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Chapter 1 - Background 
The City of John Day, Oregon, owns and operates a trickling filter wastewater treatment facility (WWTF). 
Currently, the City’s wastewater system serves a population of 2,440 residents and several small 
commercial establishments in the Cities of John Day and Canyon City. The wastewater collection and 
treatment system operates under the authority of a Water Pollution Control Facilities (WPCF) Permit 
issued by the Oregon Department of Environmental Quality (DEQ). The WPCF Permit authorizes the City 
to discharge disinfected secondary treated effluent on site using percolation ponds. Refer to the City of 
John Day, Oregon, 2019 Wastewater Facilities Plan (WWFP) Update for more information about the 
existing WWTF. 

Due to aging infrastructure and more stringent current and anticipated future wastewater treatment 
requirements, the WWFP Update recommended the abandonment of the old WWTF. The City’s selected 
alternative for a new water reclamation facility (WRF) involves the design and construction of a new 
membrane bioreactor (MBR) mechanical treatment facility with aerobic digestion, coupled with a purple 
pipe effluent reuse system and continued discharge into the existing percolation ponds, as needed, until 
a new permit is issued by the DEQ. The MBR components of the new WRF will be obtained via a 
packaged MBR treatment facility procurement process. Refer to the MBR Procurement Request for 
Proposals in Appendix A for details on the components to be supplied as a part of the package MBR 
mechanical treatment facility through the procurement process.  

The purpose of this Preliminary Engineering Report is to outline the options considered and the design 
decisions made for each major process component in this pre-design phase and present the design and 
performance criteria used in the pre-design of the City of John Day’s new WRF. Location and vicinity 
maps for the proposed facility are shown on Figure 1-1, while a tax lot map for the proposed facility is 
shown on Figure 1-2. 
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Chapter 2 - Design and Performance 
Criteria 
Design Criteria 

The design flows for the new water reclamation facility (WRF) were determined in the 2019 Wastewater 
Facilities Plan (WWFP) Update. These flows are summarized on Table 2-1. 

TABLE 2-1   
SUMMARY OF DESIGN FLOWS AND LOADINGS 

Design Parameter Flow (MGD) BOD (lbs/day) TSS (lbs/day) 
Average Annual 0.233 471 430 
Maximum Month 0.302 610 557 
Maximum Day 0.420 - - 

Flood Flow 1.200 - - 

BOD = biochemical oxygen demand 
lbs/day = pounds per day 
MGD = million gallons per day 
TSS = total suspended solids 

Table 2-1 will be referenced throughout this Report to explain how each major process component was 
sized for the new WRF. The maximum day flow and the peak hour flow have both been updated based 
on additional information provided since completion of the WWFP Update. The maximum day flow has 
been updated to 0.420 MGD instead of 0.660 MGD because the 0.660 MGD flow was a rare occurrence 
and has since been classified as a flood flow. The peak hour flow was updated to 1.2 MGD instead of 
1.05 MGD because a 1.2 MGD flow event occurred after the completion of the WWFP Update. 

The use of a membrane bioreactor (MBR) mechanical treatment facility coupled with ultraviolet (UV) 
disinfection will allow the City of John Day to produce Class A effluent. Refer to Figure 2-1 for the 
monitoring and treatment requirements of each class of recycled water, along with the beneficial use 
allowed under Oregon Administrative Rules (OAR) 340-044 for each class.   

Performance Criteria 

In addition to the requirements for Class A recycled water, performance criteria were established for the 
new WRF. These criteria were developed based on typical capabilities of an MBR system and anticipated 
future requirements. Refer to Table 2-2 for the developed effluent performance criteria. 
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TABLE 2-2   
WATER RECLAMATION FACILITY EFFLUENT PERFORMANCE CRITERIA 

Monthly BOD5 (mg/L) 10 
Monthly TSS (mg/L) 10 
Total Nitrogen (mg/L) 5 
Total Phosphorus (mg/L) 1 
Average Daily Turbidity (NTU) Less than 2 
  No more than 5 NTU 5 percent of the time in one day.   
  No more than 10 NTU at any time.   
Median Coliform Organisms (Number of organisms per 100 mL) Less than 2.2 
  No sample to exceed 23/100 mL   

BOD5 = Five-day biochemical oxygen demand 
mL = milliliters 
mg/L = milligrams per liter 
NTU = nephelometric turbidity unit 

Solids Disposal Requirements 

The disposal of biosolids is controlled by Oregon Administrative Rules (OAR) 340-50. This rule governs 
land application of biosolids and categorizes biosolids into several classes based on standard of 
treatment. Each class restricts the method of disposal that can be used. The John Day WRF will produce 
biosolids that would meet Class B criteria. The City of John Day would initially send all produced 
biosolids to a landfill. However, the City may later choose to dispose of its biosolids in a different 
manner compliant with OAR 340-50. If the City anticipates any such changes to its biosolids disposal, the 
City will first inform the Oregon Department of Environmental Quality of the its intent in writing. 

Reliability Criteria 

Reliability classifications for wastewater treatment plants are published in Technical Bulletin EPA-430-
99-74-001 “Design Criteria for Mechanical, Electric, and Fluid System and Component Reliability,” 
Suppliment [sic] to Federal Guidelines: Design, Operation, and Maintenance of Wastewater Treatment 
Facilities. Reliability classifications are as follows: 

Class I. Treatment works which discharge into navigable waters that could be permanently or 
unacceptably damaged by effluent which was degraded in quality for only a few hours. 
Examples of Reliability Class I treatment works might be those discharging near drinking water 
reservoirs, into shellfish waters, or in close proximity to areas used for water contact sports. 

Class II. Treatment works which discharge into navigable waters that would not be permanently or 
unacceptably damaged by short-term effluent quality degradation but could be damaged by 
continued (on the order of several days) effluent quality degradation. An example of a Reliability 
Class II treatment works might be one which discharges into recreational waters. 

Class III. Treatment works not otherwise classified as Reliability Class I or Class II. 
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Component requirements for backup or redundancy and for reliability of service are based on the 
specific reliability class. A general summary of requirements for various treatment units is shown on 
Table 2-3, modified from Environmental Protection Agency (EPA) Publication 430/9-84-004 (CG-85) to 
apply to an MBR system. The EPA manuals contain considerably more details to be considered during 
design of facilities, but, generally, the table summarizes the specific needs to be addressed by providing 
multiple components, which implies the needs having the greatest cost impact. 

Though the City of John Day’s WRF will not discharge to Waters of the State, the facility will be 
constructed with Class II reliability as outlined by the EPA because Class II reliability provides for easier 
operation and maintenance of the facility. 

TABLE 2-3   
WASTEWATER TREATMENT SYSTEM RELIABILITY CRITERIA 

Features Common to Class I, II, and III 

Trash removal or comminution - Required. 
Grit removal - Required for works that pump or dewater sludge. 
Provisions for removal of settled solids - Required for channels, pump wells, and piping prior to 
degritting or primary sedimentation. 
Holding basin - When provided in conjunction with Class I reliability, must have adequate capacity for all 
flows. 
Unit operation bypass - Required unless multiple units are provided and operating unit can handle peak 
flow; required for comminutors regardless of the number of units. 

Component Backup  
Features Required Class I Class II Class III 

Backup bar screen for 
mechanically cleaned bar screen 

Yes Yes Yes 

Backup pump Yes Yes Yes 
MBR treatment train Multiple trains Multiple trains Single train 

permissible 
Aeration blowers or mechanical 
aerators 

Multiple units Multiple units Minimum two 

Air diffusers Multiple sections Multiple sections Multiple sections 
UV disinfection trains Multiple trains Multiple trains Multiple trains 
Electric power system Sufficient to operate 

all vital components 
at peak flow 
conditions, with 
critical lighting and 
ventilation 

Same as Class I, 
except secondary 
units need not be 
served if primary 
treatment and 
disinfection are 
provided 

Sufficient to operate 
screening, main 
pumps, MBR 
treatment train, and 
disinfection at peak 
flow, with critical 
lighting and 
ventilation 

Operation of Existing Plant 

The new WRF will be constructed at a new site, with a gravity collection system piping wastewater from 
the existing site as presented on Figures 2-2 through 2-5. During construction of the new facility, the 
existing wastewater treatment facility (WWTF) will remain operational until the new WRF is 
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constructed. A new 18-inch gravity sewer line will be constructed from the existing WWTF influent to 
the WRF site. Once the new WRF is online, the existing WWTF will be decommissioned.
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FIGURE

2-1

Recycled 
Water 

Classification Beneficial Use Description Monitoring Requirements 
Treatment 

Requirements

Non- 
disinfected 

Irrigation for growing fodder, fiber, 
seed crops not intended for human 
ingestion, or commercial timber.

Per the facility owner's Water Polllution 
Control Facilities or National Pollutant 
Discharge Elimination System Permit. 

Must be oxidized 
wastewater.

Class D Any beneficial use defined above 
or for the irrigation of firewood, 
ornamental nursery stock, 
Christmas trees, sod, or pasture for 
animals. 

Monitoring for E. coli once per week at a 
minimum. Recycled water must not exceed a 
30-day log mean of 126 E. coli  organisms 
per 100 milliliters (mL) and 406 E. coli 
oranisms per 100 mL in any single sample.

Must be an 
oxidized and 
disinfected 
wastewater that 
meets the 
monitoring 
requirements. 

Class C Any beneficial use defined above 
or for the irrigation of orchards or 
vineyards (applied directly to the 
soil), golf courses, cemeteries, 
highway medians, or industrial or 
business campuses; industrial 
cooling, rock crushing, aggregate 
washing, mixing concrete, dust 
control, nonstructural fire fighting 
using aircraft, street sweeping, or 
sanitary sewer flushing; water 
supply source for landscape 

Monitoring for total coliform organisms once 
per week at a minimum. Recycled water 
must not exceed a median of 23 coliform 
organisms per 100 mL, based on results of 
the last seven days that analyses have been 
completed, and 240 total coliform organisms 
per 100 mL in any two consecutive samples. 

Must be oxidized 
and disinfected 
wastewater that 
meets the 
monitoring 
requirements. 

Class B Any beneficial use defined above 
or for stand-alone fire suppression 
systems in commercial and 
residential buildings, non-
residential toilet or urinal flushing, 
or floor drain trap priming; water 
supply source for restricted 
recreational impoundments, 

Monitoring for total coliform organisms three 
times per week at a minimum. Recycled 
water must not exceed 2.2 total coliform 
organisms per 100 mL, based on results of 
the last seven days that analyses have been 
completed, and 23 total coliform organisms 
per 100 mL in any single sample.

Must be oxidized 
and disinfected 
wastewater that 
meets the 
monitoring 
requirements. 

Class A Any beneficial use defined above 
or for irrigation for any agricultural 
or horticultural use; landscape 
irrigation of parks, playgrounds, 
school yards, residential 
landscapes, or other landscapes 
accessible to the public; 
commercial car washing or 
fountains when the water is not 
intended for human consumption; 
water supply source for 
nonrestricted recreational 
impoundments; artificial 
groundwater recharge by surface 
infiltration methods or by 
subsurface injection in accordance 
with Oregon Administrative Rule 
(OAR) Chapter 340, Division 44. 
Direct injection into an 
underground source of drinking 
water is prohibited unless allowed 
by OAR Chapter 340, Division 44.

Monitoring for total coliform organisms must 
occur once per day at a minimum. Monitoring 
for turbidity must occur on an hourly basis at 
a minimum. Before disinfection, unless 
otherwise approved in writing by the 
department, the wastewater must be treated 
with a filtration process, and the turbidity 
must not exceed an average of 2 
nephelometric turbidity units (NTU) within a 
24-hour period, 5 NTU more than five 
percent of the time within a 
24-hour period, and 10 NTU at any time. 
After disinfection, Class A recycled water 
must not exceed a median of 2.2 total 
coliform organisms per 100 mL based on 
results of the last seven days that analyses 
have been completed, and 23 total coliform 
organisms per 100 mL in any single sample.

Must be oxidized, 
filtered, and 
disinfected 
wastewater that 
meets the 
monitoring 
requirements. 

RECYCLED WATER QUALITY STANDARDS AND REQUIREMENTS
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Chapter 3 - Proposed Water Reclamation 
Facility Description 
Flow Schematic 

The treatment stream and structures specific to the proposed water reclamation facility (WRF) are 
shown on Figure 3-1 in the Process Flow Diagram, while Figure 3-2 shows the facility’s hydraulic profile. 

Headworks and Influent Pumping 

Refer to Figure 3-3 for the proposed headworks plan and profile. 

Flow Equalization 

With the membranes capable of handling up to 0.302 million gallons per day (MGD) of flow, the 
need to attenuate flows up to maximum daily flow and flows exceeding maximum daily flow (flood 
flows) were recognized. High flows will be attenuated up to the maximum daily flow of 0.420 million 
gallons per day (MGD) using oversized influent piping. Flood flows will be conveyed via an overflow 
weir to the flood pump and then pumped to the enclosed parking lot for temporary storage.  

Multiple diameters of oversized pipe were considered to attenuate the maximum daily flow, with a 
4-foot diameter pipe recommended. Approximately 1,300 feet of 4-foot diameter pipe is proposed 
to provide adequate flow attenuation of approximately 0.118 MGD to meet the maximum daily flow 
requirements. This is the most cost-effective approach considering the other options analyzed, such 
as a concrete channel or an aboveground storage reservoir.  

Flood storage will be required to attenuate the difference between the maximum daily flow and the 
flood flow (1.200 MGD minus 0.420 MGD, or 104,000 cubic feet [CF]). Flood storage can be 
accomplished via either constructing a large reservoir or building a concrete wall around the parking 
lot and using the parking lot for storage. Construction of a separate storage reservoir is cost 
prohibitive, and these larger flood events are infrequent, so using the parking lot for flood storage is 
the recommended alternative.  

The parking lot for the WRF will be built with a short concrete wall surrounding it to provide enough 
storage to contain the difference between one day of flood flow at 1.2 MGD and the maximum daily 
flow of 0.420 MGD. The parking lot will be graded to drain to the corner farthest from the 
operations building. This corner will have an inlet and outlet pipe in the concrete wall, in addition to 
a storm line to allow draining storm runoff from the parking lot. The inlet pipe will convey water 
from the flood pump to the parking lot, while the outlet pipe will convey water by gravity from the 
parking lot back to the headworks of the WRF. Valving will be provided to prevent stormwater 
runoff from draining into the WRF. A hydrant connected to the purple pipe network will be provided 
to permit manual washing of solids from the parking lot as needed. In addition, a manual closure 
structure will be provided at the vehicle and pedestrian entrances to the WRF parking lot. 
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Two parking lot wall heights were compared. The two alternatives and their respective dimensions 
are outlined below. 

3-foot Wall Height 

• Would require an approximately 35,000 square-foot (SF) parking lot. 

• A 120-foot wide by 290-foot long parking lot would provide approximately 70 parking 
stalls. 

5-foot Wall Height 

• Would requires an approximately 21,000 SF parking lot. 

• A 120-foot wide by 175-foot long parking lot would provide approximately 40 parking 
stalls. 

The 5-foot wall height is recommended because it will reduce the required parking lot area by more 
than 60 percent while only increasing the amount of required concrete by approximately  
20 percent. Forty parking stalls should provide more than adequate parking for the WRF. 

Headworks Screening Layout 

Solids screening for the proposed facility could be handled in several ways. Possible alternatives for 
headworks screening are outlined below. All mechanically cleaned headworks screens will be 
constructed Type 316 stainless steel. 

Alternative 1 

Coarse solids would be removed from the influent using a mechanically cleaned, 6-millimeter 
(mm) perforation headworks screen sized to screen the maximum daily flow of 0.420 MGD. The 
overflow channel would be equipped with a manual bar rack to prevent coarse solids from 
passing through the plant during high flow events. The manual bar rack would be sized to screen 
the total of the influent pumps, or 0.0.454 MGD. This alternative would require implementation 
of fine solids/coarse grit removal later in the treatment train before the membranes. Fine 
solids/coarse grit removal could be accomplished via the implementation of screens with 2-mm 
perforations. 

Alternative 2 

Instead of installing and maintaining screens of two different sizes, headworks screening could 
be accomplished via mechanically cleaned, 2-mm perforation headworks screens. Two 
redundant screens would be installed in parallel, eliminating the need for a manual bar rack and 
the separate fine screen. Each screen would be sized to screen the maximum month flow of 
0.302 MGD. 

Of the two screening alternatives, Alternative 2 is recommended. This alternative would eliminate 
the need for a manually cleaned bar rack while reducing the variety of required equipment, which, 
overall, should lower both the capital and maintenance costs of the facility. 
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Headworks Screen Type 

Three types of headworks screen options were considered. These options are outlined below. 

Ozzy Cup Screen 

An Ozzy cup screen would use a rotating drum consisting of perforated panels to filter out 
solids. The rotating axis runs perpendicular to the channel. Water flows from the inside of the 
drum to the outside of the drum through its perforated panels. Refer to Appendix B for more 
information about the Ozzy cup screen. This screen is typically housed indoors and would 
require a Class 1, Division 1 building with explosion-proof electrical and corrosion protection on 
all metal building components. Typical maintenance includes replacing and/or unclogging spray 
nozzles, lubricating bearings, and inspecting pinion and other moving parts for wear. 

Advantages: 

• Moving parts are simple, allowing for relatively simple maintenance procedures. 

• Relatively inexpensive maintenance. 

Disadvantages: 

• Requires a screw compactor for solids washing, compacting, and disposal. 

• Difficult to provide freeze protection without constructing a building to house the 
screen. 

• Capital cost is much higher than other options without including costs for a headworks 
building (approximately $191,400). 

Perforated Plate Screen 

Uses a track system with perforated plate filter panels that remove solids. The track rotates the 
filter panels as they capture solids. The panels form a continuous belt on the track system that 
transports screenings to the discharge location, at which point they are cleaned from the filter 
panels with a brush and spray nozzles. This screen can be housed outdoors as it is enclosed for 
odor control. Refer to Appendix C for more information about the perforated plate screen. 
Freeze protection can be provided by including a Class 1, Division 1 radiant heater located under 
the front cover of the screen just above the operating floor. The heater would need to be 
corrosion resistant. Typical maintenance activities include replacing/unclogging wash nozzles, 
inspecting the brush for wear, and inspecting moving parts for wear. 

Advantages: 

• Can be rebuilt periodically to extend the screen life. 

• Lower maintenance than other alternatives. 
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Disadvantages: 

• Requires a screw compactor for solids washing, compacting, and disposal. 

• Capital cost is higher than other options (approximately $207,000). 

• The inclusion of a radiant heater requires additional capital and operation costs. 

Screw Screen 

A perforated basket captures solids transported via a shaftless auger to the compaction zone 
where the screenings are washed and compacted. Brushes along the auger help clean the 
perforated plate and transport solids to the compaction zone. Compacted solids are then 
bagged or discharged to a dumpster. Refer to Appendix D for more information about screw 
screens. Freeze protection is typically provided via an insulated jacket and heat tracing. Typical 
maintenance activities include replacing/unclogging wash nozzles and replacing brushes. 

