
LAKE ARROWHEAD COMMUNITY SERVICES DISTRICT 

 

MEMORANDUM 
 

 

DATE:  MAY 26, 2020 

 

TO:   BOARD OF DIRECTORS 

   Lake Arrowhead Community Services District 

 

FROM:  MATT BROOKS, Operations Manager 

  

   CATHERINE CERRI, General Manager 

    

SUBJECT:  CONSIDER AWARDING A PROFESSIONAL SERVICES 

CONTRACT WITH DUDEK FOR PILOT TESTING 

SUPPORT FOR THE NANO2 MICRONIZED OXYGEN 

INFUSION SYSTEM DEMONSTRATION AT THE WILLOW 

CREEK WASTEWATER TREATMENT PLANT 

 

   

A.   RECOMMENDATION 

 

It is recommended that the Board of Directors: 

 

1. Award a Professional Services Contract with Dudek to move forward 

with providing pilot testing support for the Kadance/NanO2  micronized 

oxygen infusion system at the Willow Creek Wastewater Treatment 

Plant (WCWWTP), as outlined in their attached proposal, at a cost Not-

to-Exceed $28,910 for time and materials. 

 

2. Authorize the General Manager to execute the contract. 

 

B.  REASON FOR RECOMMENDATION 

 

In January 2020, Dudek approached the District with a conceptual design to address 

the nitrogen removal issues at the Grass Valley Wastewater Treatment Plant 

(GVWWTP) through improvements made to the WCWWTP site.  This concept 

would harness the use of a newer technology, micronized oxygen infusion, which 

has already shown promising results in a recently completed pilot study done in 

San Luis Obispo.  Roughly 75% of the District’s wastewater flows through the 

WCWWTP site prior to moving on to the GVWWTP. The Willow Creek WWTP 

processes currently consists of: preliminary treatment (screenings and grit 

removal), a primary clarifier, and two storage ponds that can be used for flow 

equalization and/or emergency storage. The storage ponds are largely under-

utilized because of issues with an ineffective mixing system, odor issues, and the 

need for manual operation.  Both Dudek and LACSD staff are very excited about 

this concept and the future implications it can bring.  To this point Dudek has 

facilitated a few discussions between the District and Kadance/NanO2, Dudek and 



LACSD staff have visited the WCWWTP site for more discussion, and it has been 

recommended to evaluate this technology further by way of a small-scale pilot 

testing.   

 

Dudek is familiar with the District’s treatment processes, influent and effluent 

wastewater quality, and the stringent parameters set forth in the Waste Discharge 

Requirements in which the District must comply with; specifically, the 

requirements set forth for Total Nitrogen.  Dudek has already captured and 

reviewed most of the Grass Valley WWTP (GVWWTP) data as part of the 2018 

Process Evaluation work and will share this data with Kadance/NanO2.  Dudek will 

provide coordination and guidance support to the District during the pilot testing, 

review the pilot system layout, sampling protocols and procedures, and collect and 

analyze data provided by Kadance/NanO2 and the District.  Then, Dudek will 

prepare and provide a concise Pilot Test Report describing the operation of the pilot 

system, parameters of the pilot test, summary of the results, and discussion of the 

applicability of the NanO2 technology at the WCWWTP. 

 

C.  BACKGROUND INFORMATION 

 

Dudek has completed a process evaluation and data gap analysis for the Grass 

Valley Wastewater Treatment Plant (GVWWTP). This was Phase 1 of a multi-

phase wastewater system improvement plan and was completed in July 2018. This 

phase evaluated individual unit processes at the plant for hydraulic capacity and 

capacity to perform its intended treatment.  The analysis found that the trickling 

filters at the GVWWTP are a critical bottleneck for BOD removal and nitrification.  

