
 
 

  1 The Expansion Joint and Check Valve People 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Safeguarding the Snake River with ProFlex™ Check 
Valves 
Duckbill check valves from Proco Products drive Ontario, Oregon’s upgraded wastewater 
diffuser system 

As the Snake River meanders more than 1,000 miles 
across the U.S. Pacific Northwest, its westward surge 
that separates Oregon from Idaho passes a crucial 
milestone: The City of Ontario. Ontario, located in 
eastern Oregon’s Malheur County, operates a roughly 
2-mgd wastewater treatment plant that discharges 
into the Snake River. 
 
Like many wastewater plants of its size and setting, 
the Ontario facility operates a lagoon-based system 
for its effluent discharges. In recent years, as 
Ontario’s population continues to grow and as 
environmental regulations become stricter, the 
treatment facility must more efficiently mix and dilute 
its effluent due to the amount of ammonia that leaves 
the facility and enters the Snake River. For that 
reason, the facility sought to upgrade its existing, 
single-port outfall with a focus on efficient river mixing 
to ensure continued compliance with regulatory 
standards. 
 
Proco Products, Inc., in cooperation with CONSOR 
Engineers, LLC, and Ballard Marine Construction, 
answered the call by developing an innovative, multi-
port diffuser system for Ontario that capitalizes on 
Proco’s ProFlex™ Style 710-E Flanged Duckbill 
Check Valves. The new system began operations on 
November 1, 2023. 

An Improved Mixing Solution for the Snake River 
To design an optimal diffuser system for the facility’s specific needs, the project team first had to understand the site’s unique 
hydrological conditions. MixZon, Inc., an Oregon-based environmental services consultant who specializes in modeling mixing 
zones, created a state-of-the-art model of the Ontario plant’s effluent discharge point and the resulting interplay with the Snake 
River to guide the design process.  

CONSOR worked alongside MixZon to develop a range of design alternatives according to the model’s insights that would include 
a series of diffusers to maximize the mixing area within the Snake River without significantly adding to the footprint of the existing 
outfall. These variations differed in the number of diffusers as well as their size, arrangement, and — importantly — the types of 
valves affixed on their tips. 
 
The system they ultimately developed features nine diffuser ports evenly arranged along a 31-ft-long stretch of high-density 
polyethylene pipe running from the treatment plant beneath the surface of the river. With the facility’s previous outfall, treated 
effluent flowed through a single, 24-inch-wide pipe. The new system instead diffuses effluent through the nine, 8-inch-wide ports 
at a high velocity, encouraging mixing in the river and thereby minimizing the effects of ammonia. 
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One innovative aspect of the new system’s design is the orientation of each port. The ports each feature an elbow that 
slightly pitches the diffuser valves by 22° relative to the manifold. At the top of each port is a ProFlex™ Style 710-E Flanged 
Duckbill Check Valve that is rotated to slightly different angles: The valve on the center port points straight ahead at 90°, 
while the valves on either side each point progressively further outward to a maximum of 60° at their most extreme deviation. 
This fanned-out arrangement intends to maximize the area of mixing without having to make the diffuser manifold larger, 
effectively providing thorough mixing with a minimal footprint. 
 
In all, the new diffuser system is designed to accommodate wastewater discharges as voluminous as 3 mgd — sized to help 
the Ontario facility maintain efficient operations even during extreme weather, while also promising long-term reliability as 
demands on the facility continue to grow with the city’s population. 

Minimizing Maintenance With 
Neoprene 
Proco’s ProFlex™ Style Check Valves owe 
much of their ability to operate for decades 
without maintenance to the elastomers they 
feature. Although they are available in 
ANSI/NSF-61, EPDM, nitrile, natural rubber, 
chlorobutyl, and other materials, the most 
common foundation for the duckbills that 
distinguish the ProFlex line from similar check 
valves is Neoprene (also known as 
polychloroprene).  

Neoprene strikes a perfect balance between 
sturdiness and flexibility, offering resistance to 
rust, extreme temperatures, as well as other 
environmental stressors. In the case of the 
Ontario wastewater treatment plant’s diffuser 
system, Neoprene-based valves were selected 
for their resistance to buildup from algae and 
barnacles. Accumulation of this type of marine 
debris is among the most common causes of 
failure in underwater diffusers, as barnacles can 
often become lodged within the valve’s opening 
and keep them from closing. 