Advantages: 

• No screw compactor required. 

• Capital cost is lower than other alternatives (typically between approximately $50,000 
and $100,000). 

• Simpler to provide freeze protection. 

Disadvantages: 

• A deeper headworks structure is required. 

• Typical maintenance activities tend to be more frequent than other options. 

Of the proposed options, the use of a screw screen is recommended. The reliability of screw screens 
for smaller treatment facilities has been demonstrated through extensive installations throughout 
the United States and abroad. The screw screen option should also cost less than the other 
alternatives throughout its lifecycle. In addition, the screw screen is easier to provide with freeze 
protection than other options and can function properly should the inlet become completely 
submerged during high flow events. An automatic sampler will be provided after influent screening 
to take composite samples of the influent for testing and recording. 

Metering 

Typically, influent flow rate metering is accomplished at wastewater treatment facilities via an 
electromagnetic flow meter (mag meter) or a Parshall flume and level sensor combination. Both 
options have been considered and are outlined as alternatives below. 

• Due to the layout of the headworks required to handle peak flood flows, a Parshall flume 
could not be easily incorporated at the headworks of the WRF without flooding the flume 
and rendering it useless. However, there is a possibility to locate the flume remotely on the 
18-inch gravity sewer influent line before it connects to the 4-foot oversized piping. A 6-inch 
Parshall flume with an ultrasonic level sensor should be adequate to provide influent 



City of John Day, Oregon 
Wastewater System Improvements - Preliminary Engineering Report  Chapter 3 
 

2/18/2020  Anderson Perry & Associates, Inc. 
G:\Clients\John Day\Wastewater\592-33 WWSI\Reports\PER\Draft PER 20200217.docx  Page 3-5 

metering. The 6-inch Parshall flume is anticipated to have approximately 11.2 inches of head 
during the peak hour flow of 1.2 MGD. Locating the flume remotely can cause operational 
issues, as it is more difficult for the operator to check the flume for obstructions or monitor 
flow anomalies.  

• A mag meter could be more easily located with the headworks. The mag meter would be 
located on the pipeline running from the influent pumps to the package treatment facility; 
the influent pumps would be operated by a variable frequency drive (VFD). Locating the mag 
meter on this pipeline would only measure influent flow rates up to the maximum month 
flow of 0.302 MGD. Any flows above this would spill over the overflow weir and be pumped 
to storage. To meter this additional flow, an ultrasonic level sensor would be used to 
measure the overflow rates. The flow rates measured by the ultrasonic level sensor would 
then be added to the flow rates measured by the mag meter for the total influent flow rate. 

Of the two alternatives, the mag meter is recommended. The ability to locate influent flowmetering 
at the headworks will improve the ease of recording and reporting flow data and reduce operator 
time involved with troubleshooting any potential flow anomalies or performing maintenance 
activities on the metering system. 

Influent Pumps 

Three influent pumps and a flood pump will be housed in the headworks. The influent pumps will be 
capable of pumping at 105 gallons per minute (gpm) each. The influent pumps will be equipped with 
a VFD and will be flow-paced based on the water level in the influent pump station wetwell. At least 
one pump will always be in standby should one of the other pumps cease operation. A 
programmable logic controller (PLC) will record the run time of each pump so the operator can 
monitor pump use and rotate the lead and lag pumps as necessary. An ultrasonic level sensor will 
monitor the water level in the influent wetwell and flow-pace the influent pumps based on that 
water level. In addition to the ultrasonic level sensor, emergency high water level and low water 
level float switches will be included. A minimum wetwell volume of 70 CF is required to prevent 
excessive start/stop of the influent pumps. However, 70 CF is not large enough to fit all three 
influent pumps and their respective equipment, so the wetwell operational volume will be increased 
to 330 CF. 

The influent pump station could use either submersible pumps or centrifugal pumps in a 
wetwell/drywell setup. Because centrifugal pumps in a wetwell/drywell setup would require 
additional infrastructure and likely require a confined space permit, the use of submersible pumps is 
recommended. The submersible pumps would be non-clog pumps capable of passing solids sized up 
to 3 inches. The submersible pumps would be mounted on rails for easy retrieval from the ground 
surface for maintenance operations. 

The flood pump will be capable of pumping at 625 gpm. The flood pump will be operated via float 
switches in the flood overflow wetwell. Emergency high water level and low water level float 
switches will be included. A minimum wetwell volume of 210 CF is required to prevent excessive 
start/stop of the flood pump. The flood overflow wetwell will be upsized so its dimensions match 
those of the influent pump station wetwell, with a total operational volume of 330 CF. Though the 
flood pump could be either a submersible pump or centrifugal pump in a wetwell/drywell setup, a 
submersible pump will be used for the same reasons as those outlined for the influent pumps. The 
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flood pump will be a non-clog pump capable of passing solids sized up to 3 inches and will also be 
mounted on a rail for easy retrieval from the ground surface for maintenance operations. 

Infiltration and Inflow Reduction 

As shown on Table 2-1, peak flows are significantly higher than the average annual flow, suggesting 
that infiltration and inflow (I/I) contribute significantly to wastewater flows. In addition to these 
typical peak flows, the existing wastewater treatment facility (WWTF) saw its highest influent flows 
on record during April 2019, with an average monthly flow of 0.828 MGD and multiple consecutive 
days exceeding 1.0 MGD. This average flow equates to approximately 25 million gallons (MG) or  
77 acre-feet of water throughout the month of April. The proposed WRF will not have the capacity 
to treat such extreme flood flows. In addition, more than 16 MG of storage would be required to 
attenuate these extreme flows. Construction of storage facilities of this magnitude would be cost-
prohibitive, so the sources of I/I must be identified and corrected. 

An analysis of the existing collection system must be performed to identify areas that contribute to 
the overall I/I in the system. Based on flow data received from Canyon City, Canyon City contributed 
a total of 2,195,000 gallons over a 70-day period from February 21, 2019 to May 2, 2019, showing 
that Canyon City’s contribution to the I/I is minimal. In addition, the manhole at S.W. 6th Avenue 
required sandbagging to keep the lid in place during April 2019, suggesting that the area of 
significant I/I contribution is likely confined between Inland Drive and S.W. 6th Avenue. This area, 
consisting of approximately 3,000 feet of pipe and six manholes, would be inspected via visual 
inspection of the manholes and television inspection of the pipelines to identify components of the 
collection system that are significantly contributing to the I/I. 

Once identified, components of the collection system contributing to I/I can be replaced with new 
infrastructure to reduce I/I. Reduction of I/I must occur to eliminate the need to construct expensive 
storage facilities and may lower the amount of storage required for flow equalization at the parking 
lot and permit either the construction of a smaller parking lot or a similarly sized parking lot with a 
shorter concrete wall. A reduction in total I/I may also permit the use of a smaller flood pump. 

Packaged Treatment Facility 

Because a proposer was not yet selected at the time of the writing of this Report, typical components 
based on the received proposals are outlined in this section. Actual component sizes and process 
information may be subject to change based on the final selection by the City. Refer to Figure 3-4 for a 
proposed Packaged Membrane Bioreactor (MBR) Facility Layout Plan and to Appendix A for additional 
information about the scope of the packaged MBR mechanical treatment facility. 

Membrane Bioreactor Trains 

The biological treatment component of the WRF will use two MBR trains. Each train will have an 
anaerobic basin, an anoxic basin, an aerobic basin, and a basin to house the membrane cassettes. 
Return activated sludge (RAS) recycle will allow biological removal of nitrogen from the wastewater. 
This RAS recycle can be modified seasonally, if nitrogen is required downstream for the hydroponics 
treatment facility. Each train’s tankage will be sized to provide adequate detention times for the 
average annual flow. 
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The anaerobic basin will be covered to help control odors. The anaerobic basin will be contained in 
the same footprint as the anoxic basin and will contain a mixer to prevent solids settling. The 
anaerobic mixer will be a submersible mechanical mixer designed to provide mixing without 
introducing air to the water. The mixer will be mounted on rails to facilitate its removal for 
maintenance without the need to drain the anaerobic basin.  

The anoxic basin will be mixed via an identical submersible mechanical mixer system. Each anoxic 
basin, combined with each anaerobic basin, will have a total volume of approximately  
32,800 gallons. 

The pre-aeration basin will be aerated via a diffuser system using fine bubble diffusers. Each fine 
bubble diffuser will be mounted to permit its removal without draining the entire basin. This basin 
will also be equipped with a dissolved oxygen sensor that will communicate with the blowers to 
allow for increased or decreased aeration to provide adequate dissolved oxygen levels for the pre-
aeration basin. Dissolved oxygen will be maintained in the pre-aeration basin at concentrations 
between 1 and 3 milligrams per liter (mg/L). Each pre-aeration basin will have a volume of 
approximately 12,900 gallons. 

Each membrane basin will have enough membrane cassettes to treat half of the maximum monthly 
flow but will have infrastructure in place to permit the installation of additional cassettes, whose 
installation would allow treatment up to the average annual flow. When one train must be taken 
offline for maintenance, the online train will be able to receive cassettes from the offline train as 
needed until the online train’s capacity is at average annual flow. The additional infrastructure in 
place will also allow for simple future expansion of the WRF capacity if needed. Each membrane 
basin will have a volume of approximately 42,300 gallons. RAS will flow by gravity from the 
membrane basins back to the anaerobic basins. All basins will have gravity drains to the headworks 
of the WRF should any basin require draining for maintenance. A chemical clean in place (CIP) 
system will be included to permit periodic CIP of the membrane units. One common CIP chemical 
storage tank with two CIP pumps, one duty pump and one standby pump, will be included. The CIP 
pumps will be sized according to the membrane manufacturer’s recommendations. 

Feed Forward Pumps 

Feed forward pumps will be used to facilitate wastewater and RAS. Three feed forward pumps with 
VFDs, each with a capacity of 1,140 gpm, will be provided. Two of these pumps will be duty pumps, 
with one pump on standby. Two flowmeters will be provided on the feed forward lines to meter the 
recycle rate and facilitate its adjustment as needed. 

Permeate Pumps 

Permeate pumps will be provided to draw treated wastewater through the membrane units and 
pump to the effluent pump station. There will be three permeate pumps, two duty and one standby. 
Each permeate pump will have a capacity of 180 gpm. Permeate pumps will be on VFDs. Two 
permeate pump flowmeters will be provided to meter and allow adjustment of the permeate 
pumping rate. 
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Waste Activated Sludge Pumps 

Waste activated sludge pumps will be provided to permit wasting of the activated sludge from the 
membrane tanks. There will be two sludge discharge pumps with VFDs provided, one duty pump 
and one standby pump. Each sludge discharge pump will have a capacity of approximately 20 gpm. 
One flowmeter will be provided on the sludge discharge line to meter and allow for the adjustment 
of the sludge wasting rate. 

Aerobic Digesters 

Aerobic digestion will be used to condition the sludge and produce Class B biosolids. The solids 
retention time in the digesters will be maintained between 40 and 60 days, depending on the sludge 
temperature, to meet pathogen reduction requirements of 40 Code of Federal Regulations Part 503. 
The aerobic digestors will each have a volume of approximately 30,600 gallons and a mixed liquor 
suspended solids concentration of 30,000 mg/L. Diffusers in the aerobic digesters will be coarse 
bubble air diffusers. The diffusers will be retrievable to permit their removal without the need to 
drain the aerobic digester. 

Blowers 

One set of blowers will be provided for the system. The blowers will provide aeration for the pre-
aeration basin, membrane scour/aeration for the MBR, and aeration for the aerobic digesters. This 
set of blowers will include four blowers, three duty blowers and one standby blower. These blowers 
will each have a capacity of 850 standard cubic feet per minute and will be metered with air 
flowmeters. 

Piping Requirements 

All submerged piping will be Type 316 stainless steel. All piping less than 3 inches in diameter will be 
stainless steel. Aluminum piping will be permitted for piping less than 3 inches as long as it is 
properly isolated from dissimilar metals. All piping greater than 3 inches in diameter will be either 
stainless steel or industrial painted ductile iron coated with a 16-mil urethane paint system as 
approved by the Engineer. 

Disinfection 

Typically, disinfection is performed either via chlorination or ultraviolet (UV) radiation. Because the 
principle treatment mechanism at the WRF will be an MBR, effluent total suspended solids will be very 
low, which is conducive to effective disinfection via UV radiation. In addition, UV radiation is capable of 
meeting the disinfection requirements for a Class A effluent. For these reasons, disinfection via UV 
radiation is recommended. To meet reliability requirements, two UV reactors, each capable of 
disinfecting the maximum monthly flow, will be implemented. 
 
There are different types of UV lamps that have their pros and cons. Currently, it is industry practice to 
use either low pressure, high intensity UV lamps or medium pressure, high intensity UV lamps. Each 
alternative is outlined below. 
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Alternative 1  

Low pressure lamps typically have lower power requirements per lamp (approximately 0.25 kilowatt 
[kW]) and produce much less heat per lamp than medium pressure lamps. Lower heat output results 
in lower fouling rates of the quartz sleeves, which in turn lowers cleaning frequency and related 
maintenance requirements. In addition, low pressure lamps cost less per lamp (approximately $300) 
but require more lamps (approximately 12) to achieve required disinfection levels, which in turn 
increases the amount of space required for a low pressure lamp system. Low pressure lamps 
typically have much higher life spans than medium pressure lamps, with some lamps warrantied up 
to 14,000 hours. 

Alternative 2  

Medium pressure lamps require much more power per lamp (approximately 4.2 kW) and produce 
more heat per lamp, resulting in higher fouling rates and higher energy costs than low pressure 
lamps. Medium pressure lamps require far fewer lamps (approximately two to four) to achieve the 
same disinfection as that provided by low pressure lamps but cost much more per lamp 
(approximately $1,500). Medium pressure lamp applications are typically used when space 
constraints are an issue. Medium pressure lamps typically have much lower life spans than low 
pressure lamps, with some lamps warrantied up to 8,000 hours.  

Because space constraints are not a concern for the City’s WRF, low pressure lamps are 
recommended to reduce annual operating costs of the UV system. In addition, the lower fouling rate 
and longer life span of the low pressure lamps will greatly reduce maintenance requirements and 
associated costs to the City. Refer to Appendix E for an example comparison of one manufacturer’s 
(Aquafine’s) low pressure and medium pressure lamps. 

In addition to the various types of UV lamps available, three main reactor options were considered 
and are outlined below. 

Closed-vessel Reactor 

The closed-vessel UV reactor system is enclosed in a large pipe fitting. UV lamps are contained in 
quartz sleeves that protect the lamps from water. Automatic wiper rings periodically clean the 
quartz sleeves to remove scale buildup. Typical maintenance activities include replacing lamps 
and/or quartz sleeves as needed and inspecting wiper rings for wear. See Appendix F for 
brochures about different closed-vessel UV reactors. 

Advantages: 

• Smaller overall footprint than other reactor options. 

• Automatic wiper rings periodically clean the quartz sleeves. 

• Typically less expensive than other options (approximately $125,000 to $200,000). 

• Less risk of operator exposure to UV light than other options. 

• Chemical lamp cleaning can be done “in-line.” 



City of John Day, Oregon 
Wastewater System Improvements - Preliminary Engineering Report  Chapter 3 
 

2/18/2020  Anderson Perry & Associates, Inc. 
G:\Clients\John Day\Wastewater\592-33 WWSI\Reports\PER\Draft PER 20200217.docx  Page 3-10 

Disadvantages: 

• Must be installed in a dry location (i.e., indoors). 

• Less access to internal parts. 

Open Channel Reactor 

The open channel UV reactor system is contained in a channel open to the atmosphere. UV 
lamps are contained in quartz sleeves that protect the lamps from water. Automatic wiper rings 
periodically clean the quartz sleeves to remove scale buildup. Typical maintenance activities 
include replacing lamps and/or quartz sleeves as needed and inspecting wiper rings for wear. 
Refer to Appendix G for more information about a package open channel UV reactor. 

Advantages: 

• Automatic wiper rings periodically clean the quartz sleeves. 

• More access to internal parts. 

Disadvantages: 

• Higher risk of operator exposure to UV light. 

• Larger footprint. 

• Higher rate of algae growth. 

• Moderately more expensive than other options (approximately $175,000 to $250,000). 

Non-contact Reactor 

The non-contact UV reactor system runs water through transparent “activated fluoropolymer” 
(AFP) tubes that are transparent to UV light. The AFP tubes are surrounded by UV lamps that 
disinfect the water. Typical maintenance activities include replacing lamps as needed and 
manually cleaning the AFP tubes periodically. Refer to Appendix H for more information on the 
non-contact UV reactor. 

Advantages: 

• UV lamps are not in contact with water. 

o Eliminates the need for quartz sleeves. 

o Easier access to lamps for maintenance. 

Disadvantages: 

• Much higher capital cost than other options (approximately $275,000). 

• AFP tubes must be cleaned manually. 
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Among the options outlined above, closed-vessel UV reactors are recommended. The lower capital 
cost along with the small footprint will provide cost savings to the City. There will be two closed-
vessel UV reactors, each sized to disinfect the maximum month flow of 0.302 MGD. Anticipated 
transmittance for the recycled water is approximately 79 percent. The anticipated required UV dose 
to meet Class A effluent requirements is 80 millijoule per square centimeter, based on National 
Water Research Institute guidelines. The two reactors will be housed in the operations building. A 
mag meter will be placed just before the UV reactors to measure effluent flow rates and permit 
modification of UV output based on fluctuations in effluent flow rate. A sample port will be provided 
on the header coming out of the UV reactors to allow grab sampling of the recycled water. 

Recycled Water Reservoir 

The recycled water reservoir will be housed next to the operations building. The reservoir will be 
sized to store a day’s worth of flow at the average annual flow rate of 233,000 gallons per day. This 
storage capacity will be provided to help account for variable usage rates of recycled water once the 
future purple pipe network is implemented. Flow rates that exceed the storage capacity of the 
recycled water wetwell will be conveyed via an overflow pipe to the percolation ponds. The 
reservoir would be a glass fused, bolted steel reservoir to match the City’s most recently 
constructed water reservoirs. It is proposed to be 19 feet tall and 48 feet in diameter.  

Effluent Pumps 

The operations building will house three effluent pumps, each capable of pumping 105 gpm. The 
effluent pumps will be equipped with VFDs and pressure sensors. The effluent pumps will be 
operated to maintain a consistent pressure in the recycled water pipeline.  

Outfall 

Treated and disinfected water will be pumped to the existing percolation ponds located east of the 
proposed WWTF. Refer to Figures 2-2 through 2-5 for the proposed location of the effluent 
forcemain. Improvements involving the implementation of a purple pipe network may be 
implemented in the future as outlined later in this Report. 

