


overhead costs. Algonquin Power Trust charges a fixed fee to all the utilities based on
the number of facilities in the Algonquin group to recoup its administration costs. The
utility group then apportions its share of APT costs to each facility via customer count.

All affiliated profit has been eliminated.

SUBJECT TO NON-DISCLOSURE AND CONFIDENTIALITY AGREEMENT
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LITCHFIELD PARK SERVICE COMPANY
DOCKET NOS. SW-01428A-09-0103 AND W-01427A-09-0104

RESPONSE TO RUCO'S SECOND SET OF DATA REQUESTS

September 16, 2009

Response provided by:

Title:

Company Name:

Address:

Company Response Number: MJR 2.5

Q. Please provide a complete list (in Excel format) of all affiliate accounts and/or
asset classes that are allocated or billed to the utilities. For each account/asset
class provide the name of the affiliate, the total test-year amount of the
account/asset class, the allocation method used, the amount allocated to EACH
(i.e., not just LPSCO) utility level affiliate, and the specific utility level account(s)
where they are ultimately booked (e.g., "Outside Services — Other.")

OBJECTION: This is a proceeding to set the rates for LPSCO. As such, the
relationships between third parties that are not parties to this rate case is immaterial, and
not calculated to lead to the discovery of admissible evidence in this proceeding.
Furthermore, to the extent RUCO seeks information regarding "all" such third party
transactions the request is overly broad and unduly burdensome.
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1.0 INTRODUCTION 

Algonquin Water retained McBride Engineering Solutions, Inc. (MES) to conduct a study to review the 

existing and planned water reclamation facilities (WRFs) in their Litchfield Park Service Company 

(LPSCO) service area and to develop a list of strategic options that Algonquin might consider to achieve 

their treatment, operations, and redundant capacity goals for these facilities.  This report is intended to 

describe the investigations of the current conditions and summarize the findings and recommendations 

of the study. 

Algonquin currently owns and operates the Palm Valley Water Reclamation Facility (WRF) in its 

Litchfield Park service area.  This facility, which utilizes a sequential batch reactor (SBR) treatment 

technology, is rated for a treatment capacity of 4.1 mgd with a planned ultimate capacity of 8.2 mgd.   In 

addition, to meet the future needs of the growing community within the service area, there are plans to 

construct a second facility to be called the Sarival Water Reclamation Facility.  Like the Palm Valley 

WRF, the Sarival WRF is planned to have an initial capacity of 4.1 mgd with an ultimate capacity of 8.2 

mgd.  At present there is a lift station at Sarival Road that pumps the wastewater from that service area 

to the Palm Valley WRF. 

According to Algonquin’s own managers, engineers, and operators, the existing Palm Valley WRF has 

numerous operational shortcomings that need to be addressed.  These include hydraulic issues, 

redundant capacity shortfalls, odor control problems, process control difficulties, equipment reliability 

concerns, trouble-shooting limitations, excessive maintenance requirements, and a lack of operational 

flexibility, among others.  In addition, it is expected that the current rated capacity of the plant will be 

exceeded within one year. 

It is apparent that the challenges facing Algonquin in regard to the LPSCO facilities are diverse and 

numerous.  Some will require short-term attention while others will require longer term planning 

consideration.  However, to achieve the treatment, operations, and redundant capacity goals for these 

facilities an overall strategy will be required that prioritizes action items, accounts for future needs, and 

considers a range of problem-solving options, including less conventional ones.  This study was 
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conducted to assist Algonquin in developing a sound strategy by investigating the current condition and 

proposing a range of options that would focus on solutions.    

 

2.0 BACKGROUND 

The facilities currently operated by LPSCO include the Palm Valley WRF and the Sarival Lift Station.  

The Palm Valley WRF was planned to be built in two phases with a capacity of 4.1 mgd each.  The 

Sarival Lift Station has a capacity of approximately 1 and conveys sewage to the Palm Valley WRF.  

Like the Palm Valley WRF, the future Sarival WRF is planned to be built in two phases of 4.1 mgd 

each. 

The following subsections describe the capabilities and equipment of the existing Palm Valley WRF and 

the Sarival Lift Station. 

2.1 Palm Valley WRF 

The Palm Valley Water Reclamation Facility (WRF) is wastewater treatment plant that utilizes a 

sequential batch reactor (SBR) technology.  It is designed to produce ARS Title 18 “Class A-plus” 

quality effluent for various reuse applications.  The rated treatment capacity for the plant is 4.1 million 

gallons per day (mgd) on an average-day-peak-month basis and 11.1 mgd on a peak-flow basis.  The 

present treatment train consists of the following liquid-stream processes and equipment: 

♦ Influent Meter Station – located near Manhole No. 2 upstream of the plant 

♦ Influent Pump Station – consisting of three 5.55-mgd submersible pumps in a 39-foot deep 

wetwell that is common-walled with the Anoxic Reactor 

♦ Mechanical Screening – utilizing two auger screens with 6-millimeter perforated openings 

♦ Grit Removal – through one 12-foot diameter vortex-type steel settling tank with grit washer 

♦ Anoxic Reactor – a 589,000-gallon tank with air-liquid jet mixing, three 7.9-mgd submersible 

transfer pumps and one 7.9-mgd submersible jet-motive pump; designed with approximately 

295,000 gallons of equalization capacity 

♦ Sequential Batch Reactors – consisting of two 1.6-MG reactor tanks with air-liquid jet mixing, 

fixed-level decanters, a common flow-return trough, and four submersible jet-motive pumps each  

