QUARTZSITE WASTEWATER TREATMENT PLANT
(WWTP) IMPROVEMENTS AND TYSON WASH
MANHOLE PROTECTION PROJECT

Town of Quartzsite (Quartzsite) and its residents welcome and thrive on hospitality
that serves over 2 million visitors a year. Quartzsite is known for its famous
two-month-long rock and gem show and may be the RV boondocking capital

of the world offering pristine desert views and glorious sunsets creating a choice
destination for adventure seekers and vendors alike. Considering its future,
residents and visitors is a priority when making necessary improvements. The
Quartzsite Wastewater Treatment Plant (WWTP) Improvements and Tyson Wash
Manhole Protection project was no exception and created significant economic
and environmental benefit to the community while solving performance issues.
This project was substantially complete in December 2019.

Due to the discovery of a nitrate flume causing groundwater contamination,
Quartzsite has been working with ADEQ on the Quartzsite Strategy, which aims to
eliminate conventional onsite wastewater systems, such as septic tank-leach field
disposal systems. This strategy not only requires abandonment of septic systems
but also upgrading the existing Quartzsite WWTP to handle increased capacity.
These proactive steps promote both environmental and economic sustainability
through producing high quality effluent in a cost-effective manner, reducing
financial burden to full time residents and promoting future development. Additionally, flows to the plant fluctuate greatly during the
seasons due to influx of visitors, which caused operational challenges to meet expected effluent quality consistently.

Reliable, cost-effective facility improvements support efforts to remove individual onsite treatment systems from the area creating
improved environmental conditions and providing wastewater collection and treatment for new development. Quartzsite’s commitment
to making this a successful project promotes area commercial and residential development and growth. Other specific environmental
contributions made with this project are as follows: 1) Manhole Protection Improvements Preserves Tyson Wash, 2) Smaller

SBR Basins Produce Higher Effluent Water Quality Discharge to Tyson Wash, 3) Recognizing Opportunities to Reduce Power
Consumption in Design, and 4) Enhancing Solar Power Generation System Return.

Various improvement features included in the design were completed by unique practices and value engineering improvements in both
construction and operations. These features promoted proficient construction, operational efficiency, reduced operations costs and improved
effluent quality. Several atypical practices/innovations were accomplished with the completion of this project to support the benefits of these
system improvements such as: 1) Repurposing of Existing SBR Basin, 2) Use of Aerobic Digester as SBR for Continued Service During
Construction, and 3) Improved Treatment Process Produces Better Effluent Quality.

Quartzsite thrives on tourism with the majority of this treatment infrastructure being required for the high influxes of visitors throughout
the year. Al efforts were made to reduce the impact of cost to the full-time residents for the capital investment and reducing operational
and maintenance costs to offset impact to residents. Intentional actions taken include: 1) Pursuing and obtaining funding through
WIFA and USDA-RD; result provided 35% grant funding, 2) Repurposing of existing infrastructure maximized capital investment
allowing for additional improvements to the treatment process and extend life of the facility, 3) Thoughtful value engineering
recognized various cost saving possibilities, and 4)Creative solutions and swift decisions during construction.



Improvement Features

& Secondary process improvement of splitting existing single-basin Sequencing Batch Reactor (SBR) into two smaller SBR basins
increases treatment efficiency while producing higher effluent water quality, improves operational flexibility, and provides
redundancy.

» Increased treatment capacity from 0.45 MGD to 0.90 MGD
»  Effluent meets Arizona Title 18 Best Available Demonstrated Control Technology (BADCT) Standards
» Improved effluent quality helps achieve ADEQ Quartzsite Strategy objectives and protects Tyson Wash

& Reduced horsepower for new equipment improves energy efficiency

& New mechanical fine screening minimizes manual screening

& Upgraded influent pump station improves safety, increases pumping efficiency, and provides redundancy

& Upgraded reuse pump station increases onsite reuse capacity for the facility in both flow and pressure.