Solids Handling 

Solids handling equipment will need to be housed indoors to protect it from inclement weather. 
Solids, once dewatered, will be transported via auger to a dumpster. The dumpster would need to 
be removed approximately once per week by the local garbage service and taken to the landfill. 

Sludge Thickening 

Wasted solids from the MBR process will be sent to the sludge thickening unit in preparation for 
solids reduction in the aerobic digestors and then solids dewatering. The purpose of sludge 
thickening is to reduce the amount of tankage required in the aerobic digester. The sludge 
thickener will be designed to receive solids at a concentration of approximately 1 percent and 
thicken them to a solids concentration of approximately 3 percent. The sludge thickener will be 
constructed of Type 316 stainless steel. 
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Several sludge thickening options are available that can meet the required parameters for the 
WRF. These different alternatives are outlined below. 

Volute Thickener 

Uses a combination of fixed rings, moving rings, and an Archimedean screw. As the screw 
forces sludge through the rings, water is drained from the sludge. The moving rings are 
displaced by the Archimedean screw’s rotation, providing self-cleaning. Typical maintenance 
involves inspecting moving parts for wear. The cylinder of rings must be removed and 
rebuilt approximately every 10 years. Refer to Appendix I for more information about the 
volute thickener. 

Advantages: 

• Low power consumption. 

• No need for wash water under normal operation. 

Disadvantages: 

• More moving parts than other thickeners. 

• Higher capital cost than other options (approximately $139,000). 

Trident Wave Separator 

Rotating elliptical wheels push the sludge across a table with thin slits that allow water to 
drain from the sludge while capturing the sludge on the table’s surface. Typical maintenance 
includes inspecting rotating parts for wear and manually cleaning the table after each use. 
Refer to Appendix J for more information about the Trident wave separator. 

Advantages: 

• Low power consumption. 

• Much lower capital cost than other options (approximately $50,000). 

Disadvantages: 

• More moving parts than other thickeners. 

• Requires manual cleaning of the table after each use. 

Rotary Drum Thickener 

Sludge is fed into a large rotating drum screen that allows water to drain from the sludge, 
leaving behind thickened solids. Sprayers clean the screen to prevent it from blinding off. 
Typical maintenance includes inspecting rotating parts for wear and replacing/unclogging 
spray nozzles as needed. See Appendix K for more information about the rotary drum 
thickener. 
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Advantages: 

• Very reliable equipment.  

• Less maintenance than other thickeners. 

Disadvantages: 

• Requires wash water. 

• Capital cost is somewhat higher than other options (approximately $130,000). 

Of the three sludge thickening options, the rotary drum thickener is recommended. Though the 
initial capital cost is higher than that of the Trident wave separator, the ease of maintenance 
and successful experience with past installations are considered worth the initial investment. 

Sludge Dewatering 

Solids from the aerobic digesters will be dewatered to reclaim additional water and reduce the 
volume of solids sent to the landfill for disposal. Sludge dewatering equipment will be designed to 
receive sludge at a concentration of approximately 1.5 to 2 percent solids and dewater to a solids 
concentration of approximately 15 to 20 percent solids. Three options for sludge dewatering 
equipment have been considered and are outlined below. 

Volute Dewatering Press 

The volute dewatering press is similar in design to the volute thickener. The only differences are 
that the diameter of the Archimedean screw’s shaft increases toward the end of the shaft to 
force more water out of the sludge, and wash water is often required. Typical maintenance 
involves inspecting moving parts for wear and unclogging/replacing spray nozzles as required. 
The cylinder of rings must be removed and rebuilt approximately every 10 years. Refer to 
Appendix L for more information about the volute dewatering press. 

Advantages: 

• Can dewater without thickening if required. 

• Low power consumption. 

Disadvantages: 

• Requires wash water. 

• More moving parts than other options. 

• More expensive than other options (approximately $190,000 to $260,000). 

Screw Press 

The screw press is similar in design to the volute dewatering press. The screw press uses an 
auger inside of a cylindrical screen. The space between the auger and the screen decreases 
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toward the end of the press to force more water out of the sludge as it travels through the 
press. Typical maintenance includes inspecting moving parts for wear and unclogging/replacing 
spray nozzles as required. See Appendix M for more information about the screw press. 

Advantages: 

• Very reliable equipment.  

• Lower capital cost than other options (approximately $150,000). 

Disadvantages: 

• Requires wash water. 

Fan Press 

Sludge is fed into a dewatering channel between two wedge wire filter plates. Pressure 
increases as more sludge is fed into the press, and the filter plates squeeze the water out of the 
sludge. Typical maintenance includes replacing seals every few years and unclogging/replacing 
spray nozzles as required. See Appendix N for more information about the fan press. 

Advantages: 

• Smaller footprint than other options. 

Disadvantages: 

• Requires wash water. 

• Made of painted steel. 

• References from installed equipment indicate a difficulty in maintaining a quality 
product. 

Of the three options, the use of a screw press for sludge dewatering is recommended. The screw 
press’s capital cost is most competitive, has fewer maintenance requirements, and is reliable 
equipment. 

Refer to Figure 3-5 for a preliminary floor plan of the solids handling building with the proposed 
equipment.
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Chapter 4 - Additional Facilities and Site 
Characteristics 
Operations Building 

An operations building will be provided for the status monitoring and operation of the water 
reclamation facility (WRF). All process controls and motor control centers (MCC) will be remotely 
housed in the operations building in the control room. The facility will have a standby power generator 
to provide continual power in the event the utility feed fails. The operations building will also house a 
laboratory for sample testing, restrooms, and maintenance facilities for the WRF operator, and an 
effluent pump room to house the ultraviolet (UV) reactors and the effluent pump station to the purple 
pipe network. A visitor’s center and hydroponics greenhouse will also be included as part of the 
operations building. See Figure 4-1 for a preliminary floor plan of the operations building. 

Hydroponics Treatment 

To help improve the public’s perception of wastewater treatment, the City of John Day will include a 
hydroponic greenhouse as a showcase piece in their new WRF. The hydroponic greenhouse will include 
a visitor’s center that will educate the public on the many potential and/or current uses for the Class A 
effluent produced by the WRF. The greenhouse will also grow plants that can help remove nutrients 
from the effluent. The upstream nutrient removal processes in the membrane bioreactor (MBR) trains 
will be capable of being halted or reduced without impacting the facility’s capability to meet its permit 
requirements should the plants in the greenhouse need more nitrogen for growth. 

Drainage 

The site will be constructed outside the 100-year floodplain. Refer to Figure 4-2 for the Flood Insurance 
Rate Map. In addition, groundwater elevation is noted on the hydraulic profile and will not affect the 
plant facilities or site drainage. 

Site Security 

The site will be secured by a 6-foot chain link fence with three-strand barbed wire around the top. The 
site will have yard lighting to illuminate each structure at night for security and operation. Yard lighting 
will be controlled by photocells with switches for manual control by the operator as needed. 

Public Access 

The general plant is not designed for public access due to the nature of the equipment and processes 
being operated. The operation of the facilities will require able-bodied people to work on, in, and 
around the equipment and structures. The operations building and visitor’s center will be Americans 
with Disabilities Act-compliant for overall public relations. 
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Future Effluent Beneficial Use Improvements 

Several beneficial uses are approved under Oregon Administrative Rules 340-055 for Class A recycled 
water. The City intends to develop a purple pipe network that would permit the beneficial use of the 
Class A recycled water. Some potential uses have been identified and are outlined below. 

• Process and log irrigation water at Malheur Lumber. 

• Irrigation of City parks and the John Day Golf Club. 

• Toilet flushing and fire suppression for a future hotel and other commercial buildings in the 
City’s Innovation Gateway. 

• Artificial groundwater recharge by subsurface injection via an underground injection control 
(UIC) system. 

Due to the seasonal and/or inconsistent nature of potential uses of the first three items listed above, 
implementation of a UIC system is recommended to provide a consistent beneficial use of the recycled 
water should the demand of other reuse options ever become lower than the recycled water supply. 
The UIC will consist of a perforated polyvinyl chloride pipe contained in a Stormtech chamber. Refer to 
Appendix O for additional information about the Stormtech chamber. The invert of the Stormtech 
chamber will be approximately 5 feet below ground level, while groundwater at this location is 
approximately 10 feet below ground level. Refer to Figure 4-3 for a site map showing the location of the 
UIC. 

Operation and Maintenance 

The proposed WRF is anticipated to be a Class III facility, according to OAR 340-049 and will, therefore, 
require appropriately certified personnel for its operation. Regular operation of the facility will include 
daily monitoring, sampling as required under the Water Pollution Control Facilities Permit, and 
facilitating the clean-in-place process of the membrane units as required. The facility will typically be 
operated at a 5Q recycle rate of wastewater through the anoxic basin, pre-aeration basin, and MBR to 
facilitate adequate nutrient removal. Typical mixed liquor suspended solids (MLSS) concentrations will 
range between 11,000 and 13,000 milligrams per liter between the anoxic basin, pre-aeration basin, and 
MBR. Sludge will periodically be wasted from the MBR tank to maintain the desired MLSS concentration. 
Wasted sludge will be thickened, conditioned in the aerobic digesters, and then dewatered for landfill 
disposal. 
 
In addition to regular operation of the facility, regular maintenance will be required. Most equipment 
maintenance will be performed as recommended by the individual equipment manufacturers or as 
needed. Typical maintenance activities for major components of the proposed facility are outlined 
below. 

• Screw screen 

o Clean wash nozzles 

o Replace brushes and wash nozzles 

o Lubricate rotating parts 
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• Pre-aeration basin 

o Replace diffuser heads 

• MBR 

o Replace membrane units 

o Replace diffuser heads 

• UV Disinfection 

o Clean quartz sleeves 

o Replace UV bulbs 

• Rotary Drum Thickener 

o Clean wash nozzles 

o Replace wash nozzles 

o Lubricate rotating parts 

• Aerobic Digesters 

o Replace diffuser heads 

• Screw Press 

o Clean wash nozzles 

o Replace wash nozzles 

o Lubricate rotating parts 

• Pumps 

o Lubricate rotating parts 

o Monitor for wear 

• Blowers  

o Lubricate rotating parts 

o Clean blower filters 

o Monitor for wear 
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High performance capture ratios

Straight channel design

Exceptional solids handling capabilities

Retrofitable to existing channels

No maintenance below grade

6mm to 0.5mm apertures available 

Up to 5’ deep channels

High reliability for constant flows

PROVEN OVIVO 
DRUM SCREEN 
TECHNOLOGY 
NOW SMALL, AND 
IN CHANNEL 

www.ovivowater.com 1-855-GO-OVIVO

Interested in  
maximizing the life 

of your downstream 
equipment?

Call 1-855-GO-OVIVO to 
speak with an Ovivo 

Expert.
OVIVO® OZZY CUP
SCREEN

MUNICIPAL WASTEWATER
DRUM SCREENS

Copyright © 2019 Ovivo, All rights reserved.



OVIVO® Ozzy Cup Drum Screen MUNICIPAL WASTEWATER | INLET WORKS

OVIVO’S HIGH PERFORMANCE, LOW 
MAINTENANCE, ELITE SCREENING 
TECHNOLOGY

HOW IT WORKS

Ovivo’s Ozzy drum screens are designed to meet the increasing demand for high 
capacity coarse and  fine screening of raw or wastewater coupled with a robust low 
maintenance operation.

THE OZZY CUP SCREEN IS THE 
RESULT OF DECADES OF EXPE-
RIENCE DEVELOPING SOME OF 
THE LARGEST DRUM SCREENS 
IN THE WORLD

•	 Low capital and maintenance cost
•	 Low energy usage
•	 Simple, slow rotating mechanism
•	 Simple to maintain
•	 Paired with the Ovivo’s ProPaPanel 

to reduced hair-pinning, and 
maximize corrosion resistance and 
durability.

THE OZZY CUP IS PAIRED  
WITH OVIVO’S J&A SCREW COM-
PACTORS OR SCREW PRESS FOR 
SCREENINGS HANDLING.

The Ovivo Ozzy Cup screen consists of a 
robustly constructed drum structure with a 
solid horizontal main shaft, which revolves 
slowly in heavy duty, self-aligning roller 
bearings.

Water flows from the inside to the outside 
of the drum through mesh panels ar-
ranged around its periphery. Mesh panels 
are cleaned by spray wash nozzles mount-
ed on the outer side of the drum screen.  
The screenings are then caught by a 
screening hopper and conveyed to the 
screw compactor through a sluice trough.

The screen is driven by a simple drive unit 
positioned at deck level. The final drive is 
a nylon pinion, which engages with a gear 
ring on the outside of the drum.

The drum screen structure can be de-
signed to support high differential loading 
without failure of the mesh panels, 
thereby ensuring that the downstream 
plant does not become contaminated by 
unscreened water and debris.

Typical Ozzy Cup installation 
with use of an incline screw 
press

Design allows for the Ozzy Cup to be installed in new or existing straight channels

Close up of Ovivo’s ProPaPanel® technology



LEARN MORE!
Scan to view online.

1-855-GO-OVIVO

info@ovivowater.com
ovivowater.com

Get your team on the same page.
Upload and share documents & media.
Create and manage service logs and
maintenance schedules.

Learn more at WaterExpert.com

ALL OF YOUR MANUALS,
ALL OF YOUR KNOWLEDGE,
ALL IN ONE PLACE.

AVAILABLE SIZES

Diameter*: 4’-8’ (2’-4’ channels depths)

Width*: 0.5’-3’+

Aperture diameter: 0.5, 1, 2, 3, 5, 6mm

Flow range up to 10 MGD at 150mg/L TSS*

*For specific flow capacity and sizing, please 
contact your local Ovivo Representative. 

OVIVO® Ozzy Cup Drum Screen

ENGINEERING SERVICES

DESIGN AND ANALYSIS

Ovivo advanced 3D graphics and 
modeling, products are designed for 
different operating conditions and 
requirements for its customers. 

INSTALL, COMMISSION, MAINTAIN

Ovivo’s service engineers can install, 
commission, maintain all machines and 
will visit sites around the world to advise 
on all aspects of our products. 

SPARE PARTS

All spares supplied are genuine, guar-
anteed and supported by our detailed 
knowledge of all historical modifica-
tions or upgrades.

TRAINING

As a supplier of engineered capital 
equipment, we offer our end users on-
site or in-house training courses. Contact 
our spares and service managers for 
details of the courses available.
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FEATURES
Rugged stainless steel construction

Completely enclosed

Screenings positively conveyed to discharge point

Filter elements optimally cleaned due to precise  
brush contact

Insensitive to grit and stones

Perforated panels resist stapling effect of fibrous material

Lifting fingers for larger particles

BENEFITS
High reliability, low maintenance cost

No need for upstream coarse screening

Ability to handle high grease discharges without clogging

Easily adapted to suit modified operating conditions

The Kusters Water ProTechtor™ Perforated Plate Filter Screen is known for its reliable operation and robust design. Capture 
efficiencies of the filter screen are much higher than conventional bar style screens. All ProTechtor™ products are US 
Manufactured at Kusters Water’s ISO 9001:2008 certified facility.

PERFORATED PLATE
FILTER SCREEN



OVERVIEW
The Perforated Plate Filter Screen eliminates operational 
disruptions caused by fibrous and other inorganic material. 
Depending on the perforated panel, the screen capture 
efficency is greater compared to a bar screen. The quality 
of the screened effluent is noticeably improved, which in 
turn improves performance of downstream processes.

PRINCIPLE OF OPERATION
Wastewater flows through perforated filter elements while 
contaminants are captured on the face of the element. 
Larger objects, such as sticks, rocks, bottles, etc, are 
picked up from the bottom of the channel by the lifting tines 
at the bottom of every fifth element. The filter panels form 
a continuous belt which transports the screenings to the 
discharge point where they are cleaned from the panels by 
a rotating brush and high-pressure spray wash system. The 
screenings are then discharged into a dumpster, conveyor, or 
screenings washer compactor.

DIMENSIONS
Channel widths from 1 to 10 feet

Standard channel depths to 36 feet

Filter element perforations of 3, 6, and 10 mm  
are standard� (other sizes on request)

Angles of inclination: 50°, 60°, and 75° 

MATERIAL
Frame: 304 or 316 stainless steel

Filter Element: 304 or 316 stainless steel

Chain: Wear resistant 304  
or 316 stainless steel

Sprockets: Wear resistant steel, wear resistant 304 
or 316 stainless steel

Side Seals: UHMW plastic

Drives: Shaft mounted helical gear

Completely enclosed for odor 
control and hygienic operation.

High capture rate including
fats and debris.

Optimized Brush Configuration 
for superior cleaning.

For more information call 864.576.0660 
or visit kusterswater.com
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SPIRAL SCREEN

Kusters Water offers a complete line of in channel or in-tank screening systems. Each unit utilizes a perforated plate or v-wire 
screen section to effectively remove unwanted solids and debris from the influent. The screenings are transported via a shaftless 
conveyor to the compaction zone, where they are cleaned, dewatered, then finally discharged.

OVERVIEW

FEATURES
Fits 10” – 36” Wide Channel

304 Stainless Steel Body

Steel Shaftless Flighting

Pivoting Stand For Easy Service

Automated Control System

Replaceable (sectional) Brushes

High Efficiency Gear Reducer

APPLICATIONS
Wastewater
Textiles
Food Processing
Bottling
Pulp & Paper

Tanneries
Dairies
Slaughter House
Meat Packing
Snack Foods



For more information call 864.576.0660 
or visit kusterswater.com

OPTIONS
Weather Protection / Heating

Solids Bagger

Washing System

Stainless Steel Shaftless Flighting

Explosion Proof Operation

316 SStl Construction

In Channel Grinder

Shaftless 
Conveyor

Lower 
Spray Wash

“Bolt-On” 
Brushes

Pivoting Support Stand

Screening Discharge

Stationary Screening Basket

Compaction Zone

Easily Replaceable “Bolt On” Brushes.

jweidler
Jagenberg



APPENDIX E 
Low Pressure Lamps Compared to Medium 

Pressure Lamps 
  



UV LAMP TECHNOLOGIES

What are they and which one is for you?

UV Spectrum for Organism Inactivation
Organisms typically respond to energy inputs, such as heat. 
While heat can help an organism by facilitating growth, 
excessive heat loads or high temperatures can be fatal. 
Energy in the form of UV can have the same effect.

The UV-C range in the UV spectrum can permanently alter 
the DNA structure of bacteria and viruses when exposed at 
appropriate levels - becoming “inactivated” and rendered 
unable to reproduce or infect.

The ultraviolet spectrum consists of 4 UV bands: Vacuum 
UV 100-200nm, UV-C 200-280nm, UV-B 280-315nm and 
UV-A 315-400nm. Despite claims that UV in general can 
efficiently disinfect in any UV band, the only band being used 
commercially for disinfection is UV-C.