♦ Process Air System – utilizing eight 100-horsepower constant-speed rotary blowers; two for the 

secondary treatment system with a capacity of 1,500 cfm each at 11 psig, and three for the sludge 

digestion tanks with a capacity of 2,000 cfm each at 8.5 psig  
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♦ Post-Equalization – through a serpentine-baffled surge tank with approximately 245,000 gallons of 

equalization capacity and two VFD-equipped vertical turbine filter feed pumps with a capacity of 

8.2-mgd each 

♦ Tertiary Filters – utilizing three trains of cloth-media disk filters 

♦ Post-Filtration Storage – Clear well tank with approximately 175,000 gallons of equalization 

capacity and three VFD-equipped vertical turbine effluent discharge (UV feed) pumps with a 

capacity of 4.1-mgd each 

♦ Tablet Chlorination System – (presumably) for pre-treatment of the UV system influent 

♦ Ultra-Violet (UV) Disinfection – consisting of seven in-line medium pressure UV reactors with a 

capacity of 1.44 mgd each 

♦ Effluent Metering – utilizing a non-invasive external electronic flow meter on the 24-inch effluent 

line  

The solids handling system for the facility includes the following: 

♦ WAS Metering – a Doppler-style external meter on the 8-inch thickener feed line 

♦ Sludge Thickening – utilizing two rotary-drum thickeners with a capacity of 325 gpm each at 0.25 

percent solids 

♦ Sludge Dewatering – consisting of one decanting centrifuge with a capacity of 90 gpm at 3 percent 

solids, a screw pump, and two 20-cubic-yard roll-off containers 

The odor control system for the facility includes the following: 

♦ One 10,000 cfm multi-stage chemical scrubber for the Headworks Building and Anoxic Basin 

♦ One 6,000-cfm multi-stage chemical scrubber for the Solids Dewatering Building and ATAD 

Basins 

♦ One 16,000-cfm granular activated carbon (GAC) packed-bed filter (now under construction), 

designed in series with the scrubbers to polish the exhaust from both 

2.2 Sarival Lift Station 

The Sarival Lift Station is a wastewater pumping facility that was designed to convey sewage to the 

Palm Valley WRF.  MES had been unable to determine the capacity or hydraulic characteristics of the 

pumps that were installed.  
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2.3 Sarival WRF (Planned) 

The Sarival WRF will be the second wastewater facility treating flows from the LPSCO service area.  

Like the Palm Valley WRF, the Sarival WRF is expected to be an SBR facility and is planned to have an 

initial capacity of 4.1 mgd with an ultimate capacity of 8.2 mgd.   

3.0 CHALLENGE AREAS AT PALM VALLEY WRF 

To identify challenge areas for the Palm Valley WRF, MES reviewed the design documents, process and 

capacity studies, and operations information for the plant, conducted interviews with the Algonquin 

engineers, managers, and operations staff, talked to previous engineers and employees familiar with the 

history of the facilities, and consulted with manufacturers and process equipment experts.  While none 

of the challenges presented below appear to be preventing the successful operation of the facility, they 

do show target areas where improvements could be made to enhance the overall operation, reliability, 

and cost effectiveness of the plant.  The following subsections provide a summary of the challenge areas 

identified for the facility. 

3.1 Headworks and Influent Systems 

According to the Algonquin staff and a review of the design, there are a number of challenges with the 

Headworks and Influent systems for the facility.  The following paragraphs describe some of these 

challenges. 

3.1.1 Lack of Influent Flow Equalization 

Regarding the influent system, there is no flow equalization upstream of the influent pump station.  

Therefore when the SBR system is not ready to take a new batch, equalization must occur in the 

collection system, potentially resulting in sewer surcharging during peak flows.  In addition, this 

condition restricts the flexibility of the operations staff to extend batch cycles if the process is not 

performing optimally. 

3.1.2 Influent Metering and Sampling Locations 

Another challenge with the influent system is that the current location of the influent meter is upstream 

of the influent pump station wetwell, while the influent sampling point (for BOD, TSS, etc.) is 

downstream of the influent pump station, and the return flows from the filter backwash, filter sludge, 

and dewatering centrate are in between.  This means that the measured influent flows do not contain the 

return flows yet the loading concentrations (from the sampling) include the contribution of the return 

streams.  This configuration makes it very difficult to measure or calculate the actual influent loading or 

the loading to the biological system.  According to Algonquin staff they are currently planning to install 
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a new flow meter downstream of the influent pump station, and this solution should alleviate the 

situation considerably. 

3.1.3 Blinding and Solids Bypassing of the Influent Screening Process 

The first treatment process after the influent pump station is influent screening.  According to Algonquin 

staff the 6-millimeter auger screens have been problematic for a number of reasons.  First, the brushes 

on the auger that are designed to clean the screens have had wear issues and are very difficult and time 

consuming to replace;  second, the augers tend to bind when large solids get into the screen; and third 

whenever the brushes are worn or the augers bind, the screens tend to blind or clog.  When the screens 

blind or clog (either partially or fully) the wastewater is able to flow over the rubber shroud and 

significant flows of unscreened wastewater can bypass the process.   Because there is no grinder or 

comminuter upstream of the screens, the solids that get into the secondary process can be quite large. 

Apparently since these screens have been in operation there has been a significant amount of bypassing 

of unscreened wastewater, resulting in large solids and debris entering the SBR process with no way to 

remove it.  This is especially problematic because large solids can easily clog the jet-mixing nozzles, 

and there is at least some evidence of clogging in all of the process basins.  It also appears that the solid 

material in the process basins may be a contributing factor to the impeller wear issues for the 

submersible motive pumps. 

