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Executive Summary 

San Antonio Water System (SAWS) doubles filter capacity at the Dos Rios Water Recycling 
Center for half the cost of a conventional expansion. CP&Y delivered an innovative, first-of-
its-kind filter design that replaced existing equipment and doubled capacity in the same 
footprint. The project will save SAWS $42.5 million over the life of the project and reduces 
annual operating cost by almost $2 million per year. 
 
The Dos Rios Water Recycling Center is at the heart of the nation’s largest water recycling 
system, and filtration is the single most critical step before recycling. SAWS’ original design 
concept included refurbishing ten existing filters and constructing ten new filters. 
Conventional expansion proved to be too expensive, and new cloth media technology would 
not efficiently fit the existing footprint. CP&Y was traversed the maze of existing channels 
and derive a design that replaced existing filters with new cloth media technology in the 
same footprint.  
 
This project offered an innovative approach to retrofitting new, more efficient, technology 
into a configuration once thought to be impossible. This first-time approach included a 
creative front-to-back layout that doubled filter capacity in the same footprint. The design 
will serve as a future roadmap for upgrades and/or expansions of dual bridge low head 
filters.   
 
The existing filter complex was a maze of influent and effluent channels on opposing sides of 
each filter box. CP&Y re-arranged and re-aligned existing channels to convey flows into and 
out of the front-to-back filter alignment with minor structural modifications. The final 
arrangement was so efficient, structural modifications were less than 1% of the existing 
structure.    
 
The unique approach makes the Dos Rios Filter Improvements project the first of its kind and 
will aid other utilities in retrofitting similar facilities with hundreds of millions in potential 
savings across the nation. The Dos Rios Water Recycling Center is now the world’s largest 
cloth media filter installation. CP&Y exceeded SAWS’ expectations for this project. 

Project Description 

CP&Y’s was the prime consultant on this project, responsible for process, mechanical, and 
structural design. CDM Smith served as a sub-consultant on this project, responsible for plant 
hydraulics, Electrical and SCADA design.  

Innovation, Quality, and Professional Excellence:  
SAWS’s Dos Rios Water Recycling Center is one of the largest facilities processing wastewater 
for beneficial reuse in the country. The Recycling Center processes raw wastewater into a 
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reusable resource for current recycled water customers as well as downstream users. The 
single most critical stage in the process is final filtration.  
Dos Rios uses ten dual bridge low-head filters that were state-of-the-art when initially placed 
into service. The filters were twice as long as conventional low-head filters (230 feet) requiring 
two traveling bridges per filter. 
 
SAWS’ original design concept included refurbishing the ten existing filters and constructing ten 
new filters. This approach expanded capacity, but resulted in substantial capital and O&M 
expense. Cloth media has been used to retrofit low-head traveling bridge filters; however, 
retrofitting filters at Dos Rios with cloth media was not initially considered because the length 
the of existing filters exceeded the allowable length of the replacement system. Cloth media 
replacement is available in lengths up to 80-ft. The ten existing filters, at 230-ft, are almost 3 
times the available length of replacement systems. Additionally, common influent and effluent 
channels were all configured for the entire length of the filters. CP&Y overcame this design 
challenge by developing a first-of-its-kind design solution. This solution included dividing each 
filter basin into two separate filters and placing two of the cloth media replacement filters 
front-to-back in place of each existing filter. The revised approach replaced ten filters with 
twenty new cloth media filters. This type of retrofit had never been attempted on this type of 
filter. CP&Y, in conjunction with the equipment manufacturer, developed a layout that 
minimized structural modifications and optimized the use of existing channels to convey flow 
into and out of the filters. CP&Y’s design maximizes the use of existing structures and 
eliminates the need for new structures. This unique design doubled capacity in the same 
footprint. 
 
Many of the project challenges required complex design solutions. The first major challenge 
was fitting two new filters into one existing filter. CP&Y went through several iterations to 
optimize a two-filter layout within the available space of a single existing filter.  
 
The second, and more complex, challenge was the routing of flows into and out of the two filter 
units. The existing channels were originally designed as common troughs and served the two 
filters located on either side for the entire length of the filter. This arrangement posed several 
challenges due to the new front-to-back layout. CP&Y was able to overcome these challenges 
with a series of modifications to each channel for the desired purpose. Portions of effluent 
channels became influent channels and opposing potions of influent channels became effluent 
channels. The new system was strategically designed to minimize structural modifications and 
distribute flows evenly across the new filtration units.  
 
The final challenge was sequencing construction to allow continued use of the existing tertiary 
filters during construction of the new filters. CP&Y developed a sequencing plan that minimized 
the impacts to production capacity associated with having multiple filter units out of service. 
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Future value to the engineering profession and the public: 
CP&Y’s retrofit design had never been attempted and offers a unique solution for other 
facilities across the country with similar filter installations. This project makes the Dos Rios filter 
complex the largest cloth media filter installation in the world and the only front-to-back. 
 