Organisms such as bacteria and viruses have what is called an inactivation curve. This curve is related to the damage 
sensitivity of an organism to various wavelength of light. Below is a typical inactivation or sensitivity curve as related to the 
UV spectrum. The peak of the inactivation curve, or where the organism is most sensitive to UV energy, is at a wavelength of 
approximately 262nm.

Low Pressure, Amalgam Lamp, Or Medium Pressure | What’s the Difference?
LP, Amalgam LP and MP lamps are mercury based arc lamps, differing primarily by electrical excitation and ionization 
levels of the mercury within the lamp and corresponding internal pressures.

Aquafine Low Pressure (LP) Lamps
Aquafine LP Lamps are considered to be monochromatic or 
‘single peak output’ lamps, operates at about 40°C and has 
one useful disinfection output peak at 254nm. Roughly 40% of 
the electrical energy imparted into the lamp becomes UV-C 
energy of the 254nm wavelength.

This lamp type has the lowest internal pressure and has the 
lowest power density per unit length of lamp arc. Due to the 
very low temperatures that LP lamps operate at, fouling of the 
quartz sleeves is typically not a large issue, even in relatively 
low UVT fluids. Cleaning requirements are the least severe of 
the 3 lamp types.

Aquafine Low Pressure (LP) Amalgam Lamps
Aquafine LP amalgam lamps combine mercury with another element, allowing them to operate at higher temperatures, 
roughly 100°C. Like Aquafine LP lamps, Aquafine LP amalgam lamps are also considered to be monochromatic with a 
significant 254nm output peak. Roughly 35% of the electrical energy imparted into the lamp becomes UV-C energy of the 
254nm wavelength. Operating at higher temperatures and pressures allow for an increased power density of roughly 1.5 
to 4 times of a low pressure lamp per unit of arc length. Because of slightly higher 100°C temperatures that these lamps 
operate at, fouling may be slightly more than that of a low pressure system but it is typically not a major issue.

Figure 2. Aquafine Standard & LP Amalgam Lamp Spectrum
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Figure 1. UV Light Spectrum



Medium Pressure (MP) Lamps
Aquafine MP lamps are considered to be polychromatic lamps, 
due to the wide output spectrum and operate at roughly 800°C 
to 900°C. With an average of 10 times the power density per unit 
arc length, Aquafine MP lamps have significantly higher power 
when compared to Aquafine LP amalgam lamps. Only 11-12% of 
the electrical energy imparted into the MP lamp becomes UV-C 
energy, with a range of 220nm to 280nm. Low output efficiency 
is a result of high power density, causing the lamp to emit many 
wavelengths outside the 220nm to 280nm output range required 
for disinfection.

MP lamp systems invariably require an automated cleaned 
system. Manual cleaning of these systems is very labor intensive 
and would be very frequent.

Both Technologies Work | What are your Application Needs?
Both low and medium pressure systems are viable UV disinfection solutions. Your application requirements will dictate the 
selection of lamp technology you choose and will depend on the requirements of each specific site.
For example; light in the UV-C region of 200nm to 280nm have very high energy levels in MP lamps, and that is why they can 
be used for disinfection purposes. As 262nm is the peak for the disinfection performance, other wavelengths can be useful, or 
harmful at their specific energy levels. Nitrite formation requires wavelengths of 230nm for instance. So if nitrite formation is 
an area of concern for you, a monochromatic light source may be your choice.

Maximum Performance | Quartz Sleeve Fouling
UV system performance is highly dependent on the cleanliness of 
quartz sleeves. Fouling quartz sleeves and improper maintenance of 
your system will directly impair your UV performance. 

Appropriate and complete cleaning is functionally dependent on the 
water quality encountered in the system and the type of UV lamp 
technology used in the installed UV system. Aquafine’s approach is to 
match cleaning technologies (and monitoring of the cleaning process) 
to the application and lamp type being used.

Aquafine LP Amalgam lamps for applications with high UVT water quality may need no quartz sleeve cleaning, or minimally 
- a mechanical wiping system. Aquafine MP lamps very predominantly require mechanical/chemical cleaning due to the 
rate and type of fouling induced by high thermal radiant and conduction loads on the wetted quartz surface of the sleeve or 
window, even in high UVT applications.

Figure 3. Aquafine MP Lamp Spectrum
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Figure 4. LP vs. MP Lamp Technology Comparison

DISINFECTION LP LP AMALGAM MP

UV Spectrum Monochromatic Monochromatic Polychromatic

Relative Output Power per cm/arc 254nm N 4N 40N

Lamp Efficiency 254nm 35%-40% 30%-35% 15-18%

Annual Operating Cost (Electrical) $5,957 $2,628 $7,358

Built-in Cleaning System Required 
Clean Water/WasteWater

No/No No/Yes Yes/Yes

Reactor Cooling NO NO YES

Relative Maintenance
Clean Water/WasteWater

LOW/MED LOW/MED MED/HIGH

Relative Closed Vessel Footprint: Reactor/Panel LARGE/MEDIUM MEDIUM/SMALL SMALL/LARGE

Cost of lamp per UV-C Watt 2.1 3.1 2.7



© Aquafine Corporation 2017. All rights reserved. This document is not to be copied, electronically stored or reproduced without written permission from 
Aquafine Corporation. All specifications are subject to change without notice. For additional requirements, please contact Aquafine Corporation.             

North America & International
29010 Ave Paine, Valencia, CA 91355
P +1 661 257 4770  F +1 661 257 2489
www.aquafineuv.com

Europe
Ramskamp 77-85 D-25337 Elmshorn, Germany
P +49 4121 57806 13  F +49 4121 57806 30
www.aquafineuv.com

Aquafine is an ISO 9001:2008 
certified company. 

Which one is for you? | Cost, Maintenance and Sustainability Comparisons
When comparing LP vs. MP lamp technology for UV disinfection, cost, maintenance and sustainability are important factors.

For example, in comparing annual operating and maintenance costs, LP is significantly less expensive, up to 50% vs. MP lamp 
technology. Environmental impact is also dramatically better on an annual basis, with a comparison of 16.5 metric tons of 
carbon dioxide (CO2) for LP technology vs. 46.3 metric tons for MP technology. That’s a difference of 29.8 tons of CO2 per year.

Your UV Technology Solution | Things to Consider
Aquafine offers both LP and MP UV Solutions. 

Remember: your application requirements will dictate the selection of lamp technology you choose and will depend on the 
requirements of each specific site.

•	Conventional low-pressure and amalgam lamps are significantly more energy efficient than medium pressure lamps.
•	Medium pressure lamps produce the greatest UV output per unit length of lamp, of the three lamp types.
•	New high power amalgam lamps are significantly more powerful than low pressure lamps.
•	Even though more cleaning may be required for medium and amalgam lamp based systems, due to the reduced number of  
	 lamps, these systems can cost effectively incorporate automatic cleaning systems to remove fouling. This automatic  
	 cleaning system can thereby significantly reduce labor associated with lamp maintenance.
•	Polychromatic light has many different wavelengths, even beyond the disinfection range of 220nm to 280nm that can have  
	 positive, and/or negative effects on the fluid being treated.

Beverage Installation 
Lamp Technology: Low Pressure 
Drivers: Low energy consumption, cost 
effective, low maintenance, sustainability

Aquaculture Well Boat Installation
Lamp Technology: Medium Pressure 
Drivers: Space constraints, high-flow 
requirements

Low Pressure

Medium Pressure

kw per lamp

.25 kw

4.2 kw

Low Pressure

Medium Pressure

lamp hours relative elect.
lamp operating cost

relative annual
O&M costs

8,760 hrs

4,000 hrs

Low Pressure

Medium Pressure

$ per lamp

$281.00

$1,500.00

Low Pressure

Medium Pressure

$ electricity per unit
(based on .10 per kWhr)

$2,628.00

$7,358.40

Low Pressure

Medium Pressure

# lamps per unit

12 lamps

2 lamps

Low Pressure

Medium Pressure

kw used per 8,000 hrs
unit vs. unit

24,000 kw-hr

67,200 kw-hr

Low Pressure

Medium Pressure

total $ lamps per unit

$3,372.00

$6,570.00

Low Pressure

Medium Pressure

annual Operating costs
per unit

$6,000.00

$13,928.40
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evoqua.com • 238 Commercial Drive Beaver Dam, WI 53916 • 920.885.4628

SPECIFICATION SHEET 
UVLW RANGE

2019-09

Model
Connection

(Inches)

# of 
Lamps 
(800W)

Dimensions
Panel

Dimensions

A B C D E F W H D

ULVW-6800-10 8 6 105 22 83 75 25 10 32 79 24

UVLW-6800-14 10 6 110 23 87 75 31 12 32 79 24

UVLW-8800-14 10 8 110 23 87 75 31 12 62 79 24

UVLW-16800-20 16 16 121 26 95 75 40 15 62 79 24

UVLW-20800-20 16 20 121 26 95 75 40 15 94 79 24

UVLW-22800-24 20 22 121 27 94 75 47 18 94 79 24

UVLW-30800-24 20 30 121 27 94 75 47 18 94 79 24

UVLW-30800-30 20 30 122 28  94 75 55 21 94 79 24

UVLW-45800-30 20 45 122 28  94 75 55 21 125 79 24

The UVLW is a range of  
800W low pressure, high 
output amalgam UV systems 
that are validated to the 
2003 and 2012 NWRI Reuse 
Guidelines  

CHAMBER
316L SS
ANSI 150# flanged connections
Install inline, horizontally or vertically
Features:
Acess Hatch
Twist lock lamp connections
Dry UV intensity monitor
High purity quartz thimbles
Low voltage automatic wiper
One piece wiper ring
Temperature sensor
Drain and vent ports

CONTROL SYSTEM
NEMA 12 epoxy coated mild steel enclosure
Operational 32-113ºF, RH <90%
Features:
7" HMI
Spectra II control system
MODBUS
Multiple warnings and alarms
Variable power lamps
480V/3-phase

SYSTEM OPTIONS
304 or 316 NEMA 4X enclosures
Effluent flange location
Skid mounted
Containerized
Internal/external polish or electropolish

INSTALLATION NOTES
Provide necessary maintenance space
Install in a dry area
Provide floor drain or sump
Lamps submerged at all times
Minimum of two conduits required
Chamber must be grounded

E

F



TROJANUVFITTM

Wastewater 
Disinfection



Around the globe, wastewater treatment 
plants of all sizes are responding to the 
water quality and quantity demands of 
the communities they serve. As more 
municipalities adopt wastewater reuse 
policies and practices, wastewater 
treatment plants are required to treat 
effluent to higher levels–essentially 
eliminating all pathogens prior to reuse  
or discharge.
 

Depending on site and design conditions, 
wastewater treatment plants producing 
filtered effluent sometimes prefer a 
disinfection solution using closed-vessel  
or pressurized UV chambers. The 
TrojanUVFit™ offers an effective and 
energy-efficient closed-vessel UV solution. 
This compact chamber is available in 
multiple configurations to treat a wide 
range of flow rates. The streamlined 

hydraulic profile of closed-vessel systems 
disinfect filtered effluent without breaking 
head in the treatment process. These 
benefits, along with UV’s ability to provide 
environmentally friendly, chemical-
free treatment for chlorine resistant 
microorganisms (such as Cryptosporidium 
and Giardia) make the TrojanUVFit closed-
vessel solution an attractive option for 
wastewater disinfection.

Proven TrojanUV Closed-Vessel Chambers for Reuse Disinfection.
Validated, chemical-free disinfection from the industry leader



Key Benefits 
TrojanUVFit

Fully validated performance. System sizing is based on actual dose delivery 

verified through bioassay validation. Real-world, field performance data eliminates sizing 

assumptions and risks associated with theoretical dose calculations.

Compact design. The small chamber footprint simplifies indoor retrofit installations and 

reduces construction costs.

Reliable, proven components. UV lamps, quartz sleeves, electronic lamp drivers, 

sensors and sleeve wiping system have been tested, proven reliable and are operating  

in hundreds of installations.

Design flexibility. Chambers can be installed in parallel or in series, making it simple to 

incorporate redundancy or future expansion needs.

Wide range of flow rates. Peak flow rates per chamber are suitable for either 

individual post-filter or manifold installation. Flows up to 7 MGD per chamber – the largest 

validated low-pressure lamp in-pipe wastewater system in the industry.

Validated lamp performance. Lamp output and aging characteristics validated 

through industry protocols and proven through years of operating experience.

Automatic wiping. Automatic sleeve wiping saves operator’s time and money. Ensures 

the maximum UV output is available for disinfection and minimizes energy consumption.

Global support. Local service. Our comprehensive network of certified service 

providers offers fast response for service and spare parts.

Guaranteed performance and comprehensive warranty. Our systems include 

a Lifetime Disinfection Performance Guarantee. 

Proven TrojanUV Closed-Vessel Chambers for Reuse Disinfection.
Validated, chemical-free disinfection from the industry leader



Amalgam Lamps
 
High-output amalgam lamps are energy-efficient and  
save operating costs due to reduced electrical consumption. 
Lamps are located within protective quartz sleeves with  
easy access from the service entrance.

Sleeve Wiping System
 
Automatic sleeve wiping system operates 
online without interrupting disinfection. 
The wiping sequence occurs automatically 
at preset intervals without operator 
involvement.

UV Intensity Sensor
 
Highly accurate, photodiode sensor 
monitors UV output within the 
chamber. The sensor ensures UV 
light is fully penetrating the water for 
complete disinfection.

System Control Center (SCC)
 
The microprocessor or Programmable 
Logic Controller (PLC) based controller 
continuously monitors and controls UV 
system functions. Supervisory Control and 
Data Acquisition (SCADA) communication  
for remote monitoring, control and  
dose pacing is available. Programmable 
digital and analog input/output (I/O) 
capabilities can generate unique alarms for 
individual applications and send signals to 
operate valves and pumps.

This chamber contains lamps in both ends of the chamber. Multiple inlet and outlet flange 
orientations are available.

Designed for efficient, reliable performance



UV Chamber  
 
Electropolished 316L stainless steel chamber 
available in multiple configurations for a wide 
range of flow rates. Optional flange orientations 
allow chambers to fit into existing piping  
galleries or tight spaces.

Power Distribution Center (PDC)
 
The PDC panel distributes power to the chamber, UV 
intensity sensor and sleeve wiping system. The panel also 
houses high-efficiency, variable-output lamp driver (60 – 
100% power) with proven performance in hundreds of 
installations around the world.

End Cap
 
The end cap protects and isolates connections  
for components such as lamps, sleeves and  
wiping system. Power is automatically disconnected 
if end cap is removed thereby ensuring a safe 
working environment for operators.



Benefits:
•	 Validated in accordance with industry protocols established by National Water Research Institute (NWRI) 

•	 Performance data is generated from actual field testing over a wide range of flow rates and water quality  
	 (UV transmission)

•	 Bioassay testing offers peace of mind and improved public and environmental safety due to verified dose 		
	 delivery – not theoretical calculations 

 
Benefits:
•	� Compact footprint simplifies  

installation and minimizes related  
capital costs – ideal for retrofit  
and new construction applications

•	 Lamps and sleeves are fully  
	 serviceable from the chamber end –  
	 allowing the system to be installed  
	 against walls, other equipment  
	 or piping

•	 Low head loss design simplifies  
	 integration into existing process,  
	 and avoids additional pumping  
	 and associated capital and  
	 operational costs

•	 Multiple flange orientations available  
	 – increasing design flexibility 
 
 
 
 
 
 
 
Benefits:
•	 Each lamp draws 250 Watts 

•	 Our amalgam lamps maintain high output during entire lamp life – 20% less decline than  
	 competitive UV lamps

•	 Validated performance provides assurance of reliable dose delivery and prolonged lamp life

•	 Deliver consistent and stable UV output over a wide range of water temperatures

Regulatory-Endorsed Bioassay Validation
Field testing ensures accurate dose delivery

Compact Chamber for Installation Flexibility
Efficient, cost-saving design enables retrofit or new construction

Amalgam Lamps Require Less Energy
Maintain maximum output and reduce O&M costs

 
Chambers can be installed in parallel or in series for increased design and installation flexibility.



Benefits:
•	 Routine procedures, including 	
	 lamp change-outs are simple and 	
	 require minimal time – reducing 	
	 maintenance costs

•	 Access to internal components 	
	 (lamps, sleeves, cleaning system) 	
	 through service entrance at  
	 one end

•	 Service entrance and connections  
	 protected by end cap

•	 Intensity sensor continuously 		
	 monitors UV output to ensure 	
	 dose delivery

Robust Sleeve Wiping System
Automatic wiping system maintains consistent dose delivery

Built for Reliable Performance and Easy Maintenance
Designed for trouble-free operation and minimal service

User-Friendly Operator Interface
Touchscreen display allows easy operation and monitoring

 
The TrojanUVFit lamps are easily replaced in minutes without the need for tools.

Benefits:
•	 Wiping system minimizes fouling of quartz sleeves

•	 Ensures consistent UV dose delivery and optimum performance

•	 Automatic wiping occurs while the lamps are disinfecting, reducing downtime

•	 Optional off-line chemical cleaning to reduce maintenance associated  
	 with manual cleaning

Benefits:
•	 Microprocessor or PLC-based 	
	 system controls all functions 		
	 and dose pacing to minimize 		
	 energy use while maintaining 		
	 required UV dose

•	 Controller features intuitive,  
	 graphical display for  
	 at-a-glance system status

  
•	 Controller communicates  
	 with plant SCADA systems 		
	 for centralized monitoring  
	 of performance, lamp status,  
	 power levels, hours of 		
	 operation and alarm status

The PLC-based controller combines  
sophisticated system operation and reporting with  
an operator-friendly, touchscreen display.