3.1.4 Fats Oils and Grease (FOGs) 

There is currently no process or means for reducing or removing fats, oils and grease (FOGs) in the 

headworks or anywhere else in the facility treatment train.  This is a problem because FOGs can cause 

foaming, increase odor problems, reduce the efficiency of (or even blind) the tertiary filters, and create 

performance problems in the UV disinfection system.  Based on operator input each one of these 

problems has been experienced at the plant. 

3.1.5 Moisture and Corrosives Passing through Open Grating in Headworks Room  

The Headworks Building was constructed with open grating over a 107x4-foot opening in the floor of 

the room right above the process basins.  Due to the process air flow and the configuration of the odor 

control system, the air from the process tanks is drawn directly into the headworks room.  The moisture 

and corrosive constituents in the air have had an obviously detrimental affect on the equipment in the 

headworks room, not to mention creating an uncomfortable working environment for the operators. 

This condition is made worse by the fact that the electrical equipment in the room is apparently not 

NFPA Class 1 – Division 1 and as a result the equipment has experienced notable deterioration, and 

according to the operators multiple failures have occurred.  The Algonquin staff has taken measures to 
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improve the condition, including using checker plating and foam sealant to try to block the opening.  In 

addition, plans have been made to relocate all the critical electrical equipment outside of the headworks 

room.  However, it does not appear that these measures will completely alleviate the problem. 

3.2 Secondary Treatment System  

The secondary treatment system includes the Anoxic Reactor, the SBR Basins, and the Process Air 

Blowers.  The challenges identified with these systems are as follows: 

3.2.1 Sludge Wasting from Anoxic Reactor 

The plant was designed and constructed to waste sludge (WAS) from the bottom of the Anoxic Reactor.  

However, because the Anoxic Reactor received the initial influent flows, the operations staff found that 

the WAS stream contained a significant amount of raw wastewater with a very high volatile component.  

This resulted in high odors, inefficient thickening, and stress on the aerobic digestion process.  To 

counter this problem, the wasting system was reconfigured by Algonquin to draw from the SBR basins, 

and it appears that this solution has improved the process. 

3.2.2 Clogging of Jet-Mixer Nozzles with No Back-Flush Capability 

As a result of flow bypassing the influent screens, it appears that a significant amount of large solids and 

debris has been introduced into the process basins.  Once in the process basins, the large solids can be 

drawn through the motive pumps and conveyed into the jet-aeration headers.  The nozzle openings for 

the jet-aeration headers are small enough to be clogged by large solids in the mixed liquor, reducing 

mixing/aeration capacity and straining the motive pumps.  Based on field observation by the operations 

staff and MES, it appears that significant clogging has occurred, especially in the Anoxic Reactor. 

In many jet-aeration-type biological systems there is some way to back-flush the nozzles to remove 

clogged material.  This is usually done through either an air-lift pipe that uses the process air to reverse 

the flow through the nozzles, or a dedicated pump that is used to draw flow (and often WAS) back 

through the header.  In the Palm Valley system, however, the pump and piping configuration provides 

no means for back-flushing. 

3.2.3 Constant Speed Blowers and DO Control 

There are eight constant speed process blowers in the plant with no variable adjustment or inlet control 

valves. Five blowers, located in the blower room adjacent to the headworks, are dedicated for the 

secondary treatment process air; the remaining three blowers, located in the solids dewatering room, are 

for the digesters.  According to the operations staff, the only way to control the total amount of air flow 

is to turn the blowers on and off (manually or on timers), and the only way to control the individual air 
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flow to any of the process basins is through modulating or manual valves on the headers to each tank.  

Any adjustments made to control dissolved oxygen (DO) levels must be done manually.   

The manual controls and lack of flexibility is a challenge for the plant because it restricts the ability to 

optimize the biological performance through control of the oxygen levels.  In addition, inefficient on-off 

cycles of the air flow can create more odors than would otherwise be produced, and almost certainly 

results in significantly higher power costs. 

3.2.4 Fixed Decanters Passing Solids and Floatable Material 

The SBR tanks are equipped with fixed decanters that draw the supernatant out of the tank until the 

water level falls below the decanter openings.   According to Algonquin personnel and MES field 

observations, the operation of the fixed decanters in this manner results in direct passing of all floatable 

materials on to the tertiary filters.  In addition, by allowing the decanters to draw air at the end of the 

decant cycle, air space is created inside the decant pipe that can be filled by the mixed liquor on the fill 

cycle and then drawn to the filters in the first part of the next decant cycle. 

Another challenge that has been identified by the Algonquin staff is the passing of mixed liquor through 

the decanter valves due to a failure to completely close.  Moreover, if mixed liquor is leaked through the 

decanters, the problem is exacerbated by the fact that there is no way to return a bad batch to the head of 

the plant once it reaches the surge tank. 

3.3 Tertiary Filtration System  

The tertiary filtration system consists of the surge tank, the filter feed pumps, and the cloth-media disk 

filters, including the filter sludge and backwash return.  The following items have been identified as 

challenge areas for this system: 

3.3.1 Surge Tank Sizing 

According to the design documents, the equalization capacity of the surge tank is approximately 250,000 

gallons, whereas the volume of one decant batch is approximately 425,000 gallons.  While this sizing of 

the tank is adequate to prevent hydraulic overloading of the filters, it is not large enough to provide 

flexibility for significant cycle changes in the SBR process, for isolation of a bad batch, for downtime if 

the filters blind, or for maintenance of the tank itself.  Any of these events, if needed, require process 

shutdowns that can back up the wastewater flow all the way into the collection system. 