CP&Y has unlocked the mystery of how to optimize an existing filter structure by reusing 
influent and effluent channels to convey flow into and out of two front-to-back filters within 
the same structure. The retrofitted filters offer better reliability at nearly twice the capacity of 
the original filters. 
 
This project will serve as the blueprint for future retrofits on similar filter installations across 
the country. This approach, when compared to the use of traditional expansion and 
rehabilitation techniques, could lead to savings in the $100’s of millions on future projects 
across the country. 
 
These savings translate to reduced costs that can be passed on to SAWS’ customers. CP&Y’s 
approach represents excellence in engineering in that it provides a sustainable, economic 
solution to a water management challenge and is readily transferable to other facilities with 
similar infrastructure.  

Transparency, Integrity, and Sustainability: 
Dedication to environmental stewardship coupled with a commitment for controlling costs, 
SAWS elected to pursue the unique approach developed by CP&Y. This project demonstrates 
the advantages of designing from a holistic perspective with multiple objectives in mind. It is a 
successful example of a sustainable construction project that utilizes the existing infrastructure 
rather than demolishing it and building a new structure in its place, or adding additional 
structures.  
 
The use of cloth media filters at Dos Rios, as opposed to a more traditional approach of 
expanding the low-head traveling bridge filters, reduced the overall project cost by 50 percent. 
Additionally, Backwash flows were reduced by 83 percent which translates to an annual 
operating cost savings of around $2 million per year. This not only contributes to cost savings, 
but is more environmentally friendly by increasing the amount of water that could be recycled 
for beneficial use.  
  
This project serves as an example to the engineering industry of combining multiple benefits to 
develop a sustainable, operator-friendly, and cost-effective design. The approach promotes 
significant cost savings and environmental improvements that contribute greatly to the 
community’s social and economic welfare.  
 
The community’s environment is greatly enhanced by the facility’s ability to recycle more water 
with greater efficiency and reliability at a reduced cost to the consumer. CP&Ys innovative 
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approach assures that the public’s health, safety, and welfare will be significantly improved 
over the life of the project. 

Successful fulfillment of client/owner needs: 
CP&Y worked very closely with SAWS during every step of the project from conception to 
commissioning of the new facility. The objective was to exceed the client’s expectations for an 
innovative design that minimized both capital and operational costs. CP&Y was tasked with 
increasing tertiary filtration capacity with increased reliability and reduced overall operational 
and maintenance requirements. CP&Y exceeded SAWS requirements and expectations by 
developing a design that maximized the use of existing infrastructure to save capital cost, 
doubling capacity, and reduced overall O&M costs.  
 
CP&Y’s innovative design delivered an alternative that cut capital costs in half and reduces 
annual operating costs by $2.0 million per year. The facility has been operating for a year and 
plant data indicate the filters are performing better than anticipated at higher than expected 
loading rates. Project delivery was well within the originally pre-determined time necessary to 
meet all of SAWS’ production needs without any impact to operations due to the strategic 
construction phasing. 

 

Total project budgeted cost:  $19,191,000 

Total project actual cost:  $19,782,828 

CP&Y’s portion of the budgeted cost:  $861,907 

CP&Y’s portion of the actual cost: $856,107 

Scheduled completion date:  November 24, 2011 

Actual completion date:  November 2011 

 
It may sound cliché, but CP&Y was able to put the preverbal square peg into a round hole. San 
Antonio Water System doubled filter capacity at the Dos Rios Water Recycling Center for half 
the cost of a conventional expansion. CP&Y delivered an innovative, first-of-its-kind filter design 
that replaced existing equipment and doubled capacity in the same footprint. The project will 
save SAWS $40 million over the life of the project and reduces annual operating cost by almost 
$2 million per year. 
 
The Dos Rios Water Recycling Center is at the heart of the nation’s largest water recycling 
system, and filtration is the single most critical step before recycling. SAWS’ original design 
concept included refurbishing ten existing filters and constructing ten new filters. Conventional 
expansion proved to be too expensive, and new cloth media technology would not efficiently fit 
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the existing footprint. CP&Y was able to traverse a maze of over 2,300 feet of existing channels, 
arriving at a design that replaced existing filters with new cloth media technology in the same 
footprint.  
 
CP&Y offered an innovative approach to retrofitting new, more efficient, technology into a 
configuration once thought to be impossible. This first-time approach included a creative front-
to-back layout that doubled filter capacity in the same footprint. The design will serve as a 
future roadmap for upgrades and/or expansions of dual bridge low head filters across the 
country. CP&Y’s design re-arranged and re-aligned existing channels to convey flows into and 
out of the front-to-back filter alignment with minor structural modifications. The final filter 
arrangement was so efficient, structural modifications were less than 1 percent of the existing 
structure.  
  
The unique approach makes the Dos Rios Filter Improvements project the first-of-its-kind and 
will aid other utilities in retrofitting similar facilities, with potential savings in the hundreds of 
millions of dollars across the nation. The Dos Rios Water Recycling Center is now the world’s 
largest cloth media filter installation, and a first-of-its-kind retrofit using a front-to-back 
arrangement. SAWS’ expectations for this project were greatly exceeded at less than half the 
original budget.  