Style 710-E Check Valves: The Right 
Tool for the Job 

 CONSOR trusted Proco’s Style 710-E Flanged Duckbill 
Check Valves for the Ontario upgrade project for their delivery 
schedule, the robustness of their construction, as well as their 

versatility. 

 One of the key requirements for Ontario’s new diffuser 
system was that it had to perform efficiently under a vast range of 

flow rates and operating pressures. Like many treatment plants, 
effluent flows tend to be far lower during the nighttime hours than 

during the day — often as low as 100 gal/min across the entire 
manifold. The valves atop each diffuser port therefore had to be 

sensitive enough to crack open in response to minimal water 
pressure. Additionally, as the stage of the Snake River tends to 

fluctuate by as much as 15 ft throughout the year, the valve had to 
remain effective in both deep and shallow water. 

With their extremely low cracking pressure (1” – 2”), Style 710-E 
Flanged Duckbill Check Valves boast perhaps the lowest head 

loss in the industry, prompting them to continue diffusing effluent 
even under low-flow conditions. The valves’ unique duckbill design 
allows for a partial opening in such circumstances, creating a high 
initial jet velocity that ensures equal, turbulent diffusion regardless 

of flow and pressure variables. As flows ramp up, the duckbill 
passively opens wider, creating less hydraulic restriction and self-
optimizing according to minute-by-minute conditions. Without this 

self-regulating functionality, less sensitive valves run the risk of 
remaining closed at the wrong times, which may result in 

dangerous backups. 

Image courtesy of CONSOR Engineers, LLC 
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Overview: 

• 39 years in business 
• Specialists in expansion joints, check 

valves, pipe connectors, penetration 
seals, and more 

• Serving various industries including 
water and wastewater, 
chemical/petrochemical, HVAC, marine, 
mining, oil and gas, power generation, 
pulp and paper, and steel 

Professional 
Memberships: 

Fluid Sealing Association (FSA); Water Environment 
Federation (WEF); American Water Works 
Association (AWWA); Cooling Technology Institute 
(CTI); National Association for Hose and Accessories 
Distribution (NAHAD); Industrial Distributer Co-Op 
(IDCO); American National Standards Institute 
(ANSI) 

 

Visit Us Online: 
 www.procoproducts.com  facebook.com/ProcoProducts  linkedin.com/company/proco-products-inc  @ProcoProducts 

Another advantage is the Style 710-E valves’ installation flexibility. For the Ontario facility project, Proco modified the valves with a 
customized internal band that enabled them to fit securely onto each diffuser port’s angled elbow. Custom-drilled bolt holes that allowed the 
flanges to rest at a 30° angle also made the valves a perfect match for the unique, fanned-out diffuser orientation specified in CONSOR’s 
design. This line of valves also includes an array of other optional modifications, such as different flange patterns and configurations to suit 
both sluice and flap gates, 316ss or 304ss retaining rings made from many different materials, and specialized internal vacuum supports to 
suit higher pressure/vacuum requirements. They are available in diameters as narrow as 1 in. or as wide as 96 in. and beyond. 

From Theory to Practice 
During the summer months, the Ontario treatment plant discharges its 

treated effluent on land rather than into the Snake River in order to irrigate 
farmland. For that reason, the new diffuser’s late-summer construction did 

not necessitate taking the existing outfall out of service or interrupting facility 
operations.  

 Using a crane, Ballard Marine Construction led the process of 
removing the original outfall, digging into the bed of the river to remove 

sediment and make space for the new diffuser manifold, setting the new 
system in place, anchoring it with concrete blocks on either side, and 

backfilling the trench. From there, divers entered the river to inspect the 
system’s installation and ensure its robustness before manually affixing the 
nine new Style 710-E check valves onto the diffuser ports. The system was 
installed and ready for operations by mid-October 2023, and is now helping 

Ontario’s wastewater treatment plant better achieve its mission to reliably 
serve its customers while protecting the delicate Snake River ecosystem. 

 Learn more about ProFlex™ Style 710-E Flanged Duckbill 
Check Valves, as well as Proco’s full line of state-of-the-art check 

valves and expansion joints, at www.procoproducts.com. 

About Proco Products, Inc. 2431 North Wigwam Drive, Stockton, CA 95205, USA 

ProFlex™ Style 710-E Flanged Duckbill Check Valve 
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