3.3.2 Surge Tank Serpentine and Sediment Removal Difficulties 

The surge tank is baffled in such a way that the flow travels through a serpentine configuration from the 

influent point to the filter feed pumps.  Because there is no chlorine or filter aid addition in the tank, the 
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serpentine configuration appears to be unnecessary.  It also makes the removal of sediments or 

floatables/FOGs difficult because access to the tank is only provided at one end and there is no sloping 

of the floor to move sediments to the accessible area. 

3.3.3 Lack of Secondary Effluent Return Line from Surge Tank 

The way the plant is currently configured, any secondary effluent that flows into the surge tank must be 

processed through the filters.  There is no means to return the secondary effluent from the surge tank 

back to the headworks or the process tanks.  This configuration can be a challenge because if mixed 

liquor, a large load of FOGs, or other solids come through the decanters, there is no way to divert the 

flow back to the plant to avoid overloading or stressing the filters. 

3.3.4 FOG Blinding of the Cloth Media Filters 

According to the Algonquin staff, there have been occasions where heavy FOG loads from the SBRs 

have blinded the cloth media of the disk filters, requiring extensive manual cleaning to restore filtration 

effectiveness.  Even during the field visit for this report significant FOG’s were observed floating in the 

filtration and surge tanks and built up along the backwash arms of the filters. 

3.3.5 Filter Sludge Pump Failures and Valve Clogging 

Another challenge with the filtration system that has been noted by the plant operations staff is the 

numerous failures of the filter sludge pump and the frequent clogging of the sludge valves and lines.  It 

was suggested that larger lines and valves and a stockier pump for the sludge system would improve the 

maintenance issues. 

3.4 Effluent Pumping and Disinfection System 

The effluent pumping and disinfection system consists of an effluent clear well tank, effluent discharge 

pumps, a tablet chlorination system, the ultra-violet (UV) disinfection system, and the effluent meter.  

The following items have been identified as challenge areas for this combined system: 

3.4.1 Clear Well Tank Sizing 

According to the design documents, the differential storage capacity of the clear well tank is 

approximately 175,000 gallons.  Like the post-equalization surge tank, the sizing of the tank is adequate 

to prevent hydraulic overloading downstream (in this case the UV reactors), but it is not large enough to 

provide flexibility for significant cycle changes in the SBR process, for isolation of a bad batch, for 

downtime if the UV system fails, or for maintenance of the tank itself.  Any of these events, if needed, 

require process shutdowns that can back up the wastewater flow all the way into the collection system. 
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3.4.2 In-Line UV System Effectiveness and Maintenance Issues 

Based on feedback from the operations staff, the inline ultra-violet reactors have had multiple 

performance and maintenance problems, and obtaining parts from the overseas manufacturer has been 

cumbersome.   They indicate that there also have been fouling problems and extended periods where the 

disinfection effectiveness has not achieved the design levels.  To help improve the fouling problems the 

Algonquin staff installed a system to periodically soak the reactors in citric acid. 

3.5 Sludge Digestion and Dewatering System 

The sludge digestion and dewatering system consists of the WAS wasting line, the rotary sludge 

thickeners, the ATAD and aerobic digesters, and the sludge dewatering and storage system.  The 

following items have been identified as challenge areas for this combined system: 

3.5.1 Sludge Wasting from Anoxic Tank 

Based on a review of the design, the WAS system was configured to bleed WAS flow off of the jet-

mixing line in the anoxic tank, fed by a single motive pump located within the basin. According to the 

operations staff this has created a problem due to the heavy percentage of raw wastewater that is 

introduced into that basin.  The high volatile content and low mixed liquor TSS has apparently presented 

operational challenges to the digestion and dewatering processes downstream.  To remedy this problem, 

the Algonquin staff made changes to enable the WAS flow to be drawn from the SBR tanks, and this 

appears to have improved the situation. 

3.5.2 (Former) ATAD Process Odors and Foaming 

The plant was designed to utilize a two-stage sludge digestion process, with the first stage being an 

Autothermal Thermophilic Aerobic Digestion (ATAD) process and the second stage being traditional 

aerobic digestion.  According to the operations staff, the ATAD system has been problematic, with 

significant foaming problems and high odor generation.  In addition, the process is sensitive to DO 

levels, which are difficult to maintain given the low flexibility of the constant speed blower system.  

Even manufacturers of ATAD systems acknowledge the drawbacks, as indicated in the following 

statement from the website of Thermal Process Systems, an ATAD equipment manufacturer:  

“Various anaerobic and aerobic digestion processes are in use today. But each has its limitations. For example, 

natural aerobic digestion processes release heat, as well as water and carbon dioxide - all desired results. However, 

at typical mesophilic operating temperatures, roughly 20-45°C (68-113°F), the process is inefficient, resulting in 

instability with minimal pathogen kill and little solids reduction. 

Results improved significantly with the introduction of Autothermal Thermophilic Aerobic Digestion (ATAD) 

several years ago. ATAD takes advantage of highly efficient thermophilic organisms naturally present in 

wastewater, optimizing the environment for them to proliferate and dominate. This increases the temperature of the 
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sludge as the thermophiles feed on other microorganisms. At these higher temperatures the cell walls of the 

activated sludge rupture, releasing the now-dead mesophilic contents and providing a feast for the thermophiles. The 

metabolism of the thermophiles is extremely high, yet the net yield is low, resulting in a significant reduction of 

volatile solids to produce a pathogen-free end product. On the downside, due to their inherent inflexibility, 

traditional ATAD processes often produce excess foam and unacceptable odors.” 