System Specifications
Model 04AL20 08AL20 18AL40 32AL50 72AL75 D72AL75

Number of Lamps 4 8 18 32 72 144

Lamp Type High-efficiency, High-output, Low-pressure Amalgam

Sleeve Wiping Automatic wiping system 

Lamp Driver Electronic, constant output (100% power) or electronic, variable output (60 to 100% power)

Chamber 

Materials of Construction 316L Stainless Steel

Flange Size (ANSI/DIN), inches (mm) 6 (150) 10 (250) 12 (300) 20 (500) 20 (500)

Outlet Flange Orientation Multiple orientations available 3, 6, 9 or 12 o’clock position

Approx. Chamber Length, inches (mm) 80 (2032) 80 (2032) 82 (2083) 90 (2286) 90 (2286) 152 (3860)

Max. Operating Pressure, PSI (bar) 150 (10) 150 (10) 150 (10) 100 (6.8) 65 (4.5) 65 (4.5)

Dry Chamber Weight, lbs (kg) 107 (49) 115 (52) 400 (181) 1600 (726) 2100 (953) 3700 (1678)

Wet Chamber Weight, lbs (kg) 230 (105) 877 (398) 2200 (998) 3700 (1678) 7200 (3265)

Power Distribution Center (PDC)

Electrical Supply

Standard: 
Single phase, 2 wire 
+ gnd, 50/60 Hz L-L

120V N/A N/A N/A N/A N/A N/A

208V √ √ √ √ N/A N/A

240V √ √ √ √ N/A N/A

3 Phase, 4 wire + 
gnd, 50/60 Hz

400/230V N/A N/A √ √ √ √

Dimensions 
(H x W x D) 

inches (mm)

Type 12
30 x 16 x 10 (760 x 410 x 250)

36 x 30 x 10
(920 x 760 x 

250)

60 x 36 x 10 
(1520 x 920 x 

250) 86 x 48 x 24
(2184 x 1219 x 

610)

86 x 96 x 24
(2184 x 2438 

x 610)

Type 3R

Type 4X 30 x 24 x 10 (760 x 610 x 250)
60 x 36 x 12 

(1520 x 920 x 
305)

Material

Type 12 Painted Mild Steel

Type 3R Painted Mild Steel

Type 4X 304 Stainless (1.4301 in Europe)

Panel Rating NEMA 12, 3R or 4X NEMA 12 or 4X

Network Interface Modbus RTU RS485, Modbus TCP/IP, AB Ethernet I/P, ProfiNet N/A

System Control Center (SCC)

Panel is Required/Optional N/A (requires only PDC) Optional Required

Electrical N/A (see PDC)
Two (2) Supplies of 120 V single phase, 2 wire plus 

ground, 60 Hz, 1.2 kVA (one (1)  for the PLC, one (1) for 
lights & heater)

Material
Type 12 Painted Mild Steel

Type 4X Stainless(1.4301 in Europe)

Panel Rating N/A (see PDC) NEMA 12 or 4X

Typical Outputs Provided Chamber status, common alarms and SCADA communication

Network Interface Modbus RTU RS485, Modbus TCP/IP, AB Ethernet I/P, ProfiNet

Head Office (Canada)
3020 Gore Road, London, Ontario, Canada N5V 4T7
Telephone: (519) 457-3400  Fax: (519) 457-3030 
www.trojanuv.com

The products described in this publication may be protected by one or more patents in The United States of America,
Canada and/or other countries. For a list of patents owned by Trojan Technologies, go to www.trojantechnologies.com.

Copyright 2018. TrojanUV - A Division of Trojan Technologies Group ULC. No part of this publication may be reproduced, stored 
in a retrieval system, or transmitted in any form or by any means without the written permission of Trojan Technologies. (0818)

TrojanUV is part of the Trojan Technologies group of businesses.

For a list of our global offices, please visit trojanuv.com/contactus.

Trojan Technologies Deutschland GmbH
Aschaffenburger Str. 72, 63825 Schöllkrippen, Germany
Telephone: +49 6024 634 758 0  Fax: +49 6024 634 758 8
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Packaged Wastewater Disinfection



C3500™D/PS 
Packaged UV Wastewater Disinfection
Calgon Carbon UV Technologies, LLC designs and manufactures advanced wastewater ultraviolet light (UV) disinfection 

systems to prevent the spread of waterborne pathogens to lakes, streams, rivers and coastal water. UV is a proven, safe 

and environmentally friendly method of inactivating harmful organisms, including viruses, protozoa and bacteria.

The C3500D/PS UV System provides a pre-engineered, pre-packaged solution for communities needing to disinfect 

wastewater effluent under 2.6 million gallons per day (MGD) peak. The package system eliminates costly civil work for 

installation — the system can be easily connected from existing contact basins and channels by pipe runs to flanged 

inlet and outlet connections.

Operational modes can be easily selected from manual to fully automatic flow or dose pacing, affording significant 

power savings by applying only the UV intensity needed based on real-time conditions. Most comparable systems only 

provide rudimentary flow pacing or operate continuously at full power, wasting electrical energy.

The C3500D/PS is offered in six configurations, ranging from two lamps in a single bank to 12 lamps arranged in two 

series banks. The complete prepackaged system includes lamp racks, stainless steel channel, wall-mounted power 

distribution cabinet (PDC), instrumentation and all necessary interconnecting cables. 

Features/Benefits

• Superior Disinfection Efficiency  

Fewer lamps than competing  

UV systems by use of 500 W LPHO 

lamps and controlled mixing. 

• Validated Performance 

Rigorously bioassay-tested  

from 35 to 80% UVT using MS2 

and T1 surrogates.

• Floodable Rack Modules 

Racks are IP68/NEMA 6P-rated 

should temporary flooding or 

upsets occur.

• Dose Pacing 

Fully automated dose pacing is 

available, varying lamp output 

real-time for optimum energy 

efficiency.

• Compact Level Control 

Tubular weir has smaller footprint 

than traditional serpentine 

weir, resulting in more uniform 

channel velocity profile for better 

dose distribution.

• Self-Cleaning (Optional) 

Patented, electrically driven, 

stainless steel scrapers clean 

automatically without chemicals.

• Simplified Assembly 

Assemble channel, connect 

piping, provide power and plug in 

UV racks, and the system is ready 

to operate.

• Simplified Operation  

Intuitive navigation and display 

of all system parameters make the 

C3500D/PS very user-friendly.

• Designed for Easy Maintenance  

Racks can simply be unplugged 

and lifted from the channel 

for cleaning or maintenance, 

no hard-wired connections to 

disconnect.

• Integrate to Existing Systems  

Built-in SCADA (Supervisory 

Control and Data Acquisition) 

using Modbus RTU industrial 

interface protocol.

Wastewater 
Treatment

Reuse Industrial 
Wastewater

Applications



Calgon Carbon’s UV Technologies 

Division has been manufacturing 

and testing UV systems in Western 

Pennsylvania for over 20 years. 

You can have confidence in our 

highly qualified assembly and test 

personnel. We are fully certified to 

an ISO 9001 quality management 

system for all aspects from design 

to aftermarket support of UV 

treatment systems.

1.800.4carbon    calgoncarbon.com    info@calgoncarbon-us.com

The C3500D/PS is offered in six 

configurations, ranging from two 

lamps in a single bank to 12 lamps 

arranged in two series banks. 

L2

L2

L0

W2

W1

L1 FROM FLANGE TO FLANGE
CONCRETE PAD

H2

H1

H1

PIPE CENTERLINE

PIPE CENTERLINE

Note: Configurations are based on a UV transmission of 65%, 15 mg/L of suspended solids and an MS2 dose of 30mj/cm2.  
Contact factory for other sizing requirements. Dimensions are for reference only and subject to change without notice.

C3500™D Packaged  Plant System Details

MODEL 
NUMBER

PEAK  
FLOW MGD 

(m3/hr)
NO. OF 
BANKS

RACKS  
PER  

BANK
TOTAL 
LAMPS L0 L1 L2 W1 W2 H1 H2 FLANGE SIZE

WEIGHT LBS. (kg) 
EXCL. LAMP  

RACK

C3500DPS036 0.36 (57) 1 1 2 93 (236) 138 (351) 23 (58) 16 (41) 6 (15) 25 (64) 6 (15) 6" AWWA/ANSI 350 (159)

C3500DPS072 0.72 (114) 1 2 4 93 (236) 154 (391) 31 (79) 24 (61) 12 (30) 29 (74) 7 (18) 8" AWWA/ANSI 525 (238)

C3500DPS108 1.08 (170) 1 3 6 93 (236) 167 (424) 37 (94) 27 (69) 18 (46) 29 (74) 8 (20) 10" AWWA/ANSI 652 (296)

C3500DPS085 0.85 (134) 2 1 4 185 (470) 247 (627) 37 (94) 24 (61) 6 (15) 29 (74) 7 (18) 8" AWWA/ANSI 635 (288)

C3500DPS171 1.71 (270) 2 2 8 185 (470) 275 (699) 45 (114) 27 (69) 12 (30) 33 (84) 10 (25) 12" AWWA/ANSI 875 (397)

C3500DPS257 2.57 (405) 2 3 12 185 (470) 283 (719) 49 (124) 40 (102) 18 (46) 33 (84) 12 (30) 16" AWWA/ANSI 1125 (510)

Dimensions – Inches (cm)
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UV Technologies, LLC
2000 McClaren Woods Drive
Coraopolis, PA 15108
Phone: 724 218-7001
Fax: 724 695-3318
800 422-7266

Calgon Carbon Corporation 
3000 GSK Drive
Moon Township, PA 15108
Phone: 412 787-6700 

info@calgoncarbon.com

C3500™D/PS UV System Specifications

Typical Applications Up to 2.6M MGD (410 m3/hr)

Lamp Banks 1 or 2 (for redundancy or treatment in series) 

Lamps Low-pressure, high-output (LPHO) amalgam

Ballasts Electronic, variable output (60-100%), pre-heat start  
to extend lamp life

Power Demand 565 watts/lamp including ballast (nominal)

Power Quality .99 minimum system power factor, complies  
with IEEE 519-1992 for total harmonic distortion

Power Input 240 V, single phase

Environment Indoor or Outdoor, 16 to 109° F (-9 to 43° C) ambient,  
<95% relative humidity (non-condensing)

Level Control Fixed tubular weir to maintain correct water level from zero 
to full flow

System Controls Microprocessor based closed loop control

Channel Stainless construction with AWWA flanges and removable lids

Instrumentation UV sensor, level monitor

Options

Automated cleaning
Handheld UVT analyzer
Jib crane
Service trolley
Portable cleaning tank (for systems without on-line cleaning)
PDC stand
Field start-up and training

Calgon Carbon Corporation (NYSE:CCC) is a global leader in innovative solutions, high-quality products and reliable 

services designed to protect human health and the environment from harmful contaminants in water and air.  

As a leading manufacturer of activated carbon, with broad capabilities in ultraviolet light disinfection, the Company 

provides purification solutions for drinking water, wastewater, pollution abatement, and a variety of industrial and 

commercial manufacturing processes.

For more information about Calgon Carbon’s leading activated carbon, filtration media and ultraviolet technology 

solutions, visit www.calgoncarbon.com.
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Non-contact UV 
disinfection systems
Dry · Simple · Intelligent · Energy Efficient            



1985 1990 1992 1993 1997 1999 2003 2007 2009 2012 2013 2015 2017

Enaqua founded Acquisition by 
Grundfos

First Non-Contact  
UV System

Water 
Technology 
Consulting

Patented  
Non-Contact  
Opaque Fluid  

UV System

Chemical 
Recovery RO 

Systems 
Brackish Water  

RO Systems

Municipal UV  
Waste-water  

System

Distribution  
of Membrane 

Products

Large Municipal  
UV Waste-

water  
Systems

Seawater 
De-salination  
RO Systems

UV Web-based 
Control System

UV / UF / RO 
Municipal  

Waste-water  
Systems

Ensure Dosing 
System(EDS)*

SMART Lamps* 

$11 Million 
UV/ UF/ RO 

Chemical 
Recovery 
System

Validation test  
NWRI Title 22  

and T1

Selected by 
several big 

municipalities for 
best TCO

*Patent pending
*�Please contact Enaqua for validation range,  

parameters, and other technical details.
PURIFYING THE WATERS OF THE WORLD TM

02 03

UV – The preferred disinfection  
method in municipal wastewater

To comply federal Clean Water Act, and other regulations for 
indicator organisms, municipal wastewater must be disinfected 
before discharging or reusing. There are multiple options for chemical 
disinfection, but only one non-chemical disinfection technology. UV is 
the preferred disinfection method for municipal wastewater discharge 
or water reuse applications various chemical disinfection technologies. 
Currently more than 20% of wastewater treatment plants in the United 
States use UV as their preferred disinfection technology and this 
percentage has been increasing year over year.

Third Party Validated Technology

Enaqua is the first non-contact UV system supplier to have applied 
and received Third Party Validation, as a result of continuous 
efforts improving the Non-Contact UV disinfection technology. 
The validation testing and reports were conducted in 2015 by 
Carollo Engineers in accordance with the following protocols:

1. �UV - Disinfection Guidelines for Drinking Water and Water 
Reuse (National Water Research Institute [NWRI]), August 2012 
• 53% to 80.0 % UVT range validated

2. �Uniform Protocol for Wastewater UV Validation Applications 
(International Ultraviolet Association [IUVA], 2011) – 36.0%  
to 81.0% UVT validated range  
• MS2 Bacteriophage 
• T1 Coliphage

Ultraviolet  
light

Sodium 
hypochlorite

Chlorine  
gas

Disinfection effectiveness High High* High*

Disinfection by products No Yes Yes

Safety risks Low High High

De-chlorination required No Yes Yes

Contact channel Small Large Large

pH dependency, Corrosion No Yes Yes

O&M Cost Low High Medium 

Capital Investment Medium Low High

*Cryptosporidium and Giardia are resistant against chlorination

Advantages & benefits
Compared to conventional chlorination

Enaqua – a history of innovation

The right  
choice
UV is the most cost effective and environmental 
friendly disinfection solution for wastewater.

About UV Disinfection 
Ultraviolet light irradiation is a proven disinfection process using 
short wave length 254nm Ultraviolet (UV) energy to inactivate 
harmful microorganisms.  UV radiation disrupts the DNA of 
pathogenic organisms such as bacteria, viruses and molds, leaving 
them unable to reproduce.  UV has been used to disinfect various 
types of effluent from low-quality combined sewer overflow (CSO)  
to high-quality tertiary effluent since early 1900’s.

Designed and manufactured in USA



UV made simple – features at a glance

Controlled Water Level Downstream 
No level control mechanism required  
– simple hydraulic design

Individually fused and switched lamp racks 
No cranes required, simple maintenance 
(page 7)

Single lamp ballast 
Non-prorated Warranty up 
to 24 on/off cycles per day

Electrical panel 
Simple, compact and operator friendly HMI

Ensure Dosing System (EDS) 
Intelligent monitoring, control and FAIL SAFE 
ensures compliance at all times (page 8)

Heat Exchange System 
Controls reactor 
temperature for optimal 
UVC output using Effluent, 
plant W3 water, Potable, 
or Closed Loop system

Flow & Level pacing 
Optimize energy consumption & life 
of consumables

UV Intensity Monitor 
UV Sensor placed  
outside of AFP™ tubes  
– Dry without fouling
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All of Enaqua’s Non-Contact UV disinfection systems are built 
out of standard modules with high customization flexibility. 
The UV reactors are offered for both In-pipe or In-Channel 
configurations with variable plug & play inlets and outlets 
(page 10). 

The systems are very easy to install as they are prefabricated 
and self-contained.

AFP™ Tubes 
Fouling resistant virtually 
self-maintaining (page 6)

SMART Lamps 
Cost efficient non-amalgam  
SMART lamp (page 9)

1
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3

2

7

04 05



Enaqua’s innovative non-contact UV technology means no more repairing and 
replacing submerged components.  Effluent flows through Enaqua’s AFP tubes 
leaving the UV lamps, electronics and other components- accessible, and easy 
to maintain in the dry body of the UV reactor.

• High transmissivity of UVC

• AFP Tubes have no micro-structure-hence very resistant to scaling and fouling

• Durable, flexible, and fracture resistant material

• Long term UVC stability and Chemical resistance 

• Multiple plants with over 20+ years of continuous operation

AFP™ tubes – The secret behind the performance
AFP stands for “Activated Fluoropolymer” which Enaqua specifically 
developed for Non-Contact UV applications: 

No more: 

• High cost amalgam lamps

• Dirty and fouled quartz sleeves

• Problems with quartz cleaning devices

• Need to interrupt or remove any hydraulic seals

• Heavy duty cranes required for system maintenance

• Minimize Civil and Structural construction costs

• Time consuming lamp replacements

• Algae growth on the lamp racks

• Quartz sleeves to break and replace*

• SCADA programming

1 min.

15 min.

1 minute – Enaqua’s Non-Contact UV

15 minutes – Traditional Contact UV

Typical lamp replacement time

*No AFP™ tube replacement under normal conditions (20+ year history) 

ENAQUA AFP™ Quartz Sleeve UV
Non-Contact Technology traditional Contact Technology

UV Lamps

Wastewater flow

AFP™ Tube

Quartz Sleeve

Simple – maintenance  
made clean, fast and easy

Always dry – AFP™  
Non-Contact UV Technology

Enaqua’s Non-Contact UV technology system maintenance is simple:Enaqua – The Pioneer in cost effective Non-Contact UV design

Technologies in comparison

Low cost high output lamps
No quartz sleeves
Fouling and Scaling Resistant AFP tube
Turbulent flow provides self-cleaning of AFP™ tube
No AFP tube replacement needed under  
normal operating conditions
Simple pipe hydraulics makes UV disinfection easy to predict
Level Control Devices typically not required

High cost amalgam lamps
Fragile quartz sleeves with risk of mercury and glass contamination
Fouling-prone quartz sleeves
Cleaning system required
Quartz sleeves need to be replaced over time
Channel hydraulics makes UV disinfection less predictable
Level control devices increase footprint

06 07

Enaqua’s Non-Contact UV Traditional Contact UV

UV Dosage
50

37.5

25

12.5
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SMART Lamps 
– Advanced lamp control 
Enaqua’s Low Pressure High Output (LPHO) lamps are 
equipped with a unique Smart Lamp Technology, a 
microchip integrated with the lamp connector identifies 
each UV lamp with a unique ID, monitors and logs lamp 
status, run time, lamp cycles, etc. 

Fail Safe – Intuitive protection
Enaqua’s FAIL SAFE intelligence ensures compliance at all times.  In case a lamp in one 
stage fails, the system will command selected lamps in a redundant stage to power-on 
to compensate for any UV dosage reduction (see application example).

Flow & Level Pacing  
– Best energy efficiency 
Enaqua’s Flow & Level Pacing system automatically 
turns on only lamps which are required.  This improves 
lamp and ballast life and reduces power consumption 
compared to systems that use “dimming”.

Stage 1 Stage 2

Lamp fault in stage 1: Alarm Alerts Automatically energizes ONLY selective lamps in Stage 2 to ensure 
disinfection while optimizing  use of energy and consumables

SCADA built in – Full system control and performance 
monitoring wherever and whenever you want: 

•  No special hardware and software requirements 
•  Simple connection via web browser 
•  Multiple Levels of Access 
•  Remote monitoring and control via Internet 
•  Stand-alone WiFi control e.g. with iPad® 
•  SCADA integration with ModBUS TCP/IP 
•  Remote troubleshooting 
•  Email and text notification

The Ensure Dosing System (EDS)  
is the most comprehensive  
monitoring and control system  
in the industry. Name:

Alarm:
Status:

Runtime:
Current:

UV Intensity:
Serial No:

Certification:
First On:
Last On:

On Cycles:
Life:

Stage1-LR06-LN010
None
Power: On, Lamp: On
552:30:00 hrs
1.09 amps
96%
5B69802
1
12/13/12
01/30/13
272
16000 Hours

Intelligence – you don’t want to miss...
Where Energy Efficiency matters

08 09

$34,528  
Traditional  
Dimming Systems

$13,346 
Enaqua EDS

Annual Energy Cost Comparison

Actual comparison of bid guaranteed UV energy 
costs for Wastewater Plant, Peak 28MGD, Average 
6MGD, $0.10/kWh.



