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I. Respondent:  
 
Mark Koekemoer, Laboratory Supervisor 
 
 
Presenters: 
 
Steven Chavis, Operator III & Gabriel Snook, Operator III 
 
 

II. Treatment Plant Characteristics: 
 
• Wastewater Treatment Plant 
• 81,000 customers served 
• 51 employees 
 
 
 

III. Innovation:  
 
 
A. Description 

 

The Napa Sanitation District has designed and constructed a new 
Influent Pump Station (IPS) to replace the existing building and 
equipment.  This has increased the ability to provide firm capacity of 
wet weather flows up to 60 million gallons per day.  The new influent 
pumping station is a different configuration than the old wet well dry 
well configuration. The new pumping station is a submersible pump 
configuration and it was constructed next to the old pumping station. 
Only after startup testing and a two week commissioning period was the 
old pumping station demolished. 

The Napa Sanitation District has also designed and constructed Phase 1 
Recycled Water Expansion project which involved modifications to the 
recycled water production processes and includes a Dissolved Air 
Flotation (DAF) clarifier, an equalization basin (EQ), additional up-flow 
sand filters, and chlorine contact chamber modifications. The DAF 
clarifier replaced a flocculating clarifier and reduces operating costs by 
reducing the amount of chemical needed for removing algae from 
oxidation pond treatment. The DAF technology has allowed the District 



to expand its capacity to produce recycled water by 20 percent and 
allowed the distribution system to expand, increasing distribution from 
2,000 acre feet per year to 3,600 acre feet per year. 

 
 
B. Type of Innovations 

 
 
• New treatment process 
• Modification of workflow processes or classifications 

 

 
C. Motivation for Innovations 

 
 

The influent pumping station was beginning to show its age as 
replacement parts for the pumps were placed on an obsolescence 
schedule and had to be procured from Italy. Each storm required the 
pumping station to operate at full capacity. The confidence in meeting 
the flow demand was ever decreasing and the risk of failure at critical 
events was increasing. The new pumping station restored depreciation 
and has provided a reliable facility that can be expanded to meet future 
capacity needs. 

Local demands for recycled water and the District’s position to reduce 
discharge to the Napa River were two major motivations to modify the 
facility to increase its capacity to produce recycled water. 

 
 
D. Barriers/Challenges 
 
 

Early on one of the biggest challenges was when both projects were bid 
and the bid tabulations exceeded the construction estimates by $2M.  

  

At the beginning of construction Fish & Wildlife were notified of alleged 
protected species activity within the construction radius. A Swainson’s 
hawk nest was determined to be inactive but delayed construction for 
two weeks.  

 



During construction the Influent Pumping Station project required 
several outages of plant operations. This required shutting off the flow 
into the plant and allowing the collection system to backup. These 
caused interruption to the plant processes including the Activated 
Sludge system and the production of recycled water. 

 
Delays were experienced in the Influent Pumping Station project which 
increased costs to the District and extended the cost of the construction 
inspection services. Most of these costs were captured through damage 
claims. 

 
 
 
E. Benefits 

 

The Phase 1 Recycled Water Expansion project benefit is seen in 
increased production capacity and reduced treatment costs. 
Construction of the Dissolved Air Flotation (DAF) Clarifier has provided 
NSD operations the ability to triple pond clarification treatment from 4 
MGD to 12 MGD.  It has also decreased historical pond treatment costs 
and provided additional treatment redundancy for secondary and 
tertiary treatment discharge requirements. The Equalization Basin is 
positioned between the activated sludge secondary clarifier effluent and 
the DAF clarifier effluent. A secondary effluent pumping station conveys 
the treated effluent to tertiary treatment. The EQ basin allows the 
variable diurnal flow to be managed as a constant flow which provides 
consistent filter loading. The consistent filter loading results in improved 
filter performance and improved treatment chemical control both in the 
filter effluent and downstream chlorine contact tanks. The addition of 
filter capacity allowed the increased production of Title 22 unrestricted 
recycle water by adding additional surface area. Modifications to the 
chlorine contact basins have improved hydraulics allowing additional 
flow through the basin while meeting the required modal contact time. 

 

Construction of the Influent Pump Station (IPS) has provided NSD 
increased reliability and redundancy in its ability to transport seasonal 
influent flows into its treatment facility.  The construction of this pump 
station has increased pump station capacity for wet weather flows from 
25 MGD to up to 60 MGD with automated screenings removal and odor 
control. It also provides the ability to expand the capacity of the 



pumping station to 90 MGD to meet future demands by adding 
additional pumps. 

 

F. Effect on Staff Training 
 

From a traditional flocculating clarifier system to a DAF system, the 
construction of the DAF clarifier has provided a somewhat different 
treatment approach to removing algae from the treated pond water 
which in turn has provided better understanding of polymer and DAF 
treatment. 

Operation of the EQ basin required reprogramming of the secondary 
effluent pumping station controls to allow the station to maintain a flow 
set point instead of a level set point. During this process, staff input was 
required to develop alternative strategies that were needed to influence 
the flow set point if the wet well/EQ levels wandered too low or too 
high. Through this effort operators gained a clear understanding on how 
the new programming worked and they are able to anticipate control 
actions. 

The installation of the Influent Pump Station (IPS) has provided 
additional competency and training to operation and maintenance staff 
in the area of bio-filter odor control and automated rag removal 
systems. The new odor control system operates based on maintenance 
of biological communities on fixed film through which the odor laden air 
passes. Regular attention is required by the system as the biology 
requires nutrient feeding. The screen removal system is now automatic 
and continuous versus manually cleaned. Although it is a welcome 
change to the operation staff, training was required to understand how 
the mechanical screen controls works, how to respond to alarms, and 
required maintenance of the screening containers. 

 
 
G. Lessons Learned 

 
 

Staff cooperation with the contractor to expedite shutdown requests 
and be amenable in their assistance to move the projects forward 
worked well within both of these projects. However, the documentation 
of the underground utilities that the plant has did at times hamper the 
projects. There were a number of buried lines that were not identified 



on record drawings that led to delays while repairs were made or 
investigations into the nature of the utility were made. Also, staff 
discovered a good number of valves that were required for isolation but 
had failed in their ability to isolate. 

 
 

IV. Drought Response 
 
 

The District continues to look forward. It has recently completed a master 
plan project that doubles the plant’s capacity to produce unrestricted Title 
22 recycled water. Expanded filter capacity, modifications to the chlorine 
contact chamber, addition of an equalization basin, and a new Dissolved Air 
Floatation clarifier were added. 

 

In addition to expanding the capacity to produce recycled water the District 
is expanding the distribution system to serve additional users. The recycled 
water distribution is anticipated to increase from 2,000 acre feet per year 
to 3,600 acre feet per year with the capacity to reach 4,500 acre feet per 
year. 

 

 

V. Information Sharing 

 
• We would be willing to host an on-site tour (45 minutes to an hour) that 

would include a demonstration or discussion of your innovation. 
 
 

• We would be willing to visit another regional water/wastewater facility 
to provide a presentation on this innovation. 
 
 

• We would be willing for a staff member from another water/wastewater 
utility to conduct a follow-up visit to our utility to learn more about our 
innovation. 
 

 
 



 

 

 
 