The ATAD system that was designed and constructed at the Palm Valley WRF was apparently included 

at the request of the original owner and is not typically a process installed by the design-builder of the 

plant.  Therefore, it appears that many of the controls and optimization features for an ATAD system are 

not available to the operations staff, exacerbating the inherent difficulties in running such a process.   To 

rectify the problems, the Algonquin staff decided to convert the ATAD basins to traditional aerobic 

digestion and equalization for the second stage digesters.  While this has improved the situation, the 

operations staff indicates that these converted basins are still very difficult to control and often slip back 

into periods of varying pH, heavy foaming, and excessive odors. 

3.5.3 High Centrifuge Maintenance Costs 

The sludge from the second stage aerobic digesters is dewatered using a centrifuge system.  According 

to the operations staff the equipment produces an adequate biosolids cake when functioning properly.  

However, the equipment has been extremely unreliable, costing many man-hours for maintenance and 

significant funds for replacement parts which are not readily obtained.   

3.5.4 Insufficient Plant Sewer Sizing for Return Flows 

The return flows from the disk filters, the centrifuge, the sludge thickeners, and the seal water/floor 

drains in the sludge dewatering room are all routed through an 8-inch plant sewer line back to the anoxic 

basin.  Based on the experience of the operations staff, this line is significantly undersized and will back 

up during heavy backwash or dewatering periods.  In addition, there is no flow meter or sampling point 

in the line to determine the overall loading of the plant from the return flows. 

3.6 Odor Control System 

The odor control system originally consisted of two three-stage wet chemical scrubbers, one 10,000-cfm 

unit for the Headworks Building and Process Basins, and one 6,000-cfm unit for the Solids Dewatering 

Building and Digester Basins.  Due to performance issues resulting in public complaints, in early 2007 a 

16,000-scfm carbon media scrubber was added to polish the exhaust streams of the two original 

scrubbers.  The following items have been identified as remaining challenge areas for this odor control 

system: 
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3.6.1 Inadequate Sizing of the Odor Control Units 

Based on the air space volumes in the odor-controlled buildings and tanks, it appears that the system was 

designed to provide approximately 10 to 12 air changes per hour for each of the odor-controlled 

equipment rooms.  The design appears to be based on drawing air in series from the process and digester 

basins through the odor-controlled rooms; but since input air can be drawn from various areas (e.g., the 

process air blowers, the evaporative cooling units, and incidental openings in each building), the entire 

volume of all air space is actually drawn through the system in parallel, significantly reducing the air 

changes per hour.  Therefore the effective air change rate for the system as a whole appears to be less 

than one air change per hour.  In addition, there are no apparent automatic or manual dampers on either 

the odor control duct lines or the buildings, which would mean there is no way of balancing the air in 

and out of the system. 

3.6.2 Corrosion from Drawing Process Air from the Basins through the Buildings 

Because the odor control system draws air from the process basins through the odor-controlled rooms, 

the equipment and fixtures in the rooms are exposed to moisture-laden air with highly corrosive 

constituents.  The effects of this can be readily observed in the Headworks room, where a layer of 

corrosion coats most of the susceptible equipment and condensed moisture is visible on the windows 

and most hard surfaces.   In addition, drawing the air from the process basins through the rooms creates 

a poor environment for operators working within the rooms.    

3.6.3 Rotary Thickeners Not Individually Odor-Controlled 

In the solids dewatering room the most noticeable generator of strong odors is the rotary thickening 

system.  Although the two Rotary Thickener units are enclosed and appear to have a flange for attaching 

an odor-control duct, the ducts in the room are not connected to them.  Instead the odors linger in the 

room until they make their way to the duct openings or an opening in the building.  As a result, the room 

itself is quite odorous, creating an uncomfortable work environment and (because of the inefficiently 

balanced air flow) allowing odors to escape whenever a rollup or access door is opened. 

4.0 POTENTIAL IMPROVEMENTS AT PALM VALLEY WRF 

Based on the investigations conducted for this study, input from Algonquin staff, and the analysis 

detailed above, there are a number of potential improvements at the Palm Valley WRF that MES would 

recommend for further study and consideration.  These potential improvements listed in this section are 

intended to be considered for the short-term to potentially alleviate immediate challenges.  Potential 

improvements for the longer term and future expansions are provided in the next section. 
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While many challenge areas were identified in Section 3, there are four main improvement areas that if 

addressed could have an immediate positive impact on plant operations:  

• Removing Large Solids from the Treatment Train 

• Unclogging the Jet-Aeration Nozzles 

• Minimizing Fats, Oils and Grease (FOGs) 

• Reconfiguring and Augmenting the Odor Control System 

These four items are discussed in detail below, along with suggestions for measures that could be taken 

in the short term to accomplish the improvements.  After the analysis of these four areas, this section 

also provides a list of potential considerations for improvement of the other identified challenge areas 

for the Palm Valley facility. 

4.1 Removing Large Solids from the Treatment Train 

Many of the challenge areas listed in Section 3 are a direct result of, or are related to, the presence of 

large solids and debris in the treatment train.  These include: 

• Clogging of the jet-aeration nozzles in all process tanks 

• Impeller wear in the submersible motive pumps 

• Seating problems with the SBR decant valves 

• Clogging of the filter sludge lines and valves 

• Maintenance issues with the filter sludge pumps 

Because of these challenges (and perhaps others not identified) that have to do with large solids and 

debris in the system, it is clear that influent screening is a critical process in the treatment train for this 

facility.  Therefore we believe that Algonquin should implement measures to eliminate the potential for 

raw wastewater to bypass the influent screens and consider alternatives for re-screening the mixed liquor 

already in the system.    