*1  Design consideration 65% UVT, ~30 mJ/cm2, Contact Enaqua for more details
*2  Max pressure for High Pressure Option: 80 psi (5.5 bar)
*3  Three-phase voltage requires neutral wire
*4  On/Off switch only

M3 Series
Flow rates up to 80 gpm (18.2 m3/ h)

C Series “In pipe” or “In Channel“ 
Multi Bank UV reactors for Flow rates 
up to 24.0 + MGD . Applications– UV 
disinfection for surface discharge,  
Reuse, industrial appli-cation, Etc.

C Series “In Pipe “ Reactor

C Series “In Channel” Reactor

D Series “In Pipe “ Reactor

D Series “In Channel” Reactor

D Series “In pipe” or “In Channel“ 
Multi Bank UV reactors for Flow rates  
up to 36 + MGD . Applications– UV  
disinfec-tion for surface discharge, CSO, 
Industrial Applications, Etc.

E Series “In Channel“ 
Multi Bank UV reactors for Flow rates  
up to 100 + MGD . Applications– UV 
disinfection for surface discharge,  
CSO, Etc.

M4 Series
Flow rates up to 120 gpm (27.25 m3/ h)

M4 5 Series
Flow rates up to 360 gpm (81.8 m3/ h)

Features and functions
For specific selection and sizing please contact Enaqua

M Series UV reactors  
– compact uv reactors ideal for small treatment plants for surface discharge, reuse, and industrial applications.

4 – 11 Series UV reactors 
– large uv reactors offered “in-pipe” or “ in-channel” configurations.

C1 & D1 Series
In pipe UV reactors , single or double 
banks- for Flow rates up to 2.0 MGD 
(315.4 m3/ h).

C2 & D2 Series
In pipe UV reactors, single or double 
banks- for Flow rates up to 4.2 MGD 
(662.5 m3/ h).

C3 & D3 Series
In pipe UV reactors, single or double 
banks- for Flow rates up to 6.0 MGD 
(946.4 m3/ h).

C1, C2, C3 & D1, D2, D3 UV series reactors  
– medium size uv reactors for surface discharge, reuse, and industrial applications.

10 11

M3 M4 M5 C-Series D-Series E-Series

Maximum F low and Pressure

Flow Range*1 MGD 0.03 - 0.12 0.04 - 0.17 0.2 - 0.5 0.5 - 10 0.5 - 21 0.5 - 27

gpm 20 - 80 30 - 120 140 - 350 350 - 6944 350 - 14600 380 - 18500

m3/h 5 - 18 6.8 - 27 32 - 80 80 - 1600 80 - 3300 80 - 4200

Max. Operating Pressure psi 40*2 40*2 40*2 20 15 10

bar 2.8 2.8 2.8 1.4 1.0 0.7

Mechanical data

Max. Number of AFP™ Tubes pcs 2 2 6 180 160 140

Max. UV Lamps per Stage pcs 8 228 204 180

Inlet and Outlet Configuration inch Flange 2 Flange 4, 6 Flange 8, 10 In-Channel or Flange Options

Wetted Materials AFP™, 304SS
Option:  316SS, PVC, CPVC

AFP™, 304SS 
Option:  316SS

Multistage Design – – Option Option Option

Electrical data

Operating Voltage at 50/60 Hz V, 1PH 120, 220 220

V, 3PH – 220, 380, 415, 480*3

Ballast Type Auto Ranging 110-277 VAC 50/60 Hz with 5 Year Warranty

Controls

LCD Status Display ✓ ✓ ✓ Option Option Option

Hand-Off-Automatic Switch ✓*4 ✓*4 ✓ ✓ ✓ ✓

Control Light: Alarm/Running – – ✓ Option Option Option

Individual Lamp Rack Fuse and Switch ✓ ✓ ✓ ✓ ✓ ✓

UV Status LEDs in Lamp Racks – ✓ ✓ ✓ ✓ ✓

Ensure Dosing System (EDS) Option Option Option ✓ ✓ ✓

SMART Lamps ✓ ✓ ✓ ✓ ✓ ✓

Flow & Level Pacing – – – Option Option Option

Fail Safe Option Option Option Option Option Option

UV Sensor Option Option Option ✓ ✓ ✓

Heat Exchange System 
(Lamp Temperature Control) Ambient Air Exchange Air to Air. Air to Liquid using Effluent, plant W3 

water, Potable, or Closed Loop system
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• The Engineer’s Choice for State-of-the-Art Technology

• The City Manager’s Choice for Low Capital Cost

• The Superintendent’s Choice for Low O&M Cost

• The Operator’s Choice for Simple Operation

• The Contractor’s Choice for Simple Installation

• The Finance Director’s Choice for Lowest 20 Years Capital and Operations Cost Potential

ENAQUA
2410 Birch Street 
Vista, CA  92081 USA
Tel: +1.760.599.2644 
Fax: +1.760.599.2642
www.enaqua.com

ENAQUA INFO
info@enaqua.com

ENAQUA SERVICE 
service@enaqua.com  

ENAQUA SALES
sales@enaqua.com

Enaqua – UV made simple
Non-contact UV disinfection

Designed and manufactured in USA
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Volute Thickener

Simple, automated, and cost-
effective sludge thickening



PWTECH INTRODUCES A NEW TECHNOLOGY FOR
SLUDGE THICKENING TO THE UNITED STATES
In the fall of 2008, Process Wastewater Technologies began
piloting and selling the Volute* Thickener in the United States.
This technology has been used extensively in Japan and has many
of the benefits that is fast making the Volute Dewatering
Press the go-to technology for many dewatering applications.

CONCEPT
The Volute Thickener design is based on the patented dewatering
drum design used for the PWTech® Volute Dewatering Press
sludge dewatering unit. The Volute Thickener is a very simple
piece of equipment that is virtually maintenance-free and fully
automated. It is designed to take dilute sludges and thicken
them allowing for more cost-effective storage, dewatering, or
transport.

Application of this technology includes automated sludge
wasting from biological processes and thickening prior to stor-
age, digestion, further dewatering, or transport.

Volute Thickener

PERFORMANCE
In a wastewater (sewage) treatment plant, waste sludge is
typically around 0.4% to 0.8% solids. Typically the Volute
Thickener can be adjusted to give a solids output in the range
of 3% to 12%.

KEY BENEFITS
• Fully automated: the unit can operate itself from start-up

to shutdown, allowing 24-hour unattended operation.

• Integrated system: the Volute Thickener is sold as a complete
package for the entire sludge thickening process, including
polymer system, feed pump (if required), flocculation tank,
and controls.

• High solids recovery: typically over 99% of the solids are
retained in the thickener so the filtrate is very clean and may
not need to be returned through the entire treatment process.

• Very low power consumption: most units have no motors
greater than one horsepower.

• Low maintenance requirements: units are designed to run in
excess of 30,000 hours between overhauls. That’s over 10
years at 8 hours per day, 7 days a week!

• Zero wash water requirements under regular operation.

• High-quality construction: stainless steel and engineering
plastics, high-quality “sealed-for-life” drive motors, and
robust, durable design result in long life and low maintenance.

*Volute and the AMCON, Inc. logo are registered with the U.S. Patent
and Trademark Office as trademarks of AMCON, Inc., Yokohama, Japan.

Volute technology was pioneered by AMCON, Inc. and introduced in 1991.
It innovates sludge dewatering and sludge thickening by automatically and
continuously self-cleaning the filter mesh, eliminating clogging for stable
and constant dewatering. Volute technology is available in the U.S. only
through PWTech.

*



DIFFERENCE BETWEEN THE VOLUTE DEWATERING
PRESS AND THE VOLUTE THICKENER
While the basic design and operation of both the Thickening
and Dewatering Drums are the same, the drum of the Volute
Thickener is made entirely with plastic rings with a constant
gap between the moving and fixed rings. The screw is a con-
stant pitch, and there is no end plate. The drum’s motor is less
highly geared to allow for greater drum speeds. In addition, the
piping connections are larger and the flocculation tank is larger
to accommodate higher flows.

PROCESS DESCRIPTION
• Dilute sludge is dosed with polymer as it enters a flocculation tank.

• The sludge is gently mixed in the tank, separating into discrete
agglomerations of solids (flocs) and free water, and then
overflows into the thickening drums.

• Free water is discharged through the gaps in the thickening
drum while solids are conveyed along the length of the drum
and discharged at the opposite end.

THICKENING DRUM DESIGN
The dewatering drum utilizes a series of fixed rings that are held
together on tie rods and separated by spacers to form a cylinder
around an Archimedean screw (see illustration). Between each
fixed ring is a moving ring which is slightly narrower than the
spacers and creates fine gaps between the fixed and moving rings.
The moving rings also have a smaller inside diameter than the
outside diameter of the screw, so as the screw rotates, it moves
these rings.

The constant movement of the rings prevents the plugging of
solids in fine gaps. Since the gaps are always clean, there is a
continual discharge of fluid through them, allowing for very high
solids capture in a very efficient operation.

Flocculated
Sludge In

Thickening
Zone

Filtered
Sludge

Filtrate

Moving
Rings

Fixed
Rings

Spacers



Model Maximum Capacities
(GPM)

Dimensions
(in.) Power Use

(kW)
Empty Weight

(lb)
Length Width Height

VT101 5 70 32 42 0.3 350

VT131 15 70 32 42 0.3 374

VT201 45 96 36 70 1.2 792

VT202 90 103 46 70 1.9 1,030

VT301 150 137 52 80 1.5 1,848

VT302 300 142 58 80 3.0 3,300

VT303 450 162 67 80 4.5 4,290

VT304 600 172 84 80 6.0 5,100

VT305 750 182 101 80 7.5 6,000

410-238-7977 • volute@PWTech.us • www.PWTech.us

Copyright © 2008, 2011, 2013, 2014. Process Wastewater Technologies LLC. All rights reserved.

Standard Volute Thickener Models

All capacities, dimensions, and weights are approximate
Dimensions and power use do not include control panel, polymer make-up, and dosing systems

Available in your area from:
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Sludge Dewatering Technology Experts

TRI.WAVE.BRO.1705

Industry’s Most Advanced Technology.
Experience, Not Experiments.

TRIDENTTM

1.604.330.2500   |   1.800.799.3740   |   info@tridentprocesses.com   |   www.tridentprocesses.com

EFFICIENT SLUDGE THICKENING

WAVE SEPARATOR
Advanced Wastewater Solutions



Introduction
 
This unique material separation technology offers a very effective alternative to conventional solid/
liquid separation systems. Slow moving discs gently move the material through the separation 
surface achieving high capacities and excellent capture rates. This provides very effective material 
separation, a small footprint and very low opex superior to centrifuge or belt press technology.  
The sludge cake can be generated in a batch processing method, or the system can run 24/7.  
The Wave separator technology is scalable to suit multiple applications and varying volumes  
of material.

Features
 Non clogging
  Continuous counter rotating discs perform self-cleaning.

 Stable, reliable treatment capacity
  Continuous self-cleaning process ensures consistent throughput of material.

 Large throughput capacity, with a small footprint
  Material moves in waves, advanced by oval plates.

 Simple, low energy operation
	 	 Efficient,	variable	speed	drives,	optimizing	the	material	handling	process.

 Easy maintenance
  Simple drive with minimal parts, located internally, away from the material 
    being processed. The operation is quiet and vibration free.

TRIDENT 
Wave Separator

1.604.330.2500 • 1.800.799.3740  •  www.tridentprocesses.com
 

 www.tridentprocesses.com  • 1.604.330.2500 •  1.800.799.3740

Separation Technology

Separation Process 

How it works – Dewatering Separator

Applications

Solid movement Self-cleaning design

Dewatered solids Rake up solids Rake down solids

Multiple thin discs in close tolerance insure smooth, 
reliable, continuous self-cleaning operation.

Bypass micro fines ejected

Raw feedstock of liquids and 
suspended solids becomes:

*Note	input	feedstock	used	in	demonstration	pictures	was	a	mix	of	vegetables,	fish	and	meat.	Maceration	was	performed	by	the	food	processor	client.

Thickened sludge Significantly	 
clarified	liquid

Air cylinder

Separated cake

Pressure

Pressure plate

Discharge effluent

Rotating oval discs

Input Feedstock

The oval shaped discs are designed to deliver waves of high volume, consistent,  
separated material. The operation is quiet and vibration free.

This equipment has a wide range of applications, and is used successfully in diverse  
situations,	e.g.	Paint	and	coatings	effluents,	tanneries,	metal	processing	industries,	 
algae harvesting (primary and sediment  sludge treatment).

 

z Headworks (Pre-treatment) of municipal wastewater operations 

z Waste Activated Sludge, DAF aerobic digested sludge

z Distillers grain applications (breweries, ethanol)

z Primary treatment of grease trap wastes

z Fish and Food Processing

z Livestock manure

The Wave Separator’s simple and robust working principle is based on the slow moving oval discs 
that are mounted on columns. The forward rotating discs convey the material over the separation 
screen allowing liquid to escape through the wedge wire construction. The Trident Wave   
Separator is typically used for applications that require 2-7% sludge concentration. 
 
Trident Wave Separators are offered in a wide range of models to meet your individual capacity 
needs.	 The	 units	 are	 available	 with	 an	 optional	 flocculation	 &	 mixing	 tank	 and	 automations	 

built to order with variations. Please contact us for details and quotation. 



Introduction
 
This unique material separation technology offers a very effective alternative to conventional solid/
liquid separation systems. Slow moving discs gently move the material through the separation 
surface achieving high capacities and excellent capture rates. This provides very effective material 
separation, a small footprint and very low opex superior to centrifuge or belt press technology.  
The sludge cake can be generated in a batch processing method, or the system can run 24/7.  
The Wave separator technology is scalable to suit multiple applications and varying volumes  
of material.

Features
 Non clogging
  Continuous counter rotating discs perform self-cleaning.

 Stable, reliable treatment capacity
  Continuous self-cleaning process ensures consistent throughput of material.

 Large throughput capacity, with a small footprint
  Material moves in waves, advanced by oval plates.

 Simple, low energy operation
	 	 Efficient,	variable	speed	drives,	optimizing	the	material	handling	process.

 Easy maintenance
  Simple drive with minimal parts, located internally, away from the material 
    being processed. The operation is quiet and vibration free.

TrIdENT 
Wave Separator

1.604.330.2500 • 1.800.799.3740  •  www.tridentprocesses.com
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Separation Technology

Separation Process 

How it works – dewatering Separator

Applications

Solid movement Self-cleaning design

Dewatered solids Rake up solids Rake down solids

Multiple thin discs in close tolerance insure smooth, 
reliable, continuous self-cleaning operation.

Bypass micro fines ejected

raw feedstock of liquids and 
suspended solids becomes:

*Note	input	feedstock	used	in	demonstration	pictures	was	a	mix	of	vegetables,	fish	and	meat.	Maceration	was	performed	by	the	food	processor	client.

Thickened sludge Significantly	 
clarified	liquid

Air cylinder

Separated cake

Pressure

Pressure plate

Discharge effluent

Rotating oval discs

Input Feedstock

The oval shaped discs are designed to deliver waves of high volume, consistent,  
separated material. The operation is quiet and vibration free.

This equipment has a wide range of applications, and is used successfully in diverse  
situations,	e.g.	Paint	and	coatings	effluents,	tanneries,	metal	processing	industries,	 
algae harvesting (primary and sediment  sludge treatment).

 

z Headworks (Pre-treatment) of municipal wastewater operations 

z Waste Activated Sludge, dAF aerobic digested sludge

z distillers grain applications (breweries, ethanol)

z Primary treatment of grease trap wastes

z Fish and Food Processing

z Livestock manure

The Wave Separator’s simple and robust working principle is based on the slow moving oval discs 
that are mounted on columns. The forward rotating discs convey the material over the separation 
screen allowing liquid to escape through the wedge wire construction. The Trident Wave   
Separator is typically used for applications that require 2-7% sludge concentration. 
 
Trident Wave Separators are offered in a wide range of models to meet every required capacity. 
The units are available with different disc spacing and can be built to order with variations. An 
optional	flocculation	&	mixing	tank	and	automations	package	is	available	as	well.	Please	contact	
Trident for details.



Introduction
This unique material separation technology offers a very effective alternative to conventional solid/
liquid separation systems. Slow moving discs gently move the material through the separation 
surface achieving high capacities and excellent capture rates. This provides very effective material 
separation, a small footprint and very low opex superior to centrifuge or belt press technology.  
The sludge cake can be generated in a batch processing method, or the system can run 24/7.  
The Wave separator technology is scalable to suit multiple applications and varying volumes  
of material.

Features
Non clogging

Continuous counter rotating discs perform self-cleaning.

Stable, reliable treatment capacity
Continuous self-cleaning process ensures consistent throughput of material.

Large throughput capacity, with a small footprint
Material moves in waves, advanced by oval plates.

Simple, low energy operation
	 	 Efficient,	variable	speed	drives,	optimizing	the	material	handling	process.

Easy maintenance
Simple drive with minimal parts, located internally, away from the material 

   being processed. The operation is quiet and vibration free.

TRIDENT 
Wave Separator

1.604.330.2500 • 1.800.799.3740  •  www.tridentprocesses.com  www.tridentprocesses.com  • 1.604.330.2500 •  1.800.799.3740

Wave Separator

Separation Technology

Separation Process 

How it works – Dewatering Separator

Applications

Solid movement Self-cleaning design

Dewatered solids Rake up solids Rake down solids

Multiple thin discs in close tolerance insure smooth, 
reliable, continuous self-cleaning operation.

Bypass micro fines ejected

Raw feedstock of liquids and 
suspended solids becomes:

The standard design includes 0.5mm tolerance. Units can be 
built to order with variations, and design tools are available. 
Please contact us for details and quotation. 

*Note input feedstock used in demonstration pictures  
was	a	mix	of	vegetables,	fish	and	meat.	Maceration	was	
performed by the food processor client.

Thickened sludge Significantly	 
clarified	liquid

Air cylinder

Separated cake

Pressure

Pressure plate

Discharge effluent

Rotating oval discs

Input Feedstock

The oval shaped discs are designed to deliver waves of high volume, consistent, 
separated material. The operation is quiet and vibration free.

This equipment has a wide range of applications, and is used successfully in diverse  
situations,	e.g.	Paint	and	coatings	effluents,	tanneries,	metal	processing	industries,	 
algae harvesting (primary and sediment  sludge treatment).