In November 2019 Dudek completed the second phase of the project, a 

Consequence of Failure Analysis for the District’s wastewater treatment plants and 

“top five” most critical wastewater lift stations.  This second phase was intended to 

identify and prioritize risks within these facilities, and to guide strategic O&M and 

capital investments for the District going forward.  Again, one of the top 

recommendations from this second phase was to “Construct a supplemental 

treatment process to address BOD removal and nitrification deficiencies with the 

trickling filters.” 

 

D.  FISCAL IMPACT 

 

This project is a budgeted item and will be funded by Fund 200 (Wastewater 

Operations) at a cost Not-to-Exceed $28,910 for time and materials. 

 

E.  ENVIRONMENTAL IMPACT 

 

This analysis does not qualify as a project under CEQA. 

 

F.   ATTACHMENTS 

 

• Dudek Proposal for Pilot Testing and Conceptual Design of Pond System 

Improvements at the Willow Creek WWTP 

• Dudek PowerPoint Presentation 

 



 

   

    

   

 

 

   

 

 

               

 

  

       

           

           

            

        

  

       

      

       

      

      

         

 

   

           

       

  

  

    

         

       

      

      

 

March 16, 2020 

Catherine Cerri 

General Manager 

Lake Arrowhead Community Services District 

27307 State Hwy 189 

Blue Jay, CA 92317 

Subject:	 Proposal for Pilot Testing and Conceptual Design of Pond System Improvements at the Willow Creek 

WWTP 

Dear Ms. Cerri: 

Dudek is pleased to submit this proposal to Lake Arrowhead Community Services District (District) for pilot testing 

and conceptual design of pond system improvements at the Willow Creek WWTP. This proposal presents our 

recommended approach and scope of work as it relates to our concept of utilizing the storage ponds at the Willow 

Creek WWTP for equalization, aeration, and bio-augmentation to achieve flow and load stabilization, paired with 

nitrogen treatment ahead of the Grass Valley WWTP to reduce influent nitrogen concentrations to the plant and 

mitigate effluent total nitrogen violations that typically occur during holiday weekends. 

This concept design is predicated on the use of new technologies that do not yet have years of widespread use and 

development. Therefore, we recommend that the technologies and equipment are tested and vetted to determine 

if any performance issues exist, and the practical limitations of the technology. Ultimately, the data captured from 

the pilot testing are used to determine the requirements for a full-scale system, where the capital and operational 

costs can be compared to other alternatives for improved nitrogen treatment, such as the Microvi system. We look 

forward to the opportunity to continue to provide the District with high quality engineering consulting services at a 

competitive price. 

1 Project Understanding 

The Dudek team has performed a recent Process Evaluation and Data Gap Analysis and Consequence of Failure 

Analysis to evaluate and identify needs within the wastewater collection and treatment systems. Through this 

process, it became clear that nitrogen management and treatment is a top priority issue for the District. 

Process Considerations 

The District utilizes trickling filters at the Grass Valley WWTP as the lone biological process to achieve nitrification, 

the process by which ammonia is converted to nitrate. Nitrate is then later removed using denitrification filters. The 

trickling filters are a critical bottleneck for BOD and nitrogen removal, which results in ammonia passing through 

the trickling filters untreated and contributes to high effluent total nitrogen. Activated sludge processes can be 

modified to address these nitrification limitations, however, the trickling filters do not have similar capabilities. This 

has left the District with a lack of options to address the nitrification issue. 
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2 

Ms. Cerri 

Subject: Proposal for Pilot Testing and Conceptual Design of Pond System Improvements at WCWWTP 

To this point, the District’s options to address their nitrogen removal issues have consisted of construction of a new 

nitrifying polishing reactor (i.e. Microvi) to treat the ammonia load that passes through the trickling filters, or 

conversion of the biological process to activated sludge with biological nutrient removal (BNR) capabilities. While 

the Microvi technology is still being vetted, both options are known to carry significant capital and operational costs. 