4.1.1 Suggestions for Further Review 

Some potential mitigation measures that might be considered for further investigation include: 

• Mixed Liquor Re-Screening – One means of removing large solids and debris that have already 

bypassed into the mixed liquor would be to install a temporary screening unit to take flow from 

the SBR-feed header and re-screen it for several weeks.  We do not recommend re-screening the 

mixed liquor by routing it through the existing auger screens because it would potentially 

increase the maintenance, blinding, and bypass problems already observed with these screens.  
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• Screen Augmentation/Replacement – The current auger screens, while they may be adequate for 

another application, are not a good fit for a plant that has no upstream coarse screens or grinder 

and cannot bear occasional bypasses.  Because adding upstream coarse screens or a grinder 

would be extremely difficult given the existing space and piping configuration, we recommend 

that Algonquin consider replacing these screens with 6-millimeter reciprocating stair screens, 

which are highly reliable, have low maintenance requirements, and require no upstream coarse 

screen.  

We believe that the new screens could be cost-effectively integrated into the facility by re-using 

the existing screens as by-pass (or peak-flow) units.  If new screens were installed to eliminate 

any unscreened wastewater bypassing, the mixed liquor could then be re-screened without the 

temporary unit.  Alternately, a self-contained reciprocating stair screen could be utilized as the 

temporary re-screening unit and then installed as a permanent primary-screen replacement after 

the re-screening is complete. 

4.2 Unclogging the Jet-Aeration Nozzles 

As stated in Section 3, the nozzle openings for the jet-aeration headers are small enough to be clogged 

by large solids in the mixed liquor, and it appears that significant clogging has occurred in many of the 

jet-aeration headers, especially in the Anoxic Reactor.  In many jet-aeration-type biological systems 

there is some way to back-flush the nozzles to remove clogged material, either an air-lift pipe that uses 

the process air to reverse the flow through the nozzles, or a dedicated pump that is used to draw flow 

back through the header.  In the Palm Valley WRF jet-mix headers, however, the current piping 

configuration provides no means of back-flushing.   

In the longer term, when the plant is expanded and the existing basins can be taken out of service, it is 

recommended that a back-flushing header be added to each basin and piped to a dedicated back-flushing 

pump.   In the meantime however, an alternate means should be sought to back-flush or otherwise 

unclog the nozzles.  

4.2.1 Suggestions for Further Review 

Some potential mitigation measures that might be considered for further investigation include: 

• Reverse-Flow Submersible Pump – based on discussions with Flygt, it appears that the 

manufacturer has in the past provided pumps configured to reverse the flow through the 

submersible.  Assuming this is the case, one such pump configured for reverse flow could be 

used to flush the headers one by one on a periodic basis until a permanent back-flushing system 

can be installed.  Although the manufacturer warned that such a pump will have a low efficiency, 

the benefits would far outweigh this drawback because there is no other way to easily back-flush 
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the nozzles.   We recommend that Algonquin work with Flygt and an engineer to determine the 

feasibility of this approach. 

• One-Time Cleaning – the nozzles could also be cleared by utilizing a diver with a cleaning rod 

and a high-pressure hose.  However, because the high costs involved would make such cleanings 

impractical on a regular basis some means of preventing re-clogging would be needed, such as 

installing high-grade chopper pumps in place of the existing motive pumps.   If the reverse-flow 

pump approach turns out to be infeasible, we recommend that a one-time cleaning and chopper 

pumps be considered until all the mixed liquor can be properly re-screened. 

4.3 Minimizing Fats, Oils and Grease (FOGs) 

Like the challenges posed by large solids, the challenges created by FOGs have an impact on many areas 

of the plant.  The FOGs can cause foaming, increase odor problems, reduce the efficiency of (or even 

blind) the tertiary filters, and create performance problems in the UV disinfection system. Currently 

there is no process or means for reducing or removing FOGs anywhere in the facility treatment train.   

In the longer term, when the plant is expanded and the existing basins can be taken out of service, it is 

recommended that a scum collection system be installed in the Anoxic and SBR basins.   In the 

meantime however, alternate means should be sought to minimize and remove FOGs from the process. 

4.3.1 Suggestions for Further Review 

Some potential mitigation measures that might be considered for further investigation include: 

• FOG-Reducing Additives – There are a number of chemical and biological additives on the 

market that are designed to reduce FOGs in the biological process.  Products such as BioCope 

ERI and Advanced BioCatalytics Accell are additives that have been found to significantly 

reduce FOG accumulation by enhancing the ability of the biological system to break down FOG 

compounds.  (BioCope is currently being used by Algonquin at its Boulder Drive facility.)  

Because the cost of temporary trials is relatively low and the benefit potentially high, it is 

recommended that FOG-reducing additive testing be initiated as soon as possible. 

• SBR Minimum-Level Adjustment – According to the operations staff the SBRs are decanted 

until the decanters draw air.  To prevent FOGs and other floatables from passing though to the 

filters, it is recommended that the minimum level in the SBRs be set to at least 3 to 6 inches 

above the decanter openings.  This will allow the biological process to have more time to break 

down the FOGs and also prevent any mixed liquor from filling the annular space in the decanters 

during the other cycles. 
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• Skimming Return Cycle – Another controls adjustment that could help the biological system 

break down the FOGs might be to utilize the RAS troughs as skimmers during the mix and settle 

cycles by setting the level just above the trough weir for some period of time to skim the FOGs 

and floatables and return them to the anoxic basin.  However, the controls would have to be 

configured such that the overall RAS rates still provide optimal treatment. 

