The Tres 
Rios Wetlands Project and 
site construction started 
in December 2008. It was 
difficult at first to imagine a 
series of vacant farm fields 
being transformed into an 
environmental wonder as the 
first lonely backhoe showed 
up on the site. Salt River 
Project had removed or buried 
their lateral infrastructure 
that had once laced site 

months before, now it was Archer Western Contractors (AWC) turn to transform the 
landscape.
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The construction activities spanned approximately 15 months and required close 
coordination from the USACE, City of Phoenix, AWC and the design/construction engineers, 
Jacobs Engineering (formerly Damon S. Williams and Associates), and Wass Gerke and 
Associates. The project was partnered and this close interaction was crucial to achieve 
the best final product. When over 3 million cubic yards of material is moved around a 450 
acre site, there tends to be some lively discussions, but at the end, the completed project 
worked well.

A key element to the wetlands is plants, 
but how do you install them in on arid 
soil? We did not have a permit yet to apply 
effluent to the newly formed cells and the 
plants that were needed to obtain the water 
quality for the permit needed the water to 
live. This dilemma was known at Tres Rios as 
the chicken and egg paradox; natural systems 

develop their vegetation slowly and we needed to accelerate the growth rate. AWC and 
its subcontractor, Native Resources International, decided to develop the vegetation 
using a sprinkler system to keep the plants alive. This was quite labor intensive, but 
solved the poultry paradox.

Wetlands within an arid environment are a 
little rare; the obvious reason is there is usually 
not much water in the desert to support them. The 91st Avenue Wastewater Treatment Plant 
has an average influent flow of about 140 MGD and can supply 50 MGD to the wetlands 
barring other demands. To fill this order the Unified Pump Station located within the 91st 
Avenue treatment plant has the ability to deliver up to 220 MGD, and at final build out 440 
MGD. Effluent is pumped into a water tower and then gravity feeds almost a mile through two 
Hobas Pipe force mains to the influent box at Tres Rios.

An Aquifer Protection Permit was 
acquired in November 2009 and we were 
ready to put water in our creation. The 
call was made and the pump station began 
to ramp up flow and as we stood in the 
afternoon sun with the look of children in 
a candy store; it dawned on someone, how 
long does it take to fill a mile of pipe? After 

an eternity (OK, maybe an hour and a half) water started bubbling up through the 
inlet structures referred to as Morning Glories. The crowd cheered and laughed; then 
the flow stopped, then a few bubbles and flow started again. After a few cycles 
the flow steadily started and the water sheeted across the dry basin floor like a 
miniature wave. It created a small dust sheet at the point where it was saturating 
the soil and I realized I would never witness a beginning of this magnitude again.

As we began to operate we experienced a few set backs 
including several breaks on the force main pipes feeding the 
project, but once these problems were remedied we began 
the task of equipment testing on the site. The NPDES permit 
for the facility was issued in July 2010 and we began testing 
the gate positions and flow rates shortly after. With the help 
of Process Control Technical Support, communication between 
the project and the computer control system was established 
during the same time period. 

The site was 
operational 
and now 
the process 

work began. The initial goals were very clear: 
stabilize the process, develop the ecosystem 
and create the operational/process procedures. 
How hard could that be? Looking back on those 
questions humbles me and brings a smile to my 
face at the same time. Nature is not quick to 
share its secrets and will surprise you at every 
turn.

This article is part one of four 
articles that will appear this year 
in the AZ Water Kachina News.
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1.   Construction Begins December 2008

After 15 years 
of research and
development 
the project was 
finally ready
to be built.

5.   Hobas Pipe Routed Into Site From Unified Pump Station

Hobas Pipe 
delivers water 
to the site 
from
the Pump 
Station one 
mile away.

9.   Aerial Of Overbank Construction Fall 2009

Aerial of 
Overbank
Wetland 
construction.

13.   Ribbon Cutting Ceremony

Ribbon cutting 
ceremony which 
among
other guest 
included 
Representative 
Ed Pastor, 
Mayor Gordon, 
Councilmember
Mattox and 
Army Corp. 
Colonel Magnus.

2.   Surveying

GPS crews 
mapped the 
site for
excavation 
and form 
work.

6.    Morning Glories And Influent Structure

Discharge 
pipes called 
Morning 
Glories
are cast into 
place in the 
influent 
junction
structure.

10.   Unified Pump Station Ready To Discharge Winter 2009

Unified Pump 
Station 
located 
within 91st 
Avenue
Wastewater 
Treatment 
Plant is ready 
to send flow 
to Tres Rios.

14.   Aerial Fall 2010

Aerial view of 
Tres Rios in 
Fall of 2010
shows a 
thriving 
system 
delivering a 
quality
effluent to 
the Overbank 
and Salt 
River.

TRES RIOS WETLANDS PROJECT ~ 
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3.    Concrete Structures Are Formed And Poured As Soon As 
Earthwork Allows

Archer Western 
pouring one of 
the many
spillways 
thruought the 
site.

4.   Aerial Early 2009

Early aerial 
pictures show 
construction
progress.

7.   Planting And Watering Of Plants – Summer 2009

While 
construction 
activities 
continued
around the site 
vegetation, 
development
began in Cell 
FRW1 in the 
summer of
2009.

8.   Aerial Fall 2009 Robust Development

Aerial view 
of site shows 
robust
development 
of Cell FRW1 
vegetation.

11.   First Discharge To Tres Rios Wetlands – Winter 2009

Discharge 
from Morning 
Glory to project.

12.   Aerial Spring 2010

Aerial view 
in spring of 
2010 of all 
FRW cells
in service and 
developing 
vegetation.

15.   Thriving System

Ground view of 
fully developed 
young
wetlands 
system.

16.   Future Recreational Overlay At Overbank Sight

Future plans 
that center 
around the
Overbank 
system 
include 
several entry
points and 
recreation 
opportunities 
for
visitors.

TIMELINE FOR THE CONSTRUCTION