 

z Headworks (Pre-treatment) of municipal wastewater operations 

z Waste Activated Sludge, DAF aerobic digested sludge

z Distillers grain applications (breweries, ethanol)

z Primary treatment of grease trap wastes

z Fish and Food Processing

z Livestock manure



Distributor/Dealer

 “Benchmark  
in efficient 

separation”

Sludge Dewatering Technology Experts

TRI.WAVE.BRO.1705

 
Model DN

mm           in
 

Oval discs 
column 
numbers

Capacity  
(clean water) 

m3/hr   gal/min

Sludge 
(reference) 

 kg-ds/hr lbs-ds/hr
Power Weight

kg         lbs
        
SS-310 300 11.8 10 18 79 41 90 0.1kw 100 220
SS-312 300 11.8 12 23 101 49 108 0.2kw 110 243
SS-48 400 15.7 8 20 88 45 99 0.2kw 130 287
SS-410 400 15.7 10 25 110 56 123 0.2kw 150 331
SS-412 400 15.7 12 30 132 67 148 0.2kw 200 441
SS-510 500 19.7 10 31 136 70 154 0.2kw 200 441
SS-512 500 19.7 12 38 167 83 183 0.2kw 210 463
SS-516 500 19.7 16 50 220 109 240 0.4kw 240 529
SS-610 600 23.6 10 38 167 85 187 0.4kw 210 463
SS-612 600 23.6 12 45 198 100 220 0.4kw 230 507
SS-616 600 23.6 16 60 264 130 287 0.4kw 300 661
SS-618 600 23.6 18 67 295 145 320 0.4kw 315 694
SS-712 700 27.6 12 74 326 160 353 0.4kw 380 838
SS-716 700 27.6 16 100 440 215 474 0.4kw 410 904
SS-812 800 31.5 12 86 379 185 408 0.75kw 410 904
SS-816 800 31.5 16 114 502 245 540 0.75kw 440 970
SS-912 900 35.4 12 98 431 210 463 0.75kw 440 970
SS-916 900 35.4 16 128 564 275 606 0.75kw 470 1036
SS-1012 1000 39.4 12 107 471 230 507 0.75kw 470 1036
SS-1016 1000 39.4 16 144 634 310 683 1.5kw 600 1323
SS-1212 1200 47.2 12 130 572 280 617 1.5kw 600 1323
SS-1216 1200 47.2 16 172 757 370 816 1.5kw 640 1411

 
Model DN

mm           in
 

Oval discs 
column 
numbers

Capacity  
(1.5%SS) 

m3/hr  gal/min

Sludge 
(reference) 

 kg-ds/hr lbs-ds/hr
Power Weight

kg         lbs

SS-311D 300 11.8 11 1.3-2.0 6-9 20-30 44-66 0.4kw 120 265
SS-411D 400 15.7 11 1.8-2.6 8-11 27-40 60-88 0.4kw 200 441
SS-511D 500 19.7 11 2.2-3.4 10-15 34-51 75-12 0.4kw 240 529
SS-611D 600 23.6 11 2.6-4.0 11-18 40-60 88-32 0.4kw 320 705
SS-711D 700 27.6 11 3.1-4.6 14-20 47-70 104-154 0.75kw 380 838
SS-811D 800 31.5 11 3.8-5.3 17-23 57-80 126-176 0.75kw 410 904
SS-1011D 1000 39.4 11 4.5-6.8 20-30 68-102 150-225 1.5kw 570 1257
SS-1211D 1200 47.2 11 5.3-8.0 23-35 80-120 176-265 1.5kw 750 1653

Wave Dewatering
Separator

Wave Thickener Models

Wave Dewatering Models

TRIDENT PROCESSES LLC.
1.604.330.2500  |  1.800.799.3740  |  info@tridentprocesses.com  |  www.tridentprocesses.com

 1.604.330.2500  |  1.800.799.3740  |  www.tridentprocesses.com



Distributor/Dealer

 “Benchmark  
in efficient 

separation”

Sludge Dewatering Technology Experts

TRI.WAVE.BRO.1705

 
Model DN

milimeter/inch

Oval discs 
column 
numbers

Capacity  
(clean water) 

m3/hr gal/min.

Sludge 
(reference) 

kg ds/hr lbs ds/hr
Power Weight

kg / lbs
        
SS-310 300 11.8 10 18 79 41 90 0.1kw 100 220
SS-312 300 11.8 12 23 101 49 108 0.2kw 110 243
SS-48 400 15.7 8 20 88 45 99 0.2kw 130 287
SS-410 400 15.7 10 25 110 56 123 0.2kw 150 331
SS-412 400 15.7 12 30 132 67 148 0.2kw 200 441
SS-510 500 19.7 10 31 136 70 154 0.2kw 200 441
SS-512 500 19.7 12 38 167 83 183 0.2kw 210 463
SS-516 500 19.7 16 50 220 109 240 0.4kw 240 529
SS-610 600 23.6 10 38 167 85 187 0.4kw 210 463
SS-612 600 23.6 12 45 198 100 220 0.4kw 230 507
SS-616 600 23.6 16 60 264 130 287 0.4kw 300 661
SS-618 600 23.6 18 67 295 145 320 0.4kw 315 694
SS-712 700 27.6 12 74 326 160 353 0.4kw 380 838
SS-716 700 27.6 16 100 440 215 474 0.4kw 410 904
SS-812 800 31.5 12 86 379 185 408 0.75kw 410 904
SS-816 800 31.5 16 114 502 245 540 0.75kw 440 970
SS-912 900 35.4 12 98 431 210 463 0.75kw 440 970
SS-916 900 35.4 16 128 564 275 606 0.75kw 470 1036
SS-1012 1000 39.4 12 107 471 230 507 0.75kw 470 1036
SS-1016 1000 39.4 16 144 634 310 683 1.5kw 600 1323
SS-1212 1200 47.2 12 130 572 280 617 1.5kw 600 1323
SS-1216 1200 47.2 16 172 757 370 816 1.5kw 640 1411

 
Model DN

milimeter/inch

Oval discs 
column 
numbers

Capacity  
(1.5%SS) 

m3/h2  gal/min

Sludge 
(reference) 

kg ds/hr lbs ds/hr
Power Weight

kg / lbs

SS-311D 300 11.8 11 1.3/2.0 6/9 20/30 44/66 0.4kw 120 265
SS-411D 400 15.7 11 1.8/2.6 8/11 27/40 60/88 0.4kw 200 441
SS-511D 500 19.7 11 2.2/3.4 10/15 34/51 75/12 0.4kw 240 529
SS-611D 600 23.6 11 2.6/4.0 11/18 40/60 88/32 0.4kw 320 705
SS-711D 700 27.6 11 3.1/4.6 14/20 47/70 104/154 0.75kw 380 838
SS-811D 800 31.5 11 3.8/5.3 17/23 57/80 126/176 0.75kw 410 904
SS-1011D 1000 39.4 11 4.5/6.8 20/30 68/102 150/225 1.5kw 570 1257
SS-1211D 1200 47.2 11 5.3/8.0 23/35 80/120 176/265 1.5kw 750 1653

Wave Dewatering 
Separator

Wave Thickener Models

Wave Dewatering Models

TRIDENT PROCESSES LLC.
1.604.330.2500  |  1.800.799.3740  |  info@tridentprocesses.com  |  www.tridentprocesses.com

 1.604.330.2500  |  1.800.799.3740  |  www.tridentprocesses.com
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Volute Dewatering Press

   Innovative sludge dewatering technology 
offering many advantages over conventional 

sludge management methods



Volute Dewatering Press

CONCEPT
The PWTech® Volute* Dewatering Press is a unique product, 
originally developed in Japan, that offers many advantages 
over current sludge management practices. Patented world-
wide, the Volute Dewatering Press is presently used in over 
1,650 installations.

The key to the process is the “dewatering drum.” This drum 
can achieve both thickening and pressing (dewatering) of the 
sludge in a single, compact operation. Thus the Volute 
Dewatering Press can take sludge as dilute as 0.1% solids 
directly from a treatment process, such as an oxidation ditch 
or clarifier, and produce a cake of over 20% solids. Separate 
thickening, storage, and conditioning processes are eliminated. 
In addition, the need for operators, continuous use of wash 
water, and high power consumption are eliminated.

UNIQUE DEWATERING DRUM DESIGN
Screw presses are a neat, simple way of conveying and 
dewatering sludge. They typically have a single bearing or 
bushing at one end and a gear drive at the other end–simple, 
robust, and low maintenance. However, the screws for dewa-
tering typically have a casing with openings in it to allow fluid 
to escape from the sludge as it is pressed. If these openings 
are too small, they constantly plug with solids, preventing fluid 
from leaving the sludge. Therefore, the openings are usually 
fairly large, which means that the sludge cannot be pressed

too much as it will extrude through the openings. The result is 
that screw presses generally do not achieve good cake solids.

Unlike traditional screw presses, the Volute Dewatering  
Press features the unique “dewatering drum.” Spacers and 
fixed rings are held in place on tie rods. Moving rings, slightly 
smaller than the outer diameter of the screw and slightly nar-
rower than the spacers, are located between the fixed rings 
and are moved by the screw. The constant movement of the 
moving rings cleans the fine gaps between the moving and 
fixed rings, preventing clogging. The moving rings also cut 
into the sludge cake, allowing additional surface area for 
the release of moisture.

The initial section of the dewatering drum is the thickening 
zone. The filtrate is discharged here. The pitch of the screw 
narrows and the gaps between the rings decrease towards 
the end-plate where solids are discharged. Pressing of the 
sludge occurs here.

PROCESS DESCRIPTION
Sludge is fed into a mixing tank where polymer is thoroughly 
mixed in. The sludge then passes through a flocculation tank 
where gentle mixing and flocculation occurs. From there, the 
sludge overflows into the dewatering drum and is pressed. 
The entire operation is controlled by the Volute Dewatering 
Press control panel.

Spacers
Moving 
Rings

Flocculated
Sludge In

Thickening
Zone

Dewatering
Zone

Dewatered
Cake

Pressate
(Recycled)

Filtrate

Fixed 
Rings

Fixed Rings

Moving Rings

Spacers

Tie Rod

*Volute is registered with the U.S. Patent and Tradenark Office as a registered trademark of AMCON, Inc., Yokohama, Japan.



THE VOLUTE SYSTEM
The Volute Dewatering Press is designed to be a fully automated 
system capable of starting up, operating, and shutting down with 
no operator intervention. This is possible because the control panel 
is designed to control the automated polymer feed system, the 
unit sludge feed pump, and any conveyors required to remove 
dewatered cake, all in addition to the Volute Dewatering Press 
itself. Thus, all components of the dewatering system work together, 
automatically starting up, operating, and shutting down as required.

PWTech can provide complete systems or work with other suppli- 
ers to provide an integrated package. In addition, unit operating 
and alarm outputs for connection to plant PLC/SCADA systems 
are standard.

ADVANTAGES
•	No need for thickeners, sludge storage, or separate 

dosing facilities

• No need for regular operator attendance 

• Produces high-quality filtrate, does not need to return to the 
head works (i.e. high solids recovery)

• Extremely low power consumption–up to 95% less than 
many other dewatering processes

• Low noise, low odor

•	Low wash water consumption

• Able to handle oily sludges

• Flexible–can deal with feed sludges from <0.2% to >4%

• Rapid installation

OPERATION AND MAINTENANCE
The Volute Dewatering Press requires very little operator atten-
tion, other than periodic inspection and chemical replenishment.  
As a fully automated process, it controls the operation of wast- 
ing sludge directly from the biological process or clarifier, chemi- 
cal make-up and dosing, flocculation, and then dewatering. 
Depending on operating conditions, a partial overhaul of the 
dewatering drums may be required every three years. This 
two-hour operation is undertaken in the field, with minimal 
disruption to plant operation.

Results Achieved with the Volute Dewatering Press

Sludge Type Feed Solids
(%)

Cake Solids
(%)

Solids 
Recovery 

(%)

Polymer Use
(lb/dry ton of 

solids)

Municipal & Biological

Waste Sludge 0.2-1.5 17-25 98 10-22

Digested/Thickened 1.6-6 16-28 97 10-16

Primary 1-4 25-40 95 6-12

Potable

Ferric Sludge 5-10 35-45 95 5-10

Alum Sludge 1-2.5 20-30 95 4-8

Lime Slurry 2 25-38 97 4-10

The Volute Dewatering Press is designed to be fully automated, capable of 
starting up, operating, and shutting down with no operator intervention.

Solids generated by the Volute Dewatering Press.

Volute technology was pioneered by AMCON, Inc. and introduced 
in 1991. It innovates sludge dewatering and sludge thickening 
by automatically and continuously self-cleaning the filter mesh, 
eliminating  clogging for stable and constant dewatering. Volute 
technology is available in the U.S. only through PWTech.

*

*The AMCON, INC. logo is registered with the U.S. Patent and Trademark Office as a 
trademark of AMCON, Inc., Yokohama, Japan.



Standard Volute Dewatering Press Models

Model

Maximum  
Capacities

Dimensions
(in.)

Weight
(lb) Power 

Use
(hp)GPM Dry lb/hr L W H Dry Operational

ES101 4  20 68 33 55 396 576 0.5
ES131 8  38 74 33 55 396 610 0.5

ES132 15 75 82 39 55 660 1,075 0.6

ES201 15 80 99 34 60 1,050 1,620 1.0

ES202 28 160 106 40 57 1,496 2,491 1.5

ES301 35 350 135 45 68 1,892 2,942 1.5

ES302 70 700 145 52 64 3,036 4,730 2.0

ES303 105 1,050 154 63 64 4,092 6,611 2.5

ES351 65 700 160 48 89 3,530 5,180 2.8

ES352 130 1,400 174 61 89 5,512 8,160 5.3

ES353 200 2,100 187 83 89 7,500 11,580 8.5

ES354 265 2,800 187 105 89 9,488 15,000 11.0

ES355 330 3,500 195 127 89 11,475 18,500 14.0

APPLICATIONS
The PWTech Volute Dewatering Press has been installed 
to handle a wide range of sludges. It is especially useful  
when sludges have a high oil and fat content that would 
blind filter materials.

Other sludges the Volute Dewatering Press has been shown 
to work well on include:

• DAF float from slaughter houses and other agricultural 
processes

• Food processing and wash-down wastes 

• Oil sludge from machining operations

• Wastes from textile processing

A REVOLUTION IN MUNICIPAL SOLIDS HANDLING
The PWTech Volute Dewatering Press can be set up to achieve 
both wasting and dewatering of sludge in a single operation. By 
feeding the Volute Dewatering Press directly from the biological  
process or the RAS piping the unit can automatically switch on  
and waste and dewater the sludge in one operation. Key bene-
fits of this include:

• Reduction in operator time with the wasting operation

• No need for sludge storage tanks and additional pumping 
facilities and odor control–can be used to free up existing 
sludge storage facilities for other uses 

• Increased process stability (wasting can occur over long 
periods of time or several times a day)

•	Direct dewatering prevents additional nutrient load on the 
treatment plant by removing solids from the system before 
they break down and release nutrients

Available in your area from:

Copyright © 2007, 2008, 2010, 2013, 2014. Process Wastewater Technologies LLC

410-238-7977 • volute@PWTech.us • www.PWTech.us

Several PWTech Volute Dewatering Press pilot units, such as the ES201 shown here, are available to 
demonstrate operation at your facility. Contact your local PWTech representative or PWTech directly 
to arrange this.

All capacities, dimensions, and weights are approximate. Capacities will vary for different sludge types. 
Please note that these capacities are maximums. The hydraulic capacity (GPM) would be applicable for sludge 
with a solids concentration of under 1%. The solids throughput capacity would be applicable for sludge with 
a solids concentration of over 3%. The press should not be expected to exceed either of these numbers in 
any installation. Consult PWTech for a more accurate assessment of capacity for you application. Dimensions 
and power use do not include control panel, polymer make-up, and dosing systems.
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Page 1

Passavant®

Screw Press – SludgePress PSP

The Aqseptence Group provides 
with the Passavant® Screw Press 
SludgePress PSP an economic 
solution for either sludge thi-
ckening or dewatering at small 
and medium-sized water and 
wastewater treatment plants. 
The system can operate auto-
matically or manually – either 
continuously or intermittently 
for batch processing. Sludge  
thickening of up to 8 % DS or 
sludge dewatering of up to  
25 % DS are attainable depen-
ding on the flocculation reacti-
on and sludge type.

·· �Low operating costs due to 
low energy consumption 

·· �Easy operation and  
maintenance

·· �Simple mechanized  
operation

·· Low space requirement 
·· Low investment costs
·· 24 h-operation possible

The patented Passavant® Screw 
Press SludgePress PSP consists of 
a static circular drum with an 
internal conical screw con-
veyor. The drum is fabricated 
in stainless steel using a special 
wedge-wire screen profile with 
large surface to obtain optimum 
liquid drainage characteristics. 
The flocculated sludge enters 
the inlet chamber into the drum 
zone where it is conveyed by 
spiral movement and is gra-
dually compacted. The liquid 

drains continuously through the 
drum wedge-wire screen and 
gravitates to the filtrate outlet 
where it can be discharged or 
returned for treatment. Spry 
nozzles together with the inter-
nal cleaning system fixed on the 
spiral conveyor wash the drum 
screen section. Eventually the 
solids will pass into the dischar-
ge section and to the outlet 
where they can be collected 
into a container or conveyed for 
eventual disposal.

Benefits

Function

Thickening and dewatering of biological sludge.



Applications &  
fields of operation 

Design Sizes

Materials

Options

The SludgePress PSP is suitable for small to medium-sized water 
and wastewater treatment plants for thickening and dewatering of 
biological sludge.

Version 1.1
www.aqseptence.com

Aqseptence Group GmbH  
Water Treatment Systems

Passavant-Geiger-Strasse 1 
65326 Aarbergen ∙ Germany 
Phone +49 6120 28-0 
Fax +49 6120 28 2182 
passavant@aqseptence.com

Thickening Dewatering

Throughput
capacity

Content of 
inlet sludge

Throughput
capacity

Content of 
inlet sludge

PSP20 1.0 m³/h 1 % 0.6 m³/h 1 %

PSP40 2.5 m³/h 1 % 1.4 m³/h 1 %

PSP70 6.5 m³/h 1 % 3.5 m³/h 1 %

Conveyor trough,  
cover, supports,  
discharge hopper,  
spiral, internal drum

Stainless steel AISI 304, AISI 316
Others on request

Screw Special Micro Alloy Steel St 52  
(carbon steel in acc. with Aqseptence 
Group standard),  
alternatively AISI 304, AISI 316  

·· Control panel
·· Flocculation reaction tank
·· Polymer mixing
·· external washing system

Sludge

Process Water
Wash
Water

Flocculation Reactor

Filtrate

Polyelectrolyte

Polyelect-
rolyte
Preparation

Thickened
Sludge
or
Dewatered
Sludge

The technical data stated in this brochure are indicative only and have to be determined for each individual case.
Reserve technical changes.
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THE PRIME ROTARY FAN PRESS FAMILY

DEWATERING PERFORMANCE SIMPLIFIED
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HIGH PERFORMANCE, COST EFFECTIVE ROTARY FAN PRESSES 
Prime Solution designs, manufactures and services dewatering equipment. Our technology is designed 

and built in Michigan, in the heart of the USA. 