& Installation of new fine bubble diffusers and high speed, hybrid, rotary lobe compressors reduce energy consumption and provides
operational flexibility

& New sludge drying beds increases sludge drying area by over 300%

& Improvement to existing chlorine gas disinfection improves operational efficiency and operator safety

& New 500 kW generator provides full power redundancy

& New process PLCs and centralized SCADA system provides both local and remote monitoring and control of the treatment process.

¢ State and Federal funding assistance minimizes financial burden on full-time residents

& Innovative design, planning and construction efforts for interim operation allows for uninterrupted WWTP service while minimizing

costs
Original or Innovative Application of New or Existing Techniques
Repurposing of Existing SBR Basin

The original concept was to construct a duplicate SBR basin next

to the existing SBR basin to increase capacity from 0.45 MGD to

0.9 MGD and to provide process redundancy. Value engineering
recognized the existing basin had sufficient volume to meet the new
design flow. In addition, splitting the basin into two equal basins ~
would help with treatment efficiency during the summer low flow months. Sustainability beneﬁts of repurposing existing basin include:

& Reduction in construction materials, such as concrete and & Improved process flexibility and redundancy
rebar & Lower energy consumption
& Improved effluent quality at low flow & Reductioninland use

Using two smaller SBR basins allows for proper biological treatment at both design flow and lower summer flow. SBR process is a
biological nutrient removal process that fully nitrifies and denitrifies producing consistently high quality effluent meeting AZ BADCT
standards. As a result, higher quality effluent is discharged into Tyson Wash, which helps the continuing efforts to achieve nitrite reduction
in the groundwater in accordance with the ADEQ Quartzsite Strategy.

Use of Existing Aerobic Digester as Interim SBR for Continued Operations During Construction

Throughout the project development it was recognized that the existing aerobic digester was equipped to operate as an SBR. Using this
alternative approach allowed for the Town to continue treatment plant operations throughout construction. Improvement plans were
designed to include transitioning the aerobic digester into an interim SBR. The novel approach to utilize other existing equipment assisted
this process, such as switching digester aerobic surface aerator with the larger SBR surface aerator, modifying controls of existing digester
decanter, and installing a small effluent pump station. Design of the interim SBR allowed Contractor to remove existing single basin SBR out
of service without interrupting wastewater treatment.



Up-Front Equipment Procurement Minimized Cost and Risk

Quartzsite purchased major pieces of equipment through performance-based specifications
prior to design providing improved construction time, better purchase price with
competitive bidding and performance guarantees. Using this procurement process saved
about $200K for these major pieces of equipment. Performance based specifications process
allowed all major equipment to be ordered prior to construction, and therefore, there were
no unforeseen construction delays due to prolonged equipment transit.

Social and Economic Considerations
Community Development and Growth

Reliable, cost-effective facility improvements support efforts to remove individual onsite treatment systems from the area creating
improved environmental conditions and providing wastewater collection and treatment for new development. Quartzsite’s commitment to
making this a successful project promotes area commercial and residential development and growth. This will not only help to add value to
individual land owners in the Quartzsite community but add to the value of the commercial properties in the area.

Seizing All Opportunities to Reduce Financial
Burden to Full-Time Residents

Quartzsite thrives on tourism with the majority of this treatment
infrastructure being required for the high influxes of visitors
throughout the year. Al efforts were made to reduce the impact of
cost to the full-time residents for the capital investment and reducing
operational and maintenance costs to offset impact to residents.
Intentional actions taken include:

& Pursuing and obtaining funding through WIFA and USDA-RD; result provided 35% grant funding
& Repurposing of existing infrastructure maximized capital investment allowing for additional improvements to the treatment process
and extend life of the facility:
»  New mechanical fine screen headworks system
»  New reuse pumping station
»  Upgrades to existing chlorine gas disinfection system
New SCADA and controls
& Thoughtful value engineering recognized various cost saving possibilities:
»  Existing digester could be used as temporary treatment for continued operation during construction instead of hauling or
renting temporary modular treatment process.
»  Replacing surface aerators with fine bubble aerators and high-speed hybrid compressors reduces horsepower and energy
requirements
& (reative solutions and swift decisions during construction:
»  Use of temporary onsite dewatering press for SBR cleaning in lieu of hauling/dumping sludge waste
»  (Choosing Armorock inserts (polymer concrete structure) saving up to $150K and providing a 50-year warranty to repair
unforeseen deteriorating conditions of influent pumping station
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New Headworks System Protects Operators and Area Wildlife

Including a new headwaorks system in design eliminated exposed manual screening
protecting operators and area wildlife from exposure to influent sewage. System inclusion
also promotes consistent high quality effluent by reducing risk of large debris causing
process interruptions.




Manhole Protection Improvements Preserves Tyson Wash

Infiltration / inflow mitigation of reinforcing 16 manholes that lie within Tyson Wash to
strengthen integrity was include in scope of work to protect the WWTP from floodwater
infiltration causing problems for treatment capabilities and alternatively minimizing risk of
backflow of untreated wastewater into Tyson Wash.

Smaller SBR Basins Produce Higher Effluent Water Quality Discharge to Tyson Wash

Using two smaller SBR basins allows for proper biological treatment at both design flow and lower summer flow. SBR process is a
biological nutrient removal process that fully nitrifies and denitrifies producing consistently high quality effluent meeting AZ BADCT
standards. As a result, higher quality effluent is discharged into Tyson Wash, which helps the continuing efforts to achieve nitrite reduction
in the groundwater in accordance with the ADEQ Quartzsite Strategy.

Complexity
Continuous Operation During Construction

Recognizing the existing aerobic digester
was equipped to operate as an SBR, ’
improvement plans included transitioning
the aerobic digester into an interim SBR.
Utilizing other existing equipment assisted
this process, such as switching digester
aerobic surface aerator with the larger

SBR surface aerator, modifying controls of
existing digester decanter, and installing a
small effluent pump station. Design of the
interim SBR allowed Contractor to remove
existing single basin SBR out of service
without interrupting wastewater treatment.
Contractor successfully executed this
challenging transition to maintain service Y i \ \ :
while accomplishing a timely project : / TR \\\\ ‘
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Creative Solutions During Construction Resolved Unforeseen Issues
Saving Time and Money

Drying Bed Construction Delay Posed Time Constraints

Original construction transition plan required drying beds to be built first to allow quick
cleaning of SBR basin during low flow months. Delays in funding reduced the schedule
needed to construct new drying beds during a crucial period and was going to require extra
costs to haul SBR sludge during the SBR cleaning. Contractor brought in a temporary onsite
dewatering press to accelerate SBR cleaning and avoid high hauling costs.

Unforeseen Deteriorating Conditions of Influent Pumping Station Required
Swift Action

Extreme deterioration of influent pump station wet well and grit manhole was discovered
during construction. If not corrected, raw influent could leak and posed a groundwater
contamination threat. Through quick action, the team (Quartzsite, Engineer, Contractor,
Funding Agency) reviewed various alternatives for rehab or replacement of the structures.
Structures were replaced with Armorock inserts (polymer concrete structure) saving up to
$150K and providing a 50-year warranty.

Meeting and Exceeding Owner Needs
Construction Process Employed Prevented Any Interruption in Treatment or Cost Impact

Existing facility was fully utilized during construction and areas under construction were bypassed. No service interruption resulted and no
additional labor or operational expense was incurred.

Maximized Budget Presents Opportunities for Additional Improvements

Splitting SBR basin instead of duplicating for additional capacity saved nearly $750K used to further efficiency improvements including a
new headworks system and new controls/SCADA system reducing operational and maintenance costs.
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