Dudek has developed a conceptual design for a system to address the nitrogen removal issues at the Grass Valley 

WWTP with improvements to the Willow Creek WWTP site. Roughly 75 percent of the District’s wastewater flows 

through the Willow Creek WWTP site en route to Grass Valley WWTP. Willow Creek WWTP currently consists of 

preliminary treatment (screenings and grit removal), a primary clarifier, and two storage ponds that can be used for 

flow equalization and/or emergency storage. The storage ponds are largely under-utilized because of issues with 

an ineffective mixing system, odor issues, and the need for manual operation. 

Energy Considerations 

We are familiar with the District’s current and ongoing work with Alternative Energy Systems Consulting (AESC) to 

identify energy measures to reduce energy consumption and produce long-term energy savings. Dudek and AESC 

worked together to identify energy measures through the recent Consequence of Failure Analysis (COFA) project. 

AESC has refined and submitted energy measures to SCE, which includes the concept of using a NanO2 system, or 

similar, to provide aeration and energy savings for the GVWWTP. This provides the District with eligibility to receive 

energy incentive rebates or emerging technologies funding for this pilot testing project. AESC will act as the liaison 

between SCE and the District to facilitate any energy incentives or funding associated with this project. 

Project Approach 

Our approach puts Dudek at the center of management and coordination between all involved parties, including 

the District, equipment vendor(s), and AESC. Dudek provides overall project management and coordination to 

ensure the project moves forward and is completed according to the proposed schedule and plan, as shown in 

Figure 1. 

Figure 1. Project Team and Management Approach 

2 March 2020 
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Ms. Cerri 

Subject: Proposal for Pilot Testing and Conceptual Design of Pond System Improvements at WCWWTP 

We anticipate that the District will have separate contracts with the equipment vendors and AESC directly, however, 

once all parties are contracted, Dudek will provide project management and coordination. 

Schedule 

Discussions with the equipment vendor suggests that the 200 lb/d NanO2 aeration system pilot unit will be 

available to bring to Lake Arrowhead on or about May 18. The equipment staging and setup process is expected to 

take one to two weeks, allowing for equipment startup and operation at the beginning of June. The unit will then be 

in operation for one month to begin collecting baseline data and fix any startup issues during the month of June. 

The pilot testing is anticipated to last 2 to 3 months, or longer, depending on equipment costs, available budget, 

and available energy incentive funding to support the project. 

Technical Approach. 

After startup and baseline performance has been established, the unit will be tested over the course of the July 4 

weekend to determine the extent of ammonia load stabilization and reduction to the GVWWTP, providing Dudek 

and the equipment vendor(s) with real holiday operating and performance data. The data will be used to determine 

full-scale performance, equipment sizing, and design criteria. Full scale system capital and operational costs will 

be estimated using the baseline and holiday performance data gathered from the pilot testing. 

Scope of Work 

1.	 Dudek coordinates with the equipment vendor and District to establish operating set points, water quality 

sampling and testing requirements, and schedule during operation. 

2.	 Dudek collects and analyzes water quality data and makes recommendations for operational adjustments, 

as applicable. 

3.	 Dudek provides project management and coordination between the District, equipment vendor(s), and 

AESC. Regular communication will include scheduled weekly phone calls and time sensitive 

communications. 

4.	 Dudek collects and analyzes process operating and water quality data. Pilot performance will be tracked in 

excel using easy-to-follow tables and figures. 

5.	 Dudek coordinates with the equipment vendor(s) to establish performance and design criteria for a full-

scale system, including construction and O&M cost estimates. 

6.	 Dudek prepares a concise Technical Memorandum summarizing Pilot Testing results, conclusions, and 

recommendations. 

7.	 Two in-person meetings with District staff and project team members at the District office and Willow Creek 

WWTP. 

3	 March 2020 
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Ms. Cerri 

Subject: Proposal for Pilot Testing and Conceptual Design of Pond System Improvements at WCWWTP 

Project Team 

Dudek is pleased to present a team of highly qualified professionals who have worked together on several recent 

projects with the District. Dudek will serve as the prime consultant providing overall management, engineering, and 

scheduling, and will be responsible for coordinating with District staff. The project team will be comprised of the 

following key individuals. Two-page resumes are available upon request. 