ROTARY FAN PRESS • ROTARY FAN PRESS 2.0 • ROTARY FAN SCREW PRESS

SERVING INDUSTRIES WORLD WIDE



OVER 30+ YEARS AND OVER 160 INSTALLATIONS WITH LESS THAN 0.5%  
IN PARTS SALES. MORE UP TIME AND LOWEST COST OF OWNERSHIP.  

FAMILY FARM TO GLOBAL LEADER

With a humble start on a family farm in the mid-west, Prime Solution has evolved into a global leader  
in dewatering solutions with one mission: Design and manufacture operator-friendly, simple, yet  

effective dewatering solutions that meet or exceed the needs and wants of our customers.  

•	Headquartered in Otsego, MI

•	Manufactured in the USA

•	30+ years of reliability and innovation.

•	Skid, trailer, and free standing systems

•	Dedicated customer service department

•	Feasibility testing

•	On-site pilots  
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America
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We engineer from an operator’s perspective —simple 
is better. Over the years, sludge dewatering require-
ments have changed along with sludge processes. 
Our family of Rotary Fan Presses has expanded to 
exceed these requirements while maintaining prov-
en operational advantages, higher cake solids and 
capture rates along with capital saving of the lowest 
footprint per lbs of solids dewatered. 

All of our rotary fan presses use a patented screen 
technology that uses simple pressure differential and 
friction resistance to provide superior dewatering 

performance at a lower cost and prolonged service 
life. The totally enclosed dewatering process has 
slow operation speeds of <1 rpm, minimal wear 
parts, produces high cakes solids and excellent fil-
trate. Low operational costs, minimal or no manpower 
required, and low energy and water use provide 
savings year over year. Models are available in several 
sizes ranging up to 260 gpm hydraulically, in a small 
footprint, and most models have the ability to ac-
commodate additional channels for future increased 
throughput requirements. 



PRIME ROTARY FAN SCREW PRESS® patent pending

The best of both worlds. All of the benefits of the original Rotary Fan Press 
coupled with the benefits of a screw press, results:
•	 Higher throughput and cake solids in a smaller footprint.
 

THE PRIME ROTARY FAN PRESS FAMILY

THE ONE AND ONLY
The only dewatering device with patented screen technology that uses simple pressure differential and friction resis-
tance to provide superior dewatering performance at a lower cost and prolonged service life. The totally enclosed 
dewatering process has slow operation speeds of <1 rpm, minimal wear parts, produces high cakes solids and ex-
cellent filtrate. Low operational costs, minimal or no manpower required, and low energy and water use provide savings 
year over year. Models are available in several sizes ranging up to 260 gpm hydraulically, in a small footprint, and most 
models have the ability to accommodate additional channels for future increased throughput requirements. 

PRIME ROTARY FAN PRESS® patented
•	Lowest maintenance and cost
•	Expandable throughput
•	High cake solids and capture rates
•	Proven technology
•	Easily automated
•	Easy start up and shut down
•	Retro-fit without expansion
•	Low speed

SIMPLE AND EFFECTIVE
•		 Patented screen technology and fundamental physics.
•		 Friction and pressure to force liquid out the path of least resistance.
•		 Conditioned sludge is fed into the dewatering channel between two slow 	

	moving (<1 rpm) parallel stainless steel filter screens.
•		 Friction intensifies as the solids compress against the filter screens, causing 	

	liquid to take the path of least resistance and drain through the screens. 
•	 The remaining solids collect in the annular space between the filter screens  
	 and advance towards the discharge end of the press. 

PRIME ROTARY FAN PRESS 2.0 patented

Revolutionary. All the benefits of the original Rotary Fan Press, plus:
• Designed for sludge that releases moisture at a slower rate.
•	Ultra-advanced, simplified low-shear dewatering device with a patented  
	 internal mixing element.
•	Drier cake solids with higher throughputs at a lower cost.



SO SIMPLE IT’S GENIUS.

HOW IT WORKS.

Conditioned sludge enters the 
annular space between the 
filter screens

The remaining solids are 
collected inside the annular 
space between the filter 
screens and advance 
towards the discharge end 
of the press.

At the discharge end of the press, 
an adjustable restrictor gate arm 
slows down the advancing solids 
forming a “cake” plug.

As the plug builds within the 
restriction discharge area, it 
pushes towards the inside walls 
of the filter screens and the slow 
rotation/friction of the filter 
screens continuously moves the 
cake solids past the restrictor 
gate arm to be discharged for 
disposal or further processing. 

A pressure differential develops 
within the press where the liquid 
portion of the conditioned sludge 
seeks to the path of least resistance 
— through the filter screens.

1

2

3

4

5

Clean-up is a simple push of a 
button which will automatically 
run the wash cycle.

6

The Prime Rotary Fan Press 2.0  
was designed for sludge that releases 
moisture at a slower rate. This 
ultra-advanced, simplified low-shear 
dewatering device with a patented 
internal mixing element will give you 
drier cake solids with higher  
throughputs at a lower cost.

The Prime Rotary Fan Press  
was designed to handle most common 
sludges, producing high cake solids 
and capture rates, while requiring less 
space, power and maintenance. It’s 
strength is in it’s simple design.

The Prime Rotary Fan Screw Press®  
is ideal if you need larger throughput in a 
smaller space. The RFSP uses the same 
reliable technology of the Prime Rotary 
Fan Press®, with the added technology 
of an additional compression zone and 
screw press technology. It’s the best of 
both worlds.

NOT ALL SLUDGE IS CREATED EQUAL.

The totally enclosed, slow moving (<1 rpm), small footprint design with the lowest maintenance of any mechanical 
dewatering technology provides for long sustainable dewatering. The unit is controlled by a PLC touch screen which 
provides fine adjustments, allowing infinite control of the unit and accurate detailed refinement of the operating  

parameters. The operator has the option to control the dewatering process from the sludge feed all the way through  
to the sludge cake transfer, thus interlocking the entire system for semi-automatic operation.



MODEL CHANNELS FILTRATION
AREA (ft2)

PRESS DRIVE 
HP

APPROX. 
LENGTH (ft.)

APPROX. 
WIDTH (ft.)

APPROX. 
HEIGHT (ft.)

APPROX. 
WEIGHT (lbs)

RFP24S 1 4.28 1.5 6 4.5 5.5 2,100

RFP24D 2 8.56 1.5 6 4.5 5.5 2,600

RFP36S 1 10.32 3 7.5 5.5 6.5 2,400

RFP36D 2 20.64 3 7.5 6 6.5 3,600

RFP36DE 2 (expandable) 20.64 5 8 6 8 6,600

RFP36T 3 30.96 5 8 8 8 8,300

RFP36Q 4 41.28 5 8 9.5 8 9,800

RFP48S 1 18.82 5 8.5 5.5 8 6,400

RFP48D 2 37.64 5 8.5 6.5 8 8,500

RFP48DE 2 (expandable) 37.64 7.5 9.5 6.5 8.5 9,500

RFP48T 3 56.46 7.5 9.5 8 8.5 11,800

RFP48Q 4 75.28 7.5 9.5 10 8.5 14,200

FREE STANDING UNIT –  
ROTARY FAN PRESS, ROTARY FAN PRESS 2.0, AND ROTARY FAN SCREW PRESS.

THE PRIME ADVANTAGE
•	 Proven technology
•	Space savings and simple installation  
•	Easily retro-fits plants without building expansion
•	 Low energy, LOWEST maintenance  
	 (less than .5% over 20 yrs)
•	Easy startup/shutdown
•	Easily automated 
•	High cake solids and capture rates
•	Expandable throughput without replacement
•	QUICKEST ROI (see previous points)
• Ongoing innovation
•	 Excellent customer service and support 

SPECS 

•	24, 36, and 48 inch diameter 	

• Sludge Cake Conveyors

•	One to Four Dewatering Channels	

•	Emulsion Polymer Systems

•	Free Standing/Skid Mounted/Mobile

APPLICATIONS
•	 Municipalities
•	 Industrial
•	 Food
•	 Agricultural
•	 Gas, Oil and Mining

SIZES AND CAPABILITIES



LABS
Will the Prime Rotary Fan Press meet your dewatering requirements? Find out 
before you make a capital investment. Our no-cost wet lab will determine the 
effectiveness of the Prime Rotary Fan Press on different applications. Prime will 
provide sample containers at no cost and generate a report for your review.

 
PILOT TESTING 
After we’ve determined the effectiveness of the Prime Rotary Fan Press on your 
particular application, the next step is to see it in operation at your facility.

Prime Solution will bring our mobile trailer to your facility for a demonstration of 
its functionality. Analysis of your cake solids and filtrate is performed in our lab, 
allowing you to select the right chemistry and the right equipment to achieve the 
highest cake solids possible, matching the right equipment to your application to 
maximize dewatering results. At the conclusion of the on-site demonstration Prime 
will provide a comprehensive report of the demonstration results. 

 
PRIME SERVICES 
At Prime Solution we pride ourselves on exceeding excellence, striving to always 
provide our customers with superior service. Customized Service Maintenance  
Programs, New Employee and Refresher Training, Equipment Upgrades, and  
On-site Support are offered to maximize and enhance the operating and efficiency 
of dewatering products. 

 
PRIME CONVEYORS 
Not only can Prime Solution customize your dewatering needs, but we can also 
customize the way that you handle cake solids transference. We offer multiple 
sizes and styles of conveyors to fit your application. With our rugged stainless 
steel construction and simple maintenance, you can be assured of many years  
of reliable and uninterrupted service.

MICHIGAN
610 S. Platt St.
Otsego, MI 49078

269.694.6666

SERVICES AND ANCILLARY EQUIPMENT

psirotary.com

LEARN MORE. Please contact us if you would like to learn more about Prime or to speak to a salesperson.



APPENDIX O 
Stormtech Chamber Specifications 



18"
(450 mm) MIN*

12'
(3.7 m)
MAX

51" (1295 mm)

6" (150 mm) MIN

6"
(150 mm) MIN 12" (300 mm) TYP

30"
(760 mm)

DEPTH OF STONE TO BE DETERMINED
BY SITE DESIGN ENGINEER 9" (230 mm) MIN

12" (300 mm) MIN

SITE DESIGN ENGINEER IS RESPONSIBLE FOR
THE ENSURING THE REQUIRED BEARING

CAPACITY OF SUBGRADE SOILS

PAVEMENT LAYER (DESIGNED
BY SITE DESIGN ENGINEER)

CHAMBERS SHALL BE BE DESIGNED IN ACCORDANCE WITH ASTM F2787
"STANDARD PRACTICE FOR STRUCTURAL DESIGN OF THERMOPLASTIC
CORRUGATED WALL STORMWATER COLLECTION CHAMBERS".

GRANULAR WELL-GRADED SOIL/AGGREGATE MIXTURES, <35%
FINES, COMPACT IN 6" (150 mm) MAX LIFTS TO 95% PROCTOR
DENSITY. SEE THE TABLE OF ACCEPTABLE FILL MATERIALS.

ADS GEOSYTHETICS 601T NON-WOVEN
GEOTEXTILE ALL AROUND CLEAN, CRUSHED,

ANGULAR EMBEDMENT STONE

CHAMBERS SHALL MEET ASTM F2418 "STANDARD
SPECIFICATION FOR POLYPROPLENE (PP) CORRUGATED

WALL STORMWATER COLLECTION CHAMBERS".

EMBEDMENT STONE SHALL BE A CLEAN, CRUSHED AND ANGULAR
STONE WITH AN AASHTO M43 DESIGNATION BETWEEN #3 AND #57

PERIMETER STONE

EXCAVATION WALL
(CAN BE SLOPED

OR VERTICAL)

SC-740/DC-780
END CAP

*MINIMUM COVER TO BOTTOM OF FLEXIBLE PAVEMENT. FOR UNPAVED INSTALLATIONS WHERE RUTTING FROM VEHICLES MAY OCCUR, INCREASE COVER TO 24" (600 mm).

STORMTECH DC-780 CHAMBER
Designed to meet the most stringent industry performance standards for superior 
structural integrity while providing designers with a cost-effective method to save 
valuable land and protect water resources. The StormTech system is designed 
primarily to be used under parking lots, thus maximizing land usage for private 
(commercial) and public applications. StormTech chambers can also be used 
in conjunction with Green Infrastructure, thus enhancing the performance and 
extending the service life of these practices.

•	 12’ (3.6 m) Deep Cover Applications

•	 Designed in accordance with ASTM F 2787 and produced to meet 
the ASTM 2418 product standard.

•	 AASHTO safety factors provided for AASHTO Design Truck 
(H20 and deep cover conditions.)

STORMTECH DC-780 CHAMBER  
(not to scale)
Nominal Chamber Specifications

Size (L x W x H) 
85.4” x 51.0” x 30.0” 
2,170 mm x 1,295 mm x 762 mm

Chamber Storage 
46.2 ft3 (1.30 m3)

Min. Installed Storage* 
78.4 ft3 (2.20 m3)

Weight 
80.0 lbs (36.3 kg)

Shipping 
24 chambers/pallet 
60 end caps/pallet 
12 pallets/truck

*Assumes 9” (230 mm) stone below, 6” (150 
mm) row spacing and 40% stone porosity.



THE MOST ADVANCED NAME IN WATER MANAGEMENT SOLUTIONS TM
Advanced Drainage Systems, Inc.
4640 Trueman Blvd., Hilliard, OH  43026 
1-800-821-6710  www.ads-pipe.com 

ADS “Terms and Conditions of Sale” are available on the ADS website, www.ads-pipe.com
The ADS logo and the Green Stripe are registered trademarks of Advanced Drainage Systems, Inc.  
StormTech® is a registered trademark of StormTech, Inc.  
© 2017 Advanced Drainage Systems, Inc.  #S20 1209   09/17 CS

For more information on the StormTech DC-780 Chamber and other ADS products, please contact our Customer Service Representatives at 1-800-821-6710

TOOL
DESIGN

DC-780 CUMULATIVE STORAGE VOLUMES PER CHAMBER
Assumes 40% Stone Porosity. Calculations are Based 
Upon a 9” (230 mm) Stone Base Under Chambers.

Note: Add 1.13 ft3 (0.032 m3) of Storage for Each Additional Inch (25 mm) of Stone 
Foundation.

Bare 
Chamber 
Storage  
ft3 (m3)

Chamber and Stone 
Foundation Depth in. (mm)

9” (230 mm) 12” (300 mm) 18” (450 mm)

DC-780 Chamber 78.4 (2.2) 78.4 (2.2) 81.8 (2.3) 88.6 (2.5)

ENGLISH TONS (yds3)
Stone Foundation Depth

9” 12” 18”

DC-780 Chamber 4.2 (3.0) 4.7 (3.3) 5.6 (3.9)

METRIC KILOGRAMS (m3) 230 mm 300 mm 450 mm

DC-780 Chamber 3,810 (2.3) 4,264 (2.5) 5,080 (3.0)

Note: Assumes 9” (150 mm) of stone above, and between chambers.

STORAGE VOLUME PER CHAMBER FT3 (M3)

AMOUNT OF STONE PER CHAMBER

Stone Foundation Depth

9” (230 mm) 12” (300 mm) 18” (450 mm)

DC-780 Chamber 5.9 (4.5) 6.3 (4.8) 6.9 (5.3)

Note: Assumes 6” (150 mm) separation between chamber rows and 18” (450 
mm) of cover. The volume of excavation will vary as depth of cover increases.

VOLUME EXCAVATION PER CHAMBER YD3 (M3)

Note: Assumes 40% porosity for the stone, the bare chamber volume, 6” 
(150 mm) of stone above, and 6” (150 mm) row spacing. 

Depth of Water in 
System Inches (mm)

Cumulative Chamber 
Storage ft3 (m3)

Total System Cumulative 
Storage ft3 (m3)

45 (1,143) 46.27 (1.310) 78.47 (2.222)

44 (1,118) 46.27 (1.310) 77.34 (2.190)

43 (1,092) 46.27 (1.310) 76.21 (2.158)

42 (1,067) 46.27 (1.310) 75.09 (2.126)

41 (1,041) 46.27 (1.310) 73.96 (2.094)

40 (1,016) 46.27 (1.310) 72.83 (2.062)

39 (991) 46.27 (1.310) 71.71 (2.030)

38 (965) 46.21 (1.309) 70.54 (1.998)

37 (940) 46.04 (1.304) 69.32 (1.963)

36 (914) 45.76 (1.296) 68.02 (1.926)

35 (889) 45.15 (1.278) 66.53 (1.884)

34 (864) 44.34 (1.255) 64.91 (1.838)

33 (838) 43.38 (1.228) 63.21 (1.790)

32 (813) 42.29 (1.198) 61.43 (1.740)

31 (787) 41.11 (1.164 ) 59.59 (1.688)

30 (762) 39.83 (1.128) 57.70 (1.634)

29 (737) 38.47 (1.089) 55.76 (1.579)

28 (711) 37.01 (1.048) 53.76 (1.522)

27 (686) 35.49 (1.005) 51.72 (1.464)

26 (660) 33.90 (0.960) 49.63 (1.405)

25 (635) 32.24 (0.913) 47.52 (1.346)

24 (610) 30.54 (0.865) 45.36 (1.285)

23 (584) 28.77 (0.815) 43.18 (1.223)

22 (559) 26.96 (0.763) 40.97 (1.160)

21 (533) 25.10 (0.711) 38.72 (1.096)

20 (508) 23.19 (0.657) 36.45 (1.032)

19 (483) 21.25 (0.602) 34.16 (0.967)

18 (457) 19.26 (0.545) 31.84 (0.902)

17 (432) 17.24 (0.488) 29.50 (0.835)

16 (406) 15.19 (0.430) 27.14 (0.769)

15 (381) 13.10 (0.371) 24.76 (0.701)

14 (356) 10.98 (0.311) 22.36 (0.633)

13 (330) 8.83 (0.250) 19.95 (0.565)

12 (305) 6.66 (0.189) 17.52 (0.496)

11 (279) 4.46 (0.126) 15.07 (0.427)

10 (254) 2.24 (0.064) 12.61 (0.357)  

Depth of Water in 
System Inches (mm)

Cumulative Chamber 
Storage ft3 (m3)

Total System Cumulative 
Storage ft3 (m3)

9 (229) 0 (0) 10.14 (0.287)

8 (203) 0 (0) 9.01 (0.255)

7 (178) 0 (0) 7.89 (0.223)

6 (152) 0 (0) 6.76 (0.191)

5 (127) 0 (0) 5.63 (0.160)

4 (102) 0 (0) 4.51 (0.128)

3 (76) 0 (0) 3.38 (0.096)

2 (51) 0 (0) 2.25 (0.064)

1 (25) 0 (0) 1.13 (0.032)

Stone Foundation

Stone 
Cover

Working on a project? 
Visit us at www.stormtech.com 
and utilize the StormTech Design Tool
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