• Surge Tank Baffle – One way to reduce the floatables and FOGs that get into the surge tank 

would be to install an underflow baffle at the upstream end of the serpentine.  Such a baffle 

could enable periodic manual removal by temporarily trapping a portion of the FOGs and 

floatables in an area accessible by the operators. 

4.4 Reconfiguring and Augmenting the Odor Control System 

As stated in Section 3, the odor control design appears to be based on drawing air from the process and 

digester basins through the odor-controlled rooms, but since input air can be drawn from various areas, 

the entire volume of all air space is drawn through the system in parallel, significantly reducing the air 

change per hour.  Moreover, there are no apparent automatic or manual dampers on either the odor 

control duct lines or the buildings, which would mean there is no way of balancing the air into the 

system.  While the new polishing unit should be effective on removing constituents that are not removed 

by the existing units, it will not increase the air changes or improve the environment in the odor-

controlled rooms.   

4.4.1 Suggestions for Further Review 

Some potential mitigation measures that might be considered for further investigation include: 

• Separating the Basins from the Rooms – One possibility for improving the system would be to 

seal off the basins from the equipment rooms and dedicate the existing scrubber system to the 

basins alone.  As that is done, a room-dedicated system could be installed to provide the full 12 

air changes per hour for the headworks and solids dewatering rooms.  A significant benefit of 

this alternative would be that the wet and corrosive air from the tanks would not be drawn 

through the equipment rooms. 

It is recommended that an ion-exchange system by IONstein Air Technologies be considered as 

the treatment unit for the equipment room.  This type of unit treats the air in the room, as 

opposed to drawing it out of the room for treatment, and would have the advantage of improving 

the environment in the room and reducing the possibility of odors escaping through an open 

door.  It is possible that the manufacturer would be willing to pilot such a unit prior to purchase 

to demonstrate successful performance. 
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• Direct Ducting to Carbon Scrubber – Along with separating the equipment rooms from the 

basins, a great deal of flexibility could be added to the system by installing new ductwork to 

allow the new carbon scrubber to draw directly from the equipment rooms.  This would enable 

the new scrubber to increase the air changes in the rooms if necessary or be switched back to 

polish the exhaust of the existing scrubbers.  It would also enable the equipment rooms to be 

separated from the basins during the transition if a new system is piloted or installed for the 

equipment rooms. 

• Air Balancing – If, instead of the suggestions listed above, Algonquin decides to proceed with 

the more expensive option of replacing the existing scrubbers with much larger units, it is highly 

recommended that the air system be redesigned to seal off unintended air inlets and enable 

balancing of the air flow with automatic louvers and dampers.  

5.0 CHALLENGES FOR FUTURE TREATMENT CAPACITY 

In addition to all the facility challenges with the Palm Valley facility, LPSCO is challenged with a 

situation where influent flows that are increasing at an advanced pace.  According to the operations staff 

the current facility, designed for an average flow of 4.1 mgd, has insufficient peaking or redundant 

capacity to accommodate the expected flows.   

5.1 Timing of Future Expansions 

According to Algonquin, the existing plan for accommodating future flows is to expand the Palm Valley 

WRF to its designed build-out capacity of 8.2 mgd, and to construct a new WRF facility at the Sarival 

site with an initial capacity of 1 to 2 mgd expandable to 8.2 mgd.  However, at this stage is it unlikely 

that Algonquin will be able to design and construct either the second phase of the Palm Valley WRF or 

the first phase of the Sarival WRF before the current treatment capacity is exceeded.  A contingent plan 

is being developed whereby a connection to the collection system for the City of Goodyear would be 

constructed to accommodate excess flows; however Algonquin has indicated that they would prefer to 

treat all of the wastewater from their service area if possible. 

5.2 Expansion Area and Setback Limitations at Palm Valley WRF 

The planned Phase 2 expansion of the Palm Valley WRF will face a number of challenges based on the 

layout of the original facility plan because the WRF was built on an extremely limited footprint area.  

There is virtually no room to add any equipment or structures that were not planned for in the original 

build-out expansion facility plan, let alone for adding additional equipment or structures that were not 

planned.  (Actually, even with the original facility plan, finding room for construction equipment and 

material lay-down areas during construction will be a severe challenge.)  It may also be problematic that 
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the Phase 2 expansion area is located on the east side of the facility, closer to the commercial center that 

has been the source of most of the odor complaints since the construction of the first phase.  And, 

making matters worse, residential homes have been built inside the intended odor easement north of the 

facility in recent months. 

6.0 NEAR-TERM TREATMENT CAPACITY ALTERNATIVES 

Based on the flow rates currently being experienced at the plant it appears that the facility is quickly 

reaching its maximum hydraulic and biological treatment capacity.  This will present an all-

encompassing challenge to the LPSCO wastewater treatment facilities that eclipses those identified in 

Section 3 because, even with alternative procurement methods such as design-build or CM@Risk, it is 

unlikely that the Phase 2 expansion of the plant could be designed and constructed in time to 

accommodate the peak flows starting in November or December of 2007. 