 Michael Metts, PE: Principal In Charge 

 Phil Giori, PE: Project Manager / Engineer 

 Greg Guillen, PhD, PE: Treatment Process Specialist 

 Courtney Carr: Project Engineer 

5 Fee 

Dudek proposes a time and materials not-to-exceed fee of $28,910 for the scope of work outlined above. The 

staffing rates and estimated hours are included in Attachment A for reference. We appreciate the opportunity to 

provide this proposal for your consideration. Principal in Charge Mike Metts is authorized to bind our firm. If you 

have any questions, please do not hesitate to contact me (pgiori@dudek.com; 760.479.4173). 

Sincerely, 

Phil Giori, PE Mike Metts, PE 

Project Manager Principal In Charge 

4 March 2020 
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Lake Arrowhead Community Services District 
Pilot Testing and Conceptual Design of Pond System Improvements at the Willow Creek WWTP 

Exhibit A - Dudek Fee Estimate 

3/16/2020 

Project Team Role: 

Project 

Manager 

Treatment 

Process 

Specialist 

Project 

Engineer 

Team Member: P. Giori G. Guillen C. Carr TOTAL 

DUDEK 

DUDEK 

LABOR 

OTHER 

DIRECT 

Billable Rate : $215 $225 $185 HOURS COSTS COSTS TOTAL FEE 

Task 1 Pilot Testing Support and Conceptual Design 

1.1 Project Meetings, Project Management, and Coordination 24 24 24 72 15,000 $ 300 $ 15,300 $ 

1.2 Collect and Analyze process operation and water quality data 2 4 16 22 4,290 $ 4,290 $ 

1.3 Develop performance and design criteria for full scale system, including 

construction and O&M cost estimates 2 4 20 26 5,030 $ 5,030 $ 

1.4 Prepare draft and final Technical Memorandum 2 4 16 22 4,290 $ 4,290 $ 

Subtotal Task 1 30 36 76 142 28,610 $ 300 $ 28,910 $ 

Total Hours and Fee 30 36 76 142 28,610 $ 300 $ 28,910 $ 



NanO2 Demonstration Test

Lake Arrowhead Community 

Services District 

Concept and Technology Introduction

Presented by Dudek



Technology Background
• Technology developed by cardiologist for creation of bubble-less solution for injection into 

blood stream during critical medical events.

• System creates a “nano-bubble” of oxygen (1-10 nm in diameter)

• Typical fine bubble aeration bubbles are 1-3 mm in diameter

• Result is a highly efficient aeration system



Technology Application

• Technology expanded into treatment solution for high-strength wastewater (i.e. 
Dairy farms)

• Technology shows signs of potential for economical nitrogen treatment & 
management based on recent testing done at San Luis Obispo.



Ammonia Reduction
Egg Washing Application



Preliminary Results from SLO

• Centrate lagoon application (high Ammonia)

• Biological oxidation of Ammonia to Nitrate 
typically requires 4.5 lb O2/lb NH3-N

Avg. NH3-N 

Removal 

(lb/wk)

Avg. Inf 

NH3-N 

(lb/wk)

Avg. NH3-N 

Removal 

(%)

Avg. 

O2/NH3-N 

(lb/lb)

209 822 25% 2.8



Lake Arrowhead Application

• 2 potential locations for testing at Willow Creek

• Primary Effluent

• Intertie Pipeline

• Data capture from demonstration test will:

• Confirm performance and applicability

• Allow for accurate sizing

• Confirm location & operational needs

• Allow for comparison to other technology (Microvi)

• Establish proof of concept for potential SCE rebates



NanO2 Process Diagram



Lift Station Installation



Questions?

Demonstration Test at San Luis Obispo