However, based on the analysis by MES developed for this study, it appears that there are a few 

alternatives that would serve to expand redundant capacity in the near term without jeopardizing future 

capacity expansions while staying within the existing planned footprints for both the Palm Valley and 

Sarival sites.  These include the following: 

• Installing a temporary package plant at the Sarival site and reversing the flow in the force main 

from the Sarival Pump Station to convey excess flow from the Palm Valley WRF 

• Using a pre-engineered submerged membrane filtration system to increase the redundant 

capacity at the Palm Valley WRF by eliminating the decant cycle and possibly running at higher 

MLSS concentrations 

• Increasing the peaking and redundant capacity of the existing Palm Valley WRF by converting 

the digester tanks to SBR tanks and producing non-Class B dewatered biosolids for landfill 

disposal. 

6.1 Temporary Package Plant at the Sarival Site 

One possibility to relieve the Palm Valley WRF of peak flows in the near term would be to install a 

temporary package plant at the Sarival site and use the existing force main from the Sarival Lift Station 

to convey flow from the Palm Valley WRF to the Sarival package plant.  This would relieve the peak 

flows from the Palm Valley WRF and allow time for Phase 1 of the (permanent) Sarival WRF and Phase 

2 of the Palm Valley WRF to be designed and constructed.  

To be able to reliable accommodate excess flows for the period required, the size of the package plant 

would need have a treatment capacity of between 0.5 and 1.0 mgd at an approximate cost of $5M to 
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$10M.  The main drawbacks of this alternative are that the costs of the package system would be 

difficult to recoup once the permanent facility was brought on line, and it is not certain whether or not 

the package facility could be permitted, designed, and constructed at the site before the end of 2007. 

6.2 Pre-Engineered Submerged Membrane Filtration System 

One way to expand the treatment capacity at the existing Palm Valley WRF would be to add a skid-

mounted, pre-engineered submerged membrane filtration system to the process.  Such a system would 

increase the capacity of the SBRs by eliminating the decant cycles and enabling operation at 

significantly higher MLSS concentrations.  Based on preliminary calculations, adding a membrane 

system could increase the capacity of the plant by approximately 15-20 percent, or 0.6 to 0.8 mgd, at a 

cost of approximately $5M for the membrane equipment alone.  Other upgrades such as aeration 

capacity and MLR pumps would also be required.  In addition, because the membranes are sensitive to 

abrasive materials and fibers, this alternative would absolutely require re-screening of the mixed liquor 

and installation of fine screens with openings as small as 2 millimeters. 

Based on a review of the Palm Valley site plan, it appears that the only feasible location for the addition 

of such a system would be at the south end of the existing SBR basins, the current location of the visitor 

parking lot.  While there are areas available to the east, it seems likely that locating the membrane 

filtration system in this area would interfere with the Phase 2 expansion of the facility. 

Aside from the capital costs and the loss of the parking area, the main drawback of this alternative 

would be the cost and complexity of maintaining a submerged membrane filtration system, including the 

membrane cleaning and chemical systems, power costs, and membrane replacement costs.   

6.3 Conversion of Digester Tanks to SBR Tanks 

Another way to expand the peaking and redundant treatment capacity of the Palm Valley WRF would be 

to convert the existing digester tanks to SBR process basins.  This would be a fairly straight-forward 

conversion because the digester tanks are already configured similar to the SBR tanks, with jet-aeration 

headers and submersible motive pumps.  Based on a cursory review of the plans, as a minimum the 

following items would need to be modified to make the conversion: 

• Configure the influent piping and controls from the anoxic tank to feed the additional SBR 

basins  

• Add jet-aeration headers and blower capacity to increase the aeration in the new tanks 

• Install decanters and piping to direct secondary effluent into the surge tank 

• Add a return trough and piping back to the anoxic tank 

• Increase the capacity of the downstream processes, including the filters and UV system 
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The existing SBR tanks have a treatment capacity of approximately 4.1 mgd with and operating volume 

of approximately 3.1 million gallons, indicating a SBR treatment-to-volume ratio of approximately 1.3.  

If converted, the digester tanks would provide up to about 1.3 million gallons of additional SBR 

treatment volume, which converts to up to 1.7 MGD of additional redundant/peaking treatment capacity.  

Even with an allowance factor for unforeseen items in the conversion, this alternative could be able to 

provide up to 1.5 MGD of additional plant capacity for peaking or redundancy purposes.   Based on 

the assumed requirements for the conversion, it is expected that the design and construction could be 

completed within about 9 months under a CM@Risk procurement structure. 

An additional benefit of this alternative would be that it would have little to no effect on the 

construction, operation or capacity of the Phase 2 expansion.  Of course, removing the digester tanks 

from the solids handling process would mean that the facility could no longer produce Class B biosolids.  

However, if the ATAD tanks are used strictly for aerated sludge storage and equalization, the sludge 

could still be dewatered on-site to meet the paint-filter-test standard for landfill disposal.  Alternatively, 

all solids handling could be removed from the Palm Valley plant and the sludge could be transported to 

the Sarival WRF by way of the existing force main (in reverse) once that facility is constructed and 

brought on line. 

6.4 Recommended Near-Term Capacity Expansion Alternative 

Although each of the three alternatives describe above have the potential of providing a solution to the 

near-term redundant/peaking wastewater treatment capacity shortfall, because of its simplicity, low risk, 

moderate capital costs, and minimal impact to future expansions, we recommend that the third option, 

conversion of the digester tanks to SBR process basins, be planned and executed as soon as possible.  

We recommend that Algonquin commission a feasibility study to determine the precise requirements of 

the conversion, and then execute a CM@Risk procurement to construct the new facilities for start-up 

and commissioning before the end of 2007. 

7.0 SUMMARY OF RECOMMENDATIONS 

To be completed